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. . .  now available, including 45°, 90° and 180° elbows, tees, 
caps, reducers, lap joint stub ends. Write for the name, of 
your nearest distributor. Return the coupon for new bulletin ! 
giving full information on Tube-Turn Stainless Steel 
Welding Fittings.

TUBE T U R N S  (Inc.), Louisville 1, Kentucky. District Offices: N ew  York, 
W ashington, D. C., Philadelphia, Pittsburgh, Cleveland, Detroit, Chi
cago, Houston, San  Francisco, Seattle, Los Angeles.

TUBE TURNS, Inc., LOUISVILLE 1, KENT U CKY
Please send new bulletin on Tube-Turn Stainless Steel 
Welding Fittings.

N am e ....................................................................................................

Titie ...............   .V . . . ____

Firm N am e ..........................................................................................

Address............ ..................................................... ..
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Right! And besides that emergency stop, give us 10 to 1 
speed range on the motor and hold speed close. The 
torque characteristic of our calender requires that the 
motor have high overload capacity at low speeds with
out overheating. And because of operating conditions, 
we want sparkless commutation too!”

C O N F E R E N C E  

R O O M  "

In A  Nutshell, you and the control engineers must design 
a calender drive system that’ll give us higher and lower 
calender speeds, closer speed regulation and sudden 
emergency stopping —■’ all three!” Well, we set up 
meetings between the control and motor designers to 
plan a coordinated design that would meet the needs.

B -b -u - t- f . , .  "N o buts” said Mr. Rubber Mill Man, "that’s 
exactly what we need. You see, we’re experimenting 
with new materials on our rolls, and since we can’t  
/re-determine best roll speeds for them, we must have 
a drive that’ll give us complete range of speeds, and at 
the same time, complete protection for our workers”.

. ¿ j * .  _

Remember That 14" Stop? After the system went in, we 
stopped the rolls first at 18" . . .  easy. Then at 14" . . .  
at 12" . . .  at 9"! And we probably would have stopped 
’em even shorter but for possible danger of too sudden 
stops to the calender gear system. And commutation? 
After 6 months, the operators say it’s perfect. A 2(M5

A n  Autom atic Speed Control incorporating both our m-g 
set and “Regulex” exciter was designed to hold selected 
speed within close limits. And, after a careful analysis 
of required load characteristics, we designed a 400 hp 
d-c motor of low inertia for quick stopping . . . and 
which also provided speed range from 25 to 250 rpm.

Moral: Every time Allis-Chalmers discovers new 
ways of solving special motor problems, like 
this one, it also learns how to build better stand
ard motors for you! Watch for these new and 
better motors from A-C. A l l i s - C h a l m e r s , 

M i l w a u k e e  l ,  W i s c o n s i n .
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Here Oil Guards Seals
Keeps Compressors Running

Great Stability and Correct 
Body Vital in Centrifugal 

I1 Refrigeration Units I

This centrifugal refrigeration unit 
for air-conditioning and other in
dustrial applications, is designed to 
operate smoothly and efficiently for 
years with minimum maintenance. 
To assure this, however, it needs a 
lubricating oil that is as dependable 
as the machine itself.

Those rotors spin at high speeds. 
The main shaft bearings and thrust 
bearing must be protected against 
wear by an oil that flows freely to 
maintain wedge films. In  the seal

this oil also must help prevent loss 
of va luab le  re frig e ran ts . E ven 
though circulated over and over 
again, the oil must not deteriorate 
and form deposits.

Gargoyle D.T.E. Oil Heavy Me
dium meets all of the requirements 
for this job. It forms strong films for 
maximum reduction of wear. I t  pro
tects even when diluted with Freon 
refrigerant. I t  resists the formation 
of deposits and maintains an effec
tive seal against the loss of refriger
ant or admission of air. I t also re
sists absorption of moisture.

Get this proved lubricant in your 
centrifugal refrigeration unit now.

Get this Complete 
Lubrication Program for 

all your machines

•  Lubrication Study of Your  
Entire Plant

•  Recom m endations to 
Im prove Lubrication

,|0 Lubrication Schedules 
and  Controls

•  Skilled Engineering Counsel

•  Progress Reports of 
Benefits Obtained

Inc.Socony-Vacuum Oil Co.,

• S E P T E M B E R  1946  • CHEMICAL ENGINEERING

and  A ffiliates: M agnolia  P e tro leu m  Co., G eneral P e tro leu m  C orporation  
Tune in  the M O B IL G A S  P R O G R A M , M o n d a y  Evenings, 9:30 E.D.T.— N BC



L I N K - B E L T  C O M P A N Y
Chicago 9, Indianapolis 6, Philadelphia 40, A tlanta, D allas 1, 

M inneapolis 5, San Francisco 24, Los Angeles 33,
S ea ttle  4, T oronto 8. Offices in Principal Cities.

U N K  i m  BELT
DRYERS AND COOLERS
D R Y I N G  P R O C E S S  E N G IN E E R IN G

CHEMICAL ENGINEERING • SE P T E M B E R  1946

N O T E :  The illustrations above 
are not made to a uniform scale. 
Dryers are available in several 
standard sizes. Your inquiry in
volves no obligation.

In iíu d  D a  

ty a u  H a v e

TO DRY?
F rom  the answ er to  this question  L ink-B elt d ry 
ing and  process engineers w ould know  w hat 
problem s you  m ay  be having. A little  s tudy  of 
th e  types of equ ipm ent now em ployed and  the  
conditions under w hich it operates w ould show 
w hether or not you  could profit by  some a lte ra 
tion  of m ethod.

Better Equipment 
May Save Time, Lower Costs, 

Improve Your Product

LINK-BELT ROTO-LOUVRE DRYER

LINK-BELT MULTI-LOUVRE

In setting up a new plant or studying an old one, it 
pays to give close attention to drying and cooling 
methods. L-B engineers are unbiased; their experi
ence covers a wide range of products in many in
dustries. Why not consult them, now? Following are 
three principal types of L-B Dryers:

R O T O -L O U V R E  (top picture) This dryer and cooler 
is supreme where large volume, gentle handling, 
gradual drying and accurate control are necessary. 
Requires relatively little space as compared to con
ventional equipment. Can replace your old dryer 
without expensive alterations. Choice of 8 shell 
diameters, various lengths.

M U L T I- L O U V R E  (center picture) Applies principle 
of forcing air through a constantly mixing bed of 
material. The same machine can be used for both 
drying and cooling. The temperature of the air can 
be varied during the various stages of drying as 
desired. Steam for conditioning a material before 
drying can also be admitted. Requires relatively 
little space, is economical to operate and especially 
suited to material not requiring long retention 
periods.

“ S S ” (lower picture) This type is for the fast re
moval of surface moisture from coarse, non-absorbent 
materials, which are subject to forced hot air as they 
move along a shaker screen.

For fu ll details address:

OR SHAKER-SCREEN DRYER



W ash in gtonNew. York

Parkersburg, W . V a  

Seattle, W ash .

B radford, Pa

San  Francisco, Calif. 

Shreveport

Houston, Dallas, G reggton , Pam pa and  O d essa , Texas 

't. Louis Los A n ge le s  C aracas, Venezue laTulsa

T HE emblem you see  above appears 
on every Cooper-Bessemer Engine, 

symbolizing 113 years of fine engine  
building. It has present and future s ig 
nificance as well. It m eans engines  
today that are better than ever . . . en
gines tomorrow that are still better than 
today's. For at Cooper-Bessemer, con
tinuous progress is a century-old habit. 
This habit p a y s  off to p ow er users  
. . .  pays off in Engine stamina, efficiency,
and all-around performance at its very 
best I

C ooper-Bessem er en g in es range from 25 
to 2000 horsepow er, supercharged  and at
m ospheric, for all m arine, locom otive and  
stationary services. Get in touch w ith the 
nearest C ooper-Bessem er office for specific  
information.

M O U N T V E R N O N , O H IO  —  G R O V E C IT Y , PEN N A,

SE P T E M B E R  1946  • C H E M IC A L  E N G IN E E R IN G



B IR D  M A C H IN E  C O M P A N Y  • South W alpo le , M ass.

The Bird Continuous Centrifugal Filter is your best bet for washing 
the solids as well as for getting a drier cake and clearer filtrate 
at lower cosh*

The Bird gives you an exceedingly thorough counter current 
wash with minimum wash liquor. One user is getting crystals twice 
as dry and four times as clean using as little as .15 lb. of water 

per lb. of solids.

It's e a sy  to find out by actual running tests in our labora tory  
how  much better the Bird can filter and w ash you r solids and 
what the net sav ing  will be.

Continuous  
Centrifugal

CHEMICAL ENGINEERING • SE PT E M B E R  1946  •



Chemical Companies prefer COPPER

BECAUSE o f its high thermal conductivity, its easy workability, 
its resistance to attack by water and many chemicals, solvents 

and solutions, copper is a preferred metal for much plant equipment. 
In  breweries and distilleries it has been considered the one essen
tial metal for many centuries. There is a well-founded opinion 
that fermentation tanks of copper inhibit the grow th of undesirable 
organisms, thus protecting flavor, quality and output.

Revere is a large supplier o f copper and copper-base alloys to 
the chemical industries, producing plate, sheet and strip, pipe and 
tube, bar and rod and other m ill products.

W here structural strength is desired in combination w ith corro
sion resistance, Herculoy is often specified. This is a Revere copper- 
silicon alloy having the strength o f mild steel plus the corrosion 
resistance of copper.

Ask the Revere Technical Advisory Service to  w ork with you in 
»electing the proper Revere products. Get in touch w ith us o r your 
ocal Revere distributor, o r have your fabricator do so.

COPPER AND BRASS INCORPORATED
Founded by P au l Revere in 1801 

2 3 0  P a rk  A venue, N e w  Y o rk  17, N ew  Y o rk  
M ills: Baltimore, Md.;Chicago, III.; Detroit, Mich.; N ew  Bedford, Mass.; Rome, N , Y . 

Sales Offices in Principal Cities, Distributors Everywhere •
Listen to  Exploring the Unknown on  (he M utual N etw ork  every 

Sunday evening  9 to 9 :30 p.m . EDST.

Revere Copper and Copper-Base A llo y s  
are used in

Heat Exchange rs
Condense rs

Evaporators

P ressure V e sse ls

Receivers
Stills

Catalyst Tubes 

M ixe rs
Storage Tanks 

Reactor V e sse ls  

Fractionating C o lum ns 
P ip in g

In Breweries, Distilleries
M a sh  Tanks 
B rew  Kettles 
Lauter Tubs 

Hot W ater Tanks 

G ra in s  Tanks

Baudelot Coo le rs
Pum ps
P ip ing

Wort T anks
Stills

S E P T E M B E R  1946  • CHEMICAL ENGINEERING



Engineers everywhere are ta lk ing about the newest addition  

to the PALMETTO fam ily. PALMETTO Pyramid, a  new design  

principle in all-purpose molded “Vee” type packings, seals 

completely with simple finger-tightening . .  . and is entirely 

automatic in performance. A  unique “arrowhead reservoir" 

stores and  distributes lubricant. The result is reduced friction 

and  less w ear and that means longer packing life and longer 

equipm ent life.

GREENE, TWEED & CO.
M anufacturers of PALMETTO Packings

B R O N X  BLVD. AT  238th ST. N EW  YO RK  66, N. Y,
Plants at New  York, N. Y. and North W ales, Pa.

CHEMICAL ENGINEERING • SE PTE M B E R  1946  ♦

| GREENE, TWEED k  CO. GTlu*

New York 66, N .Y.

|  I I Send descrip tive  lite ra ru re  I I Send PA LM ETTO
| •— I c o v e r in g  P A L M E T T O  L-J rep resen tative  to

Pyram id Packings discuss pack ing

| Nam e ....................... ........................
I
| Company ... ................. .
I
| Street ..................... ......
i
I  City  .............................   State........ ................ ................ ................

I
I   — — ■_______



" L i t t l e "  2 r  “ t o n n e r  

s a n i e s  i r a J v e  m a l f c e r
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ONE SHIFT O R  THREE SHIFTS, THEY PAY  THEIR W A Y
1. ALWAYS READY FOR WORK The diesel- 
electric starts at the push of a button. 
No unproductive time is spent tend
ing the locomotive or getting it 
ready for work.

2. AVAILAB IL ITY— 90 PER CENT UP Stops 
for fuel are ordinarily several days 
apart. Inspection and overhauls just 
a few hours a month at scheduled 
intervals. During rush periods, many 
G-E diesel-electrics have remained 
“on-the-go” for several months at a 
stretch.

3. LOW FUEL COSTS At Chapman Valve, 
fuel costs of the diesel-electric are 
one-fifth of those for the supplanted 
old steam locomotive. Fuel is used 
only when work is actually being 
done—so intermittent use shows 
big savings.

A s tandar d  l ine— bu

4. CLEANER, QUIETER OPERATION Absence 
of smoke and excessive noise per
mits use close to and within build
ings. Use of a diesel-electric reduces 
the fire hazard, too.

5. MAINTENANCE CUT Maintenance and 
engine-house expense of the G-E 
d iese l-e lectric  consisten tly  runs 
lower than for any other type of 
switcher. Its smooth torque at the 
wheel rim aits track maintenance 
as well.

b. HIGH RETURN ON INVESTMENT Even on 
one-shift operation, the operating 
savings of a G-E diesel-electric will 
generally enable it to pay for itself 
in six years or less. In many cases, 
cost records of busy wartime use 
have shown a 30 per cent return 
on investment.

d e l i v e r y — low cost

This 25 -Ion  G -E  diesel-electric handles cars o f 

heavy  raw  materials and  finished va lves between 

the plant and  connecting railroads.

G E N E R A

S p e e d s  S w i t c M n g 3 3 £  

f  I ~ ' -

f 8 "  8  G -E  *

^ - ^ n e e r  ^  ^  V

; b; f  about
l e a ¡ t 0 n n e r  h a s  SDp w h i S  G- S  < C e l l ° T * i 8 <*

d i t io n s  w ith ~ th i r d - I t ed Up p lan t  s ■ & e° t r i c -"

th e  „ e* i9 ^ -  the

° ° " 8 ^  » • »  AO ,-te fe  o r  sr
I s  «  hours ' Tm™ th. J * 0®  *Te » e  “  " ° f ?  » e i

P e r  » u

« ^ • N k  r
lo c a l  be * * d  toÄ ° ^ c e ,  le s  f o r  s avi d e m e n t s  to  ,to  s^ e y

n g s -  * 7
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s im p l i f ie s  p roduct ion  m e th od s  
in m a k in g  p o w d e re d  mater ia ls

T H E  rem oval of m oisture w h ile  p u lverizing  . . . 
using R aym ond m ills w ith  flash drying . . .  is the 
m odern m ethod of producing pow dered  m aterials in 
a single, en closed  system  w ithout dust or w aste .

T h is system  m ay be applied to (1) R aym ond  R o ller  
M ill, w h ere  the capacities are large and percentage  
of m oisture is sm all:— (2) Im p M ill for  sm aller  
capacities and larger m oisture content to about 80% 
and to: (3) Gage M ill for m aterials, already reduced, 
w hich require on ly  disintegrating and drying.
Im portant advantages in clu d e: e lim in ation  o f sep 
arate dryers and co n v e y o r s; adaptability to any plant 
layout; c lo se  product control in fineness and d ryn ess;  
rapidity and econ om y o f process w ith  no rehandling  
of the m aterial.

F IN IS H E D
PRODUCTW E T  FE ED  

I N L E T “ 1

SINCE 1887

W rite for Raymond 
"Flash Drying Systems" 

No. 54
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IN LONG-TERM 
PERFORMANCE

CLOSE-COUPLED 
PUMPS

Many plant executives, checking the performance of their 
pum ping systems against the budget, have found that upkeep, 
not first cost, is the m ajor factor. They have noted ''delivery 
up to rated capacity” in every "Buffalo” Pump . . . even aftef 
years of service!

Your maintenance savings in "Buffalo” Close-Coupled Pump; 
come from over-size, long-wearing parts . . . each readil) 
accessible for replacement. Standard construction feature: 
bronze fittings w ith bronze impellers, w earing parts anc 
glands. H igh delivery, too, means efficient use of your power

A check on your system may well disclose ways of cutting 
costs . . . and stepping up performance! W hy not ask you 
local "Buffalo” representative, or w rite us for Bulletin 975-B

BUFFALO PUMPS, INC.
C an ad a  Pumps, Ltd., Kitchener, Ont.

501 Broadw ay, Buffalo, N. Y

Buffalo C C S  with threaded Inlet, A rran ge d  
For Vertical O peration.

Buffalo C lo se -C oup led  Pump with 
adjustable d ischarge  position.

Inlet. A ll pum ps feature

CLOSE-COUPLED PUMPS



MODERN STEAM  GENERATORS
The C-E Steam  Generator, Type VU is excep
tionally well suited to the  process industries. 
The process industries like the VU U nit—like 
it well enough to have purchased an aggregate 
of over 25,000,000 pounds of steam  capacity 
comprising VU U nits—m uch of which repre
sents repeat orders.

The reason for this wide acceptance is 
simple enough. The VU U nit is a highly devel
oped, com pletely standardized 
steam  generator, service-proved 
in hundreds of plants. I t  is com
pact, efficient and reliable. I t  
handles fluctuating steam  de
m ands quickly and easily. I t  per
forms well with all types of firing

—pulverized coal, oil, gas or com binations of 
those fuels as well as w ith all types of stokers.

VU Steam  G enerators are in service for 
capacities ranging from 20,000 to  325,000 lb 
of steam  per hr; for pressures from 200 to  
1000 psi; for steam  tem peratures to 900 F.

On its record the VU U nit m erits considera
tion when you are in the m arket for steam  
generating equipm ent.

E  offers this Dual Service  

P R O C E S S  i m d u s t r i e s

quality-built PRESSURE VESSELS
As the fabrication of pressure vessels of various 
sizes and shapes necessitates m anufacturing 
facilities and m ethods identical w ith those 
required for boiler m anufacture, C-E is ex
ceptionally well qualified for such production, 
from small classes of w ork to the largest and 
heaviest pressure vessels em ploying any type 
of carbon , a llo y  or c lad  stee l. C -E  shops, 
equipped with all m odern facilities for forming, 
machining, welding, X -raying and annealing, 
are .unsurpassed by any in the  country.

W ith  the  im proved m ethods and techniques 
developed to  m eet the  unusual requirem ents of 
a large volum e of w ar w ork Com bustion Engi
neering is now be tte r qualified than  ever before 
to  m eet the most exacting pressure vessel spe
cifications. So, w hatever your pressure vessel 
requirem ents large or sm all—you can depend 
upon Com bustion Engineering to  give you a 
thoroughly satisfactory job. W e shall appre
ciate an opportunity  to  quote on work to  your 
designs and specifications.

A -9 S9

C  O  M  B  U  S  T I O  N
C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES. PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS. ECONOMIZERS AND AIR HEATERS
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Sectional v iew  of the C-E S team  G en
erator, T yp e  VU. H ere is a steam  
generating unit incorporating design  
and construction features that bring 
the high perform ance standards of 
u tility  practice to the industrial field.

The vessels shown here are typ ica l exam ples of the 
range of C-E work in the field  of pressure vessel fabri
cation. A bove is a large atm ospheric tow er 107'-4"  
long x 13'-0" I.D. at the large section; at the left are 
sm all stainless steel jacketed  vessels for chem ical 
process work. Pressure vessels of v irtua lly  every  typ e  
and size used in the process industries have been pro
duced in large num bers in C-E shops.



THE SH A R PIES CORPORATION
( Z e t t t n i f r c y a i  a * t d  (  'P ' t o c e t e ,  S * t $ t t t e e n ¿

N E W  Y O R K  17, N. Y. C H IC A G O  4, I I I .  B O ST O N  16, M A S S .  S A N  F R A N C IS C O  5, C A L IF .  C L E V E L A N D  I S ,  O H IO

501 Fifth Avenue 8 0  E. Jackson Boulevard 2 3 0  Congress Street 6 8 6  How ard Street 4 5 3  H ippodrome Annex Bldg.

EXECUTIVE OFFICES A N D  FACTORY, 2300  WESTMORELAND STREET, PHILADELPHIA 40, PENNA.

CONTINUOUS SUPER-FILTRATION

H ere is a new centrifuge. H ere are some of its many uses . . .  no doubt 
they will suggest other applications.

1. Dehydration o f fine crystals . . . too fine to be easily drained in per- ' 
forate basket type centrifuges.

2. W ashing o f fine crystals . . . prior to final dehydration.
3. Partial clarification of a liquid . . .  as a "bulking out” m achine prior 

to final clarification or separation (often with other Sharpies 
equipm ent).

4 . Com plete clarification or separation o f liquids.

A SHARPIES ENGINEER IS READY TO ASSIST YOU IN YOUR PROCESS PROBLEM INVOLVING 
THE CONTINUOUS FILTRATION OF CRYSTALLINE OR AMORPHOUS SOLIDS FROM SLURRY.

18 • S E P T E M B E R  1946  • CHEMICAL ENGINEERING



ADVERTISEMENT—Whis entire page is a paid advertisement Prepared Monthly by U. S. Industrial Chemicals, Inc.

U B I CHEMICAL NEWS
Septem ber *  A M onthly Series for Chem ists and Executives of the  Solvents and C hem ical Consum ing Industries *  1940

Reports Increased  
Y ield s and Speeds 
of Organic Reactions

Excellent Results with Use of 
Hydrotropic Salts Is Claimed

Many types of organic reactions may be 
accelerated and their yields increased by the 
use of hydrotropic salt solutions, according 
to the claims made in a recently published 
technical paper. The authors cite one case in 
which the yield was stepped up more than 
sixty per cent while appreciably cutting the 
reaction time.

Hydrotropic solutions are those aqueous 
salt solutions which effect decidedly greater 
solubility of slightly soluble substances than 
does water a t the same tem perature. Strong 
solutions of potassium iodide, for example, 
dissolve many tim es as much iodine as pure 
water. Typical hydrotropic salts are: alkali or 
alkaline earth  salts of the sulphonates of 
toluene, xylene, or cymene, the alkali benzo
ates, thiocyanates, and benzoates, and even 
such common salts as the alkali bicarbonates, 
oxalates, and thiocyanates.

An excellent example of the effectiveness of 
hydrotropic solutions is found in the Canniz
zaro reaction, the authors state. As ordinarily 
performed, this reaction is carried out by 
emulsifying benzaldehyde with caustic soda, 
and perm itting the reactants to stand for one 
day. Normal yields in this reaction are usually 
about five per cent of the theoretical. W hen a 
saturated  sodium cymenesulphonate solution, 
however, is substituted for most of the water, 
the yield is reported to be increased to 72.5 
per cent and the reaction time slashed by 
several hours.

Extra Copies Available Of 
Illustrated V.S.I. Booklet

“ U S I. in  the World of Chemistry” is an 
interesting 48-page booklet which tells the 
story of U. S. Industrial Chemicals, Inc.

Full color pictures and charts show how 
solvents, alcohols, resins and other chemical 
building blocks “flow” into the everyday com
modities of commerce. Copies may be ob- 
tained by writing to the TSew York omce ot 
U.S.I. on your letterhead.

Predicts Great Advances 
In Animal JSutpition

Tremendous strides will he made in the 
field of animal nutrition in the near future, 
according to a paper published recently by 
an authority on food and farm chemurg). 
The progress expected, he asserts, 
made not so much in isolated fields, such as 
minerals, vitamins, enzymes, amino acids and 
hormones, but in fields which involve the 
physiological inter-relationship of all these 
products. The article reviews recent work m 
animal nutrition and farm chemurgy, and 
predicts future developments.

THE M O N T H  IN  DETERG ENTS
Photom icrographic m ovie  techniques are 
used to study detergent action . . .  A  skin 
cleaner for use under conditions w here  
carbon black, graphite, or pigm ents are 
hand led  is patented . . . The U. S. G ov 
ernment pub lishes new  specifications on 
cleaning com pounds conta in ing synthetic 
detergents . . .  A  n ew  m ethod for eva lu 
ating the detergent efficiency of a lka li 
cleaners is announced . . .  A  western 
com pany m arkets a  n ew  electronic soap  
d ispenser . . . M ixtu re s of detergents and  
disinfectants contain ing quaternary am 
m onium  com pounds are sa id  to be prac
tical . . .  A  soap  is m ade a va ila b le  for 
use in hard  water, sea water, and  acid 
solutions . . . Germ an developm ent of a 
va luab le  class of non-acid  and  non -a lka - 
line detergents is revealed . . .  A  new  
synthetic detergent is described a s  a  sul- 
fonated fatty condensate soluble in water 
at a ll tem peratures . . .  A n  extremely m ild 
fe lt-w ash ing  cation-active com pound is 
m ade . . .  A  U.S. scientist perfects a  rapid 
colorimetric m ethod for the determ ination 

of fatty acids.

New-Type R ecording Discs 
Preserve H istoric Events

Instantaneous recording blanks, designed 
for high-fidelity sound reproduction, now 
m ake it possible for listeners to hear historic 
events exactly as they occurred, it was an
nounced recently. These discs have captured 
a  durable sound record of man’s first contact 
with the moon, the atomic tests at Bikini, and 
other important contemporary happenings.

Much of the credit for the success of these 
new-type discs goes to a special coating based 
on nitrocellulose, the m anufacturer states. 
This coating, on which the sound-track is in 
scribed, is said to guarantee excellent sound 
properties, and to insure complete freedom 
from deterioration. Unlike other discs which 
dry out and harden, these discs are reported 
to remain unchanged by age.

These new-type discs are supplied for re f
erence recordings, for amateur or home re
cordings, for talking books, and for every 
recording use.

Sulfonamides Essential 
In ISew Hormone Process

An anterior pituitary-like hormone may now 
be separated from pregnancy urine by a new 
process involving the use of sulfonamides, 
according to the claims made in a patent 
granted recently. The sulfonamides, widely 
used as bacteriostatic agents, are employed 
in this process because of their alleged ability 
to absorb the physiologically active hormone.

According to the patent, ortho- and para- 
toluene sulfonamides are added to pregnancy 
urine in alkaline solution. The urine is then 
brought to a pH of 2-5 by the addition of a 
mineral acid. This precipitates the sulfona
mides which carry the absorbed hormone 
down with them. Acetone dissolves the su l
fonamides, leaving the anterior pituitary-like 
substance as an undissolved residue.

Use of Diethyl 
Carbonate Is Up 

In Many Fields

U.S.I. To Boost Production  
To Meet Increasing Demands

Used in special-purpose lacquers and as a 
raw m aterial for a wide variety of chemical 
syntheses, diethyl carbonate is now in great 
demand in many industries. Requirements 
for this versatile chemical, which have in
creased steadily since the end of the war, 
have made it necessary for U.S.I., the only 
commercial m anufacturer of diethyl carbon
ate in this country, to step up production, 
and to put plans into operation for expanding 
its m anufacturing facilities.

H as M an y  A p p lica tio n s  
Originally used for lacquers which require 

a pure neutral solvent—lacquer for radio tube 
cathodes is an example—diethyl carbonate is 
now employed in many diverse types of or
ganic syntheses. These range from the m anu
facture of comparatively little-known com-

Radio tube cathodes a rc  im pregnated  w ith  
lacquer to prevent b ad  reception caused by 
current leakage. The lacquer requires a  neutral 
solvent. D iethyl carbonate— as nearly  a  neutral 
solvent a s  it Is possib le  to m ake— is Ide'al for 
this purpose.

pounds such as ammeline (2-hydroxy-4, 6-dia- 
m ino-l,3,5-triazine), to the preparation of 
pharmaceutically-im portant barbiturates.

Diethyl carbonate may he employed in 
Claisen condensations to react with esters of 
aliphatic acids, with esters of aryl substituted 
aliphatic acids, and with ketones and cyanide 
derivatives. It may also he reacted with a 
Grignard reagent to give the next higher 
acid, and with primary and secondary amines 
to give the corresponding substituted ureas. 
Among the other products produced with the 
aid of diethyl carbonate are: sodium ethyl 
carbonate, urethari, urea, and carbohydrazide.

N e u tra l  S o lv en t
Diethyl carbonate is considered as nearly

{Continued on next pa£e)
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Am yl Acetate 
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Amyl Alcohol
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Fu ie l O il—Refined

E th a n o l (E th y l  A lc o h o l)
* Sp e c ia lly  Denotured—oil regular 

and anhydrous formulas 
Com pletely Denatured—all regulor 

ond anhydrous formulas 
Pure—190 proof, C P . 9 6 %  

Absolute 
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♦ A N SO LS
Ansol M 
Ansol PR
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Makes Lustrous Filam ents 
From  P olyvinyl A lcohol

A B ritish patent issued recently describes 
a method for the m anufacture of lustrous 
artificial filaments and threads from polyvinyl 
alcohol. These products may have wide appli
cations in the textile industry.

According to the  patent, the  polyvinyl 
alcohol is first dissolved in water to give a 
non-gelatinous solution having a viscosity of. 
about 3 poises a t 25 degrees C. T he solution is 
then ejected through a multi-hole je t into a 
coagulation hath, consisting of 94 per cent 
alcohol and 6 per cent water. By this means 
a thread is formed. The thread is then treated 
in a second bath and dried.

New Catalyst Ups Yield In 
Friedel-Crafts Reaction

A process yielding maximum amounts of 
ethyl benzene by the utilization of an im
proved catalyst in the standard reaction in 
volving ethylene and benzene is described by 
a Louisiana inventor. According to his pat
ent, the reaction is conducted in the pres
ence of the usual Friedel-Crafts type catalyst, 
such as aluminum chloride, plus a suitable 
non-metallic halide. Among the halides used 
are ethyl chloride, hydrogen chloride, carbon 
tetrachloride, and chloroform. Yield increases 
up to 47.5 per cent have been reported.

B lood  Is Source O f 
New M edical P lastics

A new-type protein plastic can be m anu
factured from blood plasma, according to the 
claims made in a patent issued recently. This 
plastic is said to be suitable for a wide variety 
of medical and surgical uses, since it tends 
to be absorbed by the anim al body.

In the m anufacture of the protein plastic, 
as described by the inventors, fibrinogen is 
first precipitated from the plasma by cooking 
to about zero degrees C. and adding ethyl 
alcohol. The fibrinogen is then mixed with 
varying amounts of other proteins such as 
albumin or globulin. A plasticizer, such as 
ethylene glycol, is added. The result is a 
pasty mass which can be molded under pres
sure and cured by heat.

D iethyl Carbonate
(Continued front preceding poge)

a neutral solvent as it is possible to make. I t  
is a medium evaporating solvent, character
ized by the desirable features of mild odor 
and high stability. It is useful wherever a 
pure neutral lacquer solvent is required.

This n ew  television cam era Is claim ed to be as 
sensitive a s  the hum an  eye. To prevent current 
leakage, cathodes In the tubes are  Im pregnated  
w ith  a  lacquer conta in ing d iethyl carbonate.

RCA photo

Starch B roken D ow n  
By Im proved M ethod

The use of thymol as a precipitant is the 
essential feature of a new method for separat
ing the amylose and amylopectin components 
of starch, according to a technical article  pub
lished recently. This method is claimed to 
avoid the difficulties found in the older 
methods of breaking down starch.

The authors state that a sufficient quantity 
of sodium chloride m ust be added to the 
starch solution before the powdered thymol is 
stirred into the liquid. Upon standing, the 

. thymolamylose complex precipitates. It is 
then washed with absolute ethyl alcohol and 
dried in a  vacuum.

The amylopectin component is obtained by 
concentrating the m other liquor and treating 
with methyl alcohol. The precipitate is washed 
and dried with ethyl alcohol and ether.

Further information on these items 
may be obtained by toriting to U.S.I.

An ultra-fast cold-setting glue is  a lle g ed  to b e  
the  on ly  type of re s in  g lu e  th a t c an  b e  h a n d le d  
a n d  m ach in ed  a fte r 20 to 30 m inu tes c lam ping , 
in s te ad  of the u s u a l 6 to 8 hours. (No. 104) 

USI
A tim e-saving sta in  filler, d esc rib ed  a s  a  s ta in  
th a t inco rpo ra te s  a  w ood filler, is  s a id  to d ry  in 
one hour. It is a v a i la b le  in sev e ra l s ta n d a rd  
w ood  colors, the m an u fac tu re r s ta tes . (No. 105) 

USI
To convert fractions of an  inch into decim als or
m illim eters is  the  function  of a  n ew  instrum ent, 
d e sc rib e d  a s  a  p la s tic  d isc  53^ in ch es  in d iam 
e te r. It is  c la im ed  to b e  non -w arp ing  a n d  e a s y  
to u se . (No. 105)

USI
To water-, mildew-, and  flame-proof any fabric,
a  n e w  ch em ica l is  an n o u n ced  w h ich  the  m an u 
fa c tu re r c la im s c an  b e  a p p lie d  by  d ip , sp ray , 
o r b ru sh , a n d  w h ich  w ill not a ffec t the  color of 
the fab ric . (No. 107)

USI
To apply DDT to hard-to-reach spots, su ch  a s  
tile c rack s  a n d  b a th  tub  rim s, a  DDT c ra y o n  is 
offered w h ich  is  s ta te d  to le a v e  a  s tre a k  of 
DDT w hich  in s ta n tly  e lim in a tes  in sec ts  w ithou t 
h a rm in g  dogs o r ca ts . (No. 108)

USI
A n ew  desca ling  agent, con ta in ing  ad d itio n a l 
rust-inh ib iting  a n d  c lean in g  ag en ts , is p a rticu 
la r ly  recom m ended  b y  the m an u fac tu re r for 
e lim in a tin g  hard-to-rem ove oxides. (No. 109) 

USI
A new  filter medium, d esc rib ed  a s  a  corrosion- 
re s is tan t, s trong, ductile , porous s ta in le ss  stee l, 
is  s a id  to b e  ap p lic a b le  to a ll  types of ex isting  
filters. T he m an u fac tu re r su g g es ts  its u se  w ith  
a  w id e  v a rie ty  of ac id s, a lk a lie s , a n d  sa lts .

(No. 110)
USI

Tem perature-indicating crayons, c la im ed  to m ake 
a  ch a lk lik e  m ark  be low  th e ir  in d ica tin g  tem 
p e ra tu re  b u t to m elt a n d  g lis ten  w h en  it is 
re a ch e d , a re  now  a v a i la b le .  T em p era tu res  a s  
h ig h  a s  1600 d e g rees  F. m ay  b e  m e asu re d  w ith  
the  c ra y o n  g ra d e s  a v a ila b le , a cco rd ing  to the 
m an u fac tu re r. (No. I l l )

USI
A versatile  detergent is  c la im ed  to be  u sefu l a s  
a  tex tile  w a sh in g  a g en t, a  w a terp ro o fe r for 
fab rics , a n  em ulsify ing  a g en t, a n d  a  th ickener 
for cotton p rin ting  so lu tions, cosm etics, food 
stuffs, a n d  ice cream . (No. 112)

USI
A  n ew  carnauba substitute m ak es possib le  self- 
p o lish in g  floor w a x es  th a t g ive  h ig h e r  g lo ss  a n d  
b e tte r w e a r in g  q u a litie s  th a n  c a rn a u b a , a cco rd 
in g  to the  m an u fac tu re r. (No. 113)

USI
Two n ew  natural riboflavin feed  ingredients,
s a id  to b e  o b ta in e d  from v e g e ta tiv e  fe rm enta tion  
o p era tio n s , a re  rep o rted  to con ta in  v itam in s  of 
the B com plex. (No. 114)

USI
A n ew  degreasing agent, s a id  to be h a rm less  
to p a in t, lacq u er , a n d  m etal, is c la im ed  to 
le a v e  a  film th a t pro tects the  m a te ria l from 
fin g e r p rin ts . (No. 115)



This M o d e l 4 0  D 2 M J - 

1 2 2  D u rc o p u m p  h a s  

b e e n  In  se rv ice  fo r  

three years pum ping 

5 %  brine  w ithout loss 

of head  o r  capacity 

a n d  w ithout a n y  s ign  

o f corrosion w hatever 

on  the wet end parts.

D U R C O  ALLO YS
Dur'rron and  Durichlor— hlgh-silicon irons
Durimet— a special, sulfuric acid-resisting stainless steel
Durco Sta in less Steels— (chrome-nickel series)

D U R C O  EQ U IPM EN T

Centrifugal Pumas ( from a ll the above alloys, also Monel.
Valves (  Inconel, N icke l, N i-Reslst, Steel

Pipe and Fittings (Flanged 
and Bell and Spigot) 

Exhaust Fans 
Heat Exchanger!
Steam Jets 
Tank Outlets 
Ejectors 
Kettles

Duriron, Durichlor

Full ball-bearing construction.
Replaceable shaft shrouds through stuffing box.
Patented venting ports in impeller to relieve pressure 

on stuffing box.
W et end parts made of any of the Durco alloys and 

interchangeable.

Capacities—up to 2000 g.p.m.
Heads —up to 140 ft.

Further information—
Duriron Durcopumps: Bulletin 810.
Duriron Durco Valves: Bulletin 605-2.
Duriron Flanged Pipe and 

Fittings: Bulletin 704.
DURCO A d v. 13-GM

THE DURIRON COMPANY, Inc.
D A Y T O N  1, O H IO

If you have found sea water, brine, preserving liquids 
and other salt solutions too corrosive for your equip
ment, try Duriron. Except for the parts that wear, the 
installation can be expected to be permanent.

For further protection against replacements caused 
by corrosion Durco valves and pipe of Duriron can 
be obtained.

Construction features of the Model 40 Durcopump 
shown here include:
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..it takes a (/OOZ) starter 
to stand up in Process Plants

In most chemical process plants, atmospheres are  either 

dusty o r humid, and motor starters are  frequently spattered 

with w ater and other corrosive liquids. Yet in m any such instal

lations, starters in standard  genera l purpose enclosures are 

used. It takes a good  starter to stay on the job, d a y  in and 

d a y  out, under these conditions, without regu lar attention.

The A llen-B rad ley solenoid starter is just such a starter. Its 

simple solenoid mechanism has on ly one moving part. There 

are  no pins, pivots, hinges, or bearings to gum up o r corrode 

and eventually cause trouble. There are  no flexible conductors 

to break. Furthermore, the double break, silver a lloy  contacts 

never require cleaning, filing, o r dressing. A n y  ox ide s that m ay 

form on these contacts are  good  electrical conductors. For 

those tough jobs, try A llen-B rad ley solenoid starters. O f  course, 

as a matter o f good  judgment, all starters ought to be  spec

ified in the type o f enclosure required b y  the conditions that 

exist where the starter is installed. A llen-B rad ley Com pany, 

1 3 3 7  S. First Street, M ilw aukee  4, Wisconsin.

Bu lle tin  712, S iz e  1, C o m b in a t io n  
Starter with cabinet cover open. This 
starter consists o f an  automatic Bulletin 
7 0 9  solenoid starter and  a  hand-oper
ated disconnect switch In one cabinet.

A L L E f - B R A D L E Y
SOLENOID MOTOR7CONTROL

A N Y  STARTER will work under Ideal Conditions
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GOSLIN-BIRMINGHAM MANUFACTURING CO., INC.
BIRMINGHAM ALABAMA
350 MADISON AVE NEW YORK

CHICAGO SAN FR ANC ISC O NEW ORLEANS S E A T T L E
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GOSLIN-BIRMINGHAM STANDARD EFFECT (Calandria T yp e)  

EVAPORATORS, in the short vertical tube with large central downtake 

construction, both the standard calandria and floating calandria types, are 

indicated for  salting out operations, and also where heavy scale form ation is 

to be expected. Available in  sm all as w ell as large heating surface units and 

fitted with im proved steam  distribution to insure un iform  b oilin g  over the 

entire heating surface.

15 f i .  d ia m e te r  
S ta n d a rd  (C a la n d r ia  T y p e )  E v a p o ra to r



" ac id  re s i s t in g ”
V A LV E S  — PUM PS — P IP IN G

The problem  of avo id ing  C o rro sion  wherever A c id s  

are used in Industry can be m ost easily and satis

factorily solved by em ploying Resisto equipm ent 

at all points o f contact. Thousands o f firms in more 

than a score o f different industries have adopted  

the R E S IS T O  method since we entered the field in 

1923.

Lead has long been recognized as the best 

resistant to various corrosives, but unfortunately it 

has m any structural weaknesses. By com bin ing Lead 

with R E S IS T O  Lead A llo y  we have been able to 

give  it strength and durability. O v e r  the years we 

have deve loped  a line o f h a rd 'le ad  and lead lined 

equipm ent that is the m ost com plete in the field.

The R E S IS T O  line includes all sizes and types 

o f Valves, Piping, Fittings, C astings, Cocks, and 

Pumps —  both Plant and Laboratory. In add ition  

we supp ly expert lead-burning service and fabricate  

and line w ood  and steel tanks.

P I P ?
a n a

v a l v e
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It took  the Am erican c o n cep tio n  o f  
m ass production to  p u t A m erica  on  
top . . . and it takes W ORK to keep  
Am erica on  the way UP! Free enter
prise that m akes practical use o f  great 
te c h n o lo g ic a l advances* an d  m ulti
p lies the benefits for everyone, is the

Am erican way to m a in ta in  progress. 
Let’s w ork lik e  Am ericans, for there’s 
great w ork to be done . . . together! 

•  •  •

* Technolog ica l advances in  crea tion  o f  essen tia l papers  
f o r  industry , a n d  in  a d a p tin g  them  to efficient processing, 
are ava ilab le  through  M O S IN E E . C all f o r  M O S IN E E  
p a p er  technicians!

P A P E R
M ILLS
C O M P A N Y

Please address 
your letter 
Attention  
D ept. C”

:
MOSINEE • W IS C O N S IN



p R O C t S S X W O

t a u i p i t M i

Engineered for Greater Efficiency. .  
Designed to Meet Your Exact Need

Y O U R  K N O W L E D G E  of the job to be done plus O U R  K N O W L E D G E  

processing machinery will provide you with better, more efficient materi. 

handling, M ix in g  and Blending Equipment for your processing operatioi 

Take advantage of R E A D C O 's  32 years of accumulated experience whi 

enables us to interpret projected processes into modern equipment b< 

designed for their practical accomplishment.
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T O D A Y — more than ever— you need efficient R E A D C O  material- 
handling, blending and mixing equipment. R E A D C O  produces an 
almost limitless variety of standard and special chemical processing 
equipment, each developed for a specific purpose. See your R E A D C O  
representative T O D A Y .  Write for our latest catalog— a “ must" for 
your equipment library.

BLEN DIN G 
& M IXING

PLAN ETA
M IXIN G

LABORATO RY
M IXER

PILO T PLANT 
M IXER

M ATER IA L
h a n d l in g

D C XI XI C_Y 1 M A M 1 A

Note these features:

, Agitator shaft is mounted in outboard anti-friction 
Jr bearings.

Shaft packing glands are built independent of bear-

F  ins»-

► Carefully designed counter flow agitator prevents 
build-up of material at either end of shaft.

fijjk  Slotted end plates permit agitator to be removed
Y  vertically from blender.

► Blenders can be equipped with the usual mulling 
type agitator or ribbon, trowel or paddle agitators as 
desired.

. Temperature control jackets and spray nozzles can be
Y  furnished if needed in your processing methods.

E N G IN E E R IN G  FO R  TH E JO B: Designed and built by engi

neers and mechanics who are thoroughly skilled in the require

ments of all types of processing equipment and who are willing 

and anxious to coordinate your ideas to fulfill your process needs.

IN C R E A SE D  P R O D U C T IO N : R E A D C O  equipment is designed 

for straight-line handling from ingredient storehouse through 

manufacturing process— result is more efficient production.

READCO Blenders are engineered to give you 

maximum blending efficiency.

P R O V E N  EFFICIENCY: Hundreds of the largest chemical pro

cessing companies in the United States and the world are satisfied 

users of R E A D C O  processing equipment.

M O R E  U N IF O R M  PRODUCT: Exclusive R E A D C O  designed 

automotic feeder devices, accurate weighing mechanisms and cut

off gates assure you of easier control of product uniformity.

TROU BLE-FREE O P E R A T IO N :  Rugged, compact R E A D C O  

design cuts maintenance costs lo a minimum.



BEM IS BRO. BAG CO

408 PINE ST. ST. LOUIS 2, MO.

Plants and Offices in 33 Principal Cities

SE P T E M B E R  1946  • C H E M IC A L  E N G IN E E R IN G

PRE-TESTS STOP PROTESTS! Bemis W ater
proof L am inated  Textile Bags head off com
plaints because they  are tested before they are 
p u t to work. Their strength  and tear-resistant, 
puncture-resistant qualities are pre-proved for 
you. And their economy is attested  by thou
sands of users.

This Bemis W aterproof Bag is light in weight, 
yet is the  strongest shipping bag made. I t  pro
tects both  ways — w hat’s inside the bag and 
w hat’s outside, too. I t  assures low-cost protec
tion against escape or absorption of odors, change 
in m oisture content, contam ination, sifting, 
breakage, and m any other common shipping 
complaints. I t  eliminates labeling costs and

I saves packaging and shipping costs.
[

| 2 8

A Bemis W aterproof Bag can also be m ade 
lintproof, acid-, oil-, or grease-resistant. E m pty  
or filled, i t  saves storage space.

I f  the exact W aterproof Bag you need doesn’t  
exist, the Bemis Shipping Research L aboratory 
will design it for you.

Write today for a copy of "Seven Facts 
About Low-Cost Protective Packaging"

“ THE DOOM OF THE AWFUL AROMA”
Scenario: An Important Chem ical is h a rd 
w ork ing, in va lu ab le  to soc ie ty  . . .  but 
people don ’t like to associate with it 
because it has halitosis (in other words, 
it's a social outcast).

How  can our friend become a p leasant 
traveling com panion? Simple! In odorp roo f 
containers, o f course. (This fe llow 's breath 
is too strong fo r an  o rd ina ry  container.) 
But w on 't special containers cost too much? 
W h a t  to d o ? W h a t  to do ? ...

Happy Ending: O ur hero got wise, like a 
lot o f other socialites, and b e g an  traveling 
in economical Bemis W a te rp ro o f Lami
nated Textile Bags. He rides safely, 
saves money and  enjoys public approva l. 
Eve rybody is h a p p y  again.



C O © L I N G 'T O W E K S ' * H E A T  E X C H A N G  1 R S

Sing le  Stage Tubo|et, 
Non-Condensing Type

STEAM JET AIR EJECTORS  
Engineered to Your Needs
O ur complete line of Tubejet Steam  Jet Air Ejectors is illus

trated to demonstrate that the selection o f the correct unit 

fo ran ind iv idual job requiresmore than some people m ay 

fhink.lt requires ye a rso f experience in successful installa

tions to correcfïy^olve the "never before encountered” 

problem sof tod ay 's  new methods and industries. Rado- 

jef now Tubejet are the oldest names in steam jet air 

ejectors,known to the most people  in the world today; 

we have the most experience becausew ebe lieve  we 

have m ade the most installations. If there is any vac

uum problem within the scope o f ejectors which we 

have not a lread y  met and solved, we don 't know 

of it. You can safe ly  rely on our advice, whether 

your problems are new to you or to the world. 

Bulletin on request, catalog in preparation; 

write to us now.

T w o  Stago Tubojot, 
Non-Condensing Typo

Tw o Slago Tubejet w ith  Barometric 
Inter- and After-Condenser

C. H. W H E E L E R  M F G .  C O M P A N Y
T 8  0  8  S E D G L E Y  A V E N U E ,  P H I L A .  3 2 ,  P A .

R EP R E S E N T A T IV E S  IN M O S T  P R IN C IP A L  C IT IE S

T w »  St«po Tgk»l«> w ith  
> W «m »blc l» l» r-C»nd »nt»»

Ihre» Slog» Tubolet,
N on-Cond»ntlng T yp *



3  E X C L U S IV E  C H E M IC A L  E N G IN E E R IN G  D A T A .
Continuously compiled by a special division of the company, 
data are derived from Kellogg unit process specialists themselves, 
from pilot plant operations, from Kellogg built refineries 
throughout the world, from published literature and from scien
tific meetings.

30

1 L A B O R A T O R IE S .
Fully equipped, they are staffed by technicians who have made 
many significant contributions to the science of oil refining, as 
well as in the field of continuous chemical processing.

2 2 4 - H O U R - A - D A Y  P IL O T  P L A N T S .
The most complete pilot plant operation in the oil industry, it 
includes apparatus to reproduce every major type of refinery 
process. Operating weight balances so closely approach 100% 
that results may be converted directly into full-size commercial

4 P R O C E S S  E N G IN E E R S .
Top-flight, experienced talent has made many outstanding con
tributions to Fluid catalytic cracking, phenol extraction, naphtha 
reforming, "Tower” propane deasphalting and other major de
velopments . . .  and continues to explore new and more profit
able methods of refining.

• S E P T E M B E R  1946  • CHEMICAL ENGINEERING



Eng ineers

mew ^

KÏa2«C.

5 M E C H A N IC A L  E N G IN E E R S .
H un d red s o f m echanical eng ineers, tra in ed  by K ellogg  an d  th o r 
o ugh ly  fam ilia r w ith  o il refin ing, tran s la te  in to  m etal th e  find
ings and  recom m endations o f the  lab o ra to ry , p ilo t p lan t and 
process eng ineers. A ided by such exclusive m ethods as "E lec
trical Stress A nalysis,” they  insure  th a t K ellogg  p lan ts a re  never

7 PERMANENT CONSTRUCTION CREWS.
C areer-m an c re w s -K e llo g g - tra in e d  sk illed  eng ineers an d  a r ti
san s—have been form ed over the  years. T ru ly  specialists, they  
are  assigned by K e llo g g  to  refinery construction  w o rk  th ro u g h 
ou t th e  w o rld . F o r no  m atte r ho w  w ell conceived, designed an d  
eng ineered , a refinery is no  b e tte r  th an  its construction .

6  M E T A L L U R G IC A L  L A B O R A T O R Y .
T h is  lab o ra to ry  develops w h o lly  new  fab rica tin g  techniques, 
such as th e  u n iq u e  m eth o d  of m olecu larly  b o n d in g  alloys to  
carbon  steels . . . tests an d  specifies th e  exact m ateria ls to  p ro v id e  
m axim um  perform ance. A m ong  m any m ajo r tasks it u ndertakes 
con tinuous studies on  corrosion  and  d e ta iled  w o rk  on low  tem-

8  INITIAL OPERATION SPECIALISTS.
K ellogg  o p e ra tin g  crew s a id  in  speedily  ba lan c in g  a ll o p eratin j 
factors on  new  u n its  . . . p ro v id e  th e  inv a lu ab le  o p e ra tin g  view  
p o in t to  th e  K ellogg  design groups. T h ey  also a re  tra in ed  t< 
in stru c t refiners’ o p e ra tin g  staffs for o p tim u m  o p e ra tio n  unde 
c u rre n t an d  possib le  fu tu re  conditions.

T h .  C O M PO SITE C O N T R IB U T IO N  o f  a ll these 
inter-related departm ents produces a refining  
unit or a com plete refinery w ith  utm ost per
form ance capabilities . . . w ith  h igh  stream  effi
ciencies built-in . T h at is the essence o f  the serv
ice that M. W . K e llo g g  offers o il refiners.

9 E C O N O M IC S  STAFF .
A nalysts w ith  th e  w idest p e rsonal refin ing  experience, su p p o rted  
by K e llo g g ’s forty  years o f co rp o ra te  experience, survey every 
K ellogg-conceived p ro jec t to  im prove  th e  econom ics o f o p e ra 
tion . W ith  g ro w in g  com petition , su p e rio r econom ics in the  
o p e ra tin g  phase becom e increasingly  im p ortan t.

CHEMICAL ENGINEERING • SE P T E M B E R  1946  •



G A S

HE PRODUCTIVE FLAMES #F |NDüsT|iï

The productive flames of industry perform countless 

other duties. Practically every industrial heating  

requirem ent is a log ica l task for GAS, the versatile 

fuel, and for m odem  Gas-fired equipm ent.

FLEXIBILITY— CONTROLLABIL ITY— SPEED—  

UN IFO RM ITY— ECONOMY; w h e r e v e r  t h e s e  

qualities are required in  process-heating, the d e

pendable fuel is G AS. Inherent features of this fuel 

will suggest m any additional industrial applications.

Day by day, successful applications of G A S elim inate 

production snarls in  hundreds of m anufacturing 

plants. Year after year, engineers and production  

m anagers specify G AS for increasing num bers of 

industrial heating installations. More and more the 

"Trend is to G A S ” for a ll industrial heating.

Your local G as Com pany solves industrial heating  

problem s every day. Results of these studies w ill b e

helpful to you, too. A n exp erien ced  Industrial Rep-
#

resentative w ill recom m end the proper use of G A S  

for your production process.

stills

• ore roasting

• dry ing  ovens

• batch melting

• moisture control

* a s sa y in g  furnaces

* combustion furnaces

* laboratory  appara tu s
m anufacturing

AMERICAN GAS A SSO C IA TIO N
420 LEXINGTON AVENUE, NEW  Y ORK 17, N . Y.

S E P T E M B E R  1946  • CHEMICAL ENGINEERING



HIGH
PRESSURE 

STEAM 
LINES

ARMSTRONG
w !  L * >  4 1

STEAM TRAPS
M

C u e *  a  'W U U ito t U  ' U & e . ' . ' p o *  P o w e * . . . P w c e u , , . ' & e c i & t t ÿ

CHEMICAL ENGINEERING • S E P T E M B E R  1 9 4 6  •

Your choice of 
screwed or flanged  
connections. Range  
of sizes a n d  pres

sure standards.

QUALITY CONSTRUCTION!
•  V A L V E  A N D  SEAT. Special chrome iteel («tain- 
less). hardened, ground, a n d  lapped  in  matched 

sets. .
•  IN T ER N A L  TR IM . A ll-sta in less 18-8. Includes 
inverted bucket, va lve  lever, a n d  gu ide pins.

•  C A P  A N D  BO DY. D ie fo rg in g  (SAE 1030), 
70,000 lbs. tensile strength.

•  B O L T S .  S u p e r t e m p ,  149,000 lbs. tensile 

strength.

•  NUTS. Hex, sem i-finish (SA E  1030).

ARMSTRONG
FORGED STEEL STEAM TRAPS
I T ’S EA SY  to  get dependable, trouble-free, high 

pressure tra p  installations w hen you use A rm 
strong F orged  S teel T rap s  and  follow A rm strong 
recom m endations. O n page 19 of the  A rm strong 
S team  T ra p  Book (a sk  for a copy) you  will find 
com plete inform ation on figuring condensate loads 
. . . selecting proper size of tra p  . . • arranging p ip 
ing for g rea test convenience and  best d rainage.

H ere  a re  som e tips. C alculate th e  “w arm ing up” 
load as well as the  norm al rad iation  loss load. Con
sider th e  possibility of sudden loads due to  “carry 
over” or opening of closed valves. U se a tra p  sizing 
safety  factor of 2 or 3 to  1, except w hen pressure 
loss in long connecting lines m ay m ake a higher 
factor advisable. I f  possible, install trap s  close to  
and  below source of condensate. If  check valves are  
needed, consider the  use of A rm strong in ternal ty p e  
check valves. A R M S T R O N G  M A C H IN E  W O R K S, 
858 M ap le  St., T h ree  R ivers, M ich.



TRADE

WRIGHT CRANES

M ARK

Y ork , Pa., Chicago, Denver, Los A ngeles, San Francisco , Portland , New Y ork , Bridgeport, Conn.

WRIGHT MANUFACTURING DIVISION 
AMERICAN CHAIN & CABLE

In Business for Y  our Safety

• S E P T E M B E R  19 4 6  • CHEMICAL ENGINEERING

Competition is going to be plenty tough all this year and 
next. Never before in all history have manufacturers stood 
in such need for labor-saving —  labor-aiding equipment, and 
production efficiency. Not only do you need a Wright 
traveling crane which will really put your ceiling to work, 
but you need Wright's material-handling experience to help 
you cut costs and assist you in speeding up production.
Wright material-handling equipment (cranes, hoists, and 
trolleys) is built in a wide range of capacities and to meet the 
most exacting specifications. The Wright combination of crane 
and hoist is engineered not only to help bring your production 
costs down to competitive levels but for reduced maintenance 
expense. Call your local Wright distributor (see metropolitan 
classified telephone directory). If your problem is special 
he will bring along a Wright engineer. In the meantime, 
write for Wright Specification Bulletin, or Catalog 12-D.



THESE machines fill a long felt need for double 
reduction units of the fully enclosed type to be 

used fo r agitators, m ixers, ore roasters, bending 
rolls, etc., requ iring  a vertical shaft drive. B uilt in 
standard ratios in various types of assemblies rang
ing  from  40 to 1 to 250 to 1 for all common m otor

speeds and a w ide range of horsepow er ratings.
Jones B ulletin  N o. 75 covers com plete details on 

these W orm -H elical Speed Reducers, w ith  ra ting  
tab les , d im e n s io n  d ia g ra m s , to rq u e  ch a rts  and  
o th e r  a p p lic a t io n  in fo rm a tio n . W e  sh a ll be 
pleased to send you a copy.

•  Jones W orm -H elical Speed Reducer 
on  ore  roaster w ith  section of dust guard 
rem oved to show final gear reduction .

•  Jones W orm -H elical Speed R educer driv ing  
a lacquer ag ita to r. A sim ple design prevents 
leakage of oil along the  vertical low  speed shaft.

•  Jones W orm -H elical Speed R e
ducer on  a paper m ill ag ita to r drive.

a .  f O y ^ K t  *  « A C H i M  C P .  M C i
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to d-c . at the flip of a switch! The Ignitron U nit Substation 
\  ^

delive'ts the required power instantly . . .  at low loads . . .  at high loads, 
when yo'u^need it\jnost. There is no starting inrush o f current . . . 
because therq are no'ljeavy masses to  accelerate . . .  no synchronizing 
problems. Dela'ys and Stoppages are eliminated.

M omentary overloads 'or even short circuits cannot damage the 
equipment. I. U . S.N^ill readily handle applications involving high 
load swings. Load shiftirtg equipment is seldom necessary.

These factors make the Ignitrhp Unit Substation particularly well- 
suited to  such service as steely mfljs, transit systems, mining and

\  V
industrial plants. \

Consult Westinghouse! Get all the^fhets by calling your nearest 
Westinghouse oflice or write for B-3646, "‘Power Conversion at Its  
Best”— Westinghouse Electric Corporation,SP \0 .  Box 868, Pittsburgh, 
Pennsylvania. j-10307
* ignitron Unit Substation

I.  U.  S.  M O D E L  S E R V I C E
The W estinghouse M o d e l Service is the 
quick, ea sy  and accurate method of 
working out your pow er conversion needs. 
W ith a  floor plan o f your plant draw n to 
the sam e scale a s  the m odels [V i  inch to 
1 foot), you  can actually see how  your 
pow er conversion equipment will look 
when installed to d o  the job in your 
plant.

You p lan  before you in sta ll. . .  double 
check your ideas . . .  sa ve  costly mistakes.

A  W estinghouse engineer will be g lad  
to bring the m odels to your office 
for a presentation. Ca ll your nearest 
W estinghouse office.

o u s e
OFFICES EVERYWHEREPLANTS IN 2 5  CITIES

36 • S E P T E M B E R  19 46  • CHEMICAL ENGINEERING



Since the first fill o f oxidation-inhibited, guaran
teed Nonpareil Turbine Oil was installed 18 years 
ago, records have been kept of its operation in 
every installation made. Oil samples are checked 
periodically at Standard Oil Laboratories for acid
ity, demulsibility, viscosity and other significant 
qualities. Few, if any, oils have as long or com
plete a record o f their performance in service as 
is available on Nonpareil.

To users o f Nonpareil these records give com
plete assurance that the oil in a turbine is living 
up to its guarantee not to increase in acidity and 
that demulsibility' and contaminants in the oil are 
well within safe limits. To prospective users of 
Nonpareil these records show that Nonpareil has 
met all requirements, regardless of the changes 
and improvements in turbine design, over the years.

In addition, if you are interested in an oxidation-

inhibited oil, a Standard Oil Lubrication Engineer 
can give you all the facts based on 18 years of re
corded experience with hundreds o f installations 
to prove that oxidation-inhibited Nonpareil Tur
bine Oil will eliminate excessive acidity formation, 
reduce sludge and deposits to the point where 
Nonpareil will never require replacement or even 
removal for treating. Standard Oil Company (Indi
ana), 910 South Michigan Ave., Chicago 80, 111.

STANDARD OIL COMPANY (INDIANA)



CALUMET
Viscous Lubricants

D u s t  a n d  g r i t , heavy loads, excessive heat or water 
are some of the adverse conditions under which or
dinary gear shields cannot give adequate protection. 
Calumet Viscous Lubricants are not the old type of 
gear shield, usually made from residual products of 
petroleum. They are true greases, manufactured from 
selected soaps and oils, plus additives, to secure the 
quality most needed in a modern gear lubricant.

Calumet Viscous Lubricants offer these advantages:

1. G iv e  lo n g  la s t in g  protection. An additive in 
Calumet Viscous Lubricants gives them improved 
wetting ability—that is, the ability to adhere closely to 
metal. This not only provides a long lasting film, un
der ordinary operation, but a film that resists heat 
and water.

2. S a v e  tim e  in ap p lica tion . Because all grades 
can be applied without heating, and all except the 
heaviest grades can be sprayed, Calumet Viscous 
Lubricants cut application time to the minimum.

3. Reduce throw -off. Because spraying gives a 
smooth, even coating of lubricant, it eliminates apply
ing excessive amounts which may drop off before the 
lubricant is worked into the gears. Good wetting abil
ity prevents throw-off during operation.

Let this wear-reducing, time-saving lubricant pro
tect open gears on all types of equipment. A Standard 
Oil Lubrication Engineer will survey your plant and 
help determine the grades you need and the most 
economical method of application.

W rite Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois.

TANDARD OIL COMPANY (INDIANA! f | f g
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75  horsepow er C entury  SCH motor 
provides the  pow er lo r com fortable 

a ir  conditioning.

J |f e c a u s e  Century type SCH motors are rugged ly  built, with  
accu rate ly  m ach ined  feet, rigid fram e an d  end bracket con 
struction an d  carefu lly  b a la n ced  rotors, they are rem arkably  
free from vibration. This feature plus unique b earin g  bum pers, 
la rg e  shafts an d  smooth diam ond bored bearings m akes Century  
com pressor motors unusually quiet starting an d  operating. Their 
ru gged  construction assures long satisfactory service.

In addition, these motors h a v e  the n ecessary  h igh  torque to 
start aga in st h eavy  com pressor load s and  bring them up to 
sp eed  quickly, but smoothly an d  quietly.

For refrigeration compressors, pumps, blowers, fans or an y  
sim ilar application , Century builds a  w ide ra n g e  of types 
of motors in sizes from 1 /2 0  to 6 0 0  horsepower. There is a  
Century motor id ea lly  suited for nearly  every application. 
Investigate the m any ad va n ta g es of Century motors on  
your equipm ent.

C E N T U R Y  E L E C T R I C  C O M P A N Y  1 8 0 6  P in e  S t .,  S t. L o u is  3 ,  M o .

O f f i c e s  a n d  S t o c k  P o i n t s  i n  P r i n c i p a l  C i t i e s
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Since 1940, the Petro-Chem Developm ent Com pany has erected 
over 300 furnaces lined w ith B& W  Insulating Firebrick. These 
furnaces were for every type of process and refining application—  
pyrolysis, polymerization, heating, distillation, superheating, etc. 
And not one furnace has been out of service for refractory repairs 
since installation!

B& W  I.F.B. are particularly va luab le  to the chemical and pe
troleum industries. Their h igh  insulating properties assure more 
uniform temperatures . . . greater over-all production efficiency.

B& W  I.F.B. have the lightest w eight of all insu lating firebrick. 
Therefore, they store and conduct less heat . . . require less steel
work for support . . . reduce first costs and m aintenance require
ments. Because B& W  I.F.B. cool quickly, speedy access to the 
furnace is possible at all times.

Throughout the country, B& W  Refractory Engineers are gu id 
ing progressive industries to reduced production costs— increased 
operating efficiency. Take advan tage  of their practical training  
and years o f experience. Consult your local B & W  representa
tive today.

W ater-Tube Boiler», fo r Sta tionary  Pow e r Plant», fo r 
M a r in e  Service . . ,. W ater-C oo led  Furnaces . . . Supe r
heaters . . . Econom izer» . . . A ir  Heaters . . . Pu lverized- 
C o a l Equipm ent . . . C ha in -G ra te  Stokers . . . Oil, G a s 
a n d  Mu ltifue l Burners . . . Seam let» an d  W e lded  Tube» 
an d  Pipe . . . Refractories . . . Process Equipm ent.
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NORTH AMERICAN PHILIPSiCOMPANY, INC. MPT

facts about your own 
laboratory is equipped with X-ray analysis 
is not complete.

Many research laboratories have found N o r e l c o  

equipment invaluable in eliminating blind spots in part 
the spectrum. Unvarying patterns in the atomic structure 
of many materials can be determined most rapidly by 
X-rays. O ther spectrographic means are unable to present 
the same data—only X-ray analysis can reveal the ultimate 
structure—the state o f combination of elements.

N o r e l c o  X-ray Spectrometric and Diffraction Appara
tus can serve you in material analysis, product control, 
competitive comparison and research. Many times, better 
methods and products result from data they supply. These 
modern forms o f analysis are essential to a sound com
petitive position or even leadership in industry.

Write today for complete information on N o r e l c o  

X-ray Diffraction and Spectrographic research equipment.
N o r e l c o  products include: Quartz crystals, cathode ray 

tubes, industrial and medical X-ray equipment, fine wire, 
diamond dies, tungsten and molybdenum products.

The Norelco X-ray Diffraction apparatus, with 
four camera positions, permits diffraction 
pattern exposures in any or a ll of the four 
positions at one time. I t is compact and con
venient to operate. Norelco X-ray Diffraction 
apparatus serves in research and production 
control work,

CHEMICAL ENGINEERING • SE P T E M B E R  1946  • 41



Service and Dependability
W h en  you  need  industrial equipm ent, tools and  

supplies, CALL your local Industria l Distributor!

The production schedule of your processing plant depends 
on having the right tools, at the right place, at the right time. 
Your industrial distributor offers a single source of supply 
for hundreds of products, saving time, money and man
power because th e . . .

EQUIPMENT, 

TOOL AND 

SUPPLY 

MANUFACTURERS

CHEMICAL PLANT

Large Stocks of equipment, tools and supplies, close at hand and the

Fast Delivery Service of the distributor — available 24 hours a day in 
emergencies —enable the m anufacturer to maintain

Minimum Plant Stocks, effecting a savings amounting to 10.55% total 
purchase (Based on study made with industrial buyers).

Frequent Sales Contacts of the distributor’s salesmen bringing valm 
able information about many products and their applications plus

Simplified Buying resulting from combining requisitions, purchase or* 
ders, invoices and payments effect

Lower Buying Costs for high quality production and maintenance items.

A« A Double Guarantee — that of the distributor and the manufacturer — 
protects the buyer on goods purchased through the industrial supply house.

Adjustments and complaints are most satisfactorily handled by your/ 
local distributor.

•  /
Buy from  your locàLïndustrial D istribu tor!
It’s econom ical' and convenient!

Y O U R  I N D S T R I B U T O R  •

SEND FOR FREE BOOKLET "SERVICE AND DEPENDABILITY" TO

MILL SUPPLIES —  The M agazine of Industrial Distribution • 3 3 0  W . 4 2nd  St., N e w  York 18, N.Y.
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Positive results . . .  no guesswork . . .  when BUFLOVAK'S Research 

and Testing Laboratories test your product!

In the development of new and better processes,

BUFLOVAK can help you save time and money by processing your 

product in full semi-plant scale!

Buflovak operates these testing laboratories 

to assist you in the solution of 

processing problems and 

development of new

methods. The research is designed for drying, 

evaporating and processing chemicals and foods.

There’s a valuable “K N O W -H O W ” obtained 

through the completion of more than 5,000 

processing tests. Is our experience helpful to yj/u?

Write us your processing problem today!

TESTS TELL . . .

T H E R E ’S N O  G U E S S W O R K  

A B O U T  C O N T E M P L A T E D  

P R O D U C T S  . . . W H E N  

B U F L O V A K  M A K E S  

E A R L Y  T E S T S  F O R  Y O U !

BUFLOVAK EQUIPM ENT DIVISIO N  OF BLAW -KN O X CO.
1551 FILLMORE AVE.

B U F F A L O  11, N. Y.
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C O R R O S I O N  R E S I S T I N G

TUBING

C O P P E R  A L L O Y S

CUPRO NICKEL

IN C O N E L

M O N E L

N IC K E L

STA IN LESS  STEEL

CARBON AND 

ALLOY STEELS

OTHER W ELDABLE  

ALLOYS

KajSjSfcj
AVAILABLE  

FROM 3" I. P. S. or 3 i/2" 0. D. 

ON UP WITH WALL 

T H IC KN ESS  A S  REQUIRED

m  H  H I  I S l

A D V A N T A G E S  . .. You buy just as much effective cor
rosion resistance in a light wall tubing of corrosion-resisting 
material as you do in a heavy wall. Why pay for the extra 
metal when you don’t need it for low pressures?

STAINLESS STEELS . . . A IS I  Types: 302B, 304, 
308, 309, 310, 316, 317, 321, 330, 347, and  S pecial 
C hrom ium  Nickel Steels.

A L LO Y M E TAL S  . . . C upro Nickel (70-30) M onel, 
Nickel, Alloy Steels, Inconel, o ther weldable material.

S I Z E S  . . . Outside diameters: 4, 4 V2, 5, 5 -9 /1 6 ,

6, 6%, 75/s, 8, 8%, 9 5/s, 10, 103A, 12, 123A, and larger 
O . D . on request.

G A U G E  . . .  16, 14, 12 U . S. S ., 1/8", 5/32", 3/16" 
and 1/4".

L E N G T H  . . . S ta n d a rd  le n g th  is 10 fee t o n  wall 
thicknesses under 3/16"; 12 feet is standard for 3/16" 
and heavier.

TYPE WELD . . . Subm erged arc welding assures full 
penetration and is finished in conform ity with the best 
practices to provide maximum corrosion resistance. All ex
cess weld metal is removed from the interior o f the  tube.

Ask for the  bulletin  on W eldco T u b in g , Fittings, and Fabricated 
P iping. C ontains specifications, w orking pressures for different 
metals and o th er useful data. M ailed prom ptly .

THE YOUNGSTOWN WELDING 6- ENGINEERING CO.
3701 O AK W O O D  AVE. . Y O U N G ST O W N ,  O H IO

U I E L D C O S fie c ia C i& te  ¿a ß & i Ti eái t í cutce
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FLINTKOTE PRODUCT

Aqueous Dispersions 

Synthetic Latex Com pounds • Protective,

¡PI ■
Coatings*W aterproo fing and Dam pproofing  

M ateria ls * Paper Sizing and  Laminants

Rug Backings, Binders and Cements •
.. ..

. Industrial A spha lt Em ulsions and

Common Denominator for Industry

Protection . . .  whether for structures or equipment, 
products or personnel. . .  is a problem common to 
all industry.

W e, at Flintkote, manufacture protection.
Flintkote Hydralt* Protective Coatings (which  

outlast any other form of bituminous coating exposed 
to weather) guard against moisture and corrosion.

Flintkote Insulation Coatings give needed
resistance to acid vapor and abrasion. Flintkote
Flooring Emulsions are the key to long-wearing,
heavy-duty mastic floors. Flintkote Tire Cord
Solutioning imparts additional wear and heat
resistance to motor vehicle tires.

v . ■.
Flintdekf plastic anti-slip coating for floors and ^ j f  

steps reduces hazards. Flintkote adhesives, sealants, 
saturants and coatings are many and varied for 
specialized processing and protection. Syntex* 
aqueous dispersions of rubbers, resins and synthetic 
latices add versatility to elastomers as w ell as 
freedom from fire hazards.

W rite us about your processing or protection 
problems. Let us put our extensive research, 
development and production facilities to work for you.
*Rcg. U.S.Pat.Off. | Trade-mark

■ . • . :: > O ' ¡S

THE FLINTKOTE COMPANY-INDUSTRIAL PRODUCTS DIVISION

A tlan ta  * Boston • Chicago Heights * Detro it * Houston

IN DUSTR IAL
P R O D U C T S

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.

lo s  A ng e les • N e w  O rle a n s  • W ash ington • Toronto ♦ M ontreal

muMMmKfmm

rJ
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BACKED B Y  A  QUARTER CENTURY OF EXPERIENCE

%  If you  n eed  soft w ater . . .  clear w ater . . .  pure w a t e r . . .  or purifi
cation of other liquids . . .  this announcem ent is important to YOU.

LIQUID C O N D ITIO N IN G  CORPO- ratus . . . material . . . for any require-
RATION is a new organization, oper- ment of liquid conditioning,
ated by pioneering experts in liquid , ,•
conditionine with more than a quarter •  Therefore, LIQUON recommendations

are authoritative and impartial. Each 
LIQUON installation is custom-tail
ored for best results with your precise 
conditions. And each carries our over
all guarantee of performance.

These are the reasons why this an
nouncement is of significance to you 
. . . why you should consult LIQUID 
C O N D ITIO N IN G  CORPORATION 
on your problems concerning water 
and other liquids.

e r
Write us today. Your inquiry w ill 
not involve the slightest obligation  
to you, and m ay result in  important 
benefits and sav in gs in your plant.

LIQUID CONDITIONING CORPORATION
423 W est 126th S tree t, New York 27, N. Y.

Lc-ioo
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century of experience in this field.

•  The newness of the LIQUON organi
zation means freedom from hide-bound 
procedure in the approach to and 
handling of your liquid-conditioning 
problems.

•  The long experience of LIQUON en
gineers and chemists means full assur
ance that your problems will be cor
rectly solved. Many modern methods 
which are now accepted as standard 
in the art were pioneered by members 
of this organization.

•  LIQUON services are COMPLETE. 
They include every process . . . appa-

LIQUID CONDITIONING

FOR W A T ER  

C O N D IT IO N IN G

Removal of

H ardness, Turbidity, Color, 
O dor, Taste, Iron, Silica, Oil, 
Total D isso lved  Salts, O x y 

gen, Other G ases

FOR O THER L IQ U ID S

Rem oval o f

U ndesired  Im purities from  
Syrups, Juices a n d  Chem i

cal Solutions

Products

Chem ical Products a n d  M e 

c h a n ic a l  E q u ip m e n t  fo r 

W a te r  C o n d it io n in g  fo r 

Household, Industrial an d  

M u n ic ip a l Use; a lso  for C on 

d it ion ing  of Other Liquids;

Cation  an d  A n io n  
Exchangers

Zeolite W ater Softeners 

Ion  Exchange  Equipment 

D em ine ra liz ing Equipment 

Filtration Equipm ent 

D iatom ite Filters 

Chem ical Feeds 

S ludge  B lanket Units 

Cold  Lim e-Soda Softeners 

Hot Process Softeners 

Continuous B low off System s 

D eaerating  Heaters 

Vacuum  Deoerators

Recovery of

V a lu a b le  Substances from 
Solution  or Suspension

A N E W  N A M E  IN
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THE K E N N E D Y  VALVE MFG. CO.
Elmira, N ew  York

KV-112

KENNEDY wnivcA-frifoe ¿¿CUnyt-fane
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I Sventy ¿e&tcvie you want t*t a
BRONZE GLOBE VALVE
with renewable

.*L

com position disc

H e r e  is a renewable composition disc bronze globe valve with  
special features that make it an outstanding value . . .  for its features 
give you extra conveniences, extra service, and extra maintenance 
savings at no extra cost.

For example, look at the disc . . .  the heart of the valve. T he disc 
holder is accurately guided in the body by four guide prongs which 
prevent tipping or binding, and its stem  head recess has a milled  
bearing surface which permits it to sw ivel freely. W hen the stem  is 
turned to w ide open position, this slip-on disc holder becom es locked  
in place so it cannot fall off when the valve is taken apart, but a half
turn of the stem  releases it for removal.

Then, too, notice the unusual height of the seat, which gives longer 
use of the disc before renewal. T hese are but a few  of the extra values 
of this 150-lb. valve which is fully described in the 240-page K ennedy  
Catalog. W rite for your copy today.

Buy From Our Distributor
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PISTON RINGS COUPLINGS

GAS HOLDERS

KOPPERS IN SECTICIDES

ROAD MATERIALS

PRO PELLERS
BITUMINOUS PAINTS

TREATED BRIDGE TIM BER

W ATERPROOFING

CHEM ICALS
CO K E OVENS

COATED
PRODUCTS

TREATED CROSS T IES

ROOFING

Why our new trade-mark 
is important to you

Every day, you place your health, your safety, your children, 
even your life at the mercy of manufacturers whose products 
you trust.

Often you do it  because of some small mark which doesn’t 
actually say anything in words, but w hich says volumes in 
the meanings you read into it.

That’s w hat trade-marks mean to the American people. In 
effect, the trade-mark says,’‘Here is a manufacturer w ho is so 
sure of this product that he puts his name on i t .”

That’s w hy our new Koppers trade-mark is important to  
you.

There are dozens of Koppers products; there w ill be dozens 
more as opportunities expand in the rapidly growing chemical 
field.

Often you w ill not be able to see the Koppers label on those 
products—you can't see it, for example, on road paving 
material or on a bottle of medicine—but the roadbuilder sees 
it and the medicine maker sees it, and their confidence in it 
is your safeguard.

Koppers also is w ell known as a dependable source for many 
other products and services which we furnish directly, such 
as the design and construction of coke ovens, roofing material, 
piston rings, couplings, propellers for your private plane, coke 
for your furnace, m oth balls for your clothes, paints, pressure- 
treated wood and scores of others.—Koppers Company, Inc., 
Koppers Building, Pittsburgh 19, Pa.

K O P P ER S — THE INDUSTRY THAT SERVES ALL INDUSTRY
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[ESTABLISHED 18851
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ALTITUDE S IMULATION  —  RELATIVE HUMIDITY
31 standard and specification-built Bowser production and  
testing m achines are currently a v a ilab le . Bowser builds hiqh- 
accuracy equipm ent for industrial, chem ical and  b io logica l 
processing. N ew , descriptive folders on com plete line a v a il
ab le  on request.

T E S T I N G  U N I T S

AV A ILA B LE
BOWSE R - K O L D -  HOLD 
INDUSTRIAL  
CH ILL IN G  UNITS
(5  o r  11  Cu. Ft. C a p a c it y )  f o r

SH R IN K -F IT T IN G  

T O O L  H A R D E N IN G  

S T A B IL IZ IN G  M ET A LS

Bowser builds a  complete line of laboratory and pro
duction testing units with heat, cold, vacuum  and 
humidity factors for m any industrial and research 
uses . . .

V T O O L ,  G A U GE & DIE S H O P S

V  HEAT TREATING PLANTS

V  PRODUCTION LINE ASSEM BLY

V  RES EA R C H  & TESTING LA B O R A T O R IES

FOR COLD TREATING TEMPERATURES 
AS LOW AS 150° BELOW ZERO

Bowser-Kold-Hold Chilling Units are 
built with precision and care to a s 
sure long serviceability  and econ
om y of operation, with constant 
operation at — 150° F.

Standard, m obile, plug-in units are 
read y  for delivery to increase your 
output, low er your p iece costs and  
im prove product quality. Put Bowser 
econom y to work in your plant.

WR I T E  F O R  C O M P L E T E  I N F O R M A T I O N  T O D A Y
Specifications a n d  descrip tions of a ll  un its  a n d  req u ests  for 
sp ec ia l inform ation  or en g in eerin g  a ss is tan c e  receive im m edia te  
atten tion . S a les  a n d  serv ice  b ra n c h e s  a re  loca ted  in  m ajor 
in d u s tria l cen ters.

-i i11 iBB • _
.

BOW SER, INC. • REFRIGERATION DIVISION • TERRYVILLE, CON N.

• *.v, )'jl
MODELS

■

FOR
LABORATORY

AND : ,
INDUSTRIAL

USE

C A N A D A ,  S .  F.  B O W S E R ,  L T D .  • 1 8 3  G E O R G E  S T .  • T O R O N T O ,  O N T A R I O
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S IZ E S :  3 / 4 "  TO 12 ", IN C L U S IV E

A ll dimensions conform to the 
Am erican Standard  for Steel Butt- 
W e ld ing  Fittings A S A  B I 6.9. Unless 
order specifies otherwise, these 
" A S A  E lbow s" will be furnished.

SHORT RADIUS 
LONG TANGENT

IT =  ViD

S IZ E S :  1 4 "  TO  2 4 ",  IN C L U S IV E

These O D  sizes are short radius but 
have the exclusive M idw est long 
tangents that save pipe and  make 
it possible to line up the fitting and 
pipe more quickly and  accurately.

S IZ E S :  2 "  TO 2 0 ",  IN C L U S IV E

Sam e radius a s " A S A  E lbow s" but 
with long integral tangent on each 
end— an exclusive M idwest feature 
that saves time and  pipe, and  
som etim es e lim in a te s  an  e x tra  
weld.

LONG RADIUS 
REDUCING

C/E = 1!/2D*

S IZ E S :  2 "  TO  1 2 "* ,  IN C L U S IV E

O n ly  M idwest makes the reducing 
welding elbow  which takes the 
place of a  straight elbow  and  a  
reducer. It eliminates one weld 
cuts installation cost, and  reduces 
pressure drop.

SYMBOLS: C /E  =  Center-to-End Dimension  
D = N o r m a l  Pipe Size 
R =  Radius
T == Length of Tangent 

*D  =  Dimension is Larger Pipe Size

S IZ E S :  1 "  TO  12 ", IN C L U S IV E

W here space limitations prevent 
the use of " A S A  Elbow s" or M id 
west "L on g  Tangen t" Elbows shown 
at left, these short turn elbows with
out tangents are recommended.

CHEMICAL ENGINEERING • S E P T E M B E R  1946

FFERS A COMPLETE
SELECTION

OF 90* WELDING ELBOWS

LONG RADIUS 
AMERICAN STANDARD

LONG RADIUS 
LONG TANGENT SHORT RADIUS
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SPEN CER  
( N H  3)

for 
Chemicals 
Fertilizers 

Sulphuric Acid 
R ubber Goods 

Refrigerants 
Rayon 

Explosives

_  and in —

Petroleum Refining 
Chemical Processes 
Metal Heat Treating

W o r k s :  P it t sb u rg ,  K a n s a s

Iroduction far exceeding the designed 
plant capacity, has made more Industrial 
Anhydrous Ammonia available for direct 
shipment to users from Spencer’s Mid- 
continent location at Pittsburg, Kansas.

Many types o f  industries are now  re
ceiving tank car shipments o f  this 99-5% 
pure ammonia direct from the Spencer 
Chemical Company.

On-time delivery o f  your supply can be 
expedited by placing your order now.



■[ SEVENTY-FIFTH f f j  ANNIVERSARYj ^
T h e  C am eron ShaftSeal can be used

ANNIVERSARY |------- , on  all sizes of I-R  C hem ical Pum ps.

COMPRESSORS*AIR TOOLS*ROCK DRILLS 
TURBO BLOWERS • CONDENSERS 

CENTRIFUGAL PUMPS * OIL AND GAS ENGINES I n g e i s o l l - R a n d
11 B R O A D W A Y ,  N E W  Y O R K  4, N. Y. 10-8?0
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D o u M i . D o u W a  .

T o il « id  TiettW i
A n iron cauldron sufficed to  handle the m ost d ev 
ilish  brew s kn ow n  to  w itchcraft back in  the days 
o f  M acbeth.

Times and Brews Have Changed
Iron pu m p s cannot be used to handle a ll o f  tod ay’s 
chem icals. M any o f  these require pu m p s b u ilt o f  
n ew  m aterials that resist corrosive action.

T h at is w hy w e  d ev e lo p ed  "IR C A M E T ”--  the  
n ew  n ickel-chrom ium  a llo y  n o w  used ex clu sively  
in  m any I-R Chem ical Pum ps.

The Leakollector Is New
A nd rem em ber—all I-R Chem ical P um ps use the  
patented  L E A K O L L E C T O R -a  g lan d  w hich  co l
lects and leads aw ay all leakage from  the stuffing- 
b o x —no leakage can reach pum p bearings.

Let the nearest I-R engineer help yon with your 
pumping problems.

Sm aller s izes for capacities up 

to 1300-gpm and heads up 

to 2 3 0  ft. and temperatures 

up to 275°F are available 

in IRCAMET, Bronze or Iron.

Large sizes for 

capacities up to 3000-gpm , 

heads up to 160 ft. and 

temperatures up to 800°F 

are available In IRCAMET, 

Sta in less Steel, Bronze 

or Carbon Steel.



COMMERCIAL S OLVENTS
C orfiom tion

^  17 East 42nd S lrcc t, New York 17, N .Y .

< 3 S ^
SYNTHETIC PROCESSES

A L C O H O L S

A L D E H Y D E S

A M I N E S

E S T E R S

K E T O N E S

N I T R O P A R A F F I N S

P E N I C I L L I N

R I B O F L A V I N

SERVICE

This equation can produce a profitable reaction 

in your processes or products.

It is a sound equation based on CSC research

and specialized experience in producing

chemicals, some of which, and their uses, are listed here.

If you are a user of these chemicals 

or are a manufacturer of these products, 

the CSC organization will welcome the chance 

to place its experience at your sendee.

A  call or letter will bring a representative 

from one of our

strategically located sales offices.

FOR INDUSTRIAL

FERMENTATION PROCESSES

W A X E S  & P O L I S H E S



HOW C L C ,£■ PUTS AN ADDED 
MEASURE OF SAFETY INTO 
STEEL AND ALLOY TANKS

H ere is the m anufacturing  technique th a t elim-

L inates w eld ing  flaws ! Subm erged Arc W elding 

p ictu red  above, is the culm ination of m ore than  

30 years of w eld ing  experience. T his m ethod 

produces a w eld of consistent streng th  and 

ductility  g reater than  th a t of the paren t m etal !

As show n in  the d iagram , inner and outer pene

tra tions are effectively overlapped  to elim inate 

weld m etal defects.

Finally, an added measure of safety is positively 

assured th ro u g h  the m ost exacting rad io g rap h  

i n t e r p r e t a t i o n  s t a n d a r d  w e l l  a b o v e  t h a t  

requ ired  by existing regulations.

Every step in  the m anufacturing  procedure is 

carefully p lanned to  p rov ide  tanks w ith  an extra  

m easure of safety. For greater safety in  tank  

cars, processing equipm ent, and storage vessels 

specify QXTH

Q,C,f,
STEEL AND ALLOY TANKS

A M E R I C A N  C A R  A N D  F O U N D R Y  C O M P A N Y

New York • Chicago • S I. Louis • Cleveland • Philadelphia • Washington • Fillsburgh • 5nn Francisco
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■;BIG, HUSKY GLANDS <-

iiirniïïfrnniMiiiniiniiinMnrmimhDiniiiiiiii uiiiimuiii iiiiiiiui |  D E E P  S f U F F IN <3 1 0 X 11 fo r  M s s lm u in  : \

L O C K  w A i H I R I  AM D
1  - s e im g  Ë f fs ç f— A m p iâ  : p s c k ln g  rings- g  
B  k ee p  i lu ld  f m m  c e n fa ç f w ith  b e a r in g s  J  
B  |  a n d  g e a r s . ■

f e l l B . '.fe a rs . te W re ly ' \  I  ........\ ..... §
- -ag a in st f h ^ y e r .  i \  1  I f

IXTRA HEAVY jfHAFK
;• 'O# h igh  . ÉÎÏFbiSfl : |

with ground finish*

D O U B L E  H i l l C A i  

T I M I N G  <31A ft S
: iwf snd llrffeHed .with 
; fool -room aêcuraçyv 
jt ke ye d - e n d  k ic k e d  le  
| straff* ?nsiiifcm proper
. J? a  f e  ? - s  | e s f s  a  ? t  ==*

henimif pow er, 
-impathly*"

R O ili#  B U S H IN « 
OF N I I D t E  TYPE
m oin te ln  p r'oe liie!Î':-i 
rooçjîfig* H ave-g reate r 
l o a d  c s r f v i n g c c p e c l t y ^  1

DOUBLE HELICAL PUMPING ROTORS provide
p u l i c l i t »  u n in t e r r u p te d  d it c h a r g e .  N o t  in  - o n t o c l ,

*h*y lasf longer, Deep-toothed, t.nid: in didfnei*rr

G E A R E X  ROTA PUMPS
Qwe you Ut&ie.PLUS VALUES

MADE IN EXTERNAL 
AND INTERNAL BEARING TYPES

P U M P  : Oils, varnishes, solvents, molasses, chemical, 
solutions 9
.CAPAC IT IES: 1 to 550 g.p.m,,

-o

D ISC H A R G E : 250 p.s.i. for medium or high viscosities. 
50  p.s.i. for water o

For higher pressures and capacities use

S IE R -B A T H  SC R E W  P U M P S

SIER-BATH GEAR COMPANY, INC,

SI E R - B A T H  G earex R o ta ry  P um ps last 
longer and run qu ieter because th ey  are 

m ade to  th e  sam e high accuracy s tan d a rd s  as 
S ier-B ath  Precision G ears. T heir low p itch  line 
speed results in m ore efficient operation. T heir 
special design preven ts trapp ing . S ier-B ath  
G earex P um ps are  available in horizontal and  
vertical models, in steel or special alloys, and 
w ith  jack e ted  bodies for high tem p era tu re  a p 
plications or w here h ea t m ust be applied. W rite, 
for detailed  inform ation.

FOUNDED 1905 M EM B ER  O F A . G . M . A , ,

o °

. 9 2 S S . :M;;U 6 s 9 » * 0 1 t £ ¥X « " H a.K; Y Sti.iEH, REW . JEiSET
Se e  ou r Booth No. 568 a t  tho Pow er Sh o w  in G ra n d  C e n t ra l Pa lace , n e w  lo rn ,  in u e ce m oe r
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BRISTOL MOI 
293 TEMPERA] 

CONTROLLER
BRISTOL  
SYNCHRO  
DIAPHRAGM  
CONTROL ^  
VALVE

C0NNECT1N<
TUBING

STEAM 
SUPPLY

Where Variables Must Be Controlled
B risto l’s n ew  M odel'93 A ir-operated Controllers 

are designed for those cases w here you  w ant 

variables put under accurate control, but chart 

records are either not needed or o th erw ise pro

vided for.
T em peratures from -125°F. to 1000°F. and pres

sures from  full vacuum  to 4000 psi can be put 

under accurate and continuously uniform  au to

m atic control w ith  accurate readings con tinu ously  

indicated.
M odel 93 is a sm all com pact, sim p le instrum ent 

having a precision m easuring elem ent and B ristol's  

F ree-V ane Control—the frictionless sy stem  w hich  

is  the m ost accurate of all air-operated  designs. 
Y ou get an ab so lu te ly  true visual indication of 

resu lts.

TEMPERATURE- 
SENSITIVE BULB'

BRISTOL MODEL 293
TEMPERATURE
CONTROLLER
FOR CONTROLLING
THE TEMPERATURE OF
A LIQUID IN A  TANK

A U T O M A T I C  C O N T R O L L I N G

60 .  S E P T E M B E R  1946  • CHEMICAL ENGINEERING



... But Not Necessarily Recorded
T Y P IC A L  A P P L IC A T IO N S  

F O R

M O D E L  9 3  C O N T R O L L E R S

Stripper Colum ns 

Dryers

Liquid Level in Tanks

C leaning Tank Temperature

Oven Temperatures
Back Pressure

Plating Tank Temperatures

Degreasing

Soft Metal Melting
Cooling

Dehydration
Baking

Hot W ater Supp ly  

A ir  Cond ition ing 
Sterilizing

-V v'-V '

B u l le t in  N o . A 1 1 5 , g iv e s  c o m p le te  

d e t a i l s .  W r i t e  fo r  a  f r e e  c o p y  to 

1 09  B r is to l  R o a d , W a t e r b u r y  9 1 ,0 0 0 0 ,

W aterbury 9 1 , C onnecticut
T h e  Bristol Co. of Canada, Ltd. 

T oronto, Ontario
B risto l’s Instrum en t Co., Ltd. 
London, N .W  10, England

BRISTOL

A N D  R E C O R D I N G  I N S T R U M E N T  S
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G-E DIRECT CONNECTED LOW-SPEED SYNCHRONOUS MOTORS, rated  80 to 450 
rpm , a re  m ounted on the com pressor shaft to m ake a com pact, econom ical 
drive. T hese m otors are particu larly  adap tab le  to low  speed reciprocating  
com pressors w here i t  is desirable to  prov ide a flywheel effect to  sm ooth 
ou t periodic  com pressor pulsations.

G-E CLOSE-COUPLED, HIGH-SPEED SYNCHRONOUS MOTORS, rated 514 to  
1800 rpm , may be "bu ilt-in ” as p a rt o f the com pressor. N o  special 
m ounting  p latfo rm s are needed. T he d rive  m oto r can be a ligned perfectly  
w ith  the com pressor shaft when bo lted  to  the un it housing. O nly a 

m inim um  o f m aintenance is needed.

G-E BELT-CONNECTED TRI-CLAD MOTORS fo r low -pressure com pressors, bo th  
sta tionary  and portab le, are  capable o f long service under adverse 
operating  conditions. T h e ir  unique construction  features give them  trip le  
p ro tec tion  — against physical breakdow n, electrical dam age, and op eratin g  
w ear and tear. A vailable in  e ith e r d rip p ro o f (o p en ) o r  to tally-enclosed, 
fan-cooled types.

• S E P T E M B E R  1946  • CHEMICAL ENGINEERING

B I G G E S T  H I G H - P R E S S U R E  C O M P R E S S O R

G-E synchronous motor develops smooth, full-rated torque 

to drive 15,000 lb ammonia-producing compressor

in  one or me ¡»yncneuc ammonia plants o t Hercules Powder 
Company, you will find the biggest, high-pressure compressor 
ever made. Every minute, the unit takes a boxcarful of nitro
gen and hydrogen in and passes it through seven stages o f  com
pression. The gas is discharged at 15,000 lbs per sq. in.— greater 
than the pressure o f ocean water at its deepest level.

As with any continuous chemical process, this compressor is 
called on to give long, trouble-free service. Frequent outages 
for repairs would create heavy material and labor losses. Thus, 
only a drive motor with unusual strength and stamina could be 
used. A G-E synchronous motor met these stiff requirements for 
two very good reasons.

First, the motor was correctly engineered to dovetail 
with the specific characteristics of the compressor. By 
providing the proper amount of flywheel effect, any 
pulsations in the reciprocating compressor which might 
affect the motor are smoothed out.

Second, G-E synchronous motors are highly efficient.
They make possible additional worthwhile power sav
ings through power factor improvements. Direct- 
connected to the driven machines, they save valuable 
plant space in addition to eliminating gear expense 
and maintenance.

For over 50 years, G.E. has been supplying synchronous motor 
drives for compressors rated from 15 lbs to 15,000 lbs. Important 
to the’ compressor user is the close cooperation that exists between 
compressor manufacturers and G.E., resulting in complete co
ordination, engineering-wise, between compressor and drive. One 
Sure way to assure yourself of smooth performance and operating 
continuity from your next compressor is to specify a G.E. syn
chronous motor drive. Apparatus Department, General Electric 
Company, Schenectady 5, N .Y .

G EN ER A Ł H  ELEC TR IC

G - * »

STATORS are  m ade of w elded steel p late  for continuous, 
trouble-free service. C lam ping the sta to r core w ith bolts 
elim inates any stra in  on  the side plates. Ind iv idual coil 
insulation  is strong, able to resist hard  usage. Special 
guards pro tect coils from  m echanical abuse.

ROTORS on G-E synchronous m otors a re  m ade of cast 
iron  or steel p late  for adequate strength  under the stress 
o f com pressor torque pulsations. S tarting  w indings are 
perm anently  brazed w ith silver alloys fo r stam ina under 
all kinds of sta rting  loads. T hough firmly anchored to 
the ro to r, field poles and w indings a re  easily rem oved 
(o r servicing and m aintenance.

CHEMICAL ENGINEERING • S E P TE M B E R  1946 •
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’S w a r  w inning products... 

av iation  gaso line , toluol,solvents, and  

butad iene, fo r e x a m p le ...a re  o f them

selves a  tribute to the enterprise o f 

A m e rica 's  a le rt refinery industries.

Precision o f  contro l. . .which includes 

e x a c t  m easu rem en t o f  q u a n t ity  a n d  

f lo w ... is  ind isp ensab le  throughout the 

operations.

T rac ing the processes, you  find meters 

ind icated  a t even the v e ry  beg inn in g  o f 

the flow  sheet...tim e-tested  instruments 

such a s  the m e t r i c - a m e r i c a n  orifice 

meters here pictured.

You  m eet them in the refinery, w here  

is p rod uced  the a lk y la te  b a se  stock 
a h iah p e r cent o f

the finished 100 -octane  g a so l in e . . .o r  

w here  the cata lytic  crack ing  p rocesses 

a re  m aking  the av ia tion  ga so line  and  

y ie ld in g  b y -p roduc ts  such as toluene fo r 

T.N.T. m anufacture.
You  see  t h e m 'a g a in  on  the job of 

m easuring h igh  p ressure g as...in  natural 

g a s  cycling plants, w here  b y -p rod uc t 

butad iene  an d  butenes a re  ob ta in e d  as 

ingred ients fo r Buna S  and  Butyl rubbers.

In short...sustained h igh  accuracy  is 

a b a sic  requirem ent fo r meters in p e tro 

chem ical operations. R u g ge d n e ss  and  

e a sy  m aintenance likew ise a re  essential 

qualities. M E T R IC -A M E R IC A N  meters, f low 

meters, a n d  rem ote control equipm ent 

a re  s tron g  in the se  inhe rent virtues.

64
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M E T R IC -A M E R IC A N  orifice meter*-— 

w ith cotofytic cracker in  background.

M E A S U R E M E N T  A N D  C O N T R O L  O F  G A S E S ,  O I L ,  S T E A M ,  A I R ,  L I Q U I D S

M M
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WHERE TO US! TOP-ENTERING MIXERS
your c lo sed  tank m ix in g  p rob lem  in vo lves pres- 

ure, vacuum  o r  a irtight co n d itio n s, a "Lightnin”  (P rop -  
T yp e) o r  "Mixco” (T u rb ine T yp e) T S p-E n tering  

specifically  to  the job  w ill offer the m ost 

eco n o m ica l answ er.
T h e  efficiency o f  the in sta lla tion , h ow ever, w ill  d ep en d  

g iv in g  full con sid era tion  to such factors as tank size, 
■iscosity o f  m aterials, resu lts required , etc. M ix in g  Equip-

m ent E n gin eers are eq u ipp ed  to h e lp  you in  the d eta iled  
p la n n in g  o f  your in sta lla tion .

'■‘Lightnin’’ & “M ixco” T op -E n terin g  A gitators are avail
ab le in  Vi to 50  H .P . for ag ita tin g  liq u id s up to 2 0 ,0 0 0  
cen tip o ises  at m ix in g  tem peratures. A  w id e  variety o f  tur
b in e type im p ellers g iv e  m axim um  efficiency o n  various  
m aterials under sp ecific  c o n d itio n s  and requirem ents.

T i/a tcA  ‘T fle c& cto cca l "D e tcU ù t. . .

STUFFING BOX CONSTRUCTION
itandard stuffing b ox  construc- 
ion  in clu d es p ack in g  se lected  
or your op era tin g  co n d itio n s  
m ilt to operate under 150  lb s. 
>ressure or 29" o f  vacuum. 
H ig h er  pressures on  request). 
The stuffing b ox  is an in tegral 
»art o f  the flange. (Can be fur- 
lished  for separate m oun-

in g ). D im en sio n a l to lerances  
are altered to su it various 
t e m p e r a t u r e  c o n d i t i o n s .  
F langed  base furnished  w ith  
standard I.P .S . or sp ec ia l d ril
l in g  as required . A ll m odifica
tion s available in c lu d in g  w ater  
co o led  stuffing b ox, h ig h  p res
sure b ox, grease  trap, etc.

YPE  “ A ” . Forged  steel 
an ge  with w elded stuf- 
ng b ox  hub o f corrosion 
ssistant alloy. Sam e alloy 

used in facing sheet 
relded to hub.

T Y P E  “ B” . F l a n g e  is  
fo rged  steel but stuffing 
box hub m ay be any  cor
rosion resistant alloy. Rec
ommended where welding 
o f materials is undesirable.

TYPE  “ C M. Entire flange 
and  hub are  cast o f m a
terial specified where com
posite construction is not 
acceptable.

1— P ressu re  O ile r
2— T r ip o d  F lan ge
J— P a c k in g  G U n d  Stud 

N u t
4 — L antern R in g  Extract« 

in g  B o lt 
-P ro p e lle r  Shaft

6— T r ip o d  S cre w  N u t 
— T r ip o d  S e re »

a — T r ip o d  
9— P a c k in g  G la n d

10 -> P a ck in g  G la n d  Stud
1 1 — P a c k in g  (U p p e r)
1 2— L antern R in g
1 3 — P a c k in g  (L o w e r)

TURBINES AND PROPELLERS

traight blade Radial Flow Turbine. 
■ implified shape for general agitation. 
| iperates in speed range 5 5  RPM to 
11 55 RPM, according to size.

^ I I O H T W N

Showing blade type and method of at
tachment. Number of blades is variable. 
Blades may be cast or fabricated.

Three blade marine type propeller 
erates 4 2 0  RPM  and higher.)

(op-



Sim ple side branch p ipe  ad ap to r provides sup
port and closure combined for A gitator used 
under "n o -h ead  room " conditions. Im agine the 
difficulty of design ing supports if the mixer had  
been furnished with drive, separa te  from the 
stuffing box.

GEAR REDUCER ADAPTER
M ost gear reducer m anufacturers recom 
m end that the m ixer shaft be con n ected  to 
the reducer by m eans o f  a flexib le cou p lin g .
T h is rem oves the thrust and vibration  loads  
from  the reducer, in crea sin g  its life  and re
d u c in g  m aintenance. B earing  support for  
both radial and thrust load s is, therefore, 
required for the m ixer shaft.

Nozzle mounting propeller-type agitator mount
ed in off-center position. N eed s no baffles—  
permits freedom  of head design. Sanitary 
construction— used in Blood Plasma production. 
Simplified installation— no external supports.

Turbine-Agitator. R ight-angle drive, complete 
and  self-suppported on tank nozzle. Prominent 
process vessel builder appreciates integral 
construction with stuffing b ox  a lre ad y  aligned 
and unit re a d y  to install. Note: designer has 
been ab le  to locate all other fittings without 
interference with usual structural steel supports.

The Basis of our Recommendations
Tw enty-five years o f  exp erien ce have re
sulted in  an organ ization , research facilities  
and sk ill w h ich  qualify M ix in g  Equipm ent 
C om pany as a lea d in g  authority in  the 
w h o le  broad field o f  agitation.

M ix in g  Equipm ent C om pany offers its 
services in  the so lu tio n  o f  any p rob lem  in vo lv in g  con 
trolled  recirculation  o f  liq u id s to produce physical and 
chem ical ch an ges, as in cluded  in the accom panying  
table:

c
T

,ME ar>d m o n e ytt

Z IX(= ° ”  and “L i g h t n i n " A ■
only  com p lete Hne o f  seJ,  A ^ o r s  offer 

eq uipm enr ¿ Sef*P P °rtia g DOZzIe. 
« « ,  t o  „  ‘J  <0 N o

attach -” * k c - a „ r  p ip e
fem ovab ie fo r  use ^  m inu , es ^

- e m W o t b r o u g h s m a ) i o ^ „ e s t e i g n ^to

MIXING EQUIPMENT CO. OFFERS
Com plete coverage o f  industrial areas w ith  service for

en gin eers or equipm entboth individual users and  
manufacturer.

A ssum ption  o f  resp on sib ility  for se lection  o f  m ixer  
size, types, p erform an ce characteristics w ith in  lim its  
o f  ex istin g  tech n o logy .

B lending
M iscible
L iquids

M ixing
Im m iscib le

L iquids

C o s ta l
Size

C ontro l

Gas 
A b sorp tion  

and  D ispersion

Suspension
o f

Solids

H eat 
T ra n sfe r  |

S im p le  M ix 
ing  o f  so lu 
b le  liq u id s  
as in  red u c 
ing  co n cen 
tración

W a s h in g  o f  
L iquids 

E xtraction 
C on tacting  

! Caustic T reat-

Em ufsions

P recip ita tio n  
i E v a p o r a t io n  

Systems

i H y d ro g e n a -  
tion  

: A eration 
! G asS cru b b in g  j 

C h lo rin a tio n  : 
G as W ash ing  ;

S lurries 
S lak ing  Lime 

1 S uspension  of:
I filter a id . 

activated 
c a rb o n , i 
Fullers 
Earth .
C rystals , 
w h ile  d is
solving

m ...........
; E vaporators 
! R e a c to r Ves- • 
i sels 

H eating  
1 C oo ling

^ e A i i i f i i i i - k i .  V a '  . . . .M I X I N G  E Q U I P M E N T  C O . , I N C .
1 0 2 8  G a r so n  A v e .,  R o c h e ste r  9 ,  N . Y.

Please send me the lite ra tu re  checked 
□  B-66  and B-76 Side E ntering  M ixers
D O pen Tanks8 0  Perm anentIy M ounted  M ixers fo r P ressu re  V essels and
□  B-75—P ortab le  M ixers {Electric a n d  A ir  D riven )
□  B-77—Laboratory  M ixers
□  M i-11—O pera ting  Data Sheet

N am e     ___ _ _
T itle________________________
C om pany.
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1 0 0 0  W E S T  O R M S B Y  S T R E E T  
L o u i s v i l l e  1 0 , K e n t u c k y

B R A N C H  O F F I C E S :  N e w  Y o rk  • C h i c a g o  

C l e v e l a n d  • P h i l a d e l p h i a  • D a l l a s
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PROCESSING?PART OF YOUR

m m m m

9ÊÊÊ
m m m

g g l

R e it e r  M e d e a  C o n fo o n a titM H A M D E N  14, CONNECTICUT

- S P E C I A L I S T S  I N  F I L TE R  C L O T H  F O R  I N D U S T R I A L  F I L T R A T I O N
C H I C A G O  • S A L T  L A K E  C I T Y
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ELECTRIC VIBRATING FEEDERS
A Few Typical Installations

(PATENTED)

M A N U F A C T U R I N G  C O M P A N Y
9 0 9 - 9 9  N o r t h  f o u r t h  S f „  C o l u m b u s  1 6 ,  O h i o  " ”  \ L  / (

W iln w «  ł  •«#■!« I. CIWI |M< 13 M ari** UUmsukst 1! PkfilM psI ¿  ■
l i ™  tofts#« 3 Chkssf« I Vanear 2  Hm»«#« S New Ï * A  î.f - T "  -* '-"«»S» î in w r t r>  m m # «  s n é * ? s « ï  ï i U T i f .  Cte. e 
* * . . u  .£  CI*clMa«> * f i# « » «  «S H M i i i f f i  - t  î  fe -w itaa  t
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Buf M/s is 60w we've a/ways

T h e  p o l i c y  of letting w ell en ou gh  a lon e has  

no p lace  in the B adger concept of process- 

engin eerin g  and construction service.

W hen sim pler d esign , greater flexibility of 

plant, and  higher production efficiency are 

ind icated . B adger en g in eers do not h esi

tate to depart from conventional practices.

• S E P T E M B E R  194 6  • CHEMICAL ENGINEERING
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f a / / /  M e m f"

bach  n ew  problem  is approached with the 

conviction that there m ay be a better way.

Evidence of the su ccess of such Badger vision  

and p ioneering can  be found in m any com

plete plants, processing units, or equipm ent 

installations w hich today are performing 

to the com plete satisfaction of our clients.

E. B. B a d g e r & SO NS CO.
E s t a b l i s h e d  1841

BOSTON 14 • N E W  Y O R K  • S A N  F R A N C IS C O  • L O N D O N  

P R O C E S S  E N G I N E E R S  A N D  C O N S T R U C T O R S  F O R  T H E  C H E M I C A L .  P E T R O  - C H E M I C A L  A N D  P E T R O L E U M  I N D U S T R I E S
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TIMKEN CARBON STEEL TUBING G enerally  used fo r  serv ice  a t
tem p era tu res  n o t exceeding 900°F . w here  corrosion  a n d  ox idation  
re s is tance  a re  n o t im p o r tan t.

TIMKEN CARB0N-M 0 STEEL TUBING F o r  tem p era tu res  up  fo
1000°F . the  im proved creep  s tre n g th  allow s fo r  g re a te r  safety th a n  
c a n  be obtained  fro m  carbon  steel.

What is Your TIM KEN DM ST E E L  TUBING Fo r service up to 1150*F . th b  steel
o ffers  o u ts tan d in g  creep  s tre n g th .

Toughest Problem  

in  Tubing?
TIMKEN SIC R 0M 0 2 STEEL TUBING F o r serv ice  np to  120G°F. 
where, b e tte r  scale res istance  is requ ired  th a n  can  be ob tained  w ith  
2%  C r. y-zcIo Mo. steel.

TIMKEN 2 - 1 /4 %  C R -I .0 %  MO STEEL TUBING F o r serv ice  up
to  1150°F . w hore a g re a te r  resistance  to  creep is desired th a n  th a t  
possessed by the  2%  Cr. Mo. steel.

TIMKEN S1CR0MQ 3 STEEL TUBING F o r serv ice up  to  1200®F.
the  excellent ox idation  an d  good corrosion  res istance  of th is  m a te ria l 
ju s tif ie s  its  choice a s  a  su b stitu te  fo r  4-6%  Cr. y z %  Mo. steel.

TIMKEN 2 %  OR 1 /2 %  MO STEEL TUBING F o r serv ice np to
1I50°F . w here  in te rm e d ia te  corrosion  resistance  is desired in com
b ina tion  w ith  good creep  s tre n g th  an d  f a i r  ox idation  resistance .

TIMKEN 4 -6 %  CR-M 0 S T E E L  TUBING F o r serv ice up to  12fH)°F. 
w here corrosion  resistance  is a  p rim ary  requ irem en t. Corrosion 
res istance  som ew hat su p erio r, b u t o x ida tion  re s istan ce  less th a n  
Sicrom o 3.

TIMKEN SICROMO 5 S STEEL TUBING F o r ox idation  resistance
up to  1500°F. Good creep s tre n g th , corrosion  re s is tan ce  and  s truc 
tu ra l  s tab ility  up  to  1300oF .

C h a n c e s  a re , y o u r  a n sw e r  lie s  in  on e  
o f  the T im k e n  H ig h  T e m p e r a t u r e  S te e ls  
lis te d  at the right. O u r  m eta llu rg is ts , tra in ed  
in  h igh  tem p e ra tu r e  a p p lica tio n s , w ill  in v e s 
tig a te  an d  re c o m m e n d  th e a n a ly s is  b e s t  su ited  
to y o u r  p a r ticu la r  r e q u ir e m e n ts .

N o  o th e r  s te e l p ro d u c e r  h as su ch  a b a ck 
gro u n d  o f r e se a rch , k n o w le d g e  an d  e x p e r i
e n c e  o f  h igh  te m p e ra tu r e  a p p lica tio n s . N o  
o th e r  s t e e l  p r o d u c e r  o f f e r s  su ch  a w id e  
c h o ic e  o f  s te e ls  fo r  s p e c if ic  h igh  tem p e ra tu r e  
p ro b lem s. A n d  n o  o th er  ca n  g iv e  su ch  a ssu r 
a n ce  o f u n ifo r m  q u a lity . F o r  th e p ro d u ctio n  
o f  T im k e n  S te e ls  fo r  H ig h  T e m p e r a tu r e  
S e r v ic e  is p e r fo r m e d  w ith in  th is  o n e  organ i
z a t io n  through  e v e r y  step  o f e v e r y  op era tion , 
fro m  m eltin g  th e  s te e l to f in ish in g  th e  tubing.

G e t  ou r re c o m m e n d a tio n s  fo r  so lu t io n  o f  
y o u r  to u g h est p ro b lem s.

W r ite  S te e l an d  T u b e  D iv is io n , T h e  T im k e n  
R o lle r  B e a r in g  C o m p a n y , C a n to n  6, O hio, 
fo r  T e c h n ic a l B u lle t in  N o . 20, “A  G u id e  fo r  
U s e r s  o f  H ig h  T e m p e r a tu r e  S te e ls .”

*  Y E A R S  A H E A D  —  T H R O U G I

S P F.C IA I.IST S in ho t ro lled  and  cold fin ished  Alloy Steel B ars for 
fo rg in g  and m ach in ing  app lications as well as a  com plete ran g e  of S ta in 
less, G raph itic  and  S tan d a rd  Tool Steel analyses. Also A lloy an d  S ta in 
less Seam less S tee l T u b in g  fo r  m echan ical a n d  p re ssu re  tube  app lications.
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TIMKEN SICROMO 7 STEEL TUBING F o r those application* w here
b e tte r corrosion  resistance  is required  th a n  can  be obta ined  w ife  
the  5.0 p e r  cen t Chrom ium  type steels.

TIM KEN SICROMO 9 M STEEL TUBING T his steel possesses th e
m axim um  co rrosion  re s is tan ce  of an y  o f th e  steels below th e  s ta in 
less g roup .

TIM KEN 18-8 STEEL TUBING T his au sten itic , n o n -raa g n e tk  alloy
shows the  best com bination  of creep s tre n g th , oil corrosion resist
ance an d  o x ida tion  re s istan ce  fo r  service up to  1300 'F .

I: : ■

T I M K E NCi..; S viT - = ,

STEEL and  
SEA M LESS TUBES

H E X H R l i M C f  A N D  R E S E A R C H



LABOR DAY* 1946

— Time for wise union leadership

I a b o r  D a y ,  1946, finds one hopeful element in the 
relations between American management and 
labor which was not there on Labor Day, 1945. 

It comes in recent expressions by a number of na
tional leaders of organized labor that increased “real” 
wages depend upon in
creased productivity, i.e. 
in c reased  o u tp u t per 
m an-hour. In creased  
money wages which are 
promptly offset by higher 
p rices  do nobody any 
good.

If these expressions, 
which still remain to he 
substantiated hy practi
cal performance, come to 
be accepted by the rank 
and file of labor in each 
community, Labor Day,
1946, can u sh e r in  a 
period of great and per
haps unprecedented im
provement in the econo
mic wellbeing of wage 
earners —as well as the 
wellbeing of the country 
at large. If, on the con
trary, they remain mere
ly window dressing and 
there is a continuation of 
the post V-J Day process 
of increasing wages and 
then prices, the outcome 
can only be the bursting 
of an inflationary bubble, 
with attendant suffering for workers and the com
munity generally.

Competition requires management to bear down 
heavily on increased labor productivity as a prelude 
to wage increases. Management, however, has rarely 
made a more forthright statement on the importance 
of increasing labor productivity than that contained 
in a recent issue of LABOR’S MONTHLY SURVEY, 
an official publication of the American Federation 
of Labor.

William Green, the Federation president, led off 
with a “message to American workers.” He re
marked, “Our major need is increased volume of 
production.” Observing that “wage increases this 
spring have been paid for by raising prices,” the

survey itself goes on to 
say that “Today Amer
ica’s ability to raise wages 
without increasing prices 
and living costs depends 
on increasing productiv
ity in civilian industries 
. . .  Here is the challenge 
to free  lab o r and free 
enterprise today: Coop
erate to increase produc
tivity and raise living I 
s t a n d a r d s  w i t h o u t  
strikes.”  (Italics sup
plied.)

The importance of in
creasing production was 
also recently stressed by 
Walter Reuther, Presi
dent of the United Auto
mobile Workers, C.I.O., 
who remarked that his 
union “is just as eager as 
management to get the 
(automobile) industry 
into maximum produc- ¡ 
tion.” In taking this gen
eral line he was in accord ’
with the position of Philip ,
M urray , head  of the 
C.I.O., who in  a book, 

“Organized Labor and Production” written with 
Morris L. Cooke, remarks that, “The modem labor 
leader also realizes that to receive a good day’s pay 
a man must do a good day’s work and that increased 
productivity has been the vital factor in the country’s 
industrial supremacy and its relatively high wage 
scale.” (Italics supplied.)

In citing increased productivity as the key to in
creased “real” wages these labor leaders—and man
agement—have the historical record entirely on

SPOT CHECK ON LABOR OUTPUT
In the absence of reliable general statistics 

on w hat has happened to productivity of labor 
since V -J  D ay (because of strikes and recon
version com plications) the M cG raw-H ill P ub
lishing Com pany asked th e executives of a 
cross section of Am erican industry to report 
their own im pressions. The questions asked  
and sum m aries of the replies, w hich varied  
m arkedly from  industry to industry and plant 
to plant, follow.

Question No. 1. How well have workers performed 
since V -J Day as compared to their pre-war effort?

Answer. Worker effort has been below pre-war. 
There are exceptions, particularly among older and 
more experienced workers; and there>are quite a  few 
signs of improvement.

Question No. 2. How much headway have you 
been able to make since V -J Day in improving labor 
productivity by better equipment and organization?

Answer. Some headway is generally being made, 
but it has been greatly retarded by inability to get 
new equipment and, in some cases, by lack of labor 
cooperation in improvements in organization.

Question No. 3. How much improvement in equip
ment and organization is to be anticipated in your 
business over the next year?

Answer. Marked improvement in productivity (in 
a few cases as much as 20 per cent) can generally 
be made if there is sustained production and full 
cooperation between labor and management.



their side. In the 40 years prior to the outbreak of 
World War II output per man-hour for the country 
as a whole was approximately doubled. Over the 
same period the “real” hourly earnings of industrial 
workers were also approximately doubled. There 
were, of course, great variations in the increase of 
output per man-hour from one line of activity to 
another. Also, there were periods when increases 
in “real” wage rates lagged behind increases in pro
ductivity. But for the 40 year period as a whole 
and the economy as a whole there is no mistaking 
the fact that the route to increased “real” wage rates 
was increased productivity.

Three economic factors played major roles in this 
doubling of production per man-hour which has 
made America the industrial marvel of the modern 
world. One was the skill and diligence of American 
workers. A second was the skill and diligence of 
American management in organizing production. A 
third was the improvement of machinery and the 
increased application of power to it.

Wartime Record
During World War II this sustained increase in 

the productivity of labor in civilian manufacturing 
industries, which had averaged about 3 per cent 
a year, was brought to an abrupt halt. Much of the 
most efficient segment of the nation’s labor force 
went to war or war industry. Also, civilian industry 
was starved for new equipment while we equipped 
our arsenals. The result was that the productivity 
of labor in those civilian manufacturing industries 
for which the government keeps records actually 
declined throughout most of the war. By 1945 it was 
no higher than in 1941, whereas, if it had maintained 
the long run average, it would have been about 12 
per cent higher. In the meantime, however, average 
hourly wages in these civilian industries had in
creased about 40 per cent.

In war industry, which started from low levels 
of production at strange tasks, there were substan
tial increases in output per man-hour. Many of these 
increases involved new processes, improved tech
niques, and better machines which can be adapted 
over a period of time to the improvement of pro
ductivity of labor in civilian industry.

Since V-J Day, however, labor, led on by a mis
guided government, has had its sights on higher 
money wages instead of improving productivity 
which would have laid the foundation for increased 
“real” wages. Consequently, debilitating industrial 
strife ended in a round of wage increases which, in

the absence of increased productivity, is being 
washed out by higher prices.

To Keep Production Rolling
However, as indicated by the summary of a 

McGraw-Hill sampling of the current experience of 
industry in increasing output per man-hour, which 
appears in the center of the page, there is hope that 
the situation ahead can be improved. After agoniz
ing delays because of work stoppages, material 
shortages, and reconversion complications, indus
trial production is beginning to roll again. Allowed 
to roll it will not be long before it will be making 
those advances in productivity which are the only 
true basis for increased “real” wages.

If the process of keeping American industry roll
ing to new highs of productivity is to be resumed, 
management must see that the past practice of 
translating increased output per man-hour into in
creased “real” wages is not only sustained but 
wherever possible accelerated. For its part organ
ized labor must abandon its manifold feather bed
ding rules and other production-restricting practices 
which afflict considerable segments of American 
industry. Further it must give incentive systems of 
pay, honestly conceived and honestly administered, 
a fair break. Management and labor and govern
ment and the community at large must collaborate 
in removing that specter of working one’s self out 
of a job which has been one of the greatest causes 
of restriction of output.

The current emphasis by leaders of organized 
labor on the economic truth that increased output 
per man-hour is the only road to increased “real” 
wages is important. The next step is to see that 
recognition of this truth seeps into the rank and 
file of labor and industry and becomes the basis of 
a program of action at the local level. If it does, 
and quickly, Labor Day, 1946, may mark a tre
mendous turning point toward sustained prosperity 
not only for labor but the community at large. If it 
does not, union leadership will fail in its responsibil
ity and must answer to the American people for the 
consequences of such a failure.

President McGraw-Hill Publishing Company, Inc.

T H IS  IS  T H E  50t h  O F  A  SE R IE S



the Arm y-Navy c  , and have regularly 
received renewal start for continued high 
achievement in. the production of war matériel.

Blaw-Knox can design and build 
a complete chemical process plant 
for you because it has the experi
ence, personnel and facilities, to 
do a turn-key job.

When Blaw-Knox takes a contract 
for a plant there are no loose ends 
— every operation from prelimi
nary design to training operators 
is closely integrated. You are doing 
business with a single organization 
which is solely responsible for its 
work.

One of our engineers will gladly 
show you how we operate, in detail.

B L A W -K N O X  D I V I S I O N
o f  B la w - K n o x  C o m p a n y

2 0 9 0  Farm ers Bank  Bldg., P iltsburgh 22, Penna. 
N ew  York • Chicago • P h ilad e lp h ia  • B irm ingham  J 

W ashington ,



+Pow ell V a lve s fo r C o rro s io n  R e sistan ce  are  
m ade in a n u m b e r  of special d e s ign s  and  are 
ava ilab le  in the  w id est varie ty  of pure m e ta ls  
and  special a llo y s  ever used, in  m a k in g  valves.

Years ago, when Am erican In d u stry  was 
still in its infancy, The W m. Powell Com 
pany adopted  a definite, farsighted policy 
. . .  to  concentrate  on m aking valves only— 
valves of every  design, for every  service in 
every  branch of industry .

T h a t is why, today, Powell can supply 
valves to  m eet every known flow control 
requirem ent in your p lan t. And, if you have 
any flow control problems, Powell Engineers 
will gladly help you solve them .

W hen w riting for catalogs, k indly  specify 
w hether you are chiefly in terested in Bronze, 
Iron, Steel or C orrosion-R esistant Valves.*

Fig. 2097

The Wm. Powell Company, Cincinnati 22, Ohio
DISTRIBUTORS AND STOCKS IN AkL PRINCIPAL C ITIES
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v . v». i .  u tuo  vdivo wim nangeo 
ends, bolted flanged yoke-bonnet and 
precision fitted taper wedge solid disc.
Sizes, */{" to 2", Inclusive.

Fig. 2097— Powell Glass Sight Feed, 
or Look Box. Made with flanged ends 
only. Available In bronze, Iron, steel, 
pure m etals, special alloys, and rubber 
lined. Pipe sizes, lA r to 6 ',  Inclusive.

Fig. 2429— New, 150-pound Stainless Steel Glot 
Valve. Flanged ends and outside screw rising s te r 
Designed to permit stream line flow through the boc 
with considerably less turbulence than encountere 
In ordinary valves and with greatly reduced pressur 
drop. Sizes, 4" to 12", inclusive.

Fig. 2453-G.— New, Standard 150-pound Stainless 
Steel Gate Valve with flanged ends, bolted flanged 
yoke-bonnet, outside screw rising stem  and taper 
wedge solid disc. Sizes, 2K * to 8" ■'

Fig. 2309

Fig. 2433-S. S.— 150-pound Stainless Steel Swing1 
Check Valve, with flanged ends and bolted flanged 
cap. Sizes, 2" to 12", inclusive.

Fig. 2309— 150-pound Stainless Steel Flush Bottom 
Tank Valve, for attaching to metal tanks and auto-] 
claves. In this design, the disc rises into the tank 
open the valve. Available in sizes from K * to 
inclusive.

Fig. 1944— Large size 150-pound Stainless Steel 
"Y " valve with flanged ends, bolted flanged yoke-1 
bonnet and outside screw rising stem . Sizes, 2 M* td
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Minor changes in Chemical Corps which has replaced Chemical 
Warfare Service . . . Universities will work with War Department on 
atomic research . . . OPA order interpreted as freeing all chemical 
process equipment from price control . . . Office of Technical 
Services prepares index on technical information obtained abroad 
. . . Potash distribution will be under allocation . . . Drawings of Ger
man mercury chlorine cells now available . . .  Delays in granting 
entry to alien scientists . . . Technical personnel granted deferment 
in new draft procedure . . . New commodities defined for price con
trol purposes . . . Naval Ordnance Laboratory cornerstone laid

C H E M IC A L  C O R P S C H A N G ES

S e v e r a l  major changes, the groundwork 
for most of which was laid last spring in 
the general W ar Departm ent reorganiza
tion, have occurred in the Chemical Corps, 
formerly the Chemical W arfare Service. 
T he entire administrative machinery of the 
Research and Development Division is be
ing moved from W ashington to Edgewood 
Arsenal, Md., where the laboratories are 
situated. Col. Charles E. Loncks continues 
as head of that division.

In W ashihgton the post of Deputy 
Chief of the Chemical Corps, previously 
occupied by Col. Lowell Elliott, has been 
eliminated. In its place has been estab
lished the position of Executive Officer, 
which is occupied by Col. Edward C. W al- 
lington. A few weeks ago there was some 
uncertainty as to whether Col. Elliott 
would go to Edgewood Arsenal or to a post 
in Panama. Col. DeLancey R. King is the 
new Chief of the Control Division, having 
succeeded Col. Harry A. Kuhn, who is re
tiring because of disabilities in line of duty. 
Col. Kuhn will remain in W ashington in 
consulting work.

F P C  P R E V IE W  ON GAS

F e d e r a l  P o w e r  Commission has prom
ised to announce, in advance of its final 
report to Congress, a full statement of its 
findings and conclusions resulting from 
the recent natural gas investigation. T he 
statem ent will be released, possibly in 
December, far enough in advance of the 
congressional report to enable those inter
ested in the matter to know what is com
ing.

FPC  said last m onth that its findings 
will be reported to all participants in the^ 
gas hearings, bu t did not rule out the pos

sibility that its views will also be made gen
erally available. FPC  officials look for a 
number of requests to be filed by chemical 
companies using or interested in the use of 
natural gas. T he extent of this demand 
will influence FPC  in its decision as to a 
general release of its conclusions.

A T O M IC  R E S E A R C H  C E N T E R

W i t h o u t  awaiting appointm ent of the 
Atomic Energy Commission, W ar D e
partm ent executives have begun new plans 
for further research in this field. In August 
the M anhattan Project announced the 
selection of Camp U pton, N . Y., as the 
site of the new research center for nuclear 
physics of the northeastern area. This Long 
Island camp site was therefore withdrawn 
from surplus and assigned to this project.

In order to take advantage of university 
cooperation, M anhattan Project has made 
a contract with Associated Universities, 
Inc., for active work at the new location. 
Members of that corporation arc Columbia, 
Cornell, Harvard, Johns Hopkins, M .I.T ., 
Pennsylvania, Princeton, Rochester, and 
Yale. Fundamental investigations will be 
conducted under this contract, including 
arrangements by which both faculty and 
graduate students from the participating 
schools may use the facilities and con
tribute to the research of the new center.

E Q U IP M E N T  D E C O N T R O L

OPA o r d e r  of July 26 dealing with de
control of prices of chemical process equip
ment lists many pieces of equipment. 
However, the items mentioned in amend
m ent 33 to S.O. 129 are by no means 
exhaustive and limiting. It is the inten
tion of the amendm ent that all chemi-

cal processing equipment is herewith de
controlled. Under the heading “Chem i
cal Processing Machinery” the phrase 
“not restricted to” means that types of 
chemical machinery in addition to those 
specified are decontrolled. OPA considers 
the entire list of machinery in the field 
too large to itemize.

In the case of equipm ent that can 
be used "as is” in some other industry 
in addition to chemicals, the fact that 
such equipment has been decontrolled by 
reason of its being classified under chemi
cal processing means that the equipment 
is likewise decontrolled with respect to 
use in the other industry, as, for instance, 
beverage manufacture. This is also true 
even if the machinery can be used in the 
other industry not “as is” bu t at an adap
tation cost that does not am ount to a 
“substantial modification” in the beverage 
industry, the clarifier is decontrolled for 
use in that industry even though clarificrs 
arc not listed in the restricted group of 
beverage in machinery decontrolled by 
Amendment 33.

O n the other hand, if the cost of adap
tation is “substantial” such automatic de
control does not apply. In  that event a 
piece of equipment decontrolled by the 
general action of chemical processing ma
chinery is not decontrolled if sold for use 
in another field in which no action has 
been taken by OPA to decontrol that par
ticular item.

G U ID E  F O R  O T S  P R O P O S A L S

A g u id e  for the preparation of pro
posals by all who wish to participate in 
projects authorized to the office of tech
nical services may be obtained from the 
industrial research and development divi
sion of OTS, Departm ent of Commerce, 
W ashington, D . C. T he pam phlet con
tains full information as to what are the 
general rules for acceptability of projects, 
how to prepare estimates and how to fig
ure and present cost items. Outside the 
government, such groups as colleges and 
universities, quasi-public research and de
velopment institutions, industrial and com
mercial laboratories and other research 
or ganizations are eligible to secure OTS 
contracts.

To secure assistance in determining what 
types of contracts will be let by OTS, 
John C. Green, chief of OTS, is setting 
up an Industrial Research Advisory C oun
cil. T his group, which probably will con-
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p R O t l S S  \  \
T§ |jg

o  W \ s \ O H _____

U .  S .  S T O N E W A R E

i?M>ari !), 6/itfi

W  h e t h e r  y o u  lin e  y o u r  ta nks w ith  rubbe r, p lastic, 
b r ic k ,  t i le  o r  le ad , be  su re  the  o u t s id e  is  a d e q u a te ly  

protected  f ro m  acid  sp illa ge , condensation , fum es, and  
m o istu re . TYGON PLASTIC PAIN

Y o u ' l l  W a n t  T o  K n  o \
HERE’S HOW: 1 St — W herever possib le see that 

tanks are installed w ith  adequate 
air space u n d er n e a th , and that 
all e x te r io r  su rfaces are acces
sib le  for cleaning.

May be applied to metal, wood o 
concrete

Air dries within an hour

Resists acids, alkalies, oils, greasl 
alcohols and water

1

Non-oxidizing, will not craze, chall 
check or flake-off

A in a — Coat all exterior surfaces, 
including the bottom, w it h  
T ygon  Corrosion-resistant Paint 
—  th e  all-plastic c o a t in g  re 
s is ta n t  to  ac id s, a lk a lie s , o i l ,  
w a te r  and a lc o h o ls . D o n ’t be  
s t in g y . D o  th e  job  p r o p e r ly .  
A p p ly  a coat o f T ygon  Prim er, 
and three coats o f T ygon  Paint. 
T h e cost shouldn’t exceed 20c per 
square foot, in clu d ing  labor and 
m aterials.

Flexible, tough, resists impact

High dielectric strength

Available in colors: white, black, j 
red, green, aluminum and clear

Ord — Clean and inspect the out
s id e  sh e ll  o c c a s io n a l ly .  T h e  
glossy T ygon  surface cleans eas
ily. I f  you find a scratch or break  
in  the film  caused by carelessness, 
to u ch  it  u p  w ith  fresh  T y g o n  
Paint. T h e job w ill  be as good  
as new .
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sist of from four to six men, was author
ized last m onth by Secretary Wallace in 
an order outlining procedures affecting 
contracts. The Council is purely advisory 
and will have no role in the placing of 
particular contracts.

O T S P R E P A R E S  AN IN D E X

S o o n  to be available is a subject index 
to serve as a key to the increasing mass of 
technical information buried in the mis
cellaneous publications listed weekly in the 
“Bibliography of Scientific and Industrial 
Reports’’ issued by the Office of Technical 
Sendees in the Departm ent of Commerce. 
T he first issue of the index covers Vol. 1 
of the bibliography, which closed in June. 
Hereafter the index will be issued quarterly 
and may later be made cumulative.

Subjects arc listed alphabetically, and 
identify the publication numbers of the 
original reports in which the subjects are 
discussed, as well as the page numbers in 
the bibliography where the reports are 
summarized. Subjects include not only 
names of processes, chemicals, machinery, 
fuels, etc., bu t also names of organizations, 
such as I. G. Farbenindustrie. Costs of 
compiling the data have prevented a classi
fication of subject matter in accordance 
with type of industry or field of interest. 
O TS officials say that an effort has been 
made to list all subjects which receive 
more than a passing mention in the various 
reports. Coverage extends to all reports 
and microfilms issued by the Office of the 
Publication Board, now merged in the 
OTS.

T he first index will run about 1,000 
pages, will be priced at not over $ 1  to sub
scribers and non-subscribers of the biblio
graphy, and should be ordered from the 
Superintendent of Documents, Govern
m ent Printing Office, W ashington.

ARM Y GRA B M E SS E S N IT R O G E N

A r m y  of Occupation needs for nitrogen 
fertilizer received little attention until early 
August. Then W ashington officials sud
denly descended on the nitrogen market to 
take the next season’s needs for Jap and 
German areas of occupation. A chaotic 
result followed, and only drastic action of 
CPA has perm itted a restoration of orderly 
procedures in nitrogen supply. At one stage 
it looked as though only complete alloca
tion plans would serve to get that result. 
Even now it is not sure whether the coop
erative scheme is going to work fully or 
not.

The final deal under which the Army 
will work is about as follows. Major pro
ducers of ammonium nitrate will loan the 
Army quantities sufficient to supply Oc- 

i cupation needs between now and Decem
ber 31. T he Army will repay the producers 
who supply these quantities one-sixth of

the loan in each of January, February, and 
March, and the remaining half in April. 
If that return schedule is maintained, the 
requirements for spring planting will be 
m et in most cases as closely as though the 
Army had not diverted the nitrogen.

Political factors strengthened the spine 
of CPA in its guidance of the Army. The 
first Army program would have made 
nitrogen practically non-available for fall 
planting in Florida, the winter-wheat area 
of Pennsylvania and Ohio, and in other 
areas where fall use of fertilizer nitrogen 
is essential for spring crops. In order to 
avoid such interruptions the Army is being 
guided in the procurement of nitrogen 
only where the time and the place are least 
damaging to adequate plant-food supply.

N IT R A T E  P R O D U C T IO N  S P E E D E D

A r m y  plans to resume production of 
amonium nitrate at all available arsenals 
are being pressed. CPA is giving equip
m ent and supply priority where necessary. 
Interested agent-operators are aggresively 
at their tasks. Even so, capacity production 
at many of these arsenals cannot begin 
until December or January, and a few will 
be later.

N ot negligible in this situation is the 
political factor. Failure of the Army to 
get nitrate manufacture up to high levels 
on schedule will produce repercussions in 
Congress early next year. Farmers have 
been asked to sacrifice early nitrogen supply 
in fertilizer in order that the Army could 
take its wanted quantities for- shipment 
abroad. Repavment of the goods so loaned 
before spring planting is vital.

Another question quietly discussed, but 
discreetly avoided officially, has to do with 
the impact of this ammonium nitrate on 
sodium nitrate supply. Synthetic sodium 
nitrate cannot be made in wanted quanti
ties because of the scarcity of soda ash. 
Imports from Chile continue far below the 
quantities desired for agriculture. W hen  
the government gets its plants into full 
operation next winter, it remains to be seen 
what the ultimate effect on various kinds 
of nitrogen supply for separate use will be. 
An inter-commodity battle is sure. W hich 
commodity will win cannot now be fore
seen.

F E R T IL IZ E R  C H E M IC A LS

P o t a s h  distribution will be allocation, 
with international factors frequently dom
inating. Combined Food Board took 25,- 
0 0 0  metric tons for foreign agriculture, 
especially for Japan and Korea. Thus 
American users get less than they wish 
for both chemical and fertilizer purposes. 
Complete allocation of nitrogen was con
templated, bu t became unnecessary when 
CPA decided to limit its activities to con
trol of W ar Departm ent takings. Super-

phosphatc production continues at all-time 
record levels. But even more would be 
made if sulphuric acid supply were more 
nearly adequate. Meantime, official de
mands for greater crops continue. There 
is no prospect of slow-down in fertilizer 
chemical usage yet visible.

S Y N T H E T IC  FU E L S  F IL M S

N o t  generally known is the fact that 
copies of around 2 0 0  reels of microfilms 
covering information on German synthetic 
fuels and lubricants collected by the T ech
nical Oil Mission may be secured from the 
Photoduplication Sendee in the Library 
of Congress. T he Service furnishes for 
$5, a microfilmed index showing titles, 
authors and short abstracts. These films 
have not thus far'been listed in the Bibli
ography of Scientific and Industrial Re
ports of the Office of Technical Sendees.

A typed index also is maintained by 
the Foreign Synthetic Liquid Fuels Divi
sion of the Bureau of Mines. Copies 
ordinarily have been sent only to addresses 
on the mailing list of the Petroleum Indus
try W ar Council, now dissolved, bu t may 
be obtained by request from that division. 
T hat agency maintains, for inspections 
only, a set of all the films and a projector 
for their use, as well as a file of reports 
from the Technical Oil Mission and other 
groups which have investigated the field. 
Orders for reports arc to be placed only 
with the Office of Technical Services. 
Orders for films must specify the Technical 
Oil Mission numbers shown on the Bureau 
of Mines index and can be placed only 
with the Pliotoduplication Service, Li
brary of Congress.

D A TA  ON  G ER M A N  C ELLS

A l a r g e  collection of drawings cover
ing the horizontal and vertical German 
mercury chlorine cells is now available 
at $40 per set from the Manufacturing 
Chemists Association in W ashington. This 
is the second and more extensive batch 
of drawings reproduced at cost by the 
Chemical Alliance, Inc., following investi
gations by a team sponsored by the Office 
of Technical Sendees and the Chemical 
Corps. W hen  ordering, remittance by 
check or money order is essential.

T he drawings previously released dealt 
with the 7-meter type of horizontal cell 
used at Ploechst. T he latest group has 
additional drawings of that type and in
cludes details of 16,000-amp. and 24,000- 
amp.vertical type cells found at Ludwigs- 
hafen and IIuls; 14-meter horizontal cells 
at Iloechst and Leverkusen; and a late 
model 7-meter horizontal cell at Gensdorf. 
Along with the chlorine cell drawings are 
those covering a 2 ,0 0 0 -amp. fluorine cell, 
sodium cells and plant layouts for caustic 
potash and electrolysis of hydrochloric 
acid. Reports covering the various groups
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MODIFIED
SO D A S

SILENE EF
(Hydrated Calcium Silicate)

PITTCHLOR
(Calcium Hypochlorite)

SO D IUM  
BICARBO N ATE

LIQUID CHLORINE

CALC EN E  T
(Precipitated Calcium Carbonate)

SODA BRIQUETTES
E SSE N T IA L[Iron D osulphurizer)

C H EM IC A LSCALCIUM
CHLORIDE

FOR

C A U S T I C  S O D A

S O D A  A S H

HEM ICALSCOLUMBI
PITTSBURGH PLATE GLASS COMPANY 

C O L U M B I A  C H E M I C A L  D I V I S I O N
F IF T H  A V E N U E  a t  B E L L E F IE L D  •  P IT T S B U R G H  13 . P A .
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of drawings have been prepared in Ger
many and are expected to be available 
this fall from the Office of Technical 
Services.

A L IE N  E N T R Y  PL A N  D R A G S

H ow  long it will be before American 
industry has access to the services of Ger
man scientists and technologists is any
body’s guess, according to indications in 
W ashington. So far the military services 
continue to monopolize these aliens and 
have had a free hand in importing them 
for work on military programs.

In the July issue of Chem. &  M et. this 
column reported a broad statem ent of 
policy by the State-War-Navy Coordinat
ing Comm ittee outlining certain condi
tions under which such aliens might be 
brought to the United States to work in 
civilian enterprise. The procedure bogged 
down. Inquiries as to the reasons why were 
made among officials of the State, W ar 
and Commerce Departments who have 
been concerned with the matter. Explana
tions pointed to disagreement among gov
ernm ent agencies, fear of unfavorable pub
lic reaction to the idea of bringing in 
former aliens, and suspicion that some 
electioneering congressman might take a 
swing at any government department in
volved in the procedure of importing T eu
tonic brains.

“ P R O G R E S S  B E IN G  M A D E ”

T h e  statem ent of policy recently cir
culated among government agencies “ for 
information and guidance” is being mulled 
over. As one State D epartm ent official 
says, “Efforts are being made to simplify 
it and make it workable.” T he chairman 
of the State-War-Navy Coordinating Com 
mittee dealing with the matter is General 
John H. Hilldring, Assistant Secretary of 
State for Civilian Affairs of Occupied 
Countries.

W ashington has a rather dim view as to 
when a final policy and procedure will be 
developed. Guesses range from a m onth to 
some time early next year. Meanwhile it is 
one of those "open secrets’ ’that German 
technologists and scientists arc being util
ized in civilian activities in other countries 
which fought the Axis. There is a feeling 
that if American industry will register its 
attitude in this m atter with the State De
partm ent the progress that is being made 
may be appreciably accelerated.

N EW  T R A D E M A R K  LAW

U n d e r  a new law passed by Congress 
just before adjournment, trademarks gained 
increased dignity. But new restrictions are 
imposed on those who wash to protect 
their trademarks for a sufficient period to

establish them as incontestible. Chemical 
engineers and executives are expected gen
erally to review the technical aspects of 
trademark usage, so that their companies 
do not lose the benefit of this new law. 
If such technical consideration is not given 
soon, the sales manager may later find 
that he has allowed im portant rights to 
lapse and that his well-established trade 
recognition is no longer the defensible 
property of his own company.

W H O  G E T S D E F E R M E N T

E s s e n t ia l  technical personnel has been 
recognized by the W hite  House as being so 
valuable that deferment is to be granted 
under Selective Service rules as defined 
latest in much-revised Local Board M em o
randum 115. Under the guidance of John 
Steelman, Assistant President, a policy to 
this effect was adopted with ultimate con
currence by even zealous General Hershcy. 
The result will be, it is officially forecast, 
withholding for civilian service the follow
ing classes of young men between 19 and 
29 who otherwise would be promptly in
ducted into the armed services.

1. Graduate students in physical sci
ences and engineering “accepted by an ac
credited college or university” for M.A. or 
Ph.D. work, when certified by OSRD.

2 . University research workers employed 
in physical science or engineering, when 
certified by OSRD.

3. Industrial and institutional research 
workers in physical science or engineering, 
not connected with colleges, when certified 
by OSRD.

4. Teachers in accredited colleges or 
universities, when certified by Office of 
Education.

5. Production and transportation work
ers “whose removal would significantly re
tard production,” especially supervisory, 
technical, or scientific personnel; and 
"qualified and irreplaceable production 
workers,” when certified by Civilian Pro
duction Administration.

6 . Construction workers essential for 
home building; when certified by National 
Housing Agency.

Procedure for seeking deferment is about 
as previously used, starting with repre
sentation to local boards, followed by ap
peals if necessary.

S T O C K P IL E S  ST A R T E D

W h e n  complete, the stockpiles of stra
tegic and critical materials wanted for 
preparedness will be worth $2 ,1 0 0  million. 
This is the estimate of the magnitude of 
the problem created by the military re
quirements formulated for the government 
by the new Army and Navy Munitions 
Board. T hat agency, under its civilian 
chairman, Richard R. Deupree, president 
of Procter and Gamble, presented the basis

for this conclusion during mid-August. 
Purchasing for the stockpile is beginning 
at once.

As a nucleus for some parts of the stock
pile there have been transferred already 
$300 million in goods remaining as surplus 
from W orld W ar II. T he Board hoped to 
buy almost as much more each year. C on
gress decided differently and authorized 
spending immediately only $ 1 0 0  million.

Purchases with this available appropria
tion will be made by the Procurement 
Division of the Treasury D epartm ent by 
competitive bids in the normal government 
purchasing fashion. Any interesting sup
plier may make an offering, subject to the 
“Buy American” limitations which were 
criticized by President Trum an when he 
signed the Stockpile Act.

Fixed ,but not yet published, are the 
limits of quantity of each strategic and 
critical material required for the stockpile. 
M inimums and maximums determined by 
the Board will govern buying plans. Until 
the supplies gathered approximate total 
needs, it is likely that total quantities to be 
bought and the status of the stockpile will 
continue to be confidential information. 
But the items on the list are well known, 
since the list has been little, if any, 
changed since published by Congress in 
January 1945.

“ N E W  C O M M O D IT Y ”  R U L E S

I n  o b e d ie n c e  to the extended Price 
Control Act. OPA has set the conditions 
under which "new commodities” may be 
exempted from control. A new commodity 
is defined in the act as one which was not 
commercially or industrially available prior 
to Jan. 30, 1942. In Supplementary Order 
173, OPA has established the following 
tests which such a commodity m ust meet:
(1) It must be used in the production, 
manufacture or processing of other com
modities, ( 2 ) it must either reduce the 
cost of production, manufacturing or proc
essing of other commodities or increase 
their life, (3) its use must not increase 
the cost to the ultim ate consumers of the 
other commodities.

To qualify for an exemption under the 
order the seller is required to apply for ex
emption to the Decontrol Division of OPA 
in W ashington. Also required in the appli
cation is a statem ent identifying the com
modity, establishing its novelty, and pre
senting evidence that it meets the tests 
outlined above.

M IN E S  W O R K  T O  P R O C E E D

D e s p it e  cuts in appropriations this year, 
Bureau of Mines officials are optimistic 
about the Bureau’s ability to carry' forward 
its research and experimental programs in 
the minerals field. Although the synthetic 
liquid fuels program got only $5.25 million
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Pholograph by courtesy o f Inlerchemical Corporation, Finishes Division, Cincinnati, Ohio

Iligh-temperature processing means more than simple heating to 
this big paint and varnish firm! Some of their products call for com 
plex sequences of heating and cooling . . . and that takes a heating 
system  with flexibility. Their answer? A Dowtherm installation for 
both heating and cooling . . . responsive, easily adjusted to the 
particular job at hand.

They use a 3,000,000 B tu /hr. Dowtherm vaporizer for healing, 
and an independent liquid-phasc Dowtherm cycle for cooling. Both 
cycles are available to all three processing kettles. Simple controls 
permit coordination of the two cycles for a variety o f temperature 
combinations.

Among the advantages o f their Dowtherm system, the company points 
to the following: Larger batches can be processed at a time, less 
equipm ent is required, heating is more efficient, and processing more 
uniform. They feel that over-all operating results have more than 
justified their switch to Dowtherm.

If you  are looking for low-pressure heating in the 300°-725° F. range 
. . . if  you are interested in more precise control, simpler operation, 
lower upkeep costs . . .  a Dowtherm system  may be your answer. 
W rite today for your copy o f "The Dowtherm Story!”

T H E  D O W  C H E M I C A L  C O M P A N Y ,  M I D L A N D ,  M I C H I G A N
New York • Boston • Philadelphia • Washington • Cleveland • Detroit 
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as compared with $7 million last year, 
other resources available will perm it the 
continuation of the work. Efforts were still 
being made last month to get the W ar 
Departm ent to release some of the facili
ties at the Missouri Ordnance W orks 
which the Bureau has hoped to operate, 
but dissident groups in the Army had not 
reached a decision. T he semi-commercial 
plant at Grand Forks, N . D., for produc
tion of hydrogen and carbon monoxide 
from lignite will operate most of this year.

The new appropriation, $830,000, for 
petroleum work is an appreciable increase 
over the previous $580,000. Most of the 
gain will go into efforts to improve the sec
ondary recovery of petroleum, with the 
remainder going into fundamental studies 
of petroleum chemistry' and refining. Else
where in the minerals field, exclusive of 
coal, the Bureau has received $560,000, an 
increase, for its mineral mining work; 
$1,430,000 for the experimental stations, 
an increase over the $960,000 last year;
51.000.000 for metallurgical research and 
pilot plants, drop from the previous 
$2,600,000 which included certain war
time projects; and $1,700,000 for mineral 
exploration. T he previous appropriation 
for mineral searches was $2,600,000.

ST A N D A R D S R E S E A R C H

N e w  in v e s t ig a c io n s  at the National 
Bureau of Standards should be undertaken 
shortly through the transfer by the Sec
retary of Commerce of a special fund of 
$500,000 to the Bureau under the appro
priation act which became effective during 
July. This transfer was authorized in a 
paragraph which included the following:

“Provided, T hat the sum herein appro
priated the Secretary may transfer not to 
exceed $500,000 to the National Bureau 
of Standards for testing and other scien
tific studies and expend not to exceed
51.000.000 for temporary employment of 
persons or organizations by contract or 
otherwise, for scientific research on new 
products, materials, material substitutes, 
and such other subjects and special serv
ices determined necessary, including the 
encouragement of inventive genius, w ith
out regard to sections 3709 and 3648 of 
the Revised Statutes and the civil service 
and classification laws.”

Authorizing the two items for two 
agencies within one sentence has led to 
confusion on the part of many seeing this 
item. T he fact is that the $1,000,000 is 
going to be used by the Office of T ech
nical Sendees to contract for research to 
be done outside the government labora
tories; bu t the Bureau of Standards money 
will be spent by Bureau staff on projects 
carried out in the Bureau’s own labora
tories.

It is expected that initially the Secre
tary’s office will suggest a number of

projects which are thought to be helpful 
to little business. T he Bureau will try 
to work out practical ways in which to 
solve those problems.

W A R  C H A N G ES IN  D Y ES

T h e  Tariff Commission expects to re
lease this m onth a broad survey of changes 
that occurred in the dye industry during 
the war. This statistical study covers the 
prewar situation, recent changes in produc
tion and applications, and postwar develop
ments in the movement of domestic dyes 
in foreign trade. T he Commission has com
piled its final report on 1944 production 
and sales of synthetic organic chemicals 
and has prepared a corresponding pre
liminary report for 1945.

P A T E N T  B A R R IE R S  L O W E R E D

In t e r n a t io n a l  movement of patented 
articles has been somewhat limited because 
of the uncertainty as to the ownership and 
effect of patents that were German-owned 
in various countries. A new international 
agreement has been made by the United 
States with several nations that eliminates 
these patents as barriers to such goods 
movement.

T he agreement has been signed already 
by the United States, United Kingdom, 
France, and T he Netherlands, with the 
assurance that delegates from Australia, 
Canada, South Africa, and Czechoslovakia 
will recommend that their governments 
sign also. T he accord provides that a na
tional of any participating country may get 
the same non-exclusive, royalty-free license 
to use patented processes or products as is 
granted by a nation to its own citizens. 
This permits sales abroad of American- 
made goods that would otherwise be in 
conflict with patent restrictions of the 
countries of destination.

Office of Alien Property Custodian em
phasizes, in making this announcement, 
that exclusive licenses previously held by 
non-German owners and all previous rights 
lawfully acquired by such others will re
main undistributed. The accord is intended 
only to eliminate interference with post
war trade by German ownership of patents.

NAVY LAYS C O R N E R S T O N E

N a v a l  Ordnance Laboratory corner
stone laying proved the occasion on which 
Secretary' of Navy Forrestal could again 
pledge support of his department to both 
fundamental and applied research. On 
August 15 the ceremony officially recog
nized one of a group of approximately fifty 
buildings which will make up one of the 
largest physics research agencies in the 
world. One of the buildings of non
magnetic construction will deal with 
many of the highly-specialized problems

of the military. Another will continue 
the outstanding investigations on prox
imity fuse, guided missiles, and related 
basic and applied investigations.

There will be a . limited top Staff in 
uniform. But the bulk of the technical 
work will be done by and under civilians 
who have been given outstanding recog
nition by the military services. This recog
nition extends especially to Army Air 
Forces work, much of which will be done 
here in cooperation with the Navy group.

The magnitude of the undertaking is 
well illustrated by the fact that from $50 
to $70 million will be invested in build
ings and equipment at an early date. The 
site itself provides nearly 1 ,0 0 0  acres. 
T he professional staff will, it is expected, 
includes about 2 ,0 0 0  scientific and engi
neering workers.

C H A N G ES IN  IN T E R IO R

A f t e r  months of critical study of the 
internal organization of the Departm ent 
of Interior Secretary Krug is beginning 
to make certain readjustments. Dominant 
in his effort is the plan to integrate the 
Departm ent into a coherent, cooperative 
agency. Krug frankly criticizes tire fact 
that heretofore the D epartm ent has been 
made up of a considerable number of 
Bureaus competing with each other for 
funds, authority, or “rights.” Industrial as 
well as governmental advice is being 
sought by Krug in the hope that the maxi
mum benefit can come from the changes 
which he contemplates. Some of these 
have begun already in the Bureau of 
Mines. Many others are expected there 
and elsewhere.

B O O S T IN G  B R A N D -N A M E G O O D S

T o k e n  shipments of certain brand-name 
products made in the United States will 
be made to Britain as a step toward en
couragement of sales of such material in 
the United Kingdom. This arrangement, 
announced by Office of International 
Trade of the D epartm ent of Commerce, is 
intended to permit shipments of about 2 0  

percent of prewar quantities of these 
goods, so that would-be British purchasers 
can begin to get again at least small quan
tities of goods that were popular before the 
war. Token scrip is to issued by the 
British government as an evidence of per
mission to import. U. S. manufacturers 
wishing to take advantage of this arrange
m ent will probably make their deals with 
the British importers who previously im 
ported their goods.

Most of the types of commodities prob
ably to be handled under this program are 
brand-name consumer goods; b u t a few of 
them are products of process industry, such 
as carbon electrodes, paints and varnishes, 
dry batteries, etc.
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everybody talks about shortages

T A M E  Y O U R  T R O U B L E S  
W I T H  T H E S E  
T O P  D U A L I T Y  

R E P L A C E M E N T  I T E M S

Z enith  G reens—in  m a n y  respects  
better th a n  lea d  ch rom e greens

No. 5900 A zo R ed T oner—p ractica lly  
th e  eq u a l of 5055 Para-T oner Light

A nd m any others on which 

com plete data w ill be furnished  

on request.

If you're stymied by quotas and shortages—  
if production is down and customer com
plaints are up— the chances are good that 
RCI can  help you back to normal. B ecause  
of its m atchless experience and wide re
sources RCI has produced, and is still pro
ducing, satisfactory replacem ent and quota- 
free items for m any scarce colors and  
resins. Some of these fine developments are  
listed here. Others are in preparation. For 
further facts about w hat RCI is doing to 
keep its customers in business write direct 
to the Sales Department in Detroit.

REICHHOLD CHEMICALS, INC.
G en era ] Offices a n d  M ain  P lan t, Detroit 20, M ichigan

O ther Planta:
Brooklyn, New York • Elizabeth, New Jersey • South S an  Francisco, C alifornia • Tuscaloosa, A labam a • Liverpool, England • Paris, F rance  • Sydney, A ustralia  
S Y N T H E T I C  R E S I N S  •  C H E M I C A L  C O L O R S  •  P H E N O L I C  P L A S T I C S  •  I N D U S T R I A L  C H E M I C A L S

P-500 B eck o lin —n ew  o il extender  
for su rface  coatin gs

N o. 1945 B eck oso l—th e  fin est of 
n on -p h th a lic  a lk yds
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" ' T g ä t

C A U ST IC  S O D A
Heavily insulated steel car, with o r w ithout healer 
coils, 8,000 or 10,000 gallon capacity. Usually 

specially lined.

C O R N  OIL 

Clean, steam coiled car.

TURP ENTI NE
Clean steel car; 0,000 to 8,000 gallon capacity.

C H L O R IN E

Insulated , welded car; built to withstand pressure 
up to 500 pounds; 15 or 30 ton capacity.

C O T T O N S E E D  OI L 
Clean, steam coiled car o f 8,000 gallon capacity

C O R N  SYRUP UNMI XED

Clean, steam ("oiled with heavy truck capacity 
Usually lined with alum inum  paint.

FUEL O IL  r K u r A c t c

Steel car, steam coiled, 8,000 to 12,500 gallon; Heavily constructed car, welded and insulated 
capacity. Built to w ithstand internal pressures to 300 pounds,

 Capacity 10,000 to 11,000 gallons.

LUBRI CATI NG OIL
I ear, with steam coils, single or multiple 
part men t ; usually 8,000 gallon capacity

com.

General American’s strate
gically located offices, plants 
and repair shops keep these 
tank cars at your service, pro
vide you with precisely the 
type of tank cars you want, 
where vou want them.

ACETI C ACI D LINSEED OIL

Steel car equipped with steam coils; single or m ul
tiple com partm ent, usually 8,000 gallon capacity,

MURI ATI C ACI D
with pure or synthetic rubber; 0,000to 

10,000 gallon capacity.

BENZOL
Clean car, with steam coils; 8,000 to 12,500 gallon 

capacity.

DISTRICT OFFICES

Doilas Cleveland

Houston Pittsburgh

Buffalo New Orleans GENERAL
AMERICAN

TRANSPORTATION

Seattle

ASPHALT OR TAR

single or nii'i- Heavily steam coiled car: with 2 or more inches of 
insulation; steam jacketed ou tlet: 8.000 to 10,000 

,    gallon capacity.

Los Angeles G A S O L I N E
6,000 to 12,500 gallons 

tiple com partm ent

WINE
Insulated car with one to six com partm ents. In 

terior coated to preserve quality.
Clean steam coiled car, usu;

capacity

^Ą#f.-pvr

^SSaSBflT^F
C O C O N U T  OIL

Clean steel car, with steam coils, usual 
gallon capacity.

T ANNI C ACI D
Equipped with brass coils and in terio r lined 

a resinous, plastic or asphaltic material

M O L A S S E S  
Steam coiled car with heavy capacity lrucks;.|J»OPP. 

gallon capacity.

FISH O il
Steel car with steam coils.Heavily constructed steel car with heav 

capacity. Equipped to unload through c
car, usually of 8,000 gallon 
capacity.

y truck 
lome.
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Your day-by-day requirements for Heavy chemicals make this I 
map interesting to you. Wherever you may be, and whatever [ 
your requirements for Alkalies and associated products, you ! 
will find a Diamond distributor nearby who will welcome I 
an opportunity .of digMtesinq these requirements with you.
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MINNEAPOLIS
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K a / i s«ANCISCO

W ICH ITA

TULSA
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T U R N ER  H A LS E Y
C O M P A N Y

4 0  WOR T H ST.  .  N E W YORK

¿IcwttHf ‘pdt&i
M o r e  uniform filtering operations a n d  longer 

w ear  a re  possible with MT. VERNON Extra 

filter fabrics. M ade, from choice g rad es  of 

cotton a n d  w oven u n d er  rigid labora to ry  con

trols during  every  step of their production, 

MT. VERNON Extra filter fabrics m ake for 

more uniform filtrate c larification— or solid 

recovery. Then too, their g rea te r  s tam ina  

insures longer life u n d er  the ha rsh  scrub

bing an d  scrap ing  of c lean ing  operations. 

For filter fabrics that p a y  out better  in g re a t

er efficiency a n d  longer life— specify MT. 

VERNON Extra.

*W tt, éVe/uuut -  'H /oodé& i/u f ‘T fté é fe

Branch Offices-. C H I C A G O  • N E W ORL EANS  '  ATLANTA • BALTIMORE 

C H E M IC A L  E N G IN E E R IN G  • S E P T E M B E R  1 9 4 6  •
* B O S T O N • 1 0 5  AN G E L E S  * S AN F R A N C I S C O
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Azepd MoC
new t r TTc l a d  t o t a l ly  enclosed m otor

IS MORE FULLY PROTECTED FROM DUST, DIRT, 

WEATHER, OR WHAT-HAVE-YOU . . .

N o w , G eneral E lec tr ic  h as ap p lied  T ri-C lad  con 
stru ction  to  its  lin e  o f  to ta lly  en closed  in d u ction  
m otors (1 to  1000 hp) and to  m o st o f  its  exp losion- 
p roof m otors as w ell. E xtra pro tection  has b een  
raised  an oth er notch.

FOR EXTRA-SEVERE JOBS 
A p p lication s am id  d u st, m eta l filings, coo lan ts, or cor

rosive  agen ts, w here to ta lly  enclosed  m otors h a v e  a lw ays  
b een  required, w ill n ow  h a v e  th e  b en efit o f  a  stronger 
arm or, p lus con ven ien ce features th a t  sim p lify  in sta lla tion  
and servicing.

FOR EXTRA-WET LOCATIONS 
Indoors or ou t, th ese  T ri-C lad  to ta lly  en closed  m otors  

w ill ta k e  h osings or h ea v y  rains w ith o u t danger o f  sh u t
dow n. T h e  cast-iron  fram e is stron g ly  resistan t to  rust 
and corrosion.

FOR EXTRA LONG LIFE 
M a n y  m otor users are m akin g th e  to ta lly  enclosed  

m otor their standard  for all jo b s— based  on  ev id en ce of 
lon g-term  savin gs. T h is  n ew  m em ber o f  th e  T ri-C lad  line  
m ak es th is decision  m ore logical th an  ever.
HAZARDOUS ATMOSPHERES 

“ C om panion  m otors” to  th e  standard  T ri-C lad  to ta lly  
enclosed , th e  new  exp losion-proof and dust-exp losion -  
p roof ty p e s  are te sted  and lis ted  b y  U n d erw riters’ L ab 
oratories for C lass I  G roups C an d  D , and C lass II  
G roup E , F , and G.

THESE 9 POINTS
o f  n e w  s treng th  a n d  se rv ice a b i l i t y  p u f  

th is  T r i -C lad  to ta l ly  enc lo sed  m oto r  w a y  

a h e a d

1 ,  A  c a s t - i r o n ,  d o u b le 
w a ll  f r a m e  t h a t  c o m 
p l e t e ly  e n c lo s e s  w in d 
in g s  a n d  p u n c h in g ^

2 ,  R i b b e d  c a s t - i r o n  
e n d  s h ie ld s ,  m a c h in e d  
to  p r o v id e  a t i g h t  s e a l ,  
y e t  e a s i ly  r e m o v e d

3 ,  W e l l  p r o v e d  p r e s -  
s u r e - r e l i e f  g r e a s i n g  
s y s te m s  w h ic h  c a n  b e  
p a c k e d  w i th  a  lo n g - l i f e  
l u b r i c a n t  w h e r e  a d v is 
a b le

4 »  C a s t  - i r o n  c o n d u i t  
b o x  d i a g o n a l l y  s p l i t  
f o r  w ir in g  c o n v e n ie n c e  
( i n d e p e n d e n t l y  e x p lo 
s i o n - p r o o f  o n  e x p l o 
s io n - p r o o f  m o to r s )

5 ,  L e a d s  a r e  s e a le d  in  
a  n o n s h r in k in g  c o m 
p o u n d  a t  t h e  p o i n t  
w h e r e  t h e y  e m e r g e  
f r o m  f r a m e

6 ,  R o ta t i n g ,  l a b y r i n t h ' 
s e a l  p r e v e n t s  i n f i l t r a 
t i o n  o f  g r i t  o r  l iq u id s

7 ,  L arge, free-flowing, 
easy -to -c lean  a ir pas
sa g e s  p r o te c t  p a r t s  
from  accum ula tion  of 
d u st and foreign m a tte r

8 ,  M o d e r n  “ a g e l e s s ”  
i n s u l a t i o n  t r e a t m e n t  
i n c l u d e s  F o r r a e x -  
m a g n e t  w ire

9 ,  P o w e r f u l  e x t e r n a l  
f a n  is  r e m o v a b le ,  s im 
p l i f y in g  m a in t e n a n c e .  
( N o n s p a r k in g  t y p e  fo r  
e x p l o s i o n  - p r o o f  
m o to r s . )

A N D  I N  A D D IT IO N  
—  c o m p a c t n e s s  a n d  
s h o r t  l e n g t h  p r o m o t e  
e a s e  o f  h a n d l i n g  a n d  
i n s t a l l a t i o n .

GENERAL

♦Trade-mark Reg. U.S. Pat. Off.

F O R  TH E  C O M P L E T E  S T O R Y  

. G E N E R A L  ELECTRIC  C O M P A N Y  
I A p p a ra tu s  Dept., Schenectady 5, N. Y.

I Please send me C E A - 4 4 0 0 ,  which describes the new | 
Tri-Clad totally enclosed motor.

Please send me C E A - 4 1 3 1 ,  " Motors  and Control I 
| for Hazardous Locations."

. Nam e..............    |

C om pany................................... - ........................................  ,

 ̂ Address ............................ - ........- ..................................  ,
3S93 I
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S E P T E M B E R  1 9 4 6  S I DN E Y  D.  K I R K P A T R I C K ,  E d i t o r

Education at
T h i s  m onth  m ore m en and w om en entered Amer
ican universities than ever before in history. T hey  
brought with them  considerably m ore than their 
personal problem s in finding places to eat and sleep. 
Every institution  in the country is confronted w ith  
m ore or less serious crises that threaten to break down  
our system  of collegiate education as we have known  
it in the past. Suddenly this becom es the m ost im 
portant problem  o f the chem ical engineering profes
sion and it behooves all o f us to give it our earnest 
study and support.

W ith  this in m ind we recently asked the heads of 
the various departm ents qf chem ical engineering in 
the U nited  States and Canada for certain statistics 
needed for a quantitative appraisal o f the present sit
uation. Tire interesting results o f that survey are tabu
lated and analyzed elsewhere in this issue. B ut w e also 
asked for a listing of a few  o f the institutions’ m ore 
pressing problems: “Are they concerned with students, 
veterans, laboratory facilities, or the getting and hold
ing o f capable teachers?” Tire answers im m ediately  
convinced us that the students, and particularly the 
returning veterans, create no problem  except by their 
very num bers and their keen desire to get the best 
possible education. Present classes are reported the best 
in years, m ore mature, m ore responsive, and willing  
to put up w ith alm ost anything except poor teaching  
and inadequate laboratory ¿facilities.

So the really pressing problems, em phasized over and 
over again in these replies, are the need for m ore hous
ing and laboratory buildings and the m aintenance of 
com petent staffs. O f these the m ost basic need is for 
faculty'. T here are openings for several scores o f good  
m en—many at professorial ranks—n o t only to teach but 
also to provide research supervision for graduate 
students. Instructors and graduate assistants are even  
m ore urgently required to handle the larger under
graduate classes. Y et m ost o f these jobs go begging.

M ost often, o f course, it  com es down to th e matter

the Crossroads
of m oney. University' salaries have nearly always been» 
lower than those in industry and in the present infla
tionary period, it is not at all unusual to find young  
m en dem anding higher pay than that of professors 
with ten years experience. D eans o f engineering find it 
difficult to m eet industrial com petition  and still stay 
w ithin the budgets and salary levels established by 
academ ic administrators. There is little  or no recogni
tion of the fact that som e faculties m ust cost m ore 
than others in today’s market for technical m anpower.

All this puts som e problem s—and opportunities— 
directly up to m anagem ent of the chem ical process 
industries. Unless it is w illing to get along w ith fewer 
chem ical engineering graduates or those with less 
thorough training, it  m ust take an active hand in h elp 
ing education m eet its present crisis. In the first place 
it should im m ediately cease, desist and condem n the  
practice of com petitive bidding w ith universities for 
the services of m en w ho have dem onstrated interest 
and ability as teachers. Secondly, som e com panies 
should find it possible, and ultim ately profitable, to  
loan som e o f their own young m en to nearby colleges 
to serve as graduate assistants and instructors during 
the present emergency. Finally, there are undoubtedly  
available in industry and in som e of the governm ental 
services able engineers who are reaching the age of 
retirem ent and w ho are excellently qualified to help  in 
the training of younger m en and in the supervision of 
their research projects. W e  know of several instances 
where this has already been done with conspicuous 
success. W isd om  gained through long experience is 
paid for in the inspiration given and the satisfaction  
received in having a hand in guiding the future o f our 
profession. N ow  is a good tim e for volunteers!

C hem ical engineering education needs our sym pa
thetic understanding and support in its present em er
gency. It is to our self interest to see that these  
institutions uphold quality as well as provide for 
quantity production.



R. B. HAMMOND and N. J. JOHNSON ,N ational Carbon Co., N iagara Falls, N . Y .

Factors Affecting Anode Consumption in

CHLORINE CELLS
On  t h e  b a sis  of present figures showing 

the postwar production rate of 
chlorine in the United States, it appears 
evident that many electrolytic chlorine 
manufacturers will face the prospect of 
operation over the rated capacity of their 
cells for some time to come, and that as a 
consequence they may have to accept some 
penalties against maximum cell efficiency 
which these operating conditions usually 
demand.

N O  L E T U P  IN  D E M A N D

The peak war potential of rated chlorine 
capacity in the United States has been 
placed at about 4,000 tons per day, and pre
dictions made toward the end of the war 
indicated that a maximum peacetime out
put equalling 80 percent of war capacity 
could be expected after reconversion. But 
chlorine output already exceeds such pre
dictions even before the country has 
reached well into its peacetime schedule of 
production. According to the best esti
mates available, production at the close of 
the first quarter of 1946 was in the neigh: 
borhood of 3,348 tons, or approximately 83 
percent of peak war production.

During the war the government built 
four arsenal plants with a rated chlorine 
capacity of 300 tons daily and four D.P.C. 
plants with a rated capacity of 580 tons. Of 
the combined total of 880 tons, about 430 
tons are now being operated by private 
producers, and other portions of this ton
nage arc in the process of being cither pur

chased or leased from the government. 
Present indications are that we actually 
will use 1 0 0  percent of capacity or even ex
ceed wartime capacity between now and 
the end of 1947.

The small percentage of excess capacity 
above present production levels which the 
industry can draw upon in order to meet 
expected demands is one reason why manu
facturers appear to be faced with peacetime 
operation beyond the rated capacity of their 
cells.

This condition will be unique in the his
tory of the industry, for while chlorine pro
duction has grown enormously since 1921, 
peacetime capacity has generally managed 
to stand ahead of demand. Looking back 
to 1930 we see that the annual production 
figure was very close to the 2 0 0 ,0 0 0  ton 
mark. Pulp bleaching accounted for the 
major usage, then came purification of 
water and sewage. In the next ten years—  
a period of normal peacetime expansion in 
the main— production rose to approxi
mately 650,000 tons. T he pulp and paper 
industry was the largest consumer, then was 
overtaken by chemicals. Projecting this ten 
year average rate of growth to the year 
1950, a normal output of 1,100,000 tons 
would be expected. But a disproportionate 
growth of chlorine-dependent chemical 
processes has sprung from the war to 
change the picture. Today’s peacetime pro
duction is at the rate of nearly 1 .2 2 0 ,0 0 0  

tons, and if the 16-yr. average from 1930 
to 1946 is projected to 1950. we find a pos
sible 1.450,000 ton figure in the making.

W H E R E  D O E S IT  G O ?

Most of the chlorine sales are now di
rected to the following industries.

Even though the chlorine market is booming it is highly competi
tive, and producers, while they push their cells for maximum 
chlorine output, must still keep an eye out for disproportionate 
increases in production costs. One such item of expense is anode 
consumption, and as shown here, the operating conditions that 
are good for chlorine output are bad for anodes. There is no 
easy formula that will tell when the extra chlorine is not worth 
the extra anodes, but here are the variables that the operator must 
worry about if he is to get the most for his money.— Editors

Aluminum
D D T
Ethylene glycol 
Freon
I Ivpochloritcs 
Oil refining

Phenols 
Pulp and Paper 

Solvents 
Synthetic resins 

Synthetic rubber 
Tetraethyl lead

Pulp and sanitation, once major factors 
in the chlorine market, are now relegated 
along with incidental users to the minority 
25 percent of sales, while organic and in
organic chemical manufacture has come to 
absorb 75 percent of all chlorine produc
tion. The chemical industry has strength
ened its position as the number one con
sumer by developing a large number of 
new chlorinated products since the start 
of the war.

T he pulp industry is at present using 
close to 160,000 tons of chlorine yearly, 
with a significant proportion of this going 
into bleached sulphate, since every ton of 
sulphate takes about 2 0 0  lb. of chlorine. 
Inasmuch as there is a decided trend 
toward substantial increase of bleached sul
phate production, the prospect for increas
ing consumption of chlorine in that indus
try appears excellent. T he most striking 
development, however, is in the field of 
organic synthesis. Ethylene glvcol absorbed 
important amounts even before the war, 
as did the chlorinated hydrocarbons and 
chlorinated rubber, but products brought 
to heavy manufacture during the war and 
figuring largely in the postwar picture are 
the vinyl chlorides; the allvls, phenols and 
chlorostyrenes for plastics and resins; 
aluminum chloride.for catalytic cracking in 
oil refineries; the chloroparaffins for treat
ment of fabrics, for paints, and as plas- 
ticizers; D D T, the Freons, and the sili
cones.

Of course all chlorine producers do not 
necessarily sell their product outside their 
plants. There is a definite tendency on the 
part of chlorine plants to prepare their 
own end-products for chlorine, or to make 
for themselves those products which re
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quire chlorine as an important tool of the 
process.

The caustic soda picture must also be 
given consideration when chlorine is under 
discussion, for the larger part of the 
nation’s caustic production is derived from 
electrolysis. Here the demand for an in
creasing purity of caustic is continuous—  
especially for uses such as rayon production 
and its equivalent in cellophane produc
tion, for mercerization, for the manufac
ture of fine chemicals, and for soap.

As to market possibilities for the caustic 
soda that will be a concomitant with high 
chlorine output, a look at trend lines re
veals that, based upon 1930-1940 rates of 
increase, the 1950 caustic soda require
ments will be in the neighborhood of
1,900,000 tons (C hew . &  M et., January 
1946). This is even higher proportionately 
than the projected 1,450,000 ton demand 
for chlorine. The trend has been and con
tinues to be toward more electrolytic 
caustic at the expense of chemical caustic.

Apparently no major new markets for 
hydrogen have developed from the war, and 
output will probably continue to be di
rected chiefly to ammonia production, with 
secondary amounts going into fat hydro
genation and hydrochloric acid.

S Q U E E Z E  PLAY

If chlorine prices remain a t present levels 
while wages and material cost continue 
their upward trend, manufacturing cost 
considerations will become an increasingly 
important factor in the postwar picture. 
New production is already in the planning 
stage by some companies, bu t a year or 
more may elapse before the small margin 
of capacity between supply and demand 
is relieved by construction of additional 
facilities. Then competition for position in 
the market will be keen and cverv plant 
will wish to operate as near capacity as 
possible, without sacrifice of efficiency, to 
keep production costs down.

Since cell operation above so-called rated 
capacity appears inevitable if the industry 
is to meet the demand for chlorine, pro
ducers may have to balance more carefully 
than ever the variable factors inherent in 
the overloading of cells.

The total cost of the product at the cell 
is largely dependent upon three factors—  
power, salt, anodes— with power costing 
approximately 60 percent and anodes 1 0  

percent of the total. However, over-all cell 
efficiency is influenced to a very consider
able extent bv the performance of the 
graphite anodes used. This subject is to be 
discussed in some detail in this article.

Under conditions of maximum current 
efficiency, anode consumption rates may 
be held to a minimum. W hen cells are 
operated at increasing loads in order to in
crease chlorine output, the anode consump
tion rate tends to be increased due to a 
number of factors such as higher cell oper

ating temperatures, an increase in the per
centage decomposition of sodium chloride, 
and others to be discussed later. As the 
current load approaches the higher levels, 
current efficiency usually decreases and 
anode consumption rises— anode consump
tion rate being in fact a reliable index of 
current efficiency, provided an anode of 
recognized standard quality is used. It is 
generally true that at the higher loads lead
ing to more critical conditions of cell oper
ation, it becomes increasingly difficult to 
ensure the maintenance of optimum cell 
efficiencies.

The various cell factors must always be 
balanced according to the unique con
ditions faced by each operator and the de
mands made upon his plant, and no gen
eralized formula can be submitted as to 
the economics of operation. However, 
those operating factors which affect the 
corrosion rate of graphite anodes have 
been carefully determined under the con
ditions of control possible in laboratory 
type diaphragm cells, and it seems appro
priate at this time to review these findings 
for those who may be re-examining the 
labyrinthine problem of cell variables.

A long term anode research program 
forms the basis for the anode performance 
data reviewed here (Trans, Elcctrochcm. 
Soc., vol. 8 6 , p. 127, 1944). The effect of 
the various factors influencing graphite 
anode consumption rate, standard known 
graphite quality being maintained, will 
be discussed under individual headings to 
follow.

The experimental cells employed in the 
laboratory investigation differed in con
structional details from those used com
mercially, and the level of anodic attack 
was approximately 2 0  percent greater than 
that experienced in actual sendee, but com
parative field tests subsequently proved 
that the basic factors controlling anode oxi
dation rate in the laboratory units were 
sufficiently like those in commercial cells 
to permit a practical intcqrrctation of the 
laboratory data. However, direct applica
tion of the experimental data may be com-
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F ig . 1— G ra p h ite  a n o d e  a t 
ta c k  vs. cell te m p e ra tu re

plicated by cell variables commonly en
countered in practice.

Herein anode corrosion rates are ex
pressed in terms of graphite consumed per
1 ,0 0 0  amp. hr. of cell operation, the 
weight loss being the “surface weight loss” 
of the anodes, since the commercial oper
ator is primarily interested in maintaining 
maximum anode volume for the longest 
possible operating period so as to" gain the 
advantage of minimum cell voltage.

The four primary cell operating factors 
controlling anode consumption rate in 
brine electrolysis subject to investigation 
were temperature; brine feed rate, which is 
related to percent sodium chloride de
composition; anode current density; and 
feed brine concentration. Admittedly, in 
addition to these four, there are other 
minor or related factors which can to a 
greater or lesser degree affect anode con
sumption.

C E L L  T E M P E R A T U R E

In the industry', cell operating tempera
ture has been generally recognized as in
fluencing the corrosion rate of the anode. 
This knowledge, however, has been largely 
of a qualitative nature and it is felt that 
the data reviewed here really allows of a 
quantitative as well as qualitative in
terpretation. The experimental tests were 
carried out at the temperatures of 50, 
60, 80, and 95 dcg. C. with other cell 
operating factors held constant so as 
to evaluate only the temperature factor. 
T he results of the test are shown graph
ically in Fig. 1, where it will be noted 
that graphite anode attack is increased by 
1.15 to 1 .2 0  g. per 1 ,0 0 0  ainp.hr. for 
each 10 deg, C. rise in cell temperature 
above 50 deg. C. In other words, con
sumption rate increases 70 to 75 percent 
of that at 50 deg. C . for each 10 deg. rise 
above the 50 deg. temperature.

Although a reduction in cell tempera
ture results in a marked decrease in the 
rate of graphite anode consumption, prac-
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Percent NaCI Decomposition (Calculated) 
20 40 60 80 100

50 100 150 200 250
Brine Flow, C.C. p e r  Hr.

F ig . 2— A no d e  a tta c k  vs. b r in e  flow  
a n d  p e rc e n t  N aC I d e c o m p o s itio n

tical operating considerations are such that 
cell temperatures approaching the boiling 
point of brine are generally favored in 
practice. Under such conditions maximum 
over-all production efficiency is usually 
realized. Here reference may be made to 
the influence of temperature on cell volt
age. Even in the laboratory units, cell volt
age was found to rise approximately 0 .1  v. 
for each 10 deg. C . drop in cell tempera
ture, and with power costs being of the 
order of 6  to 1 of that for graphite, it is 
not too difficult to realize why high cell 
temperatures are generally used in the 
industry. Optim um cell temperature is of 
course dictated by the conditions existing 
in an individual plant.

BRIN E FE E D  RATES

Diaphragm permeability determines in 
large measure the brine feed or flow rate 
in most commercial units, and the import
ance of this factor in influencing graphite 
anode corrosion rate is borne out by the 
experimental data illustrated in Fig. 2. It 
will be noted that a decrease in brine flow 
rate of the order of 8  to 1 0  percent in
creases graphite corrosion as much as 2 0  to 
30 percent. At a constant current load, a 
drop in brine flow rate through the asbestos 
diaphragm of the cell increases the percent
age NaCI decomposition, and at the same 
time caustic concentration inside the dia
phragm rises, which facilitates the back 
migration of the hydroxyl ion, which in
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turn is discharged in greater degree at the 
anode. Here again, optimum brine feed or 
flow rate becomes a matter to be deter
mined for a given type of cell at a particu
lar plant. Thus, a rapid brine flow rate may 
well save graphite, bu t the resulting drop 
in caustic concentration of the cell effluent 
demands increased expenditure for evapora
tion of cell liquor. I t is to be noted that 
brine flow rate vs. anode attack (Fig. 2) 
is not a straight line relationship, bu t that 
anode consumption rate rises rapidly as 
flow rate falls below a critical point. In 
the laboratory experimental cells this criti
cal flow point was about 200 to 225 c.c. 
per hr., but in commercial cells this may 
well be quite different. Very likely in prac
tice the break in the curve, or critical 
point, would fall at a lower level of flow 
than indicated here.

T he point to be stressed is that higher 
cell loads should be compensated for by in
creased brine flow rate or by higher feed 
brine concentrations if the percentage 
NaCI decomposition and caustic concen
tration are to be held at recognized opti
mum levels in terms of anode consumption 
rate.

FE ED  BRIN E C O N C EN T R A T IO N

The sodium chloride concentration of 
the brine fed to the cells proved to be a 
factor of greater than expected import
ance in controlling graphite anode oxida
tion rate. A drop in NaCI concentration 
of as little as 5 g. per 1. from the point of 
saturation (Fig. 3) increased anode at
tack by as much as 1 0  percent, and a re
duction in brine concentration to 300 
g. per 1. from 318 g. per 1. NaCI increased 
anode consumption rate by nearly 2 0  per
cent. A drop in brine concentration in
creases the percentage NaCI decomposition 
just as does a reduced brine flow rate (Fig. 
2) or higher cell loads. This factor is de
serving of special attention, because varia
tions in brine concentration are not un
common in practice and the major 
importance of precise brine control is 
sometimes overlooked.

A NO DE C U R R E N T  D EN SITY

Higher anode current density, to be 
sure, reduces graphite life almost in direct 
proportion to the increase imposed, but 
within the current density ranges investi
gated, the amount of graphite consumed 
per amp. hr. did not rise bu t actually 
showed a slight decrease at the higher cur
rent density levels (Fig. 4 ) . In other words, 
a higher anode current density would not 
in itself prove detrimental so long as cell 
efficiency, percentage NaCI decomposition, 
and cell temperature remained unaffected 
or constant. In the laboratory cells anode 
current density was varied by changing the 
original size of the graphite electrode, hence 
other cell factors could rcadilv be held con

stant. In commercial units, however, anode 
current density is changed by varying the ' 
current load, and at once cell temperature, 
percentage NaCI decomposition, and caus
tic concentration are affected. All of these 
latter factors are critical in determining 
anode consumption rate per pound of cell 
product produced, as has been shown in 
preceding discussions.

Graphite as an anode material in brine 
electrolysis is immune to attack by nascent 
chlorine, bu t is subject to slow corrosion 
by nascent oxygen. Since fundamentally 
graphite anode corrosion is the result of 
oxidation, chemical, electrochemical, or 
both, any cell factor enhancing anolyte oxi
dizing conditions may be expected to re
sult in more rapid graphite attack and a 
greater anode consumption rate.

SUMMARY

1. In the operating range from 50 to 
95 deg. C., other cell factors being main
tained constant, graphite anode corrosion 
rate increases 1.15 to 1 .2 0  g. per 1,000 
amp.hr. per 10 deg. C . rise in cell tempera
ture. W ith  50 deg. C . as a base, graphite 
attack increases approximately 70 percent 
at 60 deg. C ., 210 percent at 80 deg. C., 
and 310 percent at 95 deg. C.

2. At constant temperature and current 
density, brine feed rate becomes a factor 
of major importance controlling graphite 
anode corrosion, zero corrosion being indi
cated for infinite rate of flow and 25 g. per
1 ,0 0 0  amp.hr. (5 times normal) being 
shown for 100 percent NaCI decomposition 
or when the rate of NaCI input is equiva
lent to that decomposed electrically.

3. Even a slight lowering of the NaCI * 
content of the feed brine from the point of 
saturation leads to a significant increase in 
the rate of graphite attack, the latter ris
ing rapidly as brine concentration de
creases.

4. Anode consumption rate in terms of 
weight loss per 1 ,0 0 0  amp.hr. decreases 
slightly with increased current density. 
However, graphite consumed per unit 
time increases nearly linearly with rise in 
current density, the slope of the curve 
(Fig. 4) decreasing to some extent at the 
higher values of current density.
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Chemical Engineering Educational 
Program Faces Difficulties

A questionnaire to the chemical engineering departments of Ameri
can colleges and universities reports up-to-date and authoritative 
information on the situation that exists at present together with a 
look into the future. The data dealing with the numbers of graduates 
that may be expected to enter industry should assist industry when 
making plans for additional chemical engineering manpower for the 
next few years. The shortage of teaching staffs and the other 
problems that are handicapping the departments will be of more 
general interest.— Editors

T h e  c h e m ic a l  engineering profession 
is most seriously concerned with the 

educational programs of the universities 
and colleges of the United States and Can
ada. In an effort to obtain up-to-date and 
authoritative information on the existing 
situation a questionnaire was sent to the 
schools. Herewith is a summary and com
pilation of the data reported by 61 insti
tutions.

The first chemical engineering degree 
was granted in 1891. By the . turn of the 
century three others of the group were 
giving B. S. degrees in chemical engineer
ing. In 1920, students could get the bach
elor’s degree from 38 institutions. The 
period from 1912 to 1921 witnessed an 
increasing number of institutions granting 
the degree for the first time. An average 
of three was added to the list each of 
these years.

T he first master’s degree was granted 
by one of these schools in 1896. Since 
that time 48 others have graduated chem
ical engineers with this degree. A much 
smaller number of schools have given the 
Ph. D. degree, in fact, only 26 since 1905 
when the first was presented.

H O W  CLASSES COM PARE

The last prewar year, 1939-40, found 
1889 students of chemical engineering in 
the graduating classes of the schools re
plying to the questionnaire. In the same 
year 255 received master’s and 53 doctor’s 
degrees. This year graduating classes total
led only one-third of the 1939-40 figure. 
W hile the number of graduate students 
have not been as large the difference has 
not been so great due to the fact that 
many former graduates who had been serv
ing in the armed forces returned for re
fresher courses at Uncle Sam’s expense. It 
is estimated that next year the graduating

class should be doubled or reach two-thirds 
the size of the prewar class. The depart
ments will not reach their former positions 
until 1948.

Large increases in undergraduates are

N u m b e r o f  In s t i tu t io n s  R e p o r tin g  
A w ard  o f  D eg rees by  C h em ica l E n g i

n e e r in g  D e p a rtm e n ts

Year Bachelor’s M aster’s Docto
1891............. 1 0 0
1894............. 2 0 0
1895............. 3 0 0
1896............. 3 1 0
1897............... 4 2 0
1901............... 5 2 0
1902................ 6 2 0
1903............. 7 2 0
1904............... 8 2 0
1905............... 11 3 1
1907............... 12 3 1
1908............. 17 3 1
1910............. 18 3 1
1911............. 19 3 1
1912............. 23 5 1
1913............... 24 5 1
1914............. 26 7 2
1915............. 29 7 2
1916............. 29 8 3
1918............. 33 8 3
1919............. 35 8 3
1920............. 38 13 4
1921............. 42 14 4
1922............. 43 14 4
1923............. 45 14 4
1924............. 46 15 5
1925............. 47 19 6
1926............... 48 20 6
1927............. 51 21 7
1928............. 52 22 7
1929............... 53 23 8
1930............... 55 29 9
1931............... 55 31 10
1932............... 56 32 10
1933............... 56 32 11
1934............... 56 32 12
1935............... 56 33 12
1936............... 58 36 13
1937............... 58 38 13
1938............... 59 41 14
1939............... 59 43 16
1940............... 60 44 17
1941............... 60 45 19
1942............... 61 47 19
1944............... 61 48 19
1945............... 61 48 21
1946............... 61 48 24
1947............... 61 48 26

expected in the next two years. There 
were 8,447 in 1946 but it is estimated 
there will be approximately 1 1 ,0 0 0  next 
year and 12,600 the following year. An 
even larger increase in graduate students is 
expected, perhaps as much as 50 percent 
next year. By 1947-48 these schools will 
probably have 15,000 students in their 
chemical engineering departments.

The colleges are handicapped by insuf
ficient staffs. As was pointed out in “Tech
nical Manpower Falls Short of Industrial 
Requirements,” pp. 109-111 of the July 
issue of Chem. &  M et., a large number 
of professors have been in war work and 
have become acquainted with new pro
jects which interest them permanently. 
Further, the deans of engineering are find
ing it difficult to adjust salaries in their 
departments to meet industrial competi
tion. An accompanying table indicates 
many vacancies in all classifications from 
professor to graduate assistants.

Of the 61 schools responding to the 
questionnaire 44 reported that there were 
more applicants for admission being re
ceived than could be granted. Some stated 
that they were turning down four or five 
for every one they were accepting for ad
mission. In all about 10,000 men and 
women who wanted to study chemical 
engineering in these schools last year had 
to be refused admission. Among the most 
frequently mentioned reasons for this con
dition were inadequate facilities, and in
structional staff.

BAFFLING PROBLEM S

Problems facing the department heads 
are numerous and many of them extremely 
serious. T he most pressing problem at this . 
time is the obtaining and holding of capa
ble teachers. This is no doubt due to the 
fact that the rate of pay of teachers who 
have had experience and are capable, is 
far below the rate paid in industry to men 
of equal qualifications. One head of a 
department made the interesting comment 
that since the great influx of graduates 
under the G I Bill will be only temporary 
he cannot justify adding staff members on 
a full-time basis with permanent tenure. 
One cannot find men to fill the faculty 
without tenure.

In the opinion of another, the most ur
gent problem in chemical engineering edu
cation from a long term proposition is that 
in some manner or other there should be 
increased rewards for undergraduate teach
ing to a point to make this attractive to 
capable men. In general, chemical engi
neering departments furnish undergraduate 
instruction, graduate instruction, research, 
and consulting service. This man thinks 
the most important of these, by far, to the 
country and to industry is the undergradu
ate instruction and this is the one about 
which very little is done. There is con
siderable talk and some action in industry
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mid government on subsidizing graduate 
instruction and research, bu t if a steady 
flow of competent men with batchclor’s 
degrees is to be maintained, something 
must be done to make it more attractive to 
good men to enter the field of undergrad
uate teaching.

Yet another writes, "I believe that the 
pressing salary problem in all schools is the 
relationship between the salaries and ex
perience of the new men and the older 
men who have stayed on the job. There 
are plenty of young men who want to go 
into teaching, but at salaries equal or 
higher than being paid to professors with 
ten years of experience. I don’t blame the 
young men, this is their opportunity to 
establish themselves in a salary scale that 
is proper. However, the universities are 
not ready or willing to increase the salar
ies of their present staff to put them on a 
comparable basis with those that must be 
paid to the new man. Some of the older 
men are “stuck” at their schools, bu t that 
is no reason for bringing in a fresh Ph.D. 
with no experience at a salary almost as 
great. The problem appears not to lie one 
of getting more staff, but keeping the old 
staff at salaries comparable to the indus
trial scale for their experience and abilities. 
Too often the present staff is retarded by a 
salary scale common to all academic de
partments, such as Greek, but it always 
appears that the school of law and medi
cine have higher salary scales. This should 
also be true in chemical engineering.”

T he numerous veterans who have en
tered school at such varied times and who 
must complete different subjects for a de
gree have forced one school to offer re
fresher courses as well as subjects not 
•regularly scheduled, and this has increased 
the teaching load materially.

One of the most serious problems is the 
accommodation of students applying for 
admission. One institution accepts all qual
ified persons who apply. In this case, class 
schedules throughout the university have 
been arranged to permit morning, late 
afternoon, and evening laboratory sections. 
This requires the employment of addi
tional teachers.

Another department head is handicapped 
by the difficulty entailed in getting suitable 
laboratory' equipment due to limited 
budgets and also to inability of equipment 
manufacturers to supply at this time.

ADMINISTRATION SUPPORT

T he difficulty in getting support from 
administration to do anything different 
from the way things have been done in 
the past is troublesome. T he faculty is 
too inbred to be able to make progress in 
expansion, improvements in facilities, or 
to make changes in curricula to keep up 
with trends in chemical engineering adu- 
cation.

Several schools indicate that their most

1946 1947 1948 1949
657 1,250 1,820 2,240
198 155 020 615
33 60 100 145

N u m b e r o f  D eg rees  in  C h e m ic a l E n g i
n e e r in g  w hich  R e p o r tin g  In s t i tu t io n s  

W ill P ro b a b ly  G ra n t

B. S . . 
M. S .. 
Ph . D .

N u m b e r o f  C h e m ic a l E n g in e e r in g  S tu 
d e n ts  L as t J u n e  o r  P ro sp ec tiv e ly  

R e g is te red

Jane, Oct., Oct.,
1940 1940 1947

Freshm en.........................  3,828 4,-140 4,000
Sophom ores.....................  2 ,298 3,145 3,450
Jun io rs ..............................  1,345 1,950 2,525
Seniors............................... 787 1,300 1,840
Other m ulcrfiraduatcs..  189 240 290
Sub-to ta l..........................  8,447 11,005 12,000
G raduates........................  1,485 2,125 2,300
T o ta l.................................. 9,932 13,200 14,900

M en Now o r  P ro sp ec tiv e ly  o n  S ta ffs  
o f  D e p a r tm e n ts

Now Positions
Active Vacant

Professors.................... 114 10
Associate professors.. 65 22
Assistant professors.. 78 37
Instruc to rs.................. 69 - 31
G raduate assistants:

Teaching.................. 113 61
R esearch.................. , , 113 52

pressing problem is the lack of good me
chanics, plumbers and janitors who arc 
willing to work for university salaries. 
Another reports that they arc finding hous
ing for the faculty is a most pressing prob

lem since men whom they have considered 
to be excellent from all standpoints have 
refused positions for the reason that the 
institution could not guarantee housing 
facilities.

Veterans as a whole are able and con
scientious. They have mature judgment 
and seem to realize the value of the bene
fits which they are securing.

Several complaints concern the problem 
of handling and scheduling of mature stu
dents whose educational background and 
experience have been quite varied. It is 
often a matter of delicate judgment as to 
how these men may all be fitted into a 
fixed curriculum in order to assure them of 
a definite clean-cut chemical engineering 
education. Administrative problems have 
mounted, notably those concerned with 
the selection and handling of new students 
and the administration of government re
search contracts.

PRIORITIES

“ I believe,” writes a dean, “that the po
sition of the universities on the priority 
listing for war surplus items could be 
much better than fifth out of six classes. 
W e can only hope that the delivery situa
tion of processed items such as motors in 
35 weeks to two years will improve in the 
near future. If adequate instruction is 
to be offered to veterans who arc very 
demanding as to what they expect, drastic 
changes must be made.”

New Chemicals Used in
English Tanneries

P A U L  I .  S M I T H
Stokes-on-Trent, Stuff, England.

D u r in g  th e  w ar yea rs E n g la n d  fo u n d  it n ece ssa r y  to  m a k e  su b sti

tu tio n s  a m o n g  th e  c h e m ic a ls  u sed  fo r  ta n n in g  le a th er . S o m e  o f  

th e se  p ro v ed  to  b e  h ig h ly  sa t is fa c to r y  an d  are  p re fe rre d  to  th e  

m a te r ia ls  th ey  re p la ce d . In  a d d it io n , E n g lish  ta im e rs  h a v e  su c 

c e s s fu lly  u se d  se v er a l n ew  ch e m ic a ls . T h e ir  e x p e r ie n c e s  sh o u ld  

h e  o f  in te re st  to  th e  A m e rica n  in d u str y .— E d ito rs

Ar a n c e  o f n e w  ch e m ica ls  d e v e lo p ed  
. by  th e  c h em ica l in d u stry  for  th e  

m od ern  tan n ery  p rom ises  to  h a v e  an im 
p ortan t e ffec t o n  th e  q u a lity  o f  th e  lea th er  
p ro d u ced  an d  th e  e c o n o m ic s  o f  th e  process

of manufacture in Britain and the U. S.
In the preservation of hides and skins, 

considerable interest has, during the last 
few years, been taken in the use of the 
fluorides for the prevention and destruc
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tion of red heat and other halophilic or
ganisms known to cause great damage 
to hide proteins. Recommended methods 
of treatm ent include the soaking of hides 
in a 0.5-1 percent aqueous solution of 
sodium silicofluoride prior to salting. In 
some cases the fluoride is mixed with the 
salt.

T he disinfection of hides is also being 
carried out in solutions of fluorides, and 
a mixture of sodium bifluoride and sodium 
silicofluoride is receiving attention. C. A. 
M anthei and A. Eichorn, / .  Agric Res., 
63, 1941, claim that concentrations of 
these compounds (mixed together in 
equal proportions) 1 in 5,000 to 1 in
1 0 ,0 0 0  have been found to kill the virus 
of vesicular stomatitis in 24 hr. This 
virus, although noil-pathogenic, is closely 
related to that of the dreaded hoof and 
mouth disease. O ther useful preservatives 
and disinfectants include sodium fluoride, 
sodium pentuchlorphcnoxide, naphthalene 
and sodium arscnitc. Some tanners arc 
using pentachlorplicnol for the treatment 
of tannery plant wooden equipment such 
as paddles, drums, vats, etc., so as to pre
vent the growth of fungi, bacteria and 
other microorganisms likely to affect goods 
being processed. Pentachlorplicnol is only 
slightly soluble in water and its volatility 
is extremely low, hence it affords protec
tion that lasts. This preservative is, of 
course, extensively employed in soaking 
hides and skins.

DEPILATORIES

Several new depilatories and softening 
agents have been introduced to the tanner 
during the last few years and these include 
sodium sulphydrate, sodium tetrasulphide, 
calcium sulphydrate and calcium thiogly- 
colate. Probably the most important of 
the new depilatories is sodium sulphydrate. 
Use of this chemical enables the tanner 
to effect a worthwhile economy in the 
cost of the process as only 60 percent as 
much of this chemical is required to ob
tain the same sulphidity as with double 
strength sodium sulphide. Use of sodium 
sulphydrate means greater control over 
alkalinity and therefore less risk of damage 
to goods being processed. Tanners arc, 
today, making extensive use of sodium 
sulphydrate admixed with a small per
centage of sodium sulphide, the latter 
being present to increase the alkalinity 
just sufficient to accelerate unhairing. Cal
cium thioglvcolate promises to assume 
some importance as a depilatory agent as 
it does not exert aiiy undue swelling ac
tion on the skin proteins. On the other 
hand this chemical is somewhat unstable 
and gradually changes to calcium carbo
nate. Calcium thioglvcolate is a white 
crystalline powder, soluble up to 27 per
cent in hot water (95 dcg.C.) and 7 per
cent in cold water.

Appreciable development work has been

carried out on the use of lime liquor 
containing protein reduction products and 
products of micro-organisms for dcplia- 
tion. W ith  the Sebacol process it is 
claimed by II. Compte, Le Cufr Tech., 
30,305, 1941, that the speed of unhairing 
is increased and it is also easier to obtain 
controlled liming. The rapidity of the 
unhairing varies with the concentration 
of the depliatory agents and the tempera
ture of the liquor, while the swelling de
pends upon pH of the solution. One 
criticism levelled against the use of amine 
preparations for unhairing is that they 
have a most offensive smell and tend to 
produce a loose and empty leather.

ENZY M ATIC BATES
*

'fum ing now to the bating process, there 
appears to be some doubt, particularly in 
the minds of British tanners, as to whether 
enzymatic bates are really necessary, ex
cept, perhaps, in the case of goats for 
glace kid. W ork carried out on the use 
of ammonium chloride in dcliming tends 
to show that this fulfills a dual role by 
removing the free lime and also the pro
tein degradation products present in the 
interstices of the fibers. The removal of 
these products, such as albumoses, has 
for some time being claimed as the primary 
purpose of enzymatic bates. By the use 
of ammonium chloride instead of expen
sive bate (which incidentally contains this 
salt) the tanner can effect a considerable 
reduction in manufacturing costs. Need
less to say, this revolutionary departure 
from orthodox tanning procedure is vi
olently contested in certain quarters.

In the actual tanning processes, in
creased use is being made of synthetic 
tanning agents and many new applications 
have been found for svntans containing 
sulphonic groups. These agents are used 
to lighten the color of both vegetable and 
chrome tanned leathers and also act as 
levelling agents in coloring chrome tanned 
stock with acid and direct dyes. In the 
production of white leathers, synthetic 
tanning agents based on zirconium or 
containing zirconium salts have given sat
isfactory results.

MASKING AGENTS

The employment of masking agents for 
chrome tanning is now fairly general. 
Phthalic anhydride and adipic acid, par
ticularly the former, give very good re
sults. Their action may be summarized 
as follows:

1. The masking agent raises the precipi
tation point of one bath chrome liquors 
and ensures a less astringent solution. This 
means that tanned goods have less wrinkles 
and drawn grain, which, in the case of 
calf and goats for glace, is of great im
portance.

2. The masking agent helps to fill out

weak and porous parts of the skin and 
so produce a more salable leather.

3. It has a levelling effect on the sub
sequent dyeing operation.

Use of phthalic anhydride in one bath 
chronic tanning is fairly general in Great 
Britain but docs not appear to have been 
■taken up quite so widely by American 
tanners.

In the neutralization of chrome leathers, 
various alkalis are being used. Disodium 
phosphate gives good results and assists 
in increaing penetration of dyes (acid and 
direct) and production of more level 
colors. Ammonium bicarbonate provides 
a more uniform pH throughout the cross 
section of the chrome leather than sodium 
carbonate and assists the tanner in sub
sequent operations, particularly dyeing and 
fat-liquoring.

Various anionically active emulsifiers 
are now being used in the preparation of 
fat-liquors and sulphated fatty alcohols 
arc finding increasing employment as wet
ting agents. Some interest is being shown 
in the use of chlorinated cyclic hydrocar
bons and various plasticizers instead of 
oils and fats. Experiments carried out with 
chloronaphthalcne indicate that it is 
worthy of attention as an ingredient of 
fat-liquors and stuffing mixtures where 
mineral fats and sulphonated oils a e 
present. Synthetic agents for stuffing pig
skins and other leathers have, of course, 
been in use in Germany for some years. 
German patent 739,488 refers to leather 
stuffed with salts or aliphatic or cycloali
phatic amines of high molecular weight 
of N il, compound. E ither before or 
after the stuffing the skin is treated with 
fat emulsions prepared with the aid of 
anionically active emulsifiers.

DRYING

In the drying of leather by pasting, in
creased use is being made of methyl cel
lulose as an adhesive. Modern contin
uous drying systems for leather which 
make use of the technique of pasting on
glass plates ensures a high quality of
finished full grain leather and maximum 
area. This adhesive is easy to apply, does 
not stain and enables the leather to be 
quickly removed from the base. Inci
dentally, methyl cellulose has received 
some consideration as an ingredient of
stuffing mixtures where a filling agent is 
required.

Vinyl copolymers, acrylic resin emul
sions and ethyl cellulose are all being used 
as leather finishing compounds or ingre- 
dinets of leather finishes. Polyvinyl chlo- 
ride-acetate solutions show promise as they 
possess excellent adhesion to the leather 
base and the film possesses good flexi
bility and gloss. Acrylic copolymers are 
being used as clear finishes or lacquers 
in place of cellulose esters and the film 
has a high resistance to moisture vapor.
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A R T H U R  H. KORN Chief Engineer, Airborne Conveyors Corp., New  York, N. Y.

Practical Pointers in Design of

STORAGE B IN S
Existing literature on the design of storage bins is mostly devoted 
to stress analyses. Long before the engineer can calculate stresses, 
determine wall thicknesses and specify reinforcing rods in the case 
of concrete structures, the basic question of size and number of bins 
and their shape and relative position must be considered. This article 
discusses some of the fundamental problems involved.— Editors

E c o n o m ic  use of available space is one 
of the principal factors in designing 

bulk storage bins. It is necessary, then, to 
design bins of a geometry which will allow 
the storing of the greatest amount of ma
terial per unit space. Obviously, total avail
able space cannot be utilized. For instance, 
bins designed for draw-off by gravity must 
have a conical hopper bottom causing con
siderable space to be wasted. Also, a void 
will remain at the top of any bin since 
material, when poured, will repose under 
a definite angle forming a cone.

Excessive space loss can be minimized 
by using well designed filling and dis
charging methods. The simplest method 
of filling a bin is by raising the material to 
a high point and to have it gravitate from 
there into the bin by chute. To prevent 
possible clogging the inclination angle of 
the chute a must be greater than the angle 
of repose of the material 7 .

T he discharge point of the chute may 
be on the centerline of the bin or nearer 
the circumference. Examination of sketch
(a) will convince that additional storage 
space can be gained by having the dis
charge at the circumference. This conclu
sion is true only as long as maximum space 
utlization is the only point to be consid
ered.

Unavoidable waste space in a bin at top 
and bottom  can easily be calculated for a 
circular bin see (b ) . To assure positive 
discharge the hopper cone angle p should 
be greater than the angle of repose 7 , by 
about 15 deg. If »d*h/4 be considered 
the total available space, then the ratio of 
waste space W  to total space T  is given by 
W /T = c d /h  where c — .62 for 7 = 3 0  
deg. and c =  1.08 for 7  =  45 deg.

T he following table shows the percent
age of waste space:

7  h /d -2 h /d-4  h/d-6
30 deg. 31 16 10
45 deg. 54 27 IS

W aste space for a given height h increases 
in direct proportion with the diameter. To 
utilize a maximum of space it is advantag
eous to make the ratio h /d  as great as 
possible. For bins of square and rect
angular cross sections conditions arc 
similar.

A vexing problem in design and opera
tion of storage bins is that of arching or 
bridging in the conical bottom  part which 
may suddenly stop the discharge or cause 
an irregular flow of material, thus disrupt
ing the process dependent on a uniform 
feed. The operator is often completely 
helpless in preventing bridging and in 
breaking an arch he has to resort to such 
primitive methods as rapping the walls of 
the hopper with a hammer or running a 
poker thru specially provided holes in 
hopper walls.

A RC H IN G

None of the known anti-arching means 
are really positive and the usefulness of 
some of them is very questionable. One 
of the more common ways with which 
a designer pays tribute to this annoying 
condition is through an offset discharge 
opening in the hopper bottom . Shown in 
(c) is a bin with a central discharge open
ing, the hopper cone angle of which is p, 
and (d) represents a bin of equal waste 
space with an offset discharge opening. 
It is at least very doubtful whether this 
cone is given less to arching than (c ).

If, however, the same angle p is retained 
in the offset hopper as in (e ) , then the 
better performance is due to the fact that 
additional storage space has been sacrificed

and probably the same results could be 
obtained with a central opening in a bin 
of equal waste space as in (f ) .

Sandstrom (Chem. &  M et. Jan. 1940, 
p 2 2 ) observed that if a straight vertical 
wall on one side is instrumental in pre
venting arching then a straight baffle such' 
as a cylinder inside the hopper should have 
the same effect as in (g).

A reliable way of breaking an arch of 
pulverized or fine material is by means of 
compressed air introduced through a pipe 
extending into the bin as shown in (h ) . 
If the air is introduced at regular intervals 
it may even be effective in preventing 
bridging.

SEG R EG A TIO N

If bulk material consists of particles 
which vary greatly in size, segregation will 
take place when it is poured. The larger 
particles will roll down the cone slope at 
which the material reposes with the result 
that during the filling period of a bin, the 
coarser material will segregate towards the 
walls leaving the finer material in the 
center illustrated by ( i) . W hen  discharg
ing from the bin the ill effect is encount
ered again. A crater will be formed at the 
top and the larger particles will roll down 
the slope, this time into the center, see 
( j) . It has been found that the whole 
body of material does not move uniformly. 
At the walls the material remains more or 
less stationär}’, while in the center the ma
terial will move rapidly in a sometimes 
well defined slender column, see ( j) .

Chemical processes usually require that 
the weight of material be fed at a uni
form rate (Chem. &  M et. April 1946, pp. 
125-136). Many feeders, however, serve 
the material at a constant volumetric rate. 
Variations in the weight per cu. ft. of the 
material discharged, which is caused by 
segregation, can therefore have serious con
sequences.

A remedy claimed to give good results 
in preventing segregation consists in a 
conical baffle being placed above the dis
charge opening in (k ) . In addition, it is 
difficult to conceive of any arching below 
this baffle and if there is any truth in the
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belief that an arch cannot get the proper 
hold on a straight vertical wall necessary 
for its existence then an arch cannot de
velop above the baffle either.

BIN AGING

Most materials undergo physical and 
chemical changes while being stored. This 
is especially true of food products and 
almost any organic substance nearly all of 
which deteriorate more or less rapidly. But 
also some minerals and bituminous sub
stances are affected by prolonged storage 
and exposure to atmospheric conditions. 
I t is, therefore, desirable to have the ma
terial move through the bin as a whole 
body as uniformly as possible. Dead spaces 
where material may lodge for years while 

'being bypassed by an input of more recent 
date must be avoided.

This condition is sometimes difficult 
to meet in case the material is piled up 
on the ground floor since it is not always 
possible to add to the heap at one end and 
withdraw from the other end as in (1). 
Most common is the flat box type of bin 
shown in (m ), where material is put in at 
one end and distributed in the bin by an 
open overhead screw. It doesn’t matter 
much at which end the material is taken 
out. The draw-off material will always be 
that which was placed in storage most 
recently. T he only solution in this case 
seems to be division of the bin into at 
least two compartments which can then be 
completely filled and emptied alternately 
as in (n ) .

Even in the silo-type of bin, as already 
explained under segregation, there is con
siderable bypassing of older material by 
newer input. In this respect the long

slender bin is preferable to the shorter 
and more compact bin.

Raw materials are often received from 
a number of suppliers and usually there is 
considerable variation as to grade and 
quality of the material. Even in the case 
of a single supplier, quality of material 
may vary from consignment to consign
ment or carload to carload.

W herever it is necessary to control the 
quality' and grade of material that is fed 
into a process or packed for shipment a 
great number of small bins is preferable to 
a single large one. Material can then be 

. proportioned by drawing from more than 
one bin to obtain uniformity.

This is even more true in the case of 
processed materials such as food products 
which may vary from batch to batch in 
color, taste and odor. If a great many bins 
are provided, each one just large enough 
to receive a single batch, samples can be 
taken from a bin and if found to be off 
quality', it can be returned for reprocessing 
or blending with other batches.

FLEXIBILITY

A process may require the storing of 
several raw materials, some in large, oth
ers in much smaller quantities. The de
signer is then often tempted to provide 
bins accordingly of various sizes. A dis
tinct disadvantage of such arrangement is 
a lack of flexibility. T he relative amounts 
of materials used may not be the same 
very long. Expansion of production and 
shifting to other processes may render the 
particular set-up inefficient. If all bins 
are of the same size and a number of bins 
arc used for the material required in great 
quantities, while only one or a few bins

are used for other materials, a rearrange
ment of the storaged goods relative to 
each other can easily be obtained.

CONSTRUCTION COST

From whatever angle the problem is 
viewed, whether economy of space, segre
gation, aging, flexibility of operation, the 
tall slender bin is apparently vastly super
ior to a squat one. Just how slender to 
make a bin seems to be a question of cost 
which is largely determined by the amount 
of construction material required.

As far as a single unit is concerned, the 
bin of circular cross section is obviously 
least expensive. Such bins are widely used 
as farm silos and long years of development 
have established a certain favorable ratio 
of height to diameter which is said to 
range from 3.5 to 4.

Unfortunately the circular cross section 
does not combine readily to a group. There 
is always objectionable interspace, no mat
ter how a number of circles are patterned 
together. Sometimes the interspaces are 
used as bins, resulting in somewhat be
wildering layout and additional expenses 
for conveying equipment as in (o ) . Bins, 
into the design of which has gone more 
intensive study and careful planning than 
is ordinarily accorded a bin as an adjunct 
of a mill, are the grain elevators. Due to 
the huge size and number, they have 
undergone a steady progressive develop
ment. (p) .shows a typical layout of a 
grain elevator. Square bins grouped to- 
together as shown make up two wings of 
the building with the central portion hous
ing the elevator equipment. The ratio of 
height to diameter of the individual bins 
is usually around 6  to 7.

E co n o m y  re su lts  f ro m  p ro p c rly  d e s ig n in g  b u lk  m a te r ia l  s to ra g e  b in s
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A. EDGAR KROLL Department of Chemistry and Chemical Engineering, Lehigh University, Bethlehem, Pa.

G A U SS’S FORMULA
In Chemical Engineering Calculations

G a u s s ’s m e t h o d  of numerical integra
tion, an especially valuable tool in 

chemical engineering work, is apparently 
not generally familiar to engineers. It can 
be used advantageously to facilitate inte
gration which occurs frequently in prob
lems in fluid flow, absorption, distillation, 
and crystallization, and offers attractive 
possibilities for engineering test work. Since 
the method requires mere substitution in 
formulas and their arithmetic solution, it 
is more convenient than the tedious and 
time-consuming graphical method of inte
gration and is sufficiently accurate for 
most engineering work. As examples of its 
use the simplifications obtained in the 
measurement of fluid flow with pitot tubes, 
and in evaluating the integral for the 
number of transfer units in absorption 
problems are demonstrated below. A com
parison with results obtained by the cus
tomary graphical methods is given for both 
applications and other uses arc suggested.

In Gauss’s method of integration pre
determined values along the abscissa arc 
used. The related values of the ordinate 
are multiplied by the corresponding 
Gaussian constant. T he sum of these 
products multiplied by the over-all length 
of the intervals is the desired integral. This 
method is analogous to the well-known 
Simpson’s rule, except that in the latter 
the intervals are equal and the constant 
factors arc all simple integers. The crux 
of the Gaussian method of integration lies 
.n the location of the ordinates for any 
given range. Gauss’s method applies to

Fig. 1 —  T ypical curve show ing 
how x  values a rc  selected

Known to mathematicians, but 
seldom to engineers, Gauss’s 
formula enables accurate inte
gration of any curve to be accom
plished quickly by the use 6f 
numerical constants substituted 
in a formula. The method ap
plies whether or not an equation 
can be fitted to the curve. It is 
more rapid than graphical inte
gration and can readily be 
adapted to routine calculations 
in fluid flow, absorption, distil
lation, crystallization.— Editors

any curve, whether or not there is an 
equation for it, and the results are more 
accurate than other methods using the 
same number of points; in fact, using only 
four ordinates this method gives the exact 
integral for a seventh degree equation. Any 
number of points may be used but for 
most engineering work four points give 
sufficient accuracy. In some cases as few 
as two points can be used.

If the definite in teg ira lj^ f(x )d x  is to be 

computed from a given number of values

NOMENCLATURE

a =  Interfacial surface T per unit 
volume, sq. ft. per cu. ft.

D  = Size of openings of sieve, cm.
G — Mols of solute-free gas per hr., 

lb.-mols per hr.
h = H eight of packed tower, ft.
k a  — Transfer coefficient for gas phase, 

lb.-mols per (hr.) (sq. ft.) (driving 
force in partial press.).

L — Mols of absorbing liquor passing 
through tower per hr., lb.-mols 
per hr.

m  =  Slope of equilibrium curve.
n  =  N um ber of transfer units.
N  r =  Molecular weight ratio  of absorb

able gas to  inert gas.
(N .T .U .)a  = N um ber of transfer units 

based on gas film.
P  = Total pressure, atm .

of f (x ) , just where should these values be 
taken in order to get a result of the greatest- 
possible accuracy? In other words, how 
should the interval (a,b) be subdivided so 
as to give the best possible result? This is 
what Gauss determined in developing his 
formula which is

J* <j>(u)du — Ki<f>(ui) T  .

. . . . +  K n<t>(.Un) (1
where u„ u2 . . . . u„ are the points of sub-) 
division of the interval u =  0  to u =  l. 
This general equation can be transformed 
into forms valid over other ranges. For a 
range in variable x from a to b, we have

x  =  o +  (i> — a)u (2 )
and the corresponding values of x are x, =  
a +  (b-a) u„ xa =  a +  (b-a) u„, etc. The

value of the integralJ ' llf( x )d x  is therefore

f abKx)dx =  (b-a) [ K if  (z,) +  K ,f( x t)

+ ------- 4- K„f(xn)\ (3 )
Values of the constants u and K from 
n =  2 , to n =  7 appear in Table I.

To evaluate an integral by this method 
it is only necessary to substitute in and 
solve Equations (2) and (3 ) . If, for ex
ample, it is desired to find the area under 
the curve shown in Fig. 1 from a to b by 
using four points (n =  4), x„ x„ x„ and x„ 
the predetermined values along the abscissa 
are first calculated in Equation (2) by sub
stituting the values for a, b, and the con-

0  =  Volume flow rate, cu. ft.r per sec.
R  = Radius, ft. or in.
v  =  Velocity, ft. per sec.
V  — Volume of tower, cu.’ft.
W  =  W eight.
x =  Mol fraction in liquor.
X  = Pounds of absorbable m aterial per 

pound pure absorbing liquid. 
y  = Mol fraction in gas. 
v* =  Mol fraction in equilibrium with 

liquid.
Y  = Pounds of absorbable material

per pound of inert gas.

S ubscrip tst
1 refers to gas-liquid interface, 
p  refers to product.
s refers to seeds.
1 refers to  inlet condition.
2 refers to  outlet condition.
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N um ber

T able  I— C onstants fo r  V arious P o in ts in  G auss’s M ethod o f  In teg ra tion*

N umber
of * of

Points, n tii Ul Ui tu w «6 Ut Points, n Ki K i K , A". K , A. K t
2 0.2113 0.7887 2 0.5 0.5
3 0.1127 0.5 0.8873 3 0.2778 0.4444 0.2778
4 0.0691 0.3300 0.6700 0.9306 4 0.1739 0.3261 0.1739 0.3261
5 0.0469 0.2308 0.5 0.7692 0.9531 5 0.1185 0.2393 0,2844 0.2393 0.1185
6 0.3377 0.1694 0.3807 0.6193 0.8306 0.9662 6 0.0857 0.1804 0.2340 0.2340 0.1804 0.0867
7 0.0254 0.1292 0.2971 0.5 0.7029 0.8708 0.9746 7 0.0647 0.1399 0.1909 0.2090 0.1909 0.1399 0.0647

* F o r  v a lu e s  o f th e se  c o n s ta n ts  to  10 d ec im a l p la ces  see S c a rb o ro u g h 3.

stants u„ u., u3 and u4. Then f(x t ), f(x j), 
f(x3) and f(x4) are read from the graph 
(Fig. 1) and substituted into Equation (3) 
together with the Gaussian constants Klt 
K„, K3 and K„ and the over-all length of 
the interval (b-a). The solution of Equa
tion (3) gives the value of the integral.

P IT O T  F L O W  M EA SUREM ENT

In engineering test work where observa
tions are made at frequent intervals and 
the average value of a variable is desired, 
Gauss’s method of integration can be used 
to advantage. One example is its applica
tion to flow measurement with pitot tubes 
where it simplifies the necessary traverse. 
This use of Gauss's formula is given by 
Sherwood and Reed5 and Perry"’.

Since the velocity through a round pipe 
varies radially, the flow is given by

X t t  j j - ] ? 2  1*1

vrdr =  —g - I vd(r/R) 2

(5)
T he integration may be obtained by plot
ting the velocities as obtained with the 
pitot tube vs. Y /R 2 and integrating graphi
cally. The method usually used is to 
measure the velocity at ten points repre
senting half-rings of equal areas, in which 
case the average velocity is one-tenth the 
sum of the ten measured velocities. It 
will be shown that a simplification is ac-

Fig. 2— E q u ilib rium  curve and  o p 
e ra tin g  line  fo r  ab so rp tion  tower 

discussed in tex t p rob lem

0 0.04 0.08 0.12 0.16 0.20 0.24 0.28 
x

T ab le  II— C om parison of Average 
Velocities C alculated F rom  G raphical 
In teg ra tio n , 10-Point T raverse, and  
4-Point Gauss fo r  Flow M easurem ent 

w ith P ito t T u b esf

Avg. Ve ocity, F t. per Sec.—* 
Graphi- 

Pipe cal
Diam., Into- 10-Point 4-Point

Fluid Ft. gration Traverse Gauss
Blast furnace gas. .  6.33 51.2 52.1 51.9
Air..............................  2.17 62.0 62.3 61.7
W ater......................... 0.33 10.9 10.9 10.8
Sulphur burner gas. 1.46 23.8 23.8 23.7
4 .4  percent HCl in 

a ir........................... 0.83 27.5 27.6 27.6

t  F ro m  Sherw ood  an d  H eed5.

complished by using Gauss’s formula re
quiring only four points and eliminating 
the graphical integration.

Using the right hand member of Equa
tion (5) and Equation (2) we have 
( r /R ) 2 =  a +  (b-a)u =  —1 + 2u .

Then (n /ft)2 =  -  1 +  2(0.0694) =  -  0.8612 
(r2/ f t )2 =  -  1 +  2(0.33) =  -  0.34
(rz/RY— — 1 +  2(0.67) =  0.34
(rt/ft)2= -  1 +  2(0.9306) =  0.8612

and r, =  —0.928R, r, =  —0.583R, r3 =  
0.583R, and r4 =  0.928R, where r„ r2, etc., 
are the points along the diameter at which 
the corresponding velocities v„ v„, v3 and 
v4 are taken with a pitot tube. The dis
tances are measured from the center and 
the minus signs denote direction, —0.928R 
being on one side of the center and 0.928R 
on the opposite side. Substituting in Equa
tion (3) and putting in the constants

Q =  [0.1739 (tv +  v<) +
0.3261 (u2 +  v3)]

or the average velocity

iVvK. =  0 .1739(i'i +  t-i) +
0.3261 (e2 +  r3) (6 )

An illustrative example follows.
Example— Air is being blown through a 

12-in. diameter pipe. It is desired to make 
a four-point traverse with a pitot tube to 
determine the average velocity in the pipe. 
At what distances along the horizontal 
diameter should the readings be taken to 
give the best possible results?

r, = -  0.928ft =  -  0.928(6) =  -  5.57 in.
r2 =  — 0.583ft = -  0.583(6) =  -  3.5 in.
r3 =  0.583ft =  0.583(6) =  3.5 in.
U -  0.928ft =  0.928(6) =  5.57 in.

or the distances from the pipe wall are 
0.43 in., 2.5 in., 9.5 in., and 11.57 in.

If the velocities measured at the above 
points are as given below, calculate the

average velocity in the pipe: At r1( vt =
53.0 ft. per sec.; at r2, v2 =  77.5 ft. per 
sec.; at r3, v3= 7 8 .4  ft. per sec.; and at 
r,, \ \  —  62.5 ft. per sec. Substituting in 
Equation (6 ), v ,TB =  0.1739(53.0 4" 
62.5) +  0.3261 (77.5 +  78.4) =  70.9 ft. 
per sec. The average velocity in the pipe is 
70.9 ft. per sec.

A comparison of average velocities calcu
lated by Gauss’s method, graphical inte
gration, and ten-point traverse is given by 
Sherwood and Reed5. Some of these are 
shown in Table II. These authors report 
an average percentage error as compared 
with graphical integration of 0.25 percent 
for the ten-point traverse and 0 .8  percent 
for the four-point Gauss method.

N UM BER O F TRA N SFER U NITS

In the design of an absorption tower it is 
necessary, for example, to evalute the in
tegral in the equation

f Yl d Y
J  Yi Y - Y <

( N .T . U.)„

P k 0a V  
N * G

T he conventional method of evaluating the 
integral is to plot 1/Y-Y, vs. Y and graphi
cally compute the area under the curve be
tween the limits Yx and Y,. This method 
is tedious and time-consuming. The fol
lowing example shows how evaluation of 
the integral can be simplified using Gauss’s 
formula.

Example— Calculate the number of 
transfer units, (N .T .U . ) a, for an absorp
tion tower by evaluating the integral

rJ Y z

d Y
Y¡

where Y. =  0.0008 and Y, =  0.0337. The 
equilibrium curve and operating line for 
the system are given in Fig. 2.

Let Y,, Y ,„ Y ,„, and YIV be the four 
predetermined values of Y to be used in 
Gauss’s formula. Then from Equation (2) 
Y, =  Y2 +  ( Y ^ K ,  Y„ =  Y3 +  
(Yi-Y2 )us, Ym =  Y2 +  ( Y f Y . ) u3, and 
Y „  =  Y3 +  (Y.-Y.) u.  Therefore,

Yi =  0.0008 4-(0.0329)
(0.0694) =  0.0031 

Y„  =  0 .0008+(0.0329)
(0.33) =0 .0117

Y m  =  0.0008 +  (0.03291 
(0.67) =  0.0228

Yiv  =  0.0008 +  (0.0329)
(0.9306) =  0.0314
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T ab le  111— C om parison  o f R esults O b
ta ined  by G raphical In teg ra tio n  and  

4-Poin t G auss fo r  (N .T .U .)  a

■— lN .T.U.)o  Integra— .
Graphical 4-Point 

System Integration Gauss
HrO in air-HjSO<...........................  2.20 2.31
SOr in burner gas-HrO..................  19.93 19.85
ŁO inair-IŁ SO ............................  1.70 1.79
EbO in air-NaOH........................... 8.70 8.57
FiOinair-NaOH...........................  2.00 2.59

from Fig. 2 the corresponding values of 
Y, are Yu =  0.0010, Y in =  0.0060, 
Y „„  =  0.0152, and Yuv =  0.0238. The 
Y and Y, values thus found are substituted 
into Gauss’s formula (Equation 3) with 
the constants given and the following 
equation results.

0.1739

( +  + 0 ' 3 2 G 1  

(  YTl-  y,:i +  v,:r - ! ' „ „ ) ]  <4!

or

(N .T . U.)o =  0.0329 |^0.1739

(  i  +  I  )
VO .0031 -  0.0010 T  0.0314 -  0 .0 2 3 8 /

+  0.3261 (  Ô~7ÔÏ17 — 0 .0 0 6 0  +  

0.0228 -  O.OI52) ]  =
6.77 =  the number of transfer units.

In a similar manner, Gauss’s formula can 
be readily applied to the integral for more 
concentrated systems

r Y i ( N n + Y ) ( N n +  Yi) , , ,
Jy , --- r=T<-

to cases where the liquid film is controlling 
(N .T .U .) Li for calculating the height of a 
transfer unit in packed distillation columns 
from the equation

H .T .U . =  —  f V‘ — (̂ - —
n J m  'Jl ~ y

and also for the crystallization equation

O ther simplifications for determining 
the number of transfer units designed to 
eliminate graphical integration such as the 
logarithmic mean driving force method* or

REFER EN C ES
1. B a d g e r  a n d  M cC ab e , " E le m e n ts  o f 

C h e m ic a l E n g in e e r in g ,"  p p . 446-450 , 
M c G ra w -H il l  B o o k  C o., N e w  Y o rk , 1936.

2. P e r r y ,  J . ,  " C h e m ic a l E n g in e e r s ’ 
H a n d b o o k ,” p p . 1151 a n d  840, M c G ra w - 
H i l l  B o o k  C o., N e w  Y o rk , 1941.

3. S c a rb o ro u g h ,  J .  B ., " N u m e r ic a l  
M a th e m a t ic a l  A n a ly s is ,"  C h a p te r  V II ,  
J o h n s  H o p k in s  P r e s s ,  B a l t im o re .  1930.

4. S h e rw o o d , T . K ., " A b s o rp t io n  a n d  
E x t r a c t io n ,” p. 79, M c G ra w -H il l  B o o k  Co., 
N e w  Y o rk , 1937.

5. S h e rw o o d  a n d  R e e d . “ A p p lie d  M a th e 
m a t ic s  in  C h e m ic a l  E n g in e e r in g ,” pp . 
27 5 -2 7 7 , M c G ra w -H il l  B o o k  C o., N e w  
Y o rk , 1939.

the plotting of N .T .U . vs. (y1-mx2)/(y 2-mx2) 
at various ratios of m G /L  (ref. 2) are 
limited by the fact that the equilibrium 
curve must be a straight line in the range 
considered and an additional limitation on 
the plot is that it holds only for dilute sys
tems. Gauss’s formula will hold regardless 
of equilibrium line curvature and regard
less of concentrations.

A l t h o u g h  it  is a truism that the engi- 
. neer always strives to accomplish his 

objective at the lowest possible cost, it 
is obvious that most work of the chemical 
engineer is accomplished without con
verting the results to a monetary basis. 
T he fact remains, however, that some ac
complishments of the chemical engineer, 
a t one time or another, must be compared 
on this basis. It is no difficult problem to 
calculate costs for an existing process, since 
cost accountants have a standard procedure 
for dealing with actual costs. T he chemical 
engineer in development or consulting work 
is interested primarily in another phase 
of cost accounting— preconstruction cost 
accounting. He is interesled in historical 
cost records only as a basis for estimating 
future costs.

W hen the young chemical engineer for 
the first time tries to estimate costs for 
a proposed process, he is frustrated by the 
paucity of cost data available. The expe
rienced engineer also knows that esti
mation of costs is laborious, slow, and 
often of doubtful value, since the subject 
of costs has not been developed to any 
appreciable extent in chemical engineering, 
and many of the data come from personal 
or unpublished sources. It is granted that 
the ingredient cost for any process or op
eration is obtained easily from current 
market prices. Nevertheless, in chemical

■Results obtained by the proposed 
method using Gauss’s formula are com
pared in Table III with those obtained by 
graphical integration for several absorption 
systems.

In conclusion the author wishes to 
acknowledge with thanks the assistance of 
Dr. V . V . Latshaw in connection w ith 
the calculations.

engineering there is no extensive source 
of data for operating and equipment costs 
such as is available in the standard cost 
handbooks of civil engineering. I t is time 
that the chemical engineer had a standard 
source for cost data.

PR ESE N T  DATA SOURCES

T he principal text books in chemical 
engineering present the subject almost 
w ithout any reference to equipment or 
operating costs. An exception to this rule 
is the recent book, "Chemical Machinery,” 
by Riegel1. This book has been well larded 
with prices for typical equipment, although 
110 separate treatm ent of costs has been 
undertaken. Similar cost data arc also 
found in Perry’s "Chemical Engineers’ 
Handbook” 2 and in “ U nit Operations 
Laboratory Equipm ent” by Zimmerman 
and Lavine3.

Altogether there are probably only two 
books published in this country' in the 
field of chemical engineering which de
vote a section to the subject of precon
struction cost accounting: “Chemical Engi
neering Economics,” by Tyler* and “C hem 
ical Engineering Plant Design,” by Vil- 
brandt3. A number of articles on cost have 
appeared in various journals from time to 
time. The most comprehensive treatm ent 
is that given in the article by Bliss, “The

Needed: Standard Cost Estimating Data 
For the Process Industries

HENRY ECKHARDT
Design Engineer, E. R . Squibb & Sons 

Brooklyn, N . Y .

Author Eckliardt makes a valuable suggestion: the accumulation, 
correlation and publication by a central agency of preconstruction 
cost estimating data on process equipment and process operation. 
The source of these data would be the chemical engineers who have 
already secured them for their own use. Their reward for cooperat
ing would be the data of other engineers who had also cooperated. 
Such data are badly needed and a cooperative method of assembling 
them appears to be the only practical way. Chemical Engineering 
gladly offers to undertake the job of correlation and to that end 
urgently invites the correspondence, suggestions and/or data of 
every engineer who agrees with the aims of the plan.— Editors
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Costs of Process Equipm ent and Acces
sories”“. A very useful publication for a 
quick compilation of a cost estimate for a 
proposed process is "Report of Investiga
tions,” R. I. 3815 of the Bureau of Mines’. 
Part I of this paper contains the detailed 
capital and operating costs for proposed 
electrolytic manganese plants for a capacity 
of 1 0  and 40 tons daily.

A good beginning has been made, and 
this work should be carried further. The 
writer feels that most progress will be 
made by the combined contribution of 
many chemical engineers, rather than by 
the occasional published work of indi
viduals. The reason for this is that cost 
information is the individual holding of 
every practicing chemical engineer. Every 
engineer has in his files quotations on in
dustrial equipment of all types. Further
more, nearlv every engineer has some op
erating cost records, some of them repre
senting many hours of work, but disclosed 
perhaps only in house messages to his im
mediate superior. On the other hand, the 
experience of compilers of cost data who 
have gone to the primary source of data 
for equipment costs— the equipment 
manufacturer— has been, on the whole, 
unsatisfactory. The manufacturers are not 
willing to disclose price data except on 
actual quotation in most cases.

DIFFICULT BUT POSSIBLE

There is no question that the subject is 
difficult, but the fact that prices vary 
widely from day to day, or from dealer 
to  dealer, does not prevent the compilation 
of useful cost data. No industry is subject 
to wider fluctuations in prices of material 
and labor than the building industry, yet 
it operates to a great extent on a precon
struction cost accounting basis. IIow use
ful is the practical figure of $ 1 0  per cubic 
yard of concrete, even though the cost of 
pouring concrete varies so widely! Sim
ilarly, in chemical engineering we have the 
practical standard cost of 50c. per 1,000 
lb. of steam. More such standard cost 
figures should be established for the proc
ess industries. Besides expediting the work 
of cost estimating, the establishment of 
rccogni'/.cd standards of costs would have 
the further advantage that it would tend 
to narrow the range for quoted prices. 
Doubt in the usefulness of such data 
springs from ignoring the commonplace 
mode and emphasizing the sports at cither 
end of the probability curve.

For most preconstruction cost account
ing purposes over-all cost data are pre
ferred to itemized costs of every piece and 
part that goes into an assembly. It is 
surprising how close to the ultimate real 
cost a skilled estimator can come using 
over-all cost data. Extensive detailed pre
construction cost calculations are seldom 
justified; moreover, in the early stages of 
development when the proposed process is

in a state of flux, such calculations would 
be interminable. Even assuming that the 
flow sheet has been completed, it is ob
viously impossible to estimate the cost of 
piping by itemizing every valve, fitting, and 
piece of pipe before the layout drawing is 
made. Yet one cannot wait until the lay
out drawing is finished.

DOLLARS PER DOLLAR

IIow then can an estimate of piping 
cost be made? Obviously, the cost of pip
ing must bear some close relation to the 
cost of the installed equipment. A little 
consideration will show that it must be 
possible to determine fixed ratios for such 
costs as a function of the size of the plant 
for each class of process operation or in
dustry, such as petroleum refining, high 
pressure synthesis, heavy chemicals, and so 
on. The possible scope for such a method 
of compilation is illustrated by citing some 
hypothetical titles for cost correlations:

Ammonia Synthesis: Cost of Instru
ments (in percentage of total plant 
cost) vs. Plant Capacity.

Fine Chemicals: Cost of Piping vs.
Total Plant Investment.

These cost correlations could be pre
sented best by a graphical method. At the 
present time the practice is to plot cost of 
equipment against size or capacity, show
ing the curves for the average and also the 
maximum and minimum range of costs. A 
better way would be to plot a "scattcr- 
gram” of cost data, omitting all curves. 
This would avoid giving undue weight to 
the less frequent cases; moreover, the plot 
can be always kept up to date merely by 
adding additional data, without the neces
sity for changing earlier entries. W ithout 
making any detailed calculations, an esti
mator could determine intuitively the prob
able cost of a unit in question.

The principal reasons for inaccuracies 
arising from over-all cost estimates are due 
to the factors of changing prices, varia
tions in details among units of the same 
type, accessories, and installation charges. 
However, by following a standard pro
cedure, errors from these sources can be 
reduced to a minimum. Above all, it is 
essential that cost data bear a date. This is 
necessary' particularly in these times of 
rapidly rising prices. A standard price in
dex should be established for all equip
ment; tentatively the wage index and com
modity index current in the United States 
might be adapted for this purpose. By the 
use of such an index, cost data should be 
valid over long periods of time.

Estimated operating cost is an important 
item in determining the probable mill cost 
of product in a proposed process. Since 
the wages of a typical plant workman rep
resent a capitalized value of about $30,- 
0 0 0 , exclusive of overhead charges, it is 
obvious that the cost of labor is often the

critical factor when material cost is low’. 
There is very little published information 
on labor costs for operating typical proc
essing equipment.

Operation costs could be compiled sim
ilarly as correlation diagrams. For example, 
let us take the problem of determining 
handling and storage costs. Assume an 
estimate is wanted for the cost of handling 
and storing lignite for an annual consump
tion of 50,000 'tons. This falls in the 
class of materials that can be stored out
doors. Let us further assume that Chemi
cal Engineering has published the pertinent 
cost correlation diagrams which show (a) 
Cost per Ton vs. Annual Consumption, and
(b ) Cost per Ton vs. Storage Capacity. 
In a moment the estimator has a reliable 
figure useful for design work and budget 
purposes, without having had to consider 
any of the innumerable details of the prob
lem; that is, at this time he is not con
cerned as to the method of handling, 
whether it is by means of a dragline, con
veyor belt, gantry-crane, or otherwise. 
These details will be determined later 
when the project is in the final design 
stage. Data from other sources will de
termine this, and this will not necessarily 
require a change in the original cost esti
mate.

The establishment of practical cost 
standards appears to be a most worthwhile 
objective for the process industries. The 
problem, however, is to secure the neces
sary data. If they could get together in 
some suitable way the readers of Chemical 
Engineering could be a source for such 
data. An ideal field in which to test 
methods for compiling cost in this way lies 
in Operation Costs in the process indus
tries. The writer (and the editors.— Ed.) 
would be interested in comments and sug
gestions from readers on this proposal. If 
the response should confirm the conviction 
that such proposal is worthwhile, some 
practical way to accomplish these aims 
should be possible.

A mountain of data is scattered over the 
entire field of chemical engineering. If 
M ahomet cannot go to the mountain, very 
well: Let the mountain come to M a
homet!
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SID N EY  D.  K IR K PA T R IC K  Editor, Chemical Engineering

INTERNATIONAL OBSERVATIONS
On Operation Crossroads

A TO M IC  fission is itself a great inter- 
. national achievement, and there is no 

denying the fact that it has had and will 
long continue to have political repercus
sions. It resulted from cooperation, col
laboration and competition among the sci
entists of many nations. Before trying to 
develop some of these aspects in more 
orderly fashion, the author desires to sketch 
briefly the background of his own observa
tions as based on the nature of his associa
tion with Operation Crossroads.

For exactly two months (June 12 to 
Aug. 12, 1946) I lived on the USS Pana- 
mint (AGC-13) in intimate association 
with two important groups— the official 
delegates from the United Nations, and the 
U. S. non-participating scientific observers. 
The U. N. delegation consisted of 21 men, 
representing 11 foreign powers: Australia, 
Brazil, Canada. China, Egypt, England. 
France, Mexico, Netherlands, Poland and 
Russia. It was made up of both military 
and civilian observers, most of the latter 
being scientists. England sent two recently 
elected members of her Parliament— one 
Conservative and one Labor Party repre
sentative. France and the Netherlands 
sent naval captains and physicists in their 
military-civilian teams. Mexico was repre
sented by a research professor of engineer
ing and a lieutenant-colonel of ordnance; 
Canada by an air vice marshal and a 
major general; China by a major general 
(formerly lieutenant-general) and a pro
fessor of physics at the University of N an
king; Poland’ by two physicists— the presi
dent of the University of Warsaw and a 
professor at Lodz University; Russia by a 
professor of mineralogy' and ore dressing, 
and by the young physicist who heads the 
cyclotron laboratory in Leningrad. These 
were men of real distinction and knowl
edge as they proved over and over again 
in our many conferences.

The U. S. delegation consisted largely 
of technical representatives from American 
industries and universities. There were 
also 21 of us. Twelve were engineers (five 
electrical, three radio and electronic, three 
chemical and one civil or structural). There 
w ere. four chemists, three geologists, one 
biologist, and one public health specialist. 
W e included representatives of such corn-

United Nations Delegation and U. S. Non-Participating 
Scientific Observers, Operation Crossroads
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A ir  V ic e  M a r s h a l  ( r e t i r e d )  E . W . S te d -  
m a n , R o y a l  C a n a d ia n  A ir  F o r c e : M a j.-  
G en . ( r e t i r e d )  R . M . L u to n , d i r e c to r  M ed 
ic a l S e rv ic e s , C a n a d ia n  A rm ie s  O v e rs e a s  
(1939-46  ) ;  D r .  N a b o r  C a r r i l lo ,  d i r e c to r  
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o f M ex ico . M id d le  R o w :  D r. S im o n  P . 
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s t i t u t e  o f  N o n -F e r r o u s  M e ta ls  a n d  G old , 
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E n e rg y  C o m m issio n .
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panics as General Electric (2 ) , Radio Cor
poration of America, Dow Chemical Co.,
B. F. Goodrich Co., General Cable Co., 
Hudson W ire Co. and McGraw-Hill. 
There were two men from the faculty at 
Yale, and one each from Stanford, V ir
ginia, Wisconsin, Illinois, Oregon State 
and Texas A. & M. W e worked, lived and 
played together. There were formal m eet
ings and discussions almost every afternoon 
and they often lasted for several hours.

As pointed out in one of these sessions 
by Dr. Goldschmidt, the brilliant young 
physicist from the Curie Laboratories in 
Paris and a member of the French Atomic 
Energy Committee, the A-bomb was truly 
the product of international scientific com
petition and collaboration which started 50 
years ago in France. In 1896 Marie Skolo- 
dowski, a young Polish scientist, went to 
Prof. Henri Becquerel in Paris and asked 
for a subject she could study for her doc
torate. He invited her to investigate cer
tain uranium compounds that gave off pe
culiar radiation he called “uranic” rays, 
but which we now know were the alpha 
particles of radioactive radiation. She soon 
discovered that their intensity was not 
directly proportional to the uranium con
tent of the various ores and compounds 
and she surmised that they might be caused 

■ by minute quantities of certain other ele
ments or impurities. She went to her 
friend, the eminent French physicist, Pierre 
Curie, to ask his help with her problem. 
He thought that together they could clear 
the whole thing up in a couple of weeks, 
yet we know it became their life work and 
that of their daughter, Irene, and son-in- 
law, Joliot.

FRANCO-GERM AN C O M PE T IT IO N

The Curie’s ultimately discovered that 
the rays were related to the presence of 
two new elements, polonium (named after 
Marie’s native Poland), and radium, which 
has meant so much to the human race. 
W orkers in the Cavendish laboratories in 
England soon proved that the raj's were 
alpha particles— actually helium atoms 
formed by the disintegration of uranium. 
This, in effect, made a reality of the Phil
osopher s Stone of the ancient alchemists, 
for if elements disintegrated to form oth
ers, it should ultimately be possible to 
transmute one to another. In feverish haste 
many groups of scientists in various parts 
of the world began using these alpha rays 
in an attem pt to produce new elements or 
to make radioactive isotopes of existing 
elements. Later new types of atomic bom 
bardment were tried, some using as “bul
lets,” the neutrons that had been discov
ered by Chadwick in England in 1932. A 
group of German chemists and physicists 
soon claimed to have discovered seventeen 
new elements and proceeded to name and 
number them in their places in the peri
odic table. But the Curies’ were sure that

the Germans had used fault)’ techniques 
and that their so-called new elements were 
really isotopes of the elements with which 
they were working. They did some work 
to prove their case and wrote a scientific 
paper on the subject.

W hen Dr. Hahn, in Germany, got a 
copy he said “The woman’s crazyl Now 
I will have to waste six months in proving 
she is wrong.” Instead he worked several 
years at it and finally came out with a 
paper in which he admitted that his earlier 
work was in error— that most of the so- 
called new elements were really isotopes 
of barium. W hy barium? Leitz Meitner, 
who had been working with Hahn and 
Strassman in Germany, but was now a vol
untary exile in Sweden, made the sugges
tion that the big clumsy uranium atom had 
actually been split in two, and that barium 
was bu t one of the pieces. She and her 
brother-in-law, with whom she had been 
working, calculated on purely theoretical 
grounds that the products of such a fission 
of a single atom of uranium should repel 
each other to the extent that they would 
release about 2 0 0  million electron volts of 
energy. She communicated that informa
tion to the great Danish physicist, Niels 
Bohr, then in the United States. He in 
turn discussed it with Professor Einstein 
of Princeton, Fermi and Dunning of C o
lumbia, and others who immediately set to 
work to prove or disprove the theory. In 
a m atter of weeks atomic energy was being 
released in at least five laboratories through
out the world.

Professor Alexandrov, the able and cour
teous Russian mineralogist, injected into 
our discussions the question of uranium 
ore supplies. One obtained the impression 
that throughout many parts of the world 
there is real envy of the United States and 
of our stock of ores and fissionable ma
terials. Professor Alexandrov talked to us 
long and interestingly about the resources 
of the USSR, outlining plans for how Rus
sia’s uranium ores will be exploited as raw 
material for atomic energy.

As far as the U. S. scientists (and none 
of us like to be called that!) were con
cerned, most of our discussions had to do 
with ( 1 ) the bomb as a military weapon,
( 2 ) its effect on materiel and personnel, 
and (3) its possible peacetime uses as 
atomic energy. O ur geologists proved 
pretty conclusively that the bomb had 
little or no seismic significance as a pro
ducer of earthquakes. T he civil engineer 
thought he saw uses for it in helping to 
make over the face of the world, and we 
discussed the possible use of the A-bomb 
as a super explosive. The electrical engi
neers wanted to see atomic energy harn
essed directly by more efficient means than 
through a steam or heat cycle. The chem
ists and chemical engineers were concerned 
with the effects of atomic heat and blast 
on the constitution of matter, on teinper- 
ature-pressure relationships that might be

emploj’ed in the synthesis of new alloys— 
even new elements. T he biologists were 
most interested in the effects of radioac
tivity on the flora and fauna of the islands, 
on fish and wild-life. Being primarily sci
entists, all of these men were hesitant to 
draw too many conclusions or to talk too 
much until they had the necessary’ facts 
and figures. In  the case of Operation Cross
roads, we all realized that the data collected 
in the vast system of instrumentation be
longed first of all to the armed services 
and only secondarily to the non-participat
ing scientists.

This does not mean that these subjects 
were not discussed in never-ending detail 
by both groups. But it does mean that 
that few conclusions were reached, and 
often they must remain speculative until 
all of the data are assembled and made 
available— subjects which we hope will be 
discussed in scientific and technical articles 
for years to come.

T H E  RACE IS ON!

Of this much we are certain. An atomic 
armament race is ahead)’ under way and 
gaining momentum every’ day. I t’s too 
late now to think that we can stem that 
tide by merely commanding the waves to 
stand still. Atomic energy is with us to 
stay and cannot be outlawed by any inter
national edict unless it is enforced by pub
lic opinion, backed by proper authority. 
T he world does not want to go through 
the travesty of another Harding Disarm
ament Conference in order to draw up 
another “piece of paper,” such as the Kel- 
logg-Briand treaty. W e must face the facts 
realistically. I t  is our opportunity and 
obligation to see that atomic energy and 
its related scientific achievements are put 
to constructive use, bu t we would be fool
ish indeed if we overlooked the destructive 
potentialities of the present bomb or what 
improvements will undoubtedly come from 
it. W e  must know how to use it if neces- 
essary in our national defense, and we 
must not neglect the study of every possi
ble means of defending ourselves against 
its use by anyone else.

But I am convinced that there is hope 
that the enlightened nations of the world 
can and will work together, and that event
ually we will develop the understanding, 
friendship and mutual respect that are 
the only bases for a lasting and enduring 
peace. W e on the Panamint felt that in 
a very small way we demonstrated that 
“One W orld Through Science” is possible 
and practical, when people of the same 
ideas and ideals meet on common ground, 
to advance a common cause.

Edito r’s note: Excerpts from Mr. K irkpatrick 's  
personal diary of the two months he spent with 
Operation Crossroads have been published in. the 
August Chemical Engineering, pp. B4-8. If judged 
of sufficient in terest, the rem ainder Will be mimeo
graphed and made available a t  nominal cost to all 
who desire copies. Address inquiries to Editor, 
Atomic Engineering, Hoorn 2400, McGraw-Hill 
Bldg., 330 W est 42nd S t., New York 18. N. Y.
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EDWARD LEDOUX Attapulgus Clay Co., Philadelphia, Pa.

Continuous Drying of Adsorbent Materials
In view of its practical signifi
cance in the design of industrial 
dryers, the article of Mr. Ledoux 
will be of interest, particularly 
to those concerned with adiabatic 
drying. It presents a new method 
permitting the necessary deter
mination of the countercurrent 
adiabatic humidification line for 
drying calculations.— Editors

A l t h o u g h  th e  case o f  adsorbed  w ater is 
J r \ .  to be con sid ered  in  th e  fo llo w in g  d is
cu ssion , th e  general dry ing  characteristics  
and  th e  m e th o d  o f  ca lcu la tio n  rem ain  s im i
lar in  th e  m ore  general case  o f  sorb ed  w ater.

Elimination of adsorbed water can be 
effected by  two different methods— inter
m ittent and continuous.

The first method consists in charging 
the dryer with a certain amount of mate
rial to be processed and removing it once 
it is dried, subsequently recharging with a 
fresh batch of damp material. '1,’his oper
ation is one of unsteady state.

CONTINUOUS DRYING

In the second method, which is much 
more economical in operating cost, the 
damp material is continuously introduced 
at one end of the dryer and it emerges con
tinuously, at the desired water content, at 
the other end. Operation is continuous 
and the material is in permanent motion at 
uniform speed. The process air is intro
duced at the material outlet and emerges 
at the material inlet end; material and air 
therefore circulate in counterflow. The air 
in driest and hottest condition enters into 
contact with the material in its driest state; 
its humidity increases and its temperature 
decreases as it proceeds through the dryer 
due to the fact that the material encoun
tered is damper and damper. The oper
ation is one of steady state.

The purpose of calculation is to de
termine the length of dryer required to re
duce down to a final concentration c„ a 
flow of B lb. per hr. of material having an 
initial concentration c, by means of a flow 
of A lb. per hr. of dry' air having an abso
lute humidity w0 at inlet.

Let us first consider the case of iso

thermal operation .1 This is the simplest be
cause the humidification line on the psy
chrometrie chart is the line of constant 
temperature considered, while the curve 
giving the equilibrium humidity of the 
material as a function of its concentration 
is its isotherm. Fig. 1 is a plot of this 
isotherm, care being taken to use the same 
units for concentration as for absolute 
humidity, that is to say pounds per pound.

At any point in the dryer, the increase 
in humidity of the air is equal to the de
crease in concentration of the material; 
therefore.

A dw =  B dc 
Note that the equation has no minus sign 
because, due to countercurrent flow, dw 
and dc have the same sign when moving 
from one end of the dryer to the other.

Integration between any section of the 
dryer and the air inlet end (material out
let) yields the equation of a straight line 

A (w — w0) =  B (c — c„)
For all points in the dryer, the humidity of 
the air must satisfy this equation which is 
that of the locus of the air humidity as a 
function of the concentration of the mate
rial at the same point. Let us plot, on Fig. 
1, this line whose slope is B /A  and whose 
initial point w0, c„ is known. Its intersec
tion with the vertical c, gives the absolute 
humidity of the air at its outlet (material 
inlet) and the intersection of the vertical ct 
with the isotherm gives the equilibrium 
absolute humidity of the material as it is 
introduced; the intersection of the vertical 
c„ with the isotherm gives the equilibrium 
absolute humidity of the material as it 
emerges.

IN THE DRYER

At any point in the dryer, the variation 
in concentration of the material is equal 
to the evaporation, or:

B dc =  K ( w '- w )  SdZ 
In this equation, S  is the cross section of 
the dryer in square feet and K  is the co
efficient of vapor transfer per cubic foot of 
material.

The coefficient of vapor transfer is a 
function of concentration. This is due to 
the fact that the vapor must diffuse inside 
the material before it can be taken up by 
the air at the outer face of the particles. 
The resistance to diffusion increases as the 
concentration becomes lower so that K  de
creases at the same time as the concentra
tion. This function is a characteristic of

Fig. I — E q u ilib riu m  h u m id ity  as a 
function  o f m ateria l concen tra tion

the material which can be determined ex
perimentally by a batch method analogous 
to that for the coefficient of heat transfer. 
It can also be determined by plotting, gx- 
pcrimentally, w as a function of I in a 
continuous dryer. Indeed, from the above 
equation, the expression of K  is

K -  ( B d c /d l ) / S ( w '- w )  
while Fig. 1 gives the values of c for any 
value of w. Therefore, if w is known as a 
function of I, the curve c vs. I can be 
plotted and its slope dc/d i measured. 
Then, dc/di is known as a function of c 
while (w' — w) as a function of c is given 
by Fig, 1. Consequently, K can be plotted 
as a function of c by means of its expres
sion given abovC!

Integration of the transfer equation 
yields the length of the dryer.

B f c> dc

Since we do not know the analytical rela
tion linking K  and (w' — w) to concen
tration, it is not possible to integrate di
rectly. However, K  being a characteristic 
of the material, its values for different 
values of c are known and the values of 
(w' — w) as function of c is given bv the 
difference in ordinates between the iso
therm and the straight line on Fig. 1. It 
is therefore possible to plot the curve 
1/K (w ' —• w) vs. c and the area, limited 
by this curve and the abscissa axis between 
the limits c0 and c, multiplied by B/S, is 
equal to the distance from the material 
outlet at which the concentration is c. 
The total length of the dryer is equal to 
the surface between c„ and c,. W ith  the
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units adopted here, this length is expressed 
in feet but the calculations can of course 
be carried out in any consistent system of 
units.

Note that, since the coefficient of trans
fer is a function of the relative velocity be
tween air and material, it is function of 
the dryer cross section. Therefore K  and S 
are not independent— the choice of one de
termines the other.

Note also that, the finer the particles of 
material, the shorter the dryer since K  is 
proportionate to the surface of contact per 
cubic foot of material.

The drying time 0 is proportionate to the 
length of the dryer since, if V  is the 
velocity of the travel of the material, 
1 =  VO.

For drying of the material to occur, it is 
obvious that at all points-in the dryer the 
humidity of the air must be lower than the 
equilibrium humidity of the material 
( w '— w ) > 0 ; the straight line represent
ing the humidity of the air must therefore 
always be below the isotherm. If, for the 
same flow of material, the air flow is de
creased, the slope of the line increases, 
(w' — w) decreases, the surface to be in
tegrated increases and the result is an in
crease in length of dryer required. If the 
air flow is reduced to the extent that the 
line becomes tangent to the isotherm, the 
length of dryer becomes infinite since, at 
the point of contact, w' — w =  0. The 
slope of the tangent therefore determines 
tile theoretical minimum air flow for a 
given final concentration c0 and the air 
humidity w0. In practice, the flow must be 
sufficiently greater than the theoretical 
minimum for the length of dryer to be 
reasonable.

If the material is liquid (it is then not 
an absorbent) it is possible to approach 
isothermal operating conditions by means 
of heating elements placed inside the 
dryer. In the case of solid materials, this is 
not possible and the heating of the mate
rial is due entirely to the cooling of the 
air; operation is adiabatic or semi-adiabatic 
depending upon insulation and the initial 
temperature of the material.

For adiabatic conditions it is first neces
sary to plot, on a psychrometrie chart fea
turing total heat“ and upon which are shown 
the isostercs of the material, the adiabatic 
humidification line whose origin is of 
course at point 0  representing the con
ditions of the air at inlet (Fig. 2).

If no outside heat is supplied, at any 
point in the dryer
— A dQ =  AL,vdw — B q d t' ( d t ' < 0 )  
This equation, in which q is the heat 
capacity of the damp material and t ' its 
temperature, is that of the adiabatic humid
ification line. T he relation indicates that, 
through its decrease in total heat dQ, the 
air supplies the net heat of desorption and 
the heating of the material. N et heat of 
desorption, L v, is the difference between 
the heat actually required to vaporize the

unit weight of an adsorbed liquid and the 
normal heat of vaporization at the same 
temperature .3 The net heat is a function of 
concentration and also, strictly speaking, of 
temperature. In the temperature ranges 
encountered in drying, however, variations 
with temperature can be neglected.

Since A dw =  B dc, the above equation 
may be written

dQ /dw  — — (L.v — q d t'/d c )
The minus sign is due to the fact that Q  
decreases when w increases; t ' decreases 
however when c increases so that d t '/d c  is 
negative. Considering that dQ /dw  is the 
slope of the tangent to the adiabatic hu
midification line, the problem consists in 
plotting a curve whose tangent is known. 
W e know the value of L x as a function of 
concentration at the average temperature 
since this is a characteristic of the material. 
However we do not know the value of 
d t'/d c  as a function of c because the tem 
perature of the material depends upon the 
humidification line itself. It is therefore 
necessary to proceed by successive approxi
mations.

As a first approximation, the temperature 
variation of the material is neglected. Slope 
of the line then becomes dQ /dw  =  L v 
which is known for each intersection of the 
curve with the isosteres.

The slope at point O is equal to the net 
heat L v for the concentration 1 percent 
(Fig. 2 ). Let us now cross-hatch each 
isostere with parallel lines whose slope 
equals the net heat for the corresponding 
concentration; the lines do not necessarily 
have to be equidistant. This being done, 
it is possible to run the humidification line 
through the groups of cross-hatching. The 
precision increases with the number of 
isosteres available; it can also be increased 
(although this is not necessary for the first 
approximation) by following up with the 
Picard process.1

For a given concentration, the tempera
ture of the material is read at the inter
section of the isostere considered and the 
adiabatic humidification line. It is there
fore now possible to determine a first ap
proximation of d t'/d c  for each value of

concentration. For instance, at point B 
where the concentration is 3 percent, we 
have
d t'/d c  = ( 8 5  -  1 1 6 )/(1 7  -  3 ) =  -2 .2 1  

In practice, a larger number of isosteres 
should be available so as to permit taking a 
much smaller interval.

W ith  this first approximation of d t'/dc , 
a second approximation of the humidifica
tion curve can be plotted by the method 
previously outlined, using the complete ex
pression of dQ /dw . T he accuracy of this 
second curve is usually sufficient for all 
practical purposes. Note that q is also a 
function of concentration since, if we call 
q ' the specific heat of the dry' material, 
q =  q' +  c.

T he equilibrium absolute humidity of 
the water being vaporized (w ') is given by 
the intersection of the adiabatic humidifi
cation line and the vertical lines of constant 
absolute humidity on the chart. W e can 
thus plot the curve c vs. w' and apply the 
same method as previously for the de
termination of the length of the dryer, the 
newly determined curve c vs. w' being 
used instead of the isotherm.

For the drying to be adiabatic, the mate
rial must be introduced at the temperature 
indicated by the intersection of the isostere 
corresponding to the initial concentration 
and the adiabatic humidification line. For 
instance, in the case of Fig. 2. if the con
centration of the material to be dried is 
0.29 lb. per lb. (29 percent), the material 
must be  introduced at 71-72 deg. F. Con
versely, if it is the temperature of the 
material which is set, then the inlet air 
conditions are determined by the adiabatic 
humidification line which can be plotted 
from either end, whichever point is known.
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Shipping Liquid Sulphur 
Is Practical

Test shipment of liquid sulphur in ordinary tank cars such as are 
conventionally used for hot asphalt have proved surprisingly suc
cessful. Transporting sulphur in this state rather than in the solid 
offers certain advantages to the consumer— one of which is that it 
is ready for use, an important point in modern contact acid plants. 
Engineers engaged in designing new sulphur burning plants or who 
are revamping present equipment, may wish to examine the benefits 
derived from receiving liquid sulphur in tank cars.— Editors

S h i p p i n g  sulphur as a liquid instead of 
as a solid lias intrigued engineers for 

a number of years. Recently the idea was 
put to test. It was demonstrated that sul
phur can be shipped in the liquid or 
molten state and that under certain con
ditions handling sulphur in this way has- 
several advantages.

Prior to the war sulphur was ordinarily 
shipped in box cars, barges or steamships. 
Because it was protected and covered dur
ing transit it arrived at the customer's 
plant in a clean condition. During the 
war years, however, due to the shortage of 
box cars, considerable quantities of sul
phur were shipped in open top cars. Such 
shipments being exposed to the weather 
while in transit, often arrived at the cus
tomer’s plant contaminated with cinders 
from coal-buming locomotives or contain
ing extraneous materials picked up en 
route. If stored in the open it was further 
contaminated by dust and dirt from the 
plant grounds.

These contaminating materials often 
caused difficulties in the customer’s equip
m ent, particularly when the sulphur was 
burned in the newer types of sulphur burn
ers in which molten sulphur is sprayed into 
a combustion chamber through atomizing 
nozzles. Cinders and other carbonaceous 
material were particularly troublesome as 
these reacted with the sulphur to form 
asphaltic compounds which clogged the 
atomizing nozzles and also interfered in 
other ways with the smooth burning of 
sulphur.

Engineers of the Texas Gulf Sulphur 
Co. discussed these problems with the 
operating staff of one or two consumers of 
sulphur and as a result a remedy was sug
gested; namely, th e  shipment of molten 
sulphur in tank cars. It was anticipated 
that sulphur so shipped would arrive in

the same purity in which it flows from the 
wells at the company’s mines. Experi
mental shipments of molten sulphur in 
tank cars were made.

Tests proved surprisingly successful. 
It was demonstrated that liquid or 
molten sulphur could be shipped in ordi
nary tank cars of 8 ,0 0 0  to 1 0 ,0 0 0  gal. 
capacity such as are conventionally used in 
the shipment of hot asphalt. The cars 
used were lagged with only about two 
inches of insulation. But even with this 
equipment which was not especially in
sulated, it was possible to ship the sul
phur distances involving transit time of ten 
days or more and have it arrive in a com
paratively fluid condition. Since the cars 
used were provided with steam heating 
coils it was a simple matter to remelt the 
solidified sulphur and to drain or pump it 
to holding tanks or pits.

It is anticipated that in the future, 
should the transportation of liquid sul
phur become a common practice, that spe
cial tank cars properly insulated will be 
built so that the solidification of sulphur 
during transit will be considerably reduced. 
It was particularly interesting to note that 
even if delays in transit occurred, and even 
if the sulphur in the car should solidify 
completely, it was possible to remelt it 
without damage to the interior steam coils 
or to the tank car itself.

CER TA IN  ADVANTAGES

Shipping molten sulphur in tank cars 
offers certain advantages to .the  consumer. 
T he product as received is as pure and un
contaminated as when it leaves the mines. 
It is free of dirt, and ash is a minimum. 
Since it is not exposed to the weather it is 
dry and therefore free of sulphuric acid. 
This means that corrosion of sulphur han

dling equipment in the plant is decreased. 
Unloading solid crude run-of-mine sulphur 
is a dusty operation and often during un
loading operations, particularly during a 
high wind, excessive losses of sulphur may 
occur. Liquid sulphur from tank cars may 
be unloaded by gravity or by pumps; it is 
a dustless operation, a fact greatly appreci
ated by labor, and sulphur losses during 
transfer are negligible. Furthermore, the 
sulphur is ready for use, an important 
point in modern contact acid plants, where 
all sulphur usually is melted prior to burn
ing and, hence, the receipt of molten sul
phur means a saving in steam.

AN IN N O V A TIO N  1

Shipping liquid sulphur is an innovation 
not only for the sulphur consumer, but 
also for the producers of sulphur, and many 
factors in connection with its shipment 
still remain to be solved. The sulphur 
producing industry has designed all of its 
handling and storage equipment to handle 
only the crushed solid. Handling sulphur 
in this manner enables the industry eco
nomically to maintain the large stocks of 
sulphur, and guarantee to its consumers 
ample stocks of this essential element. 
Should the sulphur industry find it neces
sary to  ship a great portion of its produc
tion as liquid sulphur, its entire storage 
and handling facilities will need to be re
vised.

STOCKPILES

It is doubtful whether the industry under 
such conditions would be able to maintain 

■ the same large stockpiles. T he customer 
is also confronted with the question of 
stockpiles and it is anticipated he also will 
want to maintain fairly large reserves of 
sulphur" of the crushed solid to take care of 
unanticipated demands, as this is the 
easiest way in which the material can be 
stored. It, therefore, is doubtful whether 
the shipment of molten sulphur will be
come a universal practice. But for those 
customers who are located so that regular 
shipments of molten sulphur can be made 
to take care of their demands, liquid sul
phur in tank cars offers certain definite ad
vantages.

The success attending the shipment of 
molten sulphur in tank cars has also led to 
suggestions regarding shipment of liquid 
sulphur in barges and steamships. Since 
molasses, heavy crude oil and asphalt are 
being handled in this manner, this sug
gestion is but natural. However, it would 
appear that shipment to consumers in 
molten state will be confined to tank car 
lots direct by rail to point of consumption. 
Engineers engaged in designing new sul
phur burning plants or who are revamping 
present equipment, may wish to examine 
the benefits that can be derived from re
ceiving liquid sulphur in tank cars.
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POTASH INDUSTRY
\

Resources, Operations and Prospects
American potash interests re
cently issued three reports regard
ing its industry 011 “Potash Re
serves of the United States” by 
Samuel H. Dolbear; “The Econo
mics of the Potash Industry” by 
Jules Backman; “Past Consump
tion and Future (1950) Require
ments of Potash Salts in American 
Agriculture” by J. W. Turrentine. 
This article summarizes outstand
ing factual and opinion summar
ies from these reports in an effort 
to present a broad picture of the 
industry as a whole. Substantially 
all of the text represents verbatim 
quotation, but 110 effort is made 
to separate the items according to 
original authorship.— Editors

P o t a s h - b e a r i n c  materials from which 
production is now obtained and those 

which comprise possible sources may be 
classified as follows:

Highly water-soluble minerals, either in 
the form of brines; or as solid deposits in 
which the potash occurs principally as syl- 
vite carnallite and langbeinite.

Polyhalite— a compound of potassium sul
phate with other sulphates— which though 
water-soluble is less so than those mentiohed 
above.

Potash-bearing silicates such as greensands 
and certain shales in which the potash- 
containing constituent is insoluble bu t from 
which water-soluble potash can be produced 
by appropriate chemical treatment.

Sundry materials such as portland cement 
and iron blast furnace flue dust from which 
potash can be recovered as a byproduct.

Miscellaneous materials that will vield 
potash, the most plentiful of which is sea 
water.

T he terms “economic mineral reserves” 
or “ore reserves” are customarily used to 
designate minerals which can be mined and 
marketed at a profit. Such a profit must be

continuously available, otherwise reserves 
may be created or obliterated by the eco
nomic tide. Increases in cost or decreases 
in selling price may wipe out economic 
reserves and conversely decreases in cost or 
higher selling prices may create reserves, 
while in fact there has been no change in 
quantity or richness of the depositc them
selves.

In this (Dolbear) report we are con
cerned not only with “economic reserves” 
bu t also with what has come to be known 
as “strategic reserves.” W hile the cost of 
production cannot be entirely disregarded in 
“strategic” material, its production under 
emergency conditions docs not necessarily 
involve the clement of profit. T he term 
“strategic reserves” as used herein includes 
therefore any potash-bearing material that 
may in the future be made to yield potash 
with a reasonable expenditure of labor and 
material.

RESERVES ESTIM A TED

Known resources of potash in brines and 
in highly soluble salts of deposits now under 
production amount to 107 million tons of 
actual potash (ICO) of which 73 million 
tons are estimated to be recoverable. Pos
sible reserves of sylvite yet undeveloped in 
the New Mexico field may add as much as 
400 million tons to these reserves.

Proved reserves of polyhalite are estimated 
at 140 million tons of K20  and there is in 
addition over 100 million tons of K20  in 
probable reserves, with possible reserves sev
eral times these figures.

Potash-bearing silicate rocks are available 
in almost inexhaustible quantities. W hile 
the cost of extracting potash from such 
materials would be greater than in the case 
of soluble potash minerals, they constitute 
nevertheless sources of potash which could 
be used in an emergency.

Both known reserves and potential sources 
of potash in the United States are so ex
tensive that any apprehension as to early ex
haustion is unwarranted. Reserves other 
than those now under production, including 
partly developed sources and “strategic re
serves” which may be utilized in an emer
gency, provide a tonnage so large that ex
haustion is not predictable within several 
hundred years.

Gross reserves of potash (K20 )  in solu
tion (brines) and present as highly soluble

salts are as follows, the figures representing 
tons: New Mexico, 85,963,000; California,
20,000,000; Utah (brines-recoverable), 1,- 
000,000— or a total of 106,963,000.

Recoverable reserves of potash from the 
above are: New Mexico, 58,000,000; Cali
fornia, 14,000,000; U tah, 1,000,000— a total 
of 73,000,000. This represents an overall 
average extraction of 6 8 .2  percent.

At the assumed rate of consumption 'of
500,000 tons annually and with no imports 
of foreign potash, these already developed 
and producing sources are sufficient for 146 
years. If it is assumed that imports will 
again be on a prewar scale, then these re
serves would last for over 290 years. (These 
data seem low, as present annual consump
tion in U. S. is 750,000 tons.— Editor.)

Possible additional undeveloped reserves 
in the New Mexico area may amount to 
more than 400 million tons, and if this is 
realized by future exploration, such reserves, 
together with the presently developed ton
nage, would last at the rate stated for over 
685 years.

Strategic reserves arc regarded as those 
which may be drawn upon in case of emer
gency. They include, therefore, not only 
potash materials which may be produced 
commercially, bu t those which may be util
ized with a reasonable expenditure of labor 
and materials in an emergency. For the 
purpose of this report, however, they have 
been limited to potash-bearing materials 
under production in 1945. plus those cov
ered by reports of the U. S. Bureau of 
Mines and others, and indicated as having 
possible commercial character.

T o this must be added possible recovery 
of byproduct potash with a potential annual 
production in tons as follows: portland
cement, 1 0 0 ,0 0 0 ; blast furnace, 2 0 0 ,0 0 0 ; 
distillery waste, 140,000; or a potential 
total of 440,000.

INSOLUBLE POTASH

Greensands, also called marls, arc widely 
distributed in the United States, and are 
particularly conspicuous on the eastern sea
board. W hile the potash content is much 
lower than that of the sylvite deposits of 
New Mexico, and problems of treatm ent arc 
more difficult, the huge tonnage and its 
nearness to the principal consuming areas 
make greensands one of the largest potential 
sources of potash in the United States.
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Comm ercial. exploitation of these de
posits may require the utilization of large 
tonnages of waste material in the manu
facture of portland cement, sand-lime brick, 
activated silica, or other byproducts. W hile 
greensands need not be utilized as a source 
of potash so long as high grade soluble 
salts are available elsewhere, they serve as a 
large reserve located close to points of con
sumption of both potash and the byproducts 
which might be derived from its production.

Georgia shales, sometimes referred to as 
the Cartersville slate, extend from Carters- 
ville, Ga., northwestward, a distance of 9 
miles. They are found over an area several 
miles in width, with a depth of thousands 
of feet. As in the case of greensands, utiliza
tion of this material probably involves the 
production of portland cement or the pro
vision of some other outlet for large quanti
ties of waste material. Also, as in the case 
of greensands, these deposits'are close to the 
principal areas of consumption of potash 
and other byproducts.

Wyommgite deposits are not advantage
ously situated with respect to markets for 
its products. Plans are, however, being 
made by a large chemical company to pro
duce potassium carbonate from wyomingite 
as an incident to the operation of Wyoming 
trona (soda) deposits. Potash in this form 
is used entirely in industry and commands 
a higher price than fertilizer potash.

POTASH FROM  C EM EN T

Raw materials entering into the manu
facture of portland cement contain small 
percentages of potash, the potash being vola
tilized and passing out of the cement kilns 
with dust and furnace gasses. There are 113 
cement plants in the United States, the raw 
materials of which contain from 0 .2 0  per
cent to 1.16 percent of potash of which 
24.5 percent to 95.9 percent is volatilized.

Thus the amount of potash escaping in 
stack discharge amounts to 0.35 to 5.15 lb. 
per bbl. of cement, with an average of 1.93 
lb. per bbl. Based on the five-year period 
average (1935-39), average annual produc
tion of 106,636,443 bbl., equal to 20,047,- 
651 short tons, but omitting stack dis
charges amounting to less than 1 lb. per bbl. 
of cement produced, there is recoverable 
about 84,000 tons of potash annually from 
cement plants. Certain changes in prac
tice could increase this amount to in excess 
of 1 0 0 ,0 0 0  tons of potash per year.

In recent years only one cement plant, 
located in Maryland, has recovered and 
marketed this byproduct potash.

POTASH FR O M  FU RN ACE DUST

Blast furnace charges, comprising iron 
ore, coke and limestone, contain minor 
amounts of potash which arc volatilized 
and may be recovered by treatment similar 
to that applied to Portland cement dust.

According to Mcrz and Ross for each ton

of pig iron produced, 4.9 lb. of potash (K20 )  
are volatilized, representing-84,000 tons per 
year on a basis of 33,700,000 tons of pig 
iron.

According to Turrentinc, the addition of 
a small amount of common salt to the 
charge more than doubles the y ield which 
could, under American practice, be in
creased to 2 0 0 ,0 0 0  tons of K , 0  per year. 
W artim e production of about 60 million 
tons of pig iron would, of course, increase 
this amount. N o potash has been recovered 
from this source in recent years.

RESOURCE CONCLUSIONS

Developed potash reserves in mines now 
under operation comprise a small part of 
resources. They are, however of substantial 
size and constitute present sources of supply 
for agriculture and industry. T hat the ton
nage in New Mexico will be substantially 
extended if exploratory work is undertaken, 
there can be little doubt. Potential addi
tional potash ore in that area is possibly 400 
million tons.

The beds of sylvite-cafnallite ore in east
ern Utah appear to be 10 to 20 times as 
thick as the sylvite beds in New Mexico. 
Their areal extent and grade remains to be 
established by further exploration, neverthe
less they arc regarded as of potential im
portance.

Salt beds of Texas are known to contain 
sylvite and other potash minerals, but these 
occurrences have not been adequately ex
plored, hence estimates for this area are 
omitted.

Polyhalitc is widely distributed through 
New Mexico and Texas, and established re
serves in the Carlsbad area are extensive 
enough to supply U. S. demand for over 
2 0 0  years.

Recoverable potash in soluble minerals 
and brines, reasonably established by exist
ing exploration, constitute adequate reserves 
for the present and can be extended sub
stantially by further exploration.

Potash in insoluble form in various rocks 
has been established to exceed 850 million 
tons. By suitable treatment this potash can 
be produced in water-soluble form. De
veloped and potential reserves of soluble

potash are so extensive however, that there 
appears to be n o . justification for further 
attempts to utilize these insoluble materials 
at present. They comprise, however, a 
huge back-log of secondary character.

W A R TIM E POTASH

The wartime record of the potash indus
try is outstanding whether measured in 
terms of output, prices, or labor relations. 
The record of inadequate supplies and sky
rocketing prices during W orld W ar I was 
replaced by a record of stable prices and a 
tremendous expansion of output during the 
recent conflict. The highlights of this 
present study, which examined the indus
try’s long-term development as well as its 
wartime record, may be summarized as 
follows:

Supply of Potash— This is a small indus
try with relatively few producers. Annual 
sales at the wartime peak were about $30, 
000,000. Domestic production has been 
expanding steadily since 1921. O utput ex
panded from 10,171 tons K-0 in that year 
to 312,000 tons K.O in 1939 and 835,000 
tons ICO in 1944. Imports accounted for 
more than half the domestic consumption 
before the war cut them off. The produc
tion increase of 522,368 tons in 1944 as 
compared with 1939 more than offset by a 
wide margin the decline in imports. The 
potash industry’s wartime expansion was 
financed privately.

Demand for Potash— Approximately 90 
percent of the potash is used in agriculture; 
the remainder is used in chemical industries. 
Potash is used in each of the 48 states. 
However, almost two-fifths of the potash is 
delivered in five southeastern states: Georgia, 
Florida, Virginia, North Carolina, and 
South Carolina. Potash is used in connec
tion with many crops. Potash content of 
mixed fertilizers has been steadily increased. 
From 1920 to 1943 plant-food content 
increased by 6.4 percentage points of which 
potash accounted, for three-fourths. In 1920, 
about 17.3 percent of the plant-food con
tent of mixed fertilizers was potash. In 
1930, the proportion was 28 percent and 
in 1943 it was 35.6 percent for potash is not 
determined by its price because it represents
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only a small proportion of the total cost of 
mixed fertilizer.

Prices— Potash is quoted on a K20  basis 
thus making it possible for producers of all 
grades to compete directly in terms of price. 
Prices are quoted fob Carlsbad, N. M., and 
Trona, Calif., and ex-vessel • at about 40 
ports; the result is a multiple basing-point 
system of pricing. The customer is given 
the option of taking the shipments on the 
basis that will result in the lowest price 
to him. This fob system results from the 
adoption by the industry of recommenda
tions made by U. S. Department of Com
merce experts in 1940. To even out flow 
of deliveries, the industry uses a system of 
discounts recommended by the U. S. De
partment of Commerce. On orders placed 
prior to June 3, a 12 percent discount is 
granted, on orders placed from July 1 to Sep
tember 30, the discount is 6  percent. Part of 
the discount is paid at the end of March 
upon completion of contracted deliveries. 
On shipments from Carlsbad, freight costs 
average about one-third of the cost to the 
consumer. This is due to the fact that the 
main consumers are in the East while potash 
is produced in the W est. Potash prices 
showed practically no change during the war. 
This record is in sharp contrast with the 110 
percent rise in farm prices. 35 percent in
crease in wholesale prices, and 21  percent 
increase in fertilizer prices. Price stability 
in W orld W ar II compares with an almost 
tenfold increase in W orld W ar I. Long
term trend of potash prices has been down
ward. Muriate of potash prices in 1944 were 
27 percent below those in the period 1910- 
14.

Labor Relations and Wages— T he indus
try has one of the most liberal labor records. 
In addition to high wages, workers received 
various benefits including: sick leave, retire
ment pensions, two-week vacation after two 
years, transportation allowance, provision of 
tools and equipment, holidays with pay, 
maintenance of membership, seniority, etc. 
During the war a liberal incentive wage 

1 bonus system was adopted in the Carlsbad 
area. Yearly average bonus payments ranged 
from 10 percent to 13.85 percent of earn
ings. Labor productivity appears to have 
increased by about 3 percent in the Carls
bad area during the war years as a result of 
the adoption of the incentive wage system.

Industry and Government— Industry and 
government agencies have cooperated in the 
exploration for potash resources. Potash 
companies mainly operate on government- 
owned lands under leases issued bv the De
partment of the Interior and to a small ex
ten t by the states. Royalties are paid by 
the companies at rates specified in the 
leases. Despite the splendid wartime and 
prewar record, numerous proposals have 
been made to expand government control 
over the potash industry. Such proposals 
have been made by the National Farmers 
Union, Tennessee Valley Authority', Ameri
can Farm Bureau Federation, a special com

mittee of the U. S. Departm ent of Agri
culture and the U. S. Departm ent of the 
Interior. Programs deemphasizing govern
ment control have been proposed by the 
National Council of Farm Cooperatives and 
the National Planning Association.

PR O T E C T IN G  AM ERICA N  POTASH

Competition in potash from foreign coun
tries is to be expected. American industry 
as a whole realizes the importance of in
ternational trade and that this must be based 
on exports as well as imports. T he potash 
industry does not request any protective 
measures which are not warranted and which 
are not as a rule granted to industries in 
general.

Protection w'hich the potash industry de
serves may be summarized briefly: Since 
potash is a vital industry in war as well as 
in peace, it deserves protection from un
warranted competition from abroad. This 
is particularly so since there are no tariffs 
protecting the American producers of this 
commodity. As a result of the war, im
portant changes have occurred in the potash 
industry outside of the United States. There 
is a possibility that production in countries 
in Europe will be government-owned-and- 
controlled and that it may be dumped in 
the United States to create dollar exchange. 
There is the danger that potash received 
in®the form of reparations by some coun
tries may be sold to the United States or 
that such receipts of potash will release 
domestic stocks for shipment to the United 
States. There is a possibility -that a power
ful new potash cartel may be formed which 
may adopt a price policy detrimental to 
American producers. American potash in
dustry has a right to expect protection. The 
best method of achieving this would be the 
establishment of a quota system based on 
consumption in the United States.

PO STW A R  POTASH NEED S

On the basis of Departm ent of Agricul
ture and Tariff Commission figures require
ments of potash for 1950 are estimated to 
be: In agriculture— with full play of eco-

Provcd and  S trateg ic  P o tash  
Reserves o f U nited  States

G ro s s  E s t im a te d  T o n s — KaO

S o u rc e s  in  p ro d u c t io n ,  1.94.5;
B r in e s  ...........................................  21 ,000,000
H ig h ly  s o lu b le  s a l t s . . . . . . .  S5,963,000

T o ta l  ....................................... 106 ,963,000
S o lu b le— In ' o p e r a t in g  m in e s  

b u t  n o t  in  p ro d u c tio n ,
1945

P o ly h a l i te  .................................  240 ,000,000
G la s e r i t e - h a n k s i te  ................ 11 ,200,000

T o ta l   .................................... 251 ,200,000
In s o lu b le

G re e n s a n d s  ............................... 513,905,000
G e o rg ia  s h a le s  .......................  250,000,000
IV y o m in g ite  ............................  94 ,000,000

T o ta I  ......................................... 857 ,905,000
G r a n d  to t a l  ....................  1 ,216,068,000

nomic forces: (a) Full employment, 612,000 
tons K„0 (b) some unemployment, 445,000 
tons; in chemical industries— (a) Full em
ployment, 50,000 tons KjO (b) some un
employment, 40,000 tons (c) Depression—
25.000 tons.

Postwar potash supplies for the United 
States would consist of domestic production, 
forecast at the potential rate of 875,000 tons 
of K ,0 , and importations from Europe 
which have been estimated by Tariff Com 
mission. Total supply, depending upon the 
degree of domestic business activity, would 
therefore, according to government esti
mates, amount potentially to: with full em
ployment, 1,178,000 tons with some unem
ployment, 1,072,000 tons. Thus, the sur
plus of potential supply above requirements 
would be in excess of one-half million tons. 
Therefore, if there be imports of the order 
of magnitude predicted- by the Tariff Com 
mission, to avoid surpluses the domestic 
production >vould perforce be reduced to 
the levels of, with full employment, 359,- 
000 tons ICO; with some unemployment
288.000 tons ICO.

E C O N O M IC  CON CLU SIO NS

W ith in  this (Turrentine) report there 
have been presented the estimates of postwar 
potash requirements and supplies recently 
released from federal sources. They must 
be accepted as impartial and informed. 
W ide discrepancies appear in these esti
mates, the result of varying suppositions and 
viewpoints based thereon. W e have en
deavored to compose these differences to 
produce a realistic presentation as a basis 
from which to proceed with a study of 
our postwar potash problem.

The following conclusions seem war
ranted:

Current rate of production of American 
potash mines and refineries will provide 
ample supplies for domestic use in 1930, 
even with the maintenance of a high level 
of national income.

Restoration of imports from Europe will 
contribute to a surplus which would appear 
to mean curtailment in domestic production, 
even to the point where, as indicated by 
certain estimates, the domestic industry is 
forced out of business.

T he familiar expedient of disposing of sur
pluses by a price reduction would be of 
no avail in disposing of surplus potash since 
its wholesale price has no immediate and 
only an insignificant ultimate influence on 
retail, farm-delivered prices and therefore on 
consumption, the latter depending on farm 
income and that in turn depending on the 
over-all national state of employment.

W ith  potash reserves of the dimensions 
disclosed in the Dolbear report, they will be 
ample for a minimum of 500 years at the 
rates of consumption projected by official 
forecasters and for such other longer terms 
of years as determined by the volume of 
future imports.
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Napalm Reconverts From Incendiaries to Soap

E ssential steps in  conversion o f napalm , an  alum inum  soap, in to  a usable 
sodium  soap a re : M ixing w ith su lp h u ric  acid (below ), boiling  with steam  to 
com plete hydrolysis (u p p e r  r ig h t) ,  and  m ix ing  w ith caustic soda to n eu tra l
ize fa tly  acids. F in a l p ro d u c t is b lack  liqu id  w ith odo r like  ta r  soap

Na p a l m ,  which was belched in fiery 
arcs into Jap pillboxes, is being con

verted into soap by the army forces in the 
Middle Pacific Command. Already 10,000 
gal. of the soap have been made and it is 
estimated that upwards of a million gal
lons could be produced from remaining 
stocks. It is somewhat germicidal and is 
being used in army hospitals and other 
installations in the Hawaiian Islands for 
washing dishes, pots and pans; to clean 
floors, woodwork, and porcelain; to wash 
cars, trucks, and aircraft; and as a liquid 
solvent in laundries.

Napalm contains the ingredients of soap 
and was, in fact, made by the nation’s 
largest soap makers. It is a solid mixture 
of aluminum soaps, derived primarily from 
coconut fatty acids, naphthenic acids, and 
oleic acid. A satisfactory process for con
verting this into a soluble sodium soap

was developed by Col. George F. Unmacht, 
Chief Chemical Officer of the Army 
Forces’ Middle Pacific Command, and 
the staff of the 43d Chemical Laboratory 
Company.

First, prisoners mix the sweetish-smell
ing napalm with water and sulphuric acid 
in a lead-lined trough. From the resulting 
acid hydrolysis, the napalm yields its free 
fatty acids. Incidentally, this sulphuric 
acid, like everything else connected with 
the process, is a surplus item. By utilizing 
another surplus, silica gel, it is extracted 
in a simple contact process from FS, the 
smoke mixture formerly used to screen 
troops on beachhead operations.

After the Jap P W ’s, faceless and gnome
like in their gas masks, have stirred each 
fuming batch for an hour with garden 
hoes, the mixture is dropped into red 
cedar field laundry tubs, diluted with hot

water, and bubbled with live steam for 
14 hr. Then it cools and stratifies. W ater 
is drained off, removing aluminum sul
phate and excess sulphuric acid, and the 
remaining free fatty acids are washed in 
hot water and pumped, still hot, to 
settling tanks made from gasoline drums.

After 10 to 13 hr. of draining, the batch 
is blown bv compressed air into a mobile 
mixer which was used in combat to pre
pare napalm fire solutions. Here the free 
fatty acids are neutralized with caustic 
soda solution, also blown into the mixer, 
to form liquid soap. The caustic solution 
is prepared in tanks made from napalm 
drums and agitated by motor-driven paint 
stirrers.

As a final step, sediment is removed in a 
sand filter. The soap is then bottled or 
barreled, and labeled. If it were worth the 
trouble it could be reduced to a solid.

During the war napalm was the thicken
ing agent that turned ordinary gasoline 
into the sticky jelly used in fire bombs and 
flame throwers. Now, by the canny use of 
surplus materials, the Army converts it to 
a general purpose liquid soap.— Editors

GEORGE E. McCADDEN
U.P. Staff Correspondent 

Honolulu, T.H.
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OUR CHANGING INDUSTRIAL GEOGRAPHY
D u r i n g  and immediately before the war large munitions 
plants were built in non-industrial areas. Many, who 
have wondered whether or not this trend would continue 
for peacetime construction, will find this question con
clusively answered in the current issue of our sister pub
lication. Mill Supplies.

Its editors have completed a statistical study that not 
only points to a distinct change in the pattern of indus
trial areas over that which existed prior to the war, but 
also shows a substantial increase in industrial building dur
ing the past 17 months as compared with that for the 
36 months preceding the start of the defense program in 
1940. This may well mean new sales opportunities for 
chemical engineering products and sendees.

Contracts awarded for industrial building in 1945 and 
for the first five months of 1946 amounted to $1,052 
million as compared with $912 million during the three 
immediate prewar years 1937, 1938 and 1939. Further
more, the publication points out that “ the location of 
new plants is not following the prewar geographical pat
tern. Older industrial areas, while showing substantial 
absolute gains, are not accounting for as large a portion 
of the total as they did prewar. The trend of growth 
appears to be toward the Midwest, Southwest and Far 
W est.”

In a list of the states ranked in accordance with their 
percentages of the total industrial construction during 
the past 17 months, Texas takes first place with 11.76 
percent. This compares with only 4.99 percent for the 
three years preceding the war. California is second with
11.56 percent as compared with 5.64 percent prewar. 
Third place goes to Ohio with 10.54 percent and fourth 
to Illinois with 8.42 percent.

Pennsylvania shows the largest percentage decrease—  
from 16.87 percent in 1937-38-39 to 7.76 percent in the 
Jan. ’45-May ’46 period. This does n ot mean, of course, 
that private industrial construction has reached the satura
tion point in Pennsylvania. As a matter of fact its $81,-
611,000 of new plants built during the last 17 months 
exceeds that of all except six other states. Likewise while 
the greatest percentage increase for a single area was for 
the seven Far W est states, their total of $163,495,000  
was considerably exceeded by the $183,312,000 of the five 
M iddle Atlantic states. Again, in the southern states, 
where new construction contracts decreased nearly 5 per
cent from the prewar period, the actual postwar volume of 
$117,039,000 was more than twice as great as the volume 
of $54,927,000 for the New England states.

T he most encouraging conclusion to be drawn from- 
these figures is that industry is making rapid progress, 
with its postwar construction program!. Some parts of

the country are pushing ahead of others, but practically all 
are advancing. And the end is not yet in sight because, as 
of May 1946, there was a rapidly growing backlog of pro
posed industrial projects amounting to $1,744,161,000, 
which is approximately twice the total volume for the 
last three prewar years, and almost equal to that for the 
entire eight-year period from 1932 through 1939.

THE RISING SPIRAL
A b u s i n e s s  librarian tells us there is an increasing call of 
late for books on business cycles. W hat threatened to 
become a lost art (or science?) during the war has sud
denly become of interest to laymen as well as economists. 
Our friend tells us that her visitors are beginning to talk 
about the rising spiral of wages and prices and to speculate 
on how soon we are coming to a repetition of the recession 
of 1921. They seem to think that we are going to have 
such a shakedown in 1947 before we can launch forth 
on a four or five-year cycle of good business.

W e hope they are wrong, but events of the past few 
weeks indicate that this country is still far from any 
wage-price stabilization. The CIO threatened the D econ
trol Board that unless all price controls were restored and 
prices rolled back, the unions would demand additional 
wage increases. A second round of reconversion wage 
adjustments is coming up in the automobile industry— or 
at least is being talked about by the Ford and Chrysler 
locals. Increased wages to meet increased prices, then 
higher prices to m eet rising wages— so the spiral spins 
until something happens and we all suffer.

A POOR START ON A VITAL PROBLEM
T h a t  first “list of critical products and materials which 
will be used as a basis for certification” in arranging for 
deferment of irreplaceable production workers in industry 
is truly a fearful and wonderful thing. Those in the 
Civilian Production Administration who made it appar
ently had no concept of the basic problems of the chem i
cal process industries. Chemical engineers and executives 
still have an educational job to do with the draft boards, 
which has not been made easier by*CPA’s well intended 
but inadequate effort.

One or two examples will illustrate what we mean: 
The list of goods which are so important to the public 
includes industrial alcohols, but it does not mention any 
other organic chemicals. The list includes potash, which 
is desirable, but it makes no mention of nitrogen chemi
cals. The list provides for phosphate rock, desirably, but 
it says nothing about the needed sulphuric acid with 
which to convert that rock into superphosphate.

Apparently the first list to be used came from a quick
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review of current worries by the housing specialists in 
CPA. W e are reliably informed that no chemical advice 
was sought or used. Only under these circumstances can 
one understand how such a jumbled listing could have 
been achieved.

Perhaps the list as it stands is so bad, as a result of 
this method of production, that corrections soon will be 
forthcoming. W e all have reason to hope so, for without 
important additions the list will not begin to do the job 
which Selective Service must accomplish in discriminat
ing between those really “irreplaceable production work
ers” and those who would just like to escape sendee in our 
peacetime Army and Navy.

THE $10,000 CEILING
C o n g r e s s  has voted itself higher wages. An increase to 
what is in effect a salary of $15,000 instead of the old 
$10,000 is a good thing not only because it may attract 
higher caliber personnel to our lawmaking bodies, but 
also because of its indirect effect on other congressional 
inhibitions.

An early and important benefit may be that the gov
ernment ceiling on salaries for top scientific and engineer
ing personnel may also be suitably raised. Only by that 
means can Congress expect that high-grade technical 
executives will look forward with hope and expectation 
to a permanent career in the public service. Only by that 
means will the government prevent the departure of many 
able investigators and administrators just at a time when 
they have reached the highest level of their value as pub
lic servants.

It will be a good thing if we all bring to the attention of 
congressmen and senators from time to time the need 
of a higher ceiling on professional salaries. Appropriate 
action may be expedited now that the congressmen them
selves arc not bumping their own heads against a lower 
ceiling.

ELIMINATE THE BOOBY TRAPS
M a n y  industrial establishments which have served their 
war purposes are badly contaminated with hazardous 
chemicals, explosives, or other materials which must be 
removed before these plants may be safely used or 
operated by others. W ar Assets Administration promises 
to decontaminate these potential booby traps. It is 
important that this be done. Those who seek to deal 
with surplus property which may require this attention 
should insist that the most thorough-going effort be made 
to eliminate all contamination before workers unac
quainted with the war conditions are allowed to enter for 
remodeling or use. And, incidentally, it requires real 
skill to eliminate contamination without hazard to those 
involved in this essential but delicate task.

EXPLAINING THE PROFIT MOTIVE
D r .  F r e d  I. K e n t ,  president of the Council of New  
York University, was asked by his grandson to explain how 
there can be a profit on a transaction which is not taken 
from the work of some one else. Ilis answer was such a 
clear exposition of this subject that it has recently been 
repeated, approximately as follows, in a course in better

business management being sponsored by the General 
Electric Co.:

Dr. Kent points out that profit is the result of enter
prise which builds for others as well as for the enterpriser, 
and he uses as an example a primitive community of 100 
persons dwelling at the foot of a mountain. There is no 
water except at a spring at the top of the mountain. 
Therefore, every day all of the 100 persons climb to the 
top of the mountain to obtain water. It takes an hour 
to go up and back.

One of the hundred conceives the idea of digging a 
trough in the mountainside all the way down to the place 
where he has his habitation, and he builds the trough. 
Whereupon he says to the 99 others that, if they will 
give him the daily production of 10 minutes of their time, 
he will give them water from his basin. He will receive 
990 minutes of the time of the other men each day, which 
will make it unnecessary for him to work 16 hours a day 
in order to provide his necessities of life. H e is making 
a tremendous profit by his enterprise and gives each of 
the 99 others 50 additional minutes each day for himself. 
Thus, through the enterprise of one man, all of the 100 
have profited, but not to the same degree.

W ith  the encouragement of this profit, his imagination 
is stimulated and lie conceives the idea of using the 
water to1 run a mill and to grind the com  for all of the 
other 99, if they will give him 1/10 of the time they 
save. And so it goes on, this one man with the profit 
motive as a stimulant conceives other ways of saving 
time, and in each case to the profit of himself and others.

As the community grew, it was realized that the chil
dren should be taught the ways of life. Since there was 
now more production capacity than required to provide 
for the bare necessities of life, it was decided to ask some 
members to cease providing for themselves, pay them, and 
set them to teaching the young. And as intelligence grew 
and there was more time available, art grew, and certain 
ones could be paid for entertaining the others.

Thus Dr. Kent explained in simple terms, based on 
sound and fundamental thinking, the possibilities of serv
ing society through the profit motive. This is a hypotheti
cal case, but it is none the less typical of the history of 
commerce and industry, and could be more widely used 
by all of us, should occasion arise.

FOR PROFESSIONAL GUIDANCE
A t v a r i o u s  times in his career every chemical engineer 
is called on for advice by young men who are thinking 
about entering our profession or by educators and others 
who want a brief description of the field, the kind of 
work chemical engineers do, how they are trained, and 
where and how they are employed. Several sources of 
such information are available but none quite so compact 
and useful as the recent booklet of the National Roster, 
entitled “Chemical Engineering as a Profession.” This 
was written by Dr. W . T . Read with the assistance of 
other members of the National Roster and the U. S. 
Office of Education staffs in cooperation with many in the 
chemical engineering profession. It may be purchased 
from the Superintendent of Documents, U. S. Govern
ment Printing Office, for 10 cents a copv. Ask for 
“Vocational Booklet N o. 3 (1 9 4 6 ), U. S. Dept, of Labor.”
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A Chemical Engineering Report

Process Design and Operation Guided by the

ECONOMIC BALANCE
T ile  econ om ic balance is recognized  as a basic en g in eerin g  concept. Its 

them e, m axim um  profit per u n it tim e, shou ld  b e a w atchw ord in  th e  design  
and operation  o f  p lants and processes and sh ou ld  constantly  gu id e  the  
efforts and thoughts o f  the ch em ica l en g in eer . No chem ical en g in eer , 
th erefore, can afford to overlook  the econ om ic  b a lan ce fo r  h is  success  
m igh t w ell h in g e  on  understand ing  and ap p ly in g  th e  p rin cip les involved .

T h is report ou tlin es these prin cip les and am p lifies them  in  the fo rm  
o f  actual exam p les fro m  industry. It is taken  fro m  a chapter in  P ro f.
C. G. K irkbride’s forth com in g  b ook , C hem ical E n gin eerin g  F undam entals, 
to  b e p u b lish ed  soon  by th e  M cGraw-Hill B o o k  Co., New Y ork  1 8 , N. Y.

O n e  o f  the basic fundamentals of 
chemical engineering is the economic 

balance. Chemical engineering economics 
deals primarily with the determination of 
the point of maximum profit per unit time 
to do a given job. Essentially everything 
the chemical engineer does must be re
duced eventually to a profit and loss basis. 
The economic balance, therefore, is at all 
times the guide of the practicing chemical 
engineer. Thus, he should determine as 
soon as possible the economic feasibility 
of any project on which he works. An 
employer is always vitally interested in any 
well supported proposal which shows how 
the earnings of the enterprise can be in
creased.

T he philosophy in some of the foreign 
countries is quite different from that in 
this country inasmuch as processes are fre
quently developed for the sole purpose of 
making the country self-sufficient with re
spect to the product which the process will 
provide. Such developments were carried 
out before the recent war despite the fact 
that the cost of producing the product by 
the new process was substantially greater 
than its cost if purchased from industries 
of other countries. Such a controlled 
economy results in a higher cost. The sys
tem in this country is, in general, based on

obtaining products at the lowest available 
cost even though from a foreign country. 
Thus, the chemical engineer who practices 
in this country' must work toward produc
tion at competitive costs or his proposals 
will not fit in with the economic system. 
Of course, in the case of war the philosophy 
of national self-sufficiency usually becomes 
necessary.

E C O N O M IC  C O N T R IB U T IO N

The success of the chemical engineer is 
directly related to his economic contribu
tions to an enterprise. The chemical engi
neer who merely follows instructions will 
not be very successful. On the other hand, 
the chemical engineer will attain success 
who frequently effects a significant reduc
tion in cost of production; makes a new 
design at lower cost; obtains an increase in 
production at a profit; leads the way to an 
increase in the yield of the more valuable 
products; shows how to produce a new 
product at a profit; makes a profitable trade; 
or obtains a valuable patent.

It is impossible to cover all the various 
aspects of chemical engineering economics 
in a single article. I t will be feasible merely 
to introduce the philosophy of the eco
nomic balance and show by a few examples

how it can be applied to the unit operations 
and chemical processes. For a broader 
treatm ent of chemical engineering eco
nomics the reader is referred to Tyler 
(Chemical Engineering Economics, M c
Graw-Hill Book Co., New York, 1938).

T he chemical engineer in practice must 
familiarize himself with the economic 
status of the enterprise with which he is 
connected. This will enable him to deter
mine the most likely possibilities for in
creasing the earnings of the business. If 
he has knowledge of the processing costs 
of the manufacturing plant, he will be 
in a position to determine those 
costs which, if reduced, would result in a 
large annual saving to the company. W hen 
attention is concentrated on reducing a 
small cost (dollars per year), the achieve
ment is often relatively unim portant even 
though a substantial percentage reduction 
is realized. Instead, if attention is directed 
toward reducing a large cost, the saving 
may be considerable even though only a 
small percentage reduction in cost is 
effected. Consequently, it is usually pref
erable to direct attention toward the reduc
tion of the larger, more im portant m anu
facturing costs.

If fuel is expensive, the average chemical 
engineer can usually make attractive eco
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nomic contributions by improving combus
tion efficiency. On the other hand, if fuel 
is relatively inexpensive, the probability is 
that a large saving in fuel cost could not be 
obtained by improving combustion effi
ciency.

N E W  PROD UCTS

In the event that consideration is being 
given to marketing a new product or in
creasing production for an existing market, 
an accurate estimate of the market poten
tial is necessary. The chemical engineer 
must have a reliable estimate of how much 
can be sold and the corresponding price 
before an economic appraisal can be made. 
If a reduction in the amount of products 
to be sold is made, a rather accurate esti
mate of the effect can usually be ascertained 
but when the volume of products is in
creased it is not always possible to predict 
the effect as accurately as desired. A slight 
increase in the supply may “break” the 
market and result in a loss. In case the 
sales demand is supplied by manufacturing 
a portion and the remainder is supplied by 
purchases from other manufacturers, the 
effect of an increase in production will re
place the supply at highest cost. This al
m ost always is the cost of the portion pur
chased from other manufacturers. The 
saving is therefore the difference between 
th e  cost of producing the additional 
am ount of product and the cost of pur
chasing that amount from other manufac
turers. This is a frequent case in the pe
troleum industry.

If there is a large supply of raw material 
a t low cost, the situation presents an oppor
tunity for large economic returns. A proc
ess for converting low value raw material 
into products of high value is wliat is 
•needed. The individuals who can show 
how this can be done will have made an 
important economic contribution to their 
company. Frequently such a process con
stitutes an invention and a patent on the 
invention is a valuable asset of the com
pany.

BASIS O F E C O N O M IC  BALANCE

T he fundamental basis for all economic 
balances is maximum profit per unit time. 
Industry and business operate on a basis 
of earnings per unit time. Consequently, 
any economic appraisal must be on that 
basis. W hen an economic balance deals 
w ith reduction in manufacturing costs, the 
balance must be made so that profit or 
net earnings per unit time is the maximum. 
In the event that production per unit 
tim e is fixed (fixed gross income) as a 
result of a fixed market, the economic 
balance may be based on the minimum 
cost of production per unit time or per 
unit of production. This is valid, however, 
only when the gross income or its equiva
lent is fixed. If production is not limited

by the market, the point of maximum 
profit will not necessarily be at the point 
of minimum unit cost of production. For 
example, a manufacturing plant can pro
duce 100,000 units of production per day 
at a cost of $1 per unit but can produce
150,000 units per day at a cost of $1.10 
per unit. T he last increment of 50,000 
units therefore costs $65,000 or $1.30 per 
unit. Assume that the volume of the mar
ket is sufficiently great so that the increase 
in production can be absorbed without 
any change in sale price. In this case it 
is apparent that as long as the price f.o.b. 
the manufacturing plant is above $1.30 
per unit the earnings will be greater at the 
higher production rate even though the 
unit cost of production is higher.

O V ER ALL PR O FIT

The chemical engineer who is engaged 
in technical service in a manufacturing 
plant will occasionally encounter cases in 
which one department will lose money 
by carrying out a certain operation but the 
enterprise as a whole will realize a signifi
cant increase in profit per unit time. In 
such a case the operation should be con
ducted so that the enterprise as a whole 
realizes maximum profit per unit time. 
Usually a department head will appreciate 
this fully and will be quite willing to 
accept the loss so that the firm can obtain 
the increase in earnings. The economic 
balance, however, must be well founded 
and fully supported by evidence before 
the department head will be willing to 
direct the operations of his department 
along the lines indicated by the economic 
balance. He must have a good argument 
to justify operating so that a loss to his 
department is incurred.

The same principle is frequently en
countered in the operation of a given 
production unit. In order that the produc
tion unit may operate at maximum profit 
to the enterprise, it is often necessary to 
operate a single piece of equipment in the 
production unit well below its maximum 
efficiency. For example, it may be neces
sary to operate a fumace so that the fuel 
consumed per unit of production is con
siderably higher than would be the case 
if the production rate were reduced. But

at higher rate the earnings per unit time of 
the enterprise is a maximum.

Thus, the economic balance will consist 
of a balance between costs and income per 
unit time so that the difference between 
them is a maximum. If production rate 
(gross income) is fixed or docs not enter 
into the economic calculations, the balance 
may be made between the various costs so 
that the total cost per unit time or per 
unit of production is a minimum.

Another procedure very often used in 
an economic balance is based on incre
mental costs. This involves merely the 
calculation of changes in costs and changes 
in income which are a result of a change 
in a primary variable. In the example 
described above the incremental method 
was used. The change in cost for the 
increase in production of 50,000 units per 
day was $65,000. The primary variable 
in this particular case is the rate of pro
duction.

If consideration is being given to the 
installation of a new process in a manu
facturing plant, it is usually much simpler 
to appraise it on the basis of differences 
or increments. A base case is established 
which represents the current situation. 
Then the effect of the new process in 
terms of production and costs is calculated. 
Often the effect on production includes a 
reduction in production of certain ma
terials and an increase in the production 
of others. If the net changes in production 
and costs are known the economic balance 
can be made as a predicted difference in 
net earnings of the enterprise relative to 
the base case or existing situation.

TER M IN O LO G Y

There are several terms commonly used 
in chemical engineering economics which 
should be defined and discussed before 
proceeding with applications of the eco
nomic balance. Fixed charges or fixed costs 
are those which are not affected by changes 
in production rate. For example, the de
preciation charges on an investment are 
fixed per unit time regardless of the use 
to which the process or equipment is put. 
Also a large portion of overhead charges is 
fixed because the salaries of most of the 
key men in the management will not be
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affected by changes in processing or changes 
in raw materials. For the purpose of 
economic balance it is almost always essen
tial that the fixed costs be separated from 
the variable costs. The variable costs will 
be affected by changes in processes or 
changes in equipment. A good example 
of a variable cost is fuel consumed by a 
boiler. The rate of fuel consumption is 
directly related to the rate of steam gen
eration. Thus, the fixed and variable costs 
should be segregated in order to make a 
sound economic appraisal. The chemical 
engineer must exercise caution when ob
taining cost figures from accounting or 
bookkeeping records. Such costs fre
quently include cost items which are not 
pertinent to the economic balance and 
must therefore be eliminated from the cost 
figures used in the balance.

N E W  IN VESTM ENTS

In economic balances which involve new 
investments, the fixed costs that are a 
result of the new investment must be 
considered. On the other hand, the fixed 
charges on existing investments usually are 
not pertinent because they will be constant 
per unit time and therefore will not affect 
the final conclusion. In other words, after 
an investment is made the fixed charges 
continue regardless of how the investment 
is used.

T he most important factor concerning 
the possibility of making an investment is 
the length of time for the investment to 
pay for itself. This is commonly called the 

pav-off-timc” or the time for amortiza
tion. The maximum length of time which 
will be considered for amortizing an in
vestment depends to a large extent on what 
the project is. In the case of ocean cargo 
vessels it is not uncommon for them to be 
amortized over a period of 20 years. On 
the other hand, a maximum time of 4 
years for amortization of process equip
ment is not unusual. One of the chief 
reasons for this is that process equipment 
becomes obsolete at a rapid rate due to 
research and development which provides 
substantially more economical processes.

Although the board of directors of a 
corporation may not consider an invest
ment in process equipment unless it will 
amortize itself within four years, after, an 
investment is made the amortization may 
be at a somewhat lower rate than 25 per
cent per year. Usually such rates are 
fixed at maximum values by the govern
ment in connection with corporation in- 
oonie taxes.

U N IT  OPERATIONS

Importance of considering the economic 
balance with respect to unit operations is 
obvious. W hile all unit operations cannot 
be discussed here the principles involved 
are similar in all of them. Those variables

which affect the size and capacity of 
process equipment will be found to be the 
key to economic balances in the unit 
operation.

H EA T TRA N SFER

There are many different economic bal
ances in the field of heat transmission. 
Here as in essentially all applications in 
the unit operations, the economic balance 
usually reduces to a balance of costs to 
give the minimum operating cost.

One of the more common economic 
balances in heat transfer is the determina
tion of the optimum thickness of insula
tion for hot (or cold) surfaces. This is 
a balance between reduction- in the cost 
of the heat being lost and the cost of the 
insulation. T he investment cost of insula
tion is made up of the labor for installing 
it and the cost of the material itself. 
The investment cost is charged off at a 
constant rate over the life of the insula
tion. The life of the insulation will de
pend primarily upon the type service to 
which it is put. It may range from a year 
to ten years.

IN SU LA TIO N  THICKNESS

A number of papers have been pub
lished on optimum insulation thickness. 
McMillan (Trans. ASME, FSP, 51, 549, 
1929) reduced the economic balance for 
optimum insulation thickness to a graphi
cal solution which was reproduced by Perry 
(Chemical Engineers Handbook, p. 996, 
2nd Ed., McGraw-Hill Book Co., New 
York, 1941).

An example of optimum insulation 
thickness which involves the detailed cal
culations will help clarify the philosophy 
of application of the economic balance. A 
flat vertical surface is at a temperature of 
500 deg. F. and the resistance to heat 
flow to the surface is nil. The surface is 
insulated with one inch of insulation but 
it is thought that considerable beat is 
being lost from the surface of the insula
tion to the atmosphere which averages 
about 70 deg. F. The insulation has a 
thermal conductivity of 0.040 B.t.u. per 
deg. F. per ft. per hr. The heat transfer 
coefficient for the air film at the surface 
of the insulation is 4.0 B.t.u. per deg. 
F. per sq.ft. per hr. and may be assumed 
to be constant for any thickness of insula
tion. (This assumption is not quite valid 
because radiation and natural convection 
increase with the surface temperature. But 
since these factors arc beyond the scope 
of this article the assumption is made 
merely to simplify the presentation.)

If insulation costs, S0.40 per sq.ft. per 
inch of thickness installed, and heat loss is 
at a cost of SO.50 per 1.000,000 B.t.u., 
what should the thickness of insulation be 
if the insulation is amortized in 4 vears? 
The thickness should be based on opera

tion 24 hours per day 365 days per year. 
Insulation is available as boards of one 
inch thickness.

On the basis of 100 sq.ft. of surface 
the heat loss would be: B.t.u. per hr. 
=  UAAt =  (100) (500 -  70)U -  43,000 
U  or U  =  l / [ l /4 .0  +  L /(1 .2 )  (0 .04)] =  
1/(0.25 +  2.08 L ) where U  =  heat trans
fer coefficient, A =  area in sq.ft., t t e m 
perature difference, and L =  thickness of 
insulation in inches. Then heat loss =  
[43,000/(0.25 +  2.08 L )] [B. t. u. per hr.] 
or (43,000) (24) (365)/(1 .000 .000)
(0.25 +  2.08 L) =  376/(0 .25  +  2.08 L) 
million B. t.u. per yr. Therefore cost of 
heat loss =  188/(0.25 +  2.08 L) dollars 
per year.

Since the insulation thickness will be 
made up by installing layers of one inch 
thickness, the investment cost for insulation 
=  (100) (0.40) L =  40 L. The cost of 
the insulation is amortized over a period 
of four years making the annual cost of 
insulation =  40 L /4  =  10 L. Total 
annual cost of heat loss-*plus insulation is 
therefore C =  188/(0.25 +  2.08 L) +  10 
L. Minimum cost for various thicknesses 
can be determined by assuming thicknesses 
L  in one inch increments and calculating 
the value of C  in dollars per year per 100 
sq.ft. of surface.

L C
1 90.80
2 62.60
3 59.00
4 61.90
5 67.65

Thus, minimum cost is obtained with a 
3 in. thickness of insulation.

D O W N  T IM E

Another type economic balance in the 
field of beat transmission is the determina
tion of the optimum time for cleaning heat 
exchangers, condensers, etc. This is usually 
a balance between costs of heat loss and 
cost of cleaning such that the minimum 
total cost is realized. Some times, how
ever, process factors enter into the bal
ance which are of great importance. For 
example, an overhead condenser for a 
fractionating column may become fouled 
so that sufficient reflux cannot be obtained 
to give the desired fractionation. In such 
a case the loss sustained by the reduction 
in effectiveness of fractionation must be 
considered in the balance.

Actually, an economic balance should 
be made in an original design to determine 
the size of heat exchanger, condenser, etc. 
to be installed. Such a balance must be 
predicated upon an estimated rate of foul
ing of the heat transfer surface. This will 
usually result in a surface area sufficiently 
large so that the heat exchanger need not 
be cleaned until the entire manufacturing 
unit is shut-down for routine inspection 
and cleaning. If sufficient heating surface 
was not installed and the production ca-
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parity of the entire manufacturing unit is 
limited by a fouled heat exchanger, it is 
usually quite profitable to install additional 
heating surface.' The amount of additional 
surface should be determined by economic 
balance.

M ATERIALS HANDLING

The philosophy of the economic balance 
is very important in the unit operation, 
materials handling. The optimum amount 
of storage and the optimum method of 
transportation of both raw materials and 
finished products should be arrived at by 
economic balance studies.

For example, a company may have 
manufacturing plants at two different loca
tions which produce the same product. In 
such cases the question arises as to which 
market should be supplied by each plant. 
T he optimum is a balance of manufactur
ing cost and transportation cost for each 
plant. Frequently the manufacturing cost 
at one plant will be somewhat less than 
at the other owing to various conditions 
which prevail. Thus, if transportation 
rates are the same from each plant, the 
plant which has the lower manufacturing 
cost should supply the market beyond the 
equidistant locus between the two plants. 
In effect the division of the market should 
be based on the locus of identical total 
cost for each plant. All this, of course, is 
predicted upon the assumption that each 
plant has sufficient production capacity to 
handle the economical portion of the 
market.

Another type economic balance in con
nection with transportation is one which 
occurs when a company is handling part 
of its transportation with its own facilities 
and the remainder by means of other con
veyances. The question that presents it
self under such conditions is what trips 
should be handled by companv-owned 
facilities and which should be handled 
by other conveyances. For example, a 
petroleum company may transport a large 
part of its crude oil by company-owned 
barges and the remainder which must be 
moved by barges may be handled under 
contract by a transportation company. Since 
the companv-owned barges could make 
any of the regular trips the company 
chooses to have made, it is desirable that 
they be used to maintain the total 
transportation cost at the minimum.

C H EM ICA L PROCESSES

Usually economic balances which deal 
with chemical processes are of greater im
portance than those on the unit opera
tions. There is greater chance of economic 
contributions with economic balances on 
processes. As a matter of ’fact, when a 
design of a new manufacturing unit is be
ing made it is ordinarily of great economic 
importance to get the unit into production

as soon as possible because the earnings 
upon which the unit was justified are 
usually quite large. Thus, it is question
able economy to delay the installation of 
a unit in order to make detailed economic 
balances during the design of the unit. 
It is usually preferable to allow liberal 
safety factors. For this reason economic 
balances which involve the unit operations 
are made in a general form so that op
timum size of equipment can be speci
fied quickly. An example of this already 
cited is the graphical chart prepared by 
McMillan for quick determination of opti
mum insulation thickness.

COM BU STION

The feature of greatest economic im
portance in the combustion of a fuel is 
the cost of heat utilized for the desired 
purpose. One fuel may have a substan
tially higher heating value than another 
but the one which provides the more use
ful heat per dollar is preferred from an 
economic standpoint if other factors arc 
equal.

There are other things, too, which must 
be considered in the evaluation of fuels. 
One of these is the cost of handling. For 
example, a heavy fuel oil which becomes 
plastic at moderate temperatures (such as 
40 deg. to 60 deg. F .) would cost more 
to handle in cold climates than a fuel 
oil which remains fluid at —20 deg. F. 
Special provision for heating the oil of 
high pour point must be provided in the 
cold climate so that it will not solidify 
in the lines and burners. Also, another 
factor of gTeat importance is the ash in 
the fuel. Some ash has a bad effect on 
refractory^ brick work of furnaces. It re
acts chemically' with the refractory and 
produces a product of relatively low melt
ing point. The result is that the refractory 
bricks rapidly disintegrated. This entails 
high maintenance cost on the furnaces 
which is directly chargeable against the 
fuel with the offending ash.

FU EL IM PURITIES

Still another factor is the sulphur con
tent of fuels. The sulphur burns to SO. a 
large part of which will oxidize to SO., if 
in contact with any rust (iron oxide). In 
this case it is essential that the flue gases 
be maintained at a sufficiently high tem
perature so that the S 0 3 and ILO  of the 
flue gases do not combine and condense 
so that they come in contact with any 
steel work including the smoke stack. The 
minimum temperature which must be 
maintained can be calculated on the basis 
of the partial pressures of the SO, and H.O 
in the flue gases. This some times results 
in poorer fuel economy in order to main
tain the necessary temperature of the flue 
gases. There are several more factors such 
as these which are discussed fully by

Ilaslam and Russell (Fuels and Their 
Combustion, McGraw-Hill Book Co., New 
York, 1926).

The value of fuel varies rather widely 
over the United States. In the Great Lakes 
Region and in the East Coast Region 
fuel is expensive. In the Southwest, how
ever, fuel is fairly inexpensive although its 
value will probably increase with time. Up 
until about 1940 it was relatively com
mon to see petroleum companies burning 
huge quantities of fuel gas at torches in 
order to dispose of it. It was a byproduct 
from their processes which could not be 
utilized with immediate profit. In such 
cases it is apparent that fuel was valueless 
and nothing could have been gained by 
the chemical engineer in improving the 
thermal efficiency of furnaces. It would 
have resulted merely in more fuel to burn 
at the torches. This situation has been 
corrected in some plants, however, by 
installing processes to utilize or conserve 
the gas.

FU EL ECO N OM Y

If fuel is valuable, a large economic 
contribution can usually be effected by the 
chemical engineer in maintaining proper 
combustion conditions. This -is illustrated 
by the following example. A manufactur
ing plant is being designed for location 
where no existing manufacturing facilities 
exist. The steam demand will be sup
plied by a boiler house which will be in
stalled at the time of the manufacturing 
facilities. Fuel of 12,500 B.t.u. per lb. net 
heating value will be available at $4.50 per 
ton delivered at the boiler house. The 
cost of steam will consist of fixed charges 
plus variable cost. T he annual fixed 
charges which include amortization of in
vestment, overhead, labor, maintenance, 
etc. will be $24.82 per rated boiler horse
power.* T he variable cost will consist en
tirely of fuel used to generate steam. The 
boilers being considered are guaranteed to 
perform as follows:

Percent of Rated Thermal
Boiler Hp. Efficiency

100 76.0
180 74.9
200 74.2
220 73.2
240 71.8
260 70.1
280 67.9
300 65.0

T he thermal efficiency is 100 times the 
fraction of the net heating value of the coal 
which is transferred for the evaporation of 
water into steam.

* A boiler horsepower is equivalent to the evap
o ra tio n  o f 34.5 lb. of w a te r  p e r  h r. from  a n d  a t  
212 deg. F . o r 33,475 B .t.u . p e r  h r. R a te d  bo ile r 
horsepower is besad on the am ount of steam  the 
boiler was designed to produce. The steam produc
tion ra te  can be increased above the rated capacity 
a t  the expense of therm al efficiency. I t  is common 
practice therefore to quote the actual performance 
of a boiler in term s of percentage of its  rated 
capacity.
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T able I— T otal Costs o f S team  fo r 
D ifferen t V alues o f R  (P e rcen t of 
R ated  B oiler H p .) an d  E  (T h e rm al 

Efficiency)

40 Hr. Per
365 Days Per Yr. and Week and 50

24 Hr. Per Day Weeks Per Yr.
72 E 603/F 283.5/72 Total 1240/72 Total

100 76.0 7.93 2.835 10.765 12.40 20.33
180 74.9 8.05 1.575 9.625 6.89 14.95
200 74.2 S. 12 1.418 9.538 6.20 14.32
220 73.2 8.23 1.287 9.517 5.63 13.86
240 71.8 8.39 1.180 9.570 5.16 13.55
260 70.1 8.60 1.090 9.090 4.77 13.37
280 67.9 8.88 1.013 4.43 13.31
300 65.0 9.27 0.945 4.13 13.50

W hat would be the most economical
percentage of rated boiler horsepower to 
operate the boilers if they are operated 
365 days per year and 24 hours per day? 
W hat should it be if they are operated 40 
hr. per week and 50 weeks per year?

STEAM COST

The pertinent item is the cost of steam. 
Obviously manufacturing departments wish 
to obtain their steam demands at mini
mum cost. The demands are fixed on a 
time basis. Thus, the objective is to ob
tain steam at minimum cost per unit 
quantity. On the basis of 1,000 boiler 
hp.hr. the cost of steam =  (fixed cost +  
variable cost)/boiler hp.hr. W here R  =  
percent of rated boiler horsepower then 
fixed cost at 365 davs per vr. and 24 hr. 
per day =  (24.82) (1,000) (1 0 0 )/(3 6 5 ) 
(24) (R ) =  283.5/R  or at 40 hr. per 
week and 50 weeks per vr. fixed costs =  
(24.82) (1,000) (1 0 0 )/(5 0 ) (40) (R ) =  
1240/R. W here E ~  thermal efficiency, 
variable cost or fuel cost =  (33,475)
(1.000) (100) (4 .5 0 ) /(  12,500) (E )
(2.000) =  603/E . This makes the total 
costs at 365 days per yr. and 24 hr. per 
day =  283.5/R  4- 603/E  and at 40 hr. 
per week and 50 weeks per yr. =  1,240/R 
+  603/E .

The total costs can be calculated for 
each value of R and E as guaranteed. 
They are given in Table I. Thus, the most 
economical rated boiler horsepower for 
operation of the boilers is 220 percent if 
operated 365 days per year and 24 hr. per 
day or 280 percent if operated 40 hr. per 
week and 50 weeks per year.

The situation which existed in the 
above example did not require that exist
ing facilities be considered in the economic 
balance. Often, the installation of new 
facilities is merely an expansion of existing 
facilities. In such a case the optimum op
eration of existing facilities will depend 
upon the economics of the proposed new 
facilities.

ELECTROLYSIS

Many important industrial chemicals are 
produced by electrolysis. T he major supply 
of caustic soda is by the electrolysis of 
common salt (N aC l). Also oxygen and

hydrogen of high purity are produced by 
the electrolysis of water.

In the production of caustic soda the 
salt and water are ionized so that Na+, 
C l" , H+ and OH" ions are present. The 
electrolysis is carried out in cells each of 
which is divided into an anode and a 
cathode compartment by a porous dia
phragm. The NaCl solution is charged to 
the anode compartment and caustic soda 
solution withdrawn from the cathode sec
tion. Liquid must therefore pass through 
the diaphragm. The Na+ migrates to the 
cathode and there takes on an electron to 
form free sodium which immediately re
acts with water to form hydrogen and caus
tic soda. Thus, at the cathode

2Na+ 4- 2 (—) • 
2Na 4- 2Ho O -

2Na
2NaOH 4- H -t 

In like manner the CT migrates to the 
anode and gives up an electron so that 
chlorine is liberated. Thus, at the anode

2C1- Cht 4- 2(—)
Theoretically the am ount of electricity 

required to decompose one gram equiva
lent of a compound is 96,500 coulombs. 
Hence 96,500 coulombs is theoretically 
required to decompose one gram mol of 
NaCl or 4.38 x 107 coulombs is required 
for one pound mol of NaCl. Actually, 
however, slightly more electricity is re
quired. T he current efficiency is 100 times 
the ratio of the desired production to the 
amount which theoretically should be pro
duced. Usually in an electrolytic process 
there are various secondary reactions which 
occur. Some will occur at the anode 
whereas others will occur , at the cathode. 
T he extent of such reactions will not 
necessarily be the same at each electrode 
so the current efficiency will usually be 
different at the anode than at the cathode. 
Consequently the current efficiency for 
caustic soda (cathode) production will 
probably be different from the current effi
ciency for chlorine production.

The current density is the number of 
amperes per square foot perpendicular to 
the direction of flow of electricity. I t is 
frequently expressed as amperes per square 
foot of diaphragm surface.

T he electric energy required to  decom
pose a compound is the product of the 
coulombs and voltage. Since coulomb is 
an ampere-second, the product is watt- 
seconds. Theoretically the electric energy 
required to decompose one gram-equivalent

is 96,500 multiplied by the voltage. The 
following example illustrates the applica
tion of economic balance to this process.

H Y D R O G EN  & OXYGEN

Hydrogen and oxygen gases are to be 
produced by the electrolysis of dilute 
NaOH solution in a number of diaphragm 
cells. T he electrolyte is fed separately to 
each cell and the gas streams from the 
cells are collected in separate 0 -  and H„ 
manifolds. The gases are purified by pass
ing them through hot tubes. T he current 
flows through all of the cells in series. The 
performance data in Table II are typical 
for these cells.

T ab le  I I— E lectro ly tic  Cell P e rfo rm 
ance D ata

Current Density 
Amps per Sq.Ft. 
or Diaphragm 
Voltage per cell 
H; current eft.

10 25 50 100 200 500

l.S
98.5

Oc current eff  92.2

2.1
98.4
92.1

2.4 2.9 3.5 4.8
97.2 96.0 92.0 
89.4 83.3 84.S

T he total investment cost of the cells is 
$7.50 per sq.ft. of diaphragm and the total 
annual fixed charges are 40 percent of the 
investment cost. T he cells operate 10 
hours per day, 300 days per year. The 
labor is $10 per day and incidental costs 
are $1 per day. T he cost of electric power 
is $0.030 per kw.

(a) T he manufacturing department re
quires 10,000 cu.ft. per day of dry H , gas 
at 760 mm. and 20 deg. C. How many 
square feet of diaphragm surface should be 
installed? W hat is the cost of H„?

(b) After the cells are installed and in 
operation it is found that any excess H2 
can be sold for $0.005 per cu.ft. and all 
the oxygen can be sold at $0.006 per cu.ft. 
How much H„ and 0„ is it profitable to 
sell if the 10,000 cu.ft. per day of H , re
quired by the manufacturing department is 
credited to the cell room at the price 
calculated in (a)?

On the basis of 1 day operation: (a) Ha 
production =  (10,000) (2 7 3 )/(3 5 9 )
(293) =  25.9 mols. Equivalents of H , =  
(2) (25.9) = 5 1 .8  Ib.-equivalent. Elec
tricity =  (51.8) (4.38 X 107) =
2.27 X 10s coulombs per day (theoretical) 
=  (2.27) (10 °)/(1 0 ) (3600) =  63,000 
amp. (theoretical). From this the data in 
Table III are calculated. The minimum 
cost of the hydrogen is therefore $7.03 per

T ab le  I I I— S um m ary  o f Cost D ata  o f H„ P roduction

Volts Density

Actual 
W atts 

Per 
Sq. Ft.

Actual
Amps.* Kw.

Elect., 
SPer Day

Dlaph. 
Sq. Ft,

Fixed Cost, 
S Per Day

Total** 
Cost 

$ Per Day
1.8 10 18 64,000 1152 34.50 6400 64.00 109..50
2.1 25 52.5 64,100 1347 40.40 2560 25.60 77.00
2.4 50 120 64,400 1545 46.40 1290 12.90 70.30
2.9 ICO 290 64,900 1883 ■ 56.50 650 6.50 74.00
4.5 200 700 65,600 2295 68.90 328 3.28 83.18
4.8 500 2400 68,500 3290 98.70 137 1.37 U l . 07

* A ctual amps. =  th eo re tica l a m p s /(H j eff./lOO). 
incidental.

••  Includes elec. 4- fixed 4- labor 4-
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1,000 cu.ft. Total diaphragm surface re
quired is 1,290 sq. ft.

(b) Proper solution to this part must be 
based on profit per unit time. Let D  =  
current density (amp. per sq. ft.) E u =  H2 
current efficiency, E 0 =  0 2 current effi
ciency, V  =  voltage per cell. Mols of Ha 
prod. =  (1290) (D) (36,000) (E „)/(4 .38  X 
10T) (2) (100) =  5.3 X 10-3 D E „ .  Cu.ft. 
of H2 at 20 deg. C. and 760 mm =  (5.3 X 
10-3 D E „) (359) (293)/273  =  2.04 D E H. 
Theoretically only i  mol of oxygen is ob
tained per mol of H„. Thus, cu.ft. of 0 2 
at 20 deg. C. and 760 mm =  1.02 DE„, 
profit =  income — cost per unit time. In
come =  70.30 +  5(0.00204 D E„ -  10.0) 
+  (6) (0.00102 DE„), cost =  (1,290) (D) 
(V) (10) (0 .03)/l,000 +  12.90 +  11.00, 
and profit =  0.0102 D E „  +  0.00612 D E 0 
-  0.387 V D  -  3.60. Therefore:

D E h Eo
Profit 

per Day
50 98.2 89.9 $27.55

100 ' 97.2 89.4 S38.20
200 96.0 88.3 $29.40

The most profit is with a current density of 
100 amps, per sq.ft. Therefore, H„ to be 
sold =  2.04 E„D  -  10,000 =  9,600 cu.ft. 
per day, O» to be sold =  1.02 E 0D  =  9,100 
cu.ft. per day.

PROCESSIN G  PETR O LEU M

Processing of petroleum involves many 
different chemical processes. There are 
certain principles in the economic appraisal 
of such processes and the economic evalu
ation of petroleum and its products that are 
generally applicable in the petroleum re
fining industry. Rather than confine the 
discussion of economic balance on refining 
of petroleum to a given type process, it 
would therefore be preferable to discuss 
those principles which are more generally 
applicable.

Cost of petroleum products is made up 
chiefly of the cost of raw material, cost of 
manufacturing, taxes and cost for amortiza
tion of investment. The cost of raw mate
rial (crude oil) is by far the largest of these 
costs. Since there are many different kinds 
of crude oil available at almost as many 
different prices, it is most important that 
the refiner)' process the crude oil which 
provides the greatest profit per unit time. 
The value of a given crude oil will depend 
upon the processes available for refining it.

A multitude of products is produced 
from crude oil bu t gasoline is the one of 
greatest volume as well as greatest source of 
income to the petroleum industry. Crude 
oil can be processed directly to ultimate 
yields (gasoline, fuel gas and black fuel oil) 
or it can be processed so that domestic fuel 
oil, kerosene, solvents, paraffin, asphalt and 
a great many other products are produced. 
Furthermore, it is entirely feasible from a 
process standpoint to convert crude oil into 
gas, gasoline and petroleum coke. Like

wise such products as kerosene, domestic 
fuel oil and paraffin can be processed to 
ultimate yields or to gas, gasoline and coke.

Value of any crude oil will depend upon 
the value of the products which can be 
produced from it per unit time. If a re
finery has a greater capacity for producing 
products than the market demands, a con
venient method of evaluating crude oils is 
on the basis of ultimate yields.

GASOLINE COST

Cost of gasoline of a given quality is 
equal to the cost of the crude oil minus 
the value of the black fuel oil, minus the 
value of fuel gas, plus the processing cost. 
Thus, if G =  cost of gasoline ($ per gal.), 
Y„ =  yield of gasoline (vol. percent), F  =  
value of black fuel oil ($ per gal.), Yr„ =  
yield of black fuel oil (vol. percent), F„ =  
value of fuel gas (E  per gal. eq. fuel oil), 
Y r„ =  yield of fuel gas (vol. percent eq. 
fuel o il) , C  =  cost of crude oil ($ per gal), 
and P =  processing cost ($ per 100 gal. of 
crude). Then, G = (1 0 0  C - Y ,„ F - Y ,SF 2+  
P ) /Y s. T he cost of gasoline of desired 
quality should be the minimum. The crude 
oils should therefore be selected for proc
essing on this basis.

If a_ refinery' has a large source of crude 
oil of a given kind which can be processed 
at a profit, it is convenient to use it as a 
reference with which all other crudes are 
compared. For example, C  represents the 
cost of the reference crude oil for a re
finery which is considering the purchase of 
another crude oil, A. It is essential, there
fore, that the cost of gasoline A not be 
greater than the cost from the reference 
crude oil. Otherwise it would be preferable 
from an economic standpoint to continue 
processing the reference crude oil. Thus, 
the value of maximum amount that can be 
paid for crude oil, A, is given by the fol
lowing equation which corresponds to the 
same unit cost of gasoline from crude oil, 
A, as from the reference crude oil: A =  
(100 C -  Y ,„ F -Y ,5F c+  P ) /Y „ =  [100 A 
- ( Y f0F ) , - ( Y , „ F 2) ,  +  P ,] / (Y 2) ,  or 
A =  U Y , ) a/Y,} [ 1 0 0 C -Y ,.F  -  Yr„F„ +  
P ] / l  00 +  [(Y /0F )^  +  (Y „ F ,) , - P ,] /1 0 0 .

Also, the value of intermediate as well 
as finished products can be determined in 
the same way as the value of the crude oil 
was calculated. In other words, this is the 
value based on replacing the incremental 
crude oil with the intermediate or finished 
product for gasoline production. T he in
cremental crude oil is the one which re
sults in the highest cost for gasoline and 
the amount processed can be reduced or 
increased as the situation demands. It is 
the "come and go,” therefore, which is 
used to keep production in balance with 
the market demand.

For instance a petroleum refinery is pro
ducing a domestic fuel oil which could be 
processed to gasoline, black fuel oil and 
fuel gas with the following yields:

Vol. Percent Deg. API 
Domestic fuel o il.. . .  100.0 34.0
Products:

Gasoline  62.0 53.0
Black fuel oil  30.7 10.5

The incremental crude oil of the refinery 
can be processed to ultimate yields as fol
lows: .

Vol. Percent Deg. API
Crude oil  100.0 35.0
Products:

Gasoline  69.0 50.0
Black fuel oil. . . . .  22.7 10.5

The quality of the gasoline in each case is 
the same.

The cost for processing incremental 
crude to its ultimate yields is $0.28 per 100 
gal. and the cost of processing the domestic 
fuel oil to its ultimate yield is $0.32 per 
100 gal. T he cost of incremental crude oil 
delivered to the refinery is $1.42 per bbl. 
(42 gal.). The value of black fuel oil is 
$0.95 per bbl. and the value of fuel gas on 
a heating value basis is $0.1 5 per 100 lb. of 
fuel oil.

W hat is the value of the domestic fuel 
oil as replacement for crude oil in gasoline 
production? The refinery has an excess 
capacity for producing all the products 
marketed.

Yields as given, do not include the gas 
which must be calculated by mass balance, 
and are shown in Table IV.

T able  IV— P ro d u c t Yields from  Do
m estic F uel Oil and  C rude

Gal.
Deg.
API

Lb. 
Per Gal. Lb.

Crude oil............ ..  100.0 35.0 7.076 707.6
Products:

Gasoline.......... . 69.0 59.0 6.184 427.0
Black fuel oil...... 22.7 10.5 8.299 188.6
Gas (by difT.).. 92.0

Dom. fuel oil...... .!.* lÓÓ.Ó 34.0 7.119 711.9
Products:

Gasoline.......... 62.0 58.0 6.216 385.7
Black fuel oil... 30.7 10.5 S. 299 255.0
Gas (by diff.).. 71.2

Next, the cost of gasoline from the in
cremental crude will be calculated. G  =  
(100 C -  22.7 F  -  0.92 F ,  +  0.23J/69.0 
=  ■1.45 C -  0.329 F  -  0.0134 F ,  +  
0.00405 where C  =  cost of crude oil ($ per 
gal.), F  =  value of black fuel oil ($ per 
gal.), F„ =  value of fuel gas ($ per 100 
lbs.), and G =  cost of gasoline ($ per gal.). 
T he next step is to compute the cost of 
gasoline from domestic fuel oil. G  =  
(100 D -  30.7 F  -  0.712 F ,  +  0.32)/62.0 
=  1.615 D —0.495 F —0.0115 F+0.00516 
where D =  value of domestic fuel oil ($ 
per gal.).

Since the cost of gasoline from domestic 
fuel oil must not exceed that of gasoline 
from incremental crude oil: 1.615 D —
0.495 F +  0.0115 F„ + 9 .0 0 5 1 6 =  1.45 C 
- 0 .3 2 9  F - 0.0134 F, +  0.00405 and 
D =  0.897 C  + 0.103 F - 0.0012 F „ -
0.00069. Thus, the above equation gives 
the value of domestic fuel oil on the basis
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of replacement of crude oil for gasoline pro
duction. On tlie basis of values of C, F  
and F„ quoted in the statement of the 
problem D =  (0.897) (0.0338) +  (0.103) 
(0.0226) -  (0 .0012)(0.15) -  0.00069 =  
$0.0317 per gal. Therefore, unless the re
finery can sell the domestic fuel oil at a 
price greater than $0.0317 per gal. it would 
be more economical to process it to its ulti
mate yields and replace incremental crude 
oil.

FINISHING

In the event that there were any finish
ing costs, such as chemical treatment, for 
the domestic fuel oil to make it acceptable 
for marketing, these costs would have to 
be  added to the value of D to obtain the 
value of the finished domestic fuel oil be
low which it would be uneconomical to 
sell.

Thus far the only situation considered 
are those which involve excess producing 
•capacity for all products marketed. In case 
a refinery is unable to produce a sufficient 
•quantity of a given product to supply the 
market, the additional quantity required 
is usually purchased from other refineries. 
T h is must therefore be considered in any 
economic balance which involves a change 
in the production rate of the product. 
Ordinarily the price that must be paid for 
purchases from other refineries is above the 
-value of the product on a crude replace
m en t basis for gasoline production. In 
other words, if the product were processed 
to its ultimate yields, its value based on in
cremental crude would be less than the 
price paid to the other refiners. Hence, any 
change in processing such as another crude 
oil which would increase the production of 
the product that the refinery cannot sup
ply completely would result in a reduction 
o f  outside purchases. This would effect a 
reduction in the cost of supplying the mar
k e t with this product which should be 
credited to the new crude oil (or whatever 
the change isl in its evaluation.

PROCESS EVA LUATION

A sound basis for evaluating a new raw 
material or a new process is to set up a base 
•case which represents the current opera
tions and then determine the change in 
•each item that affects the economic situa
tion. T he changes in the pertinent items 
should be calculated relative to the base 
case. In this way the increase or decrease 
in profit per unit time can be determined. 
T h is  is the “ incremental method” which 
-was described earlier. It is fundamental 
and is applicable to any change whatever 
in  processing.

An example will illustrate another type 
-of problem. T he incremental crude oil, 
which a refinery' is processing, costs $1.16 
per bbl. (42 gal.) and the market for black 
fuel oil is strong at $0.30 per bbl. The

value of fuel gas is $0.30 per bbl. of equiva
lent 8 deg. API fuel oil on a net heating 
value basis. The ultimate yields from the 
incremental crude oil are as follows in 
volume percent: Gasoline, 67.1; black fuel 
oil, 23 .6-at 8.0 deg. API; gas (eq. 8 deg. 
API O il), 11.8. There is insufficient pro
ducing capacity to meet the gasoline de
mand. Consequently consideration is being 
given to increasing the gasoline production 
by increasing the deg. API gravity of the 
black fuel oil which will permit more crude 
oil to be processed. This effect is a result 
of elimination of heavy gas oil in the black 
fuel oil which will be replaced with higher 
quality raw material from the increase in 
crude oil processed.

YIELDS

The change in crude oil charge rate and 
the change in yields versus the deg. API 
gravity of the black oil are estimated to be 
as shown in Table V. T he processing cost 
will remain constant on a daily basis except 
for fuel consumption which will be 7.5 
percent by volum.e of crude oil expressed as 
equivalent 8 deg. API fuel oil on a heating 
value basis. T he refinery is purchasing 
gasoline from other refiners at 5.75c. per 
gal. to satisfy that part of the demand 
which cannot be produced by the refinery. 
W hat is the optimum deg. API black fuel 
oil to maintain?

T able  V— V ariation  o f  Yields and  
C harge R ates fo r D ifferen t Deg. API

C ru d es

Black Relative* Yields in Vol. Percent
Fuel Oil 

Deß. API
Crude
Hate Gasoline

Black 
Fuel Oil Gas**

8.0 1.00 0 0 0
10.0 1.05 -1 .3 1.8 -0 .5
12.0 1.08 -2 .9 3.9 -1 .0
14.0 1.09 -4 .5 6.0 -1 .5

• R atio  of crude charge ra te  to charge  ra te  
a t  S deg. A PI black fuel oil.

•• E qu ivalen t of 3 deg. A PI fuel oil on 
h eating  value basis.

On the basis of time required to process 
100 bbl. of crude oil with 8 deg. API 
black oil elimination, the first step is to 
determine the yields and volume of prod
ucts at each deg. API of black fuel oil as 
shown in Table V I. Since the processing 
cost (excluding fuel) on a daily basis is 
constant, it can be disregarded.

T ab le  VI— Yields and  V olum e o f 
P roducts U sing D ifferen t Deg. API 

B lack Oil

Gasoline Black Fuel Oil Gas (Eq.
Vol. Vol. Vol.

Deg. Crude Per Per Per
API BH. cent Bbl cent Bbl. cent Bbl.

S 100 67.1 67.1 23.6 23.6 11.S 11.8
10 105 65.8 69.0 25.4 26.6 11.3 11.9
12 10S 64,2 69.3 27.5 29.7 10.8 11.65
14 109 62.6 68.3 29.6 32.3 10.3 11.23

T he next step is to calculate the differ
ence between cost of crude oil plus fuel 
consumed and realization on products for

each deg. API. These are shown in 
Table V II. I t is noted that the maximum 
difference between costs and realization oc
curred at 10 deg. API. By plotting this 
difference versus deg. API it appears that 
the optimum gravity is between 10.5 deg. 
and 11 deg. API.

C O N C LU SIO N

The economic balance is the guide of 
the chemical engineer in practice. Every
thing the chemical engineer does must be 
reduced eventually to a profit and loss 
basis. If the results cannot stand th’is test 
they will have little application.

T he fundamental basis of the economic 
balance is maximum profit or earnings per 
unit time. W hen gross income is fixed per 
unit time, the economic balance may be 
made on the basis of minimum cost per 
unit time or per unit product. T he latter 
usually holds true for economic balances 
on the unit operations bu t frequently is 
involved for economic balances on chem
ical processes. I t is, therefore, a good 
policy always to examine an economic situ
ation critically to determine whether the 
balance may be made on the basis of mini
mum cost or if it must be based on maxi
mum profit per unit time.

T ab le  V II— D ifference B etw een Cost 
o f C rude P lus F ue l C onsum ed and  
R ealization  on P roducts fo r  V arious 

D eg. A PI C rudes

Costs: Bbl.

Dollars
per

Bbl. Dollars
Crude oil.............. 100 1.16 116.00
Gas for fuel........... 7.5 0.30 2.25
T ota l...................... 118.25

Realization:
Gasoline............... 67.1 2.415 162.00
Black fuel oil. . . . . 23.6 0.80 18.90
Gas(eq.)................., 11.8 0.30 3.54
T ota l...................... 184.44

Difference.................. 66.19
At 10° API: 

Costs:
Crude oil.............. . 105.0 1.16 121.70
Gas for fuel (eq.) .. 7.86 0.30 2.36
T ota l...................... 124.06

Realization:
Gasoline............... , 69.0 2.415 166.70
Black fuel oil........ , 26.6 0.80 21.25
Gas (eq.)............... 11.9 0.30 3.57
T ota l...................... 191.52

Difference.................. 67.46
A t 12° API:

Costs:
Crude oil................ 108.0 1.16 125.30
Gas for fuel (eq.).. 8.1 0.30 2.43
T ota l...................... 127.73

Realizatioh:
Gasoline............... . 69.3 2.415 167.50
Black fuel oil........ 29.7 0.80 23.75
Gas (eq.).......... 11.65 0.30 3.50
T ota l...................... 194.75

Difference.................. 67.02
At 14° API:

Costs:
Crude oil................ 109 1.16 126.50
Gas for fuel (eq.).. 8.16 0.30 2.45
T ota l...................... 128.95

Realization:
Gasoline................. 68.3 2.415 165.no
Black fuel oil......... 32.3 0.80 25.85
Gas (eq.)................ 11.23 0.30 3.37
T ota l...................... 194.22

Difference.................. 65.27
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c h e m w á i m m m m

THEODOR E R. O L IV E ,  A s s o c ia te  E d i to r

$50  CASH PRIZE FOR A GOOD IDEA!
Until further notice the editors of Chemi

cal Engineering will award §50 cash each 
month to the author of the best short article 
received that month and accepted for publi
cation in the “Chemical Engineering Plant 
Notebook.” The winner each month will be 
announced in the issue of the next month: 
e.g., the September winner will be an
nounced in October, and his article pub
lished in November. Judges will be the 
editors of Chemical Engineering. Non-win
ning articles submitted for this contest will 
be published if acceptable, in that case 
being paid for at applicable space rates. 
(Right is reserved to make no award if no 
article received is of award status.)

Any reader of Chemical Engineering,

T v i s c i i a r c i n c  acid from tank cars is 
”  often rather inconvenient, especially 

when it is necessary to do so through the 
dome of the car. Since safety codes dis
courage the use of compressed air in the 
movement of acids, it therefore becomes 
necessary to employ expensive vacuum in
stallations which may be hard to maintain.

The accompanying drawing shows a sim
ple discharge appliance based on the siphon 
principle which can be rigged up with ease 
by any pipe fitter. In brief the idea is to 
use air auxiliary vessel containing acid to 
start the siphon, after the vessel has been 
filled by the same pump that is used to 
transfer acid to other points in the plant.

The auxiliary vessel (2) is elevated 
at a suitable height above the car unload
ing dock and connected with the acid re
ceiving tank (9) by means of two pipes. 
Tank car (1 ) , which is to be discharged, 
is connected with vessel (2) by means of 
the removable siphon pipe (3) which is 
2 to 3 in. in diameter. Then the auxiliary 
vessel is filled through pipe (6) along the 
dotted arrows by means of pump (10), 
drawing acid from receiving tank (9 ). 
W hen the installation is started up in
itially, of course, vessel (2) must be filled 
directly with acid. Then cock (4) is 
closed and cock (8) is opened. As the 
contents of vessel (2) discharges this 
creates sufficient vacuum to start the siphon 
action through pipe (3 ) , vessel (2) and 
pipe (8) into receiving tank (9 ) . Pump

other than a McGraw-Hill employee, may 
submit as many entries for this contest as 
he wishes. Acceptable material must be 
previously unpublished and should be short, 
preferably not over 300 words, but illus
trated if possible. Neither finished drawings 
nor polished writing are necessary, since 
only appropriateness, novelty and useful
ness of the ideas presented are considered.

Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition, novel means 
of presenting useful data, as well as new 
cost-cutting ideas, are acceptable. Address 
Plant Notebook Editor, Chemical Engineer
ing, 330 West 42nd St., New York 18, N. Y.

(10) is then used to transfer the acid as 
needed to other parts of the plant, and 
it is also used to refill vessel (2) when 
the next car is to be discharged.

Discharge of a tank car takes about 30 
minutes (evidently refers to one of the 
small European cars.— Editor) when a 
pipeline of 2 in. size is used. Larger 
pipes will of course require correspond
ingly shorter time. The system is simple, 
cheap and always ready for use. It re
quires no pumping energy except for the 
negligible amount used in filling vessel

Siphon discharger for acid tank cars 
(1) Tank car; (2) auxiliary vessel; (3) de
tachable siphon pipe; (4), (7), (8) cocks; (5) 
supporting structure; (6) pipe; (9) acid receiv
ing tank; (10) centrifugal pump

(2 ) , and permits the simultaneous dis
charge of several cars into the same re
ceiving tank (9 ) .

If v is the volume of pipe (3 ) in cu. 
ft., h  is the level difference in ft. and d  
is the density of the acid relative to water, 
then the volume V  of the auxiliary vessel 
(2) that is theoretically required, ex
pressed in cu.ft., may be stated as:

V  =  v /(1  -  0.0328 hd)
In practice the volume so calculated should 
be multiplied by 5 or 6 as a factor of 
safety. For example, if pipe (3) is of 
2 in. size, 20 ft. long, and if li —  10 ft., 
then v =  about 0.4 cu.ft., d for 50 deg. B6. 
sulphuric acid =  1.52 and V  is theoreti
cally about 0.8 cu.ft. Actually this should 
be increased to 4 to 5 cu.ft.

H IG H  PRESSU RE PROCESS FO R 
GUAYULE SEPARATION

J. M. CUMMINGS and E. L. CHUBB
Guayule Rubber Extraction Research Unit 

Emergency Rubber Project 
Salinas, Calif,

t n  t h e  conventional process for recover- 
-*- ing rubber from the guayule shrub, the 
basic pebble milling operation is followed 
by a flotation of the milled slurry in which 
finely divided plant fiber sinks and is 
separated from floating rubber. Accom
panying the floating rubber, however, are 
particles of cork which must be removed. 
Standard procedure for removal has been 
an 80-min. batch pressure treatment a t 
250 psi. and 200 deg. F. in pressure vessels 
holding 700 to 900 gal., followed by reflo
tation of the rubber. This batch treatm ent 
in an otherwise continuous milling process 
produces surges which conspicuously re
duce the efficiency of the steps that follow.

Hydrostatic pressures of 1,500 psi. were 
found to waterlog the cork particles in 10

July Contest Prize W inner  
NO VACUUM PUM PS NEEDED FOR THIS SIPHON  

FOR DISCHARGING ACID TANK CARS

AUGUST W INNER!

A p rize  o f  §50 in  cash 
will be issued to

J .  A. J A F F E  and L . H . C IR K E R
Plastics Department 

E. I. du Pont de Nemours & Co. 
Arlington, N. J.

F or an a rtic le  dealing  w ith a 
novel e lectrical ind ica ting  de
vice fo r  gas h o ld e r “ l i f t”  th a t 
has been ju d g ed  th e  w inner of 

o u r  A ugust contest.

T h is artic le  will ap p e a r  in  o u r 
O ctober issue. W atch  fo r it!

W IL L IA M  O. O R D IN A N Z
Mechanical Engineer 

Brasov, Rumania
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4 -W ay valve
Release
valve

Fig. 1—General view of high-pressure waterlogging equipment

to 15 seconds. This suggested rapid auto
matic treatment of small batches to ob
tain an essentially continuous flow.

To assure dependable and continuous 
operation, any equipment for such treat
ment must cope with the tendency of 
rubber coagula to mat and to cling to 
metal surfaces: ports must be large to pass 
chance lumps, and valves must be washed 
completely free of rubber particles and dirt 
at every closure. Consideration of flow 
continuity and equipment cost favored a 
small pressure chamber. All these require
ments necessitated special equipment.

The automatic unit developed utilizes 
for operation water at 70 psi. As shown 
in the diagram and the two views it con
sists essentially of:

1. A large feed tank (1) maintained 
at 200 dcg. F. and at constant 
water level and equipped with a scoop 
that delivers to the metering bucket at 
each revolution about 7 i  gal. of the water 
suspension of rubber and cork particles.

2. A 21-gal. hydraulically operated 
metering bucket (2) equipped with an 
overflow to give a precise volume of charge, 
and an agitator to disperse lumps.

Fig. 2—Automatic metering bucket dump
ing into hopper

3. A 23-gal. 10-in. diameter high pres
sure chamber (3) made of a flanged cyl
inder cast of alloy iron. T he cylinder is 
headed on each end by a companion 
flange having a 5-in. diameter center hole 
which is beveled and faced with No. 6 
Stellite backed by No. 1 Stellite on the 
inner edge to form a valve seat. Valves, 
also Stellite faced as shown in Fig. 4, 
arc internal and hydraulically operated. 
These closures are critical points in the 
unit; they must be opened and closed 
continuously without leaking at 2,000 psi.

4. A hot water spray (4 ) , timed to 
cleanse the top valve during closure and 
metered to fill the chamber below the 
rising valve to minimize the air pocket.

5. A hydraulic pump (5 ) , with a 2-in.

diameter piston, designed to convert 70 psi. 
in the water supply main to 2,000 psi. 
in the, chamber. This piston works in 
high pressure piping connected through a 
trap to the 10-in. cylinder near its bottom . 
T he piping is fitted with a pressure re
lease valve and a safety valve, and is con
nected through check and solenoid valves 
to the water main.

6. A seven-cam electrical timer (6) op
erating through interlocking switches and 
solenoid valves to control the sequence 
and duration of all steps.

W hen  the unit is in operation, the 
scoop on the feed tank (1 ) makes three 
revolutions to fill the metering bucket (2) 
to overflowing. T he scoop then stops. 
W ith  the top valve of chamber (3) open, 
the metering bucket pours in the well dis
persed charge, and on returning to filling 
position starts the scoop. T hen the top 
valve closes, as spray (4) flushes the seats 
and fills the chamber to the level of the 
rising valve. W ith  both valves closed, in
ternal pressure is raised to 70 psi. by ad
m itting water through the check valve. 
T he 2,000 psi. pressure is then created 
and maintained for 20 seconds by driving 
the 2-in, diameter piston of pump (5) 
into the system. Pressure is then reduced 
to 70 psi. by withdrawing the piston, and 
to atmospheric pressure by opening the 
release valve. For unloading the chamber, 
the bottom  valve is opened first, so that 
inrushing air will cause turbulence in the 
charge; the top valve is timed to open 
near the end of dumping. W ith  the 
chamber empty and both valves open, re
maining rubber is then flushed out by the 
top spray and by water introduced through 
the high pressure piping. Flushing through 
this piping insures that the piston operates 
always in clean water free of rubber par
ticles and dirt. T he bottom  valve closes 
with water continuing to flush the seat.

As the cycle ends, the high pressure 
piping is full of clean water, the meter-

Fig. 3—Diagram of equipm ent for semi-continuous waterlogging treatm ent

Scoop

(I) Feed fonk

(2) Metering 
b u ck e t -''

'Sco o p  m otor

"Va/ve cy/inc/er

(4) Sp ray  control va/ve

Bucket
c y lin d e r ''

(6)
Control

KEY
A F o u r-w a y  valves

(3)
P re ssu re
cham ber

Water
In le t

Va/ve 
cy lin d e r- ''

(5 ) Pum p
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Available S u lp h u r C onsum ed Per Day,Metric ions

Relation between total nitrogen trioxide in circulation, total plant volume and 
available sulphur consumption in a nitration process sulphuric acid plant

Fig. 4— Detail of valve for high-pressure 
chamber

ing bucket is full to the overflow lip, and 
the agitator in the bucket is running to 
disperse any chance lumps.

It should be noted that the charges 
must be of precise volume but may con
tain from 0 to 1 |  lb. of rubber per gal
lon, and that matting of rubber coagula 
is overcome by agitation in the metering 
bucket and turbulence in the chamber 
during unloading. Internal surfaces are 
flushed between charges, and the plunger 
operates only in clean water.

All steps in the cycle are controlled by 
a timer with certain steps connected by 
interlocking switches to insure the at
tainment of 2,000 psi. pressure in each 
cycle. The timer can be set to make from 
1 to 30 two-minute cycles per hour, but 
since the concentration of rubber per 
charge can vary' from 0 to 37 lb., no timer 
adjustments are required for temporary 
variations in rubber production.

The termination of the Guayulc Emer
gency Rubber Project precluded the in
stallation of this continuous unit in the 
Project’s plant at Salinas as planned, and 
its operation under production conditions. 
Performance tests and daily 8-hour pilot 
plant operation through a period of 4 i 
mouths were, however, most successful. 
No difficulties were encountered with the

high pressure pump, the chamber or its 
valves. Three brief interruptions to op
eration were due to trouble with a stan
dard check valve, a solenoid coil, and a 
valve diaphragm.

DETERM INING N IT ER  SUPPLY IN 
SULPHURIC ACID PLANTS

P. F. J. KOK
Works Manager 

Vlaardingen, Holland

any civen sulphuric acid plant of a type 
-¿»-operating on the chamber principle 
can be run at various rates of capacity, 
depending on the capacity of the burners to 
produce SO«, the capacity of the towers,

chambers and fans, and the will of the 
operator. This is true whether the plant 
is of the tower or chamber type. Once 
the operating rate is decided upon, that 
is, the reaction speed, it becomes neces
sary' to adjust the proportions of niter and 
SO, accordingly, with due regard to effi
cient recovery of the niter.

An operating rate above normal is 
quite possible in a chamber plant, pro
vided the total niter in circulation is also 
above normal. Since 10 to 15 percent of 
the latter is lost in process and must be 
replaced as fresh or primary niter, proper 
adjustment of the total niter supply is of 
great importance.

A simple solution to this problem is 
given in the accompanying chart which 
represents the relation between the avail
able sulphur actually entering into reac
tion and the total niter in circulation.

The main criterion for any plant is its 
total free volume. So far as niter in cir
culation is concerned it is immaterial 
whether this volume is in chambers and 
towers, as in conventional chamber plants, 
or in towers alone as in special plants.

The chart is based on the expression:
N  == S/42 4- (S3 X 53.4)/V’ 

where N  is the total niter circulated in a 
24-hr. day, expressed in metric tons of 
N ,0 ,, S is the available sulphur in metric 
tons per day, and V  is the total free 
volume of the plant in cubic meters.

Example— A plant with a capacity of 
153 metric tons per day of 60 deg." B6. 
acid has a total free volume of 10,000 cu. 
m., including Glover tower, chambers and 
Gay Lussac towers. If the yield is 3.83 
kg. of 60 deg. acid per kilogram of avail
able sulphur, then 153 metric tons of 
acid will require 40 metric tons of avail
able sulphur. The above formula, cal
culated from these-data, becomes N  —  
40/42 +  (402 x  53-4)/10,000 =  9.51 
metric tons of N ,0 ,. T he chart gives the 
same result.

Any W elder Can Make This Drum Handling Attachment
Operators of fork trucks handling heavy drums of oils or chemicals can accomplish more with 
the simple home-made device shown here. Without getting out of his seat the operator picks 
tip. carries and stacks the drum. The lift plate carries short knife-edge fork blades that slip 
readily beneath the drum. A retaining hoop is then lowered over the drum top by a foot 
operated lever. Release of the drum on top of the stack is simply the reverse of the 
pick-up operations (Photos courtesy of Vale & Towne Mfg. Co., Philadelphia Div.)



PROCESS M lf ir m T  HEWS-
THEODORE R. O L IV E ,  A s s o c ia te  E d i to r

INCLINED KILN
N e w  p r i n c i p l e s  in the design of kilns 

for calcining lime and other metallic and 
non-metallic minerals are found in the 
No. 5 inclined furnace recently developed 
by Victor J. Nelson Engineering & Con
struction Co., 1321 Riverside Drive, Bur
bank, Calif. Kilns of this type have been 
installed in Mexico and at Provo, Utah. 
The most novel feature of the kiln is that 
it is installed either on a hillside, or on 
structural supports, at an angle of about 
35 deg. with the horizontal. It consists of 
a refractory chamber, fed by gravity at the 
upper end, discharging by means of a sim
ple mechanical discharger at the lower end. 
T he only moving parts include the dis
charger and a “stoking rod,” both driven 
by the same 1-hp. motor, and an induced 
draft blower, also requiring 1 lip. I t is 
claimed that the furnace handles about 
30 tons per day input, requires only about 
4 i  bbl. of a crude oil fuel per 24 hr. day, 
reduces the stack gases to only about 200 
deg. F. and yet is capable of operating ef
ficiently at furnace temperatures up to 
3,400 deg. F. Maintenance is said to be 
slight and power for operation almost 
negligible. Cooling of the product and 
preheating of the combustion air are 
accomplished by countcrflow of air and 
product at the discharge end.

SLURRY PU M P
P u t t i n g  the suction connection on the 

shaft side of an over-hung centrifugal 
pump rotor is the novel accomplishment 
of Morris Machine W orks, Baldwinsville, 
N. Y., in the new Type R slurry pump. 
This new feature puts the packing gland 
under suction pressure only and is said 
to result in freedom from packing troubles 
and to overcome the uncertainty of hub- 
sealing water pressures. Maximum suc
tion lifts are thus said to be possible, as 
well as practically unlimited positive suc
tion heads.

Designed for handling sludges, silts and 
all types of caustic or acid mixtures con
taining abrasives or solids, as well as resi
dues from filters and classifiers, the pump 
features ready dismantling (with the re
moval of only four bolts); large hydraulic 
passages; a balanced-pressure type of im
peller; and a simple means of adjusting 
impeller clearance after wear.

AUTOMATIC CLUTCH
A n n o u n c e m e n t  of the development 

of a new automatic clutch which is said to 
disengage instantly upon overload and so 
prevent damage to automatic machinery 
has been made by Polaroid Corp., Cam
bridge 39, Mass. T he clutch, developed 
by O. E. W olff, senior engineer of the cor
poration, employes the automatic introduc

Cross

X -ray photom eter in use

tion of a lubricant between the frictional 
surfaces to bring about complete disengage
ment the instant one of the parts is 
overloaded. T he clutch is produced in 
several different forms. In one type a 
cylindrical shell attached to a hub in
closes another hub containing multiple 
shoes mounted in such a way as to bear 
against the internal surface of the shell 
under controllable pressure. A lubricant 
within the shell forms a film instantly be
tween the shoes and shell when the trans
mitted torque becomes excessive since the 
shoes arc free to  tip lightly. This pro
duces substantially complete disengage
m ent of the clutch. However, if both 
shafts are brought to rest or to the same 
speed, the fluid film is broken and the 
clutch re-engages.

In another type, adaptable to flexible 
coupling use, the shoes are molded from 
neoprene or similar material and ex
panded by spring loading against the shell. 
Overloading again causes the lubricating 
film to form and the clutch to slip.

LIM E MUD CALCINER
E q u i p m e n t  developed especially for the 

reburning of lime mud produced in various 
chemical processes and in the paper in
dustry is being offered under the name 
of the M artin calcining process by Morse 
Boulgcr Destructor Co., 205 East 42nd 
St., New York, N . Y. T he process is de
signed especially to eliminate lime dust 
and produce a good soft-burned lime, with

Two types of W olff slip coupling

high efficiency. For this purpose, the 
equipment consists of a dryer of the m ulti
ple hearth type which serves to preheat 
the lime mud and deliver it to a calcining 
furnace in the form of small soft pellets 
of C aCO B, at a temperature of 1,400-1,600 
deg. F. T he ho t material discharged from 
the dryer passes through a roll type pulver
izer to insure a more uniform burn and to 
eliminate pulverizing and additional hand
ling after calcining. T he calcining furnace, 
as shown in the accompanying view, is of 
the rotary hearth type, containing six 
stationary rabble arms, three carrying 
plows that move the material toward the 
center discharge, the other three moving 
the material to a lesser extent toward the 
periphery, thus controlling holding time 
and contributing extra agitation to the 
bed. This furnace is fired by means of 
six tangential burners, producing a furnace 
temperature of 2,000 to  2,200 deg. F . The 
burned lime discharges at the center at 
about 1,950 deg. F. while the ho t gases 
pass upward into the multiple hearth 
dryer, eventually leaving the dryer re
duced in temperature to about 350 deg. 
F. Two or more calcining units may

Slurry pump w ith shaft-side suction
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Unloader pushing bags into freight car

Koroseal work and acid su it

Vane-type rotary pump

are furnished separately or as a unit. 1 he 
jacket has a fly front with concealed ball 
and socket fasteners, strapped arm holes 
and seanrs and stand-up collar. Pants are 
of the bib type with adjustable shoulder 
straps in the back.

COM BINATION NOZZLE
U se  on either oil fires, or those in wood, 

paper, trash and similar materials, is pos
sible with the FlameBuster three-purpose, 
portable nozzle made by Grinnel Co., 
Providence 1, R. I. Approved for both 
Class A and B fires, this nozzle is said to 
produce droplets of the correct size, driven 
at the correct velocity, to form water- 
carrying emulsions at the surface of burn
ing oil. W here finer droplets at lower 
velocities are required for extinguishing 
fires in the lighter oils a low'-velocity tip, 
interchangeable with the usual high- 
velocity spray tip, is available. Sub
stantially straight passages through the 
nozzle assure low friction loss while large 
water orifices minimize the possibility of 
clogging. Movement of the handle im
mediately gives the operator of the nozzle 
a solid stream if necessary for Class A 
extinguishment at a distance.

FO R K  TRU CK  UNLOADER
A l l  s iz e s  of this company’s Towmotor 

lift trucks can be provided with a new un
loader designed by Towmotor Corp., 1226 
East 152nd St., Cleveland 10, Ohio. It 
is claimed that cost reductions of as much 
as 50 percent in the loading phase of ma
terials handling can be accomplished 
through the use of this device, particularly 
in the loading of box cars. As appears in 
the accompanying illustration, the un
loader is liydraulically operated, two dou
ble-acting hydraulic cylinders moving the 
vertical rack forward in such a way as to 
push the load off the forks. Since the rack 
can also pull, it can sometimes be used to 
pull loads into the forks.

I t is reported that a glass container plant 
using this device worked out a system 
making it possible to load 94 percent of a 
box car automatically. A fertilizer plant 
using similar equipment loaded a 40 ton 
box car in 284 minutes, thus reducing load
ing costs from 50 to 20 cents per ton. -

VANE TYPE PUM P
P o s i t i v e  pressure in the handling of 

non-lubricating liquids such as water is 
available in a new vane-type pump desig
nated as Model VW-1 and produced by 
the Eastern Engineering Co., New Haven, 
Conn. T he pum p employs two com

be combined with a single dryer to permit 
shutdown of any of the units without 
affecting operation of the others.

NEW  INSTRUM ENTS
S e v e r a l  new instruments for mcasur- 

m ent and analysis have recently been an
nounced by the Apparatus Department of 
General Electric Co., Schenectady, N . Y. 
Included are a new thermal gas analyzer, 
a new dewpoint recorder and a new X-ray 
photometer.

The thermal gas analyzer, designated as 
Type TB, is intended for continuous re
cording or indicating of the concentration 
of one component in a mixture of gases 
whose characteristics can be detected by 
the thermal conductivity principle. For 
example, it can be used to detect im
purities in hydrogen, carbon dioxide, sul
phur dioxide or various organic vapors 
provided sufficient difference in thermal 
conductivity exists. The gas analysis is 
registered on any standard indicating or 
recording instrument which can be equip
ped with contacts for closing an alarm or 
controlling circuits of valves or motors in 
order to maintain gas concentrations 
within desired limits.

The dewpoint recorder is a continuous 
automatic instrument which measures the 
quantity of moisture in a gas by the re
frigerated mirror method. The test gas

enters a chamber where it comes in con
tact with a mirror. A refrigerator or heater 
cools or heats the mirror until a temper
ature is attained at which moisture in the 
gas forms dew on the mirror. A photo
electric eye watches the mirror continu
ously and the mirror temperature is re
corded on a chart the moment dew forms. 
Thus a continuous dewpoint temperature 
reading within a tolerance of 2 deg. is ob
tained.

The X-ray photometer is an analysis in
strument for indicating and recording the 
concentration of one chemical element in 
the presence of others. T he instrument is 
non-destructive to most materials and 
analyzes by measuring the change in ab
sorption of X-rays between a sample and a 
standard. It can be used in measuring ash 
content of coal, sulphur content of oil, 
hydrocarbon, chlorine, or fluorine content 
of plastics, and for other analyses.

ACID SUIT
* R e s i s t a n c e  to abrasion and to practi
cally all solvents and acids is claimed for 
the new Koroseal work and acid suit which 
has been added to its line of industrial 
clothing by the B. F. Goodrich Co., 
Akron, Ohio. The clothing is made of 
best quality textile sheeting coated black 
with Koroseal and designed for maximum 
lightness and toughness. Jackets and pants

Radiant H eating Applied to Factory
The new Kankakee works of A. O. Smith Corp., Milwaukee, 

Wis., is being equipped with radiant heating in what is believed 
to be the largest such installation on record. The heating system 
includes 40 mi. of piping in which 15,000 gal. of water is 
circulated 12 times per hour, or a total circulation of 180,000 
g.p.h. Heat is furnished by 120 Smithway-Burkay volume water 
heaters operating on natural gas, the heaters being manufactured 
by Burkay Co. of Toledo and distributed by A. O. Smith Corp. 
The total floor space of the plant is 415,188 sq. ft. Piping of 
wrought iron, copper and steel is used in a variety of sizes. 
All radiant piping is installed in the floors which are then 
surfaced with reinforced concrete.Nozzle for both Class A 

and Class B fires
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Two-W ay Conveyor B elt

W hat is said to be a new principle of conveyor belt design is 
illustrated here in four miniature two-way belt conveyors installed 
in such a manner that each belt carries material both on the 
“going" and on the “return" runs. The design is that of 
C. F. Smith (left) of the belt engineering sales department of 
the Goodyear Tire & Rubber Co., Akron, Ohio. The arrangement 
is said to be useful wherever a raw material is to be hauled in 
and a waste material or bulk finished product hauled out of a 
plant department.

Portable alloy steel belt conveyor

Flow-diversion 
diaphragm  valve

position bearings requiring no lubrication, 
together with vanes made of the same 
material as the bearings. It is intended 
for use in systems having a relief valve and 
therefore has no bypass valve of its own. 
Shaft sealing is accomplished by a me
chanical rotary seal. Delivery approxi
mates 0.5 g.p.m. at operating pressures 
from 0 to 30 psi. A 1/15 hp. universal 
motor for 110 or 220 volts is used.

CONTROL VALVES
A n u m b e r  of new diaphragm valves 

for automatic control have been developed 
recently by Hammel-Dahl Co., 243 Rich
mond St., Providence 3, R. I. One de
velopment is a full line of such valves, in 
sizes of i  to 1 in., in alloy construction, 
employing either No. 304 or 316 stainless 
steel or other special corrosion resisting 
alloys obtainable in cast form. A unique 
feature is the use of a single body casting 
for each size. T he company has also de
veloped a full line of diaphragm operated 
control valves for flow diversion service, 
which are of the three-way type, the 
position of the diaphragm-operated plug 
valve determining the diversion of flow 
between the two outlet ports from zero 
to 100 percent flow. These valves are 
produced in sizes from £ to 6 in. inclusive, 
in cast iron, steel, bronze or stainless steel.

PERCENTAGE TIM ER
T y p e  PE is the designation of a new 

percentage timer offered by the R. W . 
Cramer Co., Centerbrook, Conn. The 
device is one of a number of electrical 
control devices made by this company 
and is said to have a wide variety of in
dustrial applications in automatically con
trolling the percentage of time during 
which any electrical circuit is closed or 
opened out of a definite length of time. 
For example, the device may be used in 
the time percentage regulation of current 
input to electric ovens and furnaces or in 
regulating the proportional flow of mate
rials into or out of processes. Graduations 
may be in percentages of time or directly

translated to feet per minute, gallons per 
hour, degrees of temperature, etc. Such 
timers, intended for use on alternating 
current, are said to repeat within 0.25 per
cent of any given setting and to be rated 
for continuous service.

LIG H T  W E IG H T  CONVEYOR
W e i g h i n g  only 135 lb. (without the 

motor) in the 12 ft. model, the new light 
weight portable Tote-All Zephyr conveyor 
has been announced by the Material Move
m ent Industries, 310 South Michigan 
Ave., Chicago 4, 111. T he conveyor is made 
of special alloy steel which is corrosion 
and abrasion resistant and is available in 
12 and 16 ft. lengths, both provided 
with an 8 in. belt. Power is furnished 
by a gasoline engine mounted above 
the conveyor or by an electric motor, 
if desired. T he conveyor is said to be 
suitable for handling all kinds of bulk prod
ucts such as salt, fertilizer and coal.

HOSE COUPLING
W o r k i n g  p r e s s u r e s  of 1,000 psi. or 

more are possible with a new streamlined 
hose coupling, said to be smaller and 
lighter in weight than any heretofore in 
use, that has been announced by Bar-Way 
Mfg. Co., Stamford, Conn. Intended 
primarily for fire fighting, spraying and 
diving applications, the coupling is also 
expected to find wide application in the 
oil industry and in a variety of uses in 
chemical plants. Production at present 
is in i ,  4 and 14 in. sizes, while i ,  J  and 
1 in. sizes will be available shortly. The 
full diameter of the hose is maintained 
throughout the connection, w ithout re
duced flow or shrinkage of the hose itself. 
Made of bronze castings, the streamlined 
design eliminates obstructing projections 
and dangerous sharp edges.

COMPOUNDING EQ U IPM EN T
A n e w  s e r v i c e  in the design of “push

button” compounding systems for the 
feeding of any number of ingredients auto
matically, in any desired sequence and at

High pressure hose coupling

any predetermined intervals, to Banburies 
or other mixers, has been announced by 
Proportioneers, Inc., 29 Codding St., 
Providence 1, R.I. Materials may be either 
dry or liquid, thus enabling manufacturers 
of synthetic rubber, plastics, linoleum, 
paint and other compounded products to  
speed up processes, reduce operating ex
penses and materials handling costs. T he 
company’s loss-in-weight control, together 
with its Adjust-O-Feeder motor-driven 
metering pump are employed in various 
combinations to enable the equipment to 
handle any kind of batch and duplicate 
exactly previous batches.

BELLOW S M ETER
As a n  a d d i t i o n  to its line of mercury 

manometer flow meters the Bristol Co., 
W aterbury 91, Conn., has developed a 
bellows type differential meter for applica
tions where the mercury type of instru
ment is not desired. Known as the 
Bcllows-Differential flow meter, the new 
instrum ent will be supplied as a mechani
cal, electrical or as a pneumatic trans
mission flow meter. Instruments will be 
available in a complete line of recording, 
indicating, integrating and automatic con
trol models. T he meter body of the new 
instrument, operating on a new principle, 
requires no mercury and uses a unique 
method of transmitting the bellows m o
tion to the pen arm. T he new method 
is said to isolate the meter body shaft 
completely from the measured fluid.

CONDUCTIVITY R EC O RD ER
T y p e  RP is the designation of a new 

electrolytic conductivity recorder de
veloped by Industrial Instruments, Inc., 
17 Pollock Ave., Jersey City 5, N . J., for 
conductivity measurements by this corrr- 
pany’s Solubridge method. T he new 
Solubridge recorder employs an a.c. wheat- 
stone bridge circuit operating on the null 
balance principle. On this account accu
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racy is independent of line voltage varia
tions as well as vacuum tube characteris
tics. The instrument can be furnished 
for one, two, three or four continuous line 
records on the same 12-in. diameter cir
cular chart. A separate amplifier and 
motor-driven slide wire are used for each 
recording pen so that no switching devices 
are necessary. Hence all the pens of a 
multiple-pen recorder may move at any 
time or simultaneously. The instrument, 
which is housed in a sturdy metal cabinet, 
employs a compact amplifier to step up 
the wheatstone bridge output voltage and 
provide electronic control of the slide wire 
drive motor, both as to direction of rota
tion and speed. This amplifier is a 
standard and interchangeable unit. If 
desired, the recorder can include a 29-in. 
indicating scale and bold indicating 
pointer. T he instrument is available in 
types for narrow and wide ranges, suitable 
for use with electrolytes of either low or 
high conductivity.

THERM AL PROTECTO R
K n o w n  as the Ashcroft Thermal Pro

tector, a device .which is essentially a ther
mocouple-actuated limit switch has been 
announced by Manning, Maxwell, & 
Moore, Inc., Bridgeport, Conn. It is in
tended primarily for protection of equip
ment of various sorts against over-temper- 
ature. For example, it may be desired to 
protect the air ducts in an oven or dryer, 
the wheel of a large blower or the bearings 
of a large motor. The temperature chosen 
as the high limit is set by an operating 
knob located inside the case of the instru
ment where it cannot be tampered with.

Solenoid valve for high vacuum

If this temperature is reached, the device 
will stop the apparatus before excessive 
damage is done, or it can be arranged to 
sound an alarm or light a light. Further
more, in case the power supply should fail 
or the thermocouple burn off or break, the 
device will shut the operation down for 
safety. The cause of shutdown must be 
corrected before the device will permit 
the operation to be resumed. T w o ranges 
are provided, 100 deg. to 1,000 deg. F., 
and 800 deg. to 2,000 deg. F. If desired, 
two or more couples may be connected in 
series. The cold junction is located in the 
unit and is compensated for ambient tem 
peratures.

H IG H  VACUUM VALVE
S iz e s  of I  and 4  in. arc at present 

available in a new line of solenoid valves 
for high vacuum equipment recently an
nounced by Distillation Products, Inc., 
755 Ridge Road W est, Rochester 13, 
N. Y. The new valves are intended pri
marily for use where the time necessary 
for valve opening and closing plays an 
important part in the process. These valves 
are normally open, closing instantly when 
current is applied to the electromagnet.

THERM OSTATIC CONTROL
Low c o s t  is a feature of the new re- 

mote-bulb type thermostat introduced 
under the designation of Type O by 
United Electric Control Co., Boston 27, 
Mass. The unit is intended primarily for 
industrial applications requiring accurate 
temperature control in connection with 
any liquid or gas that is non-injurious to

Ashcroft Thermal Protector

Recorder for conductivity measurements

Liquid-filled control therm ostat 

Right—Midget King hoist

brass, platable metals or stainless steel. 
Control is based on a snap-action switch 
actuated by a solidly liquid-filled copper 
thermal system. Adjustment may be 
made either by a knob and pointer on a 
calibrated dial, or by means of' a screw
driver. Calibrations may cover any 120 
deg. or 250 deg. F. in the range from 
— 120 to + 600  deg. F. Screwdriver ad
justments cover a somewhat different 
range. Four bulb types are available to 
fit all types of installations.

TW O-TON H O IST
A m o d e l  with a capacity of 2 tons 

has now been added to the Midget King 
line of electric hoists manufactured by the 
Yale & Towne Mfg. Co., 4530 Tacony St., 
Philadelphia 24, Pa. Hoists previously 
included in this line were made in sizes 
from i  to 1 ton capacity. The new hoist 
is light in weight and compact, but ,is 
equipped with a 1 lip. motor. Lifting and 
lowering actions are obtained by a flip of 
the wrist on the one-hand bar grip con
trol. The hoist operator thus has his 
other hand free to guide the load. The 
hoist is provided with upper and lower 
safety limit stops and a load brake and 
independent motor brake which operate 
whether the power is on or off. Alloy 
steel is used for all critical parts.

RADIANT BURNER TUBES
R a d i a n t  b u r n e r  t u b e s  of silicon car

bide, which arc said to give greatly in
creased life and more efficient heat trans
fer, have recently been put on the market 
by the Gas Machinery' Co., Cleveland,

Produces “ Nothing” in Large Q uantities
This two-stage diffusion pump is one of many 

produced by the Transportation & Generator 
Division of Westinghouse Electric Corp. a t 
East Pittsburgh, Pa., for the electromagnetic 
separation plant at Oak Ridge, Tenn. One of 
the largest such pumps ever built for extremely 
high vacuum, it was designed jointly by West
inghouse and the University of California.. 
Smaller pumps of the same type were used in 
the gaseous diffusion plant. Westinghouse built 
five different types, containing several combina- 
tions and sizes of pumps to produce varying 
pressures, at different stages of the processes. 
The pump operates on oil vapor to produc 
pressures so low that the mean free path of 
the air molecules in the evacuated space aver
ages 250 in.
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Ohio, in cooperation with the Carborun
dum Co. These tubes are intended 
primarily for high temperature controlled- 
atmosphere furnaces and similar installa
tions where combustion products must be 
kept froni contact with the material in 
process.

In the past such tubes have generally 
been made of alloys owing to the difficulty 
of producing satisfactory joints in the rela
tively short length of refractory' tubes that 
were available. The new tubes make use 
of a new tube joint, tube support, and 
tube loading construction. Instead of the 
conventional bell and spigot, flange or 
sleeve joints, the ends of the silicon carbide 
tube sections are now provided with mating 
ball and socket surfaces which are ground 
to a substantially gas-tight fit. The m at
ing surfaces are maintained in contact by 
spring or counterweight pressure arid the 
several sections of the horizontal tube 
aje supported in cradle-shaped hangers 
mounted in the furnace wall. As extra as
surance against joint leakage, the joints are 
sealed with a cement which is plastic at 
the temperature of use.

In addition to the excellent heat trans
fer properties of silicon carbide, this ma
terial appears to cataly'/.e combustoin, per
mitting exceptionally high combustion 
rates. This is said to be particularly true 
at lower operating temperature.

TRANSFORM ER-PYROM ETER
In  o n e  u n i t  the Gyco Pyrotran com

bines a heavy-duty transformer and a 
pyrometer, primarily for the control of 
temperature in heating jackets, bu t also 
for use where a variable transformer is 
required. This device introduced by 
Scientific Glass Apparatus Co., Bloom
field, N. J., is said to be able to operate 
at full power for long periods of time 
without appreciable heat rise. Its prin
cipal feature is the method of controlling 
voltages by two snap-type switches, one 
for primary adjustment and the other for 
vernier adjustment. The arrangement 
eliminates coil type sliding contacts which 
frequently arc and burn out under load. 
The instrument includes a W eston pyro
meter, built in, to indicate operating 
temperatures to 400 deg. C. which is 
calibrated in both Fahrenheit and C enti
grade scales for convenient reading.

4.000-lb. fork  l if t  truck

TW O-TON FO R K  TRUCK
O v e r - a l l  length has been so carefully 

limited in the new 4,000-lb. capacity elec
tric fork truck offered by Lewis-Shepard 
Products, Inc., 222 W alnu t S t., W ater
town 72, Mass., that it is said to be pos
sible to pick up a 48-in. load on a 48-in. 
fork with the truck, enter an aisle 12 ft. 
wide, and in one continuous forward move
ment of the truck make a single right an
gle turn and right angle stack, without 
backing or filling. T he truck features ex
tremely short turning radius, low center 
of gravity and small over-all truck length. 
Maximum maneuverability and stability 
are thus said to be obtained, together 
with saving in floor space and consequent 
reduction in storage building costs.

CONTROL VALYE
I m p r o v e m e n t s  in control valve disk de

sign applicable in valve sizes from i  to 4 
in. have been introduced by H. H . Belfield 
Co., Broad St. at Hamilton, Philadelphia, 
Pa. Some years ago the equal percentage 
characteristic in control valves was recog
nized as an im portant type for many con
trol purposes. However, it is said that 
valves produced with such a characteristic 
were generally available only in valve 
sizes of 1 in. and larger. T he new valve 
employs the new Belfield pilot piston, 
which is a wide-range control disk with an 
equal percentage characteristic. The de
sign is said to result in positive control 
action with a rangeability of 50 to 1. The 
new valve is provided with a diaphragm 
motor of extreme sensitivity, an oil-tem- 
perated higli-alloy-steel spring and an ex
tra deep stuffing box with small diameter 
disk stem to minimize friction.

EQ U IPM EN T B R IEFS
A n  i m p r o v e m e n t  over the edition first 

announced in 1942 is the new Color 
Harmony M anual now offered by C on
tainer Corp. of America, 111 W est W ash
ington St., Chicago 2, 111. T he first 
edition, which contained 680 color chips 
and was utilized by many chemical, paint 
and other manufacturers interested in 
color, has been improved by the develop
m ent of the new Manual in which the 
individual color chips are 1 in. square, plus 
a tab, providing two and one-half times 
more working area than the chips of the 
first edition.

Ask an  i a  R e g u l a t o r  C o., 1603 South - 
Michigan Ave., Chicago 16, 111., has de
veloped a substitute for goat’s skin for flex
ible diaphragms that is said to be superior 
to that material. Previous to the war im
ported skins of first quality were the only 
ones suitable. Diaphragms made of glass 
fiber, which is non-porous, does not sag 
or stretch, and are resistant to alkalis and 
acids, were this company’s answer to the 
skin shortage.

F o r  t h e  blending or emulsifying of two 
liquids, Schutte & Koerting Co., 12th and 
Thompson Sts.,' Philadelphia. Pa., has 
introduced a new liquid mixing eductor 
utilizing the jet principle. T he pressure 
liquid issues from a jet orifice at high 
velocity and entrains the secondary liquid,

C om bination  py ro m e te r and  tran sfo rm er

producing extreme turbnlence. Mixers of 
this type are inexpensive and can be made 
from almost any material. They may be 
used for chemical proportioning, water 
treatm ent, and similar purposes.

T w i n d o w  is the name of a new type 
double-glazed window insulating unit for 
industrial and other uses announced by 
Pittsburgh Plate Glass Co., 632 Duquesne 
W ay, Pittsburgh, Pa. These devices are 
integral insulating units of two or more 
panes of glass inclosing a quarter-inch or 
half-inch hermetically sealed air space. 
Hollow aluminum tubing is used to 
separate and hold these glass plates in 
position, the entire unit being framed 
with a light gage stainless steel channel. 
Marked reduction in heat transmission is 
claimed, together with virtual elimination 
of window' condensation.

D e s i g n e d  for hoisting drum-type con
tainers, the Trylon safety drum sling 
introduced by W ire & Cable Division of 
the W ind  Turbine Co., W est Chester, 
Pa., is said to make possible the handling 
of heavy drums, barrels, kegs and similar 
large containers with both ease and safety. 
Heavy clips mounted on a rod with an 
adjustable pressure spring at each end grip 
the container securely until it is delivered. 
Spacing of these clips can be quickly 
altered to fit any size container. The 
unit is capable of handling any weight of 
load normally encountered in such con
tainers.

D e s i g n e r s  of equipment incorporating 
linear motion will be interested in the 
new' linear-motion ball bushing introduced 
by Thomson Industries, Long Island City, 
N . Y. This company has now developed 
a round-shaft type ball bushing that makes 
available the advantages and economies of 
ball bearings for linear equipment move
ment.

A l u m i n u m  awmings for industrial 
plants, designed to roll up automatically 
into a neat compact roll at the top of the 
window, are now available from Alumi
num Awning Co., Division of Orchard 
Bros., Inc., 421 Meadow Road, R uther
ford, N. J. The awmings are non-sagging, 
non-shrinking and non-stretching accord
ing to the maker. A variety of colors can 
be secured.
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Cash Standard̂  

C O N T R O L S .  
.V A L V E S

A . W . CASH COMPANY
D E C A T U R ,  I L L I N O I S

B U LL E T IN S  
A V A IL A B L E  

O N  O T H E R  
C A S H  S T A N D A R D  

V A L V E S

S e n d  {¡(V i t h e m

B u l l e t i n  9 5 6 — fe a tu re s  the  C A S H  

S T A N D A R D  T yp e  4 0 3 0  B a c k  P re ssu re  

V a l v e  —  d e s ig n e d  to  a u to m a t ica lly  

m a in t a in  a  c o n sta n t  p re s su re  in  the  

e v a p o r a t o r  c o r re sp o n d in g  to a  c o n 

stan t te m p e ra tu re  d e s ire d .  S h o w s  on  

A m m o n ia  o n d  F re o n  G a s  C a p a c it y  

C h a r t  b a se d  o n  A B S O L U T E  p re ssu re s .

B u l l e t i n  9 6 6 — fe a tu re s th e  C A S H  

S T A N D A R D  S e l f - C o n t a i n e d ,  P ilo t  

O p e ra t e d  T y p e  1 0  P re s su re  R e d u c in g  

a n d  R e g u lo t in g  V a lv e  fo r u se  w ith  

w a te r  o r a ir ;  w ith  a n y  g a s  o r  o i l  that 

is n o n -c o r ro s iv e ;  a n d  w ith  r e f r ig e ra t 

in g  f lu id s  su ch  a s  A m m o n ia  a n d  

F re o n . M a n y  in te re s t in g  p a r t ic u la r s  

e x p la in e d  su ch  a s: h o w  v a lv e  w o rk s, 

t i g h t  s e a t i n g ,  la rg e  c a p a c it y ,  no 

w aste , n o  w a te r  h a m m e r o r  c ha tte r.

1. Maximum Capacity when 
needed most

2. Accurate Pressure Con
trol under toughest work
ing conditions

3. Trouble-free Service
4. Smooth Operation
5. Tight Closure
6. Accurate Regulation
7. Speedier Production 

Results
8. Elimination of Failures
9. Constant Delivery 

Pressure
10. Cost Saving Operation
11. No Spoilage
12. Practically zero in main

tenance costs

TRO U BLE  M A K E R S
T hese sab o teu rs  in  yo u r p lan t a re  ticketed  for 
com plete d is a p p e a ra n c e  w h en  th ey  ge t this 
boot. It's a n  im m ed ia te  a n d  p ro fitab le  resu lt 
you  get thru  v a lv e  p e rfo rm an ce  w h en  the CASH 
STANDARD S tream lined  "1000" is pu t on the 
job. A nd these  troub le  m ak e rs  can  s ta g e  no 
com eback .

W rite for Bulletin "962" — see  how  y o u  can  
a p p ly  the "1000" to yo u r lines to do  th a t p re s 
su re  reducing  job  m ost d e p e n d a b ly  a n d  exactly., 
w ith  good cost sav ings.

B u l l e t i n  9 5 0 — fe a tu re s  the  C A S H  

S T A N D A R D  T y p e  D  S in g le  Se a t  P re s 

su re  R e d u c in g  a n d  R e g u la t in g  V a lv e s  

fo r  u se  w ith  m ost f lu id s. S h o w s  

s im p le  in n e r  w o rk in g  p o rts that sa ve  

in m a in te n a n c e .  D ia g r a m  e x p la in s  

h o w  v a lv e  w o rk s.  B lu e p r in t  sh o w s 

s im p lic it y  o f  in s t a l la t io n .

CHEMICAL ENGINEERING » S E P T E M B E R  1946  » 133



1 A  H eating  of the several opera tions is accom plished

eodorizing is the final processing step in a 
JLF refinery which converts crude animal and vege
table oils into edible products for use as shortening, 
margarine, salad or cooking oils. T he process essentials 
entail steam stripping of the refined oil to remove 
almost all traces of free fatty acids and other volatile 
undesirables. This purification is accomplished at 
temperatures ranging from 400 to 480 deg. F. and 
under a high vacuum of about 0.25 in. Fig absolute.

T he process may be carried out either continuously 
or batchwise to produce generally comparable prod
ucts. However, the continuous method is of a nature 
to permit dollar savings in steam, water, fuel and 
labor up to 50 percent of the batch processing costs. 
On the other hand, the continuous deodorizer is not 
adapted to quick change-over from one oil to another. 
To be most effective, a continuous deodorizer should 
be operated with the same feed stock for extended 
periods of at least five to seven days. A batch unit is 
more flexible and can vary its stock from batch to 
batch.

In the Durkee Famous Foods plant at Elmhurst, 
L. I., a series of batch deodorizers is employed to 
process various products such as coconut, soya and cot
tonseed oils. 15,000 lb. of oil is charged to a kettle, 
heated, and steam stripped at operating temperature

for an extended period, after which the final product is 
cooled by internal deodorizing coils. Vacuum is main
tained by individual 3-stage high-vacuum units. H eat
ing is accomplished through use of condensing 
Dowtherm vapor with the condensate returned to the 
vaporizer by means of a centrifugal pump.

T he continuous deodorizer shown is one being oper
ated by Armour & Co. at their Jersey City plant. Its 
nominal rating is 3,000 lb. per hr. of cottonseed oil 
or vegetable animal compound mixture.

During normal operation of this system, partially 
heated oil is fed to the top tray of the deaerating 
section on which air and other volatile materials are 
released from the oil under full vacuum. The 
undeodorized oil continuously overflows through a 
Dowtherm heated sheet and tube un it in which maxi
mum oil temperatures are reached. In the tower, oil 
on the top stripping tray and lower trays cascades 
downwards countercurrent to stripping steam rising 
through the bubble caps so that only fresh steam comes 
into contact with the finished product.

Oil is pumped from the base of the tower a t a 
regulated rate through the oil to oil heat exchanger 
and next to storage.

T he equipm ent for both plants illustrated was 
designed and furnished by Foster W heeler Corp.

C H E M IC A L  E N G IN E E R IN G
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I DEODORIZING EDIBLE OILS

2 A  B atch deodo rizer is flexible, th e re fo re  usefu l 
w here slock is varied  from  hatch  to batch



3 A  Dowtherm  condensate goes to the receiver from  which it is re tu rned  
by the cen trifugal pum p shown here

4 A  Vacuum  units, 2nd and 3rd stages, with bar« 
condensers. V apor in let on back of large condei s

-jg  l)<»vI herm  vapor un it in  the continuous deo 
dorization p lan t o f A rm our & Co. at Jersey City

2 |J  Above is D ow therm  line to oil p rehea te r and below 
Dowtherm line to steam  superheater

3 B  1» co n t in u o u s  deodor izer  par tia l ly  h ea led  
oil is fed  to top tray  of d e ae ra t in g  section

4 ( j  F rom  this heal exchanger (shown being install 
finished oil flows to cooler und then to storage

O il b e a r in g  m a te r ia ls -—c o tto n  s e e d ,  so y a  b e a n ,  e tc .

PRESSING OR 
SOLVENT EXTRACTION

C a u s tic  s o d a

~ T ~
C ru d e  oil

... t....

C lay  c a rb o n

REFINING 

R efin ed  oil

_ i ____

F ibrous (To liv e  stock fee d )  
re s id u e s

R efin in g  (To f a t ty  a c id  reco v ery ) 
fo o ls

BLEACHING

" 1 -------
B le a ch e d  oil

 4_____

- J * -  S p en t c la y , c a rb o n  b lack

S a la d  oil S h o rten in g

R e frig e ra tio n
W INTERIZING
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Liquid oil
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BLEACHING
S p en t c lay  

C arb o n  b lac k

DEODORIZATION

CHILLING
FINISHING

F in ish e d  s a la d  oil

F in ish ed  s h o rte n in g



One of the Big 3 in Electric Power Equipment —  
Biggest of All in Range of industrial Products

TEXROPE
V-BELT DRIVES
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...SO THAT YOU WILl GET LONGER
LIFE FROM EVERY TEXROPE V-BELT

PICK YOUR SUPER-7 V-BELT

H eat-Resisting  Super-7
Stands temperatures up to 180°. The 
TEXROPE V-JBelt for most drives.

O il-Resistin g  Super-7
Neoprene cover protects core against 
moderately oily or greasy conditions.
O il-P ro o f Super-7
Made of Neoprene throughout. Use 
it  when the belt must swim in oil.
S la lie -R es is t in g  Super-7
Recommended w here explosion haz
ard exists. Static-conducting element 
throughout cover won’t wear off.

TEXROPE Super-7 V-Bclts result from the co-opera
tive research of two great companies—Attis-Chalmers 
and B. F. Goodrich—and arc sold exclusively by A-C.

T H IS  M A C H IN E  tests T E X R O P E  Super-7 V -B elts —  runs 
them  a t vary ing  speed and  load  u n til they g ive out. A  tra ined  
opera to r records results: H o w  long  d id  they last?  W h a t b roke 
dow n first: C ords?  C over? R ubber com pound? D oes destructive 
heat develop?

O u t o f  tests lik e  th is h ave  come stronger co rds— tougher, m ore 
w ear-resistan t covers —  resilient, coo ler-running  rubber — - vital 
im provem ents in  design and  construction. T E X R O P E  Super-7 
V -B elts are today th e  B EST in  20  years o f  V -B elt experience.

A-C  FOR COMPLETE V-BELT SERVICE
C all your nearest A llis-C halm ers office o r  dealer fo r ALL your 
V -B elt drive needs —  T E X R O P E  Super-7 V -belts a ll types, all 
sizes; T E X ST E E L , T E X D R IV E  an d  "Magic-Grip” Sheaves; 
V A R I-P IT C H  Sheaves and  SPEED  C H A N G E R S . T hey 're  all 
eng ineered  and  backed by th e  o rig inators o f  the M u ltip le  V -B elt 
D rive  fo r  industry . A l l i s - C h a lm e r s ,  M i l w a u k e e  1, W is .

A 2099



eVERYTH/NG FRO M  . .,
VALVES • FITTINGS 

PIPE • PLUMBING 

HEATING • PUMPS
CRA N E

FO R E V E R Y  PtPtNG SY ST EM

Standardization All the W ay

(R igh t) Crane S tandard  Iron  
Body Wedge Gate Valves — 
ty p ic a l  o j  th e  u n co m m o n  
quality Crane puts into com
monly used valves. Im proved  
d e s ig n  f e a tu r e s  r e d u c e d  
weight with greater strength, 
id e a l  f lo w  characteris tics, 
a n d  easy servicing. D e
p e n d a b le  a n d  d u ra b le  
throughout. In  a ll patterns 
a n d  sizes; fo r  steam pres
sures up to 125 lbs., 200 
lbs. cold pressures. See 
Crane Caitalog,pp. 101-106.

W O R L D ’ S G R E A T E S T  S E L E C T IO N  — from  one  
source o f  supply—o f  valves, fittings, p ipe, ac
cessories, and fabricated p ip in g  for all pow er, 
processing, and general service applications. 
Everything for the job —specified from  one  
lin e—secured o n  on e  order.

U N D IV ID E D  R E SP O N S IB IL IT Y  for all p ip in g  m a
terials. H elps you get the best installation; 
avoids unnecessary delays o n  the job.

O U T S T A N D IN G  d U A L IT Y  in every item . Assures 
uniform  dependability  and efficiency in every’ 
part o f  p ip ing  system s.

F or b e tte r  p ip in g  a t lo w e r  c o s t—th e  t r e n d  is  to  all- 
C rane  eq u ip p ed  system s.

CRANE C O ., G ene ra l Offices:
836 S. M ich ig an  A ve., C h i
cago  5, Ili. B ran ch e s  a n d  
W holesalers Se rv in g  A l l  I n 
dustria l Areas.

In Process Piping
This all-Crane equipped evaporator is  a ty p ica l ex am p le  
o f the w id e -o p en  o p p o r tu n ity  fo r  chem ica l p ro c 
ess in d u s trie s  to  s im p lify  p ip in g  p ro c e d u re s—fro m  
design  to  e rec tio n  to  m a in ten an ce .

So co m p reh en siv e  is the  C ran e  line  o f  b ra s s , iro n , 
and  steel p ip in g  m a te ria ls , th a t  it p e rm its  th e  u tm o st 
benefits o f  s ta n d a rd iz a tio n —a t ev ery  s tep  o f  p ip in g  
in s ta lla tio n s . F o r by s ta n d a rd iz in g  o n  C ran e  m a te 
ria ls , you  g a in  th is  exclusive 3-w ay  a d v a n ta g e ;

Equipm ent g%  L
SO U R C E OF SUPPLY

STANDARD
feal

RESPONSIBILITY  

RD OF QUALITY
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The  G I R D L E R  C O R P O R A T I O N
G a s  P r o c e s s e s  D i v i s i o n , Louisville 1, Kentucky 
D is tr ic t  Offices; I -I o l ir o a iltc a y . Sen; Y ork  7 . ,V. y .

2 H1 '> R u s s  f lh ly .,  Su n  F rancisco  
... •'11 T u lo m a  BU iy., T u ls a , O kla.

Cut if.

T yp ica l G irb c to l p lant fo r  rem ove/ and  recovery o f  II,e  a c id ic  g a te s . O rig ina
to rs  o f  the G lrbo ta l Process , Gird le r specia lisls  in g a s  processes have de
signed and b e lli m ore p lants o f  this typ e  than any other organization ,

S h o r t e s t  d i s t a n c e  f r o m  P l a n  t o  P l a n t  
in  G a s  P r o c e s s e s

I F  you need a new gas processing 
J- p lan t and  w an t it  right, you can 
depend on G i r d l e r ’s ou tstand ing  
experience in  engineering and build
ing the  gas processing p lan ts  G i r d l e r  
designs.

G irdler  engineers a re  specialists 
in gas processes and they  follow 
th rough from  the  very  s ta r t  to  the  
very  finish of the jo b —no t ju s t  until 
the  p lan t is installed b u t un til the

custom er knows all abou t i t  and  how 
to use it.

Several hundred  GiRDLER-planned 
and  GiRDLER-built gas processing 
p lan ts are now successfully serving 
m ost o f th e  big nam es in  in dustry , as 
well as the  U nited  S ta tes G overn
m ent. T his includes processes for gas 
m anufacture, purification, separa
tio n , an d  d e h y d ra tio n —processes 
solving problem s concerning hydro

gen sulphide, carbon  monoxide, car
bon dioxide, in e r t and  controlled 
atm ospheres, n a tu ra l gas, refinery 
gases, liquid hydrocarbons, hydro
gen, nitrogen.

•  •  •

For specific data showing what this wealth 

of experience means to you, write today 

giving an outline of your particular gas 
processing problem.
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m  p iw iiim  m o  u m i r n
R. W. PORTER, A s s i s t a n t  E d i to r

DRY CLEANING CHEMICALS
Six n e w  dry cleaning products are now 

commercially available after several years 
of development work in this field by the 
Pennsylvania Salt Mfg. Co., VVidener 
Bldg., Philadelphia, Pa. Although develop
ment work started in 1940, it was not 
until after the war that full-scale produc
tion was made possible. Under the brand 
name of Erusto, these new materials are 
briefly identified as follows: Erusto filter 
soap is a freeflowing liquid dry cleaning 
soap for use in petroleum solvent systems 
equipped with filter and still, or filter only. 
It is designed to remove ground-in soil and 
many water soluble stains and may be used 
with added water. I t is available in 5-gal. 
cans and 55-gal. drums. Erusto synthetic 
solvent soap is a concentrated balanced soap 
for use in svnthetic solvent systems using 
perchlorethylene, trichlorethylenc or carbon 
tetrachloride. It dissolves or emulsifies w:th 
chlorinated solvents . forming a homo
geneous mixture. It is available in 5-gal. 
cans and 55-gal drums. Erusto dry spotter 
is a completely volatile and non-flammable 
fancy spotter effective in oils, artists’ paints, 
wax, chewing gum, carbon and printers’ 
ink. glue, paint, tar, etc. and ironed-in 
grease stains. I t is furnished in 1-gal. cans. 
Erusto pre-spotter is a non-flammable pre
setter designed to remove ground-in soil 
that is not removed during normal dry 
cleaning, particularly on articles that can
not be wet cleaned. It is said to be espe
cially effective for hand brushing garments 
heavily soiled or containing obstinate 
stains. I t may be obtained in 1-gal. cans. 
Erusto oil, paint and grease remover is a 
wet and dry prespotter soluble in Stod
dard solvent, carbon tetrachloride, trichlor- 
ethvlene, perchlorethvlene and water. It 
may be mixed with Erusto dry spotter to 
remove most obstinate stains. It is availa
ble in 1-gal. cans. Erusto liquid wet clean
ing soap is designed for wet cleaning, 
brushing and pre-spotting. I t is a concen
trated liquid cocoanut oil soap blended in 
balance with neHetrating oils and solvents, 
giving a good lather, good cleaning effi- 

. ciencv and good finish. It is packed in 
5-gal. cans and 55-gal. drums.

PIGMENT COLOR
N ow  a v a i l a b l e  to industry is a new 

pigment color recently announced by the 
E. I. du Pont de Nemours & Co., W il
mington, Del. This new pigment, under 
the name of Auric Brown, is claimed to 
give brighter, cleaner and more durable 
shades of brown colors for industrial 
enamels, trim paints, wallpaper and other 
coated papers, textiles and plastics. Con
sisting of chemically hydrated ferric oxide 
characterized by extremely small particle 
size, this new pigment is said to promise

outstanding resistance to light for a wide 
range of products. It has been undergoing 
field tests for several years in automotive 
finishes, and is a constituent of the Duco 
Metalii-Chrome nitrocellulose lacquer fin
ishes previously described in these columns. 
It is non-bleeding in the usual paint, 
enamel and lacquer finishes. It shows 
less tendency to chalk from outdoor 
exposure than standard iron oxides and 
pigments. I t has light fastness and is 
resistant to alkalis. It is recommended 
as a background color in wallpaper and 
other paper coloring applications as well as 
in the field of beater coloring of paper and 
textile printing.

PROTECTIVE COATING
D e v e l o p e d  as a substitute for white 

base and finish coatings by the Watson- 
Standard Co., Pittsburgh 12, Pa., a new 
series of protective coatings known as Rx 
Aluminum System has recently been an
nounced. These new finishes are said to in
corporate the latest war-proved technical 
advances and are adaptable to various bak
ing cycles. This series of finishes is said 
to be of interest to lithographers, con
tainer manufacturers and metal fabricators 
because of the good printing surfaces on 
the base coat and the attractiveness of the 
finish coat. Reflector, stove and heater 
manufacturers should find the heat-resist
ant coating suitable for use at elevated 
temperatures. It is also suggested for use 
by toy manufacturers who can thus obtain 
smooth, tough and brilliant coatings formu
lated to withstand abrasion under severe 
handling.

COLORIMETRIC VITAMIN A 
REAGENT

A c c u r a t e  estimation of vitamin A in 
blood serum, fish oils and pharmaceutical 
products is said to be aided by the new 
colorimetric reagent now manufactured by 
the J. B. Shohan Laboratories, 78 Wheeler 
Point Road, Newark 5, N . J. Under the 
brand name of Activated GDH, this new 
reagent is prepared from glycerol dichlor- 
hydrin. Activated GDH develops a color 
with vitamin A which is stable for about 
eight minutes, permitting its absorption 
to be -determined with ease. Previous 
methods using antimony trichloride pro
duced a color which is so transient that its 
absorption must be read within 4 sec.

Even with antimony trichloride, the 
colorimetric procedure has been shown 
to give more accurate results than ultra
violet absorption methods. Use of this 
reagent has caused. serious inconvenience 
because of its fleeting color, but also be
cause it is poisonous, unstable, and cor
rosive to instmments. Activated G HD  is
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claimed to be free from these disadvan
tages. In addition, it is unaffected by 
traces of moisture and leaves no film to 
interfere with accurate color determina
tion. No special precautions are needed in 
the use of the reagent since it is stable and 
non-corrosive. This new product is availa
ble from the manufacturer at $9.50 per 
500 g.

WATER SOLUBLE CELLULOSE 
DERIVATIVES

P r o d u c e d  by etherifving high alpha 
wood pulp with a mixture of different 
etherifying agents, a water soluble cellu
lose derivative known as Ethulose has been 
developed by the George G. Johnston Co., 
865 First Ave., New York 17, N . Y. 
Ethulose is a white or slightly yellow flaky 
material which is odorless, tasteless and 
non-toxic. It is resistant against fats, oil 
and alkali. W hen an aqueous solution of 
3 percent or greater of Ethulose is heated 
to 50 or 60 deg. C., it is converted into a 
thixotropic gel, while at lower concen
trations simple floculation takes place. The 
process is reversible and a clear solution is 
again obtained upon cooling. The gelatin 
temperature is strongly affected by the 
presence of anions. Chloride and sulphate 
ions decrease the gelatin temperature. At 
high salt concentration a simple floculation 
takes place even at room temperature. 
Clear, smooth solutions can be easily made 
by stirring the flakes in cold water. Tem 
peratures should be below 20 deg. C. in 
order to obtain the best possible results. 
T he speed with which complete solution is 
obtained depends on thé stirring. Clear 
solutions are normally obtained within one 
hour. However, for very rapid dispersion 
it is convenient to wet the flakes with hot 
water, after which cold water is poured
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over the wetted material. The clarity of 
the solution is increased by lowering the 
temperature. Once prepared, however, the 
solution can be used at higher tempera
tures. By varying the molecular weight of 
the product in the manufacturing process, 
Ethulose can be obtained in a number of 
viscosity ranges.

The product is available at present in 
three viscosity ranges, as follows measured 
in a 2 percent aqeuous solution at 20 deg. 
C.: Ethulose A has a viscosity of 25-60 cp.; 
Ethulose B has a viscosity of 100-200 cp.; 
Ethulose C  has a viscosity of 500-1,000 
cp.. In the future higher viscosity types 
will also be available. Each type can be 
diluted up to 30 percent with alcohol 
such as methanol or ethanol, thus obtain
ing a lowering of the freezing point. Most 
non-volatile alcohols may be used as plas- 
ticizers for Ethulose, that is, glycol, gly
cerine, and sorbitol.

Ethulose is compatible with a great 
many thickening agents, such as gelatin, 
pectin, methyl cellulose, hydroxy-ethyl 
cellulose, polyvinyl alcohol, animal glue, 
sodium alginate, Irish moss, and others. 
Ethulose films are flexible in the un
plasticized state, even when fillers are pres
ent. Such films are not sensitive to most 
of the common solvents and oils. This 
new material may be used as a film-forming 
material, sizing agent, binder, thickening 
agent, preservative colloid in aqueous solu
tions, and as an adhesive for paper and 
textiles. It may be kept for an unlimited 
time in clean stainless containers, and is 
resistant to cold and heat. I t is completely 
neutral and perfectly free from odor and 
is edible and non-toxic. Ethulose is availa
ble in commercial quantities. T he following 
uses have been suggested for Ethulose: 
W ater emulsion paints, textile printing, 
cosmetics, shoe polishes, cold water paints, 
soap milling, pharmaceuticals, leather ad
hesives and finishes, paper sizing, wall 
paper adhesives and other applications.

PYROXYLIN COATING 
COMPOSITION

I n t r o d u c e d  briefly in limited quantities 
in 1941, a new type of coating composition 
for automobile refinishing is again availa
ble from the E. I ,du Pont de Nemours & 
Co., W ilmington, Del. It is designed to 
prevent bleed-through of maroons and reds 
in refinishing work. Under the brand name 
of Du Pont Bleeder Seal, this material is 
a pyroxylin product which is applied di
rectly to an old red or maroon finish. Be
cause of special ingredients which absorb 
bleeding pigments, new top coats arc pre
vented from discoloring. It is fast drying 
and supplies good adhesion for top coats 
without affecting durability.

CUTTING OILS
D e v e l o p e d  for use in high-temperature 

machining of metals a new series of trans
parent cutting oils has recently been an
nounced by the Texas Co., 135 East 42nd 
St., New York, N . Y. Known as Cleartex 
C utting Oils, A, A -l, B, BD, D D  and 
Britex Cutting Oil B, these products now 
contain certain war restricted ingredients 
which greatly improve their color and pcr-

formance. They are pale in color, pleasant 
of odor, and non-corrosive. These oils con
tain a combination of sulphur and chlorine, 
permitting high cutting speed without cor
rosion of metals. Addition of the hitherto 
restricted ingredients makes possible higher 
speeds in machining without danger of cor
roding finished or semi-finished metals, par
ticularly non-ferrous metals such as brass 
and copper.

PLASTICIZING AGENT
S t i l l  in the development stage, a new 

plasticizer has been announced by the 
Monsanto Chemical Co., St. Louis 4, Mo. 
This product, under the brand name of 
Santicizer 160, is a relatively non-volatile 
plasticizer for polyvinyl chloride, polyvinyl 
chloride acetates, polyvinyl butyral, ethy 
cellulose and nitrocellulose. It is also com
patible with many other resins to which it 
imparts desirable properties. It is claimed 
to be superior to many of the commonly 
used plasticizers in its permanence, oil re
sistance, flexibility and stability.

Chemical and physical properties of San
ticizer 160 are given in the accompanying 
table. Because of its extensive compatibility 
and the desirable properties imparted to 
a wide variety of resins, this material 
should be of interest to the textile 
coating, plastic, protective coating, and 
electrical insulation manufacturers. In 
cellulose nitrate films it produces clear 
coatings, said to be superior to dibutyl 
phthalate in hardness, permanent flexi
bility, toughness and water permeability. 
Its light stability is slightly inferior to that 
of dibutyl phthalate. Santicizer 160 may 
be useful in automotive and furniture lac
quers to provide tough abrasion-resisting 
finishes. This new plasticizer is compara
ble with cellulose tri-acetate to form coat
ings high in strength and water permea
bility. W ith  ethyl cellulose, clear rigid 
sheets, molds, films and ho t melt compo-

Plastic “cocoon” developed by R.
M. Hollingshcad Corp., Camden,
N. J., is used to protect equipment
from exposure

P o s i t i v e l y

S M O K I N C

sitions may be produced which are of value 
to the packaging and protective coating 
field. In polyvinyl chloride and copolymer 
vinyl chloride-acetate sheets, Santicizer 160 
imparts good drape, as well as excellent oil 
resistance, abrasion resistance, and heat 
stability. Low-temperature flexibility and 
volatility are sufficiently good for most ap
plications. These probably suggest its use 
in coated textiles, electrical insulation, free 
films for packaging purposes, shower cur
tains, aprons, sheeting, etc.

Chemical and Physical Properties of 
Santicizer 160

Color.......................................  Approx. APHA 50
Odor ...............................  Very faint, characteristi»
Crystallizing point, deg. C  Glassy at —40
Sp. gr. at 25/25 deg. C  1.110-1.120
Refractive index at 25 deg. C... 1.53-1.54
B.P. at 6.5 ram., deg. C  Approx. 225

at 15.0 ram., deg. C  Approx. 240
at 760 mm., deg. C  Approx. 370

Acidity, percent as phthalic acid. <0.1 
Solubility in water at 30 deg. C.,

percent................................. 0.0003
Viscosity at 25 deg. C., cp .. .  50 (approx.) 

at 0 deg. C., cp .. .  250 
at -3 0  deg. C., cp .. .  3,600 

Evaporation rate, gr. per sq. era.
er hr. at 105 D.'g. C  0.00D50

This material is an active solvent for 
many of the synthetic resins and cellulose 
derivatives. I t is quite stable under hydro
lysis, light and heat. Low temperature 
flexibility and volatility are good for most 
applications.

MONOSODIUM GLUTAMATE
V o l u m e  production of a protein base 

meat-flavoring salt has recently been an
nounced by the A. E. Staley Mfg. Co., 
Decatur, Il’l. W hile this material, known 
as MSG, is an old commodity in the 
Orient, it has been used in this country 
during recent years for enhancing' the 
flavor of many fine quality foods. This ma
terial is a white crystalline product with 
the appearance of finely granulated sugar. 
It is practically odorless and is readily 
soluble in water and possesses a strong 
meat flavor. I t is used in the preparation 
of dehydrated canned soups, in various 
sauces, and in many kinds of prepared 
foods. The flavoring power of M SG is said 
to be 15 times stronger than can sugar and 
7 times stronger than salt. One part dis
solved in 3,000 parts of water is still 
prcceptible to the taste. Monosodium glu
tamate occurs in both vegetable and animal 
protein. W hile this material has been 
manufactured for a number of years in pilot 
plant quantities by this company, com
mercial production will start when the 
plant soon to be constructed is completed.

RUBBERLIKE PLASTIC 
ELASTOMER

C o m m e r c i a l l y  available on a limited 
scale in the form of a free-flowing, viscous 
material with a 100 percent solid content, 
Elastomer No. 105 is manufactured by the 
Electro-Technical Products, Inc., Nutley 
10, N. J. This material, which will cure 
and polymerize by simple application of 
heat without pressure, may be cast, molded, 
extruded or applied by dip. spray, roll 
coating and other methods in any desired 
thickness in a single application. Elastomer 
No. 105 will not shrink nor expand dur-
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M  o  N ~ s ~ Æ ~ fr r ~ g :
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( P N B )

M onsan to  O N B  possesses an  unusually w ide ran ge  o f com

patibility. It can be used alone, or with other plasticizers —  

is ap p licab le  to the entire range  o f  synthetic resins, from the 

cellulose esters and  ethers through the vinyls and vinyl copo ly 

m ers—  is com patib le  with a lkyd s and  some synthetic rubbers. 

It is suggested  fo r  use as:

I
I .  A  lo w  cost, active plasticizer for v inyl resins

2. A  cam phor substitute in cellulose nitrate com

positions

3. A  plasticizer in cellulose acetate m olding com

positions

4. A  plasticizer in lacquer coatings to improve  

water, acid and alkali resistance

5. A  stabilizer with some plasticizing action in 

varnishes

O ther uses m ay  su ggest themselves when you study the tab le  

o f  physical and  chemical properties included here . . .  Sam ples  

and technical inform ation will be  sent prom ptly on request. 

C o n ta c t  the n e a re s t  M o n sa n to  D istrict O ff ic e ,  o r  w rite  

M O N S A N T O  C H E M I C A L  

C O M P A N Y ,  O rg a n ic  Chemicals 

Division, 1700  South Second  

Street, St. Louis 4, Missouri.

District O ffice s : New  Yo rk , Chicago ,

Boston, Detroit, C harlo tte , Birmingham,

Cincinnati, Los A nge les, San  Francisco,

Seattle , M ontreal, Toronto.

 N f T

Monsanto

Chem icals
U IT ...W K IC M  II*_W/dLUI VI N Q t NOVtTl t. ..WMI CM H t V I S  S UNK! «*

M  MMM l i r a  111 l i t ;  T iI^ Y

PHYSICAL A N D  CH EM IC A L PROPERTIES
(From Typ ica l A nalyses)

M olecu lar W eight 1 9 9 .2 0

M elting Point
A p p ro x . 3 5 ° C . 
(Supercools R e ad ily )

Boiling Point a t 1 0  mm. A p p ro x . 1 7 2 °C .

Boiling Point a t 7 6 0  mm. A p p ro x . 3 3 0 °C .

R e fractive  Ind ex a t 2 5 ° C .* A p p ro x . 1.61 3

Specific G ra v ity  a t 4 0 ° / l  5 .5°C . A p p ro x . 1.1 89

V iscosity a t 2 5 °C .* 38  Centipoises

V iscosity a t 4 5 °C . 1 2 Centipoises

W e ig h t/G a llo n A p p ro x . 9 .9  lb s.

Flash Point 14 3 °C . (2 8 9 .5 °F .)

F ire Point 17 9 °C . (3 5 4 .5 °F .)

^Obtained on supercooled m ate ria l.

SO LU B ILITY : P ractica lly  insoluble in w a te r (e ither hot or co ld). 
R e ad ily  soluble in  —

Benzene Ethyl A ce tate  M inera l Spirits 

E thy l A lcohol A m yl A ce tate  Pine O i l 

M ethyl A lcohol Ortho-D ichlorobenzene Turpentine 
Ether C arbon  Tetrach lo ride  Linseed O i l  

Acetone Perchlorethylene S o ya  Bean O il 

M ethyl Ethy l Ketone G la c ia l Acetic A cid  Corn O i l

T O X IC IT Y : For inform ation, w rite  fo r  technical bulletin O -D -70 0 .

CHEMICAL ENGINEERING • SE PT E M B E R  1946 • 143



r c c K L c S 5  P U M P  D IV I S I O N
Food Machinery Corporation

Canton 6 , Ohio Quincy, Illinois
Los Angeles 31 , C a lif .

When you want 
accurate and depend

able autom atic tem perature 
orhum iditycontro lforlndustri- , 
al Processes,Heating or AirCond- 
itioning Systems, call in a Powers 

engineer. W ith over 50 years of ex
perience and a very complete 1 ine of 
self-operating and air operated 
controls we are well equipped to 

fill your requirem ents.
W rite  fo r Circular 2 5 2 0  
2727 Greenview Ave., Chicago 

Offices in 47 Cities—See 
your phone directory.

n i a
• -SK 

THE
POWERS REGULATOR CO.
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ing the curing process, and will take even 
the finest details of the mold. After cur
ing it becomes a solid elastomeric mass, 
similar to pure gum rubber. It is claimed 
to differ from rubber and other similar 
plastic compounds in its resistance to most 
solvents, including aromatic hydrocarbons, 
oils, acids, alkalis and water, and will pot 
oxidize and harden on aging. It is said to 
retain its flexibility even at extremely low 
temperatures, and will not sustain combus
tion. Recommended curing temperature is 
160 deg. C., although special compounds 
may be formulated to be cured at as low a 
temperature as 95 deg. C. Curing time 
depends on the thickness of the finished 
product, approximately five minutes per 
one-eighth inch of thickness is required at 
160 deg. C. I t is available in returnable 
shipping containers of 1, 5, 30 and 50-gal. 
It is priced at 75c. per lb. up to 250 lb., 
and 73c. per lb. from 250 to 500 lb. 
Properties are given in the accompanying 
table.

Properties of Elastomer 105
S p .g r.   1.4 to 1.7
tensile strength, lb. per sq. m . . . .  200 to 1,100
hlongation, percent.........................  200 to 350
Dielectric strength, 0.015 thickness, 

v. per m il......................................  500 to 750

CLEANING SOLUTION
E f f e c t i v e  cleaning in a  number of ap

plications can be obtained by the use of a 
new scries of cleaning agents marketed 
under the name of Ferrex, according to 
Turco Products, Inc., 6135 South Central 
Ave., Los Angeles, Calif. Ferrex, a low- 
cost, non-flammable hot tank cleaner, is 
claimed to remove carbon, paint, grime, 
grease, gums, heat-hardened resins and 
heavy dirt from steel and other ferrous 
metals w ithout the necessity of scraping 
or using other manual methods. Carbon 
and paint stripping qualities of this prod
uct result from a combination of the two 
cleaning agents, Ferrex B an alkaline solid, 
and Ferrex C, a direct action liquid sol
vent. I t is used as a hot water solution in 
a tank preferably with air agitation, to 
penetrate and wet out carbon and lead 
deposits, emulsified petroleum residues 
and to saponify animal and vegetable oils. 
Ferrex contains no inert ingredients and 
may be used over and over again with little 
depletion of strength It is recommended 
as a fast and safe economical and effective 
chemical agent for hot tank cleaning oper
ations, for automotive motor recondition
ing, and in cleaning petroleum, railroad, 
diesel and industrial equipment and tools 
as well.

FLUORINE COMPOUND
N ow  commercially available from the 

General Chemical Co., 40 Rector St., New 
York 6, N . Y., boron fliw 'de  etherate is 
said to be a valuable catalytic chemical of 
wide potentialities. Having a chemical 
composition of (C 2H s)„OBF3, some of the 
important reactions which may be catalyzed 
by this compound include polymerization 
of unsaturated compounds such as olefins, 
diolefins, vinyl ethers, fatty oils, and ter- 
penes. The product may be solid polymers 
useful as plastics or liquids as in the body 
of drying oils for paints and varnishes. An
other reaction is the condensation of

PEERLESS

HI-LIFT
R E G .  U .  S .  P A T .  O F F .

PU M PS

H E R E 'S  H O W

S ÿ u e e f i * t ÿ  ‘T O c r f& i 

' Z i f e c v a ' i d - '

SQUEEZES  
UPKEEP

DOWN

FOR LOW-COST 
LIMITED WATER SUPPLY 
DEMANDS OF MULTIPLE 

INDUSTRIAL USES

C a p a c it ie s : 600 to 
3300 gals, per hour 
for wells as sm all as 
4 " inside diameter.

SELF-PRIMING 
NO OIL USED 

UNDERGROUND
P A T E N T S : M a n u f a c 
tu re d  u n d e r  R. M oincau  
p a te n ts ,  U .S . 1 8 9 2 - 
2 1 7 , 2 0 2 8 4 0 7  a n d  Re
is su e  2 1 3 7 4 .  C ana
d ia n  P a te n t  3 5 2 5 7 4 . 
By E x c lu s iv e  L icen se  
to  R o b b in s  an d  M yers, 
In c . P e e r le s s  U .S . P a t
e n ts  2 2 0 8 9 3 7 ,  2 3 3 8 -  
9 3 7  & 2 3 4 6 4 2 6 .  O th er 
P a te n ts  p e n d in g .

Employing simplicity to 
the best possible advan
tage, Peerless has re 
placed high shaft speed, 
vibration, and high op
erating cost, found in 
most conventional type 
pum ps, w ith  H i-L ift’s 
sm ooth , co n tin u o u s , 
positive, pumping action 
that literally "squeezes'’ 
the water upward.

Buy th e  pam p  that 
"squeezes"water upward 
and squeezes upkeep 
down. Investigate today 
the many possibilities of
fered you with a Peerless 
Hi-Lift Pump.

P E E R L E S S  
T U R B IN E  P U M P S

Georturbo (right angle gear drive)
Illustrated  

Capacities up to 30 ,000  g. p. m. 
Oil or W ater lubrication.

H Y D R O - F O IL  (Propeller Type) 

P U M P S

Capacities up to 
220 ,000  g. p. m.

cnuv 1
lilt



Í A L C O A Í

Safeguarding the petroleum  products they’re 
carrying—no rusting  in tanks of Alcoa A lum i
num  to contam inate these products. N o sludg
ing or gum m ing of gasolines to  cause trouble. 
Long life and  lower upkeep are assured, too, be
cause of alum inum ’s ability  to  resist corrosion.

Good for your business, too.
T anks of Alcoa A lum inum  are equally valu

able for transporting  and storing hundreds of 
o ther m aterials. The pu rity  of your products

is preserved— their color, tas te  and  odor are 
unaffected.

By carrying bigger payloads, because of the 
lighter weight of alum inum  tanks, you get a 
bonus equivalent to hundreds of extra trips 
in their lifetime.

Alcoa’s nearby office can tell you w hat 
chemicals and com pounds can best be handled 
in alum inum . Or w rite  A lu m in u m  C o m p a n y  
o f  A m e r i c a ,  2151 G ulf Bldg., P ittsb u rg h  19, Pa.
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TO TRANSFORMER F IRES

T |y  ("Autom atic” FIRE-FOG Installation a t United 
\Y Engineering: and Foundry Co., New Castle, Pa.)

W I T H  S P L I T - S E C O N D

IT BLANKETS II ISOLATES % IT QUENCHES\ 4t:

1 W V

SUPROTEX* SPRINKLER 
SYSTEM

—a famous member o f the "Auto
matic Sprinkler Family. Designed 
particularly for use in manufactur
in g , m ercan tiles , w arehouses, 
schools, churches, offices, hospi
ta ls, p iers and o th er  e sta b lish 
ments where positive fire protec
tion is essential.
-Tndimirk Heglstini U .S .hum  Cfflcc.

‘AUTOMATIC”  SPRINKLER CORPORATION OF AMERICA
YOUNGSTOWN, OHIO OFFICES IN 37 CITIES

aromatic nuclei with olefins and diolefins, 
paraffin, and aromatic nuclei or olefins with 
acid. I t may be used as a cyclizing agent 
for rubber and as a estérification catalyst. It 
may also be used as a catalyst in thé syn
thesis of aliphatic acids from alcohols and 
carbon monoxide. Physical properties of 
this new catalyst material are shown in the 
accompanying table.

Physical Properties of Boron Fluoride 
Etherate

Mol. w t....................................  141.9
M.p., deg. C ............................ less than — GO
B.p., deg. C ............................. 125
Sp. gr. a t 25 deg. C ................ 1.14
Percent BF3, m in...................  47.3

A IR  DRYING LACQUER ENAMEL
K n o w n  as Prismlac, a new laccpier 

enamel has been announced by Maas & 
W aldstein Co., 438 Riverside Ave., New
ark, N . J. This enamel dries to prism-like 
formation and is claimed to produce un
usually attractive crystallizations on glass, 
steel, aluminum, brass and copper. It can 
also be used on close grain wood, such as 
birch and maple. I t is available in a variety 
of colors, including black, red, maroon and 
green, and is also available as a clear finish.

ANTI CORROSION COATING
R e c e n t l y  announced .by the Buchanan 

Associates, Inc., 220 East 42nd St., New 
York 17, N . Y., are three new products 
now being manufactured on a commercial 
scale. The first of these is a corrosion- 
resistant paint consisting of a synthetic 
plastic material. This coating is claimed 
to have good flexibility, adhesion, as well 
as being tough and durable. I t  is non- 
saponifiable, and is grease, oil, acid, alkali, 
water, alcohol and abrasion resistant. It 
dries rapidly w ithout paint odor. I t is 
said to be good for use in chemical plants, 
dairies, and any other place where painted 
surfaces are subject to chemical fumes, or 
where the surface is washed with strong 
caustics. I t is available in clear, black, 
white and several other colors.

The second of these is a rustproof fender 
coating consisting of a special synthetic 
resin solution for prevention of rust and 
corrosion. It may be applied by brush or 
Spray methods, and provides a tough, 
pliable, protective coating with good ad
hesion and durability. I t was developed 
to coat the under sides of automobile 
fenders and may be used for all other 
metal articles susceptible to the highly cor
rosive action of salt atmosphere and high 
humidity. It is claimed to resist water, oil, 
heat, salt spray, calcium chloride fumes, 
acids, and alkalis. I t will also withstand 
extreme temperature changes. T he third 
of these products is a fast drying synthetic 
resin base insulating solution. It has good 
dielectric strength and is claimed to be 
resistant to salt spray, water, oil, heat, 
moisture and corrosion. I t may be applied 
by either brush or spray method. It may 
be used to protect motors, coils, magnetos, 
ignition systems of all types of combus
tion engines, marine, diesel, etc. Generally 
speaking, it may be use for all types of 
electrical equipment. I t has a dielectric 
strength in a 1-mil film of 1,030 v. It is 
available in 1- and 5-gal. cans and regular 
size drums.
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T E X A C O  L u b r i c a n t s ,  F u e l s

a n d  E n g i n e e r i n g  S e r v i c e

T U N E  I N  T H E  T E X  A  C O  S T  A R T H E A T R E  W I T H  J A M E S  M E L T O N  E V E R Y  S U N D A Y .  N I G H T - C B S

P LANTS o f all sizes, m aking  all k inds of 
goods, in  all parts of the  country, have 

found tha t they can boost p roduction , im 
prove quality and increase profits by using 
T exaco Lubricants and Specialized Lubrica
tio n  E ng ineering  Service. Let Texaco help  
you enjoy these benefits th ro u g h —

1. Service-tested lubrican ts to  keep every 
m achine in your p lant p roducing  effi
ciently:

2. Specialized Lubrication Engineering 
Service to  assure your use o f the right

lubrican t in  the  right am ount in  the 
right place:

3. T he advantages o f centralized purchas
ing  for your plants, w herever lo ca ted — 
w ith dependable , local delivery service 
th ro u g h  T exaco’s na tionw ide  d istribu 
tio n  facilities.

T o  ob tain  these benefits, call the  nearest o f 
the m ore than  2 300 T exaco d istribu ting  
plants in  the  48 States, o r w rite:

T he Texas Com pany, 135 East 42 n d  Street, 
N ew  Y o rk  17,. N . Y.
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Steel from  R yerson m eans m ore th a n  ju s t  steel from  
stock. I t  m eans th a t  every h e a t has m et exacting R yer
son specifications—based on m ore th a n  103 years of 
ex p e rien ce  in  th e  s te e l in d u s try .  I t  m e a n s  th a t  
ch em ica l a n a ly s is  a n d  p h y s ic a l p ro p e r t ie s  a re  "a s  
advertised” because R yerson never stocks "seconds” or 
off heats. And often, i t  m eans steel m ade m ore valuable 
to  you by  th e  work of th e  R yerson laboratory .

W hether you specify, buy  or fabricate  steel th e  labo
ra to ry  serves you. T h ere ’s no need for h it  or miss hea t 
trea ting  when th e  labora to ry  ru n s Jom iny  hardenability  
tests on  every h ea t of alloy in  R yerson stocks. Furnishes 
th e  results a t  no charge as a guide to  h ea t trea tm en t.

T h e  labora to ry  also prevents un ce rta in ty  w hen defi
n ite  specifications m ust be m et. I f  carbon steel plates 
m ust n o t exceed a certa in  hardness lim it, o r if  bars m ust 
have specified tensile streng th , laboratory  te s ts  select th e  
exact steel you need from  R yerson stocks.

T hese and  o th e r trouble-saving laboratory  services 
I p o in t up  two im p o rtan t reasons w hy m ore steel users call

R yerson: P ersisten t R yerson effort to  provide m ore com 
plete, m ore practical service on steel from  stock plus con
s ta n t vigilance in  m ain tain ing  high quality .

Because of th e  steel shortage m any sizes still are m iss
ing from  R yerson  stocks, b u t your size or a workable 
a lte rn a te  m ay be available. C on tact th e  nearest R yerson 
p lan t w hen you  need steel.

Joseph T. Ryerson & Son, Inc., Steel-Service Plants at: Ch icago, 

M ilw aukee, Detroit, St. Louis, Cincinnati, C leveland, Pitts

burgh, Philadelphia, Buffalo, N e w  York, Boston.

P R IN C IP A L  P R O D U C T S

Bars • Structurals • Plates • Sheets • Mechanical Tubing • 

Safety Floor Plate • A lloys • Allegheny Stainless • Tool 

Steel • Boiler Tubes • Reinforcing Bars • Babbitt Metal • 

Bolts • Rivets • Metal Working Tools & Machinery, etc.

Ryerson Laboratory 

Adds Extra Value to Steel from Stock
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CHEMICAL E M M  E R IE  M M .
NEW SOLVENT EXTRACTION 
SYSTEM INCREASES YIELD

A n e w  s o l v e n t ,  one-step, extraction 
system, which is claimed to increase the 
oil yield from cottonseed, linseed, castor 
and most other oil-bearing seeds, nuts and 
beans to more than 98 percent of the 
available oil, about 6 percent greater than 
possible with other lenown processes, has 
been developed by the Sherwin-Williams 
research staff at the company’s Cleveland 
linseed oil mill. Patent applications are 
pending covering the processes used in the 
system and certain features of the equip
ment employed in carrying out the proc
esses. All of the equipment is of a new 
design.

In the new system one plant can be used 
interchangeably for the extraction of oil 
from castor beans, cottonseed, cocoa beans 
and many other oil-bearing beans, seeds 
and nuts. In addition to its flexibility, it 
requires only two-thirds the plant space 
needed by other processes.

Seeds and beans processed by hydraulic 
or expcller pressure methods and then 
treated batclnvisc with a solvent to win 
much of the remaining available oil re
quire up to 3 hr. to convert the oil in the 
raw seed to  the finished product. The 
new method cuts the time to one hour. 
The company states that in tests in their 
pilot plant, all the oil won was top grade 
quality. Tire faster system makes the 
residual meal marketable for use in the 
manufacture of glue, resins, emulsions, 
cloth, paper and other similar products 
since in the new process the proteins arc 
not degraded.

A contract has been signed between 
Sherwin-Williams and the Blaw-Knox Co., 
giving Blaw-Knox the exclusive right to 
grant sub-licenses. Blaw-Knox is now 
building the first of the new plants on a 
site adjacent to the Sherwin-Williams 
Cleveland linseed oil mill with completion 
scheduled for late this year.

DUPONT W ILL TR IPLE  NYLON 
PRODUCTIVE CAPACITY

F o l l o w i n g  earlier reports that E. I .  du 
Pont de Nemours & Co. had purchased a 
600-acre tract near Chattanooga, Tenn., on 
which a nylon plant would be erected, it 
is now made public that the company is 
ready to go ahead with the project and 
has made application for construction to 
the Civilian Production Administration. 
Estimated cost of the new plant is $20 
million and approximately 18 months will 
be required for construction and installa
tion of equipment.

R. A. Ramsdcll, manager of the com
pany’s Nylon Division said the new plant 
facilities plus expansions now under way 
at existing plants will make it possible to 
triple the current output of nylon textile 
fibers. He referred to a long-range pro

gram for increasing nylon production and 
said the Chattanooga plant was a part of 
this program. From February 1942 until 
after the close of the war the entire pro
duction of nylon was allocated by the gov
ernment for specific war needs. During 
that period, expansion of manufacturing 
facilities was limited to the requirements 
of the W ar Production Board.

The first nylon plant was built at Sca- 
ford, Del., and began operations in Decem
ber 1939, the original capacity having 
later been increased. T he second plant, 
built at Martinsville, Va., started produc
tion late in 1941. A new unit is now 
under construction and is scheduled for 
completion next year.

DAVISON PURCHASES MINING 
PR O PER TIES IN FLORIDA

T h e  Davison Chemical Corp. has pur
chased the mining properties of the South
ern Phosphate Corp., Bartow, Fia., which 
will become the phosphate rock division 
of Davison. The Southern Phosphate 
Corp. is engaged in mining and refining 
Florida land-pebblc phosphate rock. The 
surface mining of Florida phosphate rock 
is done by a combination of electric drag
line excavators, and hydraulic mining.

In announcing the purchase of the 
Southern Phosphate properties, the com
pany stressed the fact that the present 
operating personnel of the Southern 
Phosphate Corp. will be retained. W il
liam H. Gabeler, formerly superintend
ent of the corporation’s Curtis Bay Works, 
and more recently a member of the engi
neering and process division of the Davi
son Corp., has been appointed manager 
of the new phosphate rock division, with 
headquarters in 13altimorc, Md.

CELANESE CONSTRUCTS NEW 
RESEARCH CENTER

C o n s t r u c t i o n  of a $3 million research 
center by the Celancsc Corp. of America 
is well under way and initial operations 
will probably start very soon. T he center 
is an outgrowth of the Celancsc Chemical 
plant at Bishop, Tex., where chemicals are 
produced from natural gas. The center’s 
prime research purpose will be for in
vestigation and research connected with 
chemicals that can be derived from 
petroleum or petroleum derivatives. It also 
will conduct research to utilize present 
products and other processes to make new 
or improved materials, in addition to 
training technicians and operators.

Located on a 50-acre tract sLx miles 
west of Corpus Christi, the research lab
oratory will have its own maintenance, 
construction and fine instrumentation de
partments and its facilities will include 
the latest developments in low-tempcra- 
turc ultimate distillation apparatus, spec-

tromctric analysis and electronic devices. 
Joseph E. Bludworth is the director of 
petroleum chemicals research and develop
ment division of the company.

SPRAY PACKAGING M ETHOD 
AIDS STORAGE PROBLEM

D e v e l o p e d  during the war to protect 
large quantities of naval equipment stored 
in exposed places, an improved spray pack
aging method is now available for com
mercial use. W orking in conjunction with 
the Insul-Mastic Corp. of America, the 
R. M. Hollingshead Corp. Camden, N. J., 
has developed a new packaging plastic con
sisting of modified film-forming vinyl res
ins, carried in volatile solvents. This plastic 
packaging process is generally carried out 
completely by spray application although 
for some types of work dipping is used.

The spray packaging method is a simple 
and quick way to package parts, assemblies, 
or complete machines, regardless of size or 
complications in shape. It consists of an 
initial spray operation which bridges large 
openings and voids with long weblike 
plastic filaments that completely enclose 
the item being packaged. Subsequent 
spray applications produce a tough, dur
able, flexible moisture impervious package 
which withstands exposure to wind, rain, 
snow, and sunlight over long periods.

ELECTROCHEM ICAL SOCIETY 
CONGRESS IN TORONTO

P i .a n s  have been announced for a four 
day meeting in Toronto, Canada, of the 
Electrochemical Society’s 90th Congress 
to be held from October 16 to 19. Regis
tration of members and guests will start at 
the Hotel Royal York in the afternoon of 
October 16, and will continue to noon 
October 19. A reception and dinner in the 
evening of October 17 will honor Dr. H . 
fcrmain Creighton, 1946 Acheson Medal
list. Speakers at the dinner will include 
W m . C . Moore, president of the society; 
Sherlock Swann, Jr.; A. F. G. Cadenhead; 
and H. Jermain Creighton.

Scientific and technical sessions will be 
held on the following subjects: war-time 
developments in electrodeposition, rectifica
tion and power supply for the electrolytic 
industry, new plastic insulators, new dry 
cells, and theoretical electrochemistry.

CALCO REORGANIZES IT S 
DYE APPLICATION LAB

M o v i n c  to meet its growing activities, 
the Dye Application Laboratories, Calco 
Chemical Division, American Cyananrid 
Co., Bound Brook, N . J„ has been con
solidated into three main divisions, namely; 
the textile division, the leather, paper and 
plastic division, and the evaluation and 
testing division.

Dr. A. L. Peiker has been appointed
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TERRIS 5

S E A M L E S S , S T A IN L E S S

STEEL WA R E

T A N K S :  18-8 Stain less Steel. H ighly  
polished  No. 4 finish inside and  
out. Pitched bottom, self-draining. 
Stain less Steel covers. Stands pipe 
le g  type. Built-in agitators for fast 
or slow  speed , if desired. 25, 35, 
50, GO, 100, 160, 200, 300, 400 and  
500 gallon  sizes . . . a lso  built to 
sp ecia l specifications.

B A T C H
C A N S

M o n e l
s t a in le
Endless
handles
r e in io r
Bottom
by î r o
welded
c h i m e
a a llo n s.

metal or 
s s  steel, 
iron ring, 
attached, 

c e s  to p . 
reinforced 
n c r o s s  
to i r o n  

. 10 to 75

associated manager and administrative as
sistant to W . H. W atkins, manager of 
the Dye Application Laboratories. O. W . 
Clark has been appointed assistant mana
ger in charge of the cotton, viscose rayon 
and resin bonded pigments section of the 
textile division. H. E. Millson has been 
appointed assistant manager in charge of 
the wool, nylon, acetate and specialties 
section of the textile division. F. O. 
Sundstrom has been named assistant mana
ger of the plastics and specialties section 
of the leather, paper and plastic division. 
In the evaluating and testing division, R. 
R. Sleeper will be in charge of new prod
uct evaluation and F. C. Dexter in charge 

pigment testing and identification.

BATTELLE GRADUATE RESEARCH 
FELLO W SH IPS O FFER ED

F o r  t h e  year beginning this fall, 
Battclle Memorial Institute, Columbus, 
Ohio, will appoint a limited number of 
graduate research fellows and postdoctoral

D IP P E R S

72 oz. with 
handle. Also 
so m e  o n e ,  
two and four- 
quart F L A T  
dippers.

P A IL S
S e a m le s s  s t a i n l e s s  
steel. Capacities, 12 
and ISV2 qts.

We ca rry  a full line 
of Filter Paper. Also, 
Hose for all purposes. 
Send us a sample of 
your needs.

Immediate Delivery

CONSOLIDATED
SIPH O N  SUPPLY CO.. INC.
DEPT, C., 22-24 WOOSTER ST.. N E W  YO R K  C IT Y

CONVENTION 
CALENDAR

Northeastern Wood Utilization Council, 
conference on new developments in 
hardwood pulp, New York State Col
lege of Forestry, Syracuse, N. Y., Octo
ber 2.

American Gas Association, annual conven
tion and exhibit, Atlantic City, N. J.. 
October 7-12.

The Electrochemical Society, Inc., fall 
meeting, Hotel Royal York, Toronto, 
Canada, October 16-19.

Engineering Society of Western Pennsyl
vania, seventh annual water conference, 
Hotel William Penn., Pittsburgh, Pa., 
October 28-30.

American Oil Chemists* Society, annual 
fall meeting, Edgewater Beach Hotel, 
Chicago, 111., October 30 to November

Chemical Market Research Association, 
Palmer House, Chicago, 111., October 
31.

Federation of Paint and Varnish Produc
tion Clubs, annual convention and 
paint industries show, Hotel Claridge, 
Atlantic City, N. J., November 4-6.

National Paint, Varnish & Lacquer Asso
ciation, annual convention, Atlantic 
City, N. J., November 6-8.

American Institute of Chemical Engi
neers, annual meeting, Bellevue Strat
ford Hotel, Philadelphia, Pu., Novem
ber 17 to 20.

National Metal Exposition, Municipal 
Auditorium, Atlantic City, N. J., No
vember 18-22.

Seventeenth National Exposition of 
Power and Mechanical Engineering, 
Grand Central Palace, New York, N. Y.. 
December 2-7.

Seventh International Heating and Ven
tilating Exposition, Lakeside Hall, 
Cleveland, Ohio, January 27-31, 1947.

Second National Plastics Exposition, Col
iseum, Chicago, 111., May 5-11, 1947.

ST. REGIS BAG PACKAGING 
SYSTEMS are made in a variety of 
capacities, speeds, and manpower re
quirements to suit specific products 
and plant layouts. Machines are 
available in types to meet the special 
characteristics of a wide range of 
products, with filling speeds as high 
as twenty-four 100-lb. bags per min
ute — wdth one operator.

PRODUCT CHARACTERISTICS
ABRASIVE

CORROSIVE

DELIQUESCENT

FLUFFY

FREEtFLOWINGg^

GRANULAR

HEAVY

HYGROSCOPIC

L IG H T */ '

VISCOUS

COST COMPARISON
(Per Ton)

B u r la p  B a g s

Container cost. ..  .$3.25 
Labor cost................. 71 Vi

Total bag  and la 
bor cost............ $3.96 '/j

Saving, paper over fabric.

CLASS OF PRODUCT PACKED
CEMENT

CHEMICALS

FEEDSTUFFS

FERTILIZER

FOOD

MISCELLANEOUS
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The filled Multiwalls are dropped 
on a conveyor belt which carries 
them to a freight car.

ST. REGIS SALES CORPORATION
{ S a le s  S u b s id ia r y  o f  St. R e g is  P a p e r  C o m p a n y )  

NEW YORK 17: 230 Park A ve . CHICAGO 1 : 230 No. Michigan Ave .

BALTIMORE 2: 2601 O'Sullivan Bldg. SAN FRANCISCO 4 : 1 Montgomery

This flexible, portable conveyor 
delivers filled Multiwalls to the 
box car. Note flat, compact man
ner in which Multiwall valve 
bags stack.

'M / c t & a u t  a & C tc y a tto t t ,  please send me 

full details regarding "Case History” No. 8, 
outlined above.

N A M E ,

Cleveland Dallas DenverAllentown Birm ingham  Boston 
D etroit F rank lin , Va. Los Angeles N azareth, P a . Nesv Orleans 
No. K ansas City, M o. O rala, F la . Oswego, N . Y . Seattle  Toledo

IN  C A N A D A : S t. R e g is  P a p e r  C o . ( C a n . )  L td .,  M o n t r e a l ,  V a n c o u v e r .

C O M P A N Y  

A D D R E S S __
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One man operates this St. Regis 
packer, which simultaneously 
fills and weighs 50-lb. Multiwall 
valve bags.

. . .  a b o u t  P a c k a g i n g  E c o n

W hether you are packaging chemicals, foods, fertilizer or 
rock products, a St. Regis Packaging System individually 
designed to suit your product will effect worth-while econ
omies. This eighth in a series of Multiwall success stories 
relates the experiences of the Floridin Company, Warren, 
Pa., processors of fuller’s earth under the trade names of 
Floridin and Florex.

In 1945 this company installed a St. Regis 301-FB packer 
and began using 50-lb. Multiwall paper valve bags instead 
of 125-lb. burlap bags. N ot only was there a saving of 45f 
per ton in container cost after switching to Multiwalls but 
there was also an appreciable reduction in labor costs.

Under the old system eleven men were required to pack
age 100 tons per day in 125-lb. burlap bags. W ith the 
St. Regis Packaging System, labor costs dropped from

7 1 1 /,,} per ton  to  18i/2<i . . .  a saving of 75«J0. C om pany 
officials estim ate th a t w ith  a battery  o f fou r St. Regis pack

ers and a crew; of only eigh t m en they w ill be able to  increase 

p ro duc tion  to  280 tons per day . . . a n  increase of  i80*/o.
For the fu ll p ictu re  story on how  the F lo rid in  C om pany 

reduced con ta iner costs, increased p roduc tion  po ten tia l, 

and cut labor costs by the in s ta lla tion  of a St. Regis P ack

ag ing  System and stream lined  m echanized han d lin g  eq u ip 

m ent, m ail the coupon. Y ou  w ill find the sam e basic p r in 

ciples applicab le  to you r  business.



W hen n o t in  use, th e  v isor tilts  
up  an d  “ s tay s  p u t .”

MORE COMFORT MEANS 

EASIER ENFORCEMENT OF SAFETY REGULATIONS

T he m ore com fort in  th e  eye p ro tec tion  
eq u ip m en t you  b u y —th e  m ore willingness 
y o u ’ll find am ong w orkers to  cooperate  w ith  
yo u r eye sa fe ty  p rogram .

F o r lig h t grinding, wood w orking, spo t 
w elding and  sim ilar ligh t d u ty  operations 
W illson Pro tecto-Shield*  gives ad eq u a te  
p ro te c tio n . A t th e  sam e tim e, its  ligh t w eight, 
its  cushioned h ead b an d  and  fu ll v isib ility  
p e rm it w earing  all d a y  w ith o u t fa tigue.

T h e  visor, w ith  rigid alum inum  binding, 
is m ade of clear o r W illson T ru -H u e  green 
im p act resisting  p lastic . S lo t locks hold  th e  
v isor securely  in p lace an d  allow  easy re 
p lacem ent. T h e  h ead b an d  is easily  a d ju s t
ab le for all head  sizes an d  a  tough  fibre 
guard  p ro tec ts  th e  forehead area.

GOGGLES .  RESPIRATORS • GAS MASKS .  HELMETS

W I L L S O N
P R O D U C T S  I N C O R P O R A T E D

Eitobliihęd 1870

223 W ASHIN GTON S T R E E T ,  READ IN G ,  PA., U.S.A.

For help with your eye and res- 

piratory protection problems, get 

in touch with your Willson die- 
tnbutor or write direct.

*7. M.Rea, U .S.PA T.o f f .

P r o d u c t io n  of polystyrene at the rate 
of more than 80 million pounds a year 
early in 1947, is planned by the Monsanto 
Chemical Co. T o attain this production it 
will further enlarge its plant facilities at 
Springfield, Mass., and will install a major 
polystyrene plant at Texas City, Tex., ad
joining the 50,000 ton styrene monomer 
plant which it built and operated for the 
Rubber Reserve, and is purchasing for 
$9.5 million from the W AA. The govern
ment styrene unit of a styrene-butadiene 
plant at Kobuta, Pa., has been sold for 
$3.3 million to Koppers Co., Inc.

M ATIIIESON ALKALI ENTERS 
F IR E  PR O TECTIO N  FIELD

T h e  Mathieson Alkali W orks has en
tered the fire protection field with both 
high and low pressure carbon dioxide 
equipment. T he company operates one 
of the largest carbon dioxide plants in 
the world at Saltville, Va. Harry Ens- 
minger will head the new fire protection 
department, with headquarters at the com
pany’s New York offices.

N EW  PIG M EN T COLOR PROCESS 
PLANNED BY D UPO NT

P l a n s  for installation of the first full- 
scale process for the continuous manufac
ture of precipitated pigment colors were 
announced recently by the pigments de
partm ent of the Du Pont company. In
stallation will be made in buildings al
ready available at the company’s pigment 
plant in Newark, N . f. T he company 
stated that the new process represents the 
first fundamental change in the manufac
ture of chrome pigment colors in many 
years. The installation is the result of 
extensive research and will reduce average
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research associates to conduct investiga
tions of a fundamental character in the 
Battelle laboratories.

Associates and fellows are brought to
gether for a year’s study at Battelle for 
the purpose of developing highly trained 
research men, primarily for careers in in
dustrial research. Appointees devote their 
full time to their own research projects 
in the Battelle laboratories under the 
guidance of the technical staff. T he proj
ects must be of a fundamental or gen
eral nature, leading to the discovery of 
scientific principles or the gathering of 
significant new data. The findings are 
to be prepared for publication as a serv
ice to science and industry.

Fellowships are open to men seeking 
the niaster’s or doctor’s degree in uni
versities and engineering schools and are 
available normally during the year at the 
end of which the holder expects to receive 
his degree.

Associateships arc open to young men 
who have completed their academic train
ing prior to coming to Battelle and have 
shown exceptional aptitude for research. 
Preference is usually given to those hold
ing a Ph.D. degree. Application may be 
made to Dr. J. R. Van Pelt at the In
stitute.

MONSANTO PLANS TO  ENLARGE 
POLYSTYRENE O UTPU T
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SU BS ID IA RY  OF A L U M IN U M  C O M P A N Y  OF A M E R I C A

r f ( < y i c o / M u j f U f u t d -

PLAY A DOUBLE ROLE 
IN CATALYTIC W ORK...

A s  a  D r y i n g  A g e n t  Anhydrous catalysts
need moisture-free feedstocks. Otherwise, efficien
cies are likely to fall off seriously and reactions 
may go awry.

Alorco Activated Aluminas provide dependable, 
low dew point drying for feedstocks, helping to secure 
maximum production and to keep processes "on the 
beam”. They serve year after year, their drying ability 
being restored simply by reactivating them by heating.

A s  C a t a l y s t s  a n d  C a r r i e r s

Alorco Aluminas are serving the petroleum, synthetic 
rubber, and chemical industries as active and auxiliary 
catalysts, and as carriers. Their physical properties 
suit them to long life with continued high productive 
capacity. They are able to withstand high temperatures. 

Because Alorco Aluminas are high in purity and 
carefully controlled in chemical content, there’s less 
likelihood of side reactions and poisoning.

Whether your problem is one of drying or catal
ysis, it will pay you to investigate the use of Alorco 
Aluminas. Tell us your needs and we’ll advise on 
the types best suited. Call the nearby Alcoa office, 
or write ALUMINUM ORE COMPANY, Subsidiary 
of Aluminum Company of America, 1910 Gulf 
Building, Pittsburgh 19, Pennsylvania.



í f i s S S S

.Cuts Maintenance Costs
NOT A PA INT  BUT A 

CHEMICALLY RESISTANT 

LIQU ID  PLASTIC 

•

AS EASY TO USE 

AS AN Y  PAINT 

•

WILL NOT CHECK, 

CRAZE OR CRACK 

•

FOR METAL, W OOD, 

CONCRETE AND BRICK

is a new  type of m aintenance coating  . . . .  m ade from  a 
com bination  of chem ically inert, therm oplastic  and therm osetting  

resins . . . liquefied by the use o f special h ig h -bo iling -po in t solvents. 
N eolac is applied like any pa in t, by spray gun  or brush. W hen  the solvents 
evaporate (N eolac dries w ith in  a few  m inu tes) a tough , sturdy, corrosion- 
resistant p lastic  film is form ed. T h is tig h t, non-oxidizing plastic  "sk in ” 
resists acids, alkalies, alcohols, w ater, fum es and  w eather —  provides 
longer "sure-fire” protection  fo r your p lan t and equipm ent.

I f  L O W  O R I G I N A L  C O S T

★  GALLO N  COYERS  450 S<?. FEET

'k  NO PR IMER NEEDED . . .
2 C O A T S  AM PLE

k  l e a v e s  n o  s k i n  in
C A N  . . .  N O  W ASTE 

k  EXTREMELY L O W  PERMEABIL ITY 

TfiC RESISTS HEAT UP TO 265° F

processing time from a .period of four 
or five days to a few hours. I t will pro
vide new facilities for the manufacture 
of chrome pigments.

T he new process will replace batch 
handling with a continuous flow of raw 
material and semi-finished pigments 
through all processing stages. This is 
expected to improve quality as well as in
crease production. T he continuous process 
will result in better control in the pre
cipitation and drying operations in particu
lar, and is expected to be ready for 
operation in five months. It will be in
stalled in the building in which silica 
gel was manufactured for the government 
during the war.

MANY INNOVATIONS COMING 
TO NATIONAL POWER SHOW

' I n n o v a t i o n s  in power equipment which 
have multiplied in recent months will 
have their first comparative display at the 
17th National Exposition of Power and 
Mechanical Engineering. Many exhibitors 
are pursuing development w'ork during 
the summer on new projects which they 
plan to have ready for announcement 
when the Exposition opens in Grand C en
tral Palace, New York, during the first 
w'eck in December.

SNELL CHEMISTS VOTE 
FOR UNION

A t  a n  election held August 23, the 
Technical and Scientific Division of the 
United Office and Professional Workers of 
America was the winner in a National 
Labor Relations Board election for chem
ists employed at the Foster D. Snell 
Laboratories. Foster D. Snell, head of the 
laboratories, is a prominent leader in the 
American Chemical Society and has vigor
ously opposed the organization of chemists 
in his employ. Only after the NLRB had 
denied the company’s plea that its chem
ists w'crc not within the scope of collective 
bargaining, was an election held.

TEXAS CHEMICAL EXPANSION 
SUMMARIZED IN REPORT

In a  r e p o r t  by Elmer H. Johnson of 
the University of Texas, Bureau of Busi
ness Research, he stated that among the 
new industries being established in Texas 
are several utilizing hydrocarbons supplied 
as byproducts from petroleum refineries or 
from natural gas.

Three new plants are being constructed 
and will be in operation early next year; 
D uPont is erecting a $30 million plant at 
Orange for the manufacture of chemical 
intermediates for nylon, presumably from 
petroleum hydrocarbons. T he Jefferson 
Chemical Co. is constructing a large plant 
at Port Neches for the production of in
termediates from hydrocarbon gases sup
plied by the nearby Texas Co. refinery, and 
American Cyanamid will construct a plant 
at Port Neches for the production of a 
variety of industrial chemicals.

In the field of inorganic chemicals, Dia
mond Alkali Co. has announced it will 
build a $6,000,000 plant on the Houston 
ship channel which will manufacture 

:austic soda, chlorine, hydrogen and hydro-
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C a r b i d e  a n d  C a r b o n  C h e m i c a l s  C o r p o r a t i o n
Unit o f  U nion  Carbide and  Carbon Corporation

Ü H 3
30 East 42nd Street, New York 17, N. Y.

Offices in Principal Cities
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V I S IT  O U R  

E X H IB IT  

A R E A  8 3 -8 4
AT THE

N A T I O N A L

C H E M I C A L

E X P O S IT IO N ,

C H I C A G O  

C O L I S E U M  

SEPT. 10 —  14

a tank car 
chemical

Now for the firs t lime the  m any re
actions of this interesting chemical — 
known in the laboratory for nearly 90 
years—can be pu t to  work in large-scale 
industrial processes. W ith Glyoxal as a 
chemical building block, m any new and 
im proved textiles, resins, adhesives, 
dyes, pharm aceuticals, and paper prod
ucts are being developed.

Besides its  unusually great reactivity 
—due to two functional groups—Glyoxal 
has the advantages of mild odor and 
relatively low volatility. I t  is an easy- 
to -use  m odifying an d  inso lubiliz ing  
agent for cellulose, starch, and other 
polyhydroxyl compounds. A new pro
cess for improving dimensional stability 
of rayon fabrics has been developed 
through the use of Glyoxal.

I ts  reaction with proteins is character
istic of the hardening effects of alde
hydes on such m aterials, b u t has the 
advantage th a t smaller quantities of 
Glyoxal are required, Glyoxal will react 
w ith simple nitrogen compounds and 
w ith phenols to  form dycstuffs and pig
m ents. W ith  aliphatic amines, Glyoxal 
forms compounds which m ay be useful 
as detergents and stabilizers for mineral 
oil lubricants.

Call or w rite our nearest office for a 
sample and Form  5754, which gives 
further technical data.



^  ■ g  g

CHICAGO mETAL HOSE C o r p o r a t io n

® ■ ■ 8  fRAVUfOOD, ILLINOIS
—111 1 Plants: Maywood and Elgin, III.

ical Co. at Texas City, Dow Chemical Co. 
production of magnesium at Freeport.

Other concerns in Texas which have 
been producing chemicals from hydrocar
bons include Carbide and Carbon Chem 
ical Corp. at Texas City, Monsanto Chem 
ical Co. at Texas City, Dow Chemical Co. 
a t Freeport, Celanese Corp. of America at 
Bishop, as well as a  number of petroleum 
companies including Humble, Shell, Phil
lips, Gulf, Atlantic and Sinclair.

PENNSALT ACQUIRES 
FLUORSPAR MINE

In  a  r e c e n t  transaction the Pennsyl
vania Salt Mfg. Co. purchased the Ken
tucky Babb Fluorspar mine near Salem, 
Ky. T he mine and surface inventory 
were purchased from Roberts and Frazer, 
active in other fluorspar mining operations 
as the Kentucky Fluorspar Co. Pennsalt 
has completed underground explorations 
of the Kentucky Babb mine bu t is not now 
producing from it.

DETROIT PAINT AND VARNISH 
GROUP ELECTS OFFICERS

M e m b e r s  of the D etroit Paint and 
Vamish Production Club have elected the 
following officers for their 1946-47 year: 
president, Rolland Peters, Ditzler color- 
division; vice-president, George Moule, 
Rinshed Mason Co.; treasurer, John S. 
Ayres, Cook Paint & Varnish Co.; and 
secretary, John H. Colbeck, W yandotte 
Paint Products Co.

CORNING GLASS WORKS 
PLANS PILOT PLANT

P l a n s  of Coming Glass W orks for a 
pilot plant especially designed to facilitate 
the manufacture of new products and to 
develop new manufacturing methods, were 
made public recently. The new plant will 
be the first of its kind in the glass industry. 
It will be located in Corning, N . Y. This 
is the company’s third postwar step in a 
long-term expansion and improvement pro
gram which began last fall with the pur
chase of new manufacturing facilities in 
Canada. Another unit in W est Virginia, 
operated under lease during the war, also 
has been recently purchased from the W ar 
Assets Administration.

The pilot plant will be equipped initially 
with one continuous furnace and modern 
machinery. It will permit experimental 
work to be conducted without interfering 
with the production schedules of any of 
the manufacturing plants.

RATTELLE INSTITUTE 
INSTALLS NEW UNIT

N e w  chemical engineering laboratory 
facilities for the investigation of new in
dustrial processes and products on a pilot- 
plant scale have been installed at Battellc 
Institute, Columbus, Ohio.

Among the facilities of the enlarged 
laboratory is a glass-enameled unit, con
sisting of a 150-gal. steam-jacketed reac
tion and distillation kettle, fractionating 
column, condenser, and two 100-gal. feed 
or receiver vessels, for operation at mod
erate pressure or under vacuum. Auxiliary

C. M.

•  C. M. H . C om pensators take up p ipe lin e  e x 

p an sion  . . . both in  ax ia l and radial p lan es, 

and, in ad d ition , absorb  v ib ration  w h ere m otion  

d am p en in g  is needed . M ultip le p lane m otion s  

also  are cared for.

W ith their background o f  practical experience, 

C hicago M etal H o se  en g in eers are w e ll equ ip 

ped to  help you so lv e  your com pensator p ro b 

lem s. A sk us for recom m en dations.

Flexible Metal Hose for
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OF A SERIES FROM CYANAMIO 
R ESEA RC H  LA BO RATO RIES

H e a d q u a r t e r s  F o r  N it ro g e n  C h e m ic a ls

Position__

Company_ 

Address__
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fry  Highly Reactive Intermediate...Alcohol and Nitrile Combined
Dimethylaminoacetonitrile

(C H ,)2N -C H 2-C N

Glycine N H 2-CH2-COOH
Cyanomethyl esters 

R-C (:0 )-0 -C H 2-CN
Dicyanomethyl carbonate 

C 0 (0 -C H 2-CN)2
Cyanomethyl chloroformate 

C l-C (:0)-0-C H 2-CN
6—hydroxy-3- (2)-benzofuranone

_ o o  
I

v CH'

AERO GLY CO LO N ITRILE is 
available in research quantities 
from our pilot plant in the form of 
a 50% aqueous solution which has 
a pH of approximately 2.8 and a 
specific gravity of 1.042 @ 20°C.

Other Organic Nitrogen Chem icals

Acrylonitrile CH2 = CH-CN 
Guanidine N H

compounds H jN _ ¿ N H j

Guanylurea sulfate
(H,N-C ( :NH) -NH-C ( :0) 

-NH2)2H 2S 0 4
Lactonitrile C H 3-CHOH-CN 
Dicyandiamide 

H jN -C  ( :N H ) N H C N
Ethylene cyanohydrin 

HO-CH2-CH2-CN
Phenyl biguanide hydrochloride 

N H  NH
-NH-C-NH-C-NH2.HG1

Consult us if you have a problem 
in the field of organic nitrogen 
chemicals.

*R«a-U.s.Po> .off.

SAM PLES  AND TECHNICAL DATA
American Cyanamid Company
Section ND, Synthetic Organic Chemicals D ept.
30 Rockefeller Plaza, New York 20, N . Y.

Gentlemen:

□  Send sample o f Aero Glycolonilrile

N am e     __________

Q  Send technical data sheet

the chemical properties of 
alcohol and nitrile combined, varied 
a p p lica tio n  for g ly co lo n itrile  is 
found in the broad fields of organic 
synthesis — plastics, pharmaceu
tica ls , dy estu ffs , p h o to g rap h ic  
chemicals, preparation of impor
ta n t  o rgan ic  in te rm e d ia te s  and 
numerous others.

A representative few of the com
pounds which can be made are:

Chloracetonitrile C1-CH2-CN
Glycolamide HO-CH,-CONH2
Amino-acetonitriles 

N H 2-CH2-CN, N H (C H 2-CN)2, 
N (C H 2C N )3

Anilinoacetonitrile
C6H s-N H -CH 2-CN

AM ERICAN .

C O M P A N Y
i n d u s t r i a l  C h e m i c a l s  D i v i s i o n



A 2000 pound Pressure-Tight 
High Alloy Casting Assembly

B a c k e d  b y  2 5  y e a r s '  e x p e r i e n c e  w i t h  h i g h  a l l o y  

s t a t i c  c a s t i n g s  a n d  1 6  y e a r s  w i t h  c e n t r i f u g a l  c a s t 

i n g s ,  w e  a r e  i n  a  p o s i t i o n  t o  p r o d u c e  a n y  c h r o m e -  

i r o n  o r  c h r o m e - n i c k e l  c a s t i n g  w i t h i n  t h e  r a n g e  o f  

o u r  e l e c t r i c  f u r n a c e  c a p a c i t y —n a m e l y ,  a b o u t  4  t o n s  
f o r  a n y  o n e  p o u r .  W e  h a v e  a n  X - r a y  t e s t i n g  m a 

c h i n e .  W e  c a n  f i n i s h  t h e  c a s t i n g  t o  a n y  d e g r e e  
d e s i r e d .

W r i t e  u s  about your problem. Send us drawings 
for a quotation.

T his is th e  "co il"  of a sp ec ia l h ea t 
ex ch an g er a llo y ed  and  cast for a 
la rg e  com pany  in  th e  R ocky M oun
ta in  area . It's an  excellen t exam ple 
of the k in d  of w ork  ou r m e ta llu rg 
is ts  an d  fo u n d ry m en  a re  cap ab le  
of tu rn in g  out.

T i T T T I  Ä T  n \ 7

stainless steel equipment includes a stnii 
less steel pressure filter and the usual 
equipment needed for measurement and 
control in studies of the unit operations 
involved in industrial processes.

Although the recently completed unit 
was built to provide operating and de
sign data for the production of special 
organic acids and esters developed in 
Battellc research, it has hcen made flex
ible enough to be used for other purposes.

COSHOCTON PLASTICS PLANT 
STARTS PR O D U C TIO N

Initial production in a $5 million fac
tory that is designed to be the largest 
and most modern plastics laminating plant 
in the country was started by the G en
eral Electric Co. plastics division recently. 
Although construction is by no means 
complete and only a few of the more 
than 100 .presses have been installed, the 
first sheets of laminated material have 
emerged from the line. Construction of 
the new plant was begun by the Austin 
Co. of Cleveland early this year.

T he new plant is replacing present G en
eral Electric facilities for manufacture of 
laminated materials at Lynn, Mass. It 
will consist of three buildings w ith the 
principal factory building comprising 235 
thousand sq. ft. and it is expected to have 
an ultimate capacity of twice the com
pany’s present output. Provisions have 
been made for the manufacture of both 
high and low pressure lamination and 
fabrication of these materials.

SPI D IV ISIO N  W ILL 
M E E T  IN  CHICAGO

I n d u s t r i a l i s t s  of the low-pressure di
vision of the Society of the Plastics In
dustry will hold their second conference 
and exhibit a t the Edgewater Beach Hotel, 
Chicago, from January' 23 to 26, inclusive. 
This is distinct from the National Plas
tics Exposition to be held beginning May 
5, also in Chicago. Large, contoured prod
ucts now made under low pressure m eth
ods will be on exhibit, such as boat hulls, 
plane fuselage sections, luggage, panelling, 
pre-fabricatcd house sections, and other 
reinforced products.

N.Y.U. CONDUCTS ADD ITION A L 
GRADUATE COURSES

G r a d u a t e  courses in powder metal
lurgy, management of research and de
velopment, and surface finishes, are being 
conducted by the College of Engineering, 
Graduate Division, New York University. 
T he course in management of research 
and development will be presented by 
various directors of research from industry, 
while the courses in powder metallurgy' 
and surface finishes will be taught by Dr. 
C . G. Goetzel and Dr. M. A. Coler, 
respectively.

ENEMY PA TEN T IN FORM A TION  
ON FIL E  A T G EORGIA TECH

A w e a l t h  of technical information has 
been made available to Southeastern in
dustry through the establishment at the 
Library of the Georgia School of Tech-

THE JJUIIÄLU 1  COMPANY
O ffice  a n d  P lant: Scolidale; Pa. • ’ Eastern O ffice: 12 East 41st Street, New York 17, N. Y.
Los A ngeles & S an  F ranc isco  C h icag o  & Detroit:

KILSBY & HARM ON F. B. CORNELL & ASSOCIATES

METAL G O O D S  C O R P: St. Louis •  Houston •  D allas •  Tulsa •  New O rle an s •  K ansas City
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SPRAY WELD PROCESS
U SIN G  C O LM O N O Y  NO. 6

-I Sleeve, show ing undercut a n d  

blasted surface preparation.

r\ Sleeve, show ing deposited  over

lay.

O  Sleeve, show ing deposited  C o l-  

* m onoy after fusing in controlled 

atm osphere furnace.

Sleeve, show ing finish g r o u n d

surface.
N O T E : This is from

an  unretouched photograph.THE RESULT? SMOOTH, UNIFORM OVERLAYS- 
Free from Porosity and Fusion — Bonded to the Base Metal

Both of these new processes use metalizing 
practice to deposit a smooth, uniform overlay 
o f C o lm on oy  N o. 6. Then, because of the 
long "p la st ic  ra n g e " o f this w onder metal, the 
overlay can be bonded  to the base metal 
either by  acetylene torch, induction coil or in 
an atm osphere controlled furnace. The thick
ness o f the overlay is easily controlled. You  
can app ly  as little as .010 " o r as much as .060 

per side.

C o lm on o y  N o. 6 outwears hardened steels 
by  upwards o f five times. It is extremely re
sistant to corrosion. (For example, its corro
sion is only 5 %  that o f stainless steel in all con

centrations o f sulphuric acid.) It has high red 
hardness. It is non-m agnetic and non-sparking.

COLMONOY P ow d er W e/d P rocess
Uses pow dered C olm onoy and  th e  
Powder W eld  Torch.

COLMONOY Spray W eld Process

Uses fg"  p lastic bonded  rod of 
Colm onoy in your ordinary flam e 
spray m etaliiing gun.

WRITE
for full information and step-by- 
step instructions for application.
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nolog}' at Atlanta, Ga., by the Alien Prop
erty Custodian of a complete file or 
enemy patents seized by the government 
during the war. Thousands of ideas for 
new materials, new processes' and new 
products are contained in these patents 
which may be utilized by United States 
citizens on a non-exclusive royalty-free 
basis under reasonable licensing fees.

T he abstracts cover mechanical-electrical 
patents and chemical patents in the first 
part of 4,450 pages covering some 37,000 
patents and consist of such topics as bleach
ing and dyeing, motor vehicles, machinery, 
paper manufacture, plastics, radiant energy 
and textiles. T he second part of 34 vol
umes comprises approximately 7,000 chem
ical patents grouped by fields of interest, 
including such subjects as ceramic mate
rials, foods, fuels, textiles, pulpwood and 
paints.

NEW  M ERCK STREPTOM YCIN  
PRO D U CTIO N  STARTS

G r e a t l y  increased. supplies of strep
tomycin will soon be available from the 
new Merck & Co. plants at Elkton, Va., 
and Rahway, N . which have started to 
produce the drug on a large scale. The 
new Elkton plant is not yet in full produc
tion but expects to reach maximum output 
by the end of the year. Merck has in
formed the CPA that much larger sup
plies of the drug will be available for allo
cation this month.

NEW  IRO N  PO W D E R  PLANT 
IN  MINNESOTA

In' a cooperative program a modern 
plant is being built on the Mcsabi Iron 
Range of northern Minnesota for the con
version of iron carbonate slate to pure iron 
powder. Continental Machines, Inc., has 
contracted to operate the plant, which is 
being built by the state with funds appro
priated fror.. die tax on mining iron ore, 
administered by the Commissioner of Iron 
Range Resources and Rehabilitation. 
Stearns Rog r Mfg. Co., of Denver, Colo., 
are the contractors constructing the plant 
which will have an estimated capacity of 
5 tons of iron powder per day. The con
version process was developed by the late 
Charles V. Firth at the Mines Experiment 
Station of the University of Minnesota.

In a continuous chemical process, sus
ceptible to close control, the iron is dis
solved. out of the ore by acid, precipitated 
as crystals of iron sulphate and preferen
tially roasted to iron oxide of high purity. 
This product is then reduced to iron pow
der of controlled physical characteristics 
with a purity' of over 99 percent.

Continental Machines, Inc., has named 
John R. Daesen president of a new divi
sion, Iron Inc., to operate the plant and 
market the product.

COORDINATE LOCAL PROGRAM S 
O F N. Y. EN G IN EER  SO C IETIES

O r g a n i z a t i o n  of the Engineering 
Societies Council of New York occurred 
recentlv. It is made up of delegates rep
resenting the local chapters of engineering, 
scientific and technical societies. The' 
purpose of the new organization is to

Example No. 1 
5-Stage Duplex 
C o m p r e s s o  
T y p e  SR - S5  
for  Pressure  
up to 15,000 lbs.

W e offer this ru g g ed , h igh -capacity  com pressor to  the  
Process Industries, with confidence th a t  it  will give many 
years o f sa tisfacto ry  service under severe conditions of 
opera tion . The Norwalk Type SR-S5X, as no ted  above, 
is a 5-stage Duplex C om pressor, built to  assure accessi
bility to  all valves. Force feed  lubrication is provided 
th roughou t. The running g e a r  is eq u ip p ed  with Tim
ken Roller Bearings. Each s ta g e  is w ater-jacketed  and 
has am ple cooling coils. It m ay be o p e ra te d  with any 
ty p e  of drive.

Specializing fo r m ore than  80 years on individually 
designed  High-Pressure C om pressors fo r a ir and nu
merous o th er gases used in various industrial processes, 
Norwalk has developed  many types o f I, 2, 3, 4  and 5 
s ta g e  com pressors su itab le  fo r many industries. N u
merous m odels are  illustrated  and described  in th e  latest 
Norwalk C om pressor Book, and app lica tions are  shown. 
This Book, shown opposite , is available fo r engineers 
and o ther executives in Process Industries. W rite  for 
your copy.

'Zfeasu Senvtce

n o R U i n i K  r a m r a n v ,  i n t .
10 NORTH WATER ST., SOUTH NORWALK, CONN. 
S AL E S  O F F I C E S  I N P R I N C I P A L  CI T I E S

P IO N E E R S  O F  T H E  I N D U S T R Y  F O R  81  Y E A R S
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ICCURATELY CONTROLLED DRYING  

OF PLASTICS SETS QUALITY IN

n > ■

■
m

<©
—

© (TS) fe) © b)
-3=3

The manufacturer seeking a method of drying 

plastics that will increase production and at 
the same time assure a uniformly high quality 

product, will find his answer in the Proctor 
Continuous Conveyor System. The answer to 

increased production comes in the fact that 

the system is a continuous conveyor system, 

automatic in operation. The answer to the 

quality of the finished plastics comes in the 

accurate control possible with this system. It 
is a known fact that the future usefulness of 

the raw plastic is set in the dryer. Proctor 
engineers have designed many systems for 

use in the drying of urea-formaldehyde, 

casein and soya bean plastics. In each case, 

drying time and temperatures are controlled 

to meet the specific requirements of the 

plastic being handled. The speed of the 

conveyor is regulated to affect drying time.

I A pproxim ately  12 Vt cubic f e e t  o f w et m ateria l in g ran u la r  
•  form is dep o sited  in h o p p e r o f autom atic fe e d . Uniform 

feed ing  is assured .

2  M ateria l with moisture content o f 6 9 .5 %  (B.D.W.B.*) is 
•  lo a d e d  to d e p th  o f 1 Va" on  conveyor which carries  If 

through 8  drying units.

» Tem peratu res within drying enclosure a re  g ra d u a te d  
•  dow nw ard  beginning a t  230°F . In first unit ond  ending 

with IdO ’F. in the last unit.

4 M ateria l is d isch arg ed  with moisture content of 0 .0 2 %  
•  (B .D .W .B .). C a p a c i t y  o f  d r y e r  Is 5 0 0  lb s .  p e r  

hour (C .D .W .t).
*Bone Dry W eigh t Basis.
■fCommercial Dry W eigh t.

Automatic feeding devices, developed by  

Proctor engineers, are in use with the dryers, 

controlling the amount of material fed to the 

dryer at all times. A  typical installation show

ing a Proctor continuous drying system for 

synthetic resin is illustrated. If you have a 

plastics drying problem, don’t hesitate, write 

today, giving as much information about 

your problem as possible.

CHEMICAL ENG INEERING • S E P T E M B E R  1946



N T A IN E R  C O .

4531 S . M ENARD A V E ., C H IC A G O  38. IL L .

PL ANTS  AT:  C H I C A G O  •  J E R S E Y  C I T Y  •  NEW OR L E ANS

enable the engineering profession in 
Greater New York to render a better co
ordinated program in the interests of the 
public and members.

T he following officers have been elected: 
chairman, H. C. R. Carlson, ASME; vice 
chairman, H . P. W all, ASSE; secretary, 
M . P. Davis, ASTM; and treasurer, PI. F. 
Dart, IRE. Directors elected were: 
O. 13. J. Fraser, AIM E; E. J. Lvons, 
A IChE; W . F. O ’C onnor, ACS; C . S. 
Purnell, AIEE; II. J. Ryan, ASHVE; and 
E. M . Sheavood, ASM.

M ETALLURGICAL ENG IN EERIN G  
A DDED A T D REX EL

N e w  c o u r s e s  that will lead to degrees 
of baclielor of metallurgical engineering 
and master of metallurgical engineering 
have been established at Drexel Institute 
of Technology. T he board of trustees has 
appointed an advisory committee on metal
lurgical engineering from industrial labora
tories and plants.

Members of the advisory board include 
Dr. G. II. Clamer, president of the Ajax 
M etal Co.; W illiam J. Diedriclis, metal
lurgist with th e  Autocar Co.; Francis B. 
Foley, superintendent of research for the 
Midvale Co.; Clyde B. Jenni, metallurgist 
for the General Steel Casting Corp.; N or
man C. Mochel, manager of metallurgical 
engineering at the South Philadelphia 
W orks of the W estinghouse Electric 
Corp., and Joseph W inlock, chief metal
lurgist for the Edw. G. Budd Mfg. Co. 
Prof. A. W . Grosvcnor will direct the new 
courses.

R E A D E R S’ VIEW S
and

COMMENTS

C O O PERA TIO N  MADE PA PE R
To the Editor of Cbcm. &  Met..-

Sir :— I have noted with interest the 
article titled “American Made Paper for 
Your Cigarettes” in your June issue and 
can imagine that you had difficulty in 
clearing it for publication. But this would 
no t seem to warrant th e  exclusion of perti
nent developments w hich led the manage
m ent to gamble on the construction of 
such a large plant.

The story as related was no t brought to 
fruition technologically because of the cour
age and energy of one official of the com
pany, bu t rather because of the efforts of 
the technical men associated with the 
company previous to  the construction of 
the plant. T he article is conspicuous in 
not mentioning their contribution.

As you know, I was research director 
from January 1932 until September 1939 
when I left the company voluntarily. The 
commercial runs were conducted under my 
supervision as research director and the 
technique used was based upon a great deal 
of experimental work carried out by the 
research group. Original process patents 
upon which the plant design was based 
were issued to me as inventor between 
O ctober 1935 and August 1940.

It is hoped that you will accept the 
above comments in the spirit in which they 
are offered.

E d w i n  P. J o n e s
Salinas, Calif.

5 G A L . LU G 
CO VER P A IL . 
O TH ER  STEEL 
C O N TA IN ER S ,

3 G A L . TO  55 G A L .

d i m s
• • • e x p e r i e n c e  a n d  r e s o u r c e s  
i n s u r e  c o n t a i n e r  s a t i s f a c t i o n

Experience, skill, extensive resources, 

and unexcelled manufacturing facili
ties, combine to insure q u a l i t y  steel 

containers, ideally suited to your par* 

ticular nee^Js.

162 • S E P T E M B E R  1946  • CHEMICAL ENG INEERING



Dust laden a ir  
costs money

isotamfsHi;

RAYTHEON I S  R EA DY N O W !

TO BR IN G  YOU  

EVERY LAST PENNY  

OF PROFIT FROM

ELECTRONICALLY

CLEAN A IR  W IT H ...

H O W  T H E  P R E C I P I T A T O R  W O R K S

Before you invest in air cleaning equipment of any 

kind, investigate the new Raytheon Precipitator. 

It has what it takes to rid the vital parts of your 

plant of airborne dust, dirt and smoke at lowest 

net cost. Raytheon engineers are ready to give 

you the facts and figures right now! Get the 

whole story on this great advance in air cleaning 

m ethods and equipm ent. W rite for B u lletin  

DL-P-503.

C le a n  a ir  
pays d ividends

Precip ita to r removes 
9 0 *  of dust

The Raytheon Precip ita to r is in

geniously designed in  cell-units 

like  build ing  blocks so that your 

in sta lla tion  is e xactly  fitted for 

the job how ever la rg e  or sm all. 

Result: m axim um  net profit from 

clean a ir .

The Raytheon Precip ita tor rea lly  

gets the d irt . It  rem oves partic les 

as sm all a s one 250 ,000th  of an 

inch in  d iam eter. It 's  m any times 

as efficient as the o rd in a ry  a ir  

f ilte r .

: -

R A Y T H E O N  M A N U F A C T U R I N G  C O M P A N Y
Industriel Electronics Division, W altham 54, Massachusetts

(rAYTHEOn)

S A L E S  O F F I C E S :  ATLANTA . B O ST O N  • C H IC A G O  • C L E V E L A N D  • L O U IS V IL L E  • N E W  YORK
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Other B& W  Products

T H E  B A B C O C K  & W I L C O X  C O .
•5 L IBERTY  STREET • N EW  Y O R K  6, N. Y. 
Woter-Tube Boiler«, for Stationary Power Plant«, for 
Marine Service * Water-Cooled Furnace« * Super
heater« • Economizer* • Air Heater« * Pulverized-Coal 
Equipment • Chain-Grate Stoker* • Oil, 6 a i and Multi
fuel Burner« • Rofractorit* ♦ Proce«* Equipment.

W h e r e v e r  tubing is needed that is h igh ly  resistant to severe 
■alkaline corrosion or to low-tcm perature em brittlem ent, B&W  
N icloy Seamless Tubes can always be depended upon to pro
vide the right answer. Because they have been developed  
expressly to combat those tube hazards, N icloy Seamless Tubes 
give long, satisfactory service life , and at m oderate cost. N icloy  
Tubes are m uch more resistant to attack by alkaline m edia—  
and have higher im pact values at sub-zero tem peratures— than  
do any carbon steels and m any o f the usual alloy steels.

N icloy Tubes are especially  suited to such applications as 
these: handling crude oils w ith  substantial salt Water and 
hydrogen sulphide content; handling liquefied gases or other 
low-temperature fluids in  such processes as o il dewaxing; in  
black liquor recovery units and evaporators o f pu lp  and 
paper m ills; for caustic solution evaporation and alkalinc- 
phenol solution work.

.Nicloy T ubing can be readily rolled-in, expanded, or flared 
and can be produced to standard dim ensional tolerances. In
vestigate the advantages o f N icloy T ubing and le t the B&W 
Research Staff help you apply N icloy’s superior service char
acteristics to your tough tube jobs. W rite for detailed B&W 
Tube Specifications.

MINIMUM  

TENSILE PROPERTIES

Ultimate Strength.......... 60000 psi

Yield Strength....... ,....30000 pti

Elongation.............. 30%  in 2 in.
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P A C I F I C  P R O C E S S  I N D U S T R I E S
T R E N D S  • E V E N T S  • D E V E L O P M E N T S

JO H N  R. C A L L A H A M ,  Pacific Coast Editor, San  Francisco, Calif.

NEW PACIFIC DIVISION OF 
WYANDOTTE CHEMICALS

M a n u f a c t u r i n g  and distributing activi
ties of the products of both the J. B. Ford 
and Michigan Alkali Divisions of W yan
dotte Chemicals Corp., and of Natural 
Soda Products Co., arc now being directed 
in the Pacific States by a newly organized 
Pacific Division of W yandotte Chemicals 
Corp. with offices in 'the Central Tower 
Bldg., San Francisco. The new division 
will also solicit business on the new W yan
dotte organic specialties and fine chemicals.

Charles O. Chesnut is general manager 
and also became president of Natural 
Soda Products August 1 on the retire
ment of Stanley Pcddcr. Manufacturing 
operations of this organization are at 
Owens L.akc, Calif.

Field sales activities of the former J. B. 
Ford division (specialized cleaning com
pounds) will continue to be supervised 
by P. S. Spencer. Mr. Spencer will be 
sales manager of the newly organized 
Pacific Division and will continue to super
vise the company’s sales organization in 
the territories of Seattle, San Francisco 

. and Los Angeles.

AGRICULTURAL DUSTS MADE 
BY DUPONT IN TACOMA

M a n u f a c t u r e  of agricultural dust mix
tures containing fungicides and insecticides 
was recently initiated bv the Tacoma, 
W ash., plant of E. I. du Pont dc Nemours 
& Co. Built in 1925, the plant was pur
chased from Latimer-Goodwin Chemical 
Co. in 19*14 and began operations under 
the Grasselli Chemicals Dept, of Du Pont, 
producing lead and calcium arsenates. The

new dust mixing unit installation was 
completed last May.

Active ingredients of the various mix
tures made at Tacoma include copper com
pounds, D D T, rotenone, calcium and 
lead arsenates, synthetic cryolite, and vari
ous Du Pont fungicides. These dusts arc 
used to control pea aphis and weevil, potato 
blight and leaf hoppers, onion tlrrips, cab
bage worms and other diseases and insects 
affecting vegetable crops of the Pacific 
slope.

WYOMING TRONA PROJECT 
GETS UNDER WAY

C o n t r a c t  for sinking a 1,500-ft. shaft 
to launch the trona development planned 
by Wcstvaco Chlorine Products Corp. near 
Marston, W yo., was let during mid-July 
to a Boise firm, according to a statement 
made public by Senator Joseph C. 
O’Mahoncv of W yoming, at a cost of ap
proximately $500.000. 1 he work will be
done for the chemical firm which has 
leased lands from the Union Pacific Rail
road Co. with the intention, according to 
the report, of constructing a processing 
plant capable of handling 60.000 tons of 
trona annually for conversion into soda 
ash or for other uses. T he contract calls 
for a 12-ft. concrete-lined shaft.

The W yoming trona deposits were dis
covered on land owned by the Union 
Pacific in the summer of 1939 when the 
M ountain Fuel Supply Co. was drilling 
for natural gas west of the town of Green 
River. Wvo. They are reported to be tre
mendous in tonnage and to consist of 
nearly pure trona containing about 47 pcr- 
cet Na.CO,, and 36 percent N a llC 0 3 
(Clicm. &  Met., Sept. 1941, p. 112).

W estern AIChE M eeting Proves B ig  Success

W ith  a total attendance probably exceeding 700 and far above all expectations, 
the western regional convention of the American Institute of Chemical Engineers in San 
Francisco  during August 25-28 goes down in history as one of the three largest con
ventions, national or regional, ever held by the Institute during its ¿8  years of existence. 
Informality and conviviality were conspicuous keynotes of the entire meeting.

Success of the meeting was best shown bv the unusually large and attentive 
audiences at the technical sessions. Attendance'at each of these approached 400-42 j 
the capacity of the halls. Close to ZOO persons attended the symposium on “Chemical 
Engineering Education in the W e st” on  Sunday afternoon, the opening day. Approxi
mately 4 75 persons were present at the “New W estern Chemical Industries symposium 
on Tuesday. All social affairs, ladies’ programs and plant trips were over-subscribed.
Approximately S5 ladies attended.

Some 130 'persons from outside the 11 W estern States attended the meeting, largely 
from New York, Texas, New Jersey and Pennsylvania. O ther non-western states repre
sented were Missouri, Ohio, Michigan, Massachusetts, Connecticut, Louisiana, North 
Carolina, Illinois, Tennessee, Indiana, Delaware and Oklahoma. N ine delegates repre
sented Canada, Mexico, Colombia and The Netherlands.

Of the total estimated attendance, approximately >4? or SI percent came from 
the W est. Some 76 percent of this western representation came from San Francisco 
and the Bav Area, about 17 percent from Los  Angeles and southern California, and 
6 percent from the Pacific Northwest States of W ashington and Oregon O ther 
western states represented, in order of delegates, were Colorado, Utah, Idaho and 

Nevada.

Among the plants visited by engineers 
attending the western convention of 
the AIChE was the world’s largest 
sugar refinery —  that of the Cali
fornia and Hawaiian Sugar Refining 
Corp., Ltd., at Crockett, Calif. Dele
gates also saw the huge cyclotron 
nearing completion at the University - 
of California. Steel plates across its 
top and on the side are part of the 
4,000-ton electromagnets; 184-in. 
chamber is between copper-wound 
poles; at left arc two vacuum pumps.

CHEMICAL ACTIVITIES INCREASE 
IN UINTAH BASIN

M o s t  active chemical spot in the Inter- 
mountain area at present is the Uintah 
basin and nearby territory in northeastern 
Utah and northwestern Colorado, includ
ing the Rangely oil field. Present activi
ties include those of the American Kilson- 
ite Co. of Bonanza, Utah Rock Asphalt 
Co. at Sunnyside, Utah Chemical & Oil 
Co. at Vernal, Adrian Nagelvoort in fossil 
resin extraction at Huntington, Uinta Oil 
Refining Co. at Jensen, and of the numer
ous oil firms in the booming Rangely field.

More than $1,000,000 has been spent 
since 1942 in industrial construction at the 
large gilsonite works at Bonanza, Utah, 
now owned jointly by Standard Oil of 
Calif, and Barber Asphalt Co. and known 
as American Gilsonite Co. Expansion ac
tivities are still under way (Chem. &  Met., 
Feb., 1946, p. 196). U tah Rock Asphalt
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S I L E N T
H E A T E R S

¿ter/os* A~^z

"Its first cost is small, its instal

lation cost practically  mil. It 

condenses 100% of a v a i l a b l e  

steam . No * noise, no vibrations, 

saving o pera ting  tim e and paying 

for itself in short o rder.

E M IL  E. L U N G W IT Z
525 Terrill  Road. Plainfield. N. J.

FILTER CLOTH

FILTER PRESS SACKS
all kinds

Woven Glass and “Duraklad”
(A C ID  RESISTANT)

Filter Fabrics
M ade into all sizes and constructions for 
filter cloths, tubes, discs, gravity  bags, 
cen trifuge  liners, ro tary  filters, flo ta tion  
blankets, e tc.

G la s s  Cloth  
for High Temperatures

is acid  and alkali resistant, has a sm ooth, 
hard  surface, free from lint, m ade into a 
w ide variety  of weaves and widths. C an 
be fab rica te d  to  m eet your requirem ents.

V A C U U M  B A G S  & D U ST  
A R R E S T IN G  T U B ES

f o r  a ll  p urposes

Send Sketch or Specifications 
of M aterial Required

WM. W. STANLEY CO., Inc.
401 Broadway, N ew  York 13, N . Y.

Co., Sunnysidc, U tah, has increased its 
mining and mechanical processing of rock 
asphalt, a mixture of asphaltum and sand 
compressed by nature into rock form, 
which is largely used for road construction. 
The Sunnyside deposit is reported prob
ably to be largest and richest of its kind 
known in the world. On Asphalt Hill just 
west of Vernal, the Utah Chemical & Oil 
Co. is reported to have a $50,000 pilot 
plant in operation to extract and process 
the low-sulphur bitumens from the vast 
deposits of bituminous sands. T he firm, 
using a hot water flotation process, aims 
to produce 50 bbl. of oil daily and to 
process some of the bitumens into other in
dustrial products. Fossil resins for the 
paint and varnish trade arc being extracted' 
from Huntington canyon coals by Adrian 
Nagelvoort through sink-float and solvent 
purification processes. (Chem. &  M e t ,  
March 1946, p. 177). U inta Oil Refining 
Co. has expanded its plant at Jensen, Utah, 
on the banks of the Green River. Still 
largely unexploited a: - the resources of 
Coal M ountain west of Vernal, gas de
posits in the Ashley dome cast of Vernal, 
some 2 billion b.ft. of timber in Uintah 
forest, phosphate deposits, gypsum of the 
San Rafael swell, and the carnallite de
posits near Moab.

Biggest development of the region, how
ever, has been the spectacular growth of 
the Rangely oil field in Colorado. This 
field is now delivering close to 25,000 bbl. 
daily by pipeline to W cm sutter, W yo., 
from where it is pumped to refineries of 
Utah Oil Refining C o. at Salt Lake City, 
Frontier Refining Co. at Cheyenne, the 
Texas Co. at Casper, W vo., W asatch Oil 
Refining Co. at W oods Cross, Utah, Perry 
Petroleum Corp. at Denver, and Idaho 
Oil Refining Co. at Pocatello. Utah Oil 
Refining Co. has to date received a major 
portion of the crude. The Texas Co. re
cently announced that it intends to close 
down its Craig, Colo., refinery capable of 
processing 1,500 bbl. daily and transfer 
activities to Casper, W yo., where a $5,000,- 
000 expansion has been announced. The 
shut-down is scheduled for the spring of 
1947. Meanwhile, drilling is being con
tinued to a rapid pace in the Rangely field 
although production is held down by lim
ited pipeline capacity. T he field is be
lieved capable of ranking alongside the 
great producing oil fields of Texas and the 
Southwest.

CONTAINER FIR M  PROG RESSES 
ON M AJOR EXPANSION

In  a n  expansion program covering the 
next three years, Fibreboard Products, Inc., 
San Francisco, expects to spend some $24,- 
000,000 at various locations. Biggest 
single item will be the erection of a new 
two-machine board mill and converting 
plant on the east bank of the San Joaquin 
River two miles cast of Antioch. The 
project will add 200 tons daily to existing 
board mill capacities and will give regular 
employment to over 400 persons when the 
first unit is brought into production early 
in 1948. The plant will be known as 
the San Joaquin Div. of Fibreboard Prod
ucts, Inc. t

Second largest development in the ex
pansion program is the construction of a 
new plant at Antioch for Glass Containers,

Inc., a wholly owned subsidiary. This new 
plant, on which construction is already 

■well advanced, is located on a 20-acre 
tract and will have an annual output of
36.000 tons of glass containers. It will 
provide regular employment for 200 per
sons. T he firm already has a large glass 
container producing unit in Los Angeles.

Buildings and equipm ent are also being 
planned at Stockton, Calif., to increase the 
shipping container output of this plant by 
75 percent and the carton output by 50 
percent. Additions are being made to the 
carton and corrugated box department of 
the Antioch plant to increase finished 
goods output of these units by 50 per
cent.

ACETYLENE PLAN T PURCHASED 
BY AIR RED U CTIO N

P u r c h a s e  of the government-financed 
acetylene plant in Portland. Ore., by Air 
Reduction Sales Co., its wartime operator, 
has recently been announced. Purchase 
price, was reported at $130,300. The plant, 
situated on 4.6 acres, was designed for a 
monthly production of 1,200,000 cu.ft. of 
acetylene. Buildings consist of two carbide 
storage and generator units, a two-story 
filling and handling structure, sendee build
ing, desiccator house, and a gasholder with
5.000 cu.ft. capacity. Production equip
ment includes one horizontal three-stage 
acetylene compressor complete with cylin
der filling manifolds, acid scrubber and 
pump, and acetylene purifier. T he firm, 
with western headquarters in Emeryville, 
Calif., has operated plants at Emeryville, 
Portland, Tacoma and Seattle.

ALUMINA-FROM-CLAY UNITS 
CLOSED BY RFC

W o r d  has been received that R FC  or
dered the shutdown of the experimental 
alumina plants at Salem, Ore.. Laramie, 
W yo., and Harleyville, S. C. T he unit at 
Salem, using Oregon high alumina clay, 
was put in “standby condition” for ALOa 
production during July and will concen
trate on production of fertilizer-grade 
(N H 4)sS 0 4 for the remainder of 1946. 
However, this unit, promoted by Columbia 
Metals Corp. but constructed and operated 
for the government by Chemical Construc
tion Corp., for several weeks has been pro
ducing alumina that considerably exceeded 
the quality specifications for product to 
he used as cell feed in electrolytic reduc
tion to aluminum metal. Technical feasi
bility of the Chenrico process (see Chem. 
&  Met., Dec. 1945, pp. 108-9) is con
sidered by persons familiar with the plant 
operations to have been quite successfully 
demonstrated; results of studies on eco
nomic feasibility have not been completed. 
For the remainder of the year and possibly 
well into 1947, the plant expects to pro
duce 200-225 tons monthly of (N H J-.SO , 
for UNRRA  and domestic agricultural 
uses.

T he unit at Laramie, W vo., however, 
was ordered closed just at the time when 
it was to begin initial operations. T he 
Laramie process, largely developed by 
Monolith Portland Cement Co., uses sin
tered limestone; anorthosite and soda as 
raw materials and would produce A L03 as 
a byproduct of a process designed primarily

166 • S E P T E M B E R  1946 • CHEMICAL ENGINEERING



M .S. A. HAND OPERATED 

CARBON M ONOXIDE INDICATOR

S e n s itiv e , a c c u ra te ,  s im p le  a n d  e a s y  to  use, 
th is  re a d ily  p o r ta b le  In d ic a to r  d ire c t ly  m e a s 
u res  to x ic  c o n c e n tr a tio n s  o f  c a rb o n  m o n o x id e  
ra p id ly  a n d  a c c u ra te ly .

L ig h t in w e ig h t a n d  safe  to  u se  ev en  w h e re  
flam m ab le  gases a re  p re s e n t,  th e  In d ic a to r  
em p lo y s  a h a n d -o p e ra te d  p u m p  w ith  b u ilt- in  
p re s su re  re g u la to r  a n d  in d ic a te s  p e rc e n ta g e  
o f  c a rb o n  m o n o x id e  in  a ir  o n  d ire c t  re a d in g  
m e te r , w ith  sca le  ra n g e  fro m  0  to  .1 5 %  
ca rb o n  m o n o x id e . M e te r  c a n  be 
re c tly  to  .0 0 5 %  an d  e s t im a te d  to  .0 0 1 /o- 
N o  o u ts id e  p o w e r so u rc e  is e m p lo y e d , p e r
m i t t in g  c o m p le te  freed o m  o f  a c t io n .

M .S .A .  EXP10SIMETER MODEL 2

D esigned  for cfay-in a n d  d a y -o u t  te s t in g  o f 
gas o r v a p o r  in  a ir  m ix tu re s  fo r e x p lo sib ility , 
th is  in s tru m e n t  fe a tu re s  e a sy  o n e -h a n d  ° P el'~ 
a tio n  and  c an  be u sed  b y  a n y o n e  to  ch eck  
su sp e c ted  a tm o s p h e re s  w ith o u t  sp ec ia l t r a in -  
ing . T o  use  th e  in s t ru m e n t  re q u ire s  o n ly  th e  
s e t t in g  o f  a  s in g le  c o n tro l a n d  o p e ra t io n  o f  
an  a s p ir a to r  b u lb . C o n c e n tr a tio n s  o f  co m 
b u s tib le  g a s , if  p re s e n t ,  e ra  im m e d ia te ly  
re a d ab le  o n  th e  in d ic a tin g  m e te r .  P o w ered  
b y  s ta n d a rd  f la sh lig h t b a t te r ie s  in  s e p a ra te  
c o m p a r tm e n t,  th e  in s t ru m e n t  is e as ily  m a in 
ta in e d  in  th e  fie ld . O n e -p iece  flow s y s te m , 
e asy  re a d in g  m e te r ,  b u il t- in  fil te r  c h a m b e r , 
a n d  o th e r  v a lu a b le  fe a tu re s  m a k e  th is  in 
s t ru m e n t  a n  a c c e p te d  le a d e r  in  i ts  field .

Merimmt
1

.  .  < ■  : 
toxic ûf exBÎosr"

■
jobtheon

T h is  h a n d -o p e ra te d  d e te c to r  en ab le s  q u ic k , 
a c c u ra te  d e te c tio n  an d  m e a su re m e n t o f  low 
b u t d a n g e ro u s  c o n c e n tr a tio n s  o f  h y d ro g e n  
s u lp h id e  in  a ir— a u n iq u e  d ev ice , p ro v id in g  
a s im p le  m ean s  o f  d e te c t in g  a n d  a c c u ra te ly  
m e a su rin g  th e  h a z a rd  a t  th e  w o rk in g  p laces 
G as  sam p les  a re  d ra w n  th ro u g h  c h em ica l 
d e te c to r  tu b e  b y  an  a s p ir a to r  b u lb ;  th e  
c h em ica l c h an g es  co lo r in  d ire c t  p ro p o r tio n  
to  th e  a m o u n t o f  H 2S in  a ir , a n d  th e  con 
c e n t ra t io n  is th e n  re a d  d ire c tly  o n  a  g ra d u 
a te d  sca le , in  a m o u n ts  ra n g in g  lro m  .UUZO/o 
to  0 4 %  by  v o lu m e . T h e  d e te c to r  is fu rn ish ed  
c o m p le te  w ith  a  d o z en  d e te c to r  tu b e s  in  a 
s tu r d y  le a th e r  c a r ry in g  case .

MINE SAFETY APPLIANCES COMPANY
B R A D D O C K , T H O M A S  A N D  M EA D E  STREETS . . P IT T SB U R G H  8, PA.
_______________  District Rep re sen tative s in Principa l Cities

In Canada* M IR E  SAFETY  A P PL IA N C ES  CO M PAN Y  OF CANA0A, L IM IT E D  
In Canada. eAt0MT, «« scow , n . s.
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The Applications for

BARECO Microcrystatline W AX

are G R O W I N G
W ar-born needs for protective packaging and processing provided 

a great impetus for Bareco scientists to find new applications for 
famous Bareco M icrocrystalline Waxes.

Today, the applications for these fine waxes range from  food 
packaging to batteries, transform ers to polishes, and from  rust pre
ventives to rubber goods m anufacture, just to m ention a few.

Bareco M icrocrystalline W axes may have the answer fo r your 
processing problems, too. Investigate their possibilities today, 
among these outstanding properties—

H IG H  M O IS T U R E  V A P O R  R E S IS T A N C E  

E X C E L L E N T  E L E C T R IC A L  A N D  A D H E S IV E  P R O P E R T IE S  

O D O R L E S S  —  C H E M IC A L L Y  IN E R T  —  T A S T E L E S S

W rite for our illustrated bulletin.

Ba r e c o  O il C o m p a n y
BOX 2009 

T U L S A , O K LA H O M A
W ID EN ER  BLD G . 

P H IL A D E L P H IA ? , PA .

Samples available 
In black, white 

and amber.

Y o u  G e t  the Right Fume or Dust 
Collection W hen You Consult Norblo
Permanently low-cost efficient dust or 
fume collection depends as much on 
practical experience as on engineering 
theory. W hen you buy Norb lo  A u to 
matic Bag Type dust collection equip
ment you get both.

For continuous, heavy-duty fume or 
dust collection —  especially when it is 
integrated with the production process —  
bag type filtering with automatic cyclic

bag cleaning meets every requirement of 
permanent low cost including operation 
and maintenance.

The performance of your Norb lo  
equipment is guaranteed. Consult Norblo 
engineers when you are planning layout 
and making specifications for air han
dling and dust collecting problems. 
Write for details of this proposal —  
no obligations.

to improve quality of the cement raw ma
terial. For this reason, it has been gen
erally held that the M onolith process had 
best prospects for immediate commerciali
zation of all the experimental methods of 
producing reduction grade A1,0;, from non
bauxite raw materials. The plant, esti
mated to have cost $4,500,000 and origi
nally scheduled to  operate in the fall of 
1945, had not been purchased by M ono
lith; its ultimate fate is still uncertain.

NUCLEAR ENERGY RESEARCH 
CONTINUED A T LOS ALAMOS

C o m m e n t i n g  on the fact that a contract 
had just been signed to extend for another 
rear the research work of the University 
of California at the Los Alamos Scientific 
Laboratory, President Robert G. Sprotil 
stated that the University is keenly inter
ested in the development of nuclear energy 
for peacetime uses. Attention now is to be 
given to pure research at Los Alamos. An
nouncement has been made that buildings 
and sanitary facilities at the New Mexico 
laboratory will be of permanent construction 
in the future. W ork is to begin soon on 
300 permanent houses.

T he U niversity of California has had 
charge of the Los Alamos project, where 
the atomic bomb was developed, since the 
inception of the plan at the beginning of 
1943. Dr. J. R. Oppenheimcr, nuclear 
physicist from the Bcrkelcv campus, was 
director until Oct. 15, 1945, when he was 
succeeded by Dr. N. E . Bradbury'. M ean
while, increasing interest has been shown 
by western researchers to. proposals that a 
source of nuclear energy' and fission by
products be made available for industrial 
research and development in the W est. 
Plans along such lines arc now progressing.

N EW  SU PER  CONDUCTIVITY DATA 
FOUND A T STANFORD

M a j o r  new phenomena in physical chem
istry have recently been discovered at Stan
ford University, Palo Alto, in the field of 
electrical super-conductivity, according to a 
recent report. Experimental studies of mctal- 
ammonia solutions by Dr. R. A. Ogg, Jr., of 
the department of chemistry, indicate pos
sible application in the transmission of elec
tricity without loss due to resistance and in 
development of improved detectors of infra
red light rays. Although many super-con
ductors are known, these have such proper
ties only if their temperature is held to 
within a few degrees of —273 deg. C. How- 
cver, Dr. Ogg’s solutions, after rapid freez
ing, show the essential features of super
conductivity at temperatures as high as —85 
deg. C. "O ne at least can now begin to 
wonder about the possibilities of super
conductivity,” stated Dr. Ogg.

Use of the solutions in infrared detectors 
probably is much nearer, stated the report. 
T he solutions, which are liquid ammonia 
solutions of alkali metals such as lithium, 
sodium and potassium and alkaline earth 
metals such as barium, calcium and stron
tium, would serve as the light-sensitive sur
face from which electrons are emitted when 
struck by infrared rays. Unique properties 
of the solutions are due to the fact that 
electrons are trapped in spherical micro
cavities of the liquids; two electrons can 
even occupy the same cavity to form “a dis
embodied chemical bond” without the

T H E  N O R T H E R N
6411 BARBERTON AVENUE

B L O W E R C O M P A N Y
CLEVELAND 2. OHIO
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w id e ly  a d a p ta b le
to m a n y  k in d s of

services 
fluids 

units

he  m an y  uses  o f G-Fin units and  Iheir 
.¿vantages of design  and construction are 
„ore fully  described fn bulletins which w ill 
ie sen t on request.

The G-FIN Element, originated 15 years a g o  by Griscom- 
Russell, h as dem onstrated the greatest range of usefu lness of 

h eat transfer surface on the market.

These elem ents are u sed  in  more than 40,000 Twin G-Fm S ec
tions serving a s  heaters, coolers, condensers and heat ex 
changers for a  w id e  variety of liquids, vapors and g a ses . They 
are also extensively  used  in  tank heaters, contactor bundles, 
and baffled units.
O ne reason for this unequalled  adaptability of the G-Fin 
elem ent is  its longitudinal fins w hich provide six  to eight times 
the external h eat transfer surface of a  bare tube. Another rea
son is  that these elem ents can  b e  applied  to standard inter
ch an geab le  sections w hich can  b e  used  for m any different 
services. G-Fin elem ents have fully proven their dependability  
over long periods of service and under severe  operating
conditions.
THE GRISCtiM-RUSSELL CO., 285 Madison Avenue, New York 17, N.Y.
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S T U R D Y  L O A D  L I F T E R

Shepard Niles
C R A N E  &l H O I S T  C O R P O R A T I O N

T o assist you  in selecting such a 
com petitive advantage as eco
nomical load-handling, Shepard 
N iles offers you the use of its 
engineering facilities and staff—  
without obligation.

presence of any atomic nuclei. Dr. Ogg’.; 
studies, begun independently about a year 
ago, are being continued under sponsorship 
of the Navy’s Office of Research and Inven
tions.

A n n o u n c e m e n t  was recently made by 
James D. Dole of pineapple fame that the 
Chemical Process Co., which he founded 
eight years ago in San Francisco, plans a 
$300,000 plant to produce synthetic resin 
ion exchangers. The new plant will be 
built 011 a 10-acre site in Redwood City, 
Calif., and will replace the firm’s present 
small plant at Millbrae, now employing 20 
persons, which has been in production since 
1944 (see Chem . & Met., Feb. 1946, 
p. 196).

One of the early workers in the field of 
sugar purification by ion exchange, Chemical 
Process Co. now has or soon will have its 
Duolite resins in the first large ion-exchange 
installations in the cane and beet sugar, corn 
sirup and pineapple juice industries. In the 
cane sugar field, certain tests indicate that 
some 250 lb. more sugar might be recover
able from the average of about 20 tons of 
cane sugar grown to the acre— an increase of 
8 percent. A small cane sugar plant, now 
being built in Louisiana, will recover waste 
sugars by using resin ion exchangers. A 
large beet sugar refiner)' in California lias 
decided to install a full-size recovery unit, 
while a pineapple firm plans to take the 
impurities out of pineapple byproducts and 
convert waste into sirup. T he same process 
might possibly be applied to juices recov
erable from California fruits.

Chemical Process Co. shares this field in 
a patent agreement with Dorr Co. and In- 
filco, Inc., each of which has the right to 
grant licenses on royalty in the United 
States and certain foreign countries. Presi
dent of the San Francisco firm is James D. 
Dole. Dr. Gordon F. Mills is research di
rector, while Dr. B. N. Dickinson has charge 
of sales and technical service to industry.

M A JO R  R EFIN ER Y  EXPANSION 
U NDER WAY AT CASPER

In o r d e r  to provide equipment j to make 
the highest quality gasoline as well as 
to meet expected volume increases. The 
Texas Co. is now expanding its Casper, 
W yo., refinery. The products now man
ufactured include m otor gasolines, diesel, 
kerosene, furnace oil and tractor fuel. M an
ufacture of these products will be continued 
and, in addition, after the new facilities 
are installed a full line of surfacing and 
asphaltic materials will be manufactured.

A new 10,000-BPOD crude topping and 
vacuum unit will be erected. T be vacuum 
unit will supply a gas. oil cut which, to 
gether with the gas oil from normal pres
sure flashing on the topping unit, will 
provide charge for a new 4.000-BPOD 
fluid catalytic cracking unit. T he major 
portion of the crude to be processed will 
be from so-called sour crude fields and the 
proposed units will be designed to meet 
expected corrosion problems. In addition, 
a cliamber-type polymerization unit will be 
erected and a liquid-phase Girbotol unit 
.will be installed for ITS removal. The 
present cracking unit will be rehabilitated

•  N ever je rk y , never fa ltering— tirelessly  h an d ling  th e  m ost 
delicate loads as if  picked u p  an d  p laced  b y  nim ble fingers. 
T h is is the  dep en d ab ility  of S hepard  N iles H o ists— b u ilt w ith  
th e  stay in g  pow er o f a  cham pion  for c o n s tan t load-hand ling  
w ith  precision an d  safety .

M an u fac tu re rs  w an t th e  m ost efficient, m ost econom ical 
handling  eq u ip m en t th e y  can buy . N ow  m ore th a n  ever th is  
equ ipm en t m u st fit th e ir  p a rticu la r handling  requ irem ents. 
Shepard  N iles H o ists  hand le  loads u p  to  th e ir  full ra te d  ca 
p ac ity  w ith  a  m in im um  of m ain tenance  cost— giving long 
durab le service.

LARGE IO N  EXCHANGE PLANT 
TO BE B U ILT SOON

S H E P A R D  N I L E S  C R A N E S  are  
a d v a n ce d  in  p e r fo r m a n c e  a n d  in  
every deta il o f  co n s tru c t io n  —  a real 
co n trib u tio n  to efficient lo a d -h a n d 
ling. They are designed  a n d  c o n 
structed  to su sta in  h ig h  efficiency  
th ro u g h o u t  a long, ru gg e d  life. E n 
g ineered  co n stru ct io n  gives d ep en d 
able, sm o o th  operation  at low  cost.
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I f e i l

V A L V E  O P E N — M a in  flow  through seat. V A L V E  C L O S E D — M a in  flow  shut off.

T here’s a basic reason why the Yarway Im pulse Steam Trap 
gets equipm ent hotter, sooner . . .  and keeps i t  hot. It’s this . . .  
As soon  as steam is turned on, the Yarway trap opens w ide  
and discharges air and condensate continuously until the 
system is cleared. Equipment is brought to w orking tempera
ture in the shortest possib le  time.
O nce w orking temperature is reached, Yarways discharge 
intermittently to keep equipm ent at peak performance. Under 
very ligh t condensate loads, discharge is small and con
tinuous through control orifice, and main valve does not lift. 
There is no w asteful steam leak, since a mere 3% o f full 
condensate capacity keeps control orifice com pletely sealed  
against discharge o f live steam.
N o  w onder m ore than 4 5 0 ,0 0 0  Yarways have already been  
sold . They not only speed p rod u ction . . .  but also produce 
substantial operating econom ies.
Other Yarway advantages — sm all size, easy maintenance, low 
price. For full description and operating details o f  the Yarway 
Im pulse Steam Trap write for Bulletin T -1739.
Try som e Yarways today. See your nearby M ill Supply D ealer.

YARNAU-WARING COMPANY, 137 Mermaid Ave., Phila. 18, Pa.
Y a r w a y  I m p u l s e  Steam  T rap , are n o w  m ade and  . . Id  In C anad a  an d  Great Britain

S ee th e  Y a r w a y  
E x h ib i t  a t th e  N a 
t io n a l  C h e m i c a l  
E x p o s i t io n ,  B o o t h  
N -1 6 , C h ic a g o  C o li
s e u m , S e p t. 10 to  14.



for running of sour crude. New asphalt 
and road oil manufacturing facilities will 
be provided. Treating equipm ent will be 
revamped and augmented to perm it treat
ing both gasolines and distillates to meet 
required product quality.

Actual installation of proposed facilities 
started in the early part of 1946 and as of 
July 1, 1946, the project is about 25 per
cent complete. I t  is expected that these 
facilities will be placed in operation the 
early part of 1947. Total cost of the 
project has been estimated at close to 
$ 6 ,000 ,0 00 .

C O O PERA TIV E EDUCATION PLAN 
BEGUN BY FO O D  M ACHINERY

In tr o d u c t io n  of a cooperative education 
program applicable to  certain engineering 
students at Stanford University has been an
nounced jointly by the University and the 
Food Machinery' Corp., San Jose, Calif. The 
plan will enable a limited num ber of quali
fied students in the upper division of the 
school of engineering to add commercial en
gineering experience to  their scholastic cur
riculum. Students participating in the pro
gram will spend approximately 91 weeks of 
intensive training in the Anderson-Barn- 
grover Div. of Food Machinery Corp. in San 
Jose. T he work-training schedule will be 
interspersed w ith the students’ regular col
lege jmgineering program. During the in
dustry-training phase, which began during 
the summer quarter, students will receive in
struction in the firm’s pattern shop, foundry, 
sheet metal shop, machine shop, assembly 
department, service-sales departm ent, engi
neering department, and one of the canneries 
using food processing equipment. Partici
pants in the program will be paid while un
dergoing training a t Food Machinery Corp.

K A ISER  BYPRODUCTS USED 
BY INSULATION PLANT

U t i l iz in g  byproducts from the Kaiser 
iron and steel plant at Fontana, Calif., the 
Mineral W ool Insulations Co. has an
nounced a 5100,000 building program to 
manufacture insulation material from blast 
furnace slag and coke. T he company, ex
pecting to get into operations by September, 
will have a plant capacity of 50,000 tons 
annually, with initial operations at about
20,000 tons. T he finished product will be 
produced through processes recently acquired 
by American technicians from a survey of 
the German insulation industry, and the 
plant will be one of the most modern of 
its kind in the country'. T he  firm will 
manufacture such products as baked batts, 
paper wrapped blankets, and granulated wool 
for the building construction industry'. Presi
dent of the new firm, which will maintain 
offices in Los Angeles and San Francisco, is 
Harvey II. Head, formerly with Kaiser Co., 
Inc. Vice president and chief engineer is 
Charles W . Hawthorne, formerly with 
Johns-Manville Co.

W E ST ’S EN G IN EERS IN SU FFIC IEN T  
FO R  INDUSTRY NEEDS

W estern colleges and universities have 
evidently been unable to supply sufficient 
chemical engineers to m eet the demands 
of the region’s industries, according to a 
survey conducted among western members

BAKER TRUCKS
more than doubled Storage Facilities

♦
H y-L ift T ru c k  illustrated 
has oversize "safety” plat- 
fo rm  p ro v id in g  grea ter  
carrying space. Operator 
can raise or loiver load by 
remote co n tro l fro m  th e  

• platform.

*
(Inset, above) Baker Low- 
Lift Truck moves capacity 
load easily up a 10% r a m p  

70 feet long. 
(B e lo w ) T h is  4 0 0 0  lb. 
Baker Truck does double 
duty. Besides its ow n big 
load, i t  hauls a lo a d ed  

trailer.

BAKER  IN D U ST R IA L  TRU CK D IV IS IO N  of the B ake r-R au lang  Company
2145 W est 25th S treet •  C levelan d  13, O hio

I n  C a n a d a :  R a i l w a y  &  P o w e r  E n g i n e e r i n g  C o r p o r a t io n ,  L td .

In 1926, Merck & Co., Inc. bought its first 
Baker electric truck. Twelve years ago they 
found that storage along horizontal lines 
provided inadequate warehousing space to 
meet increasing needs. Rather than build 
an addition, they decided to install a Baker 
Hy-Lift Truck to tier material, thus using 
available vertical storage space. So success

ful was this truck—not only in providing more storage capacity but also in 
speeding material movement—that more and more were installed, until today 
the Company operates a fleet of 18 Baker Trucks: Eleven Hy-Lift Trucks, two 
Low-Lift Trucks, two Fork Trucks, and three Platform Trucks. Besides obviating 
the need for new building by increasing existing storage facilities, these trucks 
are conserving time and manpower on handling operations throughout the plant.

A  Baker M aterial Handling Engineer can help yon 
m a ke  sim ila r  savings. W rite for in fo rm a tio n .
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A  FOR t h e  b ig g e s t  n e w s

ABOUT T O X B O R O 'S * * -4 0  CONTROLLER
Reir. U. S. Pat. 0 1 . |

3. N ew  Proportional Band Set
ting. 0 to 200%, either direct 
or reverse action, is m ade by 
simple turn of a  dial. No 
removing or changm g of parts.

4 . O nly One Field A lignm ent.

5. N ew  Control Relay? simple de
sign with ability  to w ithstand 
overload up to 50 psi. Can be 
removed, inspected, or cleaned, 
and  quickly reassem bled, with
out affecting initial adjustm ent.

6 . Entire Unit easily  removed by 
disconnecting one link, three 
air connections an d  removing 
three retained  screws.

t h e  n e w

C O N T R O L L E R

The O nly C ontroller with C onstruction
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H e l p  f o r  y o u r

C H E M I C A L  S T O R A G E  
and P R O C E S S I N G  

P R O B L E M S  •

S T A I N L E S S  S T E E L
STOCK POTS

of the American Institute of Chemical 
Engineers by the Northern California 
Chapter. Results of the survey, conducted 
by M ott Souders, Jr., of Shell Develop
ment Co., were disclosed and discussed 
at the education symposium presented a t 
the western convention of the A IChE in 
San Francisco, August 25-28. Nearly 200 
persons were present at the symposium, of 
which approximately 30 represented most 
of the colleges of the 11 W estern States.

W estern industry has been forced to 
use chemists in place of chemical engi
neers in many instances, the survey showed, 
and more than 50 percent of the chemical 
engineers at present in the W est obtained 
their degrees from eastern universities; 
more than 75 percent of those w ith ad
vanced degrees graduated from schools in 
the East. Still another survey showed that 
26 western firms (representing 8 petroleum 
companies, 9 large chemical firms and 15 
smaller companies) had a total technical 
personnel of about 3,500 of which some 
400 represented chemical engineers. An
nual accession of chemical engineers for 
these firms was indicated to be about 100.

Although most colleges of the region 
offer courses and degrees in chemical en
gineering, the University of W ashington 
and California Institute of Technology 
are the only ones whose chemical engi
neering curricula have been accredited by 
the American Institute of Chemical Engi
neers. T he questionnaire to western 
AIChE members showed a marked senti
m ent in favor of greater stress in chemical 
engineering curricula on unit operations 
and fundamentals and disfavor on empha
sizing shop work and laboratory chemistry. 
There was very strong favor toward a 
greater emphasis on the humanities; this 
sentiment seemed to increase propor
tionately with age of the engineers.

GENEVA SPE ED S STEEL 
PLANT RECO NV ERSION

A s e c o n d  battery of byproduct coke 
ovens and a second blast furnace have al
ready resumed operations a t the Geneva, 
Utah, steel plant of Columbia Steel Co., 
according to a recent report. Only one of 
the four batteries of coke ovens and jone 
of the three blast furnaces had been kept 
in limited operation since war orders were 
filled. Three of the nine open hearth fur
naces were ready to go by the first of 
August. T he plate mill is expected to re
sume rolling in the reasonably near future.

Meanwhile, construction work on the 
company’s new $25,000,000 cold reduction 
sheet mill and tinplate mill a t Pittsburg, 
Calif., has gotten under way and actual 
erection of buildings was expected to start 
in September. W hen completed next year 
the new mill will be capable of producing 
some 500,000 tons of steel sheets and tin 
plate. This will mark the first time cold 
reduced sheets and tinplate have been 
manufactured on the Pacific Coast. Orders 
already placed for equipment include those 
for two continuous electrolytic cleaning 
lines, continuous pickling lines, 14 hot-dip 
tinning units, one continuous electrolytic 
tinning line and a sheet galvanizing line.

Anticipating an expansion of steel fabri
cating industries on the Pacific Coast, Co
lumbia Steel Co. has filed application for a

'7 t í c £ o ¿ ¿  * i¥ e n / ie 4 Á a ¿ ¿
a n d  BETHLEHEM-WEDGE

Our more than 55 years of  
experience is a t  your service* 
Use it to your profit. Nichols’ 
engineers available for con* 
sulfation. Bulletins on request«

METAL GLASS PRODUCTS CO. beld̂ m.ch.

MULTIPLE HEARTH 
FURNACES

%  ROASTING—-Ores and concentrates for pro
duction of acids and metals.

0  CALCINING— Pigments, sludges, limestone, etc. 
to meet process requirements.

0  DRYING— Sludges, ores, concentrates, etc. in

•  Solve m any o f y o u r sto rage  and proc
essing problem s w ith these ru s t-p roo f, 
acid-resisting , easy -to -clean  S tock P o ts.

M ade th roughou t o f  16 gauge, 18-8  
Stainless Steel, w elded construction , w ith 
all inside w elds ground sm ooth and  pol
ished.

SPECIAL EÇUIPMENT
These po ts  can be purchased  w ith  o r 

w ith o u t covers and  if desired can be fitted 
w ith casters to  m ake them  portab le .

W rite fo r  com plete specifications and  
prices.

W e also m anufac tu re  a  com plete line o f 
Storage T anks an d  Equipm ent.
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ARS PER DAY CAPACITY

NOTE THESE FEATURES
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rate of 58 per net ton on finished steel 
from Geneva to all Pacific Coast points 
from San Diego to Seattle. Present com
mercial rates, since termination of war 
emergency rates, are $12 to Pacific Coast 
ports from San Diego to Portland and 
$13.20 to Seattle.

PLYW O OD -A DIIESIVES FIR M  
CHANGES HANDS

C o n t r o l  of the $6,500,000 Harbor Ply
wood Corp. of Iloquiam , W ash., has been 
sold to a group of Pacific Coast and eastern 
underwriters, according to a company re- " 
lease in August. Earl L. Kelly, president 
of the First California Co. of San Fran
cisco, becomes chairman of the board of 
directors. E. W . Daniels and M . W . 
Paterson of Hoquiam will remain, as presi
dent and secretary.

T he corporation, with main plant and 
offices at Hoquiam, had a 1945 sales 
volume of more than 57,500,009. T he 
plant has a rated annual capacity of 120,- 
000,000 sq.ft. of I  in., three-ply board and 
has three dryers, two cold presses and hot 
presses for manufacture of waterproof ex
terior grades. In fact, Harbor Plywood 
Corp. was the first firm in the Pacific 
Northwest to install a ho t press and to 
make exterior type fir plywood by the hot 
process; this was in 1935. Since that time, 
the firm has become one of the largest ply
wood glue producers in the Northwest, 
with a production estimated at close to 200 
tons monthly. Producing exclusively for 
its own plant requirements, the firm uses 
a patented process developed by its own 
engineers for the manufacture of synthetic 
resin adhesives.

STAItCH-GLUCOSE PLANT AT 
T H E  DALLES— CORRECTIO N

A p p l i c a t i o n  for permission to  build a 
$300,000 (previously reported a t $900,000, 
Chem . &  Met., June 1946, p. 170) starch 
and glucose plant at T he Dalles, Ore., has 
been approved by CPA for Northwest 
Chemurgy Coop., Inc. T he project, for 
which $150,000 was earmarked for con
struction and $150,000 for equipment, 
would produce starch and glucose from off- 
grade wheat or potatoes for distribution in 
the baking and ice cream trades. M ean
while, the firm is expanding operations at 
Ellensburg, W ash., to include production 
of glucose as well as starch from cull 
potatoes.

W ESTER N  IN DU STRY  CONTINUES 
EXPA NSION  MOVES

A m o n g  th e  ex p a n sio n  m o v e s  a n n o u n c e d  
la s t  m o n th  b y  w estern  c h e m ic a l process  
a n d  e q u ip m e n t  firm s, th e  fo llo w in g  are 
illu stra tiv e  o f  th e  in creasin g  in d u stria l in 
teg ra tio n  o f  th e  reg ion .

Rubber Products— The Converse Rub
ber Co, of Malden, Mass., proposes to 
erect a $1,000,000 factory at San Ber
nardino, Calif., to supply industrial rub
ber goods to the expanding industry of 
southern California.

Petroleum Products— Tidewater Asso
ciated Oil Co. has awarded to Bechtel 
Bros. M cCone Co., San Francisco, the 
contract for construction of_a crude dis
tillation unit and control building,“̂ stills,

Your engineers have intimate knowledge of the re
quirements for new equipment in your plant —  our 
engineers know how to translate those requirements 
into stainless steel vessels which w ill work best in 
your processing operations. Let’s pool this double 
engineering skill.

W e have specialized in the fabrication of stainless steel 
processing equipment since the alloy became a factor 
in the process industries. Our experience with this alloy 
is most useful to you when backed by your knowledge 
of the job to be done by the finished vessel. In that way 
you get processing equipment which lasts longer and 
works at lower operating cost. M ay  we tell you more 
obout our facilities and experience?

1  BUCKMAN. INC. • 609 GREGORY AVE., WEEHAWKEN. N. J.

S E N D  F O R  T H I S
V A L U A B L E  B O O K
A req u est on  your le t te r 
h e a d  w i l l  b r in g  o u r  
g u id e ,  " W h a t  to  Look 
For W hen You Specify 
S ta in less Steel fo r  Your 
P rocessing E q u ip m en t."
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Light Weight

(JPHIRC W W ÏIT Ï O .łl)

Chemical Inertness

Low Moisture Permeability

flexibility in Thin Sections...Rigidity in Thick Sections

® .

W H E R E  C A N  Y O U  U S E  T H E S E  P R O P E R T IE S ?

Y O U  G E T  A L L  T H E S E  ( A N D  O T H E R S ,  T O O )  I N

D U  P O N T

NOW THAT D u  P o u t ’s n e w e s t p la s tic , p o ly th e n e , is r e a d d V  f r i  
a b le , i t  is  r a p id ly  “ g o in g  p la c e s .”  A m o n g  th e  p la c e s  
a re :  c o n ta in e r s ,  tu b in g ,  g a sk e ts , c a p - l in e « ,
s t r a p s ,  r a in c o a ts ,  r e f r ig e r a to r  b o w l co v e rs . P ° ^ X t h e n e  r e S  
ta s te le s s  a n d  n o n - to x ic ,  to o . I t  c a n h e h e a t r f .  P o l ^ e n e  e t a n s  
i t s  to u g h n e s s  o v e r  a n  e x tre m e ly  w id e  te m p e ra tu re  ra n g e , i t  con
ta in s  n o  p la s tic iz e r . P o ly th e n e  p o ssesses  c o u t s t a n . ^ t u t e s " S J m e n t e  
e r t ie s  I t  is a v a i la b le  in  th e  fo rm  o f  sh e e ts , ro d s , tu b e s ,  A g e n t s  
a n d  m o ld in g  p o w d e r. I t  c a n  b e  in je c tio n -  o r  c o m p re ss io n -m o ld e d , 
e x tr u d e d  o r  c a le n d e re d . C h a n c e s  a re
t a n t  jo b s  t h a t  p o ly th e n e  c a n  d o  fo r  y o u  b e t t e r  th a n  ^ n n g j l s m  
F o r  fu ll d a ta ,  w r i te  E .  I .  d u P o n t  d e  N e m o u rs  &  C o . ( In c .) , P la s t ic s  
D e p t . ,  R o o m  109, A rlin g to n , N . J .
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I a m  t h e  
S t e a r n s  M a g n e t i c  
T r a d e  M a r k

I  stand for the highest type of magnetic engineering.
I harness the forces of magnetism to help you re

duce production costs.
I represent close to fifty years of pioneering expe

rience in the development of magnetic separation 
methods, magnetic pulleys and drums, lifting and 
suspended separation magnets, clutches, brakes and 
similar equipment.

My engineering and laboratory facilities are avail
able for consultation and advice on the most profit
able and practical application of Stearns Magnetic 
machinery to your problem.

Whether you need protection for your product, 
machinery or employees against the hazards of tramp 
iron . . .  concentrations of ores and minerals for im
proved v a l u e s . reclamation of metals . . .  purifica
tions . . .  moving material, my equipment will give 
you the most for your dollar value.

My products operate in all types of industries with 
definitely profitable results.

I may be able to help you. Consult Stearns Magnetic 
sales engineers.

0 1 0 ^
C J  M AGNETIC MFG. CO.

- M I L W A U K E E  4 ,  W I S C O N S I N

tanks and other facilities a t its Avon, 
Calif., refinery. Cost has been estimated 
at about $2,500,000.

Atomic Testing— Contract for construc
tion of a missile test unit at the Atomic 
Proving Grounds at W hite  Sands, near 
Alamogordo, N . M ., has been awarded 
by U. S. Army Engineers, Albuquerque. 
Cost is placed a t $967,200.

Paper Board— Puget Sound Pulp & 
Tim ber Co., Bellingham, W ash., has 
awarded the contract for construction of 
a $500,000 paper board plant at Belling
ham, where the firm has a large mill pro
ducing sulphite and other pulps and alcohol 
from sulphite mill liquors.

Gilsonitc— Recently capitalized for $60,- 
000, the Ouray Producing & Refining 
Corp., Salt Lake City, has announced 
plans for construction of a small gilsonite 
processing plant to use material derived 
from deposits in the U intah basin of 
Utah.

Chem ical Education— CPA approval 
was granted during July for the construc
tion of a $730,000 chemistry building to 
be erected on the Berkeley campus of the 
University of California. The present 50- 
year old structure is claimed to be inade
quate in view of the anticipated 20,000 
student enrollment this fall.

Pu lp  M ill— Crown Zellerbach Corp., 
San Francisco, has let the contract for 
approximately $750,000 for the first phases 
of the firm’s $11,000,000 expansion pro
gram at Camas, W ash. Contracts will be 
le t later for a kraft bleach plant at Camas.

Research— Construction is now ready 
to begin on the research and engineering 
building for Gates Rubber Co., Denver, 
one of the largest industrial firms between 
the Rocky mountains and the Pacific 
Coast. Cost of the three-story structure 
is estimated at $260,000.

Glucose— Northw’est Chcmurgy Coop., 
W enatchee, W ash., is expanding opera
tions of its Ellensburg, W ash., plant to 
include the production of glucose from 
potato starch. T he plant has recently gone 
on a year-round operating basis.

Valves— A completely new, modemly- 
cquipped plant for the precision manufac
ture of cast and forged steel valves and 
fittings is now' being built in Los Angeles 
by Kerotest Pacific Co., which recently 
took over the Security Valve Div. of 
Security Engineering Co., Inc., of W h it
tier, Calif.

Paper M ill— Recently-organized W est 
Tacoma Newsprint Co., owned by 14 
western newspapers, is reconverting the 
former Cascade Paper Co. plant at Tacoma 
into a neu'sprint producer. A new' mill 
is being reconstructed to produce 50 tons 
of newsprint daily, with later expansion 
to 80 tons daily. Production is expected 
to begin-in early 1947.

Natural Gasoline—W . J. Cannon & As
sociates of Denver proposes to enlarge its 
natural gasoline absorption plant at T rini
dad, Colo., for production of liquefied 
petroleum gases. Cost is estimated at 
$750,000.

Insecticides— Chipman Chemical Co. 
proposes to build a plant on a 6.5-acre 
site in San Francisco to produce arsenical 
and chlorate weed killers, agricultural 
insecticides and fungicides. The firm now 
has a similar unit in Portland.

178 • SE P T E M B E R  1946  • CHEMICAL ENG IN EERIN G



VULCAN has the organization 
a n d  e x p e r i e n c e  f o r  D e v e lo p m e n t

E c o n o m ic  A n a l y s i s  o f  
Requirements  • Process 
D e v e lo p m e n t  *  P r o c e s s  
and Equipm ent Design  • 

Fabrication and Erection 
• I n i t i a l  O p e r a t i o n  •

For  P r o du c t i on  and  R e c o v e r y  of  
A LC O H O L S , O R G A N IC  A C ID S , ES T ER S , 
ALDEHYDES. K ETO N ES. ETHERS. GLYCOLS. 
PHENOLS, H YD R O C A R B O N S. CHLORINATED 
HYDROCARBONS. ETC.
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Still 
Strong 
10 Years 
Service . . .

N E W S  F R O M  A B R O A D
BRITISH GOVERNMENT ENCOURAGES INDUSTRIAL PLANTS 

TO SWITCH FROM USE OF COAL TO OIL
S pecia l C orrespondence

Wh a t e v e r  t h e  new National Coal 
Board will do to raise the efficiency 
and productivity of the nationalized col

liery industry, it now seems certain that all 
fuel needs during the coming winter can
not be m et out of British coal production. 
Stocks, even now dangerously low, are 
bound to decline further, and fuel con
sumers will have to go on using inferior or 
unsuitable grades. No wonder then that 
the government encourages the use of al
ternative fuels and industrialists are eager to 
respond to this call. In the 'chemical 
trades, unfortunately, there is little scope 
for the temporar)' switch-over to fuel oil 
recommended and subsidized by the gov
ernment. Moreover boilermakers are inun
dated w ith inquiries for conversion equip
m ent, so that for lack of proper heating 
installations alone the coal saving by use of 
oil fuel next winter cannot bu t be small.

Leading chemical manufacturers fear the 
coal shortage will continue for some time, 
and as supply of unsuitable grades has 
caused considerable difficulties during the 
war they are by no means unwilling to give 
oil a fair trial not just as a  temporar)' ex
pedient bu t for long-term substitution. 
Imperial Chemical Industries Ltd., it was 
officially stated, is considering not only the

conversion of many coal burners bu t use 
of oil fuel in its £40,000,000 expansion 
scheme. Installation of oil burners would 
involve a large capital outlay, bu t the 
company is now paying £3,500,000 more 
for its coal and coke than it did immedi
ately before the war, and a saving on this 
extra charge plus economies in boiler plant 
labor would to some extent offset any ad
ditional cost of new plant.

Meanwhile the Chancellor of the Ex
chequer has decided to remove the import 
duty for gas oil and heavy fuel oil from 
next year; until then he will pay a subsidy 
to British consumers to relieve them  of the 
cost of the im port duty while still in 
force. This “will afford an appreciable re
lief against higher operating costs of oil- 
burning plant compared with coal-burning 
plant” and is hoped to result in conver
sion from coal to oil to the maximum ex
tent possible. Informed circles doubt 
whether this concession is going far 
enough. W ithou t duty fuel oil still costs 
nearly twice as much as coal giving the 
same amount of heat, and lower import 
prices and distribution costs are needed to 
reduce the cost of fuel oil further.

But even if chemical manufacturers, ir
respective of cost differences, switch over

THE GALIGHER CO.
48 South 2nd East Street 

SALT LAKE C ITY  1, UTAH
I W rite for address of nearest Galigher 

Agent)

This Geary-Jennings Sampler is shown in 
operation at Climax Molybdenum . . . unit 
operated by Master Sampler, complete 
with controls.

GEARY-
JENNINGS
Sampler

This sturdy machine successfully op e r 
a tes on Ore,  Mill Pulp, Scrap Metals, 
Corn Grits, Malt, Coal and Corrosive 
Solutions of all kinds. Cutt ing  all of 
the stream part  of the  time and trav
eling a t  uniform ra te  in a straight 
line a t  right angles t o  stream flow in
sures sampling equal  percen tages  of 
all par ts of  the  stream. This is the 
unique principle th a t  gives G eary-Jen
nings supremacy in many fields.

W ri te  today  for profusely illustrated 
Bulletin No. 451.

L E E  is now  in  positio n  to  
m ake reasonab le  deliveries 
o n  y o u r  m o s t  u r g e n t l y  
n eed ed  p ro cessin g  equip* 
m en t. T h e  unexcelled  facili
ties  o f  o u r e n tire  o rg an iza
tio n  a re  a t  y o u r d isposa l— to  
a id  in  d e v e lo p i n g  n e w  
designs for m o d ern iza tio n , 
r e h a b i l i t a t i o n  —  w h e th e r  
y o u  need  a  single u n it  or 
com ple te  e q u ip m e n t for new 
o p era tio n s

A l l  L e e  K e tt le s  are  
b u ilt  to  A S M E  C o d e  
and C e r ti f ic a te s  fu r
n ished  with each ¡o b i

MiTAL PRODUCTS 
COMPANY, INC.

P H IL IP S B U R G ,  P A .

• JACKETED KETTLES
• "N O C O IL ” JU ICE A N D

B R IN E  T A N K S
• PULP A N D  ST O R A G E  T A N K S
• JACKETED T A N K S  

A G IT A T O R S  A N D  
A G IT AT O R  KETTLES 
U SH  TYPE Y A L V E S  

V A C U U M  P A N S  
SP EC IA L  E Q U IP M EN T  TO  CUS

T O M E R ’S  SP E C IF IC A T IO N —  
FR O M  ST A IN LE SS  STEEL
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\ X O V C V

OTHER 
GENERAL AMERICAN 

PRODUCTS
FILTERS
DRYERS

CALCINERS
EVAPORATORS
TURBO-MIXERS
DEWATERERS

TANKS

TOWERS
BINS

/ a
P A N S P O R T A T I O N  C O R P O R  

p r o c e s s  e q u i p m e n t  •  s t e e l  a n d  a l l o y  p l a t e  f a b r i c a t i o n

SHIES OFFICE: 513 Graybar Bldg., New York 17, N. Y. \ h E S Û E F  

WORKS: Sharon, Pa.; East Chicago, Ind.

OFFICES: Chicago, Sharon, touisville, Orlando, Washington, 0. Cr 

SL Louis, Salt Lake City, Cleveland, Pittsburgh.
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to oil fuel to avoid stoppages of work next 
winter, the coal intake is likely to remain 
substantially above prewar levels. Gas and 
coke manufacturers who alone account for 
nearly one-quarter of Britain’s coal con
sumption expect this year to exceed their 
prewar consumption by 20 percent. The 
resulting additional output of byproducts 
is being absorbed by the chemical trades 
without any effort. On the Contran,', like 
coke and gas, coal-tar and derivatives re
main in short supply. Larger deliveries of 
phenol to plastics makers have cut sup
plies available for pharmaceutical manu
facturers. Coal-tar and pitch for road mak
ing and building can be provided only by 
reducing, exports.

T he position is not different for manv 
other chemical raw materials. Increased 
orders for whiting from the Ministry of 
Food were met only by lowering alloca
tions to the paint industry. Linseed oil is. 
under a new scheme, reserved for building, 
transport and essential industrial paints: 
makers must use the 4,000 tons of linseed 
oil a month supplied to them in such a 
way that the government can count on 
specified quantities of paints becoming 
available. Even in the case of such a com
paratively unim portant material as plaster 
of Paris, manufacturers have been asked 
to  give preference to dental and surgical 
requirements, cutting down on supplies for 
building purposes. In the case of glue and 
gelatine control over distribution, only re
cently removed, has been re-imposed.

In all these instances the fundamental 
problem is that the supply does not meet 
the demand and that some consumers must 
go short until production is extended. T he 
unexpectedly high home demand has 
forced the government to go slow’ w'ith its 
export promotion schemes. For copper, 
lead and zinc the slight export concessions 
introduced in the middle of June were 
cancelled only seven weeks after they were 
made, and in the case of glycerine, ex
ported mainly under a commitment en 
tered towards the United States last 
November, the government has been criti
cized for not foreseeing the present short
age. In general, however, the process of 
decontrol continues. Restrictions on the 
use of fertilizers, rubber, and tanning 
agents are among those ended or relaxed 
in the past few months.

U S E  O F  S U B S T I T U T E S  

Persisting shortages of essential raw ma
terials are, of course, giving a stimulus to 
substitution measures. Soapless detergents, 
for instance, will soon become available in 
larger quantities; until then exports will be 
limited to token shipments. Some of these 
specialties designed to m eet the demands 
of special consumers (e.g., for washing milk 
bottles, plates and spoons, or for big laun
dries) are now being made in greatly in
creased quantities, and it is hoped to extend 
their use by developing special types to 
prevent corrosion, against mold and pests, 
and in connection w ith drugs. Meanwhile 
they are fulfilling a useful task in helping 
to economize in soap and fats. T he short
age of paint oils is proving a great incen
tive for makers of substitute solvents for 
paint pigments, and there are many other 
instances of commodity shortages directlv 
stimulating chemical research. Though 
manufacturers are unwilling to publicize

, . . a combination proved successful 
where corrosion-resistance is essential
The wisdom of fabricating with A m pco  M etal and weld
ing w ith Am pco-Trode  is being demonstrated daily — 
in the original construction of complete units subject to 
corrosive action, as well as fabricated parts.
Ampco M etal is a complete series of aluminum bronze 
alloy variations, available as castings, forgings, sheets, 
rods. All surfaces, whether cast o r machined, are pro
tected naturally by an oxide film that provides additional 
resistance against corrosive attack. This film, when in
jured, replaces o r heals itself.

In addition to its ability to withstand the destructive 
action of a wide range of caustics and acids, Ampco 
Metal has other desirable service qualities not found in 
other anti-acid metals: High tensile strength. Good duc
tility. Less w'eight. Favorable hardness to resist squash
ing, wear, impact, fatigue.
A m p co -T ro d e  coated  aluminum bronze electrodes 
give a weld w ith the same excellent physical properties 
that Ampco M etal provides in the component parts.

Ask our engineers and production specialists to help 
you adapt fabricated assemblies to your requirements. 
Send us your prints for suggestions. W rite for bulletins.

Ampco Metal, Inc.
Department C M -&  M ilw aukee  4, W isconsin

F ie ld  O ffices in P rin c ip a l Citiee

M etal
Th« M«tal without on Equal

This b o o s te r  b o d y  is a  ty p i
cal co rro sio n -resis tan t a p p li 
ca tio n  o f  Am pco M etal using 
ro lled  sh e e t G ra d e  15 , cen
tr ifu g a l c o s t i n g s  G ra d e  16 , 
a n d  ex tru d e d  rod G ra d e  15. 
W e ld e d  w ith  A m pco-T rode 10.

Longer life ... low
er cost on units for 
processing corro
sive substances:

.In  the routing of liquids, 

sem i-flu id s, a n d  liquids 

containing solids in sus

pension, such at

•  A cids

• Petroleum sludge

• A lka line  solution«

• Sea water

•  M in e  water«

• Food product liquors

• Hot brine

. . . Under varied con

ditions of

• Corrosion

•  Velocity

• Temperaturo

• Pressure

•  Consistency

Complete assemblies fabricated from

A m p c o  M e t a l
... and welded with

A m p c o - T r o d e
Coated Aluminum Bronze Electrodes
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Western Manufacturing Company of Detroit 

uses Morse Flexible couplings at all shaft- 

connecting points in their Model 9000-E 

transmission and secondary speed reducer.

Morse Flexible couplings— in either roller 

chain or silent chain design— are available * 

in a wide variety of stock sixes. Data on 

larger sizes on request.

M O R S E  C H A IN  C O M P A N Y  —  Ithaca, N.Y. —  Detroit 8, Michigan



INTERNATIONAL CHEM ISTRY 
CONGRESS IN PARIS

R e p o r t i n g  from Paris, the McGraw- 
Hill W orld News says that for the first 
time since before the war, an interna
tional Congress of Industrial Chemistry 
will meet in Paris from September 22 to 
28. This will be the twentieth such meet
ing sponsored by the French Societe de 
Chimie Industrielle, and will bring to-

rJ'H E  range and versatility o f  
Standard Conveyor equip

m ent is the result o f  nearly 40  
years o f  close contact w ith  con
veying problem s — large and 
small installations.
If you need just a light, portable 
section o f  conveyor to speed  
handling in warehouse or on  
shipping platform  — com plete, 
continuous flow  system linking  
m an u factu rin g  or p a ck a g in g  
operations — or a portable unit 

* to speed handling in storage 
and shipping areas — Standard

their plans, many of them seem to count 
on a prolonged continuation of present 
shortages. One crucible manufacturer con
templates the production of insulating re
fractories, demand for which is expected 
to profit from the need for fuel economy 
and will develop other “ carbon specialties.''

British Glues and Chemicals Ltd. is 
paying attention to “materials previously 
regarded as unsuitable for gelatine and 
glue manufacture” and Distillers Co. pre
pares for “alternative raw materials to take 
the place of industrial alcohol.” Bakelitc 
Ltd. is installing new equipm ent for mak
ing vinyl plastics and urea molding mate
rials, not previously made by the company, 
and Dufay-Chromex Ltd. has developed a 
new low-density product consisting of a 
multitude of rcsinatcd paper cells bonded 
between two thin skins of practically anv 

combines very low weight 
with extreme strength and is recommended 
for a good many construction materials. In 
all these instances the wish to evolve alter
natives for materials in short supply is the 
mainspring of new activities.

f o r k ig x  Tit a nr:

In view of existing shortages in the home 
market it remains to be seen whether the 
government will demand from chemical 
manufacturers in future the same concen
tration on exports as in the past. The 
holiday period naturally caused a slight de
cline in production and shipments, bu t 
with fuel and raw material shortages in the 
face of an expanding home demand for es
sential purposes the export drive will; at 
least in some sectors of the .chemical in
dustries, have to take sccond-qtkice behind 
vital domestic needs. Chemical trade be
tween the United States and Great Britain 
shows a substantial balance in favor of the 
former. Chemical manufactures from 
U.S.A. figures in the British trade returns 
for the first half, of 1946 with £2,247,762 
as compared with £4,927.155 in January- 
Junc 1945 when war supplies greatly 
swelled the total and £2.834.560 in the 
whole of 1938. It thus seems certain that, 
even if U.S.-British trade declines further, 
the United States will remain Britain’s 
leading supplier of chemicals. British 
chemical imports from all sources in Janu- 
ary-Junc 1946 totalled £8.725.230 against 
£11,454,897 in the first half of 1945 and 
£13,612,694 in the whole of 1938.

In the British export trade in chemical 
products the United States are much less 
prominent. In Jairuary-Juhe 1946, £606,- 
890 worth of chemicals were shipped to 
U.S.A. against £1,536.987 in the first 
half of 1945, and £941,224 in the whole of 
1938, while all British chemical exports 
amounted' to £31,695,027 as compared 
with £16,443,792 in the first half of 1945 
and £22,279,790 in the whole of 1938.

Conveyor Company can supply  
you w ith any one or all three.
W rite  for "C onveyors by S tandard” 
B ulletin  N o . CM-96 — a valuable 
conveyor reference b o o k  th a t w ill be 
useful to  you.

S T A N D A R D  C O N V E Y O R  C O .
General Offices: North St. Paul 9, Minn. 

Saler and  Service In Principal Ciiiei
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M a k e s  Scaife Cylinders 

Uniform ly D ep endab le
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Sca ife  " P r o d u c t i o n  D e v e lo p m e n t” is a  
n e v e r - e n d in g  s e a rc h  fo r  w ay s  o f  im p ro v 

i n g  m a n u f a c t u r i n g  t e c h n i q u e .  N e w  
e q u i p m e n t ,  n e w  p r o c e s s e s  a n d  n e w  

m e th o d s  a re  c o n s ta n tly  b e in g  in v e s ti
g a t e d — a n d  t h o s e  a d v a n t a g e o u s  a r e  

a d o p te d .  S h o w n  a b o v e  is  p a r t  o f  a  b a t 
te ry  o f  p re s s e s  r e c e n t ly  in s ta l le d  fo r  th e  

p r o d u c t io n  o f  S ca ife  C y lin d e r  B ase  R in g s .
O th e r  p r o d u c t  d e v e lo p m e n t  p r o je c ts  r e 

c e n tly  a d o p te d  r a n g e  f r o m  s e le c t io n  o f  
m a te r ia ls  to  f in a l in s p e c t io n — a n d  a ll 

m a k e  S ca ife  p ro d u c ts  a  b e t t e r  b u y  fo r  you!

S c a i f e  C o m p a n y
F O U N D E D  1 8 0 2

O A K M O N T (A lle g h e n y  C o u n t y ) , P EN N S Y LV A N IA  

REPRESEN TATIVES IN  P R IN C IP A L CITIES



TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT E X C H A N G E R S  and S P E C I A L  EQUI P MENT

O F
S TEEL — S T A I N L E S S  STEEL — NI CKEL — MONEL 
I N C O N E L  — C O P P E R  — EVE RDUR — HERC ULOY 
H A S T E L L O Y  — AL UMI NUM and CLAD STEELS

L E A D E R  I R O N  W O R K S ,  I N C
D E C A T U R .  I L L I N O I S

6  o u t o f  10
m anufacturers of 

o rig in a l equipm ent 
specify  U .S.G.

M EXICO IS  D EV ELO PIN G  
DRY ICE INDUSTRY
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gether delegates from 38 countries, in- 
L eluding the United States, France, Great 

Britain, USSR, Italy, Switzerland, Hol
land, Belgium and Luxemburg.

Under the direction of Robert Bien- 
aime, president of the Socicte de Chimie 
Industrielle and honorary president of the 
Association of French perfumers, the Con
gress will be divided into twenty sections 
covering all phases of industrial chemistry. 
N o t only new technological developments 
bu t also factory management problems, 
laboratory techniques, scientific and in
dustrial organization, and marketing prob
lems (both national and international) 
will be discussed. By early August over 
200 papers had been received by Jacques 
Baudry, the Congress’ Secretary General.

Following four days of meetings and 
conferences, the Congress delegates will be 
escorted on sightseeing tours and also on 
visits to factories and research institutes 
in France. Among the visits scheduled is 
an exploration of the Pommerv champagne 
company’s wine caves at Reims.

T he  Societe de Chimie Industrielle, an 
organization founded in 1917 with the 
primary purpose of spreading chemical 
knowledge and bringing together chemists 
from scientific laboratories and from the 
industries for their mutual benefit, had 
sponsored an International Chemical Con
gress ever since 1921 until the outbreak 
of war in 1939. T he 1939 reunion, sched
uled for W arsaw at the end of Septem
ber, was regretfully cancelled. Neverthe
less the Society— which managed to hold 
itself together throughout the war— pub
lished clandestinely, while under the Ger
man occupation, some of the papers pre
pared for that W arsaw Congress.

Papers from the present Congress will 
be available with considerably less diffi
cult)’. Inquiries for them  should be ad
dressed to  the Secretariat of the Con
gress, Maison de la Chimie, 28 rue St. 
Dominique, Paris V II.

A l t h o u g h  Mexico has what is ad
mittedly the richest and largest deposit 
of carbon dioxide gas so far known, its 
dry ice industry is in its infancy. Drilling 
in search for oil made in 1921 in the 
northern part of the state of Veracruz 
brought the discover)' of an extremely rich 
COo doposit. Up to now, however, only 
one well is exploited, by an American- 
owned company, the Compania Mexicana 
de Ilielo Scco, S. A ., which is the only 
producer of dry ice in the country. The 
Ilielo Seco company took the deposit 
over in 1929, after the Texas Co. had 
abandoned it in 1928— after unsuccessful 
attempts to get a 100 percent pure 
product.

T he Carbono well (the location was 
named the name of the gas) has a daily 
capacity of seven million cu. ft. of gas, 
flowing at a pressure of 70 kg. per sq. 
cm., which compares favorably with the 
output of the much smaller American 
wells, such as those of the Imperial 
Valley, whose production varies between 
50,000 and 200,000 cu. ft. per well.

Present capacity of the plant is 1,000 
tons of dry ice monthly— a figure which

UNITED STATES GAUGE
D I V I S I O N  O F  A M E R I C A N  M A C H I N E  A N D  ME TA L S ,  I NC .

S E L L E R S V IL L E ,  P E N N S Y L V A N IA  ( I)

P R E S S U R E ,  T E M P E R A T U R E ,  F L O W ,  E L E C T R I C A L  

D L E V E L  M E A S U R I N G  I N S T R U M E N T S



( R z c o n d b  for troub le- 
free performances are constantly maintained by 
WILFLEY A cid Pumps in m odern  chem ica l 
plants all over the world. Exclusive features of 
design and construction, plus individual engi
neering on each application, make WILFLEY the 
ideal pump for low-cost handling of acids, corro
sives, hot liquids, mild abrasives. Works on both 
interm ittent and continuous operations. 10- to 
2,000-G.P.M. capacities, 15- to 150-ft. heads and 
higher. It's the pump to buy when you want low 
costs . .  .W rite or w ire for com plete  details.

R .R.UIILFIEV & SORS, i n c .

D EN V ER , C O L O R A D O ,  U .S .A .

N e w  Y o r k  O H i c e :  1775 B r o o d w a y ,  N e w  Y o r k  C it y
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REILLY TAR & CHEMICAL CORPORATION
Merchants Bank Bldg., Indianapolis 4 , Ind.

500  Fifth A v e .,  N e w  Y o rk  18 • 2 5 1 3  S. D a m e n  A v e .,  C h ic a g o  8

can be increased to 5,000 tons as soon 
as equipment still unavailable can be in
stalled. Present production now reaches 
some 12 tons a day of 100 percent pure 
dry ice. T he company claims that its dry 
ice is purer than that produced in the 
United States, and is currently export
ing part of its production to Corpus 
Christi, Tex.

According to the statistics made by 
the Tax D epartm ent of the Federal Fi
nance Ministry, production of dry' ice 
of the plant was 5.332 kg. in 1944, 
1.163.996 kg. in 1945, and for the first 
four months of 1946, 517.389 kg. O ut
put is gradually increasing bu t still is far 
from full capacity, due mainly to lack 
of sufficient demand for this new product 
and to transportation difficulties.

So far, the manufacturing company de
livers over 50 percent of its output to 
another company, the Liquid Carbonic de 
Mexico S. A., which converts it into 
liquid in the plants it owns in Tampico, 
Mexico City and Monterrey. Tire liquid, 
bottled in steel containers, is sold to 
soft drink manufacturers. However, Hielo 
Scco plans to develop use of dry ice as 
a refrigerating product. T o overcome the 
fundamental objection to shifting to the 
new product, the high cost of the spe
cially equipped railway cars and trucks, 
it is preparing a financing scheme which 
will make these vehicles more accessible 
to prospective users of its product.

Even now dry ice is used as a refrig
erating product by a growing number 
of industries. T he Stille Laboratories use 
it in Mexico City for the manufacture 
of penicillin, a maker of ice cream bricks 
in Monterrey has adopted it, and a grow
ing number of meat and fish packers on 
the- Gulf Coast arc turning to it for ship
ping of their perishable products to the 
interior of Mexico.

Manufacture of dry ice in solid state 
enjoys the tax franchise for ten years 
granted to new and necessary industries 
by the Mexican Government. However, 
when it is liquefied, it has to pay 60 
centavos (13 cents) per kg.— in this case 
paid by Liquid Carbonic Co. Manufac
turer’s price to distributor or large con- 
sumers-direct distribution to the latter 
will start next spring— is 200 pesos (about 
$40) per ton at Tampico, or 250 pesos 
delivered at Mexico City or Monterrey.

Interior view of Mexican plant in the 
Stale of Veracruz which is now p ro 
ducing 12 tons a day of 100 percent 
pure dry ice from a rich C 0 2 deposit

The Reilly Isoquinolines 
are but two of the more than 
twenty-five coal tar bases that 
have been made available in re
fined form through Reilly re
search. While these bases have 
only recently become commer
cial products, they have already 
achieved an important place 
in the field of useful organic 
chemicals.

Reilly' Coal Tar Bases are 
used in the m anufacture of 
vitamins, synthetic rubber, 
medicináis, waterproofed cloth, 
insecticides, wetting agents, fun
gicides, inhibitors for steel pick
ling, rubber accelerators, poly
merization modifiers, germicides 
—and a host of other products.

This 56 page booklet and supple- 
ment, describing the complete line 
of Reilly Coal Tar Chemicals, Oils, 
Acids, Bases and Intermediates, 
will be sent on request.

I S0QUIN0LINE

P hysica l C o n s tan ts  o f the  Pure 
C om pound  

M olecu lar W eight . . .  129 .06  

F reezing  Poin t . . . . . .  2 5 .6  X
Boiling P o in t .  2 4 3 .2 X

3- Me t h y l i s o q u i n o I i n e

P hy sica l C o n stan ts  o f th e  Pure 
C om pound

M olecu lar W eight . . . 1 4 3 .0 8

F reezing  P o i n t  6 4 .6  X
Boiling P o in t . . . . . . . . 2 5 2 . 2 cC
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Hooker Research Presents 
Three New Chemicals with a Cseiul Future

Among the  m an y  new chemicals H ooker R esearch has 
developed during th e  p a s t year, th e  th ree  listed here have 
proved  of such in te rest to  research chem ists and  in  such 
different areas th a t  we feel w arran ted  in  bringing them  
to  your a tten tio n  again. Should a  scanning of the con
densed description cause a  desire fo r m ore detailed in
form ation on any of them , we shall be glad to  send you 
T echnical D a ta  Sheets giving m ore com prehensive physi
cal and  chem ical characteristics. T he  coupon below m akes 
i t  e a s ie r  fo r  y o u  to  re q u e s t  a d d i t io n a l  in fo rm a t io n .

B E N Z A M I D E

Molecular W e ig h t.............................................121.:»
Melting point .................................................... 125 C
Boiling point ......................................................290 C
F la sh p o in t ..........................................................lfit°C
Fire p o in t ............................................................ 185 C

B enzam ide (Amide of Benzoic Acid) is a  w hite, free-flow
ing m onoclinic crystalline m aterial. I t  is soluble in  alco
hol, acetone, h o t w ater, an d  ho t benzene; slightly soluble 
in cold w a te r and  o th er solvents.

I t s  physical an d  chem ical properties suggest its pos
sible application  in  th e  field of organic synthesis, inc lud
ing dyestuffs, pharm aceuticals an d  p lastics. I t  is com pa
tib le  w ith  a  lim ited  num ber of resins including cellulose 
ace ta te  and  nitrocellulose w ith w hich i t  form s a firm 
tran sp a ren t film.

BENZOTRIFLUORIDE

0 + '
Molecular W eig h t...............................................11(). 1
Freezing r a n g e .............................. -28.5° to -29.5° C
Boiling range(ASTM ,98% ). .2.5° including 101 C
Refractive index, n 2 0 /D .....................1.4145+.0005
Specificgravity, 15.5°/15.5°C » . .......... 1.197+.001
Flash p o in t............................................................... 12 C

HOOKER 
ELECTROCHEMICAL 

COMP ASY
5 FO R TY  SEVENTH ST., NIAGARA FALLS, N .Y . 
N ew  Y ork , N .Y . W ilm in g to n , C alif. T acom a, W ash.

B enzotrifluoride is a  w ater w hite liquid w ith  an  arom a
tic  odor. I t  is com pletely m iscible w ith  m ost organic sol
vents. T herm al s tab ility  is excellent and  u nder n itra tio n  
or chlorination th e  C F 3 group is strong ly  m e ta  d irecting.

A stu d y  of possible applications indicates th a t  B enzo
trifluoride m ay  be of value in  several in dustria l fields; 
dyestuffs, dielectrics, medicináis, insecticides, o r o ther o r
ganic chem ical synthesis.

LIQUID LAURYL PYRIDINIUM CHLORIDE 
c i

0
/
I Cn.tHje.i

Molecular W eight (ave. active ingredient) . .292 .3
Specific Gravity, 15 .5°/15.5°C ........................ 1.00
Freezing p o in t ...................................................... -1°C
Bdiling p o in t...........................................................100°C
p H .........................................................................................  7 .0

L iquid L. P . C. is a  30%  w ate r so lu tion  of L atiry l P y ri- 
din ium  Chloride. I t  is a  purified, non-stain ing , odorless, 
practically  colorless p roduct. I t  is m iscib le in an y  p ro 
portion  w ith  w ater and  w ater m iscible so lven ts  as lower 
alcohols, acetone, a n d g ly c o ls .l t  is a  c a tio n ic  surface-ac
tiv e  q u a te rnary  am m onium  derivative  possessing strong 
bactericidal and  b ac te rio s ta tic  properties.

I ts  germ icidal, detergent, and  penetra ting  characteristics 
suggest m any  possible applications in  th e  field of d e te r
gen t an tiseptics, in th e  p rep a ra tio n  of fungicides an d  dis
infectants, an d  in  tex tile  finishing com pounds. I t  also has 
possibilities in th e  p repara tion  of cosm etic co tton , sterile  
bandages and  o th e r bactericidal o r germ icidal specialties.

h o o K E R3844

CHEMICALS
Please send me more information on 

[3  Benzamide 
0  Benzotrifluoride 
Q  Liquid Lauryl Pyridinium Chloride

N am e  .  ................ -................................ — -..... -  h*f/e

C au stic  Soda
P arad ich lo rh en zen e

M u r ia tic  Acid 
C h lo rine

S o d iu m  Sulfide 
S o d iu m  Sulfhydrate-

Com pany

Street .......

City ...........
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Typical industries in which Transite Industrial Vent Pipe is used
A irc ra ft D a iry  G a s Petro leum Sh ip b u ild in g
A utom ob ile D rug G la ss Po ta sh Sh o e
B ak in g Electrical L a b o ra to ry Pulp &  P a p e r Sm e ltin g
B leach ing Exp lo sive  Laun dry Q u a rry in g S o a p
Boiler W o rk s  Farm  M ac h in e ry  Leather R a ilro ad S o ft  D rin k
B rew ing Food M e a t  P a ck in g  R a y o n S u g a r  R e fin in g
C an n in g Foundry  M e ta l R e fr ige ra t io n Textile
Ceram ic Furnace M in in g Ru bber Tool
Chem ical Furniture Pa in t S e w a g e  W o rk s W a te r  W o rk s

GERMAN CHEMICAL OUTPUT 
R ISES IN  U. S. ZONE

O v e r -a l l  production of chemicals in 
the U. S. Zone in Germany stepped 
ahead again in May, with the industry 
operating at 28 percent of estimated cur
rent capacity, according to a report by 
U. S. occupation officials. Fertilizer out
put was up all along the line— in cyanamid, 
phosphates and potash. After reaching 
a postwar high in April, production of 
soda ash fell back 6 percent in May to 
4,500 metric tons. Calcium carbide was 
practically unchanged, bu t in two other 
basic inorganic chemicals— caustic soda 
and sulphuric acid— there were monthly 
gains. In addition to soda ash, crude coal- 
tar was one of the few im portant chemi
cals to record a decline in May— 8 per
cent below April.

PA PER  MILL REING BUILT 
IN RUSSIAN UKRAINE

A l a r g e  paper mill to employ 10,000 
workers is under construction in Zhida- 
chev, Drogobych Region of the Ukraine. 
Covering an area of over 100 acres, the 
mill will have 14 paper and cardboard 
machines and an auxiliary factory to process 
the timber. A heat and power plant work
ing on natural gas fed from the Dashava 
gas deposits will supply the mill’s power 
needs. T he river Strij will be dammed 
to provide water for the power plant 
and the mill. Projected daily output is 
set at 190 tons of newsprint, 170 tons 
of writing paper and 160 tons of card
board. In addition, the mill will be able 
to produce large quantities of ledgers and 
other stationery items.

NEW SU PER PH O SPH A TE MILL 
IN O PERA TION  A T RIGA

A l a r g e , modem superphosphate mill 
that is annually to supply the farm fields 
of the Baltic republics with 180,000 tons 
of fertilizer has just been put into op
eration in Riga, the Latvian capital. The 
first enterprise to be launched in that 
republic under the new Russian five-year 
plan, it is completely mechanized and 
turns out much more fertilizer with a 
smaller number of workers than mills of 
this type did before the war.

NEW M ETHOD CHANGES COLOR 
O F STAINLESS STEEL

A m e t h o d  of changing the color of 
stainless steel by adding several elements 
to the alloy has been evolved at the 
Stalin Steel Institute in Moscow. Aca
demician N . T . Gudtsov, under whost- 
supervision this work is being conducted, 
told the Russian press that the steel thus 
treated acquired a golden hue. It melts 
well and is suitable as a decorative mate
rial for architectural and sculptural pur
poses. The use of this colored steel will 
be of considerable economic value since 
it will require no protective coating. The 
new steel is now being tested for resistance 
to corrosion.

F O R  m an y  years , ducts , vents an d  
s ta ck s  o f  T ra n s i te  In d u s tr ia l  V en t 

P ip e  have h e lp e d  so lve  c o r ro s io n  
p ro b le m s  in  m o re  th a n  45  types o f  
in d u s trie s .

T h is  s tro n g , d u ra b le  p ip e  su ccess
fully re s is ts  m any  o f  th e  c o rro s iv e  
fum es, v ap o rs , d u sts  a n d  g ases e n 
c o u n te re d  in  in d u s tr ia l o p e ra t io n s  . .  . 
p ro v id in g  effective an d  eco n o m ic a l 
v en tin g  serv ice .

T ra n s ite  In d u s tr ia l  V e n t P ip e  is

r u s t p r o o f . . .  h ig h ly  w e a th e r- re s is ta n t 
. . . n eed s  n o  p a in t. M ad e  o f  a sb e s to s  
an d  cem en t, it  is l ig h t  in  w e ig h t . . . 
easy a n d  e c o n o m ic a l to  in s ta ll. A vail
ab le  in  sizes u p  to  36" in  d iam e te r , 
w ith  a c o m p le te  lin e  o f  T ra n s i te  fit
tin g s  to  a ssu re  c o r ro s io n - re s is ta n c e  
th ro u g h o u t th e  system .

F o r d e ta ils , w rite  fo r D ata  
S h e e t  D S - 3 3 6 .  A d d r e s s  
Jo h n s -M a n v ille , B ox  2 9 0 ,
N e w  Y o rk  16, N . Y .

Johns-Manville
TRANSITE PI PE
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T e m p e r° ture

pressure 

Level

Stan dard ized  B a ile y  Electronic Instrum ent  

for in d ica tin g, record ing a n d  contro lling  

the facto rs listed  a b ove .

1.Sustained accuracy and stability insured by careful 
design and the use of the null balance principle.

2. Trouble free service insured by sturdy Electronic 
Detector which replaces moving parts and delicate 
instrument suspensions.

3.Comparison of related factors made easy by contin
uous records of as many as four factors on a single chart.

4.Maintenance simplified by easy access to all parts 
and by exchangeable unit assemblies.

5. Attractive control panels assured by identical 
styling of all recording instruments.

6 .  Panel space saved by installing two controllers 
in one instrument.

7 .Choice of three controls— air, on-off electric, modu
lated electronic.

SJEasy installation— no careful leveling or protection 
against vibration.

Ask for Bulletin 231

BAILEY METER COMPANY
E R O A D  .  • •  C L E V E L A N D  1 0 ,  O H I O

G o td n & li lo b  P n a c e A U to f

1 0 5 4  I V A N H O E  R O A D

— -  _ . , r F  FLOW
t e m p e rA  l e v e l
p r e s s u r e  d e n s it y

F E A T U R E S
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ir o n s »

TANKS AND P RE S S URE  V E S S E L S
¿ * t < u td  S t j & i

We design, fabricate and erect all 
types of storage tanks for liquids 
and gases; welded steel pressure 
vessels, elevated water-tanks, creo- 
soting cylinders, pulp digesters, 
chemical vats, kiers, etc.

Cole accuracy and precision in 
steel, plate construction have main
tained a clientele of satisfied cus
tomers for over 80 years.

E stim ating  figures 
or firm  quo ta tions 
su p p lie d  w ithou t 
ob liga tion . Subm it 
spec ifica tions, or 
d e sc rib e  y ou r r e 
qu irem en ts  in d e 
ta il.

MFG.CO.
lewnanGa.

E S T A B L IS H E D  I

f ? 5 4

ifiiiR mil

m i:il
t a i

¡¡li

GERMAN CHEMICAL I NDUSTRI ES
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* •  One piece construc
tion heating sections ( pat
ented) of high test cast 
iron and w ill withstand 
steam pressures up to 250 
lbs.

Mopiesrof. original-reports from which the abstracts presented here were taken may 
be obtained from the Department of Commerce, Office of the Publication Board, 
W ashington, D , C. Make check or money order payable to the Treasurer of the 
United States. Order by P B  number, title and author. (Title, author and P B  report 
number as well as date, number of pages, price for microfflm copies and  price for 
photostat copies accompany each abstract published below.) D o  not send orders 
for these reports to Chemical Engineering.

* •  N o  soldered, brazed, 
welded or expanded con
nections to become loose 
or develop leaks.

■jç N o electrolysis to cause corrosion, 
breakdowns, leaks, or heating failures.

That’s why GRID Unit Heaters 
withstand the corrosive fumes in 
chemical plants without maintenance. 
In many plants where the corrosive 
fumes of HC1 and Cl2 are prevalent 
GRID Heaters have been operating 
for 8 or 10 years without mainte
nance. Complete information upon 
request.

Vinyl Chloride, Polyvinyl Chloride, Chlori
nated Polyvinyl Chloride, and Bristles, Cane 
and Fibers. I. G. Farbenindustrie, Leipzig Are a 
— This report describes the following: T he 
plant apparatus, raw material, process, and uses 
of monomeric vinyl chloride at Schkopau; tile 
continuous polymerization of vinyl chloride 
at Schkopau; the batch polymerization of vinyl 
chloride at Bittcrfcld; chlorinated polyvinyl 
chloride at Bitterfeld; polyvinyl chloride syn
thetic bristles and cane at W olfcn; and chlori
nated polyvinyl chloride filament and staple 
fiber at W olfcn. Flowsheets and photographs 
for the above processes arc shown. (W . L. 
W ood; PB 19269; Jan. 1946; 37 p.: M . 50th 
P. S3.)

Flowsheet for Chlorine Plant— This docu
m ent consists of a flowsheet and descriptive list 
of apparatus indicated thereon of I. G. Far- 
bcn’s chlorine plant at Leverkusen. (I. G. 
Farbenindustrie; PB 24929; Mar. 1946; 5 p.; 
M. 50(f; p. $1.)

Drawings of: Sodium  Hypochlorite Flow
sheet; Plant of Building 214; 7 M eter Mercury 
Cell; 9 KA Switch—-These drawings are of the 
I. G. Farben 7-m. horizontal mercury cell 
chlorine plant at Hochst. Included are a dia
grammatic flow chart of equipm ent of the entire 
process, a building plan, detail drawings of in
dividual pieces of equipm ent such as a nine-

kiloampcrc switch for the electrolysis current, 
an alarm cutout, a mercury pump (rated 
capacity not given), layout of cell and de
composer. Lists of material, translated into 
English accompany some of the detail draw
ings. M ost of the special electrical equipm ent 
is listed as products of V oight and Hacffner 
A. G., Frankfurt. For chlorine storage at this 
plant, two 60-ton and six 13-ton tanks were 
placed in a bombproof shelter which was sup
plied with compressed air by single stage com
pressors from another portion of the operation. 
T he flowsheet is labeled "C hlom atron.” This 
sodium hypochlorite is the final product of the 
plant. T h e  drawings were all prepared by the 
U. S. Industrial Chlorine Commission. (I. G. 
Farbenindustrie; PB 19685; June 1943; 3 p.; 
M . 504; P. 51.)

Operating Data and Costs of I. G. Farben- 
industrie A. G. Chlorine Plants— This docu
m ent comprises the cost accounting sheets of 
I. G. Farben’s chlorine and chlorine byproducts 
manufacture at all their plants. T he dates cov
ered vary from 1939 to 1944. (1. G. Farben
industrie PB 24930; 1939-1944; 90 p.; M. $1; 
P. 56.)

High Explosives: M anufacture of Nitro- 
guanidine. N in th  Partial Report— T his is a 
translation of a written description of the proc
ess for the m anufacture of nitroguanidine as
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These views, in Eastern edible oils plant, show “Before” and “After” ATLAS Construction

FLOORS that carry No Maintenance Cost!
THERE’S AN ATLAS CEMENT TO MEET EVERY CORROSIVE CONDITION

ATLAS has solved corrosion problems in every field of 
chemical industry. ATLAS Cements are available to meet 
any condition and corrosive, from the concentrated acid 
to the concentrated alkaline. These cements are inert to

organic fats, oils, greases, solvents . . . and they withstand 
widely varying temperatures. Put your problem up to our 
Engineering Department and let us design for you a trouble- 
free floor to meet the conditions existing in your plant.

C ontact an  A tlas representative  at the nearest listed a d d re s s  . . . a n d  write our 
M ertztow n  O ffice  fo r  Technical Bulletin N o . TV — 1 1-C

In a co rn  syrup  refin ery , th e  
d e s tru c tiv e  e ffec ts  o f su g a r  
sy rup , o rg a n ic  a c id s , so l
v en ts a n d  o ils , a re  nullified  
by  th is  ATLAS flo o r. N o te  
c o n c re te  u n d e r p ie rs  is 
c o v e re d  w ith A tlas  2ER O K — 
a c id  a n d  a lk a li  p ro o f  c o a tin g .

In th is  dye  m an u fa c tu r in g  
p la n t ,  m u r ia t i c a n d  su lp h u ric  
a c id s , a lk a lis  a n d  o th e r  c o r 
ro siv es  m ust b e  reck o n ed  
w ith . The f lo o r u n d e r  th e  
f ilte r  p resses  is o f ATLAS 
a c id -p ro o f  b rick , jo in e d  w ith 
T e g u l-V IT R O  B O N  D a c id -  
p ro o f  c e m e n t.

P e tro leu m  refin in g , to o , has 
a c id ,  a lk a li, so lv en t an d  

o il res is tin g  h e a d a c h e s . This 
ATLAS flo o r so lv es  th ese  
p ro b le m s  —  a t  no  m a in te 
n an ce  c o s t —  fo r a  W e ste rn  
Refinery.

ACID-PROOF CEMENTS • PLASTIC LININGS • JOINTING 
MATERIALS • PROTECTIVE COATINGS • ZEROK— Acid 
and Alkali-proof coating for concrete, steel and other 

structural materials (see picture No. 3).

PRODUCTS COMPANY OF PENNA.
M ERTZTOW N PEN N SY LV A N IA

•ATLANTA 3 , G o ., 452  S p rin g  S I., N . W.
•CH ICA G O  I ,  III., 333 N o. M ich igan  Ave. PITTSBURGH 10, P a ., .<454 O ld  B o llo n  Rd.
•DETROIT 3 , M ich., 2970 W . G ra n d  Blvd. SPRINGFIELD, P a ., 355  F a lrv lew  Rd,

NEW  YORK 14, N. Y., 280  M a d l.o n  A v .,  ST. LOUIS 8, M o., 4485 O liv e  St.

THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texos
•DALLAS 5 , T ex ., 3921 P u rd u e  SI. “ KANSAS CITY 2 , K an., 1913 T au ro m ee  A ve.
•DENVER 2 , C o lo ., 1921 Blake St. *LOS ANGELES 12, C a t., 172 S. C en tra l A ve.
•HONOLULU 2, H a w a ii, U .S.A ., L ew eri & SAN FRANCISCO 3, C a lif .,  244 N in th  St.

C o o k e , Ltd., P. O . Box 293 0  “SEATTLE 4 , W a ih .,  E. N . H a ltg ren  Co. 
“Stock c a rr ie d  a t  th ese  p o in ts  1252 First A v en u e , S.

IN CANADA: A tlas  P roducts a re  m a n u fa c tu re d  by 
H. I .  BLACHFORD, l im ite d , 977  A q ueduct S tree t, M o n trea l. P. Q .
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carried out by Dynamit A. G. Tire statem ent 
was prepared by Dr. W althcx Schnurr, a direc
tor of Dynamit A. G ., Christianstadt. (W alther 
Schnurr; PB 16665; May 1945; 2 p.; M . 50 i;
P. SI.)

Separation of" Hydrocarbons by Selective 
Adsorption— This is a brief report of an ex
pensive study made by the author of the separa
tion of hydrocarbons by adsorption. T he 
m ethod, he  says, can be applied technically for 
testing and evaluating gasolines, diesel oils, 
crude oils, and fractions. In  German. (G unter 
Spongier; PB 19391; Jan. 1945; 1 p.; M . 505;
P. $1.)

Oval W heel M eters— Oval wheel meters are 
used in all instances where absolutely correct 
and quick metering of volumes is required. T he 
function and design of this oval wheel gear 
meter is fully described in this sales catalog. 
T he meters are used in large chemical plants 
for measuring aggressive viscous, and poison
ous light and heavy substances; in storage, 
transport and sale plants for measuring all sorts 
of power fuels and lubricating oils; in stationary 
internal combustion engines and marine en
gines for continuously controlling fuel con
sumption; and in aeroplanes, m otor cars and 
railway m otor cars for ascertaining fuel con
sumption and contents of fuel tanks. T he 
meters operate in working temperatures rang
ing from —50 up to 200 dcg. C ., for pressures 
up to 100 atm. and rates of flow from 2 to 600,- 
000 1. per hr. T he catalog contains numerous 
diagrams, photographs, and charts, and descrip
tions of dials and recording and indicating in
struments. (Bopp & R euthet; PB 4799; n.d.; 
42 p.; M. 505; P. 53.)

Production of Acryionitrilc at Leverkusen 
Plant of I. G. Farbcnindustrie— -This report 
supplements previous information on the pro
duction of acryionitrilc from acetylene and hy
drocyanic acid. Photographs and brief explana
tions arc given of the hydrocyanic acid gener
ator and the upper part of the reactor. A flow
sheet of the reaction system is shown and a 
diagram and a brief explanation given of the 
recovery of the acrylonitrile. T he composition 
of the cuprous chloride catalyst is noted. (A. 
Cambron; PB 19678; Jan. 1946; 10 p.; M . 505; 
P. 51.)

New Technical Applications of Acetylene—  
This report is based on a translation of a paper 
outlining the work of Dr. J. W alter Reppe of 
I. G . Farbcnindustrie. Processes, reactions, ex
amples, equations and uses are discussed under 
the headings of vinylation, ctliynlation, car
bonylation and cyclic polymerization. (D. C. 
Evans, PB 18953; 1935-1939; 177 p.; M . $2; 
P. $12.)

Pu lp ing  of Beech  wood W ith  N itric Acid at 
W olfen near Leipzig— T he process for the 
manufacture of wood pulp with nitric acid may
be outlined briefly as cooking with dilute nitric 
acid, neutralization and cooking in the digester 
with soda lye, followed by removal from the 
digester, chlorination, refining w ith strong soda 
lye, and bleaching. N itric acid used for cook
ing' is waste acid from dycstuffs manufactured 
in the Farben factory, conveyed to the pulping 
plant in tank cars. Liquid chlorine and sul
phur dioxide are also received in tank cars from 
the Farben factory. A t the end of the process 
the pulp is brought up from 1 to 4 percent on 
a suction filter. T h e  greater part of the pulp 
immediately after passing the last filter is 
brought up to 50 percent concentration by a 
high pressure press. I t  is then  cut up into 
flocks, and conveyed away. T h e  remainder, 
about 10 tons a day, is passed over a paper ma
chine where it  is made into creped paper w ith 
a dry- weight of 35-40 gm. per sq.in. T he ma
chine runs a t a speed of 70 m. a min., and 
the moisture content of the  sheet is about 6 
percent. T he dry- crepe is sent away for the

F. J. STOKES MACHINE CO., 5920 Tabor Road, Phila. 20, Pa.

"Higher" Vacuum is the new  key to m any processing  
operations formerly im possible.
A pplications in the fields of chemistry, food process
ing, m edicine, m etallurgy, electronics, etc., call for the 
latest in high vacuum  system s.
Stokes MICROVAC High Vacuum  Pumps are the 
heart of such vacuum  system s. A pioneer product in 
this field, Stokes Pumps m aintain pressures in the 
low  micron range. They com bine high volumetric 
efficiency with low  pow er requirements.
Rugged, compact, simple, these pum ps are built for 
long life at min
im um  m a in t e 
nance cost.
A vailable in five 
sizes —  from 10 
to 235 cu. ft. per 
minute. For ad 
ditional features, 
write for catalog.
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A n y  Method of Branch Pipe Connection  

is M ade Easier with WELDOLET FITTINGS!

Forged Fittings Division

B O N N E Y  F O R G E  & T O O L  W O R K S 344  Green Street, A lle n to w n , Pa.

w e l d O l e t sTRADE MARK REG. U. J. PAT. PAT. IN U. i. A  FOREIGN COUNTRIES

WELDING OUTLET-THREADED OUTLET - SOCKET OUTLET

ft/eUled iinancU Pifie (Dutleti
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•  W hether your branch lines are to be 
butt-welded, socket-welded or threaded, 
W eldOlet Fittings will make the job 
easier. Above are show n the three  
types of outlets available in W eldOlet 
Fittings—each designed and manufac
tured to provide a safe, strong, easy- 
to-use method of making branch pipe 
outlets.
In addition to providing safe, strong,

easy-to-install branch pipe outlets, the 
exclusive funnel-shaped inlet of these Fit
tings increases flow efficiency. This de
sign eliminates excessive turbulence and 
friction which is encountered at right- 
angle pipe intersections.

To get the complete story on these mod
ern fittings, write today for a copy of the 
W eldOlet Fittings Catalog—it will be 
sent you without obligation.

I



W hat You Require:

• m

The W hitlock Solution:

m

Units which perform  fu lly  in 

accordance with your thermal 

requirements.

Vigilant research at Whitlock for 

over 50 years, coupled with the 

experience from thousands of in

stallations, provides exact data 

on which to base accurate ther

mal ratings.

Heat exchangers m echanically 
sound for safe operation at spe

cified pressures and temperatures.

The quality of Whitlock exchang

ers is controlled by W. M. Stan

d a rd s  fo r  m a n u fa c tu re  a n d  
m a te r ia ls  a n d  is d ic ta te d  by  

ASME, AP I-ASM E and your own 

special codes.

Materials properly selected to 

minimize corrosion and provide 
long equipment life.

Whitlock is qualified to recom
mend and fabricate units of steel, 

stainless steels, nickel steels, cop

per and  copper base  alloys, 

aluminum, nickel, monel, etc.

Practical design to assure efficient 

operation with minimum upkeep 

and maintenance.

Whitlock has long pioneered in 

developing trouble-free equip
ment, which is easily maintained 

and designed to fit the job.

O u r case rests with our satis
factory production  for you.

TH E W H IT L O C K  M A N U F A C T U R IN G  C O .
149 BRO ADW A Y, NEW  Y O RK  6, N. Y.

M a in  office and Plant, 94 South St., Elmwood, Hartford  1, Conn. \

New  Y o rk  * Ch icago * Boston • Ph iladelphia  

Detroit * Richmond

Authorized representatives in other principal cities.
In  Canada: D arlin g  Bros., Ltd., M ontreal

bends
COILS
COND ENSERS

S S w * " “ “
h e a t e r s

RECEIVERS 
REBOIIERS

manufacture of cellulose acetate whereas the 
wet flock is used at once for the manufacture 
of cuprammonium rayon and staple fiber. Pulp 
analyses and cost of production are given. Be
cause of difficulty of disposing of waste liquors, 
an evaporation plant was built. After evapora
tion to 40 percent, the liquor is sent away to 
the Farben factory, where it is burn t to a low 
temperature to give a mixture of active carbon 
and sodium carbonate, which is sold for use in 
a metallurgical process. (A. M. Malcolm, PB 
18906; June 1945; 15 p.; M . 50d; P. $1.)

T he Production of Tetrahydrofuran in ter
mediates— T he information contained herein 
was obtained during the interrogation of Dr. 
Dorer of the I. G . Farbenindustrie plant at 
Ludwigshafen, May 28, 1945. Tetrahydrofuran 
is produced as an intermediate for other syn
theses. T h e  principal uses have been as a 
monomer for a polymeric synthetic lubricant 
and for butyrolactone which is a relatively high 
boiling ketone used as a solvent. An inter
mediate in the production is butandiol-1,4 
which has been used in the laboratory prepara
tion of a polymer for a nylon substitute. T he 
formulas for the production of the tetrahydro
furan starting with aqueous formaldehyde, 
acetylene and the catalyst are given. Formulas 
are also given of the nylon-substitute process 
starting with hcxamethylcnc diamine-1,6 and 
phosgene. A ttached to this report is the 42-p. 
report in German of the nylon substitute "Poly
urethane” bv Dr. O. Baver, Leverkuscn-I. G. 
W erk, Sept.' 24, 1941. '(F . H . Roberts, PB 
12635; June 1943; 47 p.; M . 50(f; P. $4.)

I. G. Farbenindustrie A. G ., Leverkusen, 
Germany—T h e  purpose of this survey was to 
investigate uses, manufacturing processes, costs 
and other pertinent facts concerning a group of 
inorganic and organic chemicals. T he chemical 
compounds and chemical processes investigated 
were: (a) Barium compounds, (b) carbon and 
chlorinated carbon compounds, (c) ceramic col
ors and fluxes, (d) activated charcoal, (e) 
chlorine, sodium hydroxide, and hydrogen, (f) 
chromium compounds and processes, (g) 
chromizing of steel surfaces, (h) fluorine and 
fluorine compounds, (i) hydrazine hydrate, (j) 
hydrogen chloride, (k) lithopone, (1) oxygen, 
(m) sodium compounds, (n) sulphur-chlorine 
compounds, (o) titanium  compounds, (p) 
vanadium pcntoxidc, (q) zinc compounds, (r) 
zirconium compounds. T h e  following organic 
chemicals were investigated: Phenol, diphenyls, 
diisocyanates, tannigans and tanning agents, 
amines, chlorinated hydrocarbons, piperidine, 
rubber accelerators, rubber antioxidants and 
resins. Processes, flowsheets and production de
tails are given. (L. C. Turnock and F. R. 
Lowdcrmilk, PB 66S7; Aug 1945; 78 p.; M. 
$1; P. $6.)

The Production of Acctaldehyde, Acetic 
Acid, Acetic Anhydride  and Acetone From 
Acetylene a t the Bunawerke, Schkopati— De
scription is given of plant and processes, in
cluding raw materials, yield and factors of pro
duction. Flowsheets and diagrams are in
cluded. (W . L. W ood, PB 18910; Nov.-Dee. 
1945; 25 p.; M . 50«1; P. $2.)

T he German Fischer-Tropsch Process— This 
typewritten report covers the Fischer-Tropsch 
method for production of synthetic fuels. T he 
synthesis requires two volumes of hydrogen to 
one of carbon monoxide. T h e  Germans used 
the water gas method to produce these gases 
using a catalyst to convert the gases to the 
proper 2:1 ratio. They also used the methane 
oxvgen method which gave the required 2:1 
ratio more directly. German commercial syn
thesis used a cobalt catalyst which produced 
gasoline with a low octane rating. However, 
there was another process using an iron catalyst 
which produced gasoline with a higher octane 
rating. T he end product contained C.t and C, 
hydrocarbons. T he remaining liquid consisted
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and C o n s t r u c t i o n  of Popular
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_ v/ashet-

with conc<

t b i u m p h d C  

ovexUpPing \ 
FRENCH TYR 
outer edge. \

FR E N CH  T Y p I  
but the outer 4
f r e n c h  W E
metals enclosir

in s i d e - o p e n  

edge and aU o

£  b<* G R 5 K E T 5

America's Oldest and Largest Industrial Gasket Manufacturer

Toronto

A C «» '"1”’

Specifications, engineering data and drawings of the 
Goetze line — the only complete line of gaskets — are 
available in Catalog No. 53. If you do not have a copy 
on file, send for one on your company letterhead. Or 
consult the nearest Goetze representative for efficient 
gasket service.

T E C H N IC A L  B U LLETIN S

A sk to  have your nam e add ed  to  the  list o f eng ineers 
receiv ing  "T h e  G ask e t"  —  a series o f techn ical b u l
le tins co n ta in in g  o rig in a l and  usefu l gasket in fo rm a
tio n  from  the G oetze  R esearch  L abora to ry . W rite  
on yo u r com pany le tte rh e a d  g iv in g  your position .

The Only Complete 
Metal Gasket Line

gives you

/ ¡ e / y a f f f a a e s

You get the right gasket for every appli
cation —  not one that's nearly right.

You get the benefit of complete labora
tory and research facilities to assure you 
of 100%  joint efficiency.

You avoid unnecessary gasket troubles 
because Goetze can supply the most effi
cient and durable gasket for your par
ticular conditions of temperature and 
pressure.

You get the services of qualified Goetze 
representatives in 18 cities.

G O E T Z E
45 ALLEN 
Boston 
Cincinnati 
Houston

G A S K E T  &
AVENUE. NEW 

Cleveland 
San Francisco 
Philadelphia 
New Orleans

P A C K IN G
BRUNSWICK. 

Detroit 
Los Angeles 
Pittsburgh 
St. Louis

C O . ,  IN C .
NEW JERSEY 

Chicago 
Buffalo 
Denver 
Montreal
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THERE IS N O OTHER

t f - i t t e s i

LIK E TH IS

of gasoline, diesel oil, heavy oil and wax. Per
centages depended upon synthesis methods 
used. Attached are flow diagrams showing the 
methane-oxygen process, catalyst production 
and cobalt catalyst reduction. Also attached 
are diagrams showing sections of the normal 
and medium pressure reactors. (Ernest Cotton; 
PB 12613; 1946; 16 p.; M . 50«!; p. $2.)

Kali-Chemie, Rhenania Phosphat W erke, 
Brunshuttelkoog— Examination of this works 
shows that the production of a basic phosphate 
fertilizer by sintering phosphate rock with soda 
ash and sand has been technically and eco
nomically successful. T h e  process is one re
quiring careful control and experience in oper
ation. Many different types of raw phosphate 
rock can be used and from 90 to 95 percent of 
the phosphorus pentoxide content converted 
into a form soluble in ammonium citrate. T he 
product sells in Germany a t the same price per
cent phosphorus pentoxide content as super
phosphate. Full details of raw materials of the 
process and the plant are given. Table and flow
sheet are included. (J. R, Howes and F . M . Lea, 
PB 18913; Aug. 1945; 19 p.; M. 50<f; P. $2.)

Oils and Fats Industry— In Germany the 
general tendency in oil-milling is double or 
sometimes treble expelling followed by solvent 
extraction whereby the oil content of the seed 
is reduced to 1 percent or lower. N o new de
signs of cxpellers were seen, b u t Fritz Miller, 
Esslingen-Neckar, is developing a large machine 
having an output of 150 tons every 24 hr. as 
compared with the 47-72 tons in the same time 
given by the largest cxpellers they manufacture 
a t p resen t Extraction by both batch and con
tinuous processes as in operation, the tendency 
being for the latter process to displace the 
former. In  the  refining of oils the  neutralizing, 
bleaching and deodorizing operations were car
ried out on conventional lines. In  the  hydro
genation of oils and fatty acids, nickel formate 
was the catalyst in general use, the main reason 
given for its selection being the ease with 
which it can be reduced. Batch autoclaving at 
pressures ranging from 12-40 atm. has largely 
replaced Twitchelling for fat splitting b u t there 
was no evidence that any attem pt had been 
made to carry out the process in a continuous 
manner. A catalyst such as zinc oxide is em
ployed only at the lowest pressure. All edible 
oils are treated for lecithin recovery, one of the 
main uses for lecithin at present being as an 
emulsifier in margarine. Carotene is obtained 
from palm 'oil by extracting a solution of palm 
oil soap with benzine. In  the extraction of 
carotene from carrots, the carrots are digested 
with a small am ount of caustic soda and then 
with an edible oil. M oisture is removed in a 
vacuum dryer and finally the oil is expelled from 
the dried material, any residual oil remaining 
after the expelling treatm ent is extracted with 
benzine. During the war synthetic glycerides 
prepared from synthetic fatty acids were used 
to the extent of 100 percent of the fat in 
margarine, and 80 percent of the margarine so 
produced was supplied to the German army 
and navy. T h e  production of synthetic acids 
by air oxidation of gatsch from the Fischer 
Tropsch process appears to have increased very 
considerably during the war. A flow sheet of 
the process a t the  Markische Seifen Industrie 
is included. T he OXO process for the manu
facture, from Fischer Tropsch olefins, of fatty 
alcohols which arc ultimately sulphated to give 
detergents, is an extremely interesting develop
m ent especially in view of the fact tha t the cost 
of the alcohols is not a great deal more than 
the cost of the synthetic acids. Although up. 
to the time of this report, alcohols had only 
been made on a 1,000 tons a year scale in a 
pilot plant, a commercial plant capable of 
producing 10,000 tons a year is practically 
ready for operation at Ruhn Chcmie. A brief 
history of the  plants visited and description of 
their products and processes are given. Com po
sition of prewar and wartime products, includ-

UHntroted o r«  the rad ica lly  d if
fer •n tK la ln  Id ea l Filter Leaf» with 
d b c h a rg e  tube» th a t practically  
e!imlr>ote the d a n g e r  of clogging.

Established 1909

The Stainless Steel

KLEIN
I D E A L  D I A T O M A C E O U S  

E A R T H  F IL T E R S  A N D  

S L U R R Y  F E E D E R S

M a n y  important and  exclusive im
provements and rad ical innovations 
hove been incorporated in the pre
cision-bu ilt K le in  Id e a l D ia to m a -  
ceous Earth Filters and Feeders. 
Constructed of stainless-steel they 

utilize  a  new exclusive  
filte r p rincip le  that w ill 
bring you a  new high in 
maximum efficiency, mini
mum m a in te n a n c e  a n d  
product uniformity.

W RITE T O D A Y  for full 
in fo rm a t io n  an d  the 
latest Klein Bulletin.

F ILTER  & M A N U F A C T U R IN G  C O M P A N Y  

1225-29 School Street • Chicago 13, III.

I ? Ï L O T ® ® M H f ï l i S

IN D U S T R IA L  P L A N T S  

C H E M IC A L  P L A N T S  

F O O D  P L A N T S

. .  y  rum. PLANT!

ACCURATELY BATCHES LIQUIDS OF HIGH OR LOW VISCOSITY
•b

T h e  F lu id o m e te r  S ystem  c o n s is ts  o f: 1. A  c o n t r o l  u n i t .  2 . A  m e te r  o f  s u i ta b le  
s iz e , ty p e  a n d  m e ta l .  3 . A  s o le n o id  v a lv e . A ll th r e e  o f  th e s e  p a r t s  c a n  b e  
a s s e m b le d  i n  o n e  c lo s e ly  r e la te d  g r o u p in g ,  o r  p la c e d  r e m o te ly ,  a c c o r d in g  
to  p la n t  c o n v e n ie n c e . F lu id o m e te r ’s a c c u ra c y  a n d  d e p e n d a b i l i ty  in  b a tc h in g  
l iq u id s  o f  e i th e r  h ig h  o r  lo w  v isc o s ity  h a s  b e e n  p ro v e d  by 
y e a r s  o f  s e rv ic e  u n d e r  w id e ly  v a ry in g  c o n d i t io n s .  B u lle t in  
F -4 6  s e n t  o n  r e q u e s t .

H E T H E R IN G T O N  &  B E R N E R  IN C O R P O R A T E D
705 K en tu ck y  A venue, In d ia n a p o lis  7, In d ian a
BuildersofPortable and Stationary Asphalt Plants o fa ll Types and Capacities
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A n o th e r  o u ts ta n d in g  fe a tu re  o f  C o o p e r  S ta in le ss  S teel 
V a lv e s  is in d iv id u a l c e r tif ic a tio n . T h is  m ean s  th a t  y o u  can  
n o w  b e  c e r ta in  th a t  th e  c o m p o s it io n  o f  y o u r  v a lv es  m eets  y o u r 
e x a c t sp ec ific a tio n s . I n  p ro d u c t io n , C o o p e r  re g is te rs  th e  a n a ly 
sis o f  e a c h  h e a t  a n d  s ta m p s  each  c a s t in g  w i th  its  h e a t  n u m b e r . 
P o s i t iv e  id e n tif ic a t io n  o f  ev ery  v a lv e  a n d  p rec ise  d u p lic a t io n  
o f  an a ly s is  fo r  re -o rd e rs  a re  th e re b y  m a d e  p o ss ib le .

S in ce  1921, T h e  C o o p e r  A llo y  F o u n d ry  C o. has sp ec ia liz ed  in  
th e  p ro d u c t io n  o f  s ta in le ss  s tee l va lves a n d  f i tt in g s , a n d  s ta in 
less s te e l ca s tin g s . O u r  c o m p le te ly  m o d e rn  fa c ili tie s—a d v an ced  
d e s ig n , e n g in e e r in g  a n d  p ro d u c t io n  te c h n iq u e s - y e a r s  o f  
p ra c t ic a l  e x p e r ie n c e  in  se rv ic in g  ev e ry  ty p e  o f  in d u s try  a re  
y o u r  g u a ra n te e  o f  p ro f it-p ro v e d  p e rfo rm a n c e  w ith  ev ery  
C o o p e r  p ro d u c t . F o r  m o re  c o m p le te  in fo rm a t io n , w r i te  to  u s 
to d ay . I f  y o u  h av e  a specific  v a lv e  p ro b le m , o n e  o f  o u r  e n g i
n e e rs  w il l  g la d ly  d iscuss i t  w i th  y o u . N o  o b lig a t io n  o f  course .

THE CO O PER A LLO Y FO UN DRY CO .
170 Bloy Street

Hillside, New Jersey

A L L O Y  F O Ü N D R Y  C O .

STAINLESS STEEL VALVES

CA-109

THE O N L Y  A L L O Y  F O U N D R Y  

W IT H  ALL THESE FACIL IT IES

• Laboratory control over raw mate
rials. and finished products.

• Dual foundry . . . both hand and 
machine molding.

• Electric arc and high-frequency- 
induction melting furnaces.

• Centrifugally-casf castings.

• Heat treating of castings up to 
six feet. .

• X-ray and Gamma-ray inspection.

• Zyglo detection of surface imper- 
fections.

• Precision Castings.

• Machine shop . . * ' specially 
eauipped for finishing stainless 
steel.

• Improved cleaning . . . including 
Lustracast electrolytic finishing 
which leaves all surfaces bright.

• Castings furnished rough, polished 
or fully machined . . . one ounce 
to two tons.'

• Development of special alloys to 
meet unusual 'requirements.

• Technical consulting service.

SB ¡8 ~7~—- T  . I  B

R e g a rd le ss  o f  te m p e ra tu re  e x tre m e s  a n d  o p e ra t in g  c o n d i
tio n s , C o o p e r  S ta in le ss  S tee l V a lv es l i te r a lly  " b re a th e  easy” . 
S p e c ia lly  d e s ig n e d  b re a th in g  b o n n e ts  in  each  v a lv e  c o m p e n 
sa te  fo r  e x p a n s io n  a n d  c o n tra c tio n . T h e  re s il ie n t  a c tio n  o f 
th ese  b o n n e ts  p re v e n ts  v a lv e  ja m m in g , d a m a g e  to  s tem  a n d  
o p e ra t in g  n u t  th re a d s  a n d  assu res easy  o p e n in g  a n d  m a x im u m  
sa fe ty  in  ev e ry  a p p lic a tio n .
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Y e a rs  a g o  it  m ay have b e e n  a ll  r ig h t  
fo r  a m a n  to  s ta r t as office bo y  a n d  
w o rk  h is  w ay u p  to  b e  p re s id e n t o f  
h is  o rg a n iz a tio n . T h e  p ro c e s s  to o k  
y ears , b u t th e re  w as n o  b e tte r  w ay. 
N o w  th e re  is  a  b e tte r  w ay.

T h e  d e s ig n  fo r  a  successfu l ex ecu 
t i v e  h a s  b e e n  " b l u e p r i n t e d . ” A  
s tra ig h t- l in e  p ro d u c tio n  p la n  has b een  
la id  o u t fo r  qua lity  p ro d u c tio n . T h e  
n ew  m e th o d  fits in to  to d a y ’s fa s t m ov
in g  c o n d it io n s , a n d  a c c o m p lish e s  in 
m o n th s  w h a t o n c e  to o k  years .

m e n ts  th e i r  te c h n ic a l e d u c a tio n , a n d  
q ualifies th e m  fo r  r a p id  a d v an cem en t.

P r o m i n e n t  C o n t r i b u to r s
A m o n g  th e  c o n tr ib u to r s  to  th e  In s t i 
tu te ’s tr a in in g  p ro g ra m  a re  su ch  b u s i
n e ss  a n d  in d u s tr ia l  execu tives as 
H e rm a n S te in k ra u s ,P re s id e n t,B r id g e -  
p o r t  B rass  C o m p an y ; T h o m a s  J .  
W a tso n , P re s id e n t,  In te rn a t io n a l B usi
n ess  M a c h in e s  C o rp . a n d  C lifto n  
S lu sse r, V ice  P re s id e n t,  G o o d y e a r  
T i r e  & R u b b e r  C o m p an y .

ing unit ration soap, arc given. (C. Vis and 
others, PB 18911; Aug.-Sept. 1945; 57 p.; M. 
$1; P. 54.)

Review of the Cernían Patent Literature R e
lating to Synthetic  Rubber— This report of the 
polymer research branch surveys what is hoped 
to be the complete German patent art on diolcfin 
polymers and copolymers of rubbcr-like proper
ties. I t discusses (1.) Mass polymerization: Poly
diolefins; reduction of time requirements of 
polymerization reaction; butyl rubber type rub
bers; polyolefins (Vistanex Oppanol); modifiers; 
processing; stabilization. (2.) Emulsion polymer
ization: Early work; postwar development; copoly- 
mcrization; modifiers; interrupting polymerization 
(short stopping). (3.) Processing. (4.) Com 
pounding and vulcanization; Tables of com
pounding and vulcanization recipes; plasticizers, 
extenders. (5.) Rubber-like and plastic masses; 
polysulphide condensation products; polyvinyl 
compounds; vegetable and fish oil condensation 
products. (6.) End uses; adhesives; substitutes 
for rubber, alata and gutta-percha; coatings; hard 
rubber. Throughout the discussion arc refer
ences to a table of German patents: This table 
gives the inventor or assignee, patent num ber, 
date of application and date of publication. 
Photostatic copies of all of the patents given in 
the list are on file in the Office of the Assistant 
Rubber Director for Research and Development 
of Synthetics. In addition, a large num ber of 
photostats of German patents on resinous vinyl 
and acryl polymers not incorporated in this survey 
arc on file. (Frederick W . Breucr, PB 9676; 
1943; 39 p.; M. 50<1; P. $3.)

The Production of Fluorine (U-Stoll) and 
Chlorine Trifluoride (N-Stoff)—-This report is 
the result of the author’s investigation of the 
German fluorine and chlorine trifluoride plant 
at Falkenhagen and is based on information re
ceived from its technical managers. I t contains 
a full description of the working procedures for 
both chemicals, apparatus used, physical proper
ties and possible uses. N-Stoff is a highly active 
incendiary. Attached is a collection of plans of 
the plant, machinery and apparatus. (Hans R. 
Ncumark, PB 16838; Aug. 1945; 96 p.; M . $1; 
P. $7.)

SchoIJer W ood Sugar P lant a t Holzm inden—  
Ordinarily the plant operates on wood and uses 
1,750 metric tons (calculated on the oven dry 
basis) per m onth of sawdust and shavings of 
coniferous woods from which there can be ob
tained either 300,000 titers of alcohol, or 250 
tons of dry yeast. T he species used are mostly 
pine, spruce and fir. U p to 1943 the plant pro
duced only ethyl alcohol. In  1944 it produced 
1,500,000 liters of alcohol and 237,000 kg. of 
dry food yeast. T h e  following brief outline of 
the process as carried out at Ilolzm inden is pre
sented. W ood is charged in a finely divided 
state into a tall cylindrical vessel called a perco
lator. H o t dilute sulphuric acid is forced down 
through the wood under steam pressure. By this 
means, a portion of the cellulose is converted to 
sugars, which arc in solution in the liquid drawn 
off from the bottom  of the percolator. Fresh acid 
is now forced through the wood remaining in 
the percolator, and this repeated 19 or 20 times. 
T h e  final result is that all of the cellulose con
tent of the wood is converted to sugars which 
are drawn off in solution, and the lignin re
mains in the percolator. T h e  sugars in solutions are 
converted into alcohol by growing yeast under such 
conditions that the yeast converts the fermentable 
sugars to alcohol, or the conditions of yeast 
growth may be so regulated that the yeast cells 
increase tremendously, using the sugars as food, 
and no alcohol results b u t only an increase in the 
quantity of yeast. Instructions for carrying out 
a percolation are shown in a table included in 
the report. D etailed descriptions of plant equip
m ent and process, as well as data concerning the 
factory at Holzminden are given. Sketch of 
centrifuges is also presented. (C. Greaves, PB 
18941; Nov. 1945; 1 p.; M . 50(f; P. S2.)

The New Way Forgjng Ahead ¡n Business

T h ro u g h  its  M o d e rn  B u sin ess  C o u rse  . , . , , T • ., „ B , TT T h e  m a n n e r  in  w h ic h  th e  In s t i tu te s
a n d  S erv ice, th e  A le x a n d e r  H a m il to n  , ,  , „  . _  , c

r . M o d e rn  B u s in e s s  C o u rse  a n d  S erv ice
In s titu te  p re p a re s  m e n  lo r  execu tive  . , , , . .

r  \  , , , . . .  ,, is  b ro u g h t  to  su b s c r ib e r s  is  m te re s t-
p o s itio n s  q u ick ly  a n d  sc ien tifica lly . c j -  ef  . A . 1 . , , , \  in g ly  to ld  in  th e  fa s t- re a d in g  p ag es  o f
In s titu te  t r a in in g  is  b a s ic  a n d  b ro a d . °  . . ,  , . „  . „. , , , , , , F o rg in g  A h ead  in  B u sin e ss . T h e
I t  p ro v id e s  th e  k n o w le d g e  th a t  en -  , , , , • , , c, ,r  °  ,  b o o k le t  a lso  c o n ta in s  a  g r e a t  d e a l o f
ab les  m e n  to  d ir e c t  th e  ac tiv itie s  o f  . ,  . , , , , ,

, . , in fo rm a tio n  a b o u t th e  p ro b le m s  fac-
o th e r s —n o t in  o n e  d e p a r tm e n t o r  o n e  . . . .  . ,
, . , r , . , . ,, , in g  a m b itio u s  m e n  w h o  a re  lo o k in g
k in d  o f  b u s in e ss—b u t in  a l l  d e p a rt-  , , , , , ?

r , y a h e a d —a n d  w h o  w a n t to  m o v e  a h e a d ,
m en ts  o f  a n y  b u s in e ss . I t  co v ers
Accounting, Marketing, Finance and
P ro d u c tio n .

T ra in in g  o f  th is  k in d  is p a rtic u la r ly  I T r p B M
valuab le  to  te c h n ic a l m en  w h o  a re  l | i
o ften  d e n ie d  re s p o n s ib le , h ig h  sala- ¿¡¡¡¡¡M g

r ic d  p o s itio n s  because  o f  th e i r  la ck  o f
b usin ess  k n o w le d g e . T h e  M o d e rn  7
B usiness C o u rse  an d  S erv ice supp le-

' X .  T  ALEXANDER H A M IL T O N  IN S T IT U T E
I D ept. 4 6 1 , 71 W est 23rd  S treet I

S im p ly  f i l l  in  a n d  m a i l  J  .  ^ ^ ton  Stree t.W e ,t.T o ro n to 1 , O n,. 1
t h i s  c o u p o n  a n d  a  f  |  I

f r e e  c o p y  o f  “ F o r g in g  |  N am e ............................................................................................  I

A h e a d  in  B u s i n e s s "  /  I Firm  N a m e ................................................................................. |

w il l  b e  m a i l e d  t o  y o u .  1  |  Bus!ness A ddress ...................................................................... i
m  P o s itio n .......................................................................................

■ H om e A d d re ss .  ..................................................................  I
* —  —  — — —  —  — — —
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Better than a two-to-one advantage from the stand
point of number of connections, alone!

But that’s only one advantage of Parker Fluid 
Power Engineering. Take the actual case pictured: 
the circuit is more compact, more efficient, cleaner 
(because there are no sealing compounds or pipe 
threading operations), and it’s vibration-proof, too.

Every Parker fitting is a coupling— easy to dis

assemble without disturbing the circuit or using 
gaskets and compounds. You’ll save time, money 
and materials at every stage.

M ay we show you how Fluid Power can be engi
neered to your requirements?

* * *
S tan d ard  P ark er valves and couplings are b u ilt in sizes to 
cover a wide range of exacting conditions—stocks are available 
a t your d istribu to rs and a t  P a rk e r warehouses.
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th is  CARBON TANK LINING
IS STILL IN GOOD OPERATING CONDITION!

m/s mmoFrme <

ESp’)*?b»P T T 'V E R  H E A R  of a  m a te ria l s tan d in g  up  
1 J —‘ to  th e  corrosive a tta ck  of strong  n itric -

hydrofluoric  so lu tions fo r 13 y ears?  T h a t 
is th e  reco rd  of th is  “N a tio n a l” carbon  b rick  
ta n k  lining.

Y es, carbon  has p ro v ed  itse lf  u nm atched  
fo r lin ing  ac id -bearing  tan k s  an d  tow ers. 
E q u a lly  usefu l fo r bu ild ing  th ese  tan k s  an d  
tow ers, w ith  o r w ith o u t su p po rting  w alls, is 
“K a rb a te ” im perv ious g raph ite .

T h ese  tw o lightw eight, in e r t m a te ria ls

a re  unaffected  b y  hydroch loric , su lphuric , 
lactic, acetic, hydrofluoric  acids; by  m ixed  
acids; an d  b y  specia l caustic  v ap o rs  an d  
o th e r  c o r r o s iv e  l iq u id s  a n d  g a se s . B o th  
also  w ith s tan d  h e a t  shock. “K a rb a te ” im 
p e rv ious g rap h ite  res is ts  seepage  u n d e r  
p ressu re  an d  is m echan ica lly  strong.

B o th  m a te ria ls  a re  ava ilab le  in  b rick  and  
blocks, in  s ta n d a rd  an d  specia l shapes. F o r  
m ore  de ta ils  on how  th ese  m a te ria ls  can  be  
usefu l in  y o u r p lan t, w rite  D ep t. CM .

U n it  o l  U n io n  C arb ide  a n d  C a rb o n  C o rp o ra tio n  
T h e  w o rd s  " N a t io n a l” a n d  " K a rb a te ”  a re  re g is te red  

t ra d e -m a rk s  o f  N a t io n a l  C a rb o n  C o m p an y , In c .

30  E a s t 4 2 n d  S tree t, N e w  Y o rk  17, N .  Y . 
D iv is io n  Sa les O ffices: A tla n ta ,  C h icag o , D a lla s , 
K a n sa s  C ity , N e w  Y o rk , P i t ts b u rg h , S an  F ran c isco

202 • S E P T E M B E R  1946 • CHEMICAL ENGINEERING



C m O S I M  F O R U M -----------------
edmohd c fetter E d » ., M O D E R N  *  M A T E R I A L S  •  M O D E R N  « M E T A I S
EDM OND I .  r t l l t K ,  o f  C h e m ic a l  & M e ta l lu rg ic a l  E n g in eerin g

P h o s p h o r i c  A c i d  v s .  M a t e r i a l s  o f  

C h e m i c a l  P l a n t  C o n s t r u c t i o n — P a r t  III
H e re  is th e  f in a l  p o r t io n  o f  a  th re e -p a r t  sy m p o siu m  in  w hich  ty p ica l 
co rro s io n  re s is ta n t m a te r ia ls  hav e  b e e n  e v a lu a te d  fo r  p h o sp h o r ic  
acid  serv ice . F o r  n e x t  m o n th , w e h av e  a sp ec ia l r e p o r t  o n  m a te ria ls  
o f  c o n s tru c tio n  fo r  h a n d lin g  m o lte n  s u lp h u r  a n d  su lp h u r  v ap o r.

fineries, food and pharmaceutical indus
tries presents a somewhat different appli
cation depending on where and how it is 
used. In the pure form, Type 316 stainless 
gives excellent service bu t in many cases 
the introduction of other chemicals and 
salts places this alloy again on the ‘ border
line.” In these cases the Durimet alloys 
have given excellent results and, therefore, 
arc widely used. The additional protection 
afforded 'from the higher alloy content 
w'hen compared with the small additional 
cost, has resulted in many installations 
where possibly Type 316 would have been 
satisfactory. In fact, in some of these in
stallations, Type 316 sheet tubing has 
been used with very good life, bu t pumps, 
agitators and valves, where corrosion may 
be more rapid, has.resulted in Durimet s 
being specified. In practically all of these 
services, the high-silicon irons have proved 
to be very satisfactory.

Durimet T  and Durimet 20 are availa
ble from practically all manufacturers of 
such equipment as pumps, valves, agitators, 
tank outlets, and other items normally pro
duced from castings. Durimet T  is availa
ble in rolled bar form.

DURIMETS T AND 20
D. E . JA C K

The D uriron  Co.
New Y ork, N . Y.

T h e  p r o b l e m  of corrosion in handling 
phosphoric acid can generally be con

sidered in two phases, first, the production 
of the acid, and second, its use in indus- 
trv. In both phases, stainless Type 316 
has been used with considerable ̂ success 
hu t should be considered as a "border
line” application. There have been suffi
cient failures to  warrant the use of alloys 
containing greater percentages of particu
larly nickel and molybdenum reenforced 
with copper. Durimet T  (22 Ni, 19 Cr, 
2 Mo, 1 C u) and Durimet 20 (29 Ni, 
20 Cr, 2 Mo, 4 C u) have fulfilled this 
requirement. In some of the most severe 
services, it is anticipated that still higher 
alloy contents may give a sufficiently 
longer life to  justify the additional cost.

In the manufacture of phosphoric acid 
from phosphate rock, the fluorine content 
is of material importance. The phosphate 
rock in the United States varies in fluoride 
content from 0.3 to 2.0 percent. The 
fluorine content of the phosphoric acid, 
therefore, is such that in most cases high- 
silicon iron is not recommended. Duri- 
mets T  and 20, however, have given excel
lent service in such processes. The need for 
this additional corrosion resistance is 
accentuated by the abrasive action of the 
gypsum slurries with the phosphoric acid.

Industrial use of pure phosphoric acid in 
such services as metal cleaning, oil re-

I N D E X ,  P A R T S  I-ffl

C a r b o n ..................................S ep tem b er, p . 210

C h em ica l S to n e w a r e  A ugust, p . 208
C o p p e r  ....................................... A ugust, p . 210

D u r im e t ............  S ep tem b er, p . 203

G lass L in in g  ................................. I uty> P- ^26
H astclloy  ..........................................July, p . 222
H aveg  ................................. September, p. 208
Illiu m  ................................................. Ju ly , p . 221
L e;Ici .....................................S ep tem b er, p . 206
Nickel .............................September, p. 203
R u b b e r ....................................... A ugust, p . 203
Silica .....................................S ep tem b er, p. 212
Silicon Iro n  ......................S ep tem b er, p . 214
Stainless S t e e l ...........................A ugust, p . 203
T a n ta lu m  .................................. A ugust, p . 203
V inyls ..........................................A ugust, p . 206
W o o d  ...............................................July, p . 230

W o r th ite  .....................................Ju ty> P- ^21

NICKEL, NICKEL-ALLOYS
W. Z. FR IEN D

In ternational Nickel Co.
New Y ork, N . Y.

s e  o f  nickel and the nickel alloys, Monel, 
-  Inconel, and Ni-Resist, with phosphoric 

acid is generally limited to the relatively pure 
acid derived from phosphorus vaporization

u

T a b le  I—

Cone., % 
HsPOt Temp.,
by Wfc. Deg. F.

8.4 Room
10.3 176
25.0 176
25.5 203
50.8 176
57.0 Room
57.0 220
85.0 203
90.4 Room
90.4 220
%P*Oj

84 140
84 248
84 356
85 480

-L ab o ra to ry  T es ts  o f  M onel, N ickel, a n d  In c o n e l  in  
P u re  P h o sp h o ric  Acid

Corrosion Rato, TJnaerated (Aerated), In ./Y r.

Nickel Inconel
  (0.074) ...........

D ura
tion,
D ays

1
1
1

27
2
1

27
2
2
2
2
2

Monel
 (0.020)
  (0.135)
  (0.069)
0.004 (0.048)

  (0.048)
0.0006
0.003
0.004
0.000
0.003

0.0003 (0.0014) 
0.037 (0.036)
Gain
0.22

(0.088)

0.0005
0.22
0.55
0.000
0.29

0.013

Ó!Ó4ü'
1.45

0.0007
0.64

0.000
0.54

0.0001 (0.000) 
0.000 (0.0003) 
Gain (0.25) 
1.0

Ret.
(1)(2
(2
<2
<2
(3)
(3)
(2)
(3
(3)

(4) 
(4) 
(4)

processes (blast or electric furnace). Crude 
phosphoric acid produced by the treatment 
of phosphate rock with sulphuric acid 
usually contains ferric salts in an amount 
sufficient to make the solution highly oxidiz
ing and consequently corrosive to these ma
terials under most conditions.

Monel has useful resistance to unaerated 
pure phosphoric acid solutions of all con
centrations at temperatures up to  about 2-0 
deg. F. At higher temperatures corrosion 
is usually appreciable, although there is 
some indication that in very strong^ acid 
such as tetraphosphoric containing 85 per
cent P.,05 resistance is adequate up to 350 
dcg. F. In phosphoric acid solutions, cor
rosion of Monel is usually increased con
siderably by a high degree of aeration particu
larly in 'the  concentration range of about 10 
to >0 percent H 3PO,. The results of labora
tory tests of Monel are given in Table I.

Nickel and Inconel are resistant to phos
phoric acid solutions of all concentrations 
at atmospheric temperature. Their corrosion 
rates are increased somewhat by a high de- 
nrcc of aeration. I lo t concentrated solutions 
of the pure acid are very corrosive to both 
nickel and Inconel. T he results of labora
tory tests are incorporated in Tabic I. 
Inconel. because of its chromium content.

R e p r in ts  o f  th e  e n tire  sy m p o siu m  on  
p h o sp h o r ic  acid  a re  av a ilab le  a t  25c  
p e r  copy . A d d ress E d ito r ia l  D e p t., 
C h em ica l E n g in e e r in g , 3 3 0  W . 4 2 n d  
S t., New Y o rk  18 , N . Y.
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1  H E  physical characteristics of Trentw eld tubes —made in sizes 
from Vs” to 24” diameters—are such that it has specific application 
in a wide range of processing industries. This thin-walled tube 
or thick-walled tube, made by a singular automatic method of 
rolling and welding, is very uniform in composition and structure. 
It is further conditioned for chemical use by precisely controlled 
annealing and pickling operations. The result is an austenitic 
stainless steel tube that offers much more than ordinary capacity 
for service. The carbon content can be as low as 0.02 — 0.03̂ fc.

T rent engineers are glad to co-operate w ith you in determining 
the best alloy among stainless steels or Inconel 
to fit your specific need. W ithout obligation, ad
dress Department 10 on applications you have in 
mind, or w rite for the Trentweld Data Bulletin.

S a les O ffice: 6 6 4  N. M ich igan  A v e .
C hicago 11, 111.

at
East Troy, W isco n sin

T able I I — L aborato ry  Tests o f Ni-Re- 
sist (T ype I )  in  P u re  P hospho ric  Acid

Cone., % Dura Corrosion Rate,
HaPOi Temp., tion, Velocity Unacratcd (Aer),
by Wt. Dog. F. Hr. Ft. /Min. In./Yr.

5 86 20 15.5 0.066 (0.11)
5 190 20 15.5 0.28 (0.36)

15 86 20 15.5 0.052 (0.084)
15 190 20 15.5 0.32 (0.49)
25 86 20 15.5 0.043 (0.072)
25 190 20 15.5 0.51 (0.51)

%P20fi
84 140 48 0.0 0.002
84 248 48 0.0 0.031
84 356 48 0.0 0.016

T able  I I I — P la n t C orrosion T ests in
Phospho ric  Acid Solutions U sed fo r  

Su rface  T rea tm en t o f  Steel

T e s t  1 : In  s o lu tio n  c o n ta in in g  1.5 p e r 
c e n t H a P 0 4 ; a g i ta te d  w ith  liv e  s te a m :
190 deg . F . ; 51 d a y s  d u ra t io n .

T e s t  2 :  In  so lu tio n  c o n ta in in g  12 p e r
cen t H&P04 : a g i ta te d  w ith  liv e  s t e a m :
70-212 deg. F . ; 230 d a y s  d u ra tio n .

T e s t  3 : In  s o lu tio n  c o n ta in in g  50-58 p e r
c e n t ir« P 0 4 ; 225-230 deg. F . ; 300 h r .
d u ra tio n .

Moncl...................
Nickel....................
Inconel................. .
Ni-Rcsist (Type 1).

Corrosion Rate, In./Yr. 
Test 1 Test 2 Test 3 
0.007 0.013 0.018
0.013 0.018 0.027
0.0002 0.002 0.023
0.053 0.056 .......

will frequently have useful resistance to 
crude phosphoric acid solutions at tempera
tures close to atmospheric, bu t not at more 
elevated temperatures (Table V ).

T he austenitic cast nickel-iron alloys, Ni- 
Resist Type 1 (14 percent Ni. 6 C u) and 
Ni-Resisf Type 2 (20 percent N i), are 
usefully resistant to phosphoric acid solutions 
only at atmospheric temperature and when 
unaerated. Because of its copper content, 
the Type 1 alloy is usually somewhat more 
resistant than Type 2. Corrosion rates are 
given in 'Fable II.

Monel is commonly used for tanks, heat
ing coils and other accessories handling phos
phoric acid solutions used for the surface 
treatment of steel and other metals. The 
results of a number of corrosion tests in 
such solutions are given in Table III. In

T able IV — P lan t C orrosion T ests in  
M anufactu re  of P hospho ric  Acid by 

E lectric  F u rn ace  Process5

A S u b m erg ed  in  c ru d e  p h o s p h o ru s  s lu d g e ; 
p h o sp h o ru s  s to ra g e  t a n k ; re d u c in g  
c o n d itio n s  ; 340-158 deg . P .

B S ubm erged  in 5-15 p e rc e n t H a P O i: o v e r
flow fro m  p h o sp h o ru s  s e t t l in g  t a n k ; 
re d u c in g  co n d itio n s  (s o l’n . w as  s a t ’d, 
w ith  P )  ; 140-158 deg. P .

D S u b m e rg e d  in 85-05 p e rc e n t H sP O .: 
la u n d e r  o f e le c tr o s ta t ic  p re c ip i ta to r  
No. 1 a c id  p l a n t ; o x id iz in g  co n d itio n s  : 
170-266 deg. P .

D S ubm erged  in  85-85 p e rc e n t H ,P O . ; 
la u n d e r  of e le c tr o s ta t ic  p r e c ip i ta to r  
No. 2 a c id  p l a n t ;  o x id iz in g  co n d i
t io n s  ; 176-194 deg. P .

E  S ubm erged  in  75-80 p e rc e n t H a P O .; ac id  
s to ra g e  t a n k ;  o x id iz in g  c o n d it io n s ;  
122-107 deg. P .

P  E x p o sed  to  g a s , p r in c ip a lly  N i a n d  Oj 
c o n ta in in g  sm a ll p ro p o r tio n  ph o s . ac id  
m is t  a n d  tra c e s  flu o rin e  c o m p o u n d s ; 
g a s  o u t le t  e le c tr o s ta t ic  p re c ip i ta to r  
No. 1 p l a n t ; 185-212 deg . P .

G E xp o sed  to  g a s , p r in c ip a lly  Ns, COs, a n d  
O2 c o n ta in in g  sm a ll p ro p o r tio n s  ph o s . 
a c id  m is t  a n d  flu o rin e  c o m p o u n d s ; gas 
o u t le t  e le c tr o s ta t ic  p r e c ip i ta to r  No. 2 
p l a n t ;  185-212 deg. F .
Corrosion Rates, In./Yu, For Conditions Above 

N¡-Resist Ni-Rcsist 
Moncl “e” Mone Nickel (Type 1) (Type 2)

A 0.001 0.000 0.001 0.000 0.000
B 0.005 0.001 0.005 0.010 0.025
C 0.050 0.10 0.25 0.45 2.0
D 0.010 0.005 0.15 0.025 0.35
E 0.025 0.005 0.050 0.025 0.10
F 0.025 0.010 0.025 0.10 0.10
G 0.050 0.050 0.050 0,10 0.050
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b o o s t e r  e j e c t o r FRESH A IR  IN L E T

SPRA Y  CHAMBER

SU R F A C E
C O N D E N SE R

F L A SH
CHAMBER

C H ILLEO  
/  WATER 

PUMP

M A K E - U P  FLOAT VALVE R EC IR C U LA T IO N  PUMP

V A C U U M  R EFR IG ER A TIO N
¿ O Z  t â / l

Vacuum refrigeration supplies cold water for condition
ing air in industrial plants, which increases production, 
enables management to realize actual dollar savings.

Vacuum refrigeration systems cool water by sub
jecting it to high vacuum. This high vacuum is created 
by steam jet air ejectors which flash a small percent of 
the warm supply water, remove it as vapor, thereby 
cooling the remaining water to temperatures as low 
as 40 deg. F. Cool clean water, the refrigerant used 
by Foster Wheeler vacuum refrigeration is the safest 
and cheapest coolant for the modern plant.

FW booster ejectors, designed for water cooling, 
evacuate the flash chamber with complete economy 
and efficiency.

Information about applications of vacuum refrigera
tion from any branch office, or address 165 Broadway, 
New York 6, N. Y.

W m T m m W H E B V E T t

V A C U U M  
R E F R I G E R A T I O N

• low initial cost

• low maintenance cost

• licensed or skilled opera
tors unnecessary

• no toxic, explosive refrig
erants

• no moving parts

• fits into limited or low 
headroom space
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NOW
    \

A  M U C H  N E E D E D  

E N G I N E E R I N G  S E R V IC E

H e re to fo re  th e  d e s ig n  an d  se lec tio n  
o f  s ilica  w are  u n its , fo r  p ro c e s se s  in 
v o lv in g  ex trem e  te m p e ra tu re s  an d  
h ig h ly  c o rro s iv e  c o n d it io n s , h as  been  
o n  th e  b asis  o f  fitting  v a rio u s  p ieces 
o f  eq u ip m en t to g e th e r .

A m ers il n o w  offers an  e n g in e e r in g  
se rv ice  w h ic h  in c lu d es  d e v e lo p m en t, 
re se a rc h , d e s ig n , c o n tro lle d  m an u 
fac tu re  o f  m a jo r  silica  w are  u n its , se 
le c tio n  an d  p u rc h a se  o f  au x ilia r ie s , a ll - 
u n d e r  o n e  c o n tra c t o n e  re sp o n s ib ili ty .

B ecause  o f  th is  in te g ra te d  d e s ig n  an d  
m an u fac tu r in g  serv ice , A m ers il is ab le  
to  g u a ra n te e  p e rfo rm an ce .

A m e r s i l  c o m p a n y  i n c .
' E n g e l h a r d ) .

L  CHESTNU T A V E N U E  ---------------------—  H ILLS ID E  5, N . J. A

C h e m i c a l
E n g i n e e r s

Basically, the production of alcohols is a
simple chemical process but highly
profitable production is not simple.

Hicks’ specialized experience in distilla
tion methods engineering, fabrication,
and erection of complete plants and in
modernizing existing plants has lead
to high yields from various fermentables 
for many domestic and foreign clients.

ALCOHOL DISTILLATION DIVISION

^ f l i c k s
S. D. HICKS ÔC SO N  COMPANY

1671 HYDE PARK. AVE, B O S T O N  36,M A S S .
HEW YORK OFFICES

T a b le  V — C o rro s io n  T es ts  in  C ru d e  
P h o s p h o r ic  A cid  S o lu tio n s  F ro m  A cid  

T re a tm e n t o f  P h o s p h a te  R o ck

T e s t  1 : P l a n t  t e s t  In  a p p ro x . 38  p e rc en t
ILiPOi c o n ta in in g  flu o rin e  com pounds, 
iro n , a n d  sm all a m o u n t o f s u lp h u r ic  a c i d : 
125 deg . P . ; 10 d a y s  d u ra t io n .

T e s t  2 :  P la n t  te s t  in  70-74 p e rc e n t H aPO i
c o n ta in in g  flu o rin e  com pounds. Iro n , a n d  
som e s u lp h u r ic  a c id  ; 241 deg. F . ; 120 h r . 
d u ra tio n .

T e s t  3 :  L a b o ra to ry  te s ts  in  d i lu te  a n d
c o n c e n tr a te d  p h o s p h o ric  a c id  e x tra c te d  
fro m  F lo r id a  pebb le  p h o s p h a te  : 176 deg . 
F . ; a g i ta te d  ; iro n  c o n te n t  d ilu te  a c id  w as
0.40 p e rc e n t  F e , conc. a c id  0 .73  p e r
c e n t Fc .

Test 1 Test 2 Tests 3
Dilute Couc.
Acid Acid

Monel.............................. X  .49 0.69 1.02
Nickel.............................  X  X  0.80
Iuconel........................... 0.007 0.67 ................... .
Ni-Resist (Type 1)____ 1.31 ................... .. ......

x =  Specimens completely corroded aw ay ; origi
nal thickness 0.031 in.

the production of phosphoric acid by phos
phorus vaporization processes, Monel is suc
cessfully used in contact with the fumes and 
for fans and other equipment in absorption 
towers. T he results of corrosion tests by 
Hartford aqd Copson5 in the electric furnace 
process are given in Table IV.

An idea of the highly corrosive nature of 
the crude phosphoric acid produced by 
acid extraction processes may be obtained 
from the test results in Table V.

All of these nickel alloys are highly re- 
sistent to the very dilute phosphoric acid 
solutions used in certain beverage sirups.

R e fe re n c e s
1. W .  C la u s  a n d  X. H e r r m a n n ,  Z e i t s c h r i f t  

f u r  M e ta lk u n d e ,  31 , N o . 2 F e b r u a r y  1939, 
p p . 55-59.

2. P .  R . K o s t in g  a n d  C. H e in s ,  J r . ,  I n d .  
E n g . C h em .  23, 140-150 , (1 9 3 1 ) .

3. P r iv a t e  C o m m u n ic a t io n .
4. C. B . D u rg in ,  J .  H . L u m  a n d  J .  E . 

M a lo w a n , T r a n s .  A m . I n s t .  C h em . E n g . 33, 
643-668 , (1 9 3 7 ) .

5. C. E , H a r t f o r d  a n d  R . L . C o p so n , In d .  
E n g . C h em .,  31, 1123-1128  (1 9 3 9 ) .

LEAD
H . M. C H U R C H

Lead Industries  Association 
New Y ork, N . Y .

L ead is widely used in the commercial 
4 production and handling of phosphoric 

acid because of its satisfactory resistance to 
this corrosive. For its corrosion resistance 
lead usually depends upon the low solu
bility of the thin -adherent film' of lead 
compound formed on its surface. Good 
protection is offered by the lead phosphate 
film as it is highly insoluble (0.14 p.p.m., 
in w ater). As lead sulphate is also highly 
insoluble, impure phosphoric acid contain
ing sulphuric acid results in negligible cor
rosion of lead.

Available data show that lead’s resistance 
to pure phosphoric acid is quite satisfactory 
and to impure acid is exceptionally good. 
I t is employed with pure acid in concen
trations up to 80 percent at 200 deg. C . 
and with impure acid up to 85 percent 
concentration. T he laboratory data in the 
accompanying table represent accelerated 
rates compared with commercial perform
ance bu t are interesting in showing trends.

Lead-lined wood or steel tanks have 
proved very satisfactory for the construction 
of agitators, thickeners, storage ‘ tanks, 
troughs and launders. W here sludges are 
to be handled, an additional lining of acid-

20 6 S E P T E M B E R  1946  • CHEMICAL ENGINEERING



1NGERS0LL Steel Division • BORG-WARNER CORPORATION • 310 S. Michigan Ave., CH ICAGO  4, ILLINOI

I M G A C U D
S  T A  I N L E S S - C L A D  S T E E L

'w  i i % i o y i € i . y i D
/

Look around your p la n t . . .  a t your products . . .  a t your eq u ip m en t. W herever 

•stainless stee l p rotection  is needed  on ly  o n  th e  exposed or co n ta c t side, there  is  w here  

IngA clad S ta in less-C lad  S tee l fits in to  your p ictu re . B ecause IngA clad is  20% solid  

sta in less  s tee l, p erm an en tly  bonded  to  a b ack in g o f  m ild  s tee l, i t  provides a ll th e  

sta in less  stee l protection  you n eed —for far less th a n  th e  cost o f  solid  sta in le ss .

D oesn ’t  th a t  fit in to  your p ictu re?



<® >
d t n t t t n e w f a t f

T ran sm iss ion  D r iv es
We are equipped to engineer and specify the 
correct drive for each individual installation 
whether a positive drive such as Chain or Gears 
or a flexible drive such as V-Belt or Flat Belt

V-Belt Drives

A complete line of V-Belt Sheaves for “A 
through “E” section belts in standard bushed, 
taper bushed or made-to-order types. Continen
tal V-Belts “A” through “E” section carried in 
stock for prompt shipment. All Sheaves made 
from close grain, high tensile strength Mee- 
hanite iron, assuring longer life expectancy and 
highest drive efficiency

Roller Chain Drives

Complete range of stock size Sprockets and 
single strand Roller Chains, from 3 /8 ” to 2 t” 
pitch, carried in stock for quick delivery. Steel 
or cast iron construction, with standard hubs, 
are available on order.

S e n d  y o u r  in q u ir ie s  to  ou r  
n e a r e s t  D is tr i c t  O f f i c e .

67-A

C o rro s io n  R a te s  o f  L e a d  in  
P h o s p h o r ic  A cid

A cid Cone., 
P e rc e n t 
72 , p u re  
65, p u re  
50, p u re  
25 , p u re  
10 , p u re  
C ru d e  d il. 
C ru d e  cone

T em p., 
Deg. C. 

20 
20 
81 
81 
81 
81 
80

C o rro s io n  R a te .  
M ils  p e r  Y ear

4.3
4 .3  

65 
43

1.4 
0.0 
0.58

Iie a k e r  t e s t  w ith  p u re  p h o sp h o ric  acid  :

85
25
25 ( a e ra te d )

05
05
05

120
IT
86

resistant brick should be installed tb pro
tect the lead from abrasion and from 
fluorine attack. The majority of failures of 
lead-lined chemical equipment have oc
curred as a result of faulty installation or 
improper design. W here there are tem
perature changes, sagging of the lead lining 
is prevented by lead covered steel straps 
properly spaced, spacing being dependent 
upon the temperature differential and 
other local conditions of design and oper
ation. If the temperature change is ex
cessive an acid-resistant brick lining will 
serve the threefold purpose of giving the 
lead lining additional support without 
strapping, preventing abrasive action on 
the lead, and acting as an insulating layer 
which permits higher temperatures and 
more rapid temperature changes.

In some types of agitators and thicken
ers, the raking blades are of hard lead with 
grains of aloxitc imbedded in the surface 
for abrasion resistance. This material is 
called plumbalum and has proved very ef
ficient in resisting combined abrasion and 
chemical action.

For corrosion resistance, lead pipe and 
lead-lined steel pipe are used extensively 
in handling phosphoric acid. T he latter is 
used for operations under pressure and is 
readily disassembled for ease in removing 
the crystalline scale which often forms 
quite readily. The ease of forming extruded 
lead pipe into coils has brought about the 
use of lead steam coils in lead-lined evapo
rators for concentration of the acid.

H o m o g en eo u s lead  lin ings m ay b e  used 
in vacuum  evapora to rs an d  o th e r  in sta lla
tio n s w here  a vacuum  is ap p lied . T h e  
evapo ra to r tu b es are  lead  covered  co pper 
tu b in g . C o n c e n tra tio n  of th e  ac id  is also 
p erfo rm ed  in  lead  vessels em plo y in g  lead 
steam  coils.

HAVEG
p .  l . M c W h o r t e r ,  j r .

H aveg Corporation 
N ew ark, Del.

H a v e g  is a plastic construction material 
which is widely used for chemical 

equipment in corrosive service. Ilaveg 
“41,” in which the plastic component is 
of the phcnol-formaldehydc type, has been 
used in phosphoric acid service with good 
results. In the past, however, there have 
been limitations both with regard to tem 
perature and concentration. As the result 
of improvements in the "41” resin the 
range of successful operation has been 
greatly extended.

In testing of Ilaveg material, two 
strengths of phosphoric acid were em
ployed. Concentrated phosphoric at 1.71 
sp. gr. (over 85 percent I I ,P 0 4) was used 
in one test, and acid of 50 percent strength

IN D U S T R IA L  D IV IS IO N

CONTINENTAL GIN COMPANY
BIRMINGHAM,ALABAMA

ATLANTA • DALLAS • MEMPHIS
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|y g g  Salt Water?
P le a se  su g g es t th e  ty p e  of S ta in less 

Steel m ost s u ita b le  for a  n ew  line  of h ig h est-q u a lity  m a rin e  trim , 
in c lu d in g  ru d d e rs  a n d  s tab ilize r fins.

' M S f  M m i Fruit Juices?
* \ f l j j  r n  W S r  W ill E-S 18-8 S ta in less  (T ype  302) c a n 

n in g  re serv o irs  b e  a ll r igh t for h a n d lin g  c itrous  Iruit ju ices  in c lu d 

in g  le m o n  ju ice?

iti Boiling Peroxide?
* For a  n e w  o x id a tio n  p ro c e ss  u s in g

b o iling  c o n c e n tra te d  h y d ro g e n  p e ro x id e , w o u ld  lo w -c a rb o n  E-S 
18-8 s ta in less  (T ype 304) c o n ta in e rs  b e  re s istan t?

$  I P  I f  « C h lo r id e  S to ra g e ?
l U Jui—[1— Ou r  p ro ce ss in g  invo lves  sto ring  co ld  

a lk a ll-m e ta l ch lo rid e  so lu tions (a q u e o u s)  in E-S 18-8 s ta in le ss  tanks. 
H ow  c a n  w e  inhib it p itting  a t  th e  lig u id  lin e ?

E v ery o n e  k n o w s th a t  S ta in le s s  is  id e a l 
f o r  h a n d l i n g  n i t r i c  a c id  —b u t  w h a t  
a b o u t  c o rro s io n  fro m  th e se  o th e r  c h e m i
c a ls?  E a s te rn 's  T e c h n ic a l  S ta ff a n sw e r  
q u e s t io n s  l ik e  th e s e  every  d a y . S o m e 
tim e s  th e  a n sw e r  c a n  b e  fo u n d  o n ly  
w ith  te s t  s h e e ts ;  m o re  o f te n  th e  ex p e 
r ie n c e  fo r w h ic h  E a s te rn  te c h n ic a l  m e n  
h a v e  g a in e d  th e ir  e s te e m  p ro v id es  a  
r a p id ,  a c c u ra te  s o lu t io n  to th e  p ro b le m . 
A n d  m u c h  b a s ic , u s e fu l  in fo rm a t io n  
on . th e  c o rro s io n  re s is ta n c e  of a ll ty p es 
of S ta in le s s  S tee l is  i n  th e  n e w  c o m 
p le te  c a ta lo g  “ E a s te rn  S ta in le s s  S teel 
S h e e ts .”  W rite  fo r y o u r  copy . j m l c E - fxi

f jW T  Welded Vessels?
W h at ty p e  ol S ta in less w o u ld  y o u  re c 

o m m en d  for la rg e  a l l -w e ld e d  a u to c la v e s  to h a n d le  re a c tio n s  of 
m a le ic  a n h y d r id e  in  m a k in g  syn thetic  res in s?

" A s k  E A S T E R N  lo r  the A n sw e r  
w hen S T A IN L E S S  is  the Question

STEEL GORPORAljlON
BALTIMORE 3 . MARVT n m
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In gen ious  N e w  

Technical Methods
To Help You with Your 

Reconversion Problems

¡11 another. In the case of the weaker acid, 
tests were made on submerged samples at 
temperatures of 25, 50, and 100 deg. C. 
In the case of the concentrated acid, the 
tests were conducted at the temperatures 
stated and in addition at 150 deg. C. The 
time intervals varied from 80 to 93 days 
submergence. Samples at the end of the 
test were evaluated on the basis of weight 
change, volume change, appearance of 
sample, and appearance of solution. The 
individual observations were weighted ac
cording to a system which our experience 
has indicated coordinates well with actual 
field results.

T he earlier Haveg under the conditions 
stated, rated in the case of the 50-percent 
acid as excellent at 25 and 50 deg. C., 
bu t unsuitable at 100 deg. C . In the case 
of the concentrated phosphoric, the earlier 
material rated good at 25 deg. C ., fair at 
50, bu t unsuitable at 100 and 150.

For the improved and presently used 
type Ilaveg, the results with the 50 per
cent acid were excellent at 25, 50, and 100 
deg. C. In the concentrated acid the 
newer Haveg was rated excellent at 25, 50, 
and 100 deg. C . and good at 150.

By relationship of service performance 
of the older grade with the test perform
ance of the newer grade it would seem 
that the present type Haveg “41” would 
offer an excellent material to be employed 
in many types of equipment where re
sistance to corrosion by phosphoric acid is 
a factor.New Micro Square Instantly Checks 

Right Angles to One 10,000th Inch! CARBON, GRAPHITE, 
KARBATE

L . C. W E R K IN G
N ational Carbon Co. 

Cleveland, Ohio

A l l  of the modifications of carbon used 
- structurally in the chemical industry are 

inert to ortho-phosphoric acid in all com
mercial concentrations. These modifications 
include amorphous carbon, graphite, and 
"Karbate” impervious carbon and graphite 
materials. Carbon has been used in electric 
plios. smelting furnaces, phosphoric acid 
precipitators and ducts for the past 20 to 30 
years. I t is also used extensively in hydration 
towers for the absorption of P .O , burner 
vapors in water.

In none of these applications is there evi
dence of attack by phosphorus compounds 
on the carbon, except a slow solution of 
electric furnace bottoms in unsaturated ferro- 
phospliorus. As a matter of fact, phosphoric 
acid deposits on carbon protect it from 
oxidation and permit operation considerably 
above temperatures (350 deg. C .) normally 
considered possible when excess air is present.

There is a top temperature limitation of 
170 deg. C. on Karbate itself, bu t by proper 
equipment design it can be operated in P.O , 
flue gases w ithout damage. Graphite is now 
successfully used as the burner chamber for 
producing P„Og. Temperatures are held well 
below oxidizing temperatures in excess air 
f450 deg. C .) by external water cooling. 
There is no evidence, of reaction between 
carbon or graphite and phosphoric acid at 
any known operating temperature in any of 
these applications.

Karbate products behave similarly from 
the chemical standpoint, and have been 
found satisfactory in test and commercial

Ideal for precision testing, the Aero Micro- 
Sine Square quickly and accurately checks 
right angle w ork to 1 /1 0 ,000th inch within  
a given distance. Its standard indicator dial 
instantly registers error, location  o f error, 
and amount o f correction required. D esigned  
for too l and die shops, m achine shops and 
testing laboratories, it also provides a stand
ard for checking master squares, tri-squares 
and tools.

The Aero Micro-Sine Square is very sim ple 
to operate, saves hours o f time. Made o f hard
ened tool steel, in  ground and lapped pre
cision construction. Available in tw o types: 
(1 )  Standard precision gauge in tenths, (2 )  
Lever indicator in thousandths. Both com 
plete with master checking blocks and carry
ing  cases.

On precision jobs, requiring a static position  
and mental alertness, workers undergo ner
vous tension which often results in fatigue. 
T ests have show n that the act o f  chew ing  
helps relieve tension—helps workers stay 
alert, thus increasing their efficiency to do 
m ore accurate work. For this reason, many 
plant owners urge workers tochew  W rigley’s 
Spearmint Gum on this type o f job.

You can get complete information from  
Aero Tool and Die Works

4554 Broadway, Chicago 40, Illinois

Standard Indicator Dial

AA-90

210 • S E P T E M B E R  1946  • CHEMICAL ENGINEERING



water & sewage

glass & ceramics

metals

m d - to A id  Ind ustr y - o n d  Y o u!

pharmaceuticals

HANDLING COMPLEX PROBLEMS in the chemical 
process industries makes m any a  purchasing 
and  p roduction  executive wish he had  as 
m any extra hands as this ancient H indu idol 
to  help him  through— and  he has!

THEY ARE HIS. . .  and yours — in th e  co o p era 
tion and assistance of chemists, engineers, and 
technicians on General Chemical C om pany’s 
Technical and E ngineering Service staffs. 
These experts arc well qualified by technical 
training and by practical industry-wide expe
rience to offer sound, constructive advice in 
m any ways—w hether your problems deal with

industrial, scientific or agricultural chemicals.

THEY CAN FURNISH pertinen t da ta  on proper
ties, grades, and packaging of General Chemi
cal p ro d u c ts  . . . ad v ise  on m a te ria ls  and  
methods for handling and storing them  . . . 
consult on their applications to  your opera
tions, .. and  work w ith you in the developm ent 
of special chemicals to m eet your individual 
requirem ents.

W hen “extra hands” such as these can help 
you, ju s t phone or write to  the nearest General 
C hem ical C o m p an y  S ales a n d  T ech n ica l 
Service Office listed below.

4 0  R E C T O R  STREET, N E W  Y O R K  6, N . Y.

Stiles and Technical Sendee Offices: Albany • Atlanta • Baltimore • Birmingham 
Boston • Bridgeport • Buffalo • Charlotte • Chicago • Cleveland ■ Denver 
Detroit • Houston • Kansas City • Los Angeles • Minneapolis • New York 
Philadelphia • Pittsburgh • Providence • San Francisco • Seattle • St. Louis 

Wenatchee (W ash.) • Yakima (Wash.)
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis.

In  C anada: T he N ichols Chem ical Company, L im ited 
M ontreal * T oron to  • Vancouver
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TEARDROPS

A R E 

NO PROBLEM!

Now "TEAR P^OP” flows os low 
as 5 cc per be remotely—

I N dpi ¿tg jT  E D 
R E C % # b  E D 
C O N T R O L L E D  
T O  T A  L I Z E D 

with the  n e w ly  d e v e l o p e d

R O T A - T R
electronic ami 

Rotameter
WRITE FOR

F I S C H E R P O R T E R  C O M P A N Y
H A TBOR O, P E N N A .— DEPT. 2 -9 B

L O N G E R  N O Z Z L E  L IF E  .

M IN IM U M

R E P L A C E M E N T

C O S T S

With A IR O C O O L  G A S  BURNER

A IR O C O O L  G A S  BURNER
[PATENTED]

Igniter ports, provided with renew able 
type recessed gas tips, inserted to direct 
the igniter ilame against the m ain volume 
of the mixture, prevent overheating, and 
burning oi castings, allow greater "turn- 
dow n" without "burnbaclc,"

A recessed  facing of refractory insulating 
plastic  protects the nozzle from extreme 
h ea t . . . reduces replacem ents, prolongs 
the nozzle life, and  reduces "dow n" time.

N O Z Z L E S

Raw gas pilot, an 
integral part of 
n o z z le s  in sizes 
4", 5’\  6“ and 
8” , is not sup
plied on 2", V/2"  
and 3 " sizes.

For full information about "Airocool" 
Burner Nozzles, write for catalog.

Gas

N A T IO N A L

Recessed facing of 
refractory insulating 
p la s t ic ,  p r o t e c t s  
nozzle from radiant 
heat.

BURNER CO., IN C O R P O R A T E D

1235 E. Sedgley Ave., Philadelphia 34, Pa. 
Texas Office: 2nd N ational Bank Bldg., Houston

nstallations in concentrations up to 85 per
cent II3PO, at atmospheric boiling point. 
Major applications of Karbate materais are 
in acid conveying systems (pumps, valves, 
piping), cooling all concentrations of H 3P 0 4 
in the manufacture of the acid, and heat
ing solutions typified by those used in the 
rust-proofing of steek For cooling, cascade 
coolers and shell-and-tube heat exchangers 
are normally used; while for heating, either 
shell-and-tube heat exchangers or plate heat
ers are used.

Contamination of the phosphoric acid by 
fluorides, sulphates, hydrofluoric and sul
phuric acids, such as may be encountered in 
phosphoric acid production by cither the 
wet or electric furnace, has no effect.

HIGH-SILICON IRON
R. M. SH IEL D S
The D uriron  Co.

D ayton, Ohio

O IL  BURNERS « 
A C C E SS  D O O R S

G A S  BURNERS 
A IR  DOO RS

G A S  PILOTS « 
BURNER BLOCKS

PUMP SETS • EXPLO SIO N  D O O R S  
FU RNACE  O BSERVATION  W IN D O W S

H i c h -s i l i c o n  in o N  is generally identified 
■ as an alloy containing 14.5 percent 

silicon, 0.6-0.9 manganese and 0.9 carbon. 
The high silicon content gives the alloy a 
low tensile strength and a high compres
sion strength, both reflected directly in the 
type of equipment in which it can he fur
nished. Design keeps stresses in compres
sion wherever possible. Its low tensile 
strength, zero elongation, and extreme 
hardness make the alloy somewhat subject 
to both heat and physical shock. It is fur
nished in the cast form only.

It possesses superior resistance to such 
acids as nitric, sulphuric, phosphoric and 
others which permit it to establish a sili
con oxide film on which its corrosion re
sistance depends. W hen the resistant film 
is established it cannot usually he destroyed 
by any concentration or temperature of 
that environment. Phosphoric acid in the 
pure state permits establishment of this 
film; consequently high-silicon iron can he 
recommended for phosphoric acid in all 
'concentrations and temperatures.

However, silicon iron cannot be recom
mended for use on hydrofluoric acid or 
other compounds of fluorine. Thus the 
success of using it on phosphoric acid de
pends entirely on whether the acid is pure 
or in the crude form, the latter invariably 
involving compounds of fluorine either as 
hydrofluoric acid or silicon fluoride. This 
condition will hold regardless of concen
tration or temperature of the crude acid.

Much work was done in the 20’s on new 
processes and types of equipment in the 
manufacture of phosphoric acid, both the 
so-called dry method using elemental phos
phorus and the wet method using phos
phate rock. Silicon iron was used widely 
on both because of its known resistance tcj, 
phosphoric acid and because its extreme 
hardness gave excellent resistance to abra
sion and erosion in the wet method. 
Though it was known that the presence of 
fluorine in the latter might have a marked 
effect on its life, at least one operator 
reported that excellent sendee was derived 
"even though not recommended bv the 
manufacturer.” Much of the original sili
con iron remains in service on pure phos
phoric acid and in many cases it continues 
to he used on the crude in spite of its 
shorter life. Continued use seems justified
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a n o t h e r

U A T I O N

\ p l P l M G

-

Missouri Avenue Plant
Atlantic City Electric Co.

Photo taken prior to m ajor 
addition now under construction.

.he choice of Daugherty Company to handle 

the erection of piping for the WOO degree steam installation 

now being added to this well known station is further testi

mony to the successful experience of Daugherty Company in 

handling complex power and process piping.

Daugherty' Company offers these facilities for power and 

process piping work: FABRICATION of high pressure, high  

temperature piping including alloy tubing. EQUIPMENT for 

field stress-relieving and radiographic inspection. WELDERS 

qualified for all classes of work. SUPERVISION by an unex

celled metallurgical, engineering and construction staff.

502  Union National Bank Bvilding, Youngstown 3, Ohio

P IP IN G  C O N T R A C T O R S  for the P O W E R  a n d  P R O C E S S  IN D U S T R IE S

because of its high resistance to abrasion.
Actual tests on Duriron in pure and 

crude phosphoric acid gave the following
data:

Acid Cone., In. Pcnetr.
Percent per Year
50, pure 0.0072
25, pure 0.0015
10, pure 0.0058
Dilute, crude containing 1 IF 1.40

The above tests were run at 85 deg. C., 
aerated. Many manufacturers and users of 
corrosion equipment have accepted 0.03 
in. penetration per year as a maximum 
value to determine whether the use of any 
alloy should be pursued further for process 
work. This is particularly true of castings 
and would not necessarily apply to such 
forms as sheet or plate. From the above 
table it is evident that this alloy falls well 
within the limits excepting on the crude 
phosphoric containing hydrofluoric acid.

VITREOUS SILICA
W IL L IA M  W . W IN S H IP

The Therm al Syndicate, Ltd. 
New York, N . Y.

R e a c t i o n  between vitreous silica and 
phosphoric acid is inappreciable at 

temperatures below 200 deg. C., bu t in
creases rather rapidly at higher tempera
tures. Laboratory tests with acid of 1.75 
sp. gr. indicate that it would take about 
eight months to eat away a thickness of 
1 mm. at 217 deg. C. or about 1.4 months 
at 270 deg. C.

It is readily attacked by fluorine com
pounds at high temperatures but is un
affected by sulphur trioxide or oxidizing 
conditions. Mixtures of concentrated sul
phuric and phosphoric acids can be dis
tilled in vitreous silica equipment with 
only very small resultant attack.

Vitreous silica cascade concentration 
trays, dishes and coolers, similar to those 
used as sulphuric acid units, have given 
excellent service in concentrating pure 
phosphoric acid to U.S.P. strength at op
erating temperatures of 200-230 deg. C. 
with an occassional maximum of 260 deg. 
C. Closed-end tubes of the same material 
were used in this connection for ther
mometer and pyrometer wells. T he dishes 
on the lower steps, handling the strongest 
acid at highest temperatures have rather a 
short life bu t the service given exceeds that 
with glass or porcelain by a considerable 
margin.

Equipment of vitreous silica is relatively 
inexpensive compared with other materials 
offered for handling pure phosporic acid 
and its solutions and is suitable for the 
treatment of many other compounds svith 
this reagent. It would appear to be a 
logical form of equipment for phosphoric 
acid manufacturing processes involving the 
use of hydrochloric or hydrobromic acids 
(e.g., E. Urbain, English Patent 278, 578, 
Feb. 24, 1927) or nitric acid (e.g., B. A. 
Bull, U. S. Patent 2, 130, 483, Sept. 20, 
1938).

Electric immersion heaters in vitreous 
silica envelopes are especially adapted to 
heating phosphoric acid solutions in vessels 
of any other material, where purity of 
product is vital.
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A-L SPECIALLOY STEEL SERVICE
T he light-colored central portion o f the WAC Cor
poral, above, is a three-compartment vessel for the 
rocket’s liquid propellents: oxygen in excess o f 2000  
p.s.i, and nitric acid and alcohol each in excess of 
600 p.s.i.

The builders, after engineering and eliminating all 
the ordinary materials, consulted Allegheny Ludlum 
for steels with unusual physical properties which 
could be obtained in the completely fabricated vessel. 
W e made recommendations and backed them with 
laboratory test and weld data, on the basis o f which  
the engineers made their designs and placed their 
orders for material: one grade o f Allegheny Special 
A lloy Steel in two thicknesses o f fiat stock for the 
higher and low er pressure vessels; another grade of 
Allegheny Stainless bar stock for fittings; and the 
necessary stainless wire for welding.

The plates and sheets for the vessels were held to 
closely controlled analyses in order to favor the 
ultimate in physical properties, consistent with fabri
cating demands. Equally important, Allegheny Lud
lum research technicians worked closely with the 
builder in establishing the technique and procedure of

CHEMICAL ENGINEERING • S E P T E M B E R  1946 •

fabrication, heat treatment and hydrostatic test.
The essential points to be made are that the WAC 

Corporal functioned as planned—and that A llegheny  
Ludlum Research did, too. W henever you want steels 
to do what ordinary materials can’t do, in the handling 
of high pressures, heat, corrosive or erosive influences, 
etc., call on the Allegheny Ludlum Technical Staff 
to help you.

A L I E G H M Y  

L U D I U N I
STEEL CORPORATION, P it t sb u rg h ,  Pa.

P a m e e fc  m

S Y M B O L  O f  V ALU £
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¿ e l I v e r Y -

on p ro c e ss  p la n t  e q u ip m e n t
In spite o f production difficulties, A cm e  is still m aking deliveries on t im e! O n e  of the  
reasons for this faster service is the com prehensive inventory  of ferrous and non-ferrous  
m etals uie generally carry. From  our stocks o f stainless steel, copper, alum inum , m onel 
metal, steel, and the m any clad materials, it is often possible to sta rt im m ediate  
production o f equipm ent ordered. This added A cm e  service can m ean the saving o f  
weeks or m onths in delivery. Why not consult A cm e  now regarding you r engineering and  
production problems and sch ed u les?

ACME PA., U. S. A.
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mu th e  m w Em/mm
DAN GUTLEBEN, Engineer

RUST POLLUTES the food and, if the 
technologist doesn’t know how to avoid 
the abomination, the advertising mananger 
makes it palatable. However in sugar and 
baking powder, the advertiser cannot dis
pel the prejudice against color. Fortun
ately, pure sugar solutions do not attack 
iron, but sirup from which the darkest 
color grade of brown sugar is made, having 
a pH slightly below neutral, picks up iron. 
Iron develops a lustreless gray color. To 
promote permanence of the golden color, 
the iron is converted by the addition of 
phosphoric acid to iron-phosphate, which 
is assimilable in the human system. The 
he-man’s daily ration requires 10 mg. of 
iron for strength and 0.88 mg. of phos
phorus for his bones. Thus for iron he 
needs one quarter pound of dark brown 
sugar daily and for phosphorus, ten pounds.

A STEEL JET CONDENSER, replacing 
an old one of cast iron, was designed for 
structural strength only. In a few years 
during wartime neglect of painting, a six
teenth of an inch of the steel shell was 
eaten away and 20 percent of the thick
ness was gone. In nine years the shell 
collapsed without warning but, since steel 
can bend and stretch, there was no splash 
and no casualty. Doubling the plate thick
ness would have increased the life at least 
25 years. On the other hand, the old 
cast iron condenser with a wall thickness 
of J  in. continued for 20 years, having 
received an occasional coat of paint. The 
deterioration did not screech bu t the de
creasing thickness could have been ascer
tained by test holes. By the warning of 
an occasional leak through a pit in the

W reck  o f  a c e n tr ifu g a l ( r ig h t) .  
A fte r  25  j r .  th e  b ro n z e  b a sk e t flew 
a p a r t  a t  1 ,2 0 0  rp m . G en era l ch ec k 
u p  d isc losed  a n o th e r  b a sk e t w ith 
o m in o u s  c o rro s io n  c rack  (b e lo w ). 
M o ra l: C e n tr ifu g a ls  sh o u ld  be in 
spec ted  a n n u a lly  ju st as b o ile rs  a re

metal, a new condenser was ordered and 
a week after delivery the old one collapsed.

In a similar case in another refinery a 
few months ago where strike binding had 
prevented replacement, two mechanics 
were making temporary repairs by apply
ing rcd-lcad poultices to some small holes. 
Suddenly the shell collapsed and both 
men were drawn in by the vacuum and 
lost their lives. The interior surface 'can 
be protected by applying an acid resisting 
paint once or twice a year but the cost of 
this over a period of ten years is greater 
than the amount of metal that is eaten 
away in the same period.

C ORROSION AND ERO SIO N  in a 
chemical plant require relentless inspec
tion. A 40-in. centrifugal basket, having 
served for a period of 25 years, suddenly 
flew apart at a speed' of 1,200 rpm. The 
photograph shows what happened. If this 
had occured in any other plant somebody 
would have been killed, but in a sugar 
house, providential allowance is made for 
stupidity—a gift from heaven. This is by 
no means the first failure of a centrifugal 
bu t within the chronicler’s 45-yr. experi
ence around the sugar house, no sugar 
craftsman ever suffered death due to such 
an accident. Let the picture be a warning 
lest at some time the guardian angel be 
temporarily absent doing duty on the high
way.

After the explosion the boys dismantled 
all their centrifugals for a check-up—and 
none too soon. One of the self-discharge 
centrifugal baskets is shown in the photo
graph; note the crack in the bottom cone. 
The crack was found after the 40-in. bas-

T w o m e n  w ere  su c k e d  th ro u g h  th e  
h o le  w hen  th is  co rro s io n -w eak en ed  
v a cu u m  p a n  c o n d e n s e r  co llap sed

ket had been operated for about 90,000 
hr., or about two million cycles at 0 to 
1,190 rpm. Fatigue supplemented by 
dezincification is suspected as the cause.

RUST RESISTANCE can also be 
achieved by metal spraying. W hen the 
art was young some 20 years ago we pur
chased the equipment including a sand 
blasting kit and a book on the theory and
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FUSED
BERYLLIUM

O X ID E
R E F R A C T O R Y

Suitable for the manufac
ture of H ig h  Temperature 
Resistant Crucibles, Thermo
c o u p le  P ro tectio n  Tubes, 
Pyrometer and Combustion 
Tubes, Electrical Insulators, 
Bricks, Furnace Linings and 
o th e r h ig h  te m p e ra tu re  
refractory ware.

S a m p le s ,  lite ra tu re  a n d  p rieet  
a v a ila b le  u p on  re q u e s f

W r ite  D ept. D

CLIFTON PRODUCTS
I N C O R P O R A T E D

P A IN E S V 1 L L E ,  O H I O

Charles Engelhard Inc.
233 N.J.R.R. Ave., N e w a rk  5, N. J.

Complete  Testing Unit

For checking COo and flue 
gas temperature, the ENGEL
HARD FLUALIZER combines a 
thermocouple with a Wheat
stone bridge, in a  rugged, 
portable unit. Complete with 
aspirator bulb, a  dryer, hose 
and all accessories. Weight 
only 8 lbs.

Write for descriptive 
Bulletin 700

practice. W e didn’t have time to read the 
hook, but Binder, who represented the 
German licenser and manufacturer, furn
ished an experienced mechanic. Using 
block tin, we metalized certain vital parts 
inside of the fermentcr tanks. One of the 
tanks was tinned over its entire interior 
area at a cost of $3,000, equal to more than 
one-third of the subsequent replacement 
cost of the tank. W here weak spots 
occurred in the coating, deterioration was 
accelerated. For the new tanks we later 
spent $900 for in. extra metal and 
thus increased life expectancy by 30 yr.

T O E  OLD M A N  OBSERVED with fas
cination the metalizing of various surfaces, 
lie  expressed a desire to cover the inside 
of an old cast iron vacuum pan with cop
per. This pan is used for “low” purity 
sirups containing various organic matters. 
Big hearted, we proceeded with precipitate 
eagerness and had the job done in a few 
days, having spent $1,200. Then came the 
test. In the first boiling, the iron surface 
shed the copper in large patches! Post 
mortem reference to the book disclosed 
that the quality of the liquid acting as a 
lvc set up a repellent galvanic action be
tween the iron and the copper! The 
greatest usefulness of the spray torch lias 
proven itself rather in metalizing turbine 
and pump shafts.

CO R R O SIO N  and erosion of sugar dis
charger shafts was eliminated by chrome 
plating. These shafts, about 2-t in. dia. 
and 3 i ft. long, slide vertically in a bronze 
bearing fastened to the cover of the cen
trifugal curb. A t the lower end of the 
shaft there is a blade 3 to 5 in. wide, which 
in its downward travel plows the sugar 
off the screen. Vertical alignment of the 
shaft must be maintained so as to keep 
the blade parallel and tangent to the 
screen. W hen the blade gets out of line, 
the corner jabs into the screen and di
rectly requires a SI 5 replacement. The 
old steel shafts, through the effect of 
wear and corrosion from sharp crystals 
and souring sweet-watcr, become rough 
and act like a rasp on the bearings. Ac
cordingly they gradually increase in wob- 
bliness till they have to be discarded. A 
shaft had a life of six years provided it 
was occasionally polished and fitted with 
a new bronze bearing, bu t the principal 
costliness of the working condition ap
peared in the destruction of the screens. 
T he new shafts are now ground, chrome 
plated to a thickness of 0.008 in., and 
eround again. T he first one thus prepared 
in 1936 is still in perfect condition.

FO R  W H ITEN ESS of product the en
gineer must restrain rust in steel tanks or 
else use rustless materials till he develops 
a less costly substitute. If, in spite of 
his best knowledge, some harmless im
purity remains that he cannot conceal, 
lie can take credit for its presence in 
clamorous language like the salesman whose 
House was stuck with a quantity of un
popular light-colored salmon. H e added to 
the label “Genuine Alaska W hite  Salmon. 
Guaranteed not to turn pink in the can.”

PR O T E C T IO N  AGAINST RUST in
sugar-house tanks over the idle season of 

i a few months is obtained by painting the

surfaces with sugar sirup. This is effective 
provided that the condensate from humid 
atmosphere does not make streaks. Lime 
whitewash is also an effective temporary 
protection. These coatings have the ad
vantage of easy removal. Lead paints are 
no t permitted in food products storage 
tanks because of the prejudice against dis
solved lead that may reach the consumer’s 
stomach. For tanks no t used for food 
products where deterioration due to corro
sive liquids must be combated, a cheap 
way to maintain steel plates is to add 
thickness. This will tide over till the 
“scientists” evolve something better or the 
industrialists can reduce the price of stain
less steel. An extra eighth of an inch 
added to the thickness of plates for a 
fcrmentor tank or a coal bunker protects 
the factor of safety for many years.

T H E  PO TEN CY  O F EXAM PLE of the
good painting job in the char house was 
impressive. A “hewer of wood had a 
woodshed to paint and he requested the 
Chief to secure for him 100 gal. of the 
same kind of paint that he had seen 
used in the char house. I t was necessary 
to explain to him that for certain pur
poses, as for instance, the policy of honesty, 
the best was none too good. T he pro
tection of the char house warranted a 
paint that cost $3.50 per gal. bu t for his 
woodshed something less than the best 
would serve and so we provided two 
gallons of barn paint a t $1.50.

T H E  IM PO R TA N C E of protection of 
the $35,000,000 Delaware Bridge between 
Philadelphia and Camden demanded a 
test at the site rather than a manufacturer’s 
guarantee based on a test a thousand miles 
awav. Long before ground was broken 
for the foundations samples of a variety of 
paints, variously applied, were exposed to 
the ravages that exist right there at the 
site.

T he structural steel in the sugar re
finery char house, which is infested with 
a confusion of gases, was neglected during 
the first war. T he char house is not an 
attractive place to visit and therefore un
exposed to critical inspection, bu t rust 
works quietly like a thief in the night. 
Besides, the war demand for sugar was 
more vociferous than rust. W hen relief 
from the urgency was reached in '23, two 
sandblasting machines and 28,000 lb. of 
red lead were purchased, and all of the 
steel received two coats of red lead and 
linseed oil followed by one of graphite.

T en years later, the thoroughness of the 
job was still justifying its cost, bu t the 
importuning salesman—and he has been a 
welcome kibitzer in our plant-proclaim ed 
that he had a better paint. T he engineer 
accepted a s'ample without prejudice and 
added it to the “ proving ground” for the 
benefit of the prospective successor b u t 
hesitated to use it in place of the ma
terial which bv experience had provided 
perfect protection for at least ten years. 
However there was curiosity to know why 
Mojeski had used for the Delaware Bridge 
the same paint that we did notwithstanding 
the salesman’s superior article. Here the 
salesman, caught short for an answer, 
blurted out the wrong one, namely 
“ Mojeski was unwilling to pay the price.”
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S C I E N T I F I C  I N S T R U M E N T S

R A  D I O  C O R P O R A  T I O N  o f  A  M E  R I C A

E N G I N E E R I N G  P R O D U C T S  D E P A R T M E N T .  C A M D E N .  N .J .

mm

N E W  - A Vacuum Gage

T he therm ocouple-gage attachm ent (left) for 
high pressures and the discharge gage (above) 
for low pressures connect directly to the vacuum 
system to be measured. R eadings are made at 

the suitcase-type contro l unit.

that Won’t Burn Out!
Y O U  W IL L  find th is  n ew  R C A  vacuum  g ag e  a h an d y , ex trem ely  

accu ra te  in s tru m e n t fo r m e a su rin g  p re ssu re s  from  a tm o s
p h e ric  to  less th a n  10“4 m m  H g  — just r ig h t fo r th e  w id e  variety  
o f  ap p a ra tu s  n o w  u s in g  k in e tic  vacuum  system s.

A u n iq u e  fea tu re  o f  th is  in s tru m e n t is th a t it can  be  o p e ra te d  
co n tin u o u sly , w ith o u t fear o f  d am ag e , a t any p re ssu re  from  760  
m m  to  th e  lo w e s t a tta in ab le  by you r vacuum  system .

T h e  th re e  m a jo r  p a rts  th a t m ak e  up  th is  vacuum  g ag e  a re  sh o w n  
above. T h e  control u n it  co n ta in s  th e  m ete rs , sw itch es, an d  o th e r  
c irc u it co m p o n e n ts . T h e  thermocouple ga ge  a tta ch m en t is u sed  to  
m ak e  re la tive ly  high-pressure  m easu rem en ts  such  as th o se  n eed ed  
to  d e te rm in e  th e  exac t tim e  in  th e  p u m p in g  cycle w h en  " r o u g h ” 
p u m p in g  sh o u ld  s to p  an d  m ech a n ica l an d  d iffu sion  p u m p in g  
sh o u ld  sta rt. T h e  d ischa rge  gage  g ives ad eq u a te  c u rre n t in d ic a tio n  
fo r  a ll low-pressure  m easu rem en ts .

T h e se  g ag es , c o n n ec ted  to  a vacuum  system , ac tua te  th e  m ete rs  
in  th e  c o n tro l  un it; re a d in g s  a re  easily  tra n s la te d  in to  accu ra te  
te rm s  o f  p re s su re  by c a lib ra tio n  a g a in s t a M cL eod gage .

T h is  in s tru m e n t is a tim e-te sted  d ev ice—b ack ed  by fo u r years 
o f  e x ce llen t se rv ice  as p a rt o f  th e  vacuum  system  o f  th e  w o rld - 
fam ous R C A  e le c tro n  m ic ro sc o p e . W e ’ll be g la d  to  sen d  you 
c o m p le te  in fo rm a tio n . W rite  D ep t. 23-1.

•  M e a su re s  both h igh  a n d  low  pressures w ith  g re a t  pre
cision

•  R a p id ly  responds to pressure  ch an ge s
•  Repetitive accuracy reduces time u su a lly  lost in gu e ss

w ork
•  Direct read in g
•  Sim ple, sturdy d e sign  a ssu res long, re liab le  service
•  Idea l for dem ountab le  system s

N ote that pressure ranges covered by these gages 
are ideal for m easuring m ost vacuums; the curves 
for each overlap th rough  a very convenient range.

30*
w at
Í ”  5 2 s i«2 i
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...to give constant, brilliant clarity 
and high capacity flowrates
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DICAL1TE FILTERAIDS
form a new filtering surface 

every 1 0  seconds!

•  Dicalite filteraids actually build a new filtering surface 
every 10 seconds! You can readily picture the action. The 
filteraid particles are mixed with the liquor being filtered. 
When the liquor is pumped through the press these particles 
are retained on the cloths or screens together with the sus
pended solids being removed. Thus the filter cake is formed — 
and its surface is the most active filtering medium. The par
ticles of Dicalite filteraid carried by the incoming liquor con
stantly renew the porosity of this filtering surface. They trap 
the solids, yet keep the surface —  and the entire cake —  porous 
for fast flow. Because of the diatom structure of Dicalite these 
"pore s" are microscopically fine, giving the liquor brilliant 
clarity. There is a grade of Dicalite for efficient and economical 

'filtration of all types of liquors. A  Dicalite Engineer is at your 
service for aid in any present or future filtration problem.

THE DICALITE  COMPANY
C H I C A G O  11 • N E W  Y O R K  5 • L O S  A N G E L E S  14

A  D IC A L IT E  F IL T E R  C A K E

Above is reproduced an unre
touched photograph of a filter 
cake formed using Dicalite fil
teraids. (A ) is the filter cloth, 
which, because of the precoat 
(B), peels cleanly away to show 
how easily the filter cake is re
moved. The cloth meshes are 
clean, after delivering full flow 
from the entire filtering area, 
and will be easily washed. (C) 
is the main filter cake, consisting 
of the particles of Dicalite filter
aid which have kept it porous 
for fast flow, and  also  the 
trapped  suspended  so lid s fil
tered out of the liquid. The uni
form color and texture indicates 
proper filteraid addition over 
the entire cycle and no doubt 
excellent clarity and high flow
rates were secured.

Filter cake surface 

en larged 75 times.



H U E S  I E  T H E  m m .

A. L loyd  T ay lo r

A. Lloyd Taylor has joined the staff of 
H. L. Shaw & Sons, Inc., Portsmouth, 
N . II., as vice president in charge of re
search and development.

C. Richard W alm er is now medical di
rector of Industrial Hygiene Foundation at 
Mellon Institute. Dr. W alm er will hold 
the rank of senior fellow.

Frank H . Lawton is now technical director 
of Hood Chemical Co., Pittsburgh. He 
joined Hood after 7 year's association 
with the Diamond Alkali Co.

Elmer M . Hertzmark is now associated 
with the Diamond Alkali Co. at their 
plant in Jersey City.

Herbert W . Henkels has accepted a posi
tion as research assistant at the Moore 
School, University of Pennsylvania.

E. R. Gilmore, who has been chief engi
neer of Emco Products, has been appointed 
chief engineer of the Pittsburgh Equit
able M eter Division of Rockwell M anu
facturing Co.

Robert A. Lees has been named man
ager of the American Anode, Inc., plant 
being constructed in Los Angeles and ex
pected to be in operation late this fall.

John R. Brown, Jr., has assumed the 
duties of director of chemical research of 
the Prolon Laboratory at the Pro-phy-lac-tic 
Brush Co.

P. M. Dinkins has been made president 
and a director of Jefferson Chemical Co., 
Inc., the company organized two years ago 
by American Cvanamid Co. and the Texas 
Co. to produce chemicals from petroleum 
and petroleum gases.

R. S. Dean, after 17 years with the Bureau 
of Mines, has left government service to 
reenter private business.

A llen  S. S m ith

Allen S. Smith, formerly research director 
at the Ann Arbor laboratory of the Blaw- 
Knox Division of the Blaw Knox Co., 
is now professor of chemical engineering 
at the University of Notre Dame.

C. Lalor Bnrdick, of E. I. du Pont de 
Nemours & Co. has returned from a 
vear of duty in Mexico City. Dr. Burdick 
now heads a special “high polymer com
mittee” which is studying Du Pont re
search and maufacturing activities con
cerned with nylon and similar polymeric 
compounds. He has been succeeded by 
William A. Denker as chairman of the 
board of Cia. Mexicana de Explosivos and 
by Robert W . Johnson as chairman of 
the board of Du Pont S. A.

W . A. Raimond and T . H . Thclin have 
been appointed chief chemists of the vat 
dyes and intermediates divisions respec
tively, of Calco Chemical Division, Ameri
can Cvanamid Co., Bound Brook, N. J. 
Recently appointed assistant chief chem
ists were G. S. Herrick, basic dyes; C. E. 
Lewis, organic chemicals; and R. H . Ebel, 
rubber chemicals.

Harold G. Turley, head of the leather 
laboratory' of Rohm & Haas Co., Phila
delphia, was this year’s recipient of the 
Alsop Award for distinguished contribu
tion to the advancement of leather making. 
T he award, instituted in 1939 by the 
Tannin Corp., was made at the recent 
annual convention of the American 
Leather Chemists Association.

Henry H . Thomas has joined the research 
and development staff of the Pemco 
Corp., Baltimore.

Felix C. Rodgers has been appointed gen
eral manager of the fire division of the 
Cardox Corp. of Chicago. H . V. W illiam
son, formerly chief engineer of the com
pany’s research division, is now director of 
research.

L. C. H u g h e s

Leslie C. Hughes, consulting chemical en
gineer, has been appointed consulting 
engineer for the chemical and process in
dustries by the H. K. Ferguson Co.

Willis M . Cooper has been transferred 
from the St. Louis office of Monsanto 
Chemical Co. to the London office of 
Monsanto Chemicals Ltd., where he will 
act as assistant and project engineering 
advisor to the engineering director.

Roger Adams, head of the department of 
chemistry in the University of Illinois and 
one of the nation’s leading organic chem
ists, has been awarded the Priestley Medal 
of the American Chemical Society. Dr. 
Adams, chairman of the Society’s board 
of directors, received the medal on Sep
tember 11 in Chicago.

W . M. Shafer, until recently a member of 
the research and metallurgical staffs of 
Fansteel Metallurgical Corp., North Chi
cago, 111. is now with the research de
partment of the National Radiator Co.

Dave W etherly, chemical engineer who 
participated in a supervisory capacity dur
ing the design and construction program 
at the Oak Ridge, Tcnn., atom bomb 
plant, has been named contract engineer 
fBr the eastern district by the H . K. 
Ferguson Co.

W . E. Jones, who has been associated 
with Diamond Alkali Co. for 30 years, 
resigned September 1.

R. C. Jones has been appointed general 
manager of the rayon division of Celanese 
Corp. of America to fill the post vacated 
by John E. Bassill, who retired from the 
company on September 1.

E. E. Lindsey and Frank S. Riordan have 
joined the staff of the department of 
chemical engineering of the University 
of Tennessee. Dr. Lindsey was with the
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and maintain the 
spray pattern 

at reduced pressures

S ta n d ard  W et and  
Dry Pipe Systems, as 
well a s  Thermostatically 
Controlled Pre-Action 
an d  Deluge Systems.

W rite for details

SUTTON, STEEIE & STEELE, INC. 
D A L L A S ,  T E X A S  

S A L C S  O F F I C E S  

SEPARATIONS ENGINEERING CORPORATION 
110 EAST 42nd STREET, NEW YORK, N. Y. 

OLIVER BUILDING, PITTSBURGH, PENNSYLVANIA 

ENGINEERING BUILDING, CHIC A G O , ILLINOIS

FLCUP EXCHANGE BUILDING 
MINNEAPOLIS. M INNESOTA

/ r f V A  41-43  DRUMM STREET
I  ^  I  'A N  ERANCISCO, CALIFORNIA

Charles W . Palmer, a vice president ol 
Canadian Celanese, Ltd., since 1930, and 
a member of the board of directors since 
1938, has been elected executive vice 
president, and a member of the finance 
and executive committee. W illiam McC. 
Cameron lias resigned as vice president of 
the company, but will continue as a 
director and member of the finance and 
executive committee.

John M . Cannon is now chief engineer of 
the chemical engineering division of S. D. 
Hicks &  Son Co., Boston.

R. W . i rnllingcr has been appointed 
chief of the Office of Experiment Sta
tions, U. S. Departm ent of Agriculture, 
to succeed Janies T . Jardine who retired 
July 31.

A1 C. Funk has retired from active busi
ness life after 35 years with the National 
Adhesive Division of National Starch 
Products, Inc., and its predecessor com
panies.

William L. McCracken, recently dis
charged from the U. S. Army Engineers 
with the rank of lieutenant colonel, has 
been appointed administrative assistant to 
the vice president in charge of research 
and engineering of Detrex Corp., Detroit.

F. M. Rogers, chief chemist at the W h it
ing laboratories of Standard Oil Co. (Ind.), 
retired September 1 after 38 years with 
Standard Oil. He has been succeeded bv 
P. C. W hite.

A. Douglas McLaren has been appointed 
ail assistant professor assigned to the In
stitute of Polymer Research of the Poly
technic Institute of Brooklyn, where he 
will be active both in research and teach
ing. lie  was formerly with the Du Pont 
Co.

LABORATORY MODEL

T h e  *' S.  S.  & S . ”  C O N T R O L A I R E  
SEPARATOR has [wo functions:

First ■— to separate a mixture of 
properly sized materials 
one from the other;

Second  —  to rem ove fines from  
homogeneous materials.

The CONTROLAIRE w ill separate mate
rials which are too fine to be properly sep
arated on the Sutton, Steele & Steele Air 
Table. A Sutton, Steele & Steele A ir Table 
will separate in the range of % "  down to 
48 mesh. The CONTROLAIRE w ill separate 
properly sized materials from 30 mesh down 
to 250 mesh.

O ur engineers w ill be glad to help solve  
your separating or concentrating problems 
and submit recommendations. W rite us and 
we w ill tell you to which of our laboratories 
samples may be sent for tests.

H erbert E. Schweyer has resigned from 
the Texas Co. and is now associate pro
fessor of chemical engineering at the Uni
versity of Florida.

Joseph II. Koffolt, of the chemical engi
neering department of the Ohio State 
University, has been elected chairman of 
the American Chemical Society’s Colum
bus Section succeeding John S. Crout of 
the Battelle Memorial Institute.

Hugo Klein, who recently resigned as vice 
president in charge of chemical production 

j and research of the Charles Bruning Co. 
] Inc., New York, has accepted the posi-

S u t t o n ,  S tee le  &  Stee le

CONTROLAIRE 
SEPARATOR

S P R IN K L E R  D IV IS IO N -
831 Beaver Avenue, N. S., 

Pittsburgh 12, Penna.

- BLA W -KN O X  
A Q U A T O M IC  

FO G  N O Z Z L E S  
ARE

NON-CLOGGING

Iloudry Process Corp. and Yale Univer
sity before his recent duty with the 
Navy. Mr. Riordan has been a chemical 
engineer with the Bureau of Mines at the 
Electrochemical Laboratory in Norris, 
Tenn.

W ard V. Evans will receive the 1946 
Honorary Scroll Award of the Americai 
Institute of Chemists at a dinner meet 
ing of the Chicago Chapter on Octobc 
4. Professor Evans is being honored fo: 
outstanding achievements as a teacher anc 
as an industrial consultant.

lis ted  by 
U nderwriters 
Laboratories, 

Inc.

The Aquatom ic Fog N ozzle  throws 
out atom ized water particles with 
force enough to reach the base  o f 
the fire, but fine enough to give 
m axim um  coo ling  and  quenching 
effect a special ad d ed  protection 
against fires in transformer oil and 
other flammable liquids.

Drafts and ord inary air turbulence 
do  not affect the pattern o f protection. 
The water particles are so separated  
that d ange r from electrical currents 
is prevented.
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T h e  i l lu s t r a t io n s  sh o w  a re p re s e n ta t iv e  se le c tio n  f r o m  th e  
th o u s a n d s  o f ty p es  a n d  sizes o f E x p lo s io n  P ro o f  C o n d u lc ts ,  
e sp e c ia lly  d e s ig n ed  fo r  u se  in  e le c tr ic a l in s ta l la t io n s  in  
lo c a tio n s  th a t  a re  h a z a rd o u s  b ecau se  f la m m a b le  a tm o s 
p h e re s  a r e  p re s e n t  o r  lik e ly  to  be  p re se n t.

T f p e  C U B  E xplosion-Proof 
Instrum ent C o n d u let

T y p e  FLÜ C Explosion-Proof 
S e c o n d a ry  B reaker C o n d u is !(CONDULETS are made only by CROUSE-HINDS)Typ e' H RC Explosion-Proof 

M ercury S w itch  
Therm ostat C o n d u lct T y p e  ETH Explosion-Proof 

H ow ler S ig n a l C o n d u let

T y p e  G U P  Explosion-Proof 
C on d u let of o se ries of advertisem ents which dem onstrate that CROUSE HINDS 

"co m p le te  l in e ” m eans much m ore than just a range of sizes — there  
is a wide variety of highly specialized types in each  classification.

T y p o  EFS Explosion-Proof 
S w itch  C o n d u lct

T y p o  f C C H  Explosion-Proof 
S w itch  C o n d u let for 

g a s o lin e  b u lk  stations

T y p e  C U A P  Explosion-Proof 
C on d u let T y p e  ETH Explosion-Proof 

Siren  S ig n a l

T y p o  E F S C  T w o -G an g 
E xplosion-Proof Push 

Button S w itch  C o n d u lct

T y p e  EYS Explosion-Proof 
S e a lin g  C o n d u lct

T y p e  C P S  T *  
E xplosio n-Proo f C o n d u lct

A d ju sta b le  T y p e  EHS 
E xplosion-Prool D e la y e d  

A ctio n  R e ce p ta c le  C on d u let 
w ith  Ch rom iu m  F a c e  P late  

lor h osp ita l o p e ra tin g  rooms 
a n d  sim ilar h a za rd o u s  loca tion s

T y p « EZS Explosion-Proof 
S e a lin g  C o n d u let 

for li2 to 3-m ch ootiduit
T y p e  F S Q  Explosion-Proof 

In terlo ck in g  R ecep tac le  
a n d  S w itch  Con dulet 

w ith  P lu g
T y p e  RCDE-8 Explosion-Proof 

F lood ligh t 2 0 0 W att
T y p e  EVH  Explosion-Proof 

H a n d  Lam pT y p e  G U JL Explosion-Proof 
C o n d u let

T y p e  O F C  E xplosion-Proo. 
Push Button Station  

C on d u lol

T y p e  G U A C  Explosion-Proof 
Con dulet

T y p e  EHS Explosion-Prool 
T rip le  S w itch  C on d u let T y p e  EMH E xplosion-Proof 

Instrum ent C on d u let

Type C U E L  Explosion-Proot 
C o n d u let T y p e  EGP Explosion-Proof 

Push Button S tatio n  an d  
P ilot L igh t Con dulet 
lor p a n e l m ounting

T y p e  C E S  Explosion-Proof 
D e la ye d  A ctio n  A rktite 

P lu g  R e ce p ta c le  C on d u let
T y p e  E V A  Explosion-Proof 
L igh tin g  F ixture 150 W a lt

Typ« ELG Explosion-Proof 
G a u g e  L igh tin g  C on d u let 

F luorescent
Type EH S E x plosion-Proof 

S ig n a l Ligh t C on d u let
T yp e EZS Explosion-Proof 

S e a lin g  Con dulet 
tor 3 12  to 6 -iitth  con d u it

T y p e  EJH Explosion-Proof 
C o n d u let w ith  D om e C over

T y p e  E V A  Explosion-Proof 
S ig n  Ligh t C o n d u let

T y p e  C P S  E xplosion-Proof 
D e la ye d  A ctio n  A rktite  
R ecep tac le  w ith  Plu g

T y p e  ECJ Explosion-Prool 
F lex ib le  C o u p lin gT y p e  E S C  Explosion-Proof 

C o n d u let
T y p e  FLB Explosion-Proof 
C ircu it  B reaker C on d u let

T y p e  ESP E xplosion-Proof 
P an elb o ard

T y p e  EHS Explosion-Proof 
Therm ostat C on dulet T y p e  C U S C  T w o -C a n g  

E xplosion-Proof 
C ircu it  B reaker C on d u let

T y p e  E C O  D ram  V a lv*Ty p « LBH Explosion-Proo! 
C on d u let

T y p e  HR E xplosion-Proof 
Therm ostat C on d u let

T y p e  C P S  T w o -C an g  
E xplosion-Proof D ela yed  

A ctio n  A rk tite  R ecep tac le
T y p e  ELG Explosion-Proof 
G a u g e  L igh tin g  C o n d u let T y p e  U N A  E xplosion-Proof 

C o n n ecto r w ith  A n g u la r  
A diuslm en t

T yp e F S Q C  Explosion-Proof 
In terlo ckin g  R ecep tac le  

a n d  S w itch  C on d u let

T y p e  ETR E xplosion-Proof 
B ell S ig n a l

T y p e  EMS E xplosion-Prool 
M ercury Lim it S w itch  

C on d u letE P C  Series 
E xplosion-Proof C o n d u lcts  

Motor Starters. C ircu it 
B reak ers  a n d  C o m b in a tio n s

T y p e  EPH  P o thead  
E xolosion-Proof C o n d u let

T y p e  EDP E xplosion-Prool 
P a g e lb o a id

T y p e  RLEE 14 
E xplosion-Proof F lood ligh t 

500-W att
T y p e  RCDE-8 Explosion-Proof 

P orta ble  F lood ligh t 
200 W att

T y p e  E V G  Explosion-Proof 
T y p e  EJB Explosion-Proof L igh tin g  C o n d u lo l

C o n d u let tot g a s o lin e  p u m ps

T y p e  E P C  Explosion-Prool 
In terlo ck in g  Plu g  R ecep tacle  

a n d  C u c u it  B reaker C o n d u let

T y p e  E V A  E xplosion-Proof 
L igh tin g  F ix tu re 5 0 U W atl

C R O U S E -H IN D S  C O M PA N Y
Sy ra c u se  t, N. Y., U.S.A.

Com plete listings o f each type 
are  in C ondulet C a ta lo g  250 0 .

O Hices: B ir m in g h a m  —  B o s to n  —  B u f f a lo  —  C h i c a g o  —  C in c in n a t i  —  C l e v e l a n d  —  D a l l a s  —  D e n v e r  —  D e tr o it  —  H o u s to n  —  K a n s a s  C i t y  —  L o s  A n g e l e s  —  M i l w a u k e e  —  M i n n e a p o l is  —  N e w  Y o r k '  
P h i l a d e lp h ia  —  P it ts b u r g h  —  P o r t la n d  O r e  —  S a n  F r a n c is c o  —  S e a t t le  —  S t L o u is  —  W a s h i n g t o n .  R esid en t S a le s  E ngineers:  A l b a n y  —  A t l a n t a  —  C h a r lo t t e  —  I n d i a n a p o li s  —  N e w  O r l e a n s

CROUSE-HINDS COMPANY OF CANADA LTD Main Office and Plant TORONTO. ONT,

C O N D U LE T S  * TRAFF IC  S IG N A L S  • A IR P O R T  L IG H T IN G  • FLO O D L IG H T S
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PLEATED

C h a s e  
B a g  C o .

GENERAL SALES OFFICES 
309 WEST JACKSON BLVD., CHICAGO 6, ILL.

BO ISE • D A LLA S ■ TOLEDO .  DENVER .  D ETROIT .  M INNEAPOLIS 
S T . LO U IS ■ NEW YORK • CLEVELAN D • M ILW AUKEE • PITTSBURGH 
B U F F A L O . K A N SA S C IT Y -  MEMPHIS • GOSHEN. IND .  PH ILADELPH IA 
NEW ORLEANS ■ ORLANDO. FLA . • SA LT  LA K E  C ITY  .  OKLAHOMA 
C IT Y  ■ PORTLAND. ORE. ■ R E ID SV ILLE , N. C, .  HARLINGEN. TEX A S 
CHAGRIN F A L L S . 0 .  .  HUTCHINSON. KAN. .  W INTER HAVEN, FLA.
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Harry A. Kuhn has retired because of dis
abilities in line of duty from his post of 
chief of the control division, Chemical 
Corps. Colonel Kuhn will remain in 
W ashington, D. C. where lie will open a 
consulting office.

Howard P. Milleville, research chemical 
engineer, has resigned his position at the 
Eastern Regional Research Laboratory of 
the U. S. Departm ent of Agriculture at 
Philadelphia, to enter the new laboratories 
of Donald K. Tressler and Associates at 
W estport, Conn.

W alter Dannenbaum lias been appointed 
general manager of the ammonia depart
ment of E. I. du Pont de Nemours & Co. 
He succeeded F. A. W ardenburg, who has 
retired after 39 years with the company.

Leonard T . Beale, president of the Penn- 
sylvania Salt Manufacturing Co. and Rich
ard L. Davies, assistant to the president of 
Pennsalt have received from King Chris
tian X the King Christian X Medal of 
Liberation for their efforts for the Danish 
cause during the years of Nazi occupation. 
Their activity came about as a result of 
the long association of Pennsalt with the

IL L IN O IS  W ATER  T R E A T M E N T  CO.
8 4 4 -9  C ed ar Sf., Rockford, Illinois 

7310-89 Empire State Bldg., N ew  York City

WATER TREATM ENT EN G IN E E R IN G  7
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Chase Liners are better, 
more sresilient, more 
flexible! Here’s why: 
they’rA crinkled for 
vertical \elasticity and 
pleated for horizontal 
elasticity k Result: no 
more brokdn liners nor 
costly damage to con
tents due to'|iner fail
ure or breakage.

Check on Chate Liners 
today. T hey’re the 
crinkled and pleated 
liners that assure- sav
ings . . . that actually 
cost no more!

M o d e r n  p l a n t s  s a v e  

w i t h  I L L C O - W A Y  

D E - I O N I Z E D  W A T E R

(the modern low-cost 
equivalent of distilled water)

Charles C. Price, III, head of the chemistry 
department in the University of Notre 
Dame, has been awarded the $1,000 
American Chemical Society Prize in Pure 
Chemistry for 1946. T he award, made 
annually, was presented to Professor Price 
in Chicago on September 11.

M artin T . Bennett has opened an office at 
917 15th St., N. W „  W ashington, D. C „ 
for the practice of general industrial engi
neering. Mr. Bennett is a chemical engi
neer with long experience in public utility 
work.

Edward C. Sterling has been elected chair
man of the American Chemical Society’s 
W estern Connecticut Section succeeding 
R. C. Swain.

Bernard II. Gilmore, formerly with the 
research laboratories of H . J. Heinz Co., 
has joined the research and development 
staff of Calgon, Inc., Pittsburgh, Pa., as 
food technologist.

John W . Beaty, formerly associated with 
the E. I. du Pont de Nemours Co., has 
joined the technical staff of the Quaker 
Oats Co. as chief chemist for the feed 
mill located a t Memphis, Tenn.

A N O T H E R  IL L C O -W A Y  IN S T A L L A T IO N :  
Pure woler is produced by this compact 
ILLCO -W A Y  De-ionizer (360 gph) in pro
gressive industrial plant. N o  fuel, no cool
ing water required, no periodic dism antling 
for cleaning.

If you use distilled water, the 
I l l c o - W a y  De-ionizing process 
can save you thousands of dol
lars! If  the cost of distilled water 
has been prohibitive, you can 
now have water of equivalent 
quality at a fraction of distilled 
water's cost!

I l l c o - W a y  De-ionized Water 
—in volume up to 500,000 gal
lons an hour—is produced at 1% 
to 10% of the cost of distillation!

Write today for complete de
scriptive literature. I t  will pay 
you to get the facts about this 
modern, no-fuel, ion-exchange 
process . . . used currently in 
hundreds of top-flight plants.

tion of manufacturing manager of Con
verted Rice, Houston, Tex.

Granville M. Read is now chief engineer 
of E. I. du Pont de Nemours &  Co. He 
was promoted from his position of assistant 
chief engineer to succeed Everett G. 
Ackart, who retired September 1 after 
nearly 40 years with D u Pont.

Thomas W . Nale, M. D., formerly plant 
physician of the South Charleston works 
of Carbide and Carbon Chemicals Corp., 
has been appointed assistant manager of 
the industrial toxicology department of 
Union Carbide and Carbon Corp., New 
York.



YOURS FOR INCREASED 

FAN EFFICIENCY

Whether your exhausting 
problem is materials, gases or 
fumes, you’ll find full data on 
the right fan in the new 
"Buffalo” Bulletin No. 3576. 
It will pay you to write for it 
today!

INDUSTRIAL EXHAUSTERS
( S a n  2 ) o  ^ 3 t  d 3 e t t e r  j^ o r  c jC e d A  I

Your power and maintenance bills tell the story . . .  as well as the 
efficient, dependable way your various materials are kept moving 
. . . when you install these husky new' "Buffalo” Industrial Exhausters!

Heavy-duty in overall construction, "Buffalo” Exhausters bring 
you latest improvements in rotor and casing design. All-welded 
material w'heels give a smooth surface to which particles do not 
cling. Readily opened cleanout door. Wide range of types, capacities, 
arrangements to meet particular requirements. Simply ask your 
local "Buffalo” representative about cutting conveying costs!

BUFFALO FORGE COMPANY
501 B R O A D W A Y  B U F F A L O , N E W  Y O R K

C a n a d ia n  B low er 0  Forge  Co., Ltd., Kitchener, Ont.

INDUSTRIAL EXHAUSTERS 
For Material Conveying



in Savannah, Georgia 
IT’S LAYNE—95 percent

In picturesque, progressive and industrially 
important Savannah, Georgia ,  and her a d 
jacent territory, Layne high efficiency Well 
W a te r  Systems score 95 per  cent.  They are 
serving the city of Savannah, which is full 100 
per  cent  Layne equ ipped— Ship Yards, Chem
ical Works, Dairies, Laundries, Cotton Com
presses and Warehouses, Cotton Oil Plants, 
Lumber Mills, Paper Mills, Fertilizer Works, 
Packing Houses, C em ent  Works, Powder 
Plants, Cemeteries , Tourist Courts and numer
ous other  industries. Such a record of pref
erence is the direct result of outstanding effi
ciency, extraordinary quality and complete 
satisfaction provided by Layne Well W ate r  
Systems.

Layne high efficiency Well W a te r  Systems 
are designed, built and installed complete by 
Layne's own engineers and field crews. Each 
System is thoroughly tes ted and adjusted for 
peak efficiency and low cost operat ion before 
delivery. From pump head to sand screen, 
every unit is made of the  very finest quality 
materials.

If you wish illustrated literature, bulletins, 
etc., address Layne & Bowler, Inc., General 
Offices, Memphis 8, Tenn.

HIGHEST EFFICIENCY
L ayne V ertica l T u rb in e  p u m p s  arc available in  
sizes to  produce  fro m  4 0  to  1 6 ,0 0 0  gallons o f  
water per m in u te . H ig h  e ffic ien cy  saves h undreds  
o f dollars on  pow er cost per  year.

AFFILIATED COMPANIES: I.n y n c -A rk n n sn s C o ., 
S tu ttR a r t , A rk . * L n y n e-A tlan tlc  C o ., N o rfo lk . 
V a. * L ay n e -C en tra l C o .. M em p h is , T e n n . * 
L a y n e -N o r th e rn  C o .. M ish aw a k a . In d . * Layne* 
L o u is ia n a  C o ., L ak e  C h a rle s . L a . * L o u is ian a  
W elt C o .. M o n ro e . L a . * L ayne-N ew  Y ork C o ., 
N ew  York C ity  *  L ay n e -N o r th w es t C o ., M il
w a u k e e . W Is. * L aync-O hlo  C o ., C o lu m b u s, Ohio 
*  L ay n e -T e x as C o .. H o u s to n , T e x a s  * L ayne- 

W e ste rn  C o ., K a n sas  C ity . M o. * L ay n e -W este rn  
C o. of M in n e so ta , M in n e a p o lis , M in n . * I n te r n a 
t io n a l  W a te r  S u p p ly  L td . ,  L o n d o n . O n ta r io . 
C an ad a * L ay n o -H lsp an o  A m e ric a n a , S . A ., 
M ex ico . D . F .

( LAYNE)
W ELL W ATER SY ST EM S 
VERTICAL TURBINE PUMPS

Danish government and Danish companies 
dating from 1865 when Pennsalt entered 
into its first agreement to import crude 
cryolite ore from the mines near Ivigtut, 
Greenland.

A. D. Andriola has been appointed chief 
research engineer to head a recently an
nounced engineering research program of 
the De Laval Steam Turbine Co. of 
Trenton, N . J.

• S E P T E M B E R  1946  • CHEMICAL ENGINEERING

G R I N D I N G ,  
R E  U N I F O R M  

D IS P E R S IO N S  RESULT  
IN  BETTER P R O D U C T S

The Eppenbach High 
Speed Wet Grinding 

Colloid M ill is a 
dual purpose machine:

A  It reduces particles to sub-m icro- 
d im ensions b y  gr in d ing , a n d  

A  Effects perfect d ispersion  o f such  
particles into flu id  o r p lastic  m a 
terials.

An examination of the 
turbine design shows why 
it is possible for a single 
machine to perform these 
two distinct operations.
Liquid is broken up into 
minute globules by high velocity im
pact at top of turbine. Suspended 
material is mechanically sheared by 
the rotor and stdtor teeth, and hy- 
draulically sheared by the final 
smooth surfaces of rotor and stator.
Eppenbach Mills are available in 
laboratory and production sizes. Ca-
Eicities range from Vi to 3600 gai

ns per hour or higher.

Write for complete details. Ask for 
m copy of Catalog No. 401.

EPPENBACH, INC.
L O N G  ISL A N D  C ITY  1, N . Y.

William P. Campbell, leader of the paper 
makers chemical research group at the ex
periment station of Hercules Powder Co. 
near W ilmington has been appointed di
rector of development of the PM C de
partment with headquarters in the W il
mington liome office. W . Donald Thom p
son, Jr., formerly assistant group leader 
is now acting group leader. Research 
chemists James W . Davis and Steams P u t
nam have been named assistant group 
leaders.

Harold C. W eingartncr, a chemical engi
neering graduate of the University of 
Illinois, has been appointed chief engi
neer of the vacuum engineering division 
of the National Research Corp. of Boston.

Charles W . Hymer, manager of the sport
ing powder division of Hercules Powder 
Co.’s Explosives Departm ent since 1919 
retired September 1. Henry N . Marsh, 
manager of smokeless powder operations, 
will take over management of the sporting 
powder division as well, with the title of 
manager, smokeless powder division.

Robert J. Davis, a chemical engineering 
graduate of the Massachusetts Institute of 
Technology has joined the technical serv
ice department of Colgate-Palmolive-Peet 
Co., Jersey City, N . J.

Frederick C. Abbott, formerly manager of 
the new products division, has been named 
assistant to the production manager in the 
manufacturing department of the Pennsyl
vania Salt Manufacturing Co. Hugh R. 
Bishop, recently released as a lieutenant 
colonel in the air forces after four years of 
service, has been named manager of the 
new products division replacing Mr. 
Abbott. Martin E. Johnson has been trans
ferred from the market research depart
ment to the new products division.

C. T . Carson has been elected vice presi
dent of Hiram W alker & Sons, Ltd. He 
will be in charge of production at the 
company's distillery in Walkerville, 
Ontario.

W arren W . Burr, paint, varnish and lac
quer expert who served as a naval officer 
in W orld W ar II, now heads the section 
on development of protective coatings and 
Pliolite resins of the research staff of T he 
Goodyear Rubber &• Tire Co.

Eugene C. Crittenden, associate director 
of the National Bureau of Standards has 
been elected to membership in the Inter
national Committee on W eights and 
Measures.

R. L. Baldwin has retired. He was sales



¿ < n  c x a m fr é c :

precision 
quarter-marked 
ends__

Those four points on each end of every WeldELL are 
small things to look for, but big things to find.

They make it far easier to follow center lines, angles 
and planes—save time, prevent errors.

Here is a feature that appeals to the practical man—  
an exclusive feature of WeldELLS—typical of the extra 
value you get in all Taylor Forge W elding Fittings.

Please note the list of extra-value features opposite. 
W ho can doubt that a job welded with fittings which 
lack these features does not sacrifice something— in speed 
of installation, in economy, in soundness, in the lasting 
satisfaction that goes with using the best!

T A Y L O R  F O R G E  A  P I P E  W O R K S
Genera! Offices & Works: P. O. Box 485, Chicago 

New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg.

Los Angeles Office: Oviatt Bldg.

WeldELLS a l o n e  c o m b i n e  t h e s e  f e a t u r e s :

• Seamless— greater strength and uniformity.
• Tangents— keep weld away from zone of 
highest stress— simplify lining up.
• Precision quarter-marked ends —  simplify 
layout and help insure accuracy.
• Selective reinforcement —  provides uniform 
strength.
• Perm anent and com plete  iden tifica t ion  
m ark ing— saves time and eliminates errors in 
shop and field.
• Woll thickness never less than specification 
minimum—assures full strength .and long life.
• Machine tool beveled ends— provides best 
welding surface and accurate bevel and land.
• The most complete line of Welding Fittings 
and Forged Steel Flanges In the World— in
sures complete service and undivided responsi-
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I N D U S T R I A L  I N D I C A T I N G ,  
R E M O T E  R E A D I N G  

a n d  R E C O R D I N G  
T H E R M O M E T E R S

C O N T R O L L E R S  
f o r  T i m e ,  P r e s s u r e  
a n d  T e m p e r a t u r e  

•

P R E S S U R E  G A U G E S  
a n d  R E C O R D E R S

lllutlcaltd catalog CM  
on request

inSTRirniEllT CO., Inc.
k HEW Ï0RK • CHICAGO • SAN FRANCISCO

Representatives 
in al! Principal Cities

GOTHRm

Manufacturers of

PROMPT
SHIPMENT

I  BULK M A T ER IAL  H A N D L IN G  SYSTEM S

development manager, Electrode Products, 
National Carbon Co. Inc.

Hayden B. Kline, director of Industrial 
Rayon Corp., has been elected to the 
newly created post of executive vice presi
dent and to membership on the executive 
committee.

Rufus E. Zimmerman, vice president in 
charge of research and technolog}' of the 
United States Steel Corp. of Delaware, 
has been elected to receive the medal for 
the advancement of research awarded 
annually by the American Society for 
Metals. It will be presented in Atlantic 
City, November 21.

John R. Lâcher, formerly with the Du 
Pont Co., has taken the position of assist
ant professor of chemistry at the University 
of Colorado. O ther additions to the Uni
versity of Colorado faculty' include Karl 
D ittmcr, assistant professor of chemistry, 
from Cornell University; Stanley Cristol, 
assistant professor of organic chemistry, 
from the Department of Agriculture; John 
S. Meek, instructor, from the University 
of Illinois; and Orville J. Sweeting, assist
ant professor of chemistry, from Cornell.

J. D. Fennebresque has been appointed 
general manager of the chemical division 
of the Celanese Corp. of America.

Hugo Hicmkc has joined the Pacific Coast 
division of the A. O. Smith Corp. as 
assistant director of the company’s service 
and development laboratory in Los An
geles. He will work on technical prob
lems arising in the company’s west coast 
plant and in the plants of two subsidiary 
concerns, the Sawyer Electrical Mfg. Co. 
and the Smith M eter Co.

O B I T U A R I E S

Logan G. Thomson, 61, president of the 
Champion Paper and Fibre Co., Hamil
ton, Ohio, died in La Jolla, Calif., last 
month.

W ilmer E. Crawford, 6 6 , head of the 
W ilmer H. Crawford Chemical Co. and 
a former president of the Cincinnati 
Paint, Oil and Varnish Club, died in 
Avondale, Ohio, August 5.

Carl L. Breitliaupt, 50, consulting engi
neer for the Prior Chemical Co. of New 
York, died while vacationing in Canada, 
August 13.

J. W . W izeman, chief of the inorganics 
branch of the chemicals division, Civilian 
Production Administration died at his 
home in Arlington, Va., August 15.

Gerald Thorp, vice president of the Beth
lehem Foundry and Machine Co., Bcthcle- 
hem, Pa., died August 22.

S 'l e u a i a s i

BUCKETS
•  Here's tire solution to your 
elevator bucket problem—and, 
a better one at that. These alu
minum buckets can be alloyed 
and constructed to your job 
specifications. Important, too, is 
their resistance to corrosion and 
abrasion. And, of course, their 
light weight means the attain
ment of greater capacities with
out an increase in power.

Many other castings in the 
Beaumont-Birch line also are 
now available in aluminum 
alloys. Write for details, today!

r
B E n u mo n T

BIRCH
C O M P A N Y

1510 Race Street • Philadelphia 2, Pa.

Harvey P. Tliclen, 36, product sales man- * 
agcr, steel containers, Continential Can 
Co,, died in New York August 24.

Karl F. Stahl, 91, internationally known 
chemist, died in Pittsburgh August 27.
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with  

S T A I N L E S S  T U B I N G

UNIFORM  HEATING AND C O O LIN G
. . . no heavy sections of the tube wails 
to slow down processing. The uniform  
walls of this tubing eliminate under
gauge sections that might cause prema
ture failure of a unit.

UNINTERRUPTED FLO W  . . . smooth 
sleek surfaces on I.D. and O.D. promote 
even flow. Carpenter Stainless Tubing 
retards scale and sludge formations.

CO R R O SIO N  AN D HEAT RESISTANCE
. . . fu ll corrosion and heat resistance 
properties in  each length of this tubing. 
Carpenter’s m ethod of manufacture 
does no t require, nor permit, any com
promise w ith Stainless Analysis.

U sefu l Techn ica l D ata  on S ta in less  T u b in g . . .
Velocity Constants, Mass Velocity Constants and Cross 
Sectional Areas (I.D . and O .D.) are provided by this 
new Stainless Tubing Çlicje Chart. I t also gives you in
formation on Physical Properties, Ultimate Strength, 
etc. of various types of Stainless Tubing. A note on your 
company letterhead will start your copy on its way. 
W rite today.

THE CARPENTER STEEL C O M P A N Y
W e l d e d  A l lo y  T u b e  D iv is ion  •  K e n i lw o r th ,  N. J .
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Bliiw-Knox Construction Co., Chemical 
Plants Division, Pittsburgh, has a contract 
from Colgate-Palmolive-Peet Co. for de
sign and processing equipment to be 
located at Kansas City, Kans.; Jefferson
ville, Ind.; and Jersey City, N. J.

Gas Atmospheres, Inc., Cleveland, has been 
formed to design, manufacture, and sell 
various types of equipment and processes 
to produce industrial gas atmospheres. 
A. A. Straub is president and general man
ager and headquarters arc at 20011 W est 
Lake Road.

Allis-Chalmers Mfg. Co., Milwaukee, has 
named Irwin McNiece assistant district 
superintendent of service and erection for 
the Los Angeles district.

Chain Belt Co., Milwaukee, has purchased 
the heavy ordnance plant constructed for 
the Defense Plant Corp. at W est Mil
waukee.

Combustion Engineering Co., Inc., New 
York, has formed Combustion Engineer
ing dc Mexico S. A., located at Lopez, 
Mexico, D. F. Resident executives of the 
new company are George C. Siefcrt, vice 
president and general manager and Seldon 
Merrill, manager of installation and service.

Rockwell Mfg. Co., Pittsburgh, has estab
lished a new hydraulics division to special

ize in the development of hydraulic equip
ment. W . H. Marsh is general manager of 
the division.

Brown Instrum ent Co., Philadelphia, has 
appointed I. K. Farley petroleum industry 
sales manager. R. A. Schlegel has been 
transferred from Chicago to New York 
where he will have charge of petroleum 
accounts in that area.

Westinghouse Electric Corp., Pittsburgh, 
has selected R. F. W right as manager of 
its office in Chattanooga, Tenn., to suc
ceed J. G. Simpson who has retired.

American Cyanainid Co., Calco Chemical 
Division, Bound Brook, N . J., has ap
pointed W . M. Boyce as southern repre
sentative for the Heller & Merz depart
ment.

Valve & Primer Corp., Chicago, is now 
represented in New York by A. H. E. 
Berchcm of the Bercliem Co., with offices 
at 50 Church St.

Ampco Metal, Inc., Milwaukee, has trans
ferred Henry A. Mullen from Detroit to 
the main office where he will serve as 
manager of resistance welding sales.

Elliott Co., Jeanette, Pa., has placed E. I. 
Pollard in charge of electrical engineering 
replacing Quintin Graham who recently
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A ll  Electric C u to u ts  for

Positive LOW WATER CONTROL
D e s ig n e d  to  c o n tr o l  a n y  ty p e  o f  w a te r  f r o m  s p r in g  

w a te r  to  b r in e s . F re e  o f  m q v in g  p a r t s ,  g la n d s  o r  

s e a ls  u n d e r  p re s s u re ,  e l im in a t in g  g r e a te s t  d r a w 

b a c k s  o f  u s u a l  cu to ffs . L a rg e  e le c tro d e  a re a . L o w  

c u r r e n t  d e n s i ty  in s u re s  f r e e d o m  o f  s p o t  c u r r e n ts .

T h r e e  ty p e s  o f  e le c tro d e  c h a m 

b e rs  a n d  f i t t in g s  a v a i la b le  fo r  

p re s s u re s  u p  to  1 5 0  lb s . A d a p ta 

b le  to  a l l  u n i t s  f o r  lo w  w a te r  c u t 

o ff  se rv ice . L o w  a n d  l in e  v o l ta g e  

ty p e s . D o u b le  v o l ta g e  co ils , p e r 

m i t t in g  1 1 5  o r  2 3 0  A .C . c o n 

n e c tio n s .

W RITE for complete 
specifications on au
tomatic temperature, 
pressure and flow 
controls.

F A C T O R Y  B R A N C H E S : PHILADELPHIA 
KANSAS CITY .  N E W  YORK .  DALLAS . 

HO USTON .  SAN FRANCISCO
D IS T R IB U T O R S  IN  P R IN C IP A L  C IT IE S

CONTROLS
G L E N D A L E  I,  CALIF.

.  ATLANTA .  BO STO N .  C H IC A G O  
DENVER .  DETROIT .  CLEVELAND 

SEATTLE .  PITTSBURGH
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R epublic EN D U RO  Stainless Steel—the metal which 
possesses exceptional resistance to intense heat and 
severe corrosion—is the ideal material for many different 
types of high temperature equipment.
ENDURO possesses high creep strength  —and resists 
scaling in  h ig h  tem perature applications—thereby 
effecting substantial savings in both equipment main
tenance and replacement costs.
For complete details about EN DURO Stainless Steel, 
including a list of the many different analyses and their 
corresponding physical properties, w rite  directly to:

R E P U B L IC  STEEL C O R P O R A T IO N
Alloy Steel Division • Massillon, Ohio

G E N E R A L  O F F I C E S  • C L E V E L A N D  1, O H I O
Export Department: Chrysler Building, New York 17, New York

/  i  .  * * ' HCi „

H H H H v

These stainless steel blower fans, 
used for high temperature oper
ations in  the chemical processing 
industry, represen t b u t one o f 
many a p p lica tions for Republic 
ENDURO Stainless Steel. Others 
include heat exchangers, condens
ers. evaporators, ke ttles , tubing, 
valves and drums.

... " :

O th er Republic P roducts include Carbon an d  AIIl
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1 Iardinge Co., Inc., York. Pa., is repre
sented in the Gulf Coast territory by C. L„ 
Chavigny Co., Sterling Bldg., Houston. 
Tex. This company also represents the 
American Hard Rubber Co., R. P. Adams 
Co., Goslm-Birmingham Mfg. Co., Hasco 
\  alve and Machine Co., and American 
Heat Reclaiming Co.

Merchants Chemical Co., Kim Court. 
Stamford, Conn., has been formed to 
manufacture industrial coatings and fin
ishes. Victor F. M utch, formerly president 
of Cordo Chemical Cor])., is president of 
the new company.

Lukens Steel Co., Coatesville, Pa., has 
opened an office at 332 South Michigan 
Ave., Chicago, with John II. Faunce, Jr- 
acting as manager of sales.

Expansion in  production facilities has kep t pace w ith  the  increas-

St. Regis Paper Co., New York, has 
opened a branch office for its subsidiary. 
St. Regis Sales Corp., in the Farr Bldg.. 
Allentown, Pa. J. Lea Fearing, Jr., is in 
charge of the office and will handle sales 
of the multiwall paper bag division.

Lion Oil Co., F.l Dorado, Ark., has ap
pointed Norman II. Eason as assistant sales 
manager of its chemical division. Mr. 
Eason will handle the sale of ammonium 
ni'.ratc fertilizers.

ing dem and for W ESTO N  all-m etal therm om eters, thus prom pt 

deliveries of catalogued models are assured. In m ost standard  

ranges and  stem lengths, spot shipm ents can be m ade from  stock.

The W ESTO N  therm om eter is of rugged, all-metal construc

tion, w ith large legible scales. Available in ranges from  -100  F. 

to +1000 F. and  -100 C. to +400 C. Scale lengths from 6"  to 

12". Stem lengths from 21/ / '  to 60". A ccuracy guaranteed. Avail

able through your local jobber or W ESTO N  representative.

W E S T O N  E L E C T R IC A L  IN S T R U M E N T  C O R P O R A T IO N

590 Frelinghuysen Avenue, Newark 5, New Jersey

F. I. du Pont dc Nemours &- Co., W il
mington, has transferred Dr. Emil D. Rics 
from the position of assistant director of 
ales of the ammonia department to assist- 

in t general manager of the department. 
V  alter Danncnbaum has been general 
manager of the department since June 30.

Koppcrs Co., Inc., Pittsburgh, has con
solidated all public and advertising activities 
of the company into a new unit to be 
known as the Public Relations Section. 
Robert II. McClintic has been appointed 
director of public relations.

W-estvaco Chlorine Products Corp., New 
York, has opened an office at 1900 East 
Jefferson St.. Detroit, with Donald C. 
Oskin in charge. Mr. Oskin joined the

was appointed assistant manager of the 
Ridgwav Division.

Freeport Sulphur Co., New York, has 
elected Frank Hamilton vice president of 
its subsidiary, Nicaro Nickel Co. Mr. Ham
ilton has been serving as assistant to the 
president.

Patch and Taimage, Stamford, Conn., is a 
new partnership firm organized by Earl S. 
Patch and C. Robert Taimage to serve in
dustrial companies in the field of powder 
metallurgy.

Independent Pneumatic Tool Co., Chi
cago, has opened a branch office in St. 
Paul. Minn. It is in charge of Joseph A. 
Bell who for the last six years has rcprc- 
sented the company in that area.

Timken Roller Bearing Co., Canton, Ohio, 
announces that R. E. Wagenhals, formerly 
quality control engineer, is now director of 
quality control for all bearing divisions of 
the company.
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A QUICKER BEGINNING!
Sivyer goes beyond the point of usual foundry practice in finishing 

castings for greuter dimensional accuracy . . .  correct size, shape 
and contour. Thus, Sivyer castings get on the job faster.

This means less handling . . . less processing of castings on your 
end. And once they are on the job, by the same token of taking time 

to make a sounder product, Sivyer castings stay there longer.

Dimensional accuracy is just another reason why critical 
buyers specify castings bearing the Sivyer diamond <^> the mark

worth looking for. The next jo b -  
simple or difficult—give Sivyer a trial.

V i
á 3 cC A ST IN G

M /L W A W C £ £ '
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Z O M PA f4 Y
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company laic last year after serving for 
four years in the armed forces as a major on 
the staff of General Doolittle.

Monsanto Chemical Co., St. Louis, has 
appointed F. Faxon Ogden manager of spe
cial products sales development for the 
Mcrrimac Division in Boston and J. J. 
McCarthy manager of chemical sales de
velopment in charge of new products for 
the paper and leather industries.

Taco Engineering Co., 2620 South Park 
Avc., Chicago, has been formed by Theo
dore A. Cohen. T he company is a con
sulting, designing and manufacturing or
ganization specializing in electronic and 
clectro-mcchanica] automatic control equip- 
ment.

American Car and Foundry Co., New 
York, has appointed R. S. Slater manager 
of tank car sales in charge of sales of tank 
cars, storage tanks, and pressure vessels.

National Tube Co., United States Steel 
Corp. subsidiary, Chicago, has elected 
William F. M cConnor to the position of 
vice president in charge of sales.

Moore Products Co., Philadelphia, has 
opened an office in 105 W est Monroe 
Bldg., Chicago, with Jack J. Frcgean in 
charge of sales and sendee.

John A. Rocbling’s Sons Co., Trenton, 
N . J., has promoted Forest S. Burtch to 
manager of sales, wire rope division, and 
William Hobbs, Jr., to manager of sales, 
aircord division.

Standard Engineering Co., Youngstown, 
Ohio, has advanced William Rodder from 
the position of chief engineer to director 
of engineering. Perry' Snyder succeeds him 
as chief engineer.

Farrel-Birmingham Co., Inc., Ansonia, 
Conn., has moved Harry D . Temporal 
from Akron to Chicago where he will 
manage the company’s office. He is suc
ceeded at Akron by William R. Bowen 
who has returned to the company after 
serving as lieutenant-commander in the 
Navy.

American Cyanamid Co., Calco Chemical 
Division, Bound Brook, N. J., announces 
that the new office of the Chicago branch 
of its pigment department is located at 
228 North LaSalle St. This is headquar
ters for Gerald J. Boyer, Kenneth A. Coate, 
and Paul J. Cucnot.

Ilydropress, Inc., New York, has opened 
a branch office in the Industrial Bank 
Bldg., Detroit which is under the super
vision of Roland S. Higgins who has been 
serving in the Office of the Chief of 
Ordnance—Detroit, with the rank of major.

Clark Bros. Co., Inc., Olcan, N . Y., has 
added three new members to its staff. T . R. 
Foster will head the centrifugal compressor 
sales department at Olean; Joe Y. Allen, Jr.. 
w ill act as engineer in the technical service 
department at Houston, Texas; and C . R. 
Maddox will go to Venezuela where lie will 
open a branch office in Caracas.

H ow  N-Sol-A, made w ith N  Brand Silicate, can increase the 
rate of grow th of the floe is demonstrated in the above jars. 
R ight jar, alum ; left, alum and N-Sol-A. The floe is large, tough, 
and rapid-settling.

Improved quality of finished water is the reason why many 
plants have selected an N-Sol Process. In  other cases, N-Sol 
has increased capacity through higher flow rates and longer 
filter runs, which permits the design of a smaller p lant to fit 
specifications.

Before you complete your plan for a new filtration plant, 
ask for inform ation about the four processes of treating water 
with activated silica. Y ou’ll also w ant the handy literature folder 
(#r52-8) containing bulletins and reprints of technical articles, 
describing the use of N-Sol Processes. Free on request.

Four processes to fit any water treat
ment procedure — save space, save 
money.
N-Sol-A*—N Brand reacted with 
ammonium sulfate. Used where 
chloraminę sterilization is desired. 
N-Sol-B—N Brand reacted with 
alum. Used with any sterilization 
procedure. (U.S. Pat.No.2,310,009)

N-Sol-C*—N Brand reacted with 
chlorine. Used with any chlorine 
sterilization.
Baylis Sol—N Brand reacted with 
sulphuric acid. Used with any 
sterilization procedure. (U.S. Pat. 
No. 2,217,466)
* Patent Applied For

PHILADELPHIA Q U A RTZ COM PANY, PHILADELPHIA 6
A V A I L A B L E  U N D E R  L I C E N S E  W I T H O U T  C H A R G E
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Have you a hard job for Horsepower?
Tor lough  jobs, an  industria l type m otor is ju s t the ticket! 
For 3 0  years, we’ve been bu ild ing  H ow ell industria l m otors 

to operate  u n d e r the grueling  conditions found  in  the au to 

motive, m achine tool, food, dairy  and  o ther im po itan t 

industries. ■

Howell M otors arc first choice in a score of industries 
because: ( 1) T hey  arc precision-built of the finest materials,

w ith copper o r bronze rotors, and  com pletely insulated. 
(2) T hey  are sm o o th -o p e ra tin g -s ta tica lly  and  dynam ically 
balanced. (3 ) T hey  arc designed for the toughest tasks in 
industry — consequently they perform  b e tte r on all jobs.

Sec the nearest H ow ell R epresentative for your needs in 
specialized o r standard  m otors u p  to 1 5 0  h.p. Rem em ber, 
you pay no  m ore for industria l type Howell M otors—and 
always get top quality  for your money.

In  1897, a u to m o b ile s  w e re  p u t  to g e th e r  
w i t h  s c r e w  d r i v e r s  a n d  w r e n c h e s .  

M ac h in e  to o ls  fo r  t h e  g ro w in g  in d u s try  
soon  a p p e a re d . B u t  p a r ts  m a d e  on  th e s e  
m a c h in e s  s t i l l  h a d  to  b e  a sse m b le d  b y  h a n d  
—it  to o k  a  lo t  o f ‘'t in k e r in g "  to  m a k e  
th e m  fit .

In  1913 cam e  th e  f ir s t  m o v in g  a s 
s e m b ly  l in e —th e  fo r e r u n n e r  o f m o d 

e rn  m a ss  p ro d u c tio n . I t  e l im in a te d  th e  
b a c k - b re a k in g  la b o r  o f c a r ry in g  p a r ts  f ro m  
m a c h in e  to  m a c h in e , th e n  to  a sse m b ly  
p o in t. N ow , th e  w o rk , n o t  th e  m a n , p r o 
g re s se d  fro m  o p e ra tio n  to  o p e ra tio n .

Tj|i T o d ay , e le c tr ic a l  h o rs e p o w e r  n o t  o n ly  
S 0 '  r u n s  a ll  a ss e m b ly  lin e s  a n d  c o n v e y o r 
sy stem s , b u t  a lso  o p e ra te s  m a c h in e  to o ls . 
S in c e  1915, H o w ell h a s  sp ec ia liz ed  in  m a k 
in g  in d u s t r ia l  ty p e  m o to r s  fo r  th e s e  ta s k s  in 
th e  a u to m o tiv e  a n d  m a n y  o th e r  in d u s tr ie s .

HOWELL MOTORS
HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 

Manufacturers of Quality Industrial Type Motors Since 1915

ow etl Enclosed, Fan -C o o le d  M o to r— Type  K, a v a i l-  
jle  th ro u g h  125 h .p . A lso  a  w id e  r a n g e  o f o th e r  
o w e ll in d u s tr ia l  ty p e  m o to rs  u p  to  150 h .p .
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THE MAGNESIUM CONTENT 
OF FERTILIZER S

S e v e n t y  percent of the magnesium 
added to crops in recent years has been in 
the form of liming materials. Ten years 
ago 8 Q percent was in the form of animal 
manure. This rapid change has been due 
to the tremendous increase in the use of 
ground limestone and to an increase in the 
average magnesium content of the lime
stone used. Relatively less dolomite is now 
used to make mixed fertilizers than in 
1937 although the total tonnage is larger. 
T he percentage of water-soluble magnesium

in mixed fertilizers has increased. Nearly all 
of the common fertilizer materials contain 
small proportions of magnesium. Thus 
mixed fertilizers always contain traces even 
though none is intentionally added. The 
magnesia content of 62 representative 
samples of mixed fertilizers manufactured 
without any of the recognized magnesium 
carriers, such as dolomite, Cal-Nitro, sul
phate of potash-magnesia, etc., is 0.28 
percent.

A. B. M elu-ing , B u re a u  o f  P l a n t  I n 
d u s t r y ,  S o ils , a n d  A g r ic u l tu r e ,  b e fo re  D i
v is io n  o f  F e r t i l i z e r  C h e m is try ,  A m e ric a n  
C h e m ic a l S o c ie ty , C h ic a g o , S e p t. 10, 10-iC.

TO X ICITY  DATA FILES 
OF T H E  CWS

T h e  e s t a b l i s h m e n t  of the Toxicity’ 
Files Section of the Information Division 
in 1941 initiated a new informational serv
ice designed to make readily available to 
Chemical Warfare Service technical per
sonnel all data (chemical, physical, toxico
logic, protection, field-test, etc.) on the 
now approximately 5,000 compounds that 
have been studied as possible chemical war
fare agents, thus eliminating the necessity 
of time-consuming library searches through 
our many thousands of unpublished tech
nical reports. References, data, abstracts, 
and critical evaluations made in this section 
arc all readily available through the 
Toxicity Files Index and “Toxicity Fold
ers.” An important feature of the work is 
the critical evaluation of techniques used,

M otor or 
P u lley  
D rive  

O p tio n a l

WRITE for 
COMPLETE 

DETAILS

LIQUIDS WORTH STORING ARE WORTH MEASURING'

JACKSON & CHURCH CO. 
S A G I N A W ,  M I C H I G A N

A S  Q U IC K  A S  A
The Zenith Pulp Press, with capa 

city up to 26  tons per hour, 

thoroughly dewaters wet pulps 

and  slurries such as:

Boot Pulp • Citrus Wastes
•  Tomato Pomace • Cherries
•  Corn Fibre • Paper Pulp
• Reclaimed Rubber, etc.

Heavy screw-type spindle applies

1 smooth, continuous pressure, forces 

pulp or slurry against selective 

resistance. Rifle drilled resistors 

permit use of steam when neces

sary. M inutely perforated screens 

assure efficient dra inage, hold 

pulp losses to minimum. Ball thrust 

bearings and oversize shaft bear

ings reduce power load.

N ew  uses for the remarkably 

efficient, profitable Zenith Pulp 

Press are being constantly de- 

veloped. A n  experimental press is 

a v a i l a b l e  f o r  

t r i a l  in  y o u r  

plant.

W rite for full 

information.

THE LlßUIPOMETER CORP.

3 6 -2 9  S K IL L M A N  A V E . ,  LONG ISL A N D  CITY,I,N .Y .

236 • SE P T E M B E R  1946 • CHEMICAL ENGINEERING



HALF A BILLION POUNDS OF STEEL

B R O W N - B I L T

Or Any Step 

fin Design, 

Engineering, 

Fabrication
/ .

Or Erection 

., . of ,.m 
Process

M B

a ?4

and Chemicals-.NX v t  I

In d u str ie ll

★ f
P.O. BOX 2634 

HOUSTON ITEXAS

F a b r i c a t i o n
In fo u r  years, 2 5 0 ,0 0 0  ton s, half a billion  

pounds o f  steel, w ere fabricated  in  one o f  the  

plate and angle shops under m an agem en t o f  

Brow n & R oot, Inc. E ngineered  fabrication  is a 

specialty  o f  this oldest firm  o f  all-around b u ild 

ers in  the Southw est. T he shops are superbly

equip ped  and are ready to tack le  any o f  your
;; ' x  . .

"abrication problem s. N o fab rication  job is too
"N X , ' " N X  

b ig , none, toó sm all.

Fabrication is an integrated part o f  the
' ' '/  '' % " ' #\  ' # : m N • <

design-engineering-fabrication-erection  service, 

all in on e good  organization , offered  bj. Brow n  

& R oot, In c ., or we can fabricate to you r speci-

f i c a t i o n s . ^ p ^  , á ' \  f t  1 -

W e can load  d irectly  fro m  our docks to sea

go in g  sh ip  or barge, or rail or h ighw ay trans

portation is available.

B R O W N  &  R O O T .  I n c .
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Penstock Coating. Pipes are 5' diam x 30' long. Coating Tank is 7'-6 diam. x 36 
deep. Internal Heating Coils are especially designed for this unusual installation.

Ev en  H e a t for T an k s  
36 feet deep  

or 300 feet long
Sizzling heat is what is wanted for Dipping Tanks and 
Saturators. Not only sizzling heat—but heat always under 
control. Heat that may be adjusted—up or down—for 
varying loads.

Sizzling heat—but heat without pressure—without ex
plosion hazard—without nauseating odors.

Asphalt Shingles, Asphalt Coated Paper, W. P. 
and R. C. Wire and Cable, Culverts, Penstocks, 
Battery Boxes. These are a few products speeded 
up by and improved in quality by controlled 
heat, the Merrill Process way.

And Dipping Tanks come in all sizes and shapes. (We 
recall one 300 feet long.) But whatever size and shape, 
they may be Merrill treated, and Merrill Process may be 
depended upon.

Investigate the Merrill Process System, 
built in standard size units for small and 
large industrial plants. Write for sixty- 
four page book of latest information on 
“Industrial Heating by Oil Circulation."

HlaH

‘'«ft

u

P arks-C ram er Com pany
ENGINEERS AND CONTRACTORS 

1104 Old South Building, Boston, Massachusetts

data reported, and conclusions drawn. An 
authoritative “Toxicity Data Sheet” is pre
pared for each compound. Very recently 
work lias been started on a series of mono
graphs presenting the available data on 
the different types of compounds studied, 
and correlating, as far as possible, the 
physiologic effects with chemical structure 
and chemical and physical properties. An 
important aspect of the work of this 
group it its association with the Insect 
Control Committee of the National Re
search Council in the development of a 
system of classifying and coding chemical 
compounds so that the use of punched 
cards and a sorting machine will make it 
possible to locate easily and surely all re
lated compounds on which data are availa
ble. Such cards will be made for our files 
as soon as the system of coding is ready 
for use.

IS. I ,. W a r d e l l ,  I n f o r m a t io n  D iv is io n , 
b e fo re  D iv is io n  o f  C h e m ic a l E n g in ee rin s ;, 
A m e r ic a n  C h e m ic a l S o c ie ty , C h ic ag o , 
S ep t. 11, 1940.

T H E  MANUFACTURE O F PIGMENT- 
IN-OIL PASTES

“ F l u s h in g ”  is the process of transferring 
to an oily vehicle of pigment particles from 
the wet filter cakes resulting at the end of 
the chemical manufacture. I t is accom
plished in powerful kneaders with the aid 
of a surface-active agent, and has been the 
most satisfactory process for making pig- 
ment-in-oil pastes from wet pigment toners 
and lakes, since it obviates the necessity of 
converting the latter to a fine pigment 
powder and subsequent grinding into the 
oily vehicle on milling rolls.

A more economical process has been de
veloped which somewhat resembles the 
newer type of emulsion-flushing procedures, 
eliminates the need of surface-active agents 
and powerful kneaders by absorbing the 
oily vehicle on the pigment particles while 
they are still slurrying in their striking so
lution. The resulting pigment-in-oil slurry 
acts like the slurry of the oil-free pig
ment; it filters as fast, it can be washed to 
remove all acid and other impurities, and 
it can be dried under vacuum. In its 
dried form, it is still a solid; however, it 
becomes a paste when subjected to  pres
sures; or it can be converted readily into 
oil paints with paint thinners which arc 
solvents for the vehicle.

The new process is applicable to manu
facture of many different pigments, bu t it 
was-especially developed for the poly-acid 
toners of rhodamine B, which require fairly 
strong acid solutions and the absence of 
the usual surface-active agents to avoid 
“bleeding of the color,” a term denoting 
the partial redispersion of the pigment in 
the water layer and indicating a propor
tionate loss in yield. In order to effect sub
stantially complete oil adsorption, the 
pigment was in a state of very' fine sub
division, such as is obtainable in emulsions 
made with dilute ammonia solutions. These 
emulsions readily break when they are made 
acid. Their breakdown starts immediately 
as they enter the acid pigment slurry. How
ever, the adsorption by the pigment pro
ceeds sufficiently fast, so that under proper 
conditions a negligible amount of oil fails 
to be adsorbed.

Prior to the addition of the emulsion,
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Q u a lity  b v  th
B&A P urified  Calcium  A cetate in  com m ercial 

. quantities . . . ano ther exam ple of th e  ab ility  of 
G eneral Chem ical C om pany’s B aker & Adamson 
Division to  produce qua lity  by  the  carload  in  
supplying th e  fine chem ical needs of Am erican 

Industry .
H ere is a quality  chem ical . . . assaying 99% 

m in. C a(C 2H 30 2) 2•'H 20  . .  .w h ich  is fa r superior 
to  o rd inary  acetate of lim e for the m anufacture 
of pharm aceuticals, plastics, food products and

other com m odities w here h igh  p u rity  of process 

m ateria ls is indispensable.
Many are th e  established applications of th is 

B&A F ine Chem ical. P erh ap s it  has a place in  
your process too. I f  so, le t us know  your req u ire 
m ents now. A nd rem e m b e r-w h e th e r you need 
purified  Calcium  A cetate in  bo ttle , d rum , o r even 
carload lots—B aker & Adam son can supp ly  it 
p rom ptly  and  steadily. T h a t’s im portan t w hen 
your production  schedules press.

Ylttiisltts

synthetic organic!

N. - ' >■ ° - - , ' .
v ' •. -, ..''v -■ r'ív •. •• •••:-V• -i. •

G E N E R A L  C H E M I C A L  C O M P A N Y

B a k e r  &>A d a m s o n  d iv i s io n
■w m  m  mh mm mm mm 40 RECTO R STR EET . NEW YORK 6, N. Y. * —

Los Angeles Sa^Francisco* • Seattle • Wenatchee (Wash.) -, Yakima (Wash.)
In Wisconsin: General Chemical Wisconsin Corporation. Milwaukee, Wis.

In Canada : The Nichols Chemical Company, Limited • Montréal* • Toronto* • Vancouver

S E T T I N G  T H E  M C E  I N  C H E M I C A L  P U R I T Y  S I N C E  1 8 6 2
* Complete stocks carried here.
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It's a Different KIND 
of Pressure Gage

From the o u ts id e , a H e lico id  Gage looks about 
the  same as any o th e r  good p re ssu re  gage. 
In s id e , i t  i s  u n lik e  any o th e r  gage ever made.

W hat's the  d iffe re n c e ?
W ell, fo r  one th in g , i t  has no spur 

g ea rs . And the n e t r e s u l t  o f th a t  i s  th a t  
the  H e lico id  Gage w i l l  m ain ta in  i t s  
guaran teed  accuracy  ten  tim es as  long as 
a co n v en tio n a l-ty p e  gage.

T h a t 's  only p a r t  o f the s to ry . The 
H elico id  Gage has a t  l e a s t  fo u r o th e r 
ex c lu siv e  s u p e r io r i t i e s .

I f  you use any q u a n tity  o f p re ssu re  
gages, s e rv ic in g  them i s  a con
s id e ra b le  item  o f expense. We 
can show you how to  save , both 
on gage c o s ts  and s e rv ic e  c o s ts .

LET US S E N D  you c o a p le te  
in fo rm a tio n  about H e lico id  
p re s su re  gages. W rite fo r  
ou r b o o k le t DH-818.

H E L IC O ID  GAGE D I V I S I O N

AMERICAN CHAIN & CABLE
Bridgeport 2, Connecticut

there may be adsorbed os the pigment a 
colloidally dispersed phenolic resin. This 
decreases the loss of oil and promotes the 
more rapid and complete oil adsorption by 
the pigment.

A. F . S ch m u tz le r an d  D. F . O tinner, 
P o ly tech n ic  In s t i tu te  o f B rooklyn , before 
D ivision  o f In d u s tr ia l  an d  E n g in e e rin g  
C hem istry , A m erican  C hem ica l Societv, 
Chicago, Sept. 9, 1946.

LABORATORY LOCATION FACTORS
S e l e c t i o n  of a proper laboratory loca

tion must be keyed in with the research 
objectives to be pursued. Pioneering re
search usually thrives best in a setting 
isolated from practical pressures of plant 
or sales organization. At the other ex
treme in type of research— service work 
on established products and applications— 
proximity of the laboratory to the plant 
or sales service unit is a prime necessity. 
In a large company, both purposes are 
served by dividing research among several 
locations— process service laboratories set 
up a t key plants, technical sales labora
tories located where they can best serve 
major sales outlets, scouting and funda
mental research and new development 
work concentrated at a central laboratory. 
Geographical separation in this case should 
be compensated by liberal interchange of 
personnel and thorough liaison.

W ith  smaller companies, one laboratory 
location may serve all purposes, bu t di
vision of research objectives should be ac
complished through grouping of staff and 
facilities. In this case, lack of geographical 
isolation of exploratory research can be 
compensated by separation of laboratory 
administration from direct control by pro
duction or sales organization.

R. 'W. C a irns, H ercu le s  P o w d er Co., 
before D iv ision  o f In d u s tr ia l  an d  E n g i
n ee rin g  C h em istry , A m erican  C hem ical 
Society, Chicago, Sept. 10, 1946.

MINING AND PROCESSING 
LANGBEINITE

T h e  o n l y  deposits of langbcinitc known 
to exist in the United States are being 
mined by International Minerals and 
Chemicals Corp. at Carlsbad, N . M . The 
mining of these ores was started in October 
1940 and production has steadily increased 
from 28,672 tons in the 1941-42 fiscal 
year to 85,701 tons in the 1945-46 fiscal 
year just closed. Production of washed 
langbeinite, or “Sul-Po-Mag," is expected 
to reach 100,000 tons in the 1946-47 
period.

T he geology of the region is complex 
and is not fully revealed. A thick series 
of evaporates was laid down in the deeper 
part of an old Permian sea which had been 
almost surrounded by a limestone reef. 
Beds of langbeinite occur at two horizons 
in this series and through small rivulets. 
In places sylvite is mixed with langbeinite 
or may surround or overlie bodies of 
langbeinite ore. Intensive study of the 
deposits is under way.

Mining is by room-and-pillar method 
i and operations are carried on with the 
j latest in mechanical equipment. There 
! are no tracks on the level and haulage is 
| by means of rubber-tired shuttle cars oper- 
| ated from a double overhead trolley system 
I and cable reels. T he ore is undercut, and
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( s ó s c w s

WITHOUT TURNING  
A VALVE

Flow never has to  be stopped or diverted 
while a Cuno F ilte r is being cleaned. And 
you get th is advan tage w ithou t the  ex
pense —  in space and  investm ent —  of a 
duplex installation.

A ccum ulated solids are rem oved . . .  by 
tu rn ing  a handle (w ith hand or m otor) in 
the  case o f th e  C uno A uto-K lean . . .  by a 
m otor-driven backw ash system  in the case 
of the  Cuno Flo-K lean.

There is nothing, in either model, to 
rem ove or renew. The filter elem ent is all- 
m etal, non-collapsible. The only a tten tion  
required is periodic em ptying of the sump.

For positive cleaning action th a t  is effec
tive, as specified, down to .0025" particle 
size, specify Cuno. See Cuno catalog in 
S W E E T ’S for selection factors and  specifi
cations; or send coupon for complete Cuno 
catalog. Staff engineers are available for 
special recom m endations.

For a Com plete  C uno  Catalog, send  Coupon

C U N O  E N G I N E E R I N G  C O R P O R A T I O N  
1010 S o u th  V in e  S t r e e t ,  M e rid e n , C o n n .

Please send me a free copy of QUICK FACTS.

□Acids
□Air 
□Alkali 
□Boiler Feed

□Casein
□Cleaning Solutions 
□Coatings 
□Compressed Air

N am e..

C om pany  .

Address..

I  am  especially in te rested  in  th e  services checked.

□Coolants
□Cutting Oils DEngine Fuel
□Dip Tank Systems DEngine Lubricating Oil
□Enamel DFuel Oil

□Fuel Tar 
□Gases 
□Gasoline 
□Grease

 ......  DGrinder Coolant
□Hydraulic Oil
□Japan
□Lacquer

............. ..................................... DLubricating Oil
□Machine Tool Cutting Oil 
□Machine Tool Hydraulic Oil 
□Machine Tool Lubricating

.............. .........    Oil

□Nitrocellulose Solutions
□Oils
□Paint
□Pyroxylin
□Quenching Oil
□Resins
□Rust Proofing Compounds
□Sizing
□Solvents
□Spray Systems
□Tar
□Test Stand Lubricating Oil 
□Varnish
□Washing Compounds
□Water
□Wax

flO-KlEAN— wfr».wtW.
fo r fluid» containing highly 
obratlve  w ild» tuch at 
metal chip«, abrodve wf***i 
partid«», »and, « t í . low  
preuure drop—fluid mor«» 
In straight line, encounter
in g  o n ly  m o m e n ta ry  
restrict«». A ll part» m od* 
o f metal— corotructioft* to 
meet vorying corro jiv* and 
» ro ily , condition».

fo r oil fluid» except 
containing higKly ab rasive 
»olid». Viicositie» from 30 
to 50,000 S a y  bolt
Minimum preuure 
Octuple» no more »poce 
than utuoi partlo l-flow  
type. S iie»  ronge from 
cartridge» o» »moH o» I " 
dlam, X  length to
m a & iive  m o to r- d r iv e n  
mode!«. A va ilab le  with or 
without rump for built-in 
or external irutoHolion».
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“MEYLAN”
S t o p w a t c h

Actual S I29

“ MEYLAN”  P la in  F ifth  
Second T im er; P erfect fo r 
labora to ry  a n d  general 
tim ing.

Long hand indicates 1/5 
of second and seconds; 
completes one turn of 
the dial in 60 seconds.
Small hand registers up 
to 30 minutes. Movement 
has seven jewels. Case is 
nickel, chromium plated. Non-magnetic. Unbreakable crystal.

OPERATION— Start, stop, and return to zero by successive depres
sions of the crown.

No. 202AC— N et Price, $20.40— F.O.B. N. Y.

IM MEDIATE DELIVERY

MEYLAN STO PW ATCH  CO RPO RAT IO N
2 6 4  W E ST  4 0 T H  STREET, N E W  YORK. 1 8 , N . Y.

For M any O ther Types A sk fo r  Folder No. 8

R O B I N S O N
P R O C E S S I N G E Q U I P M E N T

GYRO-SIFTERS
Made in Various Types and Sizes

Model shown is motor-driven . . . 
equipped with special telescopic hopper 
for efficient, continuous feeding of vari
ous dry powder  formulations.

Crushers, Grinders, S ift
ers, A ttrition  M ills . . . 

M ate ria l Processing M ach inery o f every type. Designed  to your require- 
ments by experienced engineers whose reputation is foundea upon doing 
th ings right. Literature available. Inquiries invited.

R O B I N S O N  M A N U F A C T U R I N G  C O
Plant: M uncy, Pa.

S A L E S  R E P R E S E N T A T I V E

M E R C E R - R O B I N S O N  C O M P A N Y .  I N C .  
3 0  C H U R C H  S T .,  N E W  Y O R K  7, N.  Y.

drilled with electric augers, similar to coal 
mining practice. The level is equipped with 
modem electrical and mechanical shops 
which permit almost a complete repair and 
maintenance schedule.

The preparation of the finished lang- 
beinite, or “Sul-Po-Mag,” is by simple 
crushing and washing in fresh water to 
dissolve the halite and wash out the clay 
impurities. The solid langbeinite is then 
centrifuged and dried and placed in a 
storage warehouse, ready for market. By 
hydrating langbeinite and combining it 
with sylvite in a base-exchange process, 
magnesium is eliminated with the substi
tution of potassium to make sulphate of 
potash, containing 90 to 95 percent potas
sium sulphate.

G. T. H a rle y , b efo re  D ivision of F e r
tilize r  C h em istry , A m erican  C hem ical So
c ie ty , C hicago, S e p t  10, 1946.

PHARMACEUTICAL SHORTAGES

T u e k e  has been hardly any shortage of 
drugs throughout the war, and there are 
only a few shortages now. Competition 
has been severe in competitive lines, and 
was severe on bids for Army and Navy re
quirements. The price war on penicillin 
became so extreme, that some manufac
turers were selling below cost. There is no 
possibility of general price increases, owing 
to competition. Some of the botanicals are 
somewhat short, and have increased in 
price, bu t the over-all picture is decidedly 
favorable from the consumer standpoint. 
In 1939 the total production of drugs, 
pharmaceuticals and medicináis amounted 
to $492,700,000. In 1944 this had risen 
to $1,025,000,000, which is more than 
double. Total production in 1945 was 
higher than that of 1944.

G. F . R o rer, W illiam  H. R o rer, Inc., 
b e fo re  A m e ric a n  P h a rm a c e u t ic a l  M anu
f a c tu r e r s ' A sso c ia tio n , L a k e  L ou ise . 
C a n ad a , Ju n e  10, 1946.

T H E  USE O F TANNINS IN  
MERCAPTAN REMOVAL

M e r c a p t a n s  can be removed from the 
gasoline in several ways, for instance, by 
converting them to disulphides, by remov
ing all sulphur-containing compounds 
through treatment with sulphuric acid or 
clay, or by scrubbing the gasoline with a 
caustic soda solution. The latter type of 
treatment not only removes the odor but 
produces a better motor fuel with a higher 
octane number.

If the gasoline is scrubbed with a caustic 
soda solution, this solution must be re
generated before the solution can be re
used. Regeneration of the caustic soda 
solution can be accomplished by blowing 
air through the solution, thus converting 
the mercaptans to disulphides which settle 
out and are removed. To speed up this 
conversion, catalysts are added. The cata
lysts must be soluble in the caustic soda 
solution, insoluble in the gasoline and not 
destroyed by the conditions at the treat
ment.

Various catalysts were tested to com
pare how much each speeded up the con
version reaction, how much mercaptan 
had to be left in the caustic soda solution 
to prevent the catalysts themselves from 
being consumed, and the effect of the cata
lyst on certain other compounds that are
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a c t i v a t e d  Ca r b o n

ja Z / z / r f^ 0 '
Z / è z z j s  o Z

A i r  C o n d i t i o n i n g

S o l v e n t  R e c o v e r y

G a s  P u r i f i c a t i o n

D e o d o r i z a t i o n

D e c o l o r i z a t i o n

F r a c t i o n a t i o n

I s o l a t i o n  o f  O r g a n i c  

C h e m i c a l s  o r  D r u g s

C a t a l y s i s  o r

C a t a l y s t  C a r r i e r s

Is Activated Carbon 
the answer

T h e technology o f m odern  m anufacturing em braces, in  
ever increasing  degree, application  of the science of 
chem istry as well as the m echanical forces o f physics. 
Likewise the accom plishm ent o f  a physical act th rough  a 
chem ical m edium  becom es m ore and m ore com m on 
practice. Solving problem s o f adsorp tion  is a typical 
sam ple o f this m ethod.

O f the various adsorptive m aterials, Activated C arbon 
has proved to be exceptionally adaptable and versatile. 
I t has h igh  adsorptive capacity, is chem ically stable, 
readily regenerated  and can be m ade in  a variety o f  form s 
and sizes to m eet specific needs. M oreover it  can be 
produced  relatively econom ically on  a tonnage basis fo r 
large scale applications.

If  your m anufacturing process requires the use o f an 
adsorben t you should investigate the m erits o f  Activated 
C arbon. P ittsburgh  Coke & Chem ical C om pany has the 
technical "know -how " and the p ro duc tion  facilities to 
help  you. A sk us to!

P i t t s b u r g h  Co k e  & CHE« , e A t  Co 

P ' t t s b u r g h , PENNft

Coke &
Grant Building

cal Company
Pittsburgh, Pennsylvania

CHEMICAL ENGINEERING • SE PTE M B E R  1946
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I
CONTROL 1I -- - -  i
JELEY &

E
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SEE OUR EX H IB ITS- L
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BOOTH 155, NAT. CHEM ICAL EXPOSITION  
BOOTH 158, INST. SOCIETY OF A M ERICA
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added to the caustic solution to aid in dis
solving the niercaptans.

I t was found that some of the catalysts 
had definite advantages over the others in 
removing certain niercaptans, while the 
tannins also aided the caustic soda to re
move the niercaptans from the gasoline.

Several technical advantages are claimed 
by the use of conversion catalysts. The use 
of these materials is said to lower the cost 
of regenerating the caustic soda solution. 
At present, many petroleum refiners are 
using another regenerating method employ
ing steam at a higher temperature. I t is 
claimed that the same equipment can be 
converted for use with catalysts, and that 
the lower operating temperature decreases 
corrosion and permits the use of ordi
nary steel equipment. In the method em
ploying steam, the niercaptans are not con
verted and present an odor nuisance which 
is eliminated when catalysts are used.

J . H appe! an d  S. P . C au ley , Socony 
V acuum  Oil Co., befo re  P e tro le u m  D - 
vision, A m erican  C hem ical Society, C h i
cago, Sept. 10, 1916.

F L U O R I N E  C H E M I S T R Y

T h e  f ie l d  of fluorine chemistry is at 
present only a small segment of the 
chemical industry. However, it is be
lieved that this situation will change 
rapidly. W ith in  the next few years, many 
new products should be available com
mercially which contain fluorine or have 
been produced by new processes involving 
fluorine.

In the field of organic chemistry, for 
example, there are many times more 
fluorine-containing compounds theoretically 
possible, even by present procedures, than 
there are known today. Because of the 
wide and rapidly expanding industrial and 
academic interest in such compounds 
many of these new substances will he 
made. Some are certain to  find commercial 
applications.

'Flie fluorine atoms in organic com
pounds containing not less than two 
fluorine atoms attached to a carbon atom 
are very firmly held. Ilence, many stable 
compounds resistant to heat and chemical 
agents are possible. Also, the vapor pres
sure of a fluorine-containing organic com
pound approximates that of the parent sub
stance. Further, fluoro-carbons of high 
molecular weight are possible. These char
acteristics arc not common for the other 
halogens. In addition, and like the other 
halogens, compounds in which more than 
approximately one-half of the hydrogen 
atoms have been substituted by fluorine are 
generally non-flammable.

E  T. M eBee. P u rd e c  U n iv ersity , b e 
fo re  D ivision of In d u s tr ia l  a n d  E n g in e e r
ing  C h em istry , A m erican  C hem ical So
ciety , Chicago, Sept. 11, 1946.

U N I T  P R O C E S S  F U N D A M E N T A L S

P ast instruction in organic unit proc
esses has been characterized by the pre
sentation of a vast number of “ case studies” 
of industrial manufacturing methods, ap
propriately subdivided into various broad 
classifications on the basis of the major 
chemical reactions involved. Because of 
the inadequacy of the data available, little 
attem pt has been made to correlate the 
many physiochemical factors which in-

•  All Steel Diaphragm Motor 
Unit...
lighter, tougher, stronger, more 
durable

Î_ i

i

KIELEY & MUELLER, INC, North Bergen, N. J.

•  Boltless "Duoseal" Diaphragm 
Casing. . .
t ight sealing, quick acting clamp 
ring; molded highly flexible neo
prene diaphragm

•  Sfeel Tubular Yoke . . .
enclosing long, heat- trea ted ,  c a d 
mium p l a t e d  s p r in g ;  p ack ing  
gland and spring adjustment ac 
cessible through door

•  Valve Position Indicator. . .
s t a n d a r d  e q u i p m e n t ;  no extra  
charge

•  High Capacity Valve^
Bodies. . .
unrestricted flow areas, smooth 
flow; available in bronze, semi
s te e l ,  c a s t  s te e l ,  and  sp e c ia l  
alloys

•  Super finished Disc Guides. . .  
t o p  an d  b o t to m  g u i d e d  Bevel, 
Percentage V Port, and Parabolic 
discs: minimum friction, increased 
life

•  Modern Design . . .
to meet modern process require
ments for better  control

Write for new Kontrol Motor bulle
tin. Send us your control problems.



S Y N T H E T I C  A L C O H O L S

100 Bush Street , San Francisco 6 500 Fifth A venue ,  N ew  Y o rk  18
Los Angeles  - • Houston  > St. Louis • Chicago • Cleveland

ALLYL
A versatile alcohol whose hydroxyl group and double bond 
both take part in reactions. Used in manufacture of resins, 
perfumes, flavorings, pharmaceuticals.

SECONDARY BUTYL
An economical alcohol possessing moderate evaporation 
rate plus excellent solvent action. Adds cutting power to 
polishes and cleaning solutions. Possible syntheses: esters, 
essences, perfumes, dyestuffs, flotation reagents.

TERTIARY BUTYL
A stable water-miscible alcohol. High purity. Useful in 
extraction of drugs; as a coupling agent in manufacture of 
insecticides, disinfectants and industrial cleaners; dénaturant; 
synthesis of resins, perfumes, germicides.

DIACETONE
High boiling solvent. Functions both as an alcohol and a 
ketone. Mild odor makes Diacetone especially suitable for 
interior brushing lacquers — nitrocellulose and cellulose 
acetate types. Component of hydraulic brake fluids.

ISOPROPYL (Refined)
New high standard of purity increases the value of 
Isopropyl for formulation of hair tonics, shampoos, massage 
preparations, lotions, liquid soaps, emulsions, astringents 
and antiseptics. Likewise valuable in preparation of vitamins, 
biologicals and drugs.

METHYL ISOBUTYL CARBINOL
Moderate evaporation rate makes this alcohol a desirable 
latent solvent for nitrocellulose lacquers; resin solvent for 
phenolic type baking finishes . . . alcohol portion of a solvent 
for synthetic alkyd and urea-formaldehyde baking finishes.
In combination with other materials, used as a frother in the 
flotation recovery of certain copper and zinc ores.
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atural Gas for
REPRESSURING

is dehydrated with

Long-term effectiveness has made FLORITE the ap
proved drying agent for various operations in the 
treatment of natural gas. An example is repressur- 
ing as done in the plant here illustrated. Hard, 
granular, stable, FLORITE selectively adsorbs water 
up to 20% of its own weight, and is regenerated 
by heating to 350°F. More economical than other 
granular desiccants because of longer life under 
the conditions of use, lower in initial cost than most, 
equal or superior to any in all-round performance, 
FLORITE is used to advantage in the drying of 
propane, butane, gasoline, air, nitrogen carbon 
dioxide, various refrigerants, and other fluids.

Correspondence is invited.

’ Trade Mark. Registered,

FLORIDIN COMPANY, INC.

ROOM 52 , 220 LIBERTY ST., WARREN, PA.

fluence these chemical changes, and which 
largely determine the sequence of in
dustrial operations.

In the light of recent advances in 
physical chemistry and physical-organic 
chemistry, a more fundamental approach to 
the unit process concept is warranted. It 
is suggested that ('1 ) chemical and physical 
properties of matter as related to chemical 
constitution, ( 2 ) reaction kinetics and 
chemical change, (3) chemical thermo
dynamics, thermochemical phenomena, 
and thermodynamic properties, and (4 ) 
the principles of catalysis, solubility, etc., 
as related to the structure of matter 
should constitute the basis of unit process 
instruction.

A methodical consideration of the sev
eral processes, applying the above principles 
and discussing, simultaneously, the equal 
importance of materials of construction, 
equipment design, the unit operations, in
strumentation, and economics can then 
follow. '

W ithin  the limits of modern knowledge 
of physical chemistry, present repeated re
course to empirical explanations and plant 
practice will thus be minimized, except 
where necessary or desirable.

C h a r le s  H . P r ie n ,  U n iv e r s i ty  o£ C o lo 
ra d o ,  b e fo re  D iv is io n  o f  I n d u s t r i a l  a n d  
E n g in e e r in g  C h e m is try ,  A m e r ic a n  C h e m 
ic a l S o c ie ty , S e p t. 9, 1946.

M I N E R A L  R E S O U R C E S  O F  U S S R

S o v i e t  R u s s i a ’s mineral resources were 
one of the important factors in helping 
win the recent war with Germany and 
Japan. T he principal resources are coal, 
iron and oil. There are more than 25 coal 
basins distributed over the entire country, 
containing all the types of coal needed 
for domestic industries. The Donetz basin 
has been under exploitation for over 1 0 0  
years, bu t when it was occupied by German 
troops, new areas were developed, the 
largest of which is the Petchora basin. Its 
reserves are ten times that of the Donetz 
basin. Another new region was discovered, 
the Tungus basin, which has been esti
mated to be equal to one-half of the 
world's potential supply of coal.

The greatest iron deposits are found in 
the Dneipcr River valley, the second most 
important are around Magnitogorsk, and 
the third is the Kuznetsk region. The pres
ent goal is to bring the annual production 
of steel to a minimum of 60,000,000 tons.

"The old oil fields are located at Baku, 
but new and very rich deposits were found 
along the eastern shores of the Volga 
river, as well as several other regions.

Deposits of tungsten and molybdenum 
have been found in the Caucausus. Nickel 
and cobalt, manganese, tantalum and ni
obium are also plentiful. In recent years, 
chromium deposits were discovered near 
Aktubinsk in the South Ural Mountains 
which contain about 80 percent of the 
world’s supply of chromium. Soviet Russia 
is particularly rich in copper and there are 
numerous deposits of lead and zinc. One 
of the most important recent discoveries 
is that of rich deposits of tin. There have 
also been new discoveries of aluminum, 
and there are a number of magnesium de
posits. There are rich sources of platinum, 
palladium and iridium, and Soviet Russia is 
second to Great Britain in her production
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F o r  e a s i e r  c l e a n i n g ,  l o w e r  m a i n t e n a n c e

JACKETED h e m is p h e ric a l  s ta in le s s  s te e l 
k e t t l e  eq u ip p e d  w ith  s ta in le s s  s te e l  
a g ita to r  a n d  baffles, u sed  in  p ro d u c tio n  
of in d u s t r ia l  ch e m ic a ls . J a c k e t  p re s s u re , 
125 p s i.

U S S STAINLESS STEEL
A M E R IC A N  S T E E L  & W IR E  C O M P A N Y ,  C leve lan d , C h icago  and N e w  Y o rk  

C A R N E G IE - I L L I N O I S  ST E E L  C O R P O R A T IO N ,  P ittsburgh  and Chicago  
C O L U M B IA  S T E E L  C O M P A N Y ,  Sa n  Franc isco  

N A T IO N A L  T U B E  C O M P A N Y ,  P ittsburgh  
T E N N E S S E E  C O A L ,  IR O N  & R A IL R O A D  C O M P A N Y ,  B irm in g h a m

U n ite d  S ta te s  S te e l  S u p p ly  C o m p an y , C h ic a io ,  W a re h o u se  D is t r ib u to r s  
U n ite d  S ta te s  S te e l  E x p o r t  C o m p an y , N e w  Y o rk

U N I T E D  S T A T E S  S T E E L

-K E S P E C IA L L Y  IF IT ’S U-S-S S T A IN L E S S

I T seems unnecessary to  remind 
users and makers of chemical en

gineering equipm ent of these money- 
saving benefits of Stainless Steel.

For20yearsnow ,you havewatched 
it take on one tough job after another 
and do it better—and cheaper. In the 
making of industrial chemicals, dyes, 
paints and pharmaceuticals you’ve 
seen Stainless Steel stand up long 
after less effective materials have 
worn out. Y ou’ve seen it more than 
pay for itself—in reduced operating

and m aintenance costs—in increased 
ou tpu t—in greater product purity  
and uniformity.

Particularly is this true when 
U -S -S  Stainless Steel is used. In  this 
perfected, time-tested steel you can 
obtain all the superior properties of 
Stainless a t top perfection.

Produced on special equipment 
under the precise control of experi
enced men who make stainless steel 
only, U -S -S  Stainless is consistently 
uniform, of fine finish, excellent in

fabricating qualities. Its ready and 
unvarying response to the most ad
vanced m anufacturing techniques 
makes it possible to ensure optim um  
results in service.

So, if you w ant top performance 
from your equipm ent, make sure it is 
built of U -S -S  Stainless. Specify it 
by name. Ju s t add “U -S -S  Stainless 
preferred” on your next equipm ent 
order. Since it costs no more than 
other stainless steels, why not have 
the best?
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f E / \ T U R E S  T H A I  

m a k e  f o r  GOOD
p u m p i n g

° n l y

ruK«d
Wcate r -  p a r t s .

’“PPortcd
fre4uait r ,

Reduced SP« d9 
. and st>U rets«»

OPERATES IN  BO TH  D IRECT IO N S. Vik- 
ing pumps operate equally well in both 
directions. Simplifies ordering, installation.

'MKiNG
JsSm o l .

S IN G LE  STUFFING  BOX. Long, leak resist
ant stuffing box. Easily serviced.

Get the complete story on V IK IN G  PUMPS for the 
chemical and metallurgical field today. Send for free 
copy of Bulletin Series 46SC.

VIKING PUMP COMPANY
CEDAR FA LLS , IOWA

F o s t e r  D e e  S n e ll, F o s t e r  D . S n e ll, Inc ., 
b e fo re  M ic h ig a n  F i r e  C o lleg e , A n n  A rb o r, 
J u n e  2G, 1916.

OCTANE IM PROVEM ENT 
PROCESSES

248 • SE P TE M B E R  1946  • CHEMICAL ENGINEERING

of gold. Much work has been done on 
uranium but since this is a military secret, 
it cannot be disclosed.

S. P . A le x a n d ro v , I n s t i t u t e  o f  N o n -F e r 
r o u s  M e ta ls  a n d  G old , M oscow , b e fo re  n o n 
p a r t i c ip a t in g  s c ie n t is ts ,  U S S  P a n a m in t ,  
O p e ra t io n  C ro s s ro a d s , A u g u s t  194G.

TOX ICITY  HAZARDS O F 
BURNING PLASTICS

N o n e w  hazard has been introduced into 
the work of firemen by modern synthetic 
resins and plastics. A number of toxic gases 
may be produced by the destructive distilla
tion or partial combustion of plastics, but 
all of these with one exception—hydrogen 
chloride— are also produced by the partial 
combustion of such familiar materials as 
wood, leather, silk, wool and fats. All of 
these, as well as the plastics, give carbon 
monoxide as the major product of partial 
combustion. This gas still constitutes the 
chief hazard to fire fighters exposed to the 
fumes from a smoky, smoldering fire. Other 
toxic gases, given off by both plastics and 
the older, more familiar materials are nor
mally produced in small concentrations as 
compared with that of carbon monoxide.

The important toxic gases which may be 
produced from both old and new materials 
are formed only under the same conditions 
as dense smoke, and— again with excep
tions— are destroyed in a freely burning 
flame. The fumes so produced may include 
formaldehyde, hydrogen cyanide, hydrogen 
sulphide, ammonia, acrolein and carbon 
monoxide, all of which are converted into 
harmless products in the complete com
bustion of a free flame. Hydrogen chloride 
or the chlorine formed from it (products 
of certain vinyl and vinylidene resins) and 
sulphur dioxide (from rubber and wool) are 
not burned to harmlessness in a free flame 
and the only way to get rid of them is to 
flush them away with a draft to the out
side air. Such a draft serves the dual pur
pose of helping burn up some toxic com
pounds and of flushing out others.

W e hear a great deal about the,dangers 
of new materials, when the fact is that 
the oldest plastic, celluloid, is the most 
hazardous and the newest, the silicones, 
melamines and Teflon, are the safest.

A l t h o u g h  i t  is gen era lly  realized  that 
th e  average a u to m o b ile  o n  th e  road today  
is n o t  d esign ed  to  ap p recia te  b e tter  fu els  
th an  th o se  n o w  p ro d u ced , it  appears that 
fu tu re  c o m p e tit io n  w ill c o n tin u e  to  force  
m o to r  fu e l o c ta n e  n u m b ers  upw ard.

Leaded octane ratings of the total gaso
line produced from a barrel of crude oil 
can be improved by at least three well 
known methods, listed approximately in the 
order of increasing capital cost to the re
finer: (1) Desulphurization of gasoline, (2) 
conversion of gasoline hydrocarbons In' re
forming, and (3) conversion of hydrocarbons 
heavier than gasoline by cracking.

Polymerization or alkylation of the gases 
produced by cracking or reforming may be 
classified as complementary processes which 
also increase the octane rating of the total 
gasoline blend.

Mercaptan sulphur can be removed from

TRANSPARENT VITREOSIL (Vitreous Silica)
TUBING AND ROD

Invaluable for Exacting Technical Applications

Highly Transparent to  Ultra-Violet Radiation, Chemically and Catalytica lly Inert, 
Useful up to  1000 C and under  Extreme Thermal Shock, Unusually Resistant Electrically, 

Homogeneous and Constant  in Properties 
Tubing available In sixes up to 5** Internal diameter Rod available in sixes up to 1 "  diameter 

Send  for Bulletin $ 9  covering Specifications and Prices on Standard  Sizes

The TH ERM AL SYN D ICA TE Ltd.
12 East 46th St. New York 17, N. Y.



Struthers Wells. . .  s p e c ia lis t s  i n

t h e  d e s ig n  a n d  f a b r i c a t i o n  o f

Corporation
PROCESS EQUIPMENT D IV IS IO N  

WARREN, PA.

of

INC.

* ''Karbate"—one of the newer industrial ma
terials for processing equipment, —is an “old 
timer" with the Struthers Wells 01 ganization. 
Since the first units were built about eight 
years ago Struthers Wells has designed and 
built many hundreds of heat interchangers,

evaporators, condensers, heaters and coolers, 
which comprises the vast majority of this type 
equipment constructed to date.

Struthers Wells engineers will be glad to 
work with you now, in designing Karbate 
equipment for your specific applications.

Slt0* « s  'Ne" s Struthers Wells
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THE WILLIAMS PATENT CRUSHER & PULVERIZER CO.
2706 North Ninth St. St. Louis 6, Mo.

Sales Agencies Include 
C H IC A G O  NEW YORK PHILADELPHIA

37 W. Van Buren St. 15 Park Row 11 N. Fourth St.

• • GRIND WET OR STICKY MATERIALS
. • FINE GRIND— 100 TO 325 MESH
. • NO OUTSIDE SEPARATION NECESSARY
. • INEXPENSIVE TO INSTALL

• The Helix-Seal Mill grinds extremely fine, with

out the aid of outside separation. This is largely 

due to the long grinding surface, adjustable 

grinding parts and high speed of the hammers. 

Due to the screw feeder, which acts both as a 

feeder and seal, sealing the intake opening 

against the in-rush of air, no air is sucked into 

the machine and consequently there is no result

ing dust carrying draft expelled from the dis

charge. Built in nine standard sizes, capacities 

200 pounds per hour and up.

“HELIX-SEAL”
PULVERI ZERS

0  Williams "Helix-Seal" 
Mill viewed from above. 
Note  bow the cover can 
be raised providing ac
cess to the interior for 
repairs and adjustments.

straight run or cracked gasoline either by 
extraction or catalytic conversion to another 
sulphur compound, such as hydrogen sul
phide, which may be easily eliminated.

Thermal reforming i s . the conventional 
process used for improving the octane rating 
of straight run fractions. At the present 
time a considerable amount of research work 
is being done on the catalytic conversion of 
hydrocarbons normally boiling in the gaso
line range. In most cases the octane im
provement obtained is a result of both de
sulphurization and a change in the struc
ture of the hydrocarbons. Thermal reform
ing plus catalytic polymerization of the 
gases produced is the yardstick by which 
most of these catalytic reforming processes 
are evaluated. In order to be attractive 
the catalytic process must produce an oc
tane number considerably better than the 
thermal reforming and polymerization opera
tions, for which some refiners arc presently 
equipped.

Comparisons of thermal and catalytic 
cracking of heavier stocks show an advan
tage of 8 -1 0  units in the octane rating of 
the gasoline produced from catalytic crack
ing, with little difference in the installation 
and operating costs for the two processes. 
However, the installation costs per barrel 
of gasoline produced are higher for either 
thermal or catalytic cracking than for any 
of the processes previously discussed.

If it is believed that only a slight increase 
in motor gasoline octane numbers should 
be expected in the future, such processes 
as uniforming and isoforming, which con
vert gasoline hydrocarbons, may be advan
tageous. If on the other hand it is neces
sary to produce 80 octane regular and S3 
octane premium gasoline, these gasoline 
conversion processes must be considered at 
the present time only as stop-gap measures 
when applied to the refining of low sulphur 
mid-continent crude oil.

D av is Read, U n iv e rsa l OiJ P ro d u c ts  Co., 
before W ic h ita  Section, A m erican  Chemical 
Society, Ju n e  6, 1946.

RESEARCH POTENTIALS 
OF PETROLEUM

A m e r ic a ' s oil industry is at the cross
roads, as a result of the rapid growth of its 
synthetic chemical branch. The industry is 
confronted with the problem of whether 
or not its individual operators want to get 
into entirely new industries with the great 
diversification of sales outlets and the at
tendant problems. In other words, the 
petroleum industry has had an entirely new 
vista opened to it. The exclusive operations 
of the past are now only a small part of 
the over-all picture.

Compared with the the slow'er develop 
ment of other industries, progress to date in 
this field of chemical utilization of natural 
gas and petroleum is amazing when it is 
considered that practically all the know-how 
developed since 1930. However, this de
velopment is just an indication of the fruit
fulness of research in this field. The surface 
has only been scratched.

Not only the industry but its production 
centers will undergo great changes as a result 
of advances in the synthetic field. It is a 
basic principle of industrial economics that 
when basic materials in quantity such as 
organic synthetic chemicals, as produced 
from natural gas, are made available in a 
given area numerous supplemental industries
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Look to

PENSACOLA
h r INDUSTRIAL 
OPPORTUNITIES

A n d  Richer, 

Healthier Living

•  Pensacola's rapidly growing 
family of large and small industries 
gives evidence of the opportuni
ties here, especially for boat build
ers, chemical, paint and varnish, 
soap, plastics and furniture manu
facturers.

•  But Pensacola also offers values 
in gracious living that equal its 
favorable tax situation, nearness to 
raw materials, superb land, sea 
and air transportation facilities, 
a n d  low industrial construction 
costs and maintenance.

•  In Pensacola's ideal climate you 
enjoy sunny, healthful, outdoor liv
ing all year long . . . play on shin
ing beaches . . . catch the finny 
fiqhters of lakes, rivers and Gulf 
. . . hunt where game abounds . .  . 
golf on eternally green courses.
Life is more pleasant, more health
ful for every member of your 
family.

•  W hy not investigate this rare 
combination of better living and 
exceptional industrial opportuni
ties? Write today for specific in
formation telling us all your needs.
All correspondence will be kept 
strictly confidential.

utilizing these products as raw materials 
spring into being with a resulting industrial 
expansion of over-all benefit to the area. 
Plastic, textile, tanning and a host of other 
types of factories thus go into areas where 
they have not previously been found.

Aside from the development of synthetic 
products, research can aid the industry by 
evolving new techniques and procedure to 
improve exploration methods and thus in
crease known reserves. One exceedingly 
fruitful field is research for getting greater

extration from wells, and it is interesting to 
note the increasing number of wells long 
since abandoned that have been returned 
to successful operation through new tech
niques of extraction.

Improved transportation and distribution 
methods, as well as better operating tech
niques in processing plants, also can be 
developed by research.

H a ro ld  V a g tb o rg ,  M id w e s t R e s e a r c h  I n 
s t i tu te ,  b e fo re  W ic h i ta  S e c tio n , A m e r ic a n  
C h em ica l S o c ie ty , J u n e  1946.

FOREIGN LITERATURE ABSTRACTS

or
New Product? 

Here’s a Guide to 
Better Filtration

If you're stymied in your process because  
the rtiaterial m akes filtration, clarifica
tion, w ashing, extraction or thickening 

slow and uneconomical with your present filter — If you're devel
oping a product the filtration characteristics of which are difficult 
to determine —

Let this Shriver Filtration Guide and the Shriver Laboratory show  
you — free — how a Shriver Filter Press, versatile as to application, 
design, construction and capacity, can help lick your problem — no 
matter how difficult. Write.

T. SHRIVER & COMPANY, Inc.
802 Hamilton St., Harrison, N. J.

S H R I V E R
F i l t e r  P r e s s e s

D I-  A N D  T R I - I S O C Y A N A T E  

C O M P O U N D S

Di- o k  p o l y - i s o c y a n a t e s  react with poly- 
hydroxy compounds to form polyurethanes, 
the di-compounds usually forming linear 
polyurethanes while the tri- and higher 
compounds give rise to compounds with 
lateral chains. An infinite variety of prop
erties can thus be obtained by varying 
the constituents. The di- and tri-isocya
nates produced by the I. G. Farbenindus- 
tries at Leverkusen and Elberfeld were 
given the tradenames of Desmodur and 
Desmosit. Desmodur T  is the di-isocya
nate of toluene, with a molecular weight 
of 174. Its production was 20 tons per 
month. Desmodur H  is the di-isocyanate 
of hexamethylene, and its production was 
6-8  tons per month. Desmosit C  is 1-chlo- 
rophenylene-2,4-di-isocyanate. T he di- and 
tri-isocyanates are used chiefly to produce 
polyurethanes, but they are also used in

tanning, cutting this operation down from 
80-100 hr. to 7 hr.; they are used for 
treating acetate silk to prevent its melting 
during ironing; and Desmodur R  is used 
to give adhesive properties to synthetic 
rubber.

D ig e s t  f ro m  “ S o m e N e w  P la s t i c s  M a n u 
f a c tu r e d  b y  th e  I .  G. F a r b e n in d u s t r i e  a t  
L e v e rk u s e n  a n d  E lb e r f e ld ,"  b y  F .  J .  
C u r t is ,  C h im ie  e t  I n d u s t r i e  55, N o . 6 , 436- 
438, 1946. (P u b l is h e d  in  F r a n c e .)

Z IN C - C H R O M IU M  C A T A L Y S T S

Z i n c - c h r o m i u m  catalysts were prepared 
by moistening zinc oxide, alone or mixed 
with chromic oxide, with a 50 percent 
solution of chromium trioxide, grinding, 
drying at 110 deg. and pelleting. The 
chromium trioxide solution was treated 
with methanol added drop by drop until 
there was no further reduction of hexa
valent chromium. It was found that sub
stitution of chromium oxide bv chromium
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Baffle plates permit maximum length of travel . . .
greatest transfer of heat.

•  Continual circulation reduces sediment.
•  Liquid strikes tubes at right angles , , , wipes 

tubes . . . keeps them clean.
•  Efficient use of surface . . . rugged and 

simple design.
•  Available In special alloys for hard-to- 

handle corrosive fluids.

#  Economical saving of mediums.

•  Successful, econom ical, and efficient operation  of heat exchange equip- 
© m ent involves several factors. T he  m ost im portan t o f all, how ever, is design 

. . .  and SK  has it.
U tiliz ing  an efficient arrangem ent o f baffles inside the cylindrical shell, 
SK H eat Exchangers ob ta in  the m a x im u m  length of liq u id  travel and the 

greatest transfer of heat.

W ith  50 years o f experience, Schutte & K oerting  is in  a position  to produce 
heat exchangers o f every type to  m eet the needs of the chem ical and process 
industries. O ur engineers w ill be pleased to cooperate in  finding the solu tion  

to your heat exchange problem s.

0
 SCHUTTE & KOERTING COMPANY S u f U t e e m

, , 9 0  T H O M P S O N  S T R E E T  •  P H I L A D E L P H I A  2 2 .  P A .  

. . . . . I H R  . HF1T TRANSFER EQUIPMENT • STRAINERS • CONDENSERS AND VACBtlll PUMPS - BURN1HB EnUlPMENT

ROTAMETERS AND FLOW INDICATORS
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LONG SERVICE— LOW MAINTENANCE
M O R E  PRO DUCT IO N

with T A N N A TE-R O C K W O O D .......................the

short center drive that A U T O M A T IC A LLY  

M AIN TAIN S C O R R E C T  BELT TEN SIO N !

Tan nate-R ockw ood pivoted  motor b a se  drives k eep  

production at a  stead y, h igh  rate e v e n  w ith flu ctu a

tions in load. If the lo a d  varies, the w eigh t of the  

motor on the R ockw ood pivoted b a se  au tom atically  

adjusts the belt tension. The T an n ate  belt delivers  

full pow er to the m achine e v e n  at p e a k  loads.

T an n ate  leather b eltin g h a s lo n g  service life  

an d  requires little m ain ten an ce. Prestretched an d  

treated to resist moisture, m ach in e oil a n d  m a n y  

chem icals, T an n ate  sta ys right on the job.

Tan nate-R ockw ood drives ca n  g iv e  n e w  vitality  to 

old drives a n d 'k e e p  n e w  installations at p e a k  effi

cien cy. W h y  not g iv e  them  a  trial in your plant.

J. E. RHOADS & SONS
35 N. SIXTH ST.. PH ILADELPH IA  6, PA.

NEW YORK • C H IC A G O  • ATLANTA

SNORT CE

trioxide produces an approximately 40 
percent rise in the efficiency of the catalyst 
without affecting the composition of the 
methanol mixture. Practically no differ
ence was observed in the catalysts 
8Z n0 .3C r0 3 and 2 Z n 0 .C r0 3 when they 
were prepared from technical oxides, but 
there is a sharp drop in the activity when 
the chromium content is increased to a 
composition of ZnO.CrOa. Since a catalyst 
of the same composition bu t prepared 
by evaporating an ammonium carbonate 
solution of the same components showed 
approximately twice as much activity, the 
reduced activity of the former catalyst was 
believed to be "due to its non-homogeneous 
structure resulting from the method of 
preparation when using technical zinc 
oxide and chromium trioxide. The ac
tivity of the catalyst was not increased by 
substitution of these oxides by an am
monium carbonate solution of them, 
whether using parti)’ reduced or unre
duced chromium, or substituting zinc 
oxide with zinc carbonate. ’lTie activity 
and mechanical strength of the catalyst 
is increased considerably by repclleting it, 
which involves reduction, after a short 
period of work. The activity of the spent 
catalyst can be restored completely by 
the addition of 1 to 2  rnols of chromium 
trioxide per 8 mols of zinc oxide, and 
repclleting.

D ig e s t  fro m  “ A S tu d y  o f Z in c -C h ro m lu m  
C a ta ly s t s  fo r  S y n th e s is  o f  M e th a n o l,” by  
V  M. G rin e v lo h , Z h u m a l  P r lk la d n o t  
K h im ii  IS , 90-90, 1016. (P u b l is h e d  in  
R u s s ia .)

h i g h -t e m p e r a t u r e  
LUBRICATION

U n d e r  n orm al op era tion , th ere  is a 
form u la  w h ic h  m ak es it  p ossib le  to  d e 
term in e  fairly d e fin ite ly  th e  q u a n tit ies  o f  
o il necessary for lu b rica tion  o f  cy lind ers  
o f in tern a l-co m b u stio n  en g in es:

q  =  S(P)®'‘(T /4 5 0 )1“ V1,000 
in which Q is the quantity of oil in grams 
used per hour for lubrication of the 
cylinder (packing not included), S is the 
surface swept by the piston during one 
hour of operation, E is the absolute tem
perature of the film of oil, P  is the value 
in kilograms of the mean ordinate. Labora
tory procedure is indicated which helps 
in the ready selection of oils for each 
particular case under consideration. The 
necessary apparatus includes a small oven 
automatically controlled at 350 deg., a 
scries of aluminum disks perfectly polished 
with a burnisher (diameter 1 1 0  mm., 
thickness 3 m m .), a needle with a diameter 
of 3 mm. ending in a point for forming 
drops of approximately 30 cu.mm., in
tense illumination at the back of the oven 
making visible the outside of the disks 
used in the test. T he test consists_ in 
measuring with a chronometer the time 
taken by the drop to coat the surface of 
the disk, then observing the appearance 
and the consistency of the spread oil 
(thickness: 0.005 m m .). A note is also 
made of the stains, the deposits of 
carbon, the clearness of the oil, etc.

D ig e s t  f r o m  “ N e w  A p p ro x im a tio n s  on  
th e  L u b r ic a t io n  o f  S u r fa c e s  K e p t  a t  V e ry  
H ig h  T e m p e r a tu r e s ,” R e v . I n d .  M in e r a le ,  
N o. 496, 71-SO, 1945. (P u b l is h e d  in
F r a n c e )  ; C h im ie  e t  I n d u s t r i e  55, N o . 4, 
271, 1946.
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Up  Goes Another Panel! A ccuracy , 
speed and economy are combined 
in the patented Stacey Brothers A ll 

Welded Panel construction.

T h a t’s the  kind of w orkm anship you get with 
Stacey Brothers All-W elded Panel construction!

This w et seal holder, one of our m ost recent 
installations—a t Long Beach, California has 
a capacity of 5,000,000 cubic feet. Five lifts bring 
it to  a height o f 211 feet— y et each lift nests true 
in a space less th a n  one-half of one per cent of 
the 100 ft. radius. T h a t’s close tolerance!

T he secret lies in  the  cup and grip assembly 
— all-ivelded préfabrication— an im portant and 
exclusive Stacey B rothers feature.

B u t safe cupping and  freedom from binding

is not the only advantage. You’ll get longer holder life, 
quicker installation, lighter weight, lower m aterial costs— 
and freedom from unsightly bulges. For full details, w rite 
for Bulletin W -45.

T H E  STACEY BROS. GAS C O N S T R U C T IO N  CO.
O ne o f  the D resser Indu strie s  

5535 VINE STREET • CINCINNATI 16, OHIO

A L L -W E L D E D  GAS  HOLDERS
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... and a first choice of industry for the right insulating job 

is the Johns-Manville Insulation Applicator

Even the finest insu lation  m ust be p roperly  ap 
p lied  to  provide to p  fuel savings and opera ting  
efficiency.

The Right Insulation for Every Application
Y our J-M  Insu la tion  A pplicator selects the 
r ig h t m aterials fo r your job  from  the w ide 
variety in  the J-M  industria l insu lation  line 
(for tem peratures from  400  F below  zero to  
2800 F above).

Johns-M anville  In su la tion  specialists, plus 
the facilities of the J-M  R esearch Laboratory, 
are  available to  help  you w ith  your particu lar

JOHNS-MANVILLE^„/"'INSULATIONS
.  S E P T E M B E R  1946 • CHEMICAL ENGINEERING

in su lation  p rob lem s, no m atter how  com plex 
they may be.

Expert Application of the Right Insulation
J-M  Insu la tion  A pplicators are a first choice of 
industry fo r com pletely efficient jobs because: 
(1) They are tra ined  in  all phases of insulation  
application . (2 )T h ey em p lo y sk illed  m echanics 
and the m ost up-to-date m ethods of application .

For fu rther details, w rite  your nearest 
I n s u la t io n  A p p lic a to r  o r  J o h n s -  
M anville, Box 290, N ew  Y o rk  16,
N ew  Y ork.
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C O N C IS E

W a ter  T r e a t m e n t  and P u r if ic a t io n . 
Second Edition. By William J. Ryan. 
M cGraw-H ill Book Co., New York, 270 
pages. $2.75.

Reviewed by Sheppard T. Powell 

T h e  revised  edition of this book should 
prove to be a valuable supplement to the 
earlier work prepared by the author. The 
book contains a concise description of the 
various types of water treatment processes 
in general use today, including the purposes 
for which each system may be applied most 
successfully.

The language is simple, hu t an informa
tive and theoretical discussion lias been 
limited in favor of more practical data 
based on operating experience. Boiler feed- 
water treatment has been given a place 
comparable with other water treatment 
processes.

Also included is an especially complete 
bibliography which will serve as a helpful 
guide to those who may wish to refer to 
original manuscripts or other texts. The 
book is recommended for the libraries of 
engineers, managers, operators and others 
who wish a concise reference on water 
treatment problems.

S U R V E Y

R u b ber  in  E n g in e e r in g . Chemical Pub
lishing Co., Brooklyn. 267 pages. $5.50.

Reviewed by A. R. Kemp

“ R u b ber  in Engineering” furnishes a good 
survey of information on the fundamental 
physical and meohanical properties of rub
ber. Although many of the articles used 
have appeared in technical publications, 
the integration of them in book form en
hances their values. Chapters 4, 13. 14 
and 16 dealing with properties of rubber 
arc particularly useful.

Although rubber technologists may not 
find much new information in the book, it 
is a brief and adequate summary of rubber 
from the viewpoint of the users and should 
prove to he interesting and valuable to en
gineers presented with rubber problems in
volving design and choice of suitable speci
fication requirements.

P H Y S IC A L  T E S T S

P hysical  M eth o d s  o f  O rganic C h e m is 
t r y . Vol. If. Edited bv A rro'd Wciss- 
berger, Interscience Publishers, New 
York. 631 pages. $8.50.

T h e  s e c o n d  volume of this organic 
reference is now available. It continues the 
presentation along the same lines and with 
the same quality as the first which was 
published last vear. (See Chcm. &  Met., 
Nov. 1945, p. 286.) Ten chapters by 
leading authorities cover spectroscopy, 
colorimctrv, polarimetrv, conductometry, 
potentiometrv, polarography, mass spec- 
trometrv, and determinations of dipole 
moments, magnetic susceptibility and 
radioactivity. Volume I was described on 
these pacres as a significant contribution 
to the field of organic chemistrv.” This 
applies now to two volumes. Together 
they provide an authoritative background

r e c e n t  b o o k s  r e c e i v e d

Press. $»•
-rho TCncrineer a t  I a w . B y C. B. & J . R- 

M cC ullough. T he Iow a S ta te  College P ress.

TCnglish-French an d  F ren c h -E n g lish  T e ch n i
ca l D ic tio n a ry . B y F. C usset. C hem ical. $5. 

In d u s tr ia l  C arbon. 2nd ed. B y C. I* M antell. 
Van N ostrand . $7.50.

P ress.
T he  M eta llu rgy  o f Q u a lity  S teels . B y C. M.

P a rk e r. R einhold . $6.
O rgan ic  C hem istry . 2nd E n g lish  ed. By P a u l 

K a rre r. E lsev ier. $7.50.
P h y s ica l C hem istry  fo r Colleges. 6 tljl ed. By 

E. B. M illard . M cG raw -H ill. $4.50. 
Scientific In s tru m e n ts . E d. by H . J . Cooper.

C hem ical. $6.
T r a n s p o r t a t i o n  P rin c ip les  an d  P ro b lem s. B 

T C B igham . M cG raw -H ill. $o.

for understanding and evaluation of phy- 
siCcil tests.

The subject index in Vol. II covers both 
volumes.

R E C R E A T E D  V A R N IS H E S

V io l in  V a r n ish . By Joseph Michclman. 
Published bv the author, 5050 Oberlin 
Blvd., Cincinnati, Ohio. 185 pages. 
$3.75.

. Reviewed by Joseph J. Mattiello 

T h e  a u th o r ’s subtitle of this book is A 
Plausible Re-Creation of the Varnishes 
Used by the Italian Violin Makers Between 
the Years 1550 and 1750, A. D .” Tins 
reviewer was at first interested in this sub
title and questioned the temerity of the 
author to recreate varnishes which were 
applied to violins (wooden surfaces) sev
eral hundred years ago. He had no wet 
samples available for comparative investi
gation and even if he had any such sam
ples, their authenticity would certainly be 
questioned. But, when reading this hook 
the reviewer was certainly fascinated by 
the author’s approach in recreating the 
varnishes. He has conducted extensive re
searches into the literature on the subject 
and then proceeded to formulate varnishes 
on a quantitative basis. The logic he has 
applied in determining the kind of varnish 
the ancients made was guided by the 
chronology of the literature on the subject 
and the raw materials available to the 
ancients. He points out that two types 
of varnishes were used; the subvarnish for 
priming and the color varnish as the finish
ing varnish. Plis researches in their formu
lation (recreating) the violin varnishes has 
extended over a period of eight years or 
more. Although these varnishes arc pri
marily composed of metal résinâtes, turpen
tine, linseed oil and coloring matter, they 
are not to be considered as oil varnishes in 
the modern sense. They are merely tur
pentine resin solutions to which linseed oil 
is added as a plasticizer. The varnishes 
were al! prepared at ordinary room tem
perature.

The author’s research extended to ap
plication of the varnishes to violins.  ̂The 
subvarnishes were composed of aluminum 
rosinate, turpentine and linseed oil; while 
the color varnishes were represented by a 
brown iron rosinate varnish, an orange 
aluminate rosinate varnish and a red rosin
ate varnish. If the ancients did make the 
metal resinate as indicated by this author, 
then they made the first so-called synthetic 
resin.

Madder, dragons’ blood, gum gamboge, 
aloes, socotrine, brazilwood, logwood, etc., 
have also been considered as coloring 
agents.

It is interesting to note that the total 
application of subvarnish and color varn-

T E M P O R A R Y

M odern  C h e m is t r y  (S o m e  Sk et c h e s  o f  
its H isto r ic a l  D e v e l o p m e n t ) .  By 
A. J. Berry. Cambridge University Press. 
240 pages. Price $2.50.

Reviewed by F. C. Nachod  

M ost of us are agreed that very little at
tention is paid to the historical side of 
chemistry. And most of us would like to 
have the opportunity to gain some under
standing of the historical evolution of our 
field, a part of training which is generally 
most sadly neglected in our universities and 
colleges. Mr. Berry is aware of this ap
parent lack of historical perspective and has 
written a selection of essays on some phases 
of the history of chemistry without the 
claim for complete coverage. The chapters 
are entitled: classical atomic theory; electro
chemistry; stereochemistry; radioactivity; 
elements, isotopes and atomic numbers; 
some experimental studies on gases; some 
problems of solutions; some essential fea
tures of chemical change. The last chapter 
is called retrospect.

"Modern Chemistry” is a very mislead
ing title. The author stops short of “mod
ern chemistry” by about ten to twenty 
years. His little book is not written with 
inspiration and some parts make decidedly 
dull reading. Yet there is nothing that 
would fill the existing gap, and Mr. Berry’s 
sketches appear to be no more or less than 
a temporary and not quite sufficient ersatz
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SCRUBBING 
CORROSIVE 

GASES

Fig. 645

A re  your scrubbing nozzles 
as efficient as you think they 
could  b e ?  D o  they resist the 
corrosion or wear conditions 
satisfactorily? Produce the 
breakup and distribution you 
would like?

R ight now t h o u s a n d s  of 
M onarch  Fig. 6 4  5 nozzles 
are scrubbing all kinds of 
gases all over the world . . . 
Perhaps they can do  a better  
job for you!

Outline your spray, problem  
for us— if your liquid can be 
sprayed with d irect pressure 
at all— M onarch  can furnish 
the nozzles.

N O ZZLES FO R:
• O IL A T O M IZ IN G

• H U M ID IFY IN G

• A IR  W A SH IN G

• DESUPERHEATING

• SPRAY PONDS

• M ILK POW DERING

• A C ID  CH AM BERS

• CO NCRETE CU R IN G

W rite for C a ta lo g s  6-A  
and 6-C

MONARCH MFG. WKS. INC.
2730 E. WESTMORELAND ST. 

PHILADELPHIA 34, PA.

ish on the violins in this investigational 
work varied from 14 to 20 coats, the 
Former varied from 6  to 7 coats, while the 
latter from 8 to 13 coats. The author 
further points out that the total film thick
ness of a large number of actual tests varied 
from 0.0015 to 0.0052. in., which values 
are comparable to the thinness of news
paper, 0.0030 in.

This whole book may be considered as 
an interim report, since the author has not 
completed all his aging tests of the varn
ishes applied to the violins. It will certainly 
be interesting to follow the results of these 
tests. The author may also decide later to 
approach this subject from another angle. 
He may give further consideration to the 
idea that the ancients were acquainted 
with the fact that boiled linseed oil ac
quired desirable properties such as increased 
viscosity, increased drying time rate and 
improved durability.

Specifically the subject matter is di
vided into 18 chapters, covering a critical 
review of previous publications, formula
tion of earliest varnishes, the chemistry of 
the varnishes, his own researches in the 
formulation of colored varnishes, prelim
inary treatment of wooden surfaces, varn
ishing, drying and polishing, a discussion 
of other resins, soaps, old coloring agents, 
alizarine as a coloring agent, and ending 
with a transitional discussion from past 
to present.

The author deserves a great deal of credit 
for tackling a subject of such a nature 
that no matter what approach he used he 
would be open to criticism. The results 
of this author contribute to the solution 
of the problem, but he frankly points out 
that more research will have to be con
ducted to complete the solution of the 
violin varnishes.

This book should be of interest and 
value to the technical and non-technical 
members of the protective and decorative 
coating field, and of historical interest to 
everyone.

RECENT BOOKS 
and 

PAMPHLETS
Collected Abstracts Published During: 1945 

on Spectrochemical Analysis. Compiled by 
Edwin S. Hodge. Distributed by Ohio .Valley 
Spectrographic Society, Engineers Club Bldg., 
Dayton, Ohio. 57 pages. $1. Verbatim copy 
of all the abstracts published by “ Chemical 
Abstracts” during 1945.

The Aluminum Industry. By Stanley V. 
Malcuit. Published by Bellman Publishing Co., 
83 Newbury St., Boston 16, Mass. 36 pages. 
$1. History of the industry, processes, fabri
cation, marketing, typical jobs and other voca
tional guidance information.

Cementing and Assembly of Plastics. Ad
vance chapter No. 5 of S P I Handbook, pub
lished by The Society of the Plastics Indus
try, 295 Madison Ave., New York 17, N. Y. 
44 pages. Recommended techniques. Includes 
a comprehensive listing of sources of materials.

From the Research Laboratory to the Armed 
Forces. Published by Mellon Institute,^ Pitts-
burgh, Pa. 32 pages. 
Mellon fellows describing

Six radio talks by 
essential research

Sulfuric Acid. Series 4 of “ Controlling 
Chemical Hazards,” published by Division of 
Labor Standards, U. S. Department of Labor, 
Washington 25, D. C. 24 pages. Proper han
dling and storage of drums and carboys, pro
tective clothing and equipment, first aid. and 
employee training.

The Problem Children of Technology and 
Banking. By R. P. Soule, American Machine &

e t \  Ä  
i

PAUL O. ABBE

T U B E  M I L L

Illustrated is one of a big 
range of Paul O. Abbé Tube 
Mills, that make grinding and 
mixing a continuous operation. 

•

The range includes labora
tory units, and production mills 
up to 7'6" diameter. Length of 
cylinders are made to meet in
dividual requirements.

•

Materials are fed continuously 
at one end of the horizontal 
cylinder, and are discharged 
through the trunnion at the 
other end, after coming into 
contact with the entire bulk of 
the grinding medium.

•

Little maintenance is required 
aside from occasional lubrica
tion.

•

Air separators, screens, and 
other classifiers can be used 
for a closed circuit system, re
turning any coarse particles 
to the mill for additional grind
ing.

Send for Catalog T—SectionE.

iiPflU l 0.

375 Center Avenue 
LITTLE FALLS, N. J.
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•  The readilymiaintained cleanliness of American Seamless assures this user complete freedom from  
impurities that might contaminate delicate perfume being carried between storage tank and filter.

•  American Seamless is standard equipment on this make 
of m illing machine. Used fo r  carrying oils, solvents and 
cutting com pounds, its sturdy toughness assures long , 
economical service.

BOTH conveyed through

Connections
T h e s e  i l l u s t r a t i o n s  show h u t two of thousands of 

various applications of A m erican F lex ib le  M etal Hose 
and Seamless F lex ib le  Tubing. F o r these du rab le  products 
are continually  being adapted  to  new and “different en 
gineering needs.

Steam , oil, w ater, gases, refrigeran ts and o th e r fluids 
. . .  a t h igh o r low pressures and  te m p era tu res . . .  are safely 
and econom ically hand led  by  A m erican assemblies.

W h e th e r  y o u r  p ro b le m  is  o n e  o f  c o m p e n s a tin g  f o r  v i
b r a t io n ,  c o n n e c t in g  m o v in g  p a r t s ,  o r  p ro v id in g  fo r  m is 
a lig n m e n t , A m e r ic a n  h a s  . . .  o r  c a n  q u ic k ly  d e v e lo p  . . .  

a  f le x ib le  a s se m b ly  to  d o  th e  jo b .
F or detailed  in form ation  on A m erican F lex ib le  M etal 

Hose and Seamless Tubing, w rite  for P ub lication  SS-50.

c /& tte te 'c a * £
M ETAL H O SE

THE A M E R IC A N  B R A SS  C O M PA N Y
American Metal Hose Branch

General Offices: W aterbury 88, Connecticut 
Subsidiary of Anaconda Copper M in ing  Company 

In  Canada: A n a c o n d a  A m e r i c a n  B r a s s  L t d . ,

N e w  Toronto, O nt.
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Actual Size

C O N T R O L

YALV€S
Send for additional

a n d
mCRSUVRHCOl

WABASH and MORGAN
P. O. B O X  2 4 7  

DECATUR ILLINOIS

Foundry Co., 511 Fifth Avc., New York, N. Y. 
23 pages. Gratis. Reprint of an address before 
the Society of Chemical Industry in New York 
February 21.

A Humanistic-Social Overhauling. By Cle
ment J. Freund, dean, College of Engineering, 
University of Detroit, Detroit 21, Mich. Account 
of an attempt by the faculty of the University of 
Detroit to improve the curriculum. Reprinted 
from Jour, of Engineering Education, Dec. 1945, 
pp. 284-291.

Economic Base for Power Markets in Lane 
County, Ore. Published by Bonneville Power 
Administration, Portland 8, Ore. 67 pages. A 
survey appraising the prospects for electric power 
consumption in the Pacific Northwest. Covers 
the physical base, people and their incomes, pro
duction and employment, public facilities and 
finance. Contains maps, graphs, photographs and 
appendix tables.

Researches of Mellon Institute. Published by 
Mellon Institute of Industrial Research, Uni
versity of Pittsburgh, Pittsburgh 13, Pa. 13 pages. 
Gratis. Thirty-third annual report reprinted from

Chcm. & Eng. News.”
Year Book. Published by American Standards 

Association, 70 East 45th St., New York 17, 
N. Y. Gratis, h irst edition since 1938. Lists 
officers and directors of the board of directors, 
standards council, and other committees. Also 
carries constitution and by-laws, information about 
the organization and how standards are developed. 
Approved standards and projects under develop
ment are listed.

,Ili inois State Geological Survey in W ar 
Mineral Research. By M. M. Leighton, chief of 
t t  H?n °f the State Geological Survey,
Urbana, 111. 23 pages. Annual report.

Report of Conference on Post-W ar Preparation 
and Packing of Rubber. Published by Imperial 
Institute, London, S.W.7, England. 31 pages. 
Includes a paper on the large scale manufacture of 
standard smoked sheet rubber.

The Alkylation of Alkanes. By Gustav Eglofif 
and George Hulla, Universal Oil Products Co., 
Chicago, 111. 67 pages. Catalytic and thermal
alkylation, summary of the products of alkylation, 
and mechanism of alkylation.

Frne Powders and Particles in Industry. By 
M. Pirani and W. J. Kramers. Published by The 
British Goal Utilisation Research Association, 13 
Grosvenor Gardens, London, S .W .l, England. 
16 pages. Survey of the properties, methods of

production, particle-sizc measurement, and field 
of application, of powders and materials contain
ing such fine particles, with special reference to 
the particle sizes of the powders employed.

Industrial Experimentation. By K. A. Brown
lee. Published by His Majesty’s Stationery Office, 
York House, Kings way, London. W.C.2, England. 
116 pages. 2s. Monograph intended to provide a 
guide to modern statistical methods, both the 
use of tests of signlicance to attain reliability in 
deductions from experimental data and the use 
of statistical design to attain maximum precision 
with minimum expenditure.

Development Department, The Solvay Process 
Company, Nitrogen Division. 26 pages. Booklet 
describing the functions and interests of engineers, 
chemists and other scientific and technical per
sonnel of the development department a t Hope- 
well, Va.

Bibliography of the Geology and Natural Re
sources of North Dakota, 1814-1944. By C. E. 
Budge. Bulletin No. 1, published by North 
Dakota Research Foundation, Bismark, N. D. 
214 pages. Bibliography, author index, subject 
index, and appendixes of North Dakota state 
officials, engineers and geologists.

Standard Code for Arc and Gas Welding in 
Building Construction. Published by American 
Welding Society, 33 West 39th St., New York 18, 
N. Y. 68 pages. 50 cents. Design of welded con
nections, filler metal, workmanship, inspection 
and qualification. Appendixes list definitions, weld
ing symbols, welded joints, qualification of pro
cedures and operators, illustrated profiles.

Enzymes and Their Role in W heat Technology. 
Edited by J. A. Anderson. Interscience Pub
lishers, Inc., 215 Fourth Ave., New York 3, 
N. Y. 371 pages. $4.50. First in a projected 
scries of monographs sponsored by the American 
Association of Cereal Chemists. Amylases ester
ases, proteases, yeast fermentation and other 
topics of interest to cereal chemists.

Industrial Directory of Berkeley, Calif. Pub
lished by Berkeley Chamber of Commerce, 100 
Berkeley Square, Berkeley 4, Calif. 78 pages. A 
mimeographed volume containing a complete alpha
betical listing of manufacturers and their products, 
including listing of firms by types of products.

Reconnaissance Geology of Limestone Deposits 
in the Willamette Valley, Ore. G. M. I. Short 
Paper No. 15, published by Dept, of Geology and 
Mineral Industries, 702 Woodlark Bldg., Portland, 
Ore. 17 pages. 15 cents. Contains description and 
analyses of deposits examined, including summary 
of findings, tables and maps. Mimeographed.

AMERICAN LABORATORY MILLS

Table Installation

Sturdily and compactly built. Each 
crusher is custom-built with the most' 
efficient crushinq action for each a 
specific ¡ob. Two sizes, with ca
pacities from 100 lbs. to 2,000 lbs. 
per hour.

Are IDEAL For 
CRUSHING of FIBROUS and 
AMORPHOUS MATERIAL 

to DISPOSAL SIZE
Especia lly  Suited  For 

L A B O R A T O R IE S  and P IL O T  P L A N T S

Plants, testing laboratories, and research labora
tories readily meet disposal problems with the 
American Laboratory Mill. Capable of continuous 
reduction of many varieties of fibrous and amorph
ous materials. The American Mill provides the 
means of sizing solu-

PA^NTE^MANGANESE 

STEEL SHREDDER® «

ble or fibrous resi
dues for s e w a g e  
d i s p o s a l  and for 
crushinq hard mate
rials for easier dis
posal handling and 
space-saving s t o r 
age.

information

1219  M a c k l in d  A v e .  

S i.  Lou is 10, M o .

Pressure regulation 
small unit  is available in a 
CASH* ACME Type A-31 Small 
Volume Pressure Reducing 
& Regulating Valve for Wa
ter, Air, Gas, etc.

Complete data on this and 
other  cASH’ACME p r o d u c t s  
is available in our NEW cat
alog No. D12.

M a n u fa ctu rin g  S p e c ia lis t s  

o f A u to m a t ic
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W TH SARCO
S T E A M

TRAPS AND 
C O N T R O L

Rotating cylinders as used in the paper and textile industries 
accumulate heavy condensate if not properly drained and 
vented. If any cylinder lags behind others— the material sags 
on one side, stretches until it breaks on the other. Hours are 

lost in starting up again.

Sarco FT Steam Traps with H Air Vents at the top settled this 
problem in a large textile plant in Brooklyn. Sarco TR 21 
Temperature Controls are used on the dye vats which 
immediately precede the drying operation.

This job was engineered by the local Sarco representative. 
The cost was negligible compared to the results obtained.

Adequate removal of condensate and air, and satisfactory 
temperature control can provide that added margin of profit 
in any industry using steam. The combined advantages of 
faster work, fewer stoppages and rejects and less fuel will 

work for you every hour.

Sarco products work as a team. The right combination costs 
less in the first place— lasts longer— serves best.

143

H TRAP

TR 21 C O N T R O L

FLOAT-THERM OSTATIC  
STEAM TRAP

SAVES
STEAM

^ SARCO COMPANY, INC.
Representad in Principal Cities

475 FIFTH AVE., NEW YORK 17, N. Y.
SARCO CANADA, LTD., TORONTO 1, ONTARIO
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INFERENCE

DANGEROUS 

GUIDE TO 

PUMP 
SELECTION

I f  Industrial Pumps are one oj 
your responsibilities, ask now, jor  
free copy of this authoritative, un
b iased  analysis o f In d u s tr ia l  
Pumps. I t  is a timely presentation 
of pump facts.

T h is  is the first analysis, in so 
far as we know , to  p revent the 
m is a p p l ic a t io n  o f  I n d u s tr ia l  
Pum ps. It is w ritten  by one w ho 
has a ra th e r w ide and diversified 
know led g e  o f  many types o f  pum ps. But the au tho r ho lds no m ore 
o f  a b rie f for any o n e  type than  its adaptability  w arran ts.

H e endeavors to explain  the lim ita tions o f  various types o f  
pum ps such as p iston , p lunger, ro tary  and centrifugal. T hus he 
attem pts to  prevent, as m uch as possib le , m isapplication.

Based also on the long experience of Taber Pump Co., this 
modest contribution is offered to users of pumps in the process
ing industries. We w ill gladly send a copy of this bulletin No.
S-I46, when it  is requested on business stationery.

TABER PUMP CO. . Est. 1859 • 294 ELM ST., BUFFALO 3, N.Y.

In

all
sizes

of

mesh

and
in

shapes
to

your
order

from
wire
mesh

of

brass
bronze

steel

nickel

monel

stainless
steel

and

other

metals
and

special

alloys

Every  o p e ra tio n , from  wire d raw ing  
and wearing to fa b rica tin g  in the  
fin ished  p a r! Is d one In the  J e l l l f f  _ 
m ill.

OTHER JELLIFF PRODUCTS
★  Jeliff Fine Resistance Wire
★  Jeliff Dipping Baskets
fc Jeliff Wire Cloth
★  LEKTRO MESH

THE C. 0. JELLIFF
MFG. CORP. 
Pequot Road 

Southport, Connecticut

G O V E R N M E N T  P U B L I C A T I O N S
The  following recently issued publications are available at prices indicated from the 
Superintendent of Documents, Government Printing  Office, W ashington 25, 
D. C . In  ordering any publications noted in this list always give complete title 
and the issuing office. Remittances should be made by postal money order, 
coupons or check. D o  not send postage stamps. All publications are in paper 
cover unless otherwise specified. W hen no price is indicated, the pamphlet 
is free and should be ordered from the bureau responsible for its issue.

Preparation of Ammonium Nitrate for Use 
as a Fertilizer. By William H. Ross, et al. 
Department of Agriculture, Technical Bulletin 
No. 912. Price 20 cents.

Fertilizers and Lime in the United States. 
Department of Agriculture, Miscellaneous Pub
lication No. 586. Price 20 cents.

Rubber. First and Second Reports of the 
Inter-Agency Policy Committee on Rubber. 
Combined printed copy of previously mimeo
graphed first and second reports. Office of 
War Mobilization and Reconversion. Price 20 
cents.

The Integration of Surplus Disposal. Quar
terly Progress Report to Congress by W ar As
sets Administration. First Quarter 1946. Price 
20 cents.

The Acceleration of Surplus Disposal. Quar
terly Progress Report to Congress by W ar As
sets Administration. Second Quarter 1946. 
Price 20 cents.

Report to Congress on Foreign Surplus Dis
posal. July 1946. Office of the Foreign 
Liquidation Commissioner. Department of 
State Publication 2571. Price 15 cents.

Economic Controls and Commercial Policv in 
Panama. U. S. Tariff Commission. Price 10 
cents.

Recent Developments in the Foreign Trade 
of Colombia. U. S. Tariff Commission. Price 
15 cents.

Chemical Engineering as a Profession. Voca
tional Booklet No. 3. National Roster of Sci
entific and Specialized Personnel. Price 10 
cents.

Small-Scale Tests of Selective Reduction of 
Iron in Titaniferous Iron Ores. By R. J. 
O’Dea. Bureau of Mines, Report of Investi
gations R. I. 3886. Mimeographed.

Routine Quantitative Analysis by X-Ray 
Diffraction. By James W. Ballard and H. H. 
Schrenk. Bureau of Mines, Report of Investiga
tions R. I . 3888. Mimeographed.

Characterization of Light Oil. Part V of 
Hydrogenation and Liquefaction of Coal. Bv 
E. H. Kaplan, et al. Bureau of Mines. Tech
nical Paper 690. Price 10 cents.

Carbonizing Properties of Eagle-Bed Coal 
from Prospect Shaft, Carbon, Kanawha County. 
W. y a . By D. A. Reynolds, et al. Bureau 
of Mines, Technical Paper 691. Price 15 cents.

A Study of Anodes for Electrolytic Mangan
ese. By David Schlain, et al. Bureau of Mines. 
Report of Investigations R. I. 3863. Mimeo
graphed.

Thermodynamic Properties of Ilmenite and 
Selective Reduction of Iron in Ilmenite. Bv 
C. H . ShomatCj et al. Bureau of Mines. Re
port of Investigations R. I. 3864. Mimeo
graphed.

Effect of Impurities on the Electrodeposition 
of Manganese. By David Schlain, et al. Bu
reau of Mines, Report of Investigations R. I. 
3872. Mimeographed.

The Recovery of Metal and Other Valuable 
Products from Aluminum Dross. Bv O. C. 
Garst, et al. Bureau of Mines, Report of In 
vestigations R. I. 3874. Mimeographed.

Exploration of Eagle Mountain Fluorspar 
Deposits. Hudspeth County, Tex. Bv W. E.
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GRINNELL-SAUNDERS 
DIAPHRAGM VALVES
Screwed or Flanged Patterns

«6SPW sa?5B yE lS i

» B S i i l i i i S l

Users of compressed air, gases, viscous or corrosive liquids, 
food  products and flu ids contain ing suspended so lid s  

this is the va lve  that m ay  e lim inate  your troubles!

N o packing glands to demand constant attention. 
N on-rising stem eliminates breakage. Stem is protected 
from dust, w eather and corrosion.
W orking parts completely isolated from tne fluid. No 
sticking, corroding or clogging to interfere w ith easy 
operation and tight closure. N o contam ination from 
valve lubricants.
Compressor and finger plate combine to support the dia
phragm  in all positions.
T he large area of contact of the diaphragm  on the seat, 
plus the resilience of the diaphragm, permits positive 
closure even when foreign matter is trapped.
N o metal-to-metal seats to become damaged, w ire drawn 
or scored. N o refacing, reseating or grinding is required. 
Streamlined passage w ithout pockets reduces friction to 
a m inim um and prevents accumulation of sludge and 
foreign solids.
The valve body — the only metal that could contact the 
f lu id -c a n  be completely lined w ith glass, porcelain, 
lead, rubber or synthetic compounds (flange type only) 
to suit service requirements.

W r i t e  f o r  c a t a lo g  d e s c r ib in g  G r in n e l l -  
S a u n d e rs  D ia p h ra g m  V a lv e s  —  s ta n d a rd  a n d  
sp ec ia l types. G r in n e ll C o m p a n y , Inc., Execu
t iv e  Offices, P rov iden ce  1, R. I. B ranch  offices 
in  p r in c ip a l cities.

A VAILABLE IN SPECIAL TYPES
The "quick operating” lever
design is one of several types.

VAlVt '.sesri

W H E N E V E R P I P I N G  I S  I N  V O L V E  I
...................t i
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I N T R O D U C I N G . . . .
Dennis. Bureau of Mines, Report of Investi
gations R. I. 3878. Mimeographed.

Exploration of the Packard Fluorspar Prop
erty, Gila County, Ariz. By J. B. Cummings. 
Bureau of Mines, Report of Investigations 
R. I. 3880. Mimeographed.

Limits of Inflammability and Ignition Tem
peratures of Naphthalene. By G. W. Jones and 
G. S. Scott. Bureau of Mines, Report of In 
vestigations R. I. 3881. Mimeographed.

Wartime Progress in Coke Production. Bv 
William Seymour. Bureau of Mines. Report 
of Investigations R. I. 3907. Mimeographed.

Tests of Bituminous-Anthracite Mixtures on 
Industrial Stokers. By J. F. Barkley, ct al. 
Bureau of Mines, Report of Investigations 
R. I. 3916. Mimeographed.

Effect of Relief Vents on Reduction of Pres
sures Developed by Dust Explosions. By Irv 
ing Hartmann and John Nagy. Bureau of 
Mines, Report of Investigations R. I. 3924. 
Mimeographed.

Control of Bulk Densities in Coke Ovens: 
Studies on Precision and Application of Vari
ous Testing Methods. By H. S. Auvil, et al. 
Bureau of Mines, Report of Investigations 
R. I. 393'5. Mimeographed.

Blending Properties of Low- and Medium- 
Volatile Coals as Determined in the BA-AGA 
Apparatus. By D. A. Reynolds and J. D. 
Davis. Bureau of Mines, Report of Investiga
tions R. I . 3936. Mimeographed.

European Shale-Treating Practice. By Wm. 
W. Odell and E. L. Baldeschwieler. Bureau 
of Mines, Information Circular I. C. 7348. 
Mimeographed.

A Plan of Training Mine Officials in Rescue 
Organization and Disaster Prevention. By 
E. R. Maize and J. V. Berry. Bureau ot 
Mines, Information Circular I. C. 7353. Mimeo
graphed.

A Study of Fault Determinations by Geo
physical Methods in the Fluorspar Areas of 
Western Kentucky. By F. W. Lee and S. J. 
Hemberger. Bureau of Mines, Report of In 
vestigations R. I . 3889. Mimeographed.

Automatic W ater Heating, Utilizing Sub- 
bituminous Coal. By V. F. Parry, W. S. Lan
ders, and J. B. Goodman. Bureau of Mines, 
Report of Investigations R. I. 3890. Mimeo
graphed.

Helium Tracer Studies in the Elk Hills. 
Calif., Field. By E. M. Frost, Jr. Bureau of 
Mine?, Report of Investigations R. I. 3897. 
M imeographed.

Exploration of the Avon Mica District. La
tah County, Idaho. By Glen C. Reed. Bureau 
of Mines, Report of Investigations R. I. 3898. 
Mimeographed.

Improved Apparatus and Procedure for the 
Determination of Helium in Natural Gas. Bv 
E. M. Frost, Jr., Bureau of Mines. Report of 
Investigations R. I. 3899. Mimeographed.

Gasification of Lignite and Subbituminous 
Coal Progress Report for 1944. By V. F.
Parry, et al. Bureau of Mines, Report of In 
vestigations R. I. 3901. Mimeographed.

Exploration of the White Eagle Fluorspar 
Mine, Cooks Peak Mining District, Grant 
County, N. Mex. By John H. Soule. Bureau 
of Mines, Report of Investigations R. I. 3903. 
Mimeographed.

Extinction of Propane and Butane Flames 
by Dichlorodifluromethane. By G. W. Jones 
and F. E. Scott. Bureau of Mines, Report of 
Investigations R. I. 3908. Mimeographed.

Active List of Permissible Explosives and 
Blasting Devices Approved Previous to De
cember 31, 1945. By J. E. Tiffany and Z. C. 
Gaugler. Bureau of Mines, Report of Investi
gations R. I. 3910. Mimeographed.

Electrolytic Manganese in Low-Carbon Steel 
Tests at the Stanley Works, Bridgeport, Conn. 
By F. Sillers, Jr. and R. T. C. Rasmussen. 
Bureau of Mines, Report of Investigations R. I. 
3911. Mimeographed.

The Metallurgical Research Program of the 
Bureau of Mines Relating to Iron and Steel. 
By R. S. Dean. Bureau of Mines. Report of 
Investigations R. I. 3920. Mimeographed.

Exploration of the Elk Mountain Mica De
posit, San Miguel County, N. Mex. Bv Ray 
T. Holmquist. Bureau of Mines. Repoft of 
Investigations R. I. 3921. Mimeographed.

National Motor-Gasoline Survey, Winter

New  No. 8 

M IK R O -A T O M IZE R

The No. 8 M IKRO-ATOM IZER represents a new and larger produc
tion unit capable of producing ultra-fine powders as low  as 1 to 25 
microns (under 325 mesh) in size. Using a  75 h.p. motor, this new  
m echanical screenless pulverizer is particularly applicable to tonnage 
operations.

Although having almost four times the size and capacity of the 
No. 6 M IKRO-ATOM IZER, the new  unit retains all the features and 
basic principles that have made these new  type pulverizers so popu
lar in a varied number of plants. Guaranteed control of particle size

is offered as with the sm aller m achine.

Compact and highly efficient, the new No. 8 
M IKRO-ATOM IZER discharges into a stain
less steel dust collector. Rotary air lock for 
continuously discharging material from the 
cyclone, is supplied. A  number of modifica
tions of the No. 8 machine are availab le  in 
order to accommodate the w ide range of dif
ferent materials for which it is recommended.

P U L V E R I Z I N G  M A C H I N E R Y  C O M P A N Y
5 5  C H A T H A M  R O A D  • S U M M I T ,  N.  J.

N O W . . .  2 TYPES TO MEET M OST PULVERIZING NEEDS

No. 5 M IK R O -A T O M IZ E R  for 
sm all quantity production, pilot 
plant and laboratory work.

A  new  No. 8 M IKRO-ATOM IZER pur
chased for your plant can provide increased  
tonnage of ultra-fine powders. Send for 
your copy of new  bulletin and arrange for 
a free test grind of your material in a 
M IKRO-ATOM IZER.
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CORROSION AND ABRA
SIO N  RESISTANCE—Cor
rosiron is a high silicon iron.
It is not only remarkably re
sistant to corrosion, but is also 
extremely abrasion resistant, 
having a hardness of 300 
Brinnell. It is unexcelled for 
handling corrosive liquids 
carrying abrasive solids.
INGENIOUS ENGINEERING—The brit
tleness and low tensile strength characteris
tics of high silicon irons pose unusual prob
lems in engineering a centrifugal pump. But 
special care and the ingenious application 
of many years of experience provide the

Byron Jaekson Co.
I O S  A N G E L E S  3 4 ,  C A11 F O R N 1A

Offices in Principal Cities

solution. These new BJ Corrosiron Acid 
Pumps are engineered for years of heavy- 
duty, trouble-free operation.
WE INVITE INQUIRIES about the appli
cation of BJ Corrosiron Acid Pumps to the 
pumping of corrosive liquids.

\  ¿ **
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All pump parts that contact pumped 
liquid are of Corrosiron, as indicated 
by solid black cross-section areas in 
illustration. Sizes: H/i" to 3"; Ca
pacities: 30 to 425 gpm; Pumping 
Heads: 20 to 140 feet; Speeds: 1150, 
1450, and 1750 rpm.



Worthwhile savings can frequently 
be made by reducing costs in the 

handling of chemicals, grains and granular materi
als. Old methods are slow and expensive, while 
modern handling methods are surprisingly fast 
and inexpensive. D R A C C O  Pneumatic Conveyors  
reduce costs to a minimum. A  D R A C C O  Pneu
matic Conveyor and O N E  man replaces SEVERAL  
men, an d  d o e s  a much b ette r  job. W h e r e v e r  
D R A C C O  Pneumatic Conveyors have been installed 
they  h a v e  put m a te r ia l  hand l ing  on a m ore  
efficient basis. W h y  not let D R A C C O  Engineers 
check your present methods for you?

Fo r  F u r th e r  In fo rm a t io n  W rite

DRACCO C O R P O R A T I O N
4071 E. 116th St., C leveland 5, Ohio New York Office; 130 W. 42nd St.

DUST CONTROL EQU IPMENT J
r  PNEUMAT IC  C O N V E Y O R S  • METAL F A B R IC A T IO N !

1945-46. By O. C. Blade and C. R. Soonsler. 
Bureau of Mines, Report of Investigations 
R. I. 3959. Mimeographed.

Geophysical Abstracts 123, October-Decem- 
ber, 1945, with an Index to Abstracts 120-123. 
By V. Skitsky. Bureau of Mines. Information 
Circular I. C. 7355. Mimeographed.

Extraction and Uses of Beryllium in Ger
many. By George T . Motock. Bureau of 
Mines, Information Circular I. C. 7357. Mime
ographed.

Report of Petroleum and Natural Gas Divi
sion, Fiscal Year 1944. By R. A. Cattell. 
et al. Bureau of Mines, Information Circular 
I. C. 7358. Mimeographed.

Coal-Mine Explosions and Coal- and Metal- 
Mine Fires in the United States During the 
Fiscal Year Ended June 30, 1945. By D. H ar
rington, W. J. Fene, and H. B. Humphrey. 
Bureau of Mines, Information Circular I. C. 
7359. Mimeographed.

Cement in Latin America. By Oliver Bowles 
and A. Taeves. Bureau of Mines, Information 
Circular I . C. 7360. Mimeographed.

Extraction and Uses of Lithium in Germany. 
By George T. Motock. Bureau of Mines. In 
formation Circular I. C. 7361. Mimeographed.

Manufacture and Regeneration of Catalysts 
at I. G. Farbenindustrie Ludwigshafen/Op- 
pau. By W. F. Faragher and W. A. Horne. 
Bureau of Mines, Information Circular I. C. 
7368. Mimeographed.

Code of Federal Regulations 1944 Supple
ment. The Federal Register. Price $3. Cloth- 
bound.

Use of Insect Repellents and Miticides. By
B. V. Travis and F. A. Norton. Bureau of 
Entomology and Plant Quarantine E-698. 
Mimeographed.

Geology and Paleontology of Palos Verdes 
Hills, California. By W. P. Woodring, et al. 
Geological Survey Professional Paper 207. 
Price $1.50.

Development of Joint Strength in Birch Ply
wood Glued with Phenol-, Resorcinol-, and 
Melamine-Resin Glues Cured at Several Tem
peratures. By H. D. Bruce, et al. Forest
Products Laboratory, Madison, Wis. No. 1531. 
Mimeographed.

List of Publications on Pulp and Paper.
Forest products Laboratory, Madison, Wis.
No. R444. Mimeographed.

List of Publications on Wood Preservation. 
Forest Products Laboratory, Madison, Wis.
No. R704. Mimeographed.

Possibilities of Increasing the Use of Hard
woods to Meet Pulpwood Requirements. By

N. McGovern. Forest Products Laboratory, 
ladison, Wis. No. R1614. Mimeographed.

The Madison Wood-Sugar Process. Bv El- 
win E. Harris and Edward Beglinger. Forest 
Products Laboratory, Madison, Wis. No.
R1617. Mimeographed.

Fermentation of Douglas-Fir Jiydrolyzate 
by S. Cerevisiae. By E. E. Harris, et al. 
Forest Products Laboratory, Madison. Wis.
No. R1618. Mimeographed.

Mineral Statistics. The Bureau of Mines 
has begun issuing the separate preprint chap
ters of Minerals Yearbook 1945. Those 
wanting the latest printed data should ask 
the bureau for it, indicating the specific com
modities in which they are interested. No gen
eral mailing lists are maintained.

Army-Navy Specifications. Office of Tech
nical Services, Department of Commerce, is
now furnishing photostats and microfilms of
Army-Navy specifications for various prod
ucts for which printed specifications are not 
otherwise available for distribution. Prices 
vary with the length of the specification. A
list of specifications first made available is 
published in the “ Bibliography of Scientific 
and Industrial Reports," issue of May 31, 1946, 
p. 1,280 ff. Those desiring other specifications 
should inquire as _ to availability of Library 
and Reports Division, Office of Technical
Services, Washington 25, D. C.

Federal Specifications. New or revised spe
cifications which make up Federal Standard 
Stock Catalog have been issued on the fol
lowing items: Hydraulic Cements; General
Specifications (Methods for Sampling, Inspec
tion and Testing) SS-C-158b. Insulation: 
Mineral-Wool, Block and Board (For Heated 
Surfaces) HH-I-564. Jointing Compounds; 
Sulfur (For Bell-and-Spigot Cast-Iron Pipe) 
SS-C-608.
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SOLVAY 
PRODUCTS POR CHEMICAL PROCESSORS

A m m onium  B icarbona te  

A m m onium  C hloride 

C alcium  C hloride 

C austic  P o tash  

C austic  S oda  

Liquid C hlorine 

M onoch lo robenzene  

P o ta s s iu m  C arb o n a te  

Soda Ash

Sodium  B icarbona te  

Sodium  N itrite

SOLVAY S A L E S  C O R P O R A T I O N  A lA éU tt *«d C b .m i c l  P roduct, M a n u H 'tu r 'd  by T h t  S o lv a , P rocès, Com pany

40 R ecto r S tre e t , New York 6, H.Y.
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CAMBRIDGE pH METER
with Electron-Ray 

Null- Indicator

OH

Off
L A B O R A T O R Y  
S e n s it iv i t y  .005 
.01 p H , R a n g e  0 

I N D U S T R I A L  
S e n s it iv i t y  .01 
.02 p H , R a n g e  0

These accurate instru
ments incorporate out
standing improvements. 
The electron-ray nu 11- 
point indicator permits 
quick, hairline adjustment 
and cannot be injured by 
mismanipulation. A.C. 
line operation eliminates 
battery nuisance.
The entire instrument is 
self-contained and port
able, 8}" x 10" x 17|".
M O D E L :  A c c u ra c y  .02 p H , 
p H  R e a d in g s  re p ro d u c ib le  to 
to 14 p H  a n d  0  to  1200 mv. 

M O D E L :  A c c u ra c y  .05 p H ,
p H  R e a d in g s  re p ro d u c ib le  to 
to 14 p H  a n d  0 to  1000 mv.

Scud for bulletin 910E.

C A M B R ID G E  I f lS T R U M E N T  C O .,  IN C .
3705 Grand Central Terminal New York 17, N. Y.

* v f # .  . . .

. . .  non-rusting ** , 
bolts, nuts, screws, » 
washers, rivets, nails * 
made of brass, bronze, * 

copper, Monel or stainless ,  
steel. Write for circular,

THE H. M. HARPER 
COMPANY, 2633 Fletcher * 

Street, Chicago 18, 111. •
Branch offices or f  
representatives ,  

in principal ,  
cities. i

i
»

M ANUFACTURERS’ LA TEST PUBLICATIO N
Chemical Engineering’s Readers’ Service, in  cooperation with manufacturers, makes 
it possible for you to secure catalogs, bulletins, and other publications herein listed 
without cost or obligation (unless a price is specifically mentioned). Please check 
the items you wish to receive and fill out the coupon. Please send requests to 

'Readers’ Service, Chemical Engineering, 330 W .  42nd St., N ew  York 18, N. Y.

X
Alloys. Alloy Metal Wire Co., Inc., Prospect 

Park, Pa.— Catalog D-2. 26-page catalog illus
trating and describing the wire, strip, and rod 
of various alloys for high-temperature or cor- 
rosin-resisting applications. Includes engineer
ing information on strength, electrical resistivity, 
modulus of elasticity, heat treatment, tempera
ture limits and mangetic properties of various 
high nickel content alloys.

2
Alloys. Ampco Metal, Inc., Milwaukee, Wis, 

— Bulletin 64B.— 16-page booklet gives informa
tion on the various types of Ampco metal and 
Ampcoloy bronzes available from this company. 
These extruded products include various rods 
and shapes. Also data sheet describing Ampco 
bearings used in heavy-duty machinery.

3
Bearings. New Departure Division, General 

Motors Corp., Bristol, Conn.— A series of three 
booklets on ball bearings for designers and 
engineers. Parts I and I I  deal with the prin
ciples, bearing types and fundamentals of mount
ing practice, and describe details of shaft and 
housing designs. Part I I I  covers inclosurc and 
lubrication for various operating conditions.

4
Blowers. General Blower Co., Morton Grove. 

111.— Booklet illustrates and describes this com
pany s line of exhausters, fans, blowers and 
insulation blowing machines manufactured by 
this company. They are used for blowing, heat
ing, cooling, conveying, aerating, separating 
and agitating operations.

5
Boiler Tubes. Jos. T. Ryerson & Son, Inc., 

Chicago, 111.—8-page illustrated booklet featur- 
ing the Babcock & Wilcox electric resistance 
welded boiler tubes now distributed by this 
company.

6
Chemicals. Ansul Chemical Co., Marionette, 

\V ts.-8 -page reprint entitled “ Liquid Methyl 
Chloride. Contains information on physical 
and chemical properties methods of transporta
tion, storage, handling of containers, and other 
pertinent data. A second 12-page reprint en

titled “ Liquid Sulphur Dioxide.” Contains 
information on the manufacture, handling and 
use of this chemical.

Chemicals. Hercules Powder Co., Wilmington, 
Del.—4-page leaflet featuring the use of Her
cules chemicals in the pulp and paper industry.

8
Chemicals. Reilly Tar & Chemical Corp.. 

Indianapolis, Ind.—44-page pocket-sized booklet 
listing and describing the coal tar products made 
by this company. Also a 6-page folder featuring 
the aluminum coating for metal surfaces made 
by this company.

9
Chemicals. Sharpies Chemicals, Inc., Philadel

phia, Pa.—72-page booklet describing the syn
thetic organic chemicals manufactured by this 
company. This booklet lists the commercial 
products and some products now in scmi-com- 

' mercial or laboratory stage of development. Con
tains information on over 150 synthetic organic 
chemicals, including alcohols, alkyl chlorides, 
substituted amides, amines, dithiocarbamic acid 
derivatives, ethers, esters, hydrocarbons, mercap- 
tans, organic sulphides, phenols and others.

1 0
Cleaning Compounds. Phillips Chemicals Co., 

Chicago, 111.—Handbook entitled “ Production 
and Maintenance Cleaning," which gives infor
mation on proper methods and components for 
use in various types of production line as well 
as maintenance cleaning.

1 1
Compressors. Clark Bros. Co., Inc., Olean, 

N. Y.—4-page leaflet featuring the use of 
Clark steam-driven compressors in the manu
facture of synthetic ammonia.

1 2
Compressors. Watson-Stillman Co., Roselle, 

N. J.— Bulletin 370-C.—8-page booklet featuring 
the general purpose hydraulic compressors in 
capacities of 20 to 200 tons. Includes photo
graphs of equipment together with a table of 
specifications.

13
Construction. Brown & Root, Inc., Houston,

1AILING COUPON—GOOD UNTIL NOV. 31, 1946, ONLY

eaders’ Service 
îemical Engineering

West 42nd Street, New York 18, N. Y.

ease have manufacturers send me, without obligation, literature 
iccked below.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
49 50 51 52 5.3 54

am e ..................................................................................T i t l e .............................................

lom pany ...................................................................................................................................

c t Address ........................................................................................................................

................................................................ Z o n e ............................S tate . .......................

ease fill ou t this coupon com pletely in  o rder to  avoid delay in  hand ling , 

pon num bers correspond  to descriptive p a rag rap h  num bers in  th e  text.
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CLEANING AND CORROSION TIPS
SEPTEMBER 1 9 4 6

CASE NO. 938

Acid-alkali drains as good as new after 6 years . . . Require no repairs or maintenance
floor in its plating room,Six years ago, a large nationally-known manufacturing plant installed an acid and alkali rcsistin. 

with draining troughs between the plating tanks to curry off splashes and spent contents.
These troughs—constructed of acid-proof brick laid in Pennsalt PRF Cement mortar- 
various concentrations:

-handle the following chemicals in

Sulfuric Acid at 180°-200° F. Nitric A cid — both hotand cold

Caustic Soda— hot Copper Cyanide

Iron Chloride Chromic Acid

Nickel Cyanide Water

After six years, this construction 
is as serviceable as the day it was 
put into operation; no mainte
nance or repairs have been re
quired. As a matter of fact, some 
of the original trowel marks are 
still visible on the mortar joints 
. . . clear proof of the efficiency 
of the Pennsalt PRF Cement. 
Pennsalt PRF. is a resin-type 
cement specifically designed for 
bonding acid-proof bricks in con
struction where resistance to many 
acids, alkalis and solvents is desired.

P E N N S A L T  _  
P R F  C E M E N T

ASPHALT T Y P E  
P A I N T

The sketch at left illustrates the 
details of construction of the 
troughs. The plating room lloor 
was covered with a mastic—98% 
pure asphalt. The concrete surface 
of the troughs was given two coats 
of asphalt-type paint, then lined 
with acid-proof brick buttered 
with Pennsalt PRF Cement mor
tar which when hard is unaffected 
by most acids, alkalis and solven Is.

CASE NO. 911

Pennsalt Cleaner eliminates
rejects

An electroplating company had been get
ting poor results in removing compound 
from polished brass prior to bright nickel 
plating. The superintendent had tried 
various cleaning processes with no im
provement in finished work.
When the Pennsalt Man stopped by, he 
was handed the problem. After studying it 
carefully he added a pre-cleaning dip in 
Pennsalt EC-10*, and replaced the old 
cleaner with a Pennsalt product in the regu
lar cycle. Results: another point for Pennsalt 
technical know-how and superior products. 
The work came through with brilliant 
lustre, and all rejects due to cleaning 
were eliminated.
•TRADE m a r k— r e o .  u . s .  PAT. QPF.

CASE NO. 935

Work 100% belter.
cleaning lime cut in half.

less material needed
A concern was only getting fair results in 
cleaning 1020 deep-drawn steel parts prior 
to pickling and painting. The soil in ques
tion was mineral oil and sulfur draw
ing lubricant.

Relieving that he could improve the situa
tion, the Pennsalt Man replaced the old 
cleaner with a Pennsalt product, and the 
work was run through the new cycle. The 
foreman pronounced the work "100% 
better” ; cleaning time was cut nearly in 
half, and less cleaning material was needed.

This is just an example of the opportunities 
that come to the cleaning foreman who is 
constantly looking for better ways of doing 
things. I t’s also a typical example of the 
kind of results being achieved throughout 
industry by the knowledge and training of 
the Pennsalt Men, backed by the high- 
quality products in the Pennsalt line.

CASE NO. 929

Management thinks a lot of this 
clean ing superintendent . . . 

and here’s why

Small parts of 1050 spring steel were being 
descaled and de-smutted by a mechanical 
grit blast, prior to cadmium plating. The 
grit blasting was doing a fair enough job of 
cleaning the work, but the superintendent 
realized that a better finish would improve 
the plating job, and he was determined to 
find a better descaling method.

He put the problem up to the Pennsalt Man 
who worked out a chemical cleaning 
process that would do the job. The new 
cycle—culminating a series of trials and 
errors—greatly improved the lustre of the 
finished work, and made possible a better 
plating job. Furthermore, the Pennsalt 
method cut descaling and de-sinutting time 
to one-quarter of the time formerly needed, 
and cut cleaning costs in half.
Chemical descaling proved itself completely 
to the cleaning superintendent, and he pre
sented the results to the management. The 
boss was so pleased that lie is considering 
the purchase of additional equipment in 
order to standardize on the Pennsalt De
scaling Process in his plant.

If y o u  h a v e  a  m e ta l c le a n in g  o r co rro s io n  
p ro b le m , th e  P e n n s a lt  M an  c a n  h e lp  y o u . 
If y o u  w o u ld  like to  s e e  h im , w r ite  to  D ep t. 
C M -9. O r — If y o u r  p ro b le m  is u rg e n t— 
w ire , a n fi h e  w ill c a ll im m e d ia te ly .

PENNSALT
96 Y E A R S  O F  S E R V IC E  T O  IN D U S T R Y

P E N  I f f  Y  L V  A N I A Î À I T
M A N  i m Æ  T U R I N G  C O JM . P A N T

\ ^ A j ¿-J T L J -jCu G L L A ~
S p ec ia l C h em ica ls  D ivision  

1000 WIDENER BUILDING, PHILADELPHIA 7, PA.
NEW YORK • CHICAGO • ST. LOUIS • PITTSBURGH 
CINCINNATI • MINNEAPOLIS • WYANDOTTE • TACOM/.
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^America's

MOST DIVERSIFIED
Line of Dryers—

R U G G L E S - C O L E S

Oil-burning combustion chamber for parallel-ilow  
Class XT-18 Dryer, drying Gypsum Rock.

3urn.ish.ed in 9  d istinct types  . . .
For every drying problem  from  A  to Z  . . .  to d ry  anything from 

Alundum  to Z inc O re  . . . you have your choice o f 9 lines o f Ruggles- 

C o le s direct, indirect, or indirect-direct heat Dryers. Sturdy, depend 

able, easy to maintain.

J a k e  Glass XF, for instance . . .
C la ss X F  direct heat single shell Dryers now feature an im proved 

com bustion cham ber and connecting d ischarge head. O the r than 

standard steel plate construction, Rugg le s-Co le s Dryers can be built 

o f abrasion-resisting plate, with abrasion-resisting liners, or with stain

less steel shells.

C O M P A N Y  I N C O R P O R A T E D
YORK, PENNSYLVANIA —  240 Arch St. . Main O ffice and W orks 
NEW YORK 17— 122 E. 42nd St. • 205 W. W acker Drive— C H IC A G O  6 
SAN FR A N CISC O  5— 501 Howard St. . 200 Bay St.— TORONTO 1

I

Tex.— Illustrated brochure describing the serv
ices offered by this company.

14
Dust Collector. American Air Filter Co., 

Inc., Louisville. Ky.— Bulletin 253.— 16-page 
illustrated booklet describing the Electro-Air- 
m at Model A electronic precipitator manu
factured by this company. The principle of 
operation of this dry type precipitator is ex
plained and illustrated with diagrammatic 
sketches. Includes data on installation, mainte
nance, efficiency and voltage requirements.

15
Dust Collector. American Foundry Equip

ment Co., Mishawaka, Ind.—8-page booklet 
featuring the dust control equipment available 
from this company.

16
Electric Equipment. Allis-Chalmers Mfg. Co., 

Milwaukee, Wis.— Bulletin C 6452.— l_6-page 
letter size handbook of electrical equipment 
used by a wide variety of industries. Describes 
classifications of electrical equipment ranging 
from a.c. and d.c. motors to electronic heaters. 
Also Booklet 25 D 6177 B containing 16 pages 
entitled “ Buying Guide of Allis-Chalmers Equip
ment for the Process Industries.”

17
Electric Equipment. Cannon Electric Develop

ment Co., Los Angeles, Calif.— Bulletin No. W. 
146. 2-page booklet describing and illustrating 
the Type W waterproof connectors made by this 
company. Details are illustrated in diagram
matic sketches and tables of dimensions for the 
various models arc given.

18
Electric Equipment. Delta-Star Electric Co., 

Chicago, 111.— Publication 4607^ This bulletin 
describes and lists this company’s line of single 
conductor cable terminators or potheads.

19
Electric Equipment. Clarostat Mfg. Co., Inc., 

Brooklyn, N. Y — Bulletin 100. A bound 
volume of eighteen different bulletins illus
trating and describing various electric equip
ment such as potentiometers, rheostats, resistors, 
etc., made by this company.

2 0
Electric Equipment. Meletron Corp., Los 

Angeles, Calif.—2-page leaflet illustrating and 
describing the explosion-proof pressure-operated 
switch for hazardous locations, manufactured 
by this company. Models 320 and 330.

2 1
Electric Motors. Century Electric Co., St. 

Louis, 111.— Form 643. 8-page illustrated book
let featuring the slip ring induction polyphase 
motors from 1 to 350 lip., available from this 
company. Contains information _ on operating 
characteristics, and suggested applications.

2 2
Electronic Heating. Radio Receptor Co., Inc., 

New York, N. Y.— Bulletin 7005. 8-pagc book
let entitled “ Electronic Heating and Scaling 
With the Thermatrou" illustrates and describes 
the use of electronic generators for the pre
heating and sealing of plastics, rubber, plywood 
and various other dielectric materials.

23
Equipment. American Car & Foundry Co., 

New York, N. Y.—94-page book describing the 
contributions made to war-time production.

24
Filters. Drico Industrial Corp., New York, 

N. Y.— 46-page booklet giving information on 
the use of filters in the purification of air, gas 
and liquids. I t  gives a good deal of general 
information on filtration, as well as giving data 
on the equipment manufactured by this company.

25
Fire Prevention. The National Board of Fire 

Underwriters, New York, N. Y.— 44-page 
booklet entitled "Fires That Never Happen. 
Contains information on organized fire preven
tion work during the war.

26
Flexible Couplings. John Waldron Corp., New 

Brunswick, N. J.— Catalog No. 57. 20-page 
booklet illustrating and describing the Series A 
flexible couplings available from this company. 
Various standard and special types of couplings 
arc illustrated, includes dimensional sketches 
and rating tables for each type of coupling.

27
Floor Coating. Truscon Laboratories. Inc., 

Detroit, Mich.— Book B. New specification 
book describes the floor treating compounds 
made by this company. It covers such subjects 
as wood floor preservatives, surface coatings 
with a wood rubber base, concrete dyes and other 
materials for covering floors.

28
Flooring. W alter Maguire Co., Inc., New
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,(■%. I W  A Y S  \  

U S E  T N I  R I G H T  

I P V A L V E  F O I  

T H E  S E R V I C E
P
ItJ 1  5 Ü R I  T O  

P L A C E  V A L V E S  

C O R R E C T L Y  

I N  T H E  L I N E

/  \ j  M O O S E  

F O R  L I F E T I M E  

k  E C O N O M Y  A

H ow  to Balance Valve Expense 

Against Rising Maintenance Costs
The over-all cost of your valves depends upon the balance of certain  basic 
buying factors.

Low m ain tenance is th e  resu lt of selecting the  type of valve hest su ited  
to w ithstand  service conditions.

Longer life  comes from  th e  p ro p er insta lla tion  of valves.
Extra  econom y is assured by the  extra endurance  of Jenk ins Valves plus 

the  expert counsel of Jenk ins engineers on th e ir  selection and  placem ent.
So base your valve buying  on the  3-Point Form ula for a w ell-balanced 

valve program  w hich m eans lowest cost in  the  long run.
Jenkins Bros., 80 White Street, New York 13; Bridgeport, Conn.; Atlanta, Boston, 

Philadelphia, Chicago, San Francisco. Jenkins Bros., Ltd., Montreal, London.

JEN K IN S Fig. 651
R e m o vab le  Se a t  R ing

IRON  BO D Y GATE V A LV E

125 lbs 
Steam

DIAM OND MARK

'Set ia

J E N K I N S  VALVES
F o r  every  In d u s tr ia l , En g in ee rin g , M a r in e , P lum bing- 
H ea tin g  S e rv ice  . . . In  B ro n ze , I r o n , Cast S te e l and 
C orrosion-resisting  A lloys . . .  125 to  600 lb s . pressure  

S o ld  t h r o u g h  R e l i a b l e  I m l u . l r l n l  D i s t r i b u t o r .  E r e r r » h e r e .

150 lbs. 
O.W.G.

On this outside screw and yoke valve 
(flanged) the spindle rises up 
through the yoke sleeve. All pres
sure-containing parts are “semi
steel” for extra strength. The cast 
bronze seat ring is removable.Easily 
removed. Rolled rod bronze spin
dle available. Valve can be repacked 
under full pressure.

ONE OF OVER 600 EXTRA VALUE VALVES 
M ADE BY JENK INS VALVE SPECIALISTS

 —
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•  T he N IA G A R A  AERO HEAT EXCH AN G ER  
m akes the atm ospheric air take up the heat you  
w ant to rem ove from pow er equipm ent or industrial 
process. It is  don e b y  th e evaporation of a sm all 
amount of water, rem oving 1 0 0 0  BTU  for every  
pound of water evaporated. W ith  th is m ethod it is 
also easy  to control tem peratures c lo s e ly . . .  to as
sure accuracy in  process results . . . sp eed in g  up  
production at low er cost.

W e ll d e s ig n e d  an d  b u ilt  to  la st, N IA G A R A  
AERO HEAT E X C H A N G E R S h a v e  m ade an e x 
cellen t record for reliab ility  in  serv ice  and freedom  
from m aintenance trouble and exp en se .

Ask for Bulletin No. 96-CM

NIAGARA BLOWER COMPANY
Over 30 Years o f  Service in Industrial A ir  Engineering 

405 L exington Ave. N ew  Y o rk  17, N . Y.
Field Engineering Offices in  Principal Cities

York, N. Y.—Bulletin No. 602. New book 
that illustrates and describes the Eraeri-Crete 
flooring made with emery aggregates.

29
Gaskets. United States Gasket Co., Camden. 

N. J.— Catalog No; 303. 30-page catalog illus
trating and describing the complete line of 
gaskets made by this company. Includes engi
neering reference tables which show data on 
size, shapes and temperature conversions, to
gether with other pertinent gasket information.

3 0
Heat Exchangers. Tennev Engineering, Inc., 

Newark, N. J.— Catalog CD-46. 20-pagc cata
log illustrating and describing the coojing unit 
made by this company. Includes prices, coil 
selection tables, formulas' for determining coil 
sizes, and other engineering data. Also con
tains a product storage load data section for 
various commodities usually placed in cold 
storage.

31
Heat Treating. Surface Combustion Corp., 

Toledo, Ohio.— Bulletin SC-131. 4-pagc illus
trated booklet describing furnaces for hardening 
metals. Includes information on ovens, pots 
and acid hardening furnaces, as well as iso
thermal quench furnaces.

32
Industrial Clothing. Archer Rubber Co., Mil

ford, Mass.—8- page catalog of waterproof 
work clothing for industrial workers.

33
Instruments. Automatic Temperature Control 

Co., Inc., Philadelphia 44, Pa.— 4-pagc leaflet 
illustrating and describing the special-built time 
switches made by this company. This bulletin 
describes some examples of special-built time 
switches for the volume user. This is a new 
service rendered by this company who formerly 
supplied Just standard line instruments and 
control systems.

34
Instruments. Bailey Meter Co., Cleveland, 

Ohio— Bulletin 17. 8-page bulletin illustrating 
and describing this company’s instruments and 
controls for the process industries. Contains 
information on controllers, control components, 
difficult control systems, multi-element systems, 
measuring components, and instrument combina
tions. I t  is well illustrated with diagrams.

35
Instruments. The Bristol Co., Watcrbury, 

Conn.—Bulletin No. 1400. 12-page bulletin 
describes this company’s line of tachometer 
recorders and indicators. Includes wiring dia
grams, application data and information on 
accessories.

36
Instruments. Leslie Co., Lyndhurst, N. J.— 

A new 35-mm. sound slide film showing methods 
of handling pressure and temperature control 
problems is available from this company. H av
ing a running time of about twenty minutes, 
this film follows the steam system of a typical 
industrial plant from the high-pressure steam at 
the boiler through the power generating equip
ment, processing machinery, boiler auxiliaries, 
heating and low-pressure systems. Arrang
ements for showing this slide film can be made 
direct through this company.

37
Instruments. Palmer Thermometers, Inc., 

Cincinnati, Ohio.—Two leaflets featuring the 
thermometers with full reading scales available 
from this company. The thermometers have a 
double strength brass shield to protect the 
thermometer tube and to keep the thermometer 
clean.

38
Instruments. Photoswitch, Inc., Cambridge, 

Mass.— 2-page leaflet illustrates and describes 
■ the Scries 20 and 21 photo-electric controls 

manufactured by this company. Includes speci
fications and installation sketches.

39
Instruments. Taber Instrument Corp.. North 

Tonawanda, N. Y.—6-pagc bulletin illustrating 
and describing the Thermofold. plastic folding 
machine made by this company. Principles of 
operation and outstanding features are described 

j and illustrated with photographs. The method 
I of operation is described in detail.

40
Instruments. Whcelco Instrument Co., Chi

cago, III.— Bulletin D-602-4. 4-page booklet 
illustrating and describing the portable pyro
meters manufactured by this company. Includes 
data and specifications on the various acces
sories required for use.

41
Instruments. G. C. Wilson & Co., Chatham. 

N. J.—Two leaflets describing electronic servo-

HEATING •  DRYINGINDUSTRIAL COOLING

N IA m l R A
HUMIDIFYING •  AIR ENGINEERING EQUIPMENT
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N e w  L i f e  F o r  D e a d  E n d s
P u t som e fresh  air in those confined working 
areas— and you’ll pu t new  life into the m en w ho 
are  w orking there.

A t 110°F. a m an’s w orking efficiency is only 
about 10%. In  foul air, his efficiency is equally 
low , and th ere ’s a chance he’ll become ill. Fresh , 
cool air costs so little, it’s a sham e to  lose so 
m uch w orking efficiency for lack of it.

Y ou’ll find a Coppus B low er designed for al
m ost any  type of dead end you m ay have for 
underground cable m anholes, furnaces, tanks, 
tank cars, etc., or around  hot jobs like coke ovens 
o r steam  processes. T h ey  are  also handy for 
cooling and drying equipm ent or m aterials in 
process.

E ach  one is portable . . .  designed for the  con
venience of the w orkers and m axim um  use of 
air . . .  built to  Coppus '"Blue Ribbon specifica
tions regarding m aterials and construction so as

to take plenty of rough service.
F o r specific information, check and mail the 

coupon. A ddress Coppus Engineering Corp., 
459 P ark  Avenue, W o rces te r 2, M ass.  ̂Sales 
Offices in T H O M A S ’ R E G I S T E R .  Other “ B lue 
R ibbon” P r o d u c ts  in  S W E E T ’S C A T A L O G ,  
C H E M I C A L  E N G I N E E R I N G  C A T A L O G  a n d  
REFINERY CATALOG.

•.«■•UM m.m.arnmm

C O P P U S  ENGI NEERI NG C O R P .. 4 5 9  PARK AVENUE.  WORCESTER 2 . M A SS. 
P le a s e  s e n d  me  I n f o r ma t i o n  on t h e  B lo w ers  t h a t  c le a r  th e  a ir  fo r

NAME ..........
p i  in tanks, tank cars, 

drums, etc.

□ in underground cable 
manholes.

□ in aeroplane fusilages, 
wings, etc,

□  on coke ovens.

(W rite  here any special 
ventilating problem you 
m ay have).

I—I on steam-heated 
LJ rubber processes.

□  on boiler repair jobs.

COOLING:

□ motors, generators, 
switchboards.

□  wires and sheets.

{ | general man cooling..

{ 1 around cracking stills.

□ e x h a u s te rs , w elding 
fumes

stirring up stagnant

□ air wherever men are 
working or material is 
drying.

COMPANY.. 

ADDRESS... 

CITY..........

¿ í í í t t S S S E . . . . . . . . .



Try this handy system of moving materials between processing points or to 
packaging stations. A Brooks Load Lugger mounted on your truck chassis 
serves any number of detachable bucket bodies . . . operates from power take
off . . . needs only 15 seconds for hoisting or dumping. Crystals, pigments, 
acids, residue—almost any type of material, whether liquid, solid or gaseous, 
are easily loaded into low-level buckets. Less labor required and less truck 
maintenance because one Load Lugger with set of buckets is equivalent to 
several trucks. W rite for catalog today.

503 Davenport Rd., Knoxville 8, Tenn. 

Distributors in all P rincipal C ities

^ P O O k S  E Q U I P M E N T  A N D  M F G .C O .

M A T ER IA LS  

M O V E D

FASTER!

Ci ß tio a lz b  I QAPI u g g e r

BETTER FILTER  CLOTHS
F O R

A lkalin e  a n d  C au stic  Filtrations
A r e  Y o u r  F i l t e r  C l o t h s  C o s t i n g  T o o  M u c h ?

Do they "gum-up" and give a  poor filtrate? 
Are they short lived? 
Do you wish to lower your filtration costs and 

improve your filtrate?

for

"LO N G  LIFE filter cloths
TRY

iHoRATEX
•*%. V. X, Pal. O f .

For additional information and samples write:

M ETA K LOTH C O M P A N Y
LODI, NEW  JERSEY

WM. L. BARRELL CO.. Inc.. 40 Worth Street, New York, N. Y„ Sales Agents

mechanism and the use of Supersonics in certain 
processes.

42
Lubricant Testing. Mellon Institute of Indus

trial Research, Pittsburgh, Pa.— 12-page reprint 
entitled “The Comprehensive Laboratory Test
ing of Instrum ent Lubricants.”

43
Materials Handling. Automatic Transporta

tion Co., Chicago, 111.—The “ Blue Book of 
Transporter Users” lists the ̂  outstanding com
panies in various industries using the transporter 
motorized hand truck made by this company.

44
Materials Handling. Crescent Truck Co., 

Lebanon, Pa.— 4-page illustrated leaflet describ
ing the Pallcticr fork truck made by fills com
pany. Diagrams give dimensions of the differ
ent models. Specifications are included.

45
Materials Handling. The Rapids-Standard 

Co., Inc., Grand Rapids, Mich.— Bulletin 
TR-NSP-4 is a 4-page leaflet describing the 
heavy-duty Wareliouser and the ordinary duty 
Handy Andy floor trucks made by this company.

46
Materials Handling. Reading Chain & Block 

Corp., Reading, Pa.— Catalog No. 60. 36-page 
illustrated booklet giving information on the 
selection of chain hoists for different types of 
applications. Includes data on capacities, lifting 
speeds, applications and operating efficiencies of 
the various types of hoists made by this com
pany.

47
Materials Handling. Vulcan Iron Works. 

Wilkes-Barre, Pa.— Bulletin A-407. 32-page 
booklet illustrating and describing the self-con
tained electric hoist made by this company. In 
cludes a section on various safety devices incor
porated in these hoists.

48
Milling Equipment. Farrel-Birmingham Co., 

Ansonia, Conn.—Bulletin 21-R-462. 4-page 
bulletin featuring the new small-sized Banbury 
mixer and other milling equipment.

49
Pipe Fitting Tools. T. G. Persson Co.. Bloom

field, N. J.—Two single-page leaflets featuring 
the flange-jack made by this company. They 
arc used for opening flanges in pipelines.

50
Piping. The Duriron Co., Inc., Dayton, Ohio. 

Bulletin 704. 4-page leaflet containing informa
tion on Duriron and Durichlor acid-resisting 
flanged pipe and fittings. Sizes and dimensions 
of the pipe and various fittings are tabulated 
and a section of the bulletin is devoted to in
stallation methods.

51
Power Generators. Kato Engineering Co., 

Mankato, Minn.— 10-page illustrated booklet 
describing the Katolignt generators.

52
Power Transmission. D. O. James Manufac

turing Co., Chicago, 111.— Catalog 1000. 575-
page catalog giving practical engineering infor
mation on power transmission equipment. In 
cludes sections on dimensions, rating tables and 
general information on design and application 
of various types of cut gears, gear speed reduc
ing transmissions, and flexible couplings. The 
100-page engineering section contains tables, 
charts and formulas useful in solving gear 
design problems.

53
Pumps. Economy Pumps, Inc., Hamilton, 

Ohio.— Bulletin D-246. 8-page bulletin illus
trates and describes the Type SCV pump made 
by this company. Construction features ̂  arc 
shown, together with tables of dimensions. 
Outstanding features are illustrated.

54
Pumps. W arren Steam Pump Co., Inc., W ar

ren, Mass.—6-page illustrated folder describing 
the single-stage, double-suction type D BI, 
centrifugal pump made by this company. Cut
away view shows construction details. In 
cludes rating tables, dimensions, and other 
information.

Requests for literature listed below should 
he sent direct to company address. 
N ot available from Reader's Service.
Aluminum and Aluminum Alloys. Reynolds 

Metals Co., Dept. 47, 2500 South Third St.. 
Louisville 1, Ky.—88-page book illustrating and 
describing gas welding, arc welding, resistance 
welding, brazing and soldering aluminum and 
aluminum alloys. Price $1. Also an 8 lA  x 11-in. 
slide rule type of selector chart for correlating 
the technical information on 18 of the most 
widely used aluminum alloys. Price $1.
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C H E M IC A L  A N D  M E C H A N IC A L  C H A R A C T E R IS T IC S

L A P P  V A L V E S  A N D  P IPE

P O R C E L A IN  T O W E R S  A N D  T O W E R  P A C K IN G

1 1 1  ©  \  ñ  :

H O W  T O  IN S T A L L  A N D  M A IN T A IN  P O R C E L A IN

Lapp C hem ical P o rce la in  has proved  to be 
the  m ost satisfactory answ er to  m any prob lem s 
invo lv ing  the industria l p rocessing  o f c o rro 
sive chem icals. N o w  available is a new, 32- 
page bulle tin  w hich  describes in  detail the 
chem ical and  m echanical characteristics of 
th is m aterial; lists a ll specifications o f Lapp 
valves, p ipe, rasch ig  rings, tow ers, and o ther 
pieces; and  w h ich  includes a chapter o f  useful 
in fo rm ation  o n  p ro p e r insta lla tion  and  m ain
tenance o f th is equipm ent. Send the coupon 
for your copy.

CHEMICAL ENGINEERING • SE P T E M B E R  1946 •

S E N D  F O R  Y O U R  C O P Y !
Lapp Insulator Co., Inc.
Process Equipment Division 
Le Roy, New York

Please send a copy of Bulletin 244, describ
ing Lapp Chemical Porcelain.

N am e.................................................. ...................................

Position.. 

Company 

S t re e t . . .  

City......... . S t a t e .



R E S I S T S  HOT G A S E S

S ta in le s s  stee l unit o perates  at 1 0 0 0 °  F.

C o rro s ive  g a se s  c a rry in g  p u lve rize d  ca ta ly st 

rush th rough  this h u ge  e x p a n s io n  joint a t m ore 

than 1 0 0 0 °  Fahrenheit. For this se ve re  service, 

d e s ig n  en g in e e rs  lo oked  fo r a  m etal that w a s  

strong and  tough  a n d  h a d  g o o d  resistance  to 

heat, w ea r, a n d  corrosion. They  chose  sta in less 

steel. For sta in less steel h a s  a  un ique  co m b in a 

tion o f  p rop e rt ie s  w hich m ake  it the one  best 

m etal fo r thou sand s o f  industria l a n d  consum er 

uses, ra n g in g  a ll the w a y  from  fo o d  a n d  chem 

ica l-p ro ce ss in g  equ ipm ent to stream lined  tra ins 

a n d  store  fronts.

If  y o u  w o u ld  lik e  to  k e e p  in fo rm e d  o f  

the new er uses o f  sta in less a n d  other a llo y  

steels, a sk  to rece ive  the m onthly pub lication

E le c tro m e t Review . O r ,  if y o u  need  ad v ice  on  

their p roduction, p ropertie s, o r  fab rica tion , 

w rite  ou r Technical Se rv ice  D epartm ent. W h ile  

w e  d o  not m ake  stee l— but m anufacture  the 

fe r ro -a llo y s  used  in its p rod uction— w e  have , 

th rough  y e a r s  o f  re search  a n d  eng ineering , a c 

qu ired  a  fund o f  in fo rm ation  on the production, 

p ropertie s, a n d  uses o f  a llo y  steels a n d  irons.

ELECTRO M ETA LLU RG ICA L C O M P A N Y
Unit o f Union Carb ide  and Carbon  Corporation

QH1

30  East 42nd  Street, N ew  York 17, N. Y.

In C anada : Electro Metallurgical Com pany 
o f C anada , Limited, W elland, Ontario

B eautiful E nduring S trong Tough

BEST COMBINATION GF THESE QUALITIES

T
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M M I C Á L  E C r n m -

H. M. BATTERS, Market Editor

PRODUCTION AND CONSUMPTION OF CHEMICALS MOVE 
UPWARD WITH DEMAND SURPASSING SUPPLY

Pr o d u c t i o n  of chemicals has made mod
erate gains in recent weeks with some 

improvement in the supply situation but 
shortages still are in evidence and it is 
generally conceded that many chemicals 
will be scarce over the remainder of this 
year and possibly over next year as well. 
Latest available data on the volume of 
chemical output cover the month of July 
and the index of the Federal Reserve Board 
places industrial chemical production for 
that month at 389. T he index for June 
was dropped from the preliminary figure of 
399 to the same level as reported for July 
but production figures show larger outputs 
in July for such important chemicals as 
sulphuric and nitric acids, ammonia and 
ammonium compounds, chlorine, caustic 
soda, soda ash, phosphates, and bichro
mates. In July 1945 the index stood at 
409, or close to the wartime peak, bu t it 
dropped in August to 386 so that current 
activities at chemical plants are higher than 
they were a year ago.

Consumption of chemicals dropped in 
June but turned upward in July and, based 
on unofficial data, operations in August 
continued on a rising line. The index of 
Chemical Engineering places industrial 
consumption of chemicals at 201.58 in 
July compared with a revised figure of 
192.71 for June. Most of the important 
consuming industries contributed to the 
advance made in July bu t pulp and paper 
mills were a notable exception as pulp pro
duction fell from 841,674 tons in June to 
788,284 tons in July and paper output—  
excluding building paper, newsprint, and 
paperboard— dropped from 671,349 tons 
to 631,789 tons in the same interval.

Because of the almost universal use of 
chemicals throughout industry, demand in
creases as general industry expands. The 
Federal Reserve Board index for all pro
duction moved up to 175 in July with 171 
as the June figure. This establishes July 
as the most active month in industry since 
the end of the war bu t still considerably 
below the level of July 1945 which was 
reported at 211. T he rise in building and 
in automotive production has encouraged 
larger outputs of flat glass and with soda 
ash more plentiful, glass container plants 
in July turned out 9,604 thousand gross 
of containers, a monthly total exceeded 
only three times in the history of the 
industry.

Steel mills made the best showing of the 
year in August with a corresponding rise 
in their requirements for chemicals. Oil 
refiners also made their best showing in 
August. In the plastics field a mixed situa
tion exists. Some types have been cut back

because of shortages in raw materials while 
others have made progress because some 
of the materials they require have been 
available in larger volume. Over-all pro
duction of plastics in September promises 
to be affected by labor troubles as one im
portant producing plant is currently strike
bound. Paint makers are looking for an 
improved situation in drying oils but the 
outlook for an ample supply of basic pig
ments is none too bright.

T he report of sharp increases in inven
tories apparently has little application to 
the chemical industry as the Department 
of Commerce in reporting on chemicals in 
August stressed the shortages which exist in 
many branches of the industry. The report 
said that plastic molding powder and com
pounds and synthetic resins are in very 
light supply with government administered 
priority assistance barely channeling enough 
supplies to prevent the closing of some

Chemical Engineering Index_ 
Industrial Consumption of Chemicals

1935 =  100
June 

Revised J uly
F ertilizers .............................  38.94 Í?*Í9
Pulp  and p a p e r....................  21,36 19.98
Petroleum  refining   18.90 19.60
Glass ....................................... 19-07 ^2.08
P a in t and v a rn ish ................  21-45 21.10
Iron and s te e l  10.14 12.o7
Rayon ....................................  18.68 19.76
Textiles .................................. 10-82 10.10
Coal p r o d u c t s   8-06 9.67
L eather .................................   4 6 5  4 '60
In d u s tr ia l explosives  6.90 6.17
Rubber ..................................  6-90 7.10
P lastics   J -04 6 3 0

192.71 201.58

plants. On coal-tars the report said output 
of crudes improved this, spring as coke- 
oven operations approached full capacity. 
However supply still is insufficient to sat
isfy demand. Cyclic intermediates also 
were produced in larger volume but in
ventories are not yet large enough to per
mit satisfactory distribution to consumers 
nor are dye manufacturers able to fill the 
orders which have come to them.

Referring to insecticides, the report is 
more favorable, stating that the outlook for 
insecticides and fungicides is brighter than 
in the past with heavy imports of white 
arsenic this spring contributing toward 
easing the shortage. Available supplies of 
calcium arsenate, about two-thirds of 
normal, and of nicotine are too small to 
meet effectively large-scale attacks by 
boll weevils and aphids. Only paris green 
is in plentiful supply.

Price decontrol in some branches of the 
chemical industry is making progress, the 
latest being a suspension of control over 
gum and wood rosin of ail grades. This 
decision was based on a study which 
showed that the rate of production, stocks, 
availability' of materials, labor and facilities 
as well as present and future needs indi
cated that the rosin supply is in approxi
mate balance with demand.

The extent to which alcohol production 
has fallen off is shown by the data released 
by the Bureau of Internal Revenue, for the 
fiscal year ended June 30. For 1945-46, 
the output of ethyl alcohol was 353,677,- 
148 proof gal. Production of completely 
denatured was 26,144,378 wine gal. and 
specially denatured, 186,665,097 wine gal. 
Stocks on June 30, 1946 were: HO,538,985 
proof gal. of ethyl alcohol; 45,597 wine 
gal. completely denatured; 8,916,369 wine 
gal. specially denatured. For 1944-45, pro
duction was 683,434,544 proof gal. ethyl
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1. C O N ST A N T  CH ECK
W eigh  scale at a glance shows 
amount fed.

2. INSTAN T C O N T R O L
Handwheel adjustment by  a 
d ial having 100 graduations.

3. S IM PLE M E C H A N ISM
Design of feeder assures even 
d is t r ib u t io n  and continuous 
feeding.

4. REMOVABLE HOPPER
Sim ply lift off to empty con
tents.

For complete information, 
send for bulletin.

OMEGA MACHINE CO.
(D ivision of Builders Iron Foundry)

2 9  CO D D IN G  ST., PROVIDENCE 1 , R . I.

alcohol; 33,087,533 wme gal. completely but one of the previously idle fermen-
denatured; 494,008,004 wine gal. specially tation plants are now operating at around
denatured. Stocks on June 30, 1945 were 35 percent of capacity.
141,198,239 proof gal. ethyl alcohol, 1,- Estimated breakdown of the 15 mil-
013 268 wine gal. completely denatured, lion gallons of molasses allotted the U. b.
and’ 20,623,245 wine gal. specially de- for 1946 are: for feedstuffs, 70 million; for
natured ethyl alcohol, >5 million; for butyl alcohol,

W ith  regard to the recent announce- 30 million; for yeast, 30 mollion; for citric
ment that °the International Emergency acid, 6  million; for rum, 4 million; for m-
Food Council had allotted 202 million secticides and miscellaneous uses 2 million
aallons of molasses for United States con- The Naval Stores Research Division o
sumption in 1946, this is an increase of the Bureau of Agricultural and Industrial
onlv 10 million over the previous figure Chemistry reports an increase in produc-
and comes from agreement with foreign tion of rosin and turpentine for the first
countries to reduce their unshipped allot- quarter of the current crop year as com
ments. Attempts are being made to bolster pared with the corresponding period a year
home supply by obtaining permission for ago. Consumption also was higher tn s
further cuts in exports. All but about 8 year and the same was true for export
to 10 million gallons assigned for U. S. con- shipments, especially in the case of rosin,
sumption from the 115 million gallons Total movement for the quarter exceeded
covered in the agreement signed with Cuba production and stocks at the end of Jun
last July, already has been delivered. All were below those reported for March 31.

Supply and Distribution of Turpentine and Rosin
Turpentine, 50-Gal. Bbl.

April-Junc, 1946 April-June, 1945
Total Gum Wood Total Gum

r. a  *l 1 100 749 53 088 42,661 202,546 168,011 34,535Carryover, April 1.......................  100,74J as.uso 4 139,046 74,574 64.472
Production....................................  145.477 6 149 4 875 4,875 ..........
Imports  ............................  gy**» 142 914 109 461 346,467 247,460 99,007
Available supply. . ......................  v H I n  39 002 38 438 184,777 148,899 35,878
Carryover, June 30,.................  17 4 '9 3 5  103 912 71 023 161,690 98,561 63,129
Apparent consumption................  9 0 79 8  16 451 6 347 19 697 15,305 4,392
K n V u V R T o n s u m p tio n : : : :  l i i j l ?  8f i t «  <£¡76 141,993 83,256 58.737

Rosin, 520-Lb. Drums
. . . .  “jqq coo 927 siu  151 178 388,266 265,881 122,385

& c S A.pr . : : : : : : : : : : : : :  S K  I K  210:194  376,750 201.392 175 , 35s

Available*supply  ......................  364’m  239' i t ?  l i l ' w l  250:958 l l l '^ VCarryover, June 30 ....................  364,179 23 J, 887 1 .4 ..42  g , ^  164,722
Apparent consumption................ 441,193 204,113 3 0 15,182 18,592
f p & u . • ¿ • ¿ ¿ « « ¿ n . : * : a M  i M  209: 13s 352.576  206,« «  m . m

The O m ega  Disc Feeder is ideal 

for feeding dry chemicals in proc

ess operations. Variab le  speed 

drive gives p o sitive  contro l of 

feeding rate: a machined groove 

in feeding disc p ro v id e s  exact 

volumetric measurement of mate

rial. The constant accuracy and 

d e p e n d a b il it y  o f this O m e g a  

feeder bring laboratory exactness 

to production processes.

f o r  SLURRIES
a n d  SLUDGES

I A W R E N C E  f ' E N T R I F U G A L Q
QnmBHDHBBnHBHH FOR EVERY ■BBBBBBBHBBii PUMPING DUTY

? < n

UNIFORM

DISC FEEDERS

Both horizontal and vertical LAW RENCE CENTRIE- 
UGALS are available for handling abrasive, o r abrasive- 
corrosive, slurries and sludges. And their performance 
has everywhere been m arked by high efficiency, low 
maintenance, long life, and freedom from  shut-downs. 
Cement slurry, reduction plant tailings, coal breaker 
waste, filter residues, soda ash, m ilk of lime, food proc
essing sludges—  all are among the materials being suc
cessfully and economically handled by these high-duty 
LAW RENCE units— each built of the special resistant 
metals or alloys dictated by the nature of the fluid 
mixture. W rite for Bulletin 207-2.

LAW RENCE M A C H IN E  &
369 Market Street

PUMP CORP.
LAWRENCE. MASS.

Whatever your pump
ing or material-han
dling problems, let our 
engineers aid you with 

t h e ir  comprehensive 
experience — without 
obligation on your 
part. Write us in de

tail.
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10 GIVE UNDIVIDED RESPONSIBILITY  
. . . HEAD

N O T  O N E  m aker's pum p hooked up  to  another m aker s m otor 
— but pum p A N D  m otor, designed and bu ilt as a u n it by A llis- 
Chalmers.

T here’s no buck-passing. A llis-C halm ers backs every Elec- 
trifugal” p u m p  all th e  way —  tests and  checks th e  perform ance 
o f each un it, a t th e  factory.

FOR EVERY PUMPING NEED . . .  CALL ON A -C
T his versatile, popu lar "E lectrifugal" pum p is only part o f the 
complete A llis-C halm ers line o f  centrifugal, axial and mixed- 
flow pum ps —  single o r double suction, single or multi-stage, 
capacities up  to  170,000 gpm . Call your A-C office or dealer 
or w rite fo r bulle tin  B6018. A l l i s -C h a l m e r s , M i l w a u k e e .

A2073

PUMP AND MOTOR IN ONE RUGGED FRAME,
and on the same shaft. Result: perfect alignment; smooth, 
vibrationless operation; longer bearing life.

EASY INSTALLATION AND MAINTENANCE.
Just hook up and pump . . .  operates in almost any position 
. . .  all parts easily accessible for checking and service.

SIZES FROM %  TO 25 HP
meeting a wide range of requirements as to capacity, head, 
and fluids to be pumped.

One of the Big 3 in Electric Power Equipment ^ 
*  Biggest of All in Range of Industrial Products

PUMPS

CHEMICAL ENGINEERING • SE P T E M B E R  1946

M o t o r J P u m p

combined SPLASH-PROOF, LO-MAINTENANCE MOTOR -
specially built for pump service. Sturdy, long-life rotor, 
interchangeable stator coils.
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A r ise  in output, a drop in shipments, 
and a sharp rise in the value oi inven

tories, summarizes a report of the Depart 
ment of Commerce on the status of in
dustry in July. W ide publicity given to the 
piling up of large stocks at producing 
points had a disquieting effect as some 
interpretations regarded this as an indica
tion that production had reached a level in 
excess of consuming requirements, the first 
evidence that the production peak had 
been reached. Actually the rise in pro
duction was encouraging. The drop in 
shipments, at least in part, was due to the 
fact that a considerable part of manufac
tured products were bu t semi-finished with 
one or more parts missing. This increase 
in partially completed goods also showed 
up in the inventory totals but it is probable 
that absence of price controls during the 
month was of even greater importance, A 
revaluation of goods held at plants, with 
current and not previous ceiling prices as 
the basis, would in itself account for a 
healthy rise in value even though there 
was no increase in physical volume.

W ith  few exceptions, stocks of chemicals 
remain small with scarcities rather than 
stockpiles being reported. It has become 
more evident as the year advanced that 
some of the heavier tonnage chemicals 
would be scarce throughout the year. C on
suming requirements are high and exist
ing productive capacities arc not sufficient 
to turn out the chemicals in volume suf
ficient to take care of home and foreign 
demands. For one reason or another, much 
of the proposed expansions in capacities 
have been slow to materialize and it is 
probable that many chemicals will be in 
limited supply for most of 1947.

A mixed trend has been noted in activi
ties at vegetable oils plants. A total of 
566,830 tons of oil-bearing material was 
processed in July as compared with 543,- 
839 tons in June. Crushing of cottonseed 
will gain in volume as new crop seed be
comes available.

Larger crushings of copra give a more 
encouraging outlook for glycerine bu t at 
present that material is scarce and it is 
estimated that domestic production this 
year plus imports will run under 2 0 0 ,0 0 0 ,- 
0 0 0  lb. with the potential market consider
ably above that figure. The long drawn- 
out period through which the supply of 
glycerine has been inadequate, has given an 
impetus to the establishment of large- 
scale synthetic production and while no 
official announcements have been forth
coming, it has been reported that one of 
the large oil refining companies will build a 
plant in Texas which will produce syn
thetic glycerine at a rate about 2 0  percent 
of that estimated for 1945 domestic out
put. It is further reported that the plant 
will be readv for operation early in 1948 
and that the decision to go ahead with the 
project was aided by the expressed willing
ness of large consumers to contract for a 
good part of the proposed output as well 
as by the belief that future requirements 
for glycerine will be far larger than the 
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FA IRBAN K S-M  ORSE: 
O il-lub rica ted  

vertical turbine 
pumps.
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After all, what is the best w a y  to tell a 

good pump? While you can compare efficiency 

curves, high efficiency in the test-room is no 

assurance of stamina on the job. Nor can 

performance data prove that you’re getting the 
pump that’s best for your specific liquid-moving 

work. The name alone tells this story!

Who makes it? On a good pump the name plate 

sym bolizes manufacturing facilities, years of research 

and testing, trained men and intimate knowledge  
of all pumping requirements that back an ability to 

pump for you for less, through the years.

THERE'S N O  GUESS W O R K  required when 

it comes to choosing the best vertical tur

bine pump for you. For the names of Fair- 

banks-Morse and Pomona identify every 

type and size of vertical turbine found in 

industry today; and these names stand 

unique in the pump-building world as two 

of the oldest, most widely respected and 

"depended upon” pump builders.

P O M O N
Water-lubricated 
tical turbine pu

A  :
ver-

mps.

G O O D  PU M PS?  Yes, and there are many who know 

these as the best of the vertical turbines— thousands 

and thousands of users who consistently report 

"maintenance costs nil, power costs extremely low.”

REMEMBER THESE NAM ES  and all that is behind them 

when faced with a pumping problem. Then see your 

Pomona dealer or visit your Fairbanks-Morse branch office —  

the "b ig  store” for all good pumps,

Fa i r b a n k s -M o r s e

A  name worth remembering
DIESEL L O C O M O T IV E S • DIESEL E N G IN E S • M A G N E T O S  • G E N E R A T O R S  .  M O T O R S  • PU M P S 

SCALES ■ STO K ER S « R A IL R O A D  M O T O R  C A R S  a n d  S T A N D P IP E S  • F A R M  EQ U IPM EN T
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THERE A R E  SP E C IA L IST S

i n  AGITATION!
For over forty years the New  England Tank & 

Tower Co. has specialized in the design and manu

facture of agitating equipment. The N ETTCO  plan of 

assembling special agitators from standardized parts 

and units makes available custom-made equipment 

at substantial savings. NETTCO  Agitating Equipment 

to meet the particular stirring requirements of most 

industries, can be supplied in gear ratios from 1 to 

2000  and speeds from V2 R.P.M. to 1750 R.P.M. It 

pays to bring your agitating problems to a NETTCO  

specialist.

M o d e l  T A B  A g it a t o r  D r iv e

NEW ENGLAND TANK & TOWER CO.
8 7  T I I E S T O N  S T R E E T , E V E R E T T  4 9 , M A S S A C H U S E T T S

EN D  U SES F O R  CHEM ICA LS

T h e  Bureau of the Census has released 
further data showing wartime end uses of 
chemicals based on allocation records of 
the W ar Production Board. T h e  data with 
the periods covered are:

T oluene

January  1, 1943-June 30, 1945
1 .0 0 0
Gal.

Total allocations..............................  g o i’274
D irect m ilitary*----
Foreign ..............................................
O ther uses .:••*•.*•%* V * 'A viation gasoline including

m ilitary   ...............   •
pro tective coatings, saturants

so lv en ts .. .   .......................... ..
M iscellancoust............................

399,274
9,572

111,722

Per
cent
100.0
76.7

1.8
21.5

90,425 17.4

11,781
9,516

* E n d -u se  d a ta  n o t av a ilab le . t  In 
m ed ic inal, chem ica l, an d  re sea rc h  uses 
p re se rv a tiv es , a n d  sm all lots.

X ylene

July  1, 1944-June 30, 1945
1,000
Gal.

Total allocations ...................... 9 5 ’qir
D irect m ilitary* ..............................
Foreign    - ■ ■ 7Q5
Other uses     ■ • • • • ■ y   "  ’ ¿ 70

Aviation gasoline b le n d s t. . .  . m . - 'v
Protective coatings.................... > ». '  "
M edicináis...............• • • • ............  M S *
Inks, dyes, interm ediates  684
Adhesives and cem ents............. oru
Cleaning fluids............................
Miscellaneous..............................  ¿ , 1 1 1

e ludes
; dyes,

Per
cent 
100.0 

0 .9  
0.1 

99.0 
73.4 
19.6 

1.2 
0 .7  
0 .7  
0 .5  
2 .9

• E n d -u se  d a ta  not 
nU ltary  a v ia tio n  fuel.

av a ilab le . t  In c lu d es

Acclone

January  1, 1944-June 30, 1945
1,000
Lb.

Total allocations............................. Ga? '700
D irect m ilitary*.............................. W 7 9 0
Foreign   cog 7 R4
Other uses............ .. ....................

Chemical m anufacture.............  3M .4/U
S olvents!  .................... SX'SS?
Coated fabrics and rayon . . . .  7 0 ,99 b
Drugs and pharm aceuticals.. . 3 .»on
Resins and p lastics....................
Rubber m anufacture .................  In.»»»
Photography ................................ 9 1 ’44?
M iscellaneous..............................  ¿ r .u .ii

* E n d -u se  d a ta  no t av a ilab le , t 
a m o u n t, 22,365,009 lb. w as  used as a  
fo r a ce ty lene .

Carbon Tetrachloride

July  1, 1944-June 30, 1945
1 .0 0 0
Lb.

Pure

Total allocations.............................  2 ?b 's85
Direct m ilitary*..............................  56 ,880

S ? f c v . : : : i « : * »
Fire extinguishers.    .............  qT’ m i
Degreasing compounds.............  31, om
Dry cleaning...............................
A griculture...................................

Synthetic ru b b er........................  1 1 ’ ago
M iscellaneous..............................  la .o o a

• E n d -u se  d a ta  n o t av a ilab le .

Per
cent
100.0

6 .6
8.1

85.3
41.6
14.2
11.2 

6.0  
4 .9  
2 .6
1.4
3 .4

Of th is
so lven t

Per
cent
100.0
25.5

1.1
73.4
42.3
14.1
4 .9  
2 . 1  
1 . 6  
1.5
6 .9

D im ethyl Phtlialate

January  1, 1944-Dccember 31, 1941
1 .0 0 0
Lb.

Total allocations............................. 3 0 ’° r1
Direct m ilitary*..............................  0
Foreign..............................................  27*668O th e ru se s . ..........................  27-668

Insect repellan t...........................  ta k
P lastics ........................................................5 3

8S

Per
cent
100.0

0 .2
7.7

92.1
89.6

2 .0
0 .2
0 .3Cable lacquer and penetrants..

M iscellaneous!............................
* E n d -u se  d a ta  no t av a ilab le , t  in c lu d e s  

sm a ll am o u n ts  a llo ca ted  fo r lacq u eis , film, 
lu b rican ts , ad hesives, an d  resale .
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T w o  p l a t e s  o f L u k e n s  
Monel-Clad Steel, 96" long. 
72" wide, 1J^" thick, were 
used to  fabricate the tube 
sh e e ts  fo r  th is  h e a t  e x 
changer un it installed at 
the Richmond Refinery of 
S tandard Oil Company of 
California.

Bayonet-type Monel tube bundle for an I IP  alkylation un it de
hydration reboiler with Lukens Monel-Clad Steel tube sheets, 
built for Bechtcl-McConc Corp., Los Angeles, Calif., by A. O. 
Smith Corp., Milwaukee, Wis.

that prevent 
corrosion and distortion

T i e  S h e e t s

In  the fabrication of tube sheets for this heat exchanger at Standard 
Oil Company of California’s Richmond Refinery, Lukens Monel-Clad 
Steel was used. The Monel cladding prevents corrosion from the salt 
water cooling medium, while the steel base permits rerolling of con
denser tubes without distortion of the tube sheets.

For equipment where the problem of corrosion must be solved eco
nomically without sacrificing structural strength, Lukens Clad Steels 
are recommended. Tube sheets, reboiler shells, pipes and similar parts 
are among such'applications.

Lukens Clad Steels —  Nickel-Clad, Inconel-Clad, Monel-Clad —  
consist of a layer of the corrosion-resistant metal permanently bonded 
to a backing plate of steel. Bulletin 255, "Lukens Clad Steels,’’ shows 
how protection against metallic contamination can be assured and cor
rosion prevented at savings in material cost up to 60% over the cost 
of solid corrosion-resistant metal. Your copy on request.
L u k e n s  St e e l  C o m p a n y  • 3 2 1  L u k e n s  B u il d in g  • C o a t e s v il l b , P a .

Evaporator with tube sheets and down take fabricated of Lukens 
Nickel-Clad Steel. The customer states “ Nickel-Clad Steel sheets 
are easier to install than ingot iron, since field welding can be 
done without decreasing its resistance to corrosion em brittle
ment.” T he unit was fabricated by Goslin B irm ingham  M fg. Co., 
Birmingham, A la., fo r Southern Alkali Corporation, Corpus 
Christi, Texas.

CHEMICAL ENGINEERING • S E P T E M B E R  1946  •

Tube sheets and pipes of this caustic solution cooler w ere fabri
cated by The Sims Company, Erie. P a., of Lukens Nickel-Clad 
Steel, 9 /16" thick. A strong caustic solution is handled in this 
equipment, installed a t Goodyear T ire  and Rubber Company, 
A kron, Ohio.



t h e  r o m a n c e  

. . f r o m  c h e m i c a ls

* Step by step, through the process of converting nature’s raw mate
rials into delicate, sheer hosiery, moving air does many important 
jobs. Conveying materials, mixing chemicals, aerating and agitating 
liquids . . .  all these are speeded by the simple act of blowing air.

Much of this work is done by Roots-Connersville blowers. Not 
only for hosiery and other textiles, but in many chemical and syn
thetic processes, R-C units are depended upon to do their share for
profitable production.

Even long before we dreamed of these modem materials, R-C
blowers were used for:

Manufacturing explosives 
Pneumatic tube systems 
Coal treating
Priming centrifugal pumps 

R-C Inert Gas Generators have 
wide application in chemical plants and 
other process industries where fire and 
explosion hazards must be economically 
controlled, such as mixers, ovens, dryers, 
grinders, pulverizers, and similar equip
ment, as well as processing uses. Ask for 
Bulletin 100-B-14.
R o o t s - C o n n e r s v i l l e  B l o w e r  C o r p .

One of the Dresser Industries 
i509 Reed Ave., Connersville. Indiana

Water distillation 
Vacuum filtration processes 
Foundry cupolas 
Testing toy balloons 

found

D ib u ly l  P h th a la te

January  1, 1944-June 30, 1945
1,000
Lb.

Total allocations............................. 78.108
Direct m ilitary ................................  58, 247
Foreign..............................................  2,879
Other uses......................................... 16,982

Synthetic ru b b er........................  4 ,69»
Insect repeilants......................... 3 * 712
Plastics..........................................  2,877
Lacquers.......................................  Î 'ÎS S
Cellophane.................................... ’m o
Adhesives.....................................
P hotography................................ ¡>79
Textile coatings..........................
C able .............................................. 225
Miscellaneous..............................

S P U R T  POSITIVE AND CEHTR1FUGAL BLOWERS • EXHAUSTERS • BOOSTERS 

LIQUID AND VACUUM PUMPS • METERS • INERT BAS GENERATORS

Per-
cent
100.0
74.6

3 .7
21.7 

6 .0
4 .8  
3 .7  
2 .5
1.9 
1 . 2  
0.7  
0 .3  
0 .3  
0 .3

Phtha la te  P lasticizcrs

Except Diethyl, Dimethyl, and D ibutyl 
January  1, 1944-December 31. 1944

1,000 
Lb.

Total allocations...............  20,029
E x p o rt.................................. 224
O ther uses  ............... ■■••• » . * »
Cable-lacquer and penetran ts . . .  11, lbo

Textile coatings............  î ’i . ï
Cellophane.....................  1.645
Em ulsions.....................................  1
Synthetic ru b b er..........  osi
Plastics..........................................
Lacquer.........................................
Adhesives.....................................
F ilm ...............................................
Miscellaneous*.............. AO

• In c lu d e s  m a te r i a l  o f fe re d  fo r  r e s a le .

Cresols and Cresylic Acid

January  1, 19 4 4 -D ecem ber 31, 1944

Per
cent
100.0

1 . 1
98.9
55.7
21.1

8 .2
3 .9
3 .2
2 .9  
1 . 8
1.3  
0 .7  
0 . 1

1,000
Lb.

T otal allocations............................. ^ ‘ofo
Foreign..............................................  „
Chemical u ses .................................  ¡¡2,198

P henolic  resins ............................ 4 8 ,0 /4
Tricrcsyl phosphate ................... 23. «65
Other chemicals..........................  40«

Other uses......................................... 3°.935
Ore flotation................................  > <
Carbon rem over.......................... O ja o
Disinfectants...............................
Oil refining*.................................  2,819
Textiles.......................................... LJjg3
M edicinals. . ...............................
Dyes and in k s ............................. ,
Miscellaneous..............................  o ,o / i

* In c lu d es  oil ad d itiv e s .

Per
cent
100.0

0 .3
62.6
34.4
27.6

0 .6
37.1

9 .4  
9 .0  
7 .9
3.4
2 .4  
0 .3  
0 .3
4.4

R -C  Ine rt G a s  G e n e ra to rs ,  g a s  o r  o B  fire d ,  ora 
a v a ila b le  in e ith e r s t a t io n a ry  o r  p o r ta b le  typ e s. 

Un it sh o w n  h a s  a  c a p a c it y  o f  3 5 , 0 0 0  C FH .

Ethylene Glycol
January  1, 1044-December 31, 1944

1,000 Per-
Lb. cent

T o to lallocations..................... . . .  189 169 100.0

Other causes'' * ' ! ! ! ! ! ' i • ...........  156,319 82.6
Ant i - freeze1 ..............................  119,874 63.4
Fxnlosives   14,843 7 .8
c e i f t a n e . : : : : : ......................  e .e so  3 . 5
C oolants.................. . . . . . . . . .  6,192 3 .3
Chemicals and synthetic resins 3,826 2 .u
H ydraulic brake fluid*..............  3,202 1.7
Radio condenser fluid...............  538
Textiles and ray o n ....................  14U u . i
M iscellaneous«................................  1 •054
1  E x c lu d e s  C a n a d a ;  see  n o te  2. * In c lu d e s

m i l i t a r y  r e q u i r e m e n t s  p lu s  a  s m a l l  a m o u n t
fo r  u n d e s ig n a te d  p u rp o s e s  a n d  a l l  c iv i l Ian a n d  
C a n a d ia n  a n t i - f r e e z e  a s s ig n m e n ts ,  s In c lu d e s  
d e - ic in g  p r e p a r a t io n s .  4 I n c lu d e s  e th y le n e  
g ly c o l u s e d  fo r  d r u g s  a n d  c o s m e tic s ;  f o r  w o o d  
s ta in s ,  m o ld in g - s a n d  b in d e rs ,  c u t t i n g  o ils , a n d  
g a s  a n d  a i r  d e h y d r a t io n .

P h o s p h o r u s

January  1, 1944—December 31, 194-1
1 .0 0 0

Lb.
Total allocations. . .  .................... 177,787
D irect m ilitary ................................  64,190
Foreign..............................................  5,507
Other uses    ........................  108,090

F oods an d  fertilizers ................... 3» , loo
Plastics, coatings, and surface

p ro te c tio n ................................... 26 >255
Soaps and detergents................  19,669
Petroleum  refining  ...........  6.681
M atches and fire re ta rd an ts .. . o , 304 
Pharmaceuticals and dentifrices 
M iscellaneous..............................  7,968

Per
cent
100.0

36.0
3 .0

61.0 
21.5

14.8
11.1
3 .8
3 .0  
2 .3  
4 .5
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K í d d e

still another 
Fire-fighting Advance!

The
Model 5

Extinguisher

k n o ck e d  

2 1/2 p o u n d s  off 

the a v e r a  

c h a rg e d  

w e igh t !

And . . . this harder-hitting, lighter-weight extinguisher costs no 
than the Model 4 it replaces!

The new Kidde Model 5 adds the advantage of increased flame- 
killing power . . retains the features that led to the widespread 
popularity of the Model 4. Such features as:

Simple trigger control . . . just aim at the fire, pull the trigger. 
Fast attack on incipient fires in flammable liquids or electrical 
equipment. Complete freedom from extinguishing-agcnt damage 
. . . the dry, clean carbon dioxide cannot corrode metals, harm 

contaminate liquids. No after-fire mess to clean up.

the full facts on the Kidde Model 5 . . . today!

K i d d e
CHEMICAL ENGINEERING • S E P T E M B E R  1946 • 285

W e ’v e  p a c k e d  

in an

£o u n d  o f  

carbon  d io x id e  

c o m p a re d  w ith  

the  M o d e l  4

The w ord " K idd e"  and  

the K idde seal are trade-marks 

o f  Y/alter K idde  & Com pany, Inc.

9X8 M ain  S tr e e t ,  B e lle v il le  9 , N ew  J e r s e y



HILCO EQUIPMENT
has been purify ing a w ide 
v a r ie t y  o f  lu b r ic a t in g ,  
fue l, and  in d u str ia l o ils

E Q U IP M E N T  S E R V IC E D  B Y  H IL C O  in the 

Chem ical In d u stry  includes:

*  V A C U U M  P U M P S - lu b r ic a t in g  and  sealing 

oil m ainta ined  free from  grit, sludge, acid, 

m oisture  and d is so lve d  gases.

*  C O M P R E S S O R S  -  kep t free from  carbon 

and  varn ish  deposits.

*  D IE SEL  E N G IN E S  -  lube  oil con stan t ly  kept 

in cond it ion  of new  oil, g rea t ly  e x te n d in g  en 

g ine  life; fuel oil filtered, p rom oting  com bus

tion  efficiency.

*  T R A N S F O R M E R S  -  in su la ting  oil fu lly d e 

s ludged , neutra lized , d e h yd ra te d  and  d e 

aerated  w ithou t tak ing  transform ers ou t of 

service.

•YPICAL HILCO CONTINUOUS VACUUM
PUMP OIL PURIFYING SYSTEM

C«a '1

C l; li i \ ï r '  H I
I ill j t  ¡"‘ i  l  l

S Q i ,»rv: • ■ k — «
O il is purified  a f t e r  e a c h  
pass th rough  pump.

★
TH E H IL C O  O IL  
R E C L A I M E R  is a m in ia
ture r e f in e r y  w h ic h  b y  
co n t in uo u s ope ration  re 
m oves oil c o n t a m in a n t s  
from a lube  system  as fast 
as t h e y  are form ed or in 
troduced, t h u s  m ainta in 
in g  the  oil at new  oil spec
ifications.

P R O T E C T  Y O U R  IN V E S T M E N T  in p roce ss  
eq u ip m en t b y  ke e p in g  the lub ricating  s y s 
tem s clean. H IL C O  equ ipm en t is ava ilab le  to 
take  care of all ty p e s  of oil pu r ify in g  p ro b 
lems.

THE HILLIARD CORPORATION
131 W. Fourth St., ELMIRA, N. Y.

W I T S ™ * * ?
I N F O R M A T I O N .FREE

T H E  H I L L I A R D
Corpora tion  

E L M I R A .  N . Y .

P L E A S E  S E N D  Y O U R  
B U L L E T IN  N O . 9 5

C O M P A N Y .

: C I T Y -  S T A T E ---------------

June 1946, June 1945 and Six-M onth Totals for 1946 and  1945

June June T otal, 6 M onth?
Chemical and Basis U nits 1946 1945 1946 1945

Ammonia, synthetic anhydrous .......................  Tons 60,609 45,072 263,871 282,705
Ammonium n itra te  (100% N H 4NO3)   Tons 62,445   259,820 ....................
Ammonium sulphate, sy n th e tic .......................  M  lb. 13,238   102,608 ....................
Calcium arsenate (100% Caj(A804)2) ............  M  lb. 4 ,116 5,157 14,130 15,222
Calcium carbide (commercial).......................... Tons 43,124 63,134 249,867 373,790
Calcium phosphate:

M onobasic (100% C a H ^ P O ih ) .............. M  lb. 5,233 4,806 33,769 30,798
Dibasic (100% C aH PO «)..........................  M lb. 5,670 2,§93 39,742 20,911

Carbon dioxide:
Liquid and gas..............................................  M lb. 16,774 18,572 101,922 106,447
Solid (dry ice )............................................... M lb. 61,771 65,789 302,717 329,552

Chlorine................................................................... Tons 96,420 106,699 552,319 623.994
Chrome yellow and orange (C .P .)..................  M lb. 2,931 3,223 23,932 20,094
Chrome green (C .P .) ........................................... M lb. 1,320 351 10,093 2,894
Hydrochloric acid (100% HC1)........................ Tons 27,438 37 ,348 161,100 218,562
H ydrogen...............................................................  M cu. ft. 1 ,374,000 2 ,155 ,000  * 8 ,267 ,000  12,532,000
Lead arsenate (acid and basic )........................  M lb. 5,091 5,485 44,309 47,518
M olybdate chrome orange (C .P .) .................... M lb. 365 130 2,566 782
Nitric acid (100% H N O i).................................  Tons 55,416 39,662 216,056 240,378
Oxygen....................................................................  M  cu. ft.* 869,206 1,233,506 12,962,871 8 ,184,008
Phosphoric acid (50% H jPO O .........................  Tons 68,706 61,438 414,799 335,869
Soda ash (commercial sodium carbonate):

Ammonia soda process (98-100% Nas 
COa):

Total wet and d ry2.............................  Tons 308,623 358,782 2 ,064,672 2,203,252
Finished light3...................................... Tons 148,861 189,444 1,120,203 1,181,578
Finished dense .....................................  Tons 107,615 115,675 724,899 691,997

N atural*..........................................................  Tons 17,267 15,980 100,174 91,477
Sodium bicarbonate (refined) (100%

N aH C O j)............................................................ Tons 13,355 13.954 102,499 85,490
Sodium bichrom ate and chrom ate ..................  Tons 6,285 5,951 43*864 40,215
Sodium hydroxide (100% N aOH ):

Electrolytic process:
L iquid5.................................................... Tons 93,694 101,461- 534,165 590,754
Solid........................................................  Tons 14,043 19,128 93,768 112,889

Line soda process:
Liquid5....................................................  Tons 55,047 58,974 362,780 375,659
Solid........................................................  Tons 14,043 21,382 115,440 122,410

Sodium phosphate:
M onobasic (100% NaHaPO«)..................  Tons 667 1,244 5,570 7,396
Dibasic (100% N aiH PO «)........................  Tons 3,070 5,621 28,870 28,788
Tribasic (100% N ajP O i)........................... Tons 5,960 7,198 48,495 41,479
M eta (100% N aP O j).................................. Tons 1,688 2,466 13,676 18,823
T etra  (100% NaiPiOv)............................... Tons 6,871 3,631 40,463 18,823

Sodium silicate (anhydrous).............................  Tons 34,912 43,733 193,234 233,561
Sodium sulphate:

Anhydrous, refined (100% NaiSCh). . . .  Tons 8,645 5,715 8114,488 41,153
G laubers s a l t ................................................. Tons 13,567 19,352 92,312 110,066
Crude salt cake ............................................  Tons 44,184 42,207 208,692 270,503

Sulphuric acid (100% HiSO 4) 7
Cham ber process.......................................... Tons 230,241 254,975 1,516,749 1,636,467
N et, contract process*................................. Tons 457,327 481,561 2 ,673 ,157  2,887,242

D a ta  fo r th is  ta b u la tio n  h a v e  been  ta k e n  from  “ F a c ts  fo r In d u s try ” ser ies  Issued by B u reau  
o f th e  C ensus a n d  W P B  C hem ica ls  B u re au . P ro d u c tio n  figures re p re s e n t p r im a ry  p ro d u c tio n  
and  do n o t inc lude  p u rc h a se d  o r tra n s fe r re d  m a te r ia ls . Q u a n titie s  p ro d u ced  by  g o v e rn m en t- 
ow ned a rsen a ls , o rd n an c e  w orks, a n d  c e r ta in  p la n ts  o p e ra te d  fo r th e  g o v e rn m en t by  p riv a te  
in d u s try  a re  n o t inc luded . C hem ica ls  m a n u fa c tu re d  by TVA, how ever, a re  inc luded . All 
to n s  a re  2,000 lb. W h ere  no figures a re  given, d a ta  a re  e ith e r  con fiden tia l o r  n o t y e t a v a i l 
able. 1 In c lu d es  a  sm a ll a m o u n t o f a q u a  am m o n ia . 2 T o ta l w e t a n d  d ry  p ro d u c tio n , in c lu d 
ing  q u a n titie s  d iv e rte d  fo r m a n u fa c tu re  o f c a u s tic  so d a  a n d  sod ium  b ica rb o n a te , a n d  q u a n titie s  
processed  to  fin ished  l ig h t  an d  fin ished  dense. 3 N o t in c lu d in g  q u a n ti t ie s  co n v erted  to  fin
ished  dense. * D a ta  co llected  In co o p era tio n  w ith  th e  B u re au  o f M ines. 6 F ig u re s  re p re s e n t 
to ta l  p ro d u c tio n  of liqu id  m a te r ia l, in c lu d in g  q u a n ti t ie s  e v ap o ra te d  to  so lid  c au s tic  an d  
re p o rte d  a s  such . 0 In c lu d es  o leum  g rad es, excludes s p e n t acid . 7 D a ta  fo r  su lp h u ric  ac id  
m a n u fa c tu re d  a s  a  b y p ro d u c t o f s m e ltin g  o p e ra tio n s  a re  Included. T h is  p ro d u c tio n  by  e ig h t 
sm e lte rs  w as fo rm erly  re p o rte d  to  th e  B u re au  of M ines. 8 R evised .

U n i t e d  S t a t e s  P r o d u c t i o n  o f  C e r t a i n  S y n t h e t i c  O r g a n i c  C h e m ic a l s

M ay 1946, M ay  1945 and F ive-M onth Totals for 1946 and 1945

M ay M ay Total, 5 M onths
Chemical 1946 1945 1946 1945

Acetanilid, technical and U .S .P ...........................  474,208 719,711 2 ,891 ,028  2,406,281
Acetic acid:

Synthetic1...........................................................  20 ,714,972 24 ,469,552 109,798,765 118,528,647
R ecovered..................................     95 ,293,469   487,529,259 .........................
N atu ra l* .*..........................................................  2 ,550,689 3,039,885 10,327,586 14,937,791

Acetic anhydride3...................................................... 40 ,756,608 46,845,371 213,637,539 226,386,522
A cetone........................................................................  26 ,046,575   133,024,846 ........................

______________(C o n tin u e d  on page  288)_________________________

U nited States P roduction  o f  C erta in  C hem icals

r
If You Are Having Difficulty 
Maintaining Your Mailing Lists...

Probably no other organization Is as well equipped as 
McGraw-Hill to solve the complicated problem of list 
maintenance during this period of unparalleled change 
In industrial personnel.

McGraw-Hill Mailing Lists cover most ma|or indus
tries. They are compiled from exclusive sources, and 
are based on hundreds of thousands^ of mail question
naires and the reports of a nation-wide field staff. A ll 
names are guaranteed accurate within 2%.

When planning your, direct mail advertising and sales 
promotion, consider this unique and economical service 
in relation to your product. Details on request.

M cG ra w -H ill Publishing Co., Inc.
DIRECT MAIL DIVISION 

330 W e ,f  42nd Street , New York. 18, N«w York J

McGRAW-HILL
DIRECT M AIL LIST SERVICE I
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«N i-H ard—Re*. U . S.
Nickel Company, Inc., Canadian P a t. No. 281.Í

Searching for ways to combat excessive wear, Keystone Portland 
Cement Company instituted a long time service test for ABK 
Metal, a Ni-Hard type alloy m ill liner, comparing it with liners 
of plain chilled cast iron.

In a m ill grinding raw w et stone . . .  where abrasion is most 
severe . . .  Ni-Hard demonstrated its exceptional merit by grind
ing the equivalent of 2,030,000 barrels of cement and remaining 
still in service for much more grinding. In identical service, plain 
chilled cast iron liners were good for only 751,000 barrels, a 2.7 
to 1 performance w ith more to come.

This outstanding performance of Ni-Hard led Keystone to 
install these alloyed liners in their other raw grinding mills.

Ni-Hard is an alloy cast iron containing 4.25 to 4.75% Nickel 
together with 1.50 to 2.00% chromium. Its excellent resistance 
to wear and abrasion has led to its wide use in many types of 
crushing and grinding equipment.

The cement, paint, ceramic, power, mining, coal and coke, and 
many other industries have adopted Ni-Hard as standard for 
processing and conveying highly abrasive products. Applications 
include pump casings, roll heads, muller tires, chutes, ash pipe 
and grizzly discs.

Y ou’ll find it pays to specify Ni-Hard. For additional infor
mation write to:

In te r io r  view  o f first co m p artm en t in m ill fo r  
g r in d in g  w et stone a t K eystone P o rtlan d  C em en t 
Co. show ing alloyed liners. T hese w ave-type liners, 
cast w ith o u t b o lt holes an d  keyed  in  place, m easure 
17" square  by 3" th ick . T h ey  w ere  su p p lied  in  A B K  
M etal by A m erican  B rake Shoe C om pany, M ahw ah, 
N . J., an  experienced  p ro d u cer o f th is N i-H a rd  
type alloy.

E x terio r v iew  of Polysius co m p artm en t m ill, o n e  
of e ig h t used a t th e  K eystone P o rtlan d  C em ent 
C om pany p la n t in  B ath, Pa.

T H E  INTERNATIONAL NICKEL COMPANY, INC. 67 Wall Street' 
New York 5.N.Y.
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3 H elpful 
McGraw-Hill 

Books
PLASTICS IN PRACTICE

I
A  H a n d b o o k  of P ro d u c t A pp lica tion

By J o n s  SajMO, Maoielnit Editor,  Product Engineering, ! 
and M ichasi, A. B row x, J r . ,  Monsanto Chemical Co. | 
185 pages, ! } 4 i  Sft illustrations’. 9 tab les. . .54.50 ! 
C o v e r in g  e v e r y  fie ld  o f  p n w n t  d a y  p l a s t i c  i 
u s e , th i s  b o o k  g iv e »  102 a c tu a l  c a s e  s tu d ie s ,  j 
e a c h  o n e  v iv id ly  M u s t  r a t i n e  th e  u se  o f  a  p a r r  j 
t i e u l a r  p l a s t i c  o r  f a b r i c a t i n g  m e th o d . A 
b a n d y  key  to  th e  e s s e n t i a l  f a c t s  o n  h o w  a n d  
w h y  p la s t i c s  a r e  u sed  f o r  r e a d e r s  c o n c e rn e d  
w ith  p r o d u c t  d e v e lo p m e n t ,  d e s ig n  a n d  m e r 
c h a n d is in g ,  th e  book  g iv e s  m u c h  v a lu a b le  in 
f o r m a t io n  o n  p la s t i c s  m a te r i a l s ,  p ro p e r t ie s ,  
m e th o d s  o f  f a b r i c a t i n g ,  d e s ig n  a n d  c o s t 
f a c t o r s ,  r e l a te d  d i r e c t l y  to  siw c ific  u s e s .

ADSORPTION
By C. b . M a n te i.l ,  Consulting Chemical Engineer, New 
York. Chemical Engineering Series. 386 pages,  5% x  8*4,
149 illustrations, 78 ta b les ..  .............................   -15.00
A d e t a i l e d ,  a u t h o r i t a t i v e  t r e a t m e n t  o f  a d s o r p 
t io n ,  f ro m  th e  v ie w p o in t  o f  i n d u s t r i a l  p r a c 
t i c e ,  p r e s e n t in g  th e  f a c t s  a b o u t  a d s o r b e n t s  
a n d  t h e i r  a p p l ic a t io n s  t h a t  w ill b e  o f  v a lu e  
t o  th e  d e s ig n in g  e n g in e e r  a n d  p l a n t  o p e r a to r .  
W ith  m u c h  i l l u s t r a t i v e  m a te r i a l  a n d  d a t a  
d r a w n  f ro m  le a d in g  in d u s t r i a l  p r a c t ic e ,  i t  
f u l l y  e x p la in s  tin- f u n d a m e n ta l s  o f  a d s o r p t io n  
a s  a  u n i t  o p e r a t io n ,  t h e  m a n u f a c tu r e ,  p r o p 
e r t i e s ,  a n d  u s e s  o f  th e  v a r io u s  c la s s e s  o f  a d 
s o r b e n ts ,  a n d  tin? m e th o d s ,  s p e c ia l  f a c to r s ,  
e tc . ,  o f  u s in g  a d s o r p t io n  in  s u c h  a p p l ic a t io n s  
a s  th e  re f in in g  p ro c e s s e s ,  s o lv e n t  re c o v e ry , 
o d o r  re m o v a l ,  a i r  c o n d i t io n in g ,  e tc .

THE CHEMICAL PROCESS 
INDUSTRIES
By It. Nonnis S iirkvb , Professor of Chemical Engineering. 
Purdue University. Chcmieal Engineering Series. 95 7 
pages, 5% x 8%. 25C illustrations............................... 58,00
O ffering  a d e fin ite ly  new  ap p ro a ch , th e  a u th o r  
fo llow s m o d ern  fa c to ry  p ra c tic e  in b rea k in g  
dow n th e  a c tu a l  In d u s tr ia l ,  p ro c ed u re s  in to  
m ill o p e ra tio n s  an d  u n it  p rocesses, n o t  only 
in th e  flow sh ee ts , h u t in th e  su p p lem en ta ry  
te x t  a s  w ell. A n ex ce llen t one-vi 
fo r  an y  one w ho w a n ts  to  
p ro d u c ts  in tin* field a re  
book p re sen ts  a w e a lth  of 
te g ra te s  chem ica l p rocesses 
o p e ra tio n s , an d  covers 
th e  field.

See them 
10

DAYS 
FREE 

•

MAIL 
COUPON

*• McGraw-Hill Book Co., 330 W. 42 St.. NYC 18
5 Send me the  books checked below for 10 days ■ 
;  exam ina tion  on approval. In  10 days 1 w ill send  S
• rem ittance , p lus few cents postage, or re tu rn  books J 
m postpaid . (P ostage  p a id  on  cash  o rders .) •
• □  Sasso an d  Brow n—P lastie s  in  Practice  $4.50 I
I  □  M antell— Adsorption $5.00
Z □  Shreve— T he Chem ical Process In d u str ie s  $8.00 ■

• Namo ..............      ;
•  Address ......................................................................................  5

jj City and  S ta te .........................................................................  ;
jj Company ............    5

■ Position ............................................................ M-9-tC :
•  (F o r C an ad ian  price w rite : Em bassy Book Co., ;
S 12 R ichm ond S t. E ., T oronto. 1).

U.S. P ro d u c t io n  o f  S y n th e t ic  O rg a n ic  C h em ica ls  (C o n t .  f r o m  p a g e  2 8 6 )

Chemical
A niline.    .......................................
Acetylsalicylic a c id ...................................................
Barbituric acid derivatives :5

5-Ethyl-5-phenylbarbituric acid and salts
(P hénobarbital)  .......................................

Benzene:
M otor grade:

T ar distillera«............................................
Coke-oven operators*.............................

Ail other grades:
T a r distillera*............................................
Coke-oven operators*.............................

Butyl alcohol, prim ary, norm al............................
Carbon bisulphide....................................................
Carbon tetrachloride. : ............................................
Chlorobenzene, m ono..............................................
Creosote oil:

T a r distillers 8........................................
Coke-oven operatora.......................................

Cresols:7
M eta-para ................... ......................................
O rtho-m eta-para..............................................

Cresylic acid, refined7..............................................
D ibuty l p h th a la te .....................................................
J3ichlorodiphenyhriehloroethane (D D T )..........
E thy l aceta te  (85 percen t).....................................
E th y l ethers, technical and U .S .P ........................
Form aldehyde (37 percent b y  w t.) ......................
M ethanol;

N a tu ra l.....................„..................................... ..
S yn thetic .............................................................

N aphthalene:
T ar distillers (Less than 79° C.)*.........
T ar distillers (79° C. and over)«............. *.
Coke-ov'en operators (Less than 79° C .)e. .

Penicillin*   .....................................................
Phenol, (synthetic and n a tu ra l) ...........................
Phthalic anhydride ...................................................
Styrene (government owned p lants o n ly ).........
Toluene:

Coke-oven operators*......................................
AH other5-10.......................................................

M a r  
1946 

C .721,261 
975,168

M av
1945

T otal, 5 M onths 
1946 1945 
428 842 ..................

924,877 4,885 ,328 4 ,499 ,772

41,313 35,572 166,269 124,386

782,756
1,831.124

2,451,310
5,019,921
8.586,333

22,941,851
8.810,061

24,713,262

4 ,668,216
11,252,836

10,040,066 
35 ,169,990 
41.677.893 

11120,569,035 
57,278,963 

111,401,797

8 ,527,236 
964,830

12,899,638
3 ,173,432

46,608,192
8,790.703

56,612,024
15.845,719

204,589 1,036,179
808,082

2 ,273,115

1,931,800 3,599,710
3,222,604

1,681,605 
1,091,150 
4 ,079,607 
7 ,179,802 
3,909,827 

34 ,102,455

9 ,470.273 12,987,909

18.311,281
35,373,038
14,020,111

193,706.379

9,929,117
9 ,199,420

47,139,363
40,308,861

1.378,637
7,431,682

si.819.3G 0
44,587,600

6,552,159
187,395,705

*8,207,040
213,582,240

15,280,487
7,889,395
2 ,152,410
2 ,678,000

17,219,914
8.127,695

33,557,380

17,570,935
6,212,199
7,579,980

74,109,081
41,354,610
21,045,883
10,320,720
82,502,501
43,376,957

149,134,034

84,312,190
28,852,165
37.759,521

Í2.33Ó]ÍÓ 6 * 55Í2Í3.0Ó8

1.280,479
959,057

6,738,647
5 ,148,138

Ait d a ta  In p o u n d s ex ce p t benzene (g a l.) ,  c reoso te  oil (g a l.) , to lu en e  (g a l.) ,  a n d  p en ic illin  
(m illion  O xford u n its ) . S ta tis t ic s  co llected  and  com piled  by U. S. T a riff C om m ission  excep t 
w h e re  n o ted . A bsence of d a ta  on p ro d u c tio n  in d ic a te s  e i th e r  t h a t  re tu rn s  w ere  u n a v a ilab le  or 
confiden tia l. * E xcludes  th e  s ta t is t ic s  on recovered  acid . 2 A cid  p ro d u ced  by d ire c t p rocess 
from  wood a n d  from  ca lc iu m  a c e ta te . 3 All a ce tic  a n h y d rid e  in c lu d in g  t h a t  fro m  a c e tic  acid  
by v a p o r-p h a se  p rocess. * P ro d u c t o f d is tille rs  w ho  use p u rch a sed  coal t a r  only. c S ta tis tic s  
a re  given  in te rm s  o f b u lk  m ed ic in á is  only. e S ta tis tic s  co llected  by  B u reau  of M ines. 7 T o ta l 
p roduc tion  in c lu d in g  d a ta  re p o rte d  bo th  by  coke-oven  o p e ra to rs  an d  by d is tille rs  o f p u rc h ased  
coal ta r . » R ep o rted  to U. S. B u re au  of th e  C ensus. 8 R ep o rted  in gal. by B u re au  of th e  
C ensus b u t co n v erted  to lb, fo r com parison  w ith  th e  p ro d u c tio n  of s y n th e t ic  m e th an o l. 
10 Inc ludes  to luene  p ro d u ced  from  p e tro le u m  by a n y  p rocess. 11 R evised .

smooth; vibration-tree 

quick starting and stopping 

handles unbalanced loads easily

M E M
Engineering consu ltat ion  ava i lab le— send f o r  ca ta log .

F L E T C H E R  W O R K S ,  2 3 5  G L E N W O O D  A V E . ,  P H I L A D E L P H I A  4 0 ,  PA .
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[FEATURED CHEMICALS ■ PFIZER FAMILY

n o . 4  ia  a  series*.

y

Acetyl Tributyl Citrate

Acetyl Triethyl Citrate

Ammonium Oxalate

Ascorbic Acid

Bi-Cap Flour Enrichment 
Mixtures

Bismuth Preparations

Calcium Gluconate

Citric Acid

Citrate Esters

Cream Tartar

Fumaric Acid

Gluconic Acid

Glucono Delta Lactone

Iron and Ammonium 
Citrates

Iron and Ammonium 
Oxalate

Iron Gluconate

Iron Oxalate

Itaconic Acid

Niacin

Niacinamide

Oxalates

Penicillin

Potassium Iodide

Potassium Oxalate

Riboflavin

Rochelle Salt

Sodium Citrate

Sodium Gluconate

Tartaric Acid

Thiamine

Triethyl Citrate

— and many other chemicals

\

C I T R A T E  E S T E R S

'  n th e  p roduc tion  o f lacquers and
• i„ Pfizer C trate

r a s f S —

r ' r “  ’ - 

“  “ J “ h"

has specific chara ^  ^  ^  , h in g  in com m on

P f U e rn a m e :E t s l ess founded  and

in fro n t w ith  th e  la test p rove  

, n crience. Chas. Pfi“ r & C°"
developm ents of m oder ^  ^  y  . ^  sVest

I  Inc., 81 M aiden  I-ane, i cvv ^  ^  ^
I  Grand Avenue, Chicago 10, lU.,

i Francisco 7, Cal.

d ù w iu fa c ti< A in ÿ C(D /e m ^ ù  f f in c e  4 8 4 9
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CHEMICAL ENGINEERING 
Weighted Index of Prices for 

CHEMICALS

Base >= 100 for 1937

T h is  m o n th .................................................................  111 .36
Last m o n th ............................................................  111.36
Septem ber, 1945................................................... 108.63
Septem ber, 1944........... .......................................  109.37

CURRENT PRICES
T he accompanying prices refer to  round lots. Where 
i t  is trade custom to  sell f.o.b. works, quotations are 
so designated. Prices are corrected to Septem ber 11.

INDUSTRIAL CHEMICALS
Acetone, tanks, l b .................................  SO.06.- ............
Acid, acetic, 29% bbl., 100 lb    3 .3 8  — $3.63

Boric, bbl., t o n ....................................109.00 -113 .00
C itric, drum s, l b ..........................................221- .23
Formic, cbys, l b .......................................... 10$- .11
Hydrofluoric, 30% , drum s,...l b ...............08 -  .085
Lactic, 44%  tech., light, bbl., lb .. .073- .075
M uriatic, 18°, tanks, 100 lb   1 .05..- .............
N itric, 36°, carboys, lb ..............................05 -  .02$
Oleum, tanks, wks, to n ..................  18.50 -  20.00
Oxalic crystals, bbl., l b ..............................11$- .12$
Phosphoric tech., tanks, l b ...................... 04.- .............
Sulphuric, 60°, tanks, to n ...............  13.00.- ............
Tartaric , powd., bbl., lb ........................... 62 -  .65

Alcohol, am yl from pentane, tanks,
l b  131 - ............

Alcohol, buty l, tanks, l b ................................10}- .243
Alcohol ethyl, denatured, No. 1

special, tanks, g a l.....................................542 -
Alum, am monia, lump, l b ..........................0 4 } - ...............
A luminum sulphate, com. bags, 100

lb   1.15 -  1.45
Ammonia, anhydrous, cyl., lb .................... 14$-..............

tanks, t o n . . .  59.00 -  61.50 
Ammonium carbonate, powd., casks,

lb ...............................................................09$- .10
Sulphate, wks., to n   30 .00  - .............

Amyl acetate, tech. from pentane,
tanks, lb ...................................................... 1 5 $ -...............

A qua ammonia, 26°, drum s, lb .................02$- .03
tanks, to n . . . .  65.00 - .............

Arsenic, white, powd., bbl., l b ................05 -  .05$
Barium  carbonate, bbl., to n   65.00 -  75.00

Chloride, bbl., to n ............................ 75.00 -  78.00
N itra te , casks, lb ......................................09$ .11

Blanc fixe, dry , bags, to n   60.00 -  70.00
Bleaching powder, f.o.b., wks.,

drum s, 1001b....................................
Borax, gran., bags, 100 lb ..................
Calcium aceta te , bags, 100 lb ...........

A rsenate, d r., lb ................................
Carbide, drum s, to n ........................
Chloride, flake, bags, del., t o n . . . .

Carbon bisulphide, drum s, l b ...........
Tetrachloride, drum s, g a l..............

Chlorine liquid, tanks, wks., 100 lb .
Copperas, bgs., f.o.b., wks., t o n . . . .
Copper carbonate, bbl., lb .................

Sulphate, bbl., 1001b...................... 5 .65  -
Cream of ta rta r, bbl., l b ............
D iethylene glycol, dr. l b ............
Epsom salt, dom., tech., bbl., 100 lb.
E th y l acetate, tanks, lb ......................
Form aldehyde, 30% , tanks, lb. wks.
Furfural, tanks, l b ...............................
G laubers salt, bags, 100 l b ................  1.05 -
Glycerine c.p. drum s, extra, lb .
Lead:

W hite, basic carbonate, dry , casks,
lb .......................................................

Red, dry , sck., l b ...............................
Lead acetate, white crys., bbl., lb . . .

Arsenate, powd., bags, lb ..............
Lithopone, bags, lb ..............................
M agnesium carb., tech., bags, l b . .  .
M ethanol, 95% , tanks, g a l.........................

Synthetic, tanks, g a l.................................24 •
Phosphorus, yellow, cases, l b ............
Potassium  bichrom ate, bags, lb ___

Chlorate, powd., lb ..........................
Hydroxide (c’stic potash) dr., l b . .
M uriate, 60% , bags, u n i t ..............
N itra te , ref., bbl., lb .......................
Perm anganate, drum s, lb ..............
Prussiate, yellow, casks, lb ...........

Sal ammoniac, white, casks, lb ........

Soda ash, light, 58%, bags, contract, 
100 l b ...............................................

Soda, caustic, 76% solid, drum s, 100
l b ......................................................

Acetate, del., bbl., l b ......................
Bicarbonate, bbl., 100 lb ...............
Bichromate, bags, lb .......................

Bisulphite, bbl., l b .

2 .50  - 3 .00
45.00 - ,

3 .00
.07$- "  .08*

50.00 - .
18.50 - 25 .66 ’

.05 - .05

.73 - .80
1.75 - 2 .00

17.00 - 18.00
.19$- .20

5 .65  - 6 .15
.50 - .52
.14$- .15$

1.80  - 2 .00
.08$- ■ 11$
.032-.
.09$-.

1.05 - 1.10
.18$- .19

.10

.10$-.

.12$- .13

.13$- • 14$
.0-14 -■ .049
.07$- .08
.60
.24 -  ,
.23 - .25
.10 - .10$
.09$- .12
.07 - .07$
.53$-.

' ' ’.09*.08 -
.19$- .20
.16 - .17
.0515- .06

1.00 - 1.05
15.00 - .

1.05
1.15 - .

2 .30  - 3 .00
.05$- .06

1.70 - 2 .00
.07$- .08

16.00 - 17.00
.03 - .04

to pick the 
RIGHT PACKIHG

Let Jo h n s-M au v ille  P a ck in g  Pngi- 
neers gu id e  you in c h o o s in g  the  r ig h t 
p a ck in g  fo r  y o u r jo b . Y o u ’ll find th e ir  
reco m m en d a tio n s  in  th e  J-M  P a ck in g  
C atalog , available o n  req u est. W rite  
today  fo r  y o u r free  copy.

Johns-Manville 
PACKINGS & GASKETS

D o you need a p ack in g  to resist corrosive acids or caustics 
. . . to w ithstand h igh  tem peratures, pressures or speeds?

W hatever your problem , th ere’s a J-M  P ack in g  to so lve  it 
efficiently and econ om ica lly . K n o w n  to three gen eration s o f  
pack in g  users, Joh n s-M an ville  P ack in gs are d esign ed  in  
styles to m eet every com b in ation  o f  service co n d itio n s en 
countered in  the m etal and p rocess industries.

See the Johns-M anville  D istributor in your terri- ■ ’{■■■? 
tory, or w rite to J-M , B ox 29 0 , N e w  Y ork  16, N . Y. ¿ A i l
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CHEMICAL ENGINEERING 
Weighted Index of Prices for 

OHS & FATS
Base -  100 for 1937

This m onth.............................................................  152.23
Last m o n th ............................................................  166.39
September, 1945...................................................  145.63
September, 1944...................................................  145.04

Chlorate, kegs, l b .............................
Cyanide, cases, dom „ l b ................
Fluoride, bbl., lb ...............................

M etasilicate, bbl.,

N itrite, casks, l b ...............................
Phosphate, tribasio, bags, 100 lb . .
Prussiate, yel., bags, l b ..................
Silicate, 40°, d r., wks., 100 l b . . . .

 ̂ Sulphite, crys., bbl., lb ...................
Sulphur, crude a t  mine, long to n ___

Dioxide, cyl., lb ................................
Dioxide, tanks, lb .............................

Tin crystals, bbl., lb ............................
Zinc chloride, grain, bbl., lb ..............

Oxide, lead free, bags, lb ...............
Oxide, 5%  leaded, bags, l b ............

OILS AND FATS
Castor oil, No. 3 bbl., l b ....................

Coconut oil, Ceylon, N . Y ., l b .........
Com oil crude, tanks (f.o.b. m ill), lb. 
Cottonseed oil crude (f.o.b. mill),

tanks, lb ..............................................
Linseed oil raw, car lots, dr., lb . . . .
Palm, casks, lb ......................................
P eanu t oil, crude, tanks (mill), l b . . .
Rapeseed oil, refined, bbl., l b ...........
Soybean, tanks, l b ................................
M enhaden, light, pressed, dr., lb . . . 

Crude, tanks (f.o.b. factory), l b . .

Oleo Stearine, l b ................
Oleo oil, No. 1, l b .............
Red oil, distilled, bbl., lb .

Airçha-naphthyiamine, bbl., l b .........
Aniline oil, drum s, l b ...........................
Aniline salts, bbl., lb ...........................
Benzaldehvde, tech., d r., lb ..............
Benzidine base, bbl., l b ......................
Benzoic acid, U SP, kegs, lb ...............
Benzol, 90% , tanks, works, gal........
Benzyl chloride, tech., d r., l b ...........
Beta-naphthol. tech., drum s, l b . . . .
Cresol, USP, d r., lb ..............................
Cresylic acid, dr., wks., g a l...............
Diphenyl, bbl., l b .............................
Diethylanilinc, dr., lb ..........................
D initrotoluol, bbl., lb ..........................
D initrophenyl, bbl., lb ........................
Dip oil, 15%, d r., g a l..........................
D iphenylamine, d r., f.o.b. wks., lb ..
H acid, bbl., l b ......................................
Hydroquinone, bbl., lb ........................
N aphthalene, flake, bbl., lb ...............
N itrobenzene, d r., lb ............................
Para-cresol, bbl., lb ..............................
Para-nitroaniline, bbl., l b ...................
Phenol, USP, drum s, lb ......................
Picric acid, bbl., l b ...............................
Pyridine, dr,, g a l...................................
Resorcinol, tech., kegs, lb : ................
Salicylic acid, tech., bbl., l b ..............
Solvent naphtha, w.w., ranks, g a l . . .
Toluidin, bbl., lb ........................
Toluol, drum s, works, g a l............
Xylol, com., tanks, g a l.................

$0 .06}- $0.06$
.14$- .15
.07 - .(IK

2 . 2 5 -  2 .50
2.50  -  2 .65

27.00
.06$- .07

2.70
.101- .11
.80 - .85
.02}- .02}

16.00
.07 - .08
.04 - . . .
.3 9 $ - .. .
.05$-
.0 8 1 - . . .

.06

.0 8 $ - .. .
3 . 8 5 -  4.00

$0 .14$- SO.15$
.39 - . . .
.0 8 8 5 -..
.1 2 3 - . . .

.1 2 ! - . . .

.1 6 8 - . . .

.0 8 6 5 -..

.1 2 $ - . . .
nom.

. 1 1 ! - . . .

.13

.0 8 9 - . . .

.0 8 } - . . .

.0 9 $ - . . .

.13

.1 3 } - . . .

.0 8 3 - . . .

rrs
SO.52 -  SO.55

.32 - .34

.11$- .12$

.22 - .24

.45 - .50

.70 - .75

.54 - .56

.15

.22 - .24

.21 - .22

.1 1 } - . . .

.81 - .83

.15 - . . .

.40 - .45

.18 - .19

.2-2 - .23
.23 - .25
.25 - . . .
.45 - .50
.90 -  . . .
.09$- .10
.08 - .09
.41
.42 - .43
.10 - .11
.35 - .40

1.55 -  1.60
.65 - .70
.26 - .33
. 2 6 - . . .
.96 - . . .
. 2 7 - . . .
.22

MISCELLANEOUS
Casein, tech., bbl., l b ..........................  SO .33 -  $0
D ry colors:

Carbon gas, black (wks.), l b . .
Prussian blue, bbl., lb ..............
U ltram arine blue, bbl., l b . . . .
Chrome, green, bbl., lb ............

35

Para  toner, lb ....................................
Vermilion, English, bbl., lb ...........
Chrome yellow, C .P ., bbl., l b . . . .

Gum copal, Congo, bags, lb 
M anila, bags, lb
D am ar, B atavia, cases, lb . 
K auri, cases, l b ....................

Pumice stone, lum p, bbl., lb .........

Shellac, orange, fine, bags, l b ...........
Bleached, bonedry, bags, lb ..........
T. N., bags, lb ...................................

.0365- .097

.36 - .37

.11 - .26

.24 - .33
5.50  - 6.00

.75 - .80
2 .50  - 2 .60

.17 - .18

.09 - .55

.09 - .15

.10 - .22

.18 - .60
64.00 - .

.05 - .07
8.15

.70

.69

.71 .........
1.06

to get the 
RIGHT PACKING

T h e  s ig n  a b o v e  m ark s the  
su p p ly  h o u se  w h er e  y o u ’ll  
find a m an w h o  un derstan d s  
p a c k i n g  a n d  p a c k i n g  
p r o b le m s . . .  w h o  w il l  h e lp  
you  se le c t  th e  r ig h t  p a c k 
in g  fo r  your jo b  an d  fill 
yo u r  o rd er  p ro m p tly .

Y o u ’ll find that your Johns-M anville  D istributor has a 
large and varied stock  o f P ack ings aw aiting your ch o ice . 
W here pack ing  for a special service is required, he w ill  
see that your needs are m et quickly.

Call on  your J-M  P ack ing  D istributor to d a y ... he is  on e  o f  
over 4 0 0  industrial distributors w h o  stock  Johns-M anville  
P ack in g  in  many form s and styles. A nd he is headquarters 
for many other essential industrial supplies. W hen you w ant 
the right pack ing  or other supplies, see him  for s - j iB i  
w h at you need when  you need it. ■ • M l

'LfaWi J o h n s -M a n v ille

PACKING DISTRIBUTOR
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m  m m m m .
* C urrent Projects   s <■ Cum ulative 194G-------- -

Proposed Proposed
W ork Contracts W ork Contracts

New E ngland ............................................................. $60,000 $715,000 $6,144,000
M iddle A tlan tic ......................................................... 2 ,160,000 9,096,000 31,326,000
S outh .............................................  $5,375,000 5,000,000 60,942,000 70,240,000
M iddle W est...............................  2 ,023,000 2,355,000 14,546,000 44,805,000
W est of M ississippi.................. 3,'320,000 475,000 89,136,000 79,443,000
F ar W est.....................................................................  3 ,185,000 7,855,000 29,838,000
C anada........................................................................  130,000 405,000 15,793,000

T o tal.....................................  *10,718,000 $13,365,000 $182,695,000 $277,589,000

P R O P O S E D  W O R K

Ala., Mobile—-Tennessee Valley Authority, 
Knoxville, Tenn., plans to construct a phos
phate fertilizer plant here. Estimated cost 
$3,000,000.

111., Crystal Lake— T he Pure Oil Co., Pure Oil 
Bldg., Chicago, plans to construct a research 
and development laboratory on a 68 acre 
site here. Estimated cost will exceed 5400,- 
000.

111., Joliet— Blackson Chemical Co., Joliet, 
plans to construct a 2 and 3 story chemical 
laboratory and administration building. Dubin 
&  Dubin, 127 N orth Dearborn St., Chicago, 
Archts.

Miss., Laurel— Jones County Cooperative, c /o  
Charles McNeil, Mgr., plans to construct a 
superphosphate manufacturing plant; also a 
fertilizer plant. Estimated cost $150,000 and 
5100,000 respectively.

O., Toledo— Libbey Glass Div., Owens-Illinois 
Glass Co., Ash St., plans alterations and ad
ditions to its factory' and warehouse here. 
Estimated cost $843,000.

O., W apokoncta— G. A. W intzer &• Sons 
Co., Wapokoncta, plans to construct a plant 
for rendering tallow for soaps and processing 
meat scraps for stock feeding. Estimated cost 
$150,000.

Okla., Duncan— W . P. Halliburton, Inc., D un
can, plans to construct a portland cement 
plant. Estimated cost $300,000.

S. C., Charleston— Naco Fertilizer Co., Charles
ton, plans to construct a superphosphate 
manufacturing plant. Estimated cost $120,- 

-000.

S. C., Laurens— Laurens Glass Works, Laurens, 
plans to construct an addition to its glass 
plant. Estimated cost $750,000.

S. C., North Charleston— Charleston Develop
m ent Corp., Charleston, plans to construct 
a chemical plant here to be leased to Amitas, 
Ltd., 50 Bway., New York City. Estimated 
cost $ 1,200,000.

Tenn., Memphis— Southern Cotton Oil Co., 
Memphis, plans to construct a shortening 
plant. Norton & Rice, 165 Baptist Hospital 
Bldg., M emphis, Archts.

Tex., Alvin-s—Phillips Petroleum Co., Neils 
Esperson Bldg., Houston, plans to construct 
a gas distillate plant. Estimated cost $2,000,- 
000.

Tex., Beaumont— Earle P. Halliburton, Inc., 
Duncan, Okla., plans to construct a port
land cement manufacturing plant here. Esti
mated cost $500,000.

Tex., Harlingen— Regional Cooperative Assn., 
Harlingen, plans to construct a cottonseed 
sterilizer and cotton oil mill. Estimated cost 
$200,000.

Tex., Houston— Clorax Chemical Co., Oakland, 
Calif., plans to construct a chemical plant 
warehouse. Estimated cost $220,000.

Tex., Houston— Independent Oxygen Co., 2707 
Femvood St., plans to construct an oxygen 

.and  acetylene producing plant. Estimated 
cost SIOO.OOO.

Wis., Sheboygan— Wisconsin Oil Refining Co., 
Sheboygan, plans to construct an additional 
refinery unit. Estimated cost $575,000.

C O N TR A C TS A W A R D ED

Calif., Antioch— Glass Containers, Inc., sub
sidiary of Fibreboard Products, Inc., Russ 
Bldg., San Francisco, has awarded the con
tract for a glass manufacturing plant to 
Swincrton & W alberg Co., 225 Bush St., 
San Francisco. Estimated cost will exceed 
555,000.

Calif., Avon—-Tidewater Associated Oil Co., 
Avon, has awarded the contract for a crude 
distillation unit, control building, stills, 
towers, tanks, etc., to Bechtcl-Bros.-McCone 
Co., 220 Bush St.. San Francisco. Esti
mated cost $2,500,000.

Calif., Bell Gardens— California Enameling 
Co., 6650 East Slauson Ave., has awarded the 
contract for an addition to its plant to H. F. 
Hendrickson Co., 2S11 Clearwater St., Los 
Angeles. Estimated cost $125,000.

Calif., Pittsburg— T he Dow Chemical Co., 
Pittsburg, has awarded the contract for the 
construction of an iodine production plant 
on Centinclla Ave. near Maplewood Blvd., 
to T he Austin Co., 777 East W ashington 
Blvd., Los Angeles. Estimated cost 5150,000.

111.. Chicago— Republic Plating & Processing 
Co., 4450 W est 5th Ave., has awarded the 
contract for an addition to its plant to J. Tro- 
shinsky. 179 W est W ashington St. Esti
mated cost 570,000.

111.. Lincoln— Lehn <5- Fink Products Corn.. 
683 5th Ave., New York, N. Y., has awarded
the contract for the construction of a factory 
and office bui’ding to B-W  Construction 
Co., 307 N orth Michigan Ave., Chicago. 
Estimated cost S 1,800,000.

111.. Skokie— Public Service Co. of Northern 
Illinois, 72 W est Adams St., Chicago, has 
awarded the contract for an addition to its 
gas plant to W . E. Schweitzer Co., 220" 
Dodge Ave., Evanston. Estimated cost S1S5,-
000.

M d., Cedarhurst— Congoleum-Nairn Co., 295 
5th Ave., New York, N. Y., has awarded the 
contract for an addition to its felt mill to 
Gahagan Construction Co., 90 Broad St., 
New York, and Byrne Organization, 260" 
Connecticut Ave.. N . W ., W ashington, D. C. 
Estimated cost S I,000,000.

Mass., Springfield— Monsanto Chemical Co., 
812 Monsanto Ave., has awarded the con
tract for a boiler plant to Adams & Ruxton 
Construction Co., 1387 Main St. Estimated 
cost $60,000.

N . J., Camden— DiMedio Lime Co., 26 North 
18th St., has awarded the contract for a 1 
story manufacturing plant to Tomas Pagan, 
933 N orth 30th St. Estimated cost $60,000.

N . J., New Brunswick— Zonite Products Corp., 
370 Lexington Ave., New York, N . Y., has 
awarded the contract for an addition to its 
plant to W alter Kidde Constructors, Inc., 
140 Cedar St., New York, N. Y. Estimated 
cost $300,000.

N . J., Paulsboro— Socony-Vacuum Oil Co., 
Paulsboro, has awarded the contract for a 
2 story chemical research laboratory to 
Turner Construction Co., 1500 W alnu t St., 
Philadelphia. Estimated cost $800,000.

O., Youngstown— Great Lakes Carbon Corp., 
Chicago, 111., has awarded the contract for 
a plant for the manufacture of rock wool in
sulation to Joseph Bucheit dr Sons Co., 
Youngstown. Estimated cost $200,000.

Ore., Oswego— Oregon Portland Cem ent Co., 
I l l  S. E. Madison St., Portland, will con
struct a cement plant. W ork will be done 
by day labor. Estimated cost $290,000.

Tex., Denver City— Frontier Chemical Co., 
c /o  R. L. W ood, Pres., Midland, Tex., will 
construct an electrochemical manufacturing 
plant. W ork will be done by owners. Esti
mated cost S4"5,000.

Wash.,_ Seattle— Preservative Paint Co. and 
W ood Beautifiers, Inc., 703 Lucille St., has 
awarded the contract for a 2 story shingle 
staining plant and warehouse to H . E . Carl- 
bom Construction Co., 6718 22nd Ave., 
N. W . Estimated cost $65,000.

W . Va., Follansbee— W heeling Steel Corp., 
W heeling, has awarded the contract for two 
53 battery coke ovens to Koppers Co., Köp
pers Bldg.. Pittsburgh, Pa.; brick stack to 
Rust Engineering Co., Rust Bldg., Pitts
burgh, Pa. Estimated cost $5,000,000.

W is., Green Bav— Phillips Petroleum Co., C hi
cago, 111.,: has awarded the contract for the 
construction of a bulk oil plant to Chicago 
Bridge & Iron Co., Chicago. Estimated 
cost 5100,000.

Ont., Brockville— Brockville Gas Co., Brock- 
villc, has awarded the contract for the con
struction of a gas plant to Brantford Engi
neering &- Manufacturing Co., Ltd., 280 
Ottawa St., N ., Hamilton.

Ont., New Toronto— Dominion Colour Corp., 
New Toronto, has awarded the contract for 
the construction of a factory and office build
ing to Mallenhauer Contracting Co., Ltd., 
188 Perth Ave., Toronto, Estimated cost 
$75,000.
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Engineered to stand up on even 
the toughest jobs, Thomas Flexible 
Couplings can be supplied in special 
corrosion resisting materials for the 
chemical industries.

T hom as " A L L -  
M E T A L "  F le x ib le  
C o u p l in g s  d o  not 
depend on ' springs, 
g e a r s ,  ru b b e r  o r  
g r id s  to d r iv e .  A ll  
power is transmitted 
by direct pull. Per
fect balance under 
all conditions of mis
a lignm ent  . . . N o  
Lu b r ica t io n  is R e 
quired.

The Standard  line of Thomas 
Couplings meets practically all 
requirements. But if unusual con
ditions exist we are equipped 
to engineer and build special 
Flexible Couplings.

R em
The longer life of Thomas Flexible Couplings, without costly inter

ruptions and replacements, adds much to your operat ing  profits.

THOMAS FLEXIBLE COUPLING COMPANY
WARREN,  PENNSYLVANI A
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R E S E A R C H  C O R P O R A H O H

N E W  Y O R K  1 7 :  4 0 5  L E X I N G T O N  A V E N U E

C H I C A G O  3 :  1 2 2  S O .  M I C H I G A N  A V E N U E

• S E P T E M B E R  1946  • CHEMICAL ENGINEERING

.fi^OR GAS CLEANING, smoke abatement and removal of dust, 

fume, tar and other suspended matter from gas, there has been 

one universally accepted process for more than thirty years. In an

swer to your special problem, a Cottrell installation incorporating 

this rich experience in research, development and worldwide oper

ation means the complete fulfillment of your requirements.



TO CORROSION

RED LEAD s a y s

ST. JOSEPH LEAD CO.
250 P A R K  A V E N U E  • N E W  Y O R K  17 • E L d o ra d o  5-3200

Probably the ideal protection against corrosion for a steel struc
ture of any kind would be to encase it entirely in lead. For, this 
useful metal is known to resist corrosion to a marked degree—  
for exam ple, soil corrosion for more than 2,000 years. But to 
sheath structural steel members with lead would be both im
practical and uneconomical.

Red lead, how ever, is a perfect base protective medium. It has 
been used on bridges, buildings, dams, towers and other steel 
structures for years. Easily  handled apd readily applied, pure 
red lead in linseed oil long ago became the standard protection 
coating for m etals. During the Spring of 1946, the great George 
W ashington Bridge over the Hudson w as given three coats of 
red lead prior to adding the final coat of aluminum paint. About 
7,500 gallons of red lead were used.

To corrosive elements, red lead speaks just as sternly as metallic 
lead. It can say  "N O " just as em phatically and back it up.

In te re sting  D a ta  
co n c e rn in g  the  

G e o r g e  W a s h in g t o n  B r id g e

Co*! ........................   $60,000,000
Length of bridge and approaches, 11,130 ft.
Width ............................ 120 ft.
Height of Towers ....  600 ft.
4 Cables each 36 inches in diameter
Tower Steelwork .................... 43,070 tons
Bridge Steelwork ........  103,000 tons
Quantity of Cablo ................  28,300 tons
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s u c c e s s  s r n w

T h e  other day, to satisfy our innate 
curiosity, we sat down and counted 

up the number of plants in which A L C O  

prefabricated pipe had been installed. 
The total was 316—a success story in 
which some of the most prominent cor
porations and companies in the United 
States had a part.

No one knows better than a plant 
m anager, or a p lan t engineer, how  
widely varying are prefabricated pipe 
requirements. Though nearly every in
stallation presented an entirely  new  
problem, A L C O  designed and built pipe 
which completely satisfied every one

of these 316 good customers.

Building quality pipe to any speci
fications is our business. (Along with 
making locomotives, diesel engines, heat 
exchangers, evaporators, and a host of 
other products.)

a l c o ’s  competent, progressive engi
neering staff is at your beck and call. 
Let us assist you in your pipe problems. 
Perhaps your case history will be the 
■317th chapter in a success story which 
has no ending. Address inquiries to the 
American Locomotive Company, Alco 
Products Division, 30 Church St., New  
York 8, New York.

T H E  M A R K . O P  M O O É R M  E N G IN E E R IN G

ALCO P R O D U C T S  F O R  C H E M I C A L  A N D  P R O C E S S  P L A N T S
Evaporators • Shell and Tube Heat Exchangers • A ir-Cooled Heat 
Exchangers • Pressure Vessels • Columns * Prefabricated Piping • Con
densers • Calandrias • Digesters • Converters •» Reactors • Kilns • Fuel 

Oil Heaters • Scrubbers • Diesel Engines.

B E A U M O N T  I R O N  W O R K S  C O M P A N Y  
N O W  WI T H  A L C O

Recently acquired by ALCO is this long-established, well-known manu
facturer of Electric Steel and Alloy Castings, Dreadnought Rotary Drill
ing and Production Equipment, including: Draw Works, Crown Blocks, 
Traveling Blocks, Coring Reels, Tubing Heads and Well Heads.



SP ER R Y  
FILTER PR ESSES

T h e  other day, to 
curiosity, we sat down 

up the number of plants 
prefabricated pipe had 
The total was 316—a 
which some of the most 
porations and companies in 
States had a part.

Sperry Filter Press Installation in P lant o f  
Large Eastern M anufacturer

D .  R„ S P E R R Y  &  C O M P A N Y ,  b a t a v i a ,  I l l i n o i s
Filtration Engineers for Over 5 0  Years

Eastern Sa lt s  Representative  

Henry E. Jacoby, M. E,
205 E. 42nd St., New York City 17, N. Y. 

Phone: MUrray Hill 4-3581

Western Sales Representative  
B. M. Pilhathy  

1033 Merchants Exchange Bldg. 
San Francisco 4, Calif. 

Phone Do 0375

T^OR more than 50 years Sperry has been dc- 
-L signing filter presses for chemical plants, for 
brewers, for medical laboratories, for paint and 
wax manufacturers—all the variegated branches 
of modern industry. The great number of leading 
manufacturers using Sperry equipment testifies 
to our success in building filter presses that in
sure precision results.

Before we recommend the type of Sperry Filter 
Press best suited to your needs our filtration en
gineers give your problem careful scientific study. 
We make specific recommendations, then design 
and manufacture equipment to do the job. A half 
century of experience has given us the "know

how ’ to solve—and satisfactorily—any problem 
in filtration engineering.

If you have a filtration problem, whatever its 
nature, call on Sperry. A talk with our engineers 
will not obligate you in any way. Without charge, 
they will make recommendations on your partic
ular problem. Let Sperry help you!

W rite  S p e rry  a t  once for th is  
F R E E  b o o k le t c o n ta in in g  
v a lu ab le  d a ta  an d  c h a r ts  on 

in d u s tr ia l  fd tra tio n .
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C heste rfie ld  S ta t io n ,  V irg in ia  E lec tr ic  
& P o w er C o m p a n y , n e a r  R ic h m o n d , 
desig n ed  a n d  c o n s tru c te d  by  S to n e  & 
W ebster E n g in e e r in g  C o rp o ra tio n . A n 
o th e r  new  po w er p la n t  fo r  th is  c l ie n t  is 
now  in  th e  d e sig n  s ta g e . B e c a u s e  o f  t h e  n e c e s s a r y  c u r t a i l m e n t  o f  n o r m a l  

p o w e r  p l a n t  c o n s t r u c t i o n  d u r i n g  t h e  W a r ,  t h e  n a t i o n ’ s  

u t i l i t i e s  a n d  i n d u s t r i a l  p l a n t s  m u s t  n o w  i n c r e a s e  t h e i r  
p o w e r  g e n e r a t i n g  c a p a c i t y  t o  m e e t  t h e  g r o w i n g  n e e d s  

o f  p e a c e t i m e  p r o d u c t i o n .

N e w  s t e a m  a n d  e l e c t r i c  g e n e r a t i n g  f a c i l i t i e s  a n d  
p l a n t  e x t e n s i o n s ,  u s i n g  t u r b i n e  u n i t s  r a n g i n g  f r o m  

1 ,5 0 0  t o  8 0 ,0 0 0  K W  a n d  b o i l e r s  r a n g i n g  f r o m  2 0 ,0 0 0  t o  
6 5 0 ,0 0 0  p o u n d s  o f  s t e a m  p e r  h o u r ,  n o w  o n  t h e  d e s i g n  
b o a r d s  o f  S t o n e  &  W e b s t e r  E n g i n e e r i n g  C o r p o r a t i o n ,  
w i l l  h a v e  a  t o t a l  c a p a c i t y  o f  6 7 3 ,5 0 0  K W  a n d  1 0 ,3 0 0 ,0 0 0  

p o u n d s  o f  s t e a m  p e r  h o u r .

S T O N E  & W E B S T E R  E N G I N E E R I N G  C O R P O R A T I O N
A SU B S ID IA R Y  O F  S T O N E  & W E B S T E R , IN C .
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A N D  A  PERFECT h a u l i  In w in e  ta n k  cars, V i n i i . u k  

resin  co atin g s give in d isp en sab le  two-w ay p ro te c 
t io n —g u a rd  th e  w ine  from  m e ta llic  c o n ta m in a tio n  
—p ro te c t th e  tan k s  from  co rrosive  a lcohols, acids, 
a n d  a lkalies. F u r th e r—a n d  essen tia l to  eco n o m ica l 
m a in te n a n c e —V i n y u t e  re sin  co a tin g s a re  o u ts ta n d 
ing ly  to u g h  a n d  flex ib le. T h e y  su rv iv e  th e  jo lts  a n d  
w rack  o£ ro u g h  trav e l; m a in ta in  th e ir  a d h es io n  d e 
sp ite  th e  e x p a n s io n  a n d  c o n tra c t io n  o f th e  u n d e r ly 
in g  m eta l.

Properly form ulated , V in y u t e  resin coatings are 
odorless, tasteless, and non-toxic: suprem ely suited

as lin in g s  fo r  process a n d  s to rag e  tan k s , fo o d  a n d  
bev erag e  c o n ta in e rs , a n d  a ll types o f closures. A p 
p lie d  to  m eta l in  th e  flat, th ey  can  be  d eep  d ra w n  
o r  s ta m p e d  w ith o u t  c rack in g  o r  im p a irm e n t . . . 
T h e y  a re  also  w id e ly  u sed  as e x c e p tio n a lly  effec tive , 
lo n g -la s tin g  co a tin g s fo r  c o n c re te  . . . S tru c tu ra l  
b o a rd  m a n u fa c tu re rs  e m p lo y  th e ir  sleek, im p erv io u s  
fin ishes fo r  cem en t-asbestos tile .

W rite  D e p a r tm e n t 46-AF fo r  d e ta i le d  in fo rm a 
tio n  a b o u t  V i n y u t e  re sin  co atin g s, a n d  th e  m an y  
o p p o r tu n it ie s  they  offer fo r im p ro v e d  su rface  p ro 
tec tio n  a n d  th e  lo w e rin g  o f m a in te n a n c e  costs.

V I N Y U T E
0 TRADE.MARK

P L A S T I C S

BAKELITE CORPORATION, U nit o f Union Carbide and Carbon Corporation  fTT?3 50 East 42nd S treet, New York 17, New York 
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How to  g e t  

$ 3 .0 0  w orth

fo r  2 0 1

Case histories prove it over and over again! Water costs 
go down when a Dorrco D-I System goes in. The 
$3 to 20c drop quoted here is not extreme. Many who 
formerly spent up to eight dollars per 1,000 
gallons for distilled water are now getting “D-I” water 
at the thousand-gallon rate of twenty cents . . . 
sometimes two cents.

D O R R  w i l l  te ll y o u  how

Contact us for detailed information on the 
Dorrco De-Ionization System as it applies to your 
conditions. Learn how D-I removes simple hardness—decreases 
bicarbonate alkalinity — reduces total solids.

Phone, write or wire your nearest Dorr Office.

A D D R E S S  A l t  I N Q U I R I E S  T O  O U R  N E A R E S T  O F F I C E
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THE DORR COMPANY, ENGINEERS
N E W  Y O R K  2 2 ,  N . Y .  

A T L A N T A  3 , G A .  . 

T O R O N T O  1, O N T . . 

C H IC A G O  1, ILL. . . 
D E N V E R  2 , C O L O .  . 

L O S  A N G E L E S  14, C A L

. 5 7 0  L E X IN G T O N  A V E .  
W IL L IA M - O L IV E R  B L D G .  

. 8 0  R IC H M O N D  ST . W .  

. 221  N O .  L A  S A L L E  ST . 
. . C O O P E R  B U IL D IN G  

. . .8 1 1  W E S T  7 T H  ST .

R E S E A R C H  A N D  T E S T IN G  L A B O R A T O R IE S  

W E S T P O R T ,  C O N N .

SU G AR  PRO CESSIN G
P E T R E E  & D O R R  D IV I S IO N  

5 7 0  L E X IN G T O N  A V E . ,  N E W  Y O R K  2 2

Y o u  can  m a k e  these s a v in g s

The Dorrco De-Ionization System, using 
high-speed, high-capacity ion-exchange 
resins, will produce mineral-free water — 
the equivalent of distilled water in purity — 
in any amount you need — from a few 
gallons to several million gallons per day.



V i t

For m any years the  therm opile has b een  the ac ce p te d  instrument for 
measuring R ad ian t H e a t from R ad ian t H ea ters a t  the A m erican  G as  
A ssociation  Testing L ab o ra to ry  in C leveland , O h io . Since 1 9 3 0 , when 
V an d a v ee r  first described  his work in  this field,* an  E ppley  therm opile has 

been  used for this purpose in hundreds of tests a n d  the  results*have been  con
sistent an d  accu ra te  to  within ±  1 per cent.

This is but one of m any ap p lica tio n s in the  field of rad ian t energy  

m easurem ents for which E ppley  Thermopiles a re  id ea lly  suited. In the  field 
of spectroscopy th ey  a re  used for m easurem ent of the rad ia n t energy  of 

various spectral lines —  therm opiles being  a v a ila b le  with different w indow 
m aterials for transmission in different portions of the spectrum.

If you  have a  problem  involving the m easurem ent of rad ia n t energy  
we invite you  to  write us, describing your problem  in as  much d e ta il as 
possible. W e will b e  g la d  to  m ake recom m endations a n d  there will b e  no 
ob liga tion .

*Van<fovoor, Industrial & Engineering ChomUhy, Vol. 72, pago 596, Juno 1930.

THE E
sc

N E W P C
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RIBBON MIXERS
B e lt  o r  M o t o r  Driven,

M IXERS AND

KETTLES
C o m p le t e  w i t h  

T a n k  a n d  D rive  U n i t 
i n  v a r io u s  t y p e s  

a n d  s izes ,  w i t h  a n y /  
s ty le  s t i r r e r s ,  W 

p ro p e l le r s  o r  t u r h i n '

PORTABLE
MIXERS

SIDE ENTRANCE M IXERS
l /2 t o  25 H .  P .  S izes ;  

R e p a c k e d  f r o m  o u t s id e .

BALL AND  

PEBBLE MILLS

CH ICAG O —407 S. Dearborn S».NEW YO RK-15  Park Row

i l
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T i/ tił N E W  E Q U I P M E N T  
N O W  A V A I L A B L E !

Q Q & o f  c o u r s e :!
M u f t i

FM C  SY P H O N  F R IE R S  

\ \

£*=■
F M C  PORTABLE 

A G IT A T O R S

F M C  PORTABLE C A P  
T IGHTENERS

F M C  STA IN LESS STEEL 
KETTLES, T A N K S  a n d  

V A C U U M  PAN5;

SHIPMENT?
EARLIER THAN YOU THOUGHT POSSIBLE!

To be foresighted is one of the services a 

machinery supplier owes to a clientele.

For that reason F M C  planned many months 

ago, large scale production of equipment 

needed urgently by industry.

It is a com m entary on the times to bear the 

joyful note o f surprise when we say, "Yes, 

we can supply that machine im m ediately." 

Let us surprise you too, Pleasantly.

FM C  V A C U U M  FILLER

STA IN LESS  STEEL 
EQ U IPM EN T

F M C  STRA IG H T  L IN E  
S Y P H O N  FILLER

A N D  R E M E M B E R  O U R  N E W  H E A D Q U A R T E R S  

I N  N E W  Y O R K  C IT Y

F I R S T  M A C H I N E R Y  C O R P .

157 Hudson  Street N e w  Y o rk  13/ N. Y.

FM C  PULVER IZER Phone WOrth 4-5900
FM C  T U M B L IN G  BATCH! 

M IX E R S

F M C  BELT C O N V E Y O R

■ I ISEE the other “FIRST’
a d v e r t i s e m e n t ,  t h i s  i s s u e ,

p a g e  3 8 7  .  .  .  m e
F M C  D RY  PO W D ER  

M IX E R S
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Ace Rubber lined sectional tank for paper processing.

CORRDS ion
SET NEW PRODUCTION  

RECORDS WITH ACE 
RUBBER PROTECTION

C orrosion! It’s there, w h eth er  you  se e  it or not! It’s 
a b eh in d -th e-scen es threat that m akes eq u ipm ent old  
b efore its tim e, im pairs plant efficiency, often  affects 
the v ery  quality o f  your finished product.
Y ou  can put a stop to corrosion w ith  A c e  H ard  
R ubber. It guards your operations at such vital 
points as in the linings of tanks used  for processing  
and storage—-in pum ps, pipe, fittings and v a lv es  for  
circulating active so lu tion s— in a score of other im 
portant installations. O ur research  and engineering  
staffs w ill b e glad to ad v ise  you on the applications 
of A c e  H ard R ubber in your plant.

A m erican  H ard R ubber C om pany  
G eneral Sales Office: 11 M ercer S t., N ew  Y o rk  13, N . Y .

Branch Sales Offices:
111 W . W ashington S t., C hicago 2, 111.

A k ro n  9, Ohio

PLANT EXECUTIVES:
W rite for free cop y of 64 
page handbook contain
ing valuable inform ation  
a b o u t  a n t i - c o r r o s io n  
equipm ent.

Gate, diaphragm and check valves with fully bonded Ace 
Hard Rubber linings over all inner surfaces.

Equipment 
s, Pipe and fittings 
s and Utensils 
of Sires and Capacities 
■Ilard Rubber and
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The supply of Stainless Steel Fasten
ings in our stock room is large, and we 

probably have just the items you need, ready to 
ship on order. But, if your requirements are out of the 

ordinary, we have the equipment— raw stock— skilled craftsmen— and machines— to 
produce the Stainless Steel Fastenings you need in the shortest possible time. A n y  
analysis of Stainless Steel— any specification— backed by our nearly 20 years o f 
pioneering in the manufacturing of Stainless Steel Fastenings.

Nuts, bolts, machine and wood screws, rivets, washers, cotter pins, welded and seam
less pipe, pipe fittings, nails— all S T A IN L E S S  STEEL! O ve r  100 items— over 7,000 
sizes.

W rite  today  for our catalog and stock list, or let us quote you without obligation on 
your needs. A d d re ss  An ti-C o rro sive  M eta l Products Co., Inc., 51 River Road, Castle- 
ton-on-Hudson, N. Y.

Metal Products Co. Inc.
C A S T L E T O N - O N - H U D S O N  NEW YO RK
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TAG A utom atic C ontro llers a re  a v a ila b le  in three 
types: H igh Sensitiv ity  (On-Oii); Full R ange Throttling; 
a n d  Full R ange Throttling w ith  A utom atic Re-set—-all 
in ind ica ting  a n d  record ing  m odels. There is a  specific 
m odel for ev e ry  opera tion .

Heat Control problems like those above can  
be solved readily by installation of a  TAG sy s 
tem of automatic control. In most cases, more
over, installation costs are more than offset b y  
prevention of failures and the increased produc
tion m ade possib le b y  faster, more uniform  

heating.

TAG m anufactures a w ide line of instruments 
for precisely indicating, recording and controll
ing temperature and pressure. Every TAG in
strument is designed and engineered by m en  
w ho understand your control problem s. Each 
step in the manufacture of these instruments is  
checked and re-checked by TAG engineers . . . 
to assure you  that the results you get w ill be  

light.

Write us for literature, or outline your needs  
in a  letter so that w e can m ake suggestions.

C J T A G L I A B U E 542 Park Ave., Brooklyn 5,  New York

P O R T A B L E  P R O D U C T S  C O R P O R A T I O N
„ i , ~r-  LAWN MOWERS •  ELECTRICAL APPLIANCES .  PRECISION STAMPINGS

M A N U F A C T U R E R S  O F :  INDUSTRIAL INSTRUMENTS •  RADIOS • SAFETY EQUIPMENT
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C ' N A M E  P 1 , A T B S ~ ^ ) ' )  F O R  Y O U R  N A M E  P L A T E  R E Q U I R E M E N T S ,  W R IT E  O U R  S U B S I D I A R Y ,
E T C H I N G  C O M P A N Y  O F  A M E R I C A ,  1 5 2 0  M O N T A N A  S T R E E T ,  C H I C A G O  1 4 , I L L I N O I S

DODGE PUTS TIMKEN BEARING PRECIS ION

WE H O U SE IT -

Copyright, 1946. Dodge Mfg. Corp.

THE DODGE-TIM KEN DOUBLE INTERLOCK PILLOW  BLOCK p ro v id es  a p rec is io n  
b e a r in g  assem b ly , ready  for im m ediate service. You s im p ly  lo ck  it  on th e  shaft an d  
run  at fu ll sp e e d  a n d  full load . A ll th e  p a rts  re q u ire d  for m o u n tin g  th is  b e a r in g  a re  
m anufactured  b y  D od g e  —  cast in  o u r foundry  a n d  c a rr ied  th ro u g h  m an y  p re c is io n  
o p e ra tio n s  on th e  la te s t m ach in e  too l eq u ip m e n t. D odge  m ounts, sea ls  a n d  houses 
th e  b e a rin g  a ssem b ly  —  w ith  its  d o u b le  row  of p re c is io n -f in ish e d  ro lle rs  —  an d  d e 
liv e rs  it fu lly  assem b led , ad ju s te d , lu b r ic a te d — re a d y  to  g o  to w ork . T h e  D odge- 
T im ken  D o u b le  In te r lo ck  is  o n e  of th e  fam ous D o d g e  3 0 ,0 0 0  h o u r lin e , c o v erin g  a 
w id e  ra n g e  of in d u stria l b e a r in g  req u irem en ts , a n d  o rd in a rily  is  av a ilab le  p ro m p tly  
from d is tr ib u to rs ' s tocks. Look for th e  D od g e  D is trib u to r in  y o u r c lass ified  te le 
p h o n e  d irec to ry  u n d e r  "P o w er T ran sm iss io n  E q u ip m e n t."

D O D G E  M A N U F A C T U R I N G  C O R P O R A T I O N  •  M I S H A W A K A ,  I N D I A N A

THE SYMBOL THAT CAME TO LIFE .
The m an  w ho w ears th is  sym bol g ives you 
th e  co rrec t answ ers to  your problem s in 
m echanical transm ission  o f pow er. H e  is 
th e  Dodge Transm issioneer.

T ra n sm is s io n e e rln g  M eans 
A dvanced  D esign In P o w er D rives
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P E R S O N A L

TO THE MAN WHO WANTS TO 

CUT CO RRO SIO N  CONTROL COSTS

I F y o u  h a v e  a costly corrosion problem  —one w here  
m aintenance expenses are "sky h igh ” —here’s an 

opportunity to m ake real savings. U cilon  corrosion- 
resistant coatings for m etal, w ood, and concrete, are 
especially  form ulated to g iv e  longer-lasting protection  
on the to u gh est jobs —jobs too tough for ordinary m ain
tenance paints. In hundreds of plants satisfied users 
have reported that U cilon  coatings are standing up 
w here all others they have tried quickly failed. For 
exam ple:

A  large chem ical com pany reports that a U cilon  coat
ing  w as used on electrical apparatus w hich is subjected 
to nitric acid vapors. T h e coating is still in excellent 
condition  after m ore than a year and a h a lf o f  this 
severe punishm ent.

A  corn products refinery has used a U cilon  coating  
on parts subjected to strong sulphur dioxide fum es — 
fum es so corrosive that they w ill eat through steel 
beams in  a very short time. U cilon  has survived these 
severe conditions for m ore than 9 m onths w ithout signs 
o f deterioration.

On jobs lik e  these —hundreds o f them, in all branches 
o f  industry—U cilon  coatings are cutting corrosion-con- 
trol costs a ll a lon g  the line. Try it on your toughest job. 
See for yourself how  it stands up w here other coatings 
have failed.

UCILON*
Protective Coatings 
R e m a r k a b ly  R e s is ta n t  
to  C orrosion

UCILON p r o t e c t i v e  c o a t in g s  
a re  r e m a rk a b ly  re s is ta n t  to  
acid s, a lk a lie s , sa lts , a lc o h o ls , 
w a te r , c le a n in g  c o m p o u n d s , 
a n d  in d u s tr ia l  o x id a n ts . T h e y  
h a v e  e x c e l l e n t  f l e x i b i l i t y ,  
to u g h n ess , a d h e s io n  —a n d  n o  
ta s te  o r  o d o r  w h e n  d ry . T h e y  
a re  n o n -to x ic , f u n g u s - in h ib 
i t in g ,  h a v e  g o o d  e le c tr ic a l re 
sis tan ce , a n d  g iv e  a n  a t t r a c 
tiv e  g lossy  fin ish .
U C ILO N  p ro te c tiv e  c o a tin g  m a 
te r ia ls  a re  fo rm u la te d  fro m  
n e w  a n d  im p ro v e d  in e r t  sy n 
th e tic  re s in s . T h e y  a re  a ir -  
d ry in g  a n d  can  b e  a p p lie d  to  
a n y  m e ta l, w o o d , o r  c o n c re te  
su rface  by  b ru s h in g , s p ra y in g  
o r  d ip p in g .  U p o n  e v a p o ra 
t io n  o f  th e  so lv e n ts , a  h a rd , 
d u r a b le  " p la s t ic ” c o a tin g  is 
fo rm ed .

U N I C H R O M E
U N I T E D  C H R O M I U M ,  I N C O R P O R A T E D

51 East 42nd St., New York 17, N. Y. • Detroit 7. M ich. • Waterbury 90, Conn.

P R O C E S S E S  A N D  M A T E R I A L S

F O R  S U R F A C E S  T H A T  S U R V IV E

Chromium Plating • Porous Chromium • Unichrome* Copper 
Unichrome Lacquers • Ucilon* Protective Coatings 

Unichrome Stop-Off Lacquers and Compounds * Unichrome Dips 
Unichrome Rack Coatings • Anozinc* Compounds • Unichrome Strip

*Trade Mark Reg. U . S. Rat. Off.

Chicago 4, III. Dayton 2, Ohio Los Angeles 11, Cal.
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"VAREC " Approved Nozzle Type Angle Relief Valves 
are fop-guided and have high capacities, featuring 
minimum overpressure and blow-down in water, oil, 
steam, air, gas or chemical service with pressure up to 
900 P.S.I. and temperatures up to 950° F.

Available in many size and material combinations, 
"VAREC " Approved Relief Valves perform satisfactory 
service with maximum safety at minimum maintenance 
cost.

Thousands are in operation by U. S. Navy, Army 
Engineers, R.F.C., U. S. Maritime Commission, Petro
leum Refiners, Petro-Chemical Plants, etc.

»  ANGLE RELIEE
* * * £ -  V A L V i i -

n

(•
rnnK eouipnunr,
GßS COHTRÖL and.
5 fl F6TV DCVICCS

0

“V A R E C " P-7 Catalog 
crlblng in detail Angle Re
lief Valves and other 
“V A R E C " Equipment is yours 
for the asking.

T H E  V A P O R  R E C O V E R Y  S Y S T E M S  C O M P A N Y  
C O M P T O N ,  C A L I F O R N I A

N E W  Y O R K  C IT Y — C H IC A G O ,  I I I .  — H O U S T O N ,  T EX . — T U L SA , O K L A .  
A g e n c ie s  E v e ry w h e re — C o b le  A d d r e s s  V A R E C -C O M P T O W  (A ll C o d e s I

T H E  P A C E  S E T T E R  S I N C E  1 9 2 8
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K E A S B E Y  &  M A T T I S O N
C O M P A N Y  •  A M B L E R  •  P E N N S Y L V A N I A

CHEMICAL E N G IN E E R IN G  • SE P TE M B E R  1946  • 3 1 1

What about the panels, switchboards, bus bar runs, and other 
electrical apparatus mountings in your plant? Are they proof against 
absorption of moisture and oil? D o they stand up under high 
voltage surges, vibrations, and temperature changes, retain a bus
iness-like appearance without costly maintenance?

You can answer "yes” to all those questions if your electrical 
apparatus is mounted on K&M Ebonized Asbestos, the modern 
panelling material. Fabricators who work it and plants that use it 
say Ebonized Asbestos is ideal for the purpose.

Made of tough asbestos fibres, cement and an insulating compound, 
K&M Ebonized is moulded into strong monolithic sheets with 
exceptionally high dielectric strength. It gives extra-long service, 
in fact it grows tougher Avith age. Meets the requirements of Under
writers’ Laboratories, Inc., Avhen built into an assembled unit. Write 
us for full technical data on this superior mounting material.

Photograph courtesy I„T.E. Circuit Breaker Co.

rjV a /u /ie  m a d e  
f j 4 & 6 e & l o & . . .

Keasbey & Mattison has 
been making, it serve man-



The first o f  seven D em ing D eep W ell Turbine 
Pumps was installed ten years ago for a manu
facturer in N ew  Jersey. That first pum p was 
"on probation” as the manufacturer was frankly 
skeptical that a m otor driven pump could  
reduce operating costs and, at the same time, 
increase the yield from each w ell in a com 
parison test w ith  th e  steam  driven  air lift  
system em ployed for factory water supply.

RESULTS OF THE TEST
I .  E ffic ie n c y  fa c to r :
Air l i f t  system  p u m p ed  5.2 G .P .M .per H .P. 
D em ing Turbine pum ped 20.8 G .P.M . per H .P.

2. C a p a c i ty  fa c to r :
Air li f t  sy stem  y ie ld e d  9 6 y 2 G .P .M . 
D em ing Turbine yielded 208*4 G .P .M .

3. C o s t fa c to r :
Savings o f  more than $5000 annually with  
D em ing Turbine Pumps.

Seven D em in g  D eep  W e ll T u rb in e Pum ps 
were installed to replace the former steam  
driven air lift system. T hose seven pumps in
creased the total yield from 2*4 m illion gal
lons daily to more than 3 m illion gallons daily 
AT LESS COST!
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Lenape press-forged welding necks, 

nozzles, manways, and hand-holes of 

standard and special types and many 

unusual press-forged pieces are illus- 

treated in this new Bulletin 4-61.

Those men responsible for the de

sign and fabrication of pressure ves

sels for the power and chemical proc

ess industries have long favored Lenape 

press-forged designs for their wide 

range of selection and economy in 

cost and fabrication.

Send coupon below for your copy of 

Bulletin 4-61 today and if you have 

any specific design or fabrication prob

lems feel free to discuss them with our 

engineering department at any time.

Lenape Hydraulic Pressing & Forging Co. |
West Chester, Pennsylvania

Please send me your new Bulletin 4-61 on LENAPE | 
Connections and Openings.

N A M E _

C O M P A N Y -

A D D R E S S -

STATE-

W e use connections and openings on
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Pointing a Way 
to Increased Regenerator

Capacity
Expanded, capacity in reforming organic gases results 
from regenerator equipment designed to take advant
age of CARBOFRAX silicon carbide checkers. Their 
unique thermal characteristics are directly responsible 
for this greater output.

CARBOFRAX checkers have a thermal conductivity 
11 to 12 times that of fireclay. These checkers trans
mit heat at rates between 20 and 50 BTU/hr./sq. 
ft./°F. difference in cracking and reforming organic 
gases. In operation, heat flows rapidly to the interior 
of the checker work unhindered by high resistance 
to thermal flow encountered in ordinary refractories. 
For example—in the same time under identical con
ditions, a CARBOFRAX checker becomes 96% satu
rated with heat as compared to 40% with fireclay. 
On reversal, the rate of heat release is equally fast. 
Stepped up cycles are the obvious result.

Uninterrupted service and lowered maintenance are 
provided by the durability of CARBOFRAX check
ers. They withstand contact with hot hydrocarbons

without disintegration. Moreover, they are particularly 
resistant to heat shock caused by recurring reversals.

To gain full advantage of these and other benefits 
of CARBOFRAX checker work, special attention 
must be given to the design and engineering of the 
entire system. Only by doing this will top efficiency 
be realized.

That is why we offer the specialized services of our 
engineering staff. One of our experienced engineers 
will be glad to work with you. We are confident 
you will find his practical knowledge helpful in 
meeting your exacting problems. A personal call 
will be arranged at your convenience. Merely write 
Dept. D-96,The Carborundum Company, Refractories 
Division, Perth Amboy, New Jersey.

SUPER REFRACTORIES
by CARBORUNDUM

T R A D E  M A R K

314

efCarborundum” and  tf Car bo/rax” are registered trademarks which indicate manufacture by T he Carborundum Company
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FARREL

R E A S O N S .....
why these Vertical Drives 
stay HEALTHY

iV-06w

Farrel type RA vertical drives are used extensively for 
transm itting pow er and either increasing or reducing 
speed from internal com bustion engines or high-speed 
turbines to vertical pumps. T o insure continuous trouble- 
free service, w ithout the m aintenance-demanding infirmi
ties caused by wear, Farrel engineers have designed in  
special protection at six vital points.

s t o o  6® o f  iO °u °aVl6n t£ 'e n t '  , c o t t ^ .

t»e* °  V pteclSe io teCt' ° °  \°  ovetSl2,e o
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O  t o ß ^ It; t)9c e i be9 re an « - í f c"  ate se-

v i 4  ,  k “

w " “
.C'A

■r

cttV s'
itVv

ittv ioS ’ ^ - ie C t

,utoV

Farrel right angle vertical shaft drives are built in a 
wide range of powers and speeds. W hen you have a 
vertical drive problem consult Farrel engineers for 
recommendations. F B -3 0 7
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FARREL - BIRM IN GHAM  C O M P A N Y , IN C.
3 4 4  V U L C A N  ST., BUFFALO , N. Y.

Plants: A n son ia , Derby an d  Stonlngton, Conn., Buffalo, N. Y.

Sales Offices: A n son ia , Buffalo, Stonington, N e w  York, 
Pittsburgh, Akron, Chicago, Los A nge le s, Tulsa, Houston, 
Charlotte



E N D L E S S  V -B E LT S  

C A N  BE

R e p l a c e d  w i t h  o n l y  4  s i z e s  o f  V e e l o s

T 7R O M  only four widths o f  

V eelos —the link V-belt — 
you can make up 316 standard 

sizes o f industrial and fractional 

endless V-belts. There’s no need 

to stock spare sets o f endless 

belts for each drive.

Large, costly inventories are 
elim inated. . .  no deterioration of

MANHEIM MANUFACTURING &

spare b e lts  no obsolescence.
V eelos on reels saves stock

room space . . .  reduces inven

tory records . . . is easy to locate 

and easy to install.

Made in all standard sizes . . .  

fits all standard V-belt grooves 

. . .  available in standard 100- 

foot reels.

BELTING CO., MANHEIM, PA.

Tested • Proved • Adopted by American Industry
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W R IT E  o n  y o u r  b u s in e s s  le t t e r h e a d
for the Free S team  C ost-C alculator — a 
ready-reference slide rule showing the 
com parative steam  costs w hen using  oil 
o r coal as fuel.

Cleaver-Bro°te
S T I & R « < * S

S T E A M  costs can eat deep ly  into profits w hen steam  loads 
fluctuate— or are in term itten t. T h at’s w h y  it  pays to have 

a steam  plant design ed  to m eet your steam  loads m ost 
effic ien tly .
W ith  a C leaver-B rooks Steam  Generator you are equipped  
for “roller-coaster” steam  loads. W hether the demand is 
heavy or lig h t— steady or variable— these custom -planned, 
sturdy, com pact steam  generators respond in stan tly  and 
operate at a flat 80% effic ien cy  w ith  fu ll or fluctuating  load. 
A C leaver-B rooks Steam  Generator is th r ifty  w ith  fu el at 
all tim es. Since it  need not be “banked” during no load  
periods it saves th is expense. Its  low  operating  and m ain
tenance costs, through the years, are estab lished  facts to  m any  
ow ners o f C leaver-Brooks steam  generators. It w ill pay you  
to in vestiga te— w rite for com plete inform ation.
C L E A V E R - B R O O K S  C O M P A N Y .  331 E. K e e fe  A v e . ,  M i lw a u k e e  12. W is c o n s in

Custom -p lanned  —
E very  C leaver-Brooks S team  G enerato r is 
bu ilt to  the  m easure of an individual p lan t’s 
needs, and C leaver-Brooks assum es full 
responsib ility  for the  satisfac to ry  selection 
and  in itia l operation  of the un it.
A  qualified engineer analyzes load condi
tions, space and m achinery arrangem ents. 
A fte r in sta llation , a  facto ry  engineer puts 
the steam  generato r in to  operation  and 
tra in s  p lan t em ployees on its  operation , 
care and m aintenance.

Se lf-co n ta in ed  and  
" p a ck a g e d "
D elivery consists of a “packaged” unit.
C onnections to  service ou tle ts  are all th a t 
is needed. No sm okestack is used —  a 
sim ple vent carries away all p roducts  of 
com bustion. No ex tra  foundation  is re
quired. C om pact —  the u n it fits into
lim ited space and low headroom  locations.
S izes: 22 models —  15 to 500 h p ; p res
sures 15 to 200 lbs. p.s.i.

M oney-m aking p erfo rm an ce—
T he C leaver-Brooks S team  G enerato r is 
designed for easy operation  and low up 
keep cost. O peration  is a t 80% efficiency 
from  full load down to 30% of its rating . 
T he high  heat transfer from the 4-pass, 
dow n-draft boiler produces fast steam ing. 
A boiler room  as clean as the home o r 
office is possible th rough  use of oil for fuel.
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H E R E ’S a proven form ula for efficient 
m aterials handling: the pallet load +  

the C rescen t E le c tr ic  P a lle tier^ T a st, low  
cost handling.

A n y type of goods on pallets is quickly  
picked up, carried aw ay and even ly  stacked  
as high as 108" above the floor (132 ■//' with  
forks in verted ). T h e P alletier goes any
w here . . . slips in and out of narrow  areas, 
up and dow n ram ps, to and from  box car, 
boat, highw ay truck and plane. W herever  
the P alletier is in use, costs decline . . . 
tim e and labor are saved.

T h e  illustrations show  the P alletier at 
w ork in a great A m erican  university . H ere  
it is used  by the engineering departm ent for 
educational purposes and also on the 
cam pus for general m aterials handling.

T h e C rescen t E lectric P alletier is now  
available in 1, 2, 3, 4 and 6000 pounds 
capacities. W rite today for full descriptive  
literature.

CRESCENT TRUCK C O M P A N Y  
1115 W i l lo w  St., Lebanon, Pa.

In d u s t r ia l  T ru c k  a n d  T ra c to r  S p e c ia l i s t s  S in c e  1917
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for 
speedy, 
low cost 
handling
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Here’s A n o th e r “ Hersey”  D ry in g  W ood Chips 
and Saw dust for W ood F lo u r  Produ ction

Similar H ersey's are being effectively  used  for 
cannery w aste  and other by-product recovery; 
such as, root starches, vegetab le  and fruit w aste, 
sw eet potato m eal. B agasse and similar m aterials.

Like other H ersey Dryers, this one has "all five" 
H ersey Engineering features:—

1. High overall efficiency.

2. Uniformly dried product no matter w hat the 
particle size, within reasonable limits.

3. C om pletely automatic operation.
4. M oderate initial cost.
5. N eglig ib le upkeep.

HERSEY Engineers h ave specialized  in drying 
"know-how" for sixty years. There are over 1,100 
H ersey Dryers now  in operation.

If you have a drying problem " C a l l  fhe Hersey  Drying Engineer!"

H E R S E Y  M A N U F A C T U R I N G  C O M P A N Y
SOUTH BOSTON, MASSACHUSETTS

A d d ress  A ll Inqu iries  O utside of the  U. S. A ., C a n a d a  a n d  P a n a m a  to the  
W estinghouse In te rn a tio n a l Electric C om pany, 40 W all S treet, N ew  York C ity, N. Y.
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Crysta l detector - 1 9 4

Remember the crystal detector in the first radios — hunting 
for the right spot with a cat’s whisker? For years the detector 
lay discarded in favor of the vacuum tube. But when micro
waves came, and with them the need to convert minute 
energy to amplifiable frequencies, a Bell Laboratories’ scien
tist thought back to the old crystal.

Silicon of controlled composition, he discovered, excelled 
as a microwave detector. Unlike the old-style natural crystals, 
it was predictable in performance, stable in service. From 
’934 to Pearl Harbor, the Laboratories developed silicon 
units to serve microwave research wherever needed.

Then Radar arrived. The silicon crystal came into its 
own, and found application in long-distance microwave 
Radar. Working with American and British colleagues, the 
Laboratories rapidly perfected a unit which the Western 
Electric Company produced in thousands. It became the 
standard microwave detector.

Crystal detectors are destined to play a big role in electric 
circuits of the future. They will have an important part in 
Bell System microwave radio relay systems. In various 
forms, they may reappear in radio sets. Here again Bell 
Laboratories’ research has furthered the communication art.

B E L L  T E L E P H O N E  L A B O R A T O R I E S

e x p l o r i n g  a n d  i n v e n t i n g ,  d e v i s i n g  a n d  p e r f e c t i n g  f o r  c o n t i n u e d  e c o n o m i e s  a n d  im p r o v e m e n t s  in  t e l e p h o n e  s e r v i c e  
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EAGLE-PICH ER IN SULATION S m
H igh a n d  Low  T e m p e r a tu r e  ■

T H E  E A G L E - P IC H E R  C O M P A N Y  • C I N C I N N A T I  ( 1 ) ,  O H I O

Eagle Super " 6 6 "  Insulating Cement • Eagle L-T and M -2 Felt • Eagle Supertem p Block • Eagle Blankets • Eagle Pipe Covering 

Eagle Insulseal • Eagle Loose W oo l • Eagle Insulstic • Eagle Swetchek

Eagle Super “66

It’s the truth—Eagle Super"66" Insulating Cement gives 
a combination of efficiency and rust inhibition that 
practical engineers and operating men have long looked 
"SpnngyBall" for in insulation for metal equipment.

Secret of great heat-and-fuel-saving ability 
is its "Springy Ball” structure—small, resil- 

Structure ient pellets o f Eagle Mineral Wool contain
ing countless dead air cells, Nature’s 
most effective barrier against passage 
of heat. "Springy Ball” structure is 
retained permanently to give year- 
after-year heat-saving efficiency.

Thousands o f actual applications 
in the field have proved conclusively 
that this unique insulation actually 
inhibits rust! This experience is con
firmed by extensive laboratory tests.
Ordinary insulating cements do not 
give this extra protection.

S u p e r  " 6 6 "  h a s  th e se  4  a d d e d  a t t r a c t io n s

I t’s all-purpose. Can be applied to almost any shape or 
size surface, and withstands a full range of temperatures 
up to 1800° F.

It’s easy to apply. Just mix with water, apply to the 
surface to be insulated, and trowel to the desired thick

ness.
It’s reclaimable. Even after being ex
posed to temperatures as high as 
1200° F., it can be removed, remixed 
and re-used!
It has high coverage. Wet coverage is 
as high as 65 sq. ft. per 100 lbs. 
Shrinkage, which occurs in thickness 
only, is less than 15%-

Data sheets with complete tech
nical information are available on 
request.

Ofher Eagle-Picher Industrial 
Products Include:

EAGLE INSULSEAL. A  protective 
coating for insulation. Trowels on 
—  dries to a hard finish. With
stands up to 450° F. 0 
EAGLE "4 3 "  FINISHING CEMENT. 
A  hard white finish coating for all 
types of indoor insulation within a 
range from 70° F. to 800° F. 
EAGLE SW ETCHEK (BLACK). A  
prepared, asphaltic base, rust-in- 
hibitive anticondensation compound.

gives you America’s outstanding 

insulation double feature!

1. Unsurpassed heat-saving efficiency

2 . Rust inhibition on metal equipment
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NEWMATIC 
TRANSM ISSION SYSTEM

Putting a TOP on fcnlAftii

F O R  T E M P E R A T U R E S . . . P R E S S  U R E S . . . F L O W S .

CHEMICAL ENGINEERING • SE P T E M B E R  1046  •

Fluctuations in the level of "bottom s" upset the 

critical temperature equilibrium of fractionating 

towers— sometimes flood the lower plates.

"Putting a top on bottom s" is an everyday job for 

Brown New-Mafic  Liquid Level Controllers. A n  Indi

cating New-Mafic Transmitter measures the level at 

the tower and transmits the measurement pneumati

cally to a recording controller conveniently located 

on a central panel.

The Brown New-Mafic Transmission Liquid Level 

Meter provides safe, dependable operation in haz

ardous atmosphere where electrical transmission is 

not desirable or. permissible. Both the New-Matic 

transmitter and receiver are equipped with identical 

bellows, factory matched to insure m a x i m u m  

accuracy.

Write for literature. TH E B R O W N  IN ST R U M E N T  

C O M P A N Y ,  a division of Minneapolis-Honeywel! 

Regulator Company, 4478 W ayne Avenue, Philadel

phia 44, Pa. Offices in all principal cities. Toronto, 

Canada; London, England; Stockholm, S w e d e n ;  

Amsterdam, Holland.



^ L s Z £ Ä Ü \ i  \ ! A 7  V ^ l i C i L r \ ^ )  I N C O R P O R A T E D  Industrial Gears a n d  Speed  Reduceri 
E R I E  A V E .  A N D  G  ST., P H IL A D E L P H IA  3 4 ,  P A . LimiTorque Valve Controls

n 'e w  Y o r k  • P i t t s b u r g h  - C h i c a g o  .  . . in C a n a d a :  w i l l i a m  a n d  j . g '. g r e e t , l i m i t e d , '  t o r ö n (

D E P E N D A B L E
V A L V E  O P E R A T I O N

i+h- L L t n i i o X q u s
VALVE CONTROLS

T h e  T y p e  "S M ” L im ito rq u e  V a lv e  O p e ra to r  (sh o w n  a t  le f t )  is des ig n ed  especia lly  fo r valves 
w o rk in g  a t low  to  m ed iu m  tem p era tu res , lo w  to  h ig h  p ressu res , and  n o rm al speed o f  o p e ra tio n .

T h is  U n it  is m o u n ted  on  to p  o f v a lv e  yoke . . .  n o  e x tra  g ea rs , n u ts  o r  b ea rin g s  req u ired . 
S tem  n u t is in sid e  an d  fu rn ish ed  w ith  I .im ito rq u e  U n it. N u t  is d irec tly  in sid e  w o rm  gear 
w h ich  d riv es  it. (A ll c lu tch es an d  co n n ec tin g  sleeves a re  e lim in a te d .)

T h e  L im ito rq u e  is des ig n ed  fo r  p lu g , cock, g a te  and  g lo b e  valves. . . . E n tire  U n it an d  n u t 
can be l if te d  off va lv e  yoke, by rem o v in g  flange b o lts , an d  w ith o u t d is tu rb in g  w irin g .

A  specia l h ig h  s ta r tin g  to rq u e  m o to r, red u c tio n  g ea rs , l im it sw itch es a re  a ll  in  one  w e a th e r
p ro o f  a s se m b ly ,—  an d  a ll  e lec trica l connec tio n s a re  m ade to  o n e  te rm in a l b o a rd , easily  acces
sib le  by rem o v al o f  w a te r tig h t cover. . . . H e a t tre a te d  h e lica l g ea rs  an d  h a rd en ed , g ro u n d  and 
p o lish e d  w orm  and  b ro n ze  w o rm  g ea r a re  used .

A h an d w h ee l is  p ro v id ed  fo r m an u a l o p e ra tio n  an d  does n o t rev o lv e  d u r in g  m o to r  o p e ra tio n . 
D u r in g  h a n d  o p e ra tio n  m o to r  is m echan ica lly  d isen g ag ed . T h e  L im ito rq u e  is a lw ays o p e ra tiv e  
e lec trica lly . T b e re  is n o  d a n g e r to  o p e ra to r  sh o u ld  he be  tu rn in g  h an d w h ee l w h en  m o to r is 
s ta rte d , since a u to m a tic  c lu tcb  d isen g ag es h an d w h ee l in s tan tly , w ith o u t shock. D ec lu tch  lev e r 
changes fro m  m o to r to  han d  o p e ra tio n . T h e  u su a l L im ito rq u e  "h a m m e rb lo w ” dev ice  a llow s 
m o to r  to  reach  fu ll  speed  b efo re  lo ad  is en g ag ed . T h is  im p a rts  th e  "h a m m e rb lo w ” necessary  
to  u n sea t s tick in g  valve.

T o rq u e  sea tin g  sw itch  in su res  tig h t va lv e  c lo su re  w ith o u t s tra in  on  valv e  p a rts . P ro te c tio n  
fro m  dam age d u e  to  a fo re ig n  ob jec t o b stru c tin g  c lo s in g  is p ro v id ed , because  m o to r is sh u t off 
by th ru s t ex e rted  on  valv e  disc. V a lv e  is p ro tec ted  d u r in g  e n tire  c lo s in g  o p e ra tio n .

“SM” TYPE LIMITORQUE
1. M ic ro m e te r  to rq u e  sea tin g  sw itch .
2. Self c o n ta in e d  u n it  —  n o  g ea rs , n u t o r  b ea r

in g s  to  buy.
3. W e a th e rp ro o f , d u s t- tig h t an d  w a te r tig h t con

stru c tio n .
4 . H a m m erb lo w  device.
5. N o n -ro ta tin g  h an d w h ee l b u ilt  in to  th e  un it.
6 . A u to m a tic  dec lu tch in g .
7. O n e  te rm in a l b o a rd  fo r  a ll e lec tr ica l connec

tions.
8 . H ig h  to rq u e  m o to rs .
9. S im ple  v a lv e  yoke.

M otor is coupled to  worm shaft through helical gears. In  closing, worm drives 
worm gear until lugs on the gear meet m atching lugs on clutch. T orque  is 
transm itted to the nut through splines connecting the clutch to stem n u t. Torque 
spring is then compressed by axial movement of w orm  on w orm  shaft. W hen 
torque spring has been compressed to  predeterm ined setting, torque switch is 
actuated by a tripp ing  collar on worm shaft. This interrupts current to holding 
coil of controller ana  stops m otor. Inertia  of m otor is absorbed in further com
pression of the torque spring. O pening travel is governed by geared lim it switch.
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For agitating, blending, or pressure displace
ment. Where a process requires air it may be 
insured against contamination with a Nash Com
pressor, because only clean air, free from dust, 
heat, or oil, is delivered. One moving part, no 
pistons, no internal lubrication. Ask for Bulletin 
No. 236.

T H E  N A S H  E N G IN E E R IN G  C O M P A N Y  
SO U TH  NORW ALK, CONNECTICUT, U. S. A.
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c. S e p a r a tio n  o f  d e s ir e d  s u b s ta n c e s  fro m  e a c h  o th e r .

d . C a ta ly s is  o f  c h e m ic a l re a c t io n s .

e. S u b s t i tu t io n  o f sp ec ific  io n s  fo r  o th e r  io n s  in  
so lu tio n .

If  th e s e  s u g g e s t  a  w a y  in  w h ich  y o u  c a n  p u t  th e  p r in 
c ip le s  o f io n  e x c h a n g e  to  c o m m e rc ia l  u s e , c o n s u l t  P e r m u 
ti t* .  F o r  m o re  th a n  30 y e a r s  P e r m u t i t  h a s  p io n e e re d  in  
th e  io n  e x c h a n g e  in d u s try .  W h a te v e r  y o u r  w e t p ro c e ss  
p ro b le m , y o u  w ill re c e iv e  in te ll ig e n t,  e x p e r ie n c e d  c o o p 
e ra t io n .  S e n d  fo r  b o o k le t .  A d d re ss  T h e  P e r m u t i t  C o m 
p a n y , Dept. CMS, 330 W e s t  4 2 n d  S tr e e t ,  N e w  Y o rk  18, N .Y .,  
o r  P e r m u t i t  C o. o f C a n a d a ,  L td .,  M o n tre a l .

*T radem ark  R eg. U. S. P a t. Off,

£xckiF ^OF  T H E S E

A R E  F A M I L I A R  T O  Y O U ?

I O N  E X C H A N G E  h a s  b e co m e  a  n ew  u n i t  p ro c e ss . I m 
p ro v e d  ion  e x ch a n g e rs  h a v e  e x te n d e d  th e  ra n g e  o f 

u s e fu ln e s s  o f th is  p ro c e ss  f a r  b e y o n d  th e  f ie ld  o f w a te r  
t r e a tm e n t .  T o d a y  c h e m is ts  a n d  c h e m ic a l e n g in e e rs  a p p ly  
th e  p r in c ip le s  to  a  v a r ie ty  o f in d u s tr ia l  p ro c e sse s .

Io n  e x ch a n g e rs  h a v e  b e e n  u s e d  s u c c e ss fu lly  in  su ch  
d iv e rs if ie d  o p e ra t io n s  a s  th e  r e d u c t io n  o f  th e  c a lc iu m  
c o n te n t  o f m ilk , a n d  th e  m a n u fa c tu re  o f h ig h  q u a l i ty  
p e c t in  fro m  g ra p e f ru i t  w a s te s . S o m e  o f  th e  a p p l ic a t io n s  
in c lu d e :

a .  R e m o v a l  o f u n d e s ir a b le  im p u r i t ie s  fro m  s o lu 
t io n s .

b. C o n c e n tr a tio n  o f v a lu a b le  s u b s ta n c e s  to  m a k e  
th e i r  re c o v e ry  c o m m e rc ia l ly  fe a s ib le .

Imagine— A Water of This Quality 
at Such Low Cost!

P e rm u tit’s D em inera liz ing  Process p ro 
duces a w a ter w hich can  be used in  
m any  ap p lications  w here d istilled  w ater 
would o therw ise  be requ ired . Y e t th e  
cost is only  a frac tion  o f th e  cost of 
d is tilla tion . S end  for a  free  bu lle tin .
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T H E  GARLOCK PA C K IN G  COM PANY, PALMYRA, N E W  YO RK 
In  Canada: The Garlock Packing Company of Canada, L td., Montreal, Que.

G A R LO C K  924 PLASTALLIC— f o r  a c i d s  a n d  s t r o n g  

ch e m ic a l so lu t ion s.
G A R LO C K  926 PLASTALLIC— for w ater, ste am  o r  a ir  

u p  to 530° F .

G A R LO C K  927  PLASTALLIC— fo r ga so lin e , o ils, ether, 
etc., u p  to 550° F .

G A R LO C K  928 PLASTALLIC— for steam  a n d  h o t  o ils  
o v e r  530° F .

G A R LO C K  929 PLASTALLIC — fo r  w ater, ste am  an d  
ge n e ra l se rv ice s  u p  to  530° F .

G A R LO C K  930  PLASTALLIC— fo r ga so line , oils, gases, 

etc., a t  h ig h  o r  lo w  tem pe ra tu re s.
G A R LO C K  931 PLASTALL IC— fo r steam , w ate r o r  a ir  

a t  h ig h  o r  lo w  tem pe ra tu re s.

G a r l o c k  Plastallic packing is easy to 
apply. You just tamp the loose form into 
tlie stuffing box and draw up on thegland. 
Coil, spiral and ring forms are applied in 

the usual way. And when additional packing is needed, 
you merely back off the gland and add more Plastallic. 
In service it combines into one homogenous mass. A 
special feature of G a r l o c k  Plastallic coil packing is 
that it is out-of-square to fit either of two different 
packing spaces. Save time with Plastallic!



H O U D R Y  P R O C E S S  C O R P O R A T I O N

115 Broadw ay, New York 6, N. Y.
HO UDRY

CATALYTIC

*¡¡OCESSES
w t i

n !.. .A .**«

There’s som eth ing  yo u  ought to k n o w  

about Houdry. W e  have  the men, the “ k n o w -h o w ” and  

facilities to a n a ly ze  you r in d iv id u a l problem s and  to find the right 

a n sw e r for you. O perating  studies, p rocess engineering, pilot plant 

eva lua tion s, e a rn in gs . . . right d o w n  to the payoff in $/barrel of charge. 

Backed b y  the broadest experience in the field of catalytic cracking, 

all this is readily available to you.

Y o u ’re invited to com e see our laboratories w here  over 4 0 0  people 

are ready  to serve  you; to v is it our catalyst m anu factu ring plants, in 

clud ing the first catalytic crack ing catalyst p lants— both natural and  

synthetic— in the w orld.

Y o u ’ll find sou nd  eng ineering  adv ice  aw a it in g  yo u  at H oud ry  . . . 

accurate laboratory  a n a ly se s  of yo u r charge  stocks, technical service 

on plant operation, p lu s a w ealth  of in form ation on catalytic opera

tions . . . because  H oud ry  service beg in s  w hen  y o u ’re ready  . . . and  

never ends.

Incidentally, sm a ll scale  TCC units are n o w  being built for tw o 

licensees— and are re a d y— for all ow ne rs of sm all refineries.
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N U  R  A  V $ *

Recent innovations in operating conditions in refiner- 
ies, petro-chemical plants, and plastic manufacture 
have led to countless new products with accompanying 
severe problems o f corrosion and product contamina
tion. Bridgeport’s modern copper-base alloys are the 
answer to many o f these problems. However, in cases 
where a single metal or alloy is unable to cope with the 
situation, Duplex Tubing, two tubes o f entirely differ
ent materials drawn together, simplify many a complex 
corrosion condition.

In oil refineries arsenical Admiralty continues to be 
most popular. Where sulfur corrosion is especially 
troublesome, arsenical Muntz*, with its high zinc 
content, is standing up nicely against both the oil and 
the circulating water. For exceptionally severe corro
sion from the circulating water side, either salt or 
polluted fresh water, Cuzinal (aluminum brass) 
Duronze IV** (aluminum bronze) and Cupro Nickel 
are available. In salt refineries Duronze IV pipes are 
successfully used for conveying hot brine solutions.

The ever-widening use of industrial refrigeration

has focused attention on the possibilities for extend
ing the life o f refrigeration tubing. Here Duplex 
Tubing has been outstandingly successful in am
monia refrigeration systems and in condensers and 
heat exchangers handling ammonia compounds. In 
such applications Duplex Tubing with steel to the 
ammonia side and copper or a copper-base alloy to 
the water side is most popular.

Duplex Tubing involving such components as 
copper-base alloys in combination with aluminum, 
low carbon steel, monel, nickel or stainless are find
ing greater use in the chemical, food and pharmaceu
tical fields. Duplex Tubing is also preventing product 
contamination and is showing promising results when 
used in processes involving elevated temperatures.

Write for new Duplex Tubing Technical Bulletin 
N o . 746 .

'K'C- U. S. Pat. No. 2118688 •*£/. S. Pat. No. 2093380

B R I D G E P O R T  B R A S S  C O M P A N Y

BRIDGEPO RT 2, C O N N . • Established 18 6 5

B R I D G E P O R T
CHEM ICAL E N G IN E E R IN G  • SE P TE M B E R  1946



R-P& C  offers you a single respon
sible source for bronze, iron and steel 
gale, globe, angle and check calves— 
cocks and Lubrolite gate cables— bar 
stock calces— cast steelfittings—d'Eslc 
Automatic Regulating calces.

RADE
WARK

ftEMlHG-PRMUCADY

R E A D IN G -P R A T T  & CADY  D IV I S IO N  
A M E R IC A N  C H A IN  &  CABLE

Reading, Pa. • Atlanta ■ (hicuga • Din»ar • Haasten ■ la s  Angelas • New York • Philadelphia • Pittsburgh • San Francisco • Bridgeport, Conn.

 Ü  : !_________

"and of a character that will serve 
"to establish for this company 
"a high reputation."

T he policy expressed by this early  P ra t t  & C ady Board 
of D irectors R esolution has not been shaken even by the 
g re a t  W o rld  W ar. M o re  th a n  e v e r  b e fo re  th e  v a lv e s  
offered by R ead in g -P ra tt & C ady today  m eet the dem and 
for longer and  b e tte r  service.

"RESOLVED;

"That the superintendent 
"shall be held responsible 
"for the production of goods 
"as near perfect in design, 
"material and workmanship 
"as shall make them merchantable

MANUFACTURERS O F
READING CAST STEEl VALVES AND  FITTINGS • PRATT & CADY BRASS AND  IRO N  VALVES 

D'ESTE AUTOMATIC REGULATING VALVES

FRO M  TODAY’S V A L V E S
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f o r  e v e r y  l i q u i d  p r o c e s s i n g  j o b

We m ake m any  s ta n d a rd  types of p o rtab le  and vertical m ixers 
and fixed side  en te rin g  ty p e  a g ita to rs , b u t we a rc  p rep a red  to 
design  special types fo r  specific requ irem en ts.

A Quarter Century of constant development and re
search in the design and application of Agitation in 
practically every processing industry has contributed 
many features which make Alsop “Hy-Speed” Mixers 
and Agitators outstanding.

Our complete line of Mixers and Agitators include the 
portable type for mounting on open tanks and the 
vertical type for permanent mounting through the top 
of tanks in a wide variety of propellers and capacities 
for maximum efficiency.

Fixed side-entering agitators are available in sizes up 
to 50 h.p. for specific conditions and requirements. 
We invite you to use our engineering facilities and 
service in the solution of your mixing and agitating 
problems. We shall be pleased to let you have our 
report and recommendation promptly, there’s no 
obligation.

engineering corporation

F ilters-F ilter D iscs 4 Sheets-M ixers-Agitators
109 W H IT E  R O A D  M ILLD A LE, C O N N E C TIC U T
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Our Newly Enlarged Factory and Foundry

331

TH E  N E W  "Sealed-D isc"  FILTER
A lso p ’s new  “Sealed  - D isc”  

F ille r  provides m axim um  p o s

sible flow rate  w ith  positive 

c la rity  and  w ith  a m inim um  

o f  superv ision  and operating  

lab o r. A v ailab le  in  a w ide 

varie ty  o f sizes and capacities 

to m eet varied  filtra tion  re 

qu irem en ts. M ade o f S tainless 

S teel, M onel M etal, Bronze, 

etc.



@  0  &

M am  Office and Plant: 1 4 47  Sou lh  6 6 lh  Street, M ilw a u k e e  14, Wis.

1325  Vande rb ilt  C oncou rse  Bldg., N e w  Y o rk  17 20 8  South La Sa lle  Street, R o om  20 70 , C h ic a go  4

55 3  Rooseve lt Bldg., Los A n g e le s  14 20 3  H an n a  Bu ild ing, C leve land  15

C O N T A I N E R S  F O R  G A S E S ,  L I Q U I D S  A N D  S O L I D S

P r e s s e d  S t e e l  T a n k  C o m p a n y
Manufacturers of Hackney Products

. . th a t ’s w h a t  this

construction m e a n s  to You !

Longitudinal and chime seam s have been  
elim inated in these Hackney 2-Piece Acid 
Drums. There is on ly  one circumferential 
butt weld. T his is located between tw o I-bar 
rolling  hoops which also serve as protec
tion for the weld. H eavy forged spuds, at
tached by a tw o-pass weld, minimize bung 
failures. Its performance is  proved by years 
o f experience.

The strength and durability o f  this sturdy

drum is further increased by reinforced  
chime protectors. Easy cleaning is assured 
by the sm o o th , crack -an d -crev ice-free  
interior. After com plete fabrication, the 
Hackney Acid Drum is heat-treated by a 
special process, g iv ing it increased resist
ance to corrosion. The result is  a sturdy, 
long-life container, constructed to assure 
extra trips and low er costs. Be sure to write 
for full details today.
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THE

SHAVE-OFF
ITS PLACE IN  EFF IC IENT

\ ) m f

D U ST -L A D E N  G A S  INLET

B Y -P A S S  DUST C H A N N E L

C LEA N  G A S  OUTLET

DUST S H A V E -O F F

B Y -P A S S  RE-EN TRY  
O P E N IN G

DUST OUTLET

Six exclusive  

Buell features

THE "S H A V E -O F F "

LARG E DIAMETERS

EXTRA-STURDY
C O N ST RU C T IO N

CORRECT H OPPER D E S IG N

SPLIT-DUCT
M A N IF O L D IN G

INNER W ELD S  
G R O U N D  S M O O T H

Under the principles of dust collection established by van 
Tongcren, the patented "shave-off,” found only in Buell 
Dust Recovery Systems, increases dust recovery by util
izing the double eddy current (present in all cyclone-type 
collectors) to establish a highly efficient collection force. 
(See pp. 5-9 in Buell’s book: "The van Tongeren System  
of Industrial Dust Recovery.”)

The "shave-off”  thus enables Buell to  aeliievc high re
covery efficiency without resort to small-diamctcr cyclones 
—and Buell’s large diameters permit construction of ex
tra-thick steel, efficient operation with low centrifugal 
force fields, and consequent reduction o f abrasive wear. 
These are major reasons why Buell D ust Recovery Sys
tems in use three, four, five or more years have established 
outstanding records for trouble-free service and low main
tenance cost.

Buell's book—"The van Tongeren System of Industrial 
Dust Recovery"—illustrates and explains the patented van 
Tongeren principle and its many applications to industry. 
We will be pleased to send you a copy without charge.

BUELL ENGINEERING COMPANY,
18 C e d a r  Street, N e w  Y o r k  5, N . Y . 

Sa le s Representatives in Principal Cities

CHEMICAL ENGINEERING • SE P T E M B E R  1946 •
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DUST RECOVERY 
SYSTEM S



L E B A N O N  C I R C L E  (g) 2 0 5 A 1
A  N icke l-C h rom ium -M o lyb d en um  A l lo y  Sleel

Minimum Physical Properties — Normalized and  Draw n

Tensile Strength . . . 100 ,000  lbs. Elongation in 2 "  „ . 1 7 %

Yield P o in t ................  6 5 ,0 0 0  Reduction o f A re a  . 3 0 %

Brinell Hardness A v e ra ge  . . * 210

PfiESSUfig
p c *

s q . in c h

3 ,0 0 0

6 ,0 0 0

0 ,0 0 0

W h e r e  P r e s s u r e s  a r e

C A S T IN G S  OF ( £ )  205A1  

ARE A  S O U N D  CH O ICE

A T  some of the world’s deepest oil wells—with 
.¿ X  depths to 13,778 feet—Lebanon Circle (Í) 
205A1 castings are proving their ability to meet 
the exceptional pressures which are encountered. 
Circle (L) 205A1 is widely noted for reliability 
under high pressure and meets the specifications 
of the American Petroleum Institute for oil well 
control valves and oil fittings up to  15,000 pounds 
test pressure per square inch. I t  has also found 
wide application in  chemical and other industries 
when pressures are critically high.

The soundness and integrity of Circle (£) 205A1 
high-strength alloy steel castings and their out
standing physical properties are derived not alone 
from their chemical analysis but very largely from 
the extra heat treatment which they received in 
Lebanon’s scientifically controlled furnaces.

Circle (E) 205A1 is an alloy which permits an 
extensive range of design possibilities.

L ebanon’s m odern fa c ilitie s  and advanced  
foundry m ethods are ready to  serve your  
particular casting requirements. Let us work with 
you to  satisfy your needs.

Write for complete data sheet 

LEBA N O N  STEEL FO U N D RY • LEB A N O N , PA.
" In  The Lebanon Valley”

O R IG IN A L  A M E RIC A N  L IC E N S E E  G E O R G E  F IS C H E R  ¡S W I S S  CH A M O TTE) M ETHOD
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N O T E  C O N J U G A T E D  

D O U B L E  B O N D S

C A R B O X Y L  G R O U P .  

R E A C T IV E
5 - P O S I T I O N  M A Y  B 

R E A D I L Y  S U B S T IT U T E

H E T E R O C Y C L I C  R I N G  

C O N T A I N I N G  O X Y G E N

Acid ity, c s  Furoic Acid
A sh .............................

M o is tu re .....................

M e lt in g  P o in t .............

C o lo r ...........................

......................... 9 9 %

.........................0 . 5 %

.........................0 . 5 %

 1 28 -1  2 9 ° C .

W h ite  to ligh t cream

The Quaker Oafs (pm pa
1940 BO AR D  OF TRADE BIDG.

141 W. JACKSO N BLVD., CH ICAGO 4, ILLINOIS

F U R F U R A L  . FU R FU R Y L  A L C O H O L  . F U R O IC  A C ID  . T E T R A H Y D R O F U R F U R Y L  A L C O H O L  I
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"A feller named Fluor says we need a F IN 'F A N * cooler 
. . .  whatever that is.”

*There's no "moonshine” in  the performance record of the F l u o r  
F in  • F a n  Cooling U nit. Engineering data is yours fo r the asking.

T H E  FL U O R  C O R P O R A T I O N ,  L T D . ,  2 5 0 0  S o u t h  A t l a n t i c  B o u l e v a r d ,  L o s  A n g e l e s  2 2 ,  C a l i f .

N E W  Y O R K  . P ITT SBU RG H  . K A N S A S  C IT Y  . H O U ST O N  . TU LSA  . B O ST O N

E N G I N E E R S  • M A N U F A C T U R E R S  • C O N S T R U C T O R S
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OF LICKING YOUR ACID PIPE PROBLEMS
T he p rob lem  of con tro lling  co rro sion  in  the convey ing  of acids and  o th e r co rro sive  
so lu tions is tough  enough to begin w ith . B ut it is fu r th e r  com plica ted  by  such fac to rs  
as elevated  o r  fluc tuating  tem pera tu res , p ressu re , vacuum  and  v ib ra tio n  o r  o th e r m e
chan ica l s tress o f equipm ent.

T h a is  w hy N atio n a l L ead — as a resu lt o f its y ea rs  o f experience  in every  field 
h an d lin g  co rrosive  so lu tions and  g a s s e s - m a k e s  av a ilab le  to you the  w ide va rie ty  
of p ipe  described  below . A nd w hy we offer you th e  first-hand  “ know  how ”  gained  
by o u r  technical staff from  thousands of in s ta lla tio n s, to  help  you select th e  rig h t 
pipe fo r every  acid-conveying  jo b .

M aking acid toe the line . . . Chemical Lead Pipe  
and F ittings employed in connection with a battery f| 
of digestors in a large industrial plant.

Lea d  P ipe. W idely used throughout in
dustry is our standard  Chemical Lead 
P ipe. M ade of highly pure lead, it has 
a long record of successful applica
tions. Like all of our lead pipe and 
pipe lining, it is fabricated by an ex
trusion process which assures uniform 
wall thickness, free flow and freedom 
from porous or defective spots.

O ther highly useful types are made 
by alloying sm all amounts of other 
metals with the chemical lead.

For example, there is Tellurium  
Lead Pipe. This has added corrosion 
resistance at high tem peratures and

the ability to toughen and increase its ten
sile strength under m echanical stress. Still a 
third property —- due in part to its capacity 
to work-harden —  is a h igher endurance 
limit and therefore greatly improved resis
tance to failure under vibratory stress.

Again, there is A ntim onial Lead Pipe, 
made with a base of either chemical o r T el
lurium lead. W hen the antim ony content 
is 6 % , this insures a m echanical strength 
about twice that of chemical lead. And 
the g reater hardness also m eans improved 
abrasion resistance —  a real advantage 
where erosion is a problem. Recomm end
ed only for tem peratures below 240° F.

7 he strength o f steel or iron, plus the corrosion resistance 
ttf lead . . . tw in  advantages o f this “U nited” Lead-lined 
7 inc. J\ote the uniform ity o f the lead lining.

Cold Expanded Lead-Lined Pipe. W here the 
strength of iron or steel is needed 
—  for example, to w ithstand pres
sure or other m echanical stress—our 
“U nited” Lead-lined Cast Iron or 
Steel P ipe has proved highly ser
viceable. It has the outer strength 

 ̂ needed plus the inner resistance 
of its lead lining to corrosion.

»  The lining is fabricated in con- 
H tinuous lengths of uniform, seam-
1 1  less pipe, then cold expanded

inside the iron or steel tube. This assures 
a tight fit and a lining smooth, uniform 
and free of defects.

Cold Expanded Lead-lined P ipe, as 
well as the “ United Tubond” described 
below is m ade in flanged sections, with 
the lead lining carried  over the face 
of the flange to give a positive lead- 
to-lead joint. M oreover all iron and 
steel pipe used meets the standards 
of the A m erican Society of Testing 
M aterials.

“ UnitedTubond" Lead-Lined P ipe.To do a
job  where equipm ent m ust stand 
extreme vibration, pressure, vac
uum or tem perature change —  
N ational Lead has developed 
“United Tubond” Lead-lined 
Pipe. The lead lining is bonded

to the iron or steel tube by a special 
process, so perm anent that there can 
be no separation or creep of the 
liningf

As shown in the illustration , the 
steel o r iron can be violently twisted, 
bu t there w ill he no let-go of the lead-

Oncc bonded . . . it stays bonded! A  section o f “Tubond” Lead- 
lined S tee l Pipe, tw isted to prove the  inseparability o f the metals. 
Steel and lead arc married to stay.

N A T IO N A L  L E A D  C O M P A N Y
111 Broadway, New York 6, N. Y.

A complete line of standard lead and lead-lined fittings is If Add Handling ¡S yOUT prOblGlll.. 
available for use with the various types of pipe. In addition,
National Lead manufactures lead-covered pipe to individual 
specifications.

No matter whether you want a single valve . . .  sheet lead for 
lining a tank . . .  or a complete acid recovery p lan t. . .  National 
Lead can supply you. You are invited to consult our technical 
stalf on any equipment problem. ^  Offices and Plants

/for Lead
in Principal C ities and Canada
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J , Incandescent 
,  Lampa

Jdigb Vacuum offers lo industry a vast nav area, virtually un

explored. N o  one fciioios its extent or its resources. N o  one can say  

tvl.ml opportunities are there for your industry. N o  one can tell you, 

hut National Jlesearch Corporation can help you find out as it has 

helped many others. Jt am furnish the technology and equipment 

as it did for the Dehydration of Cra. eje Juice.
For generations men have tried to concentrate the fresh juice 

o f  tree-ripened oranges so that it could be sent all over the 
world. I f  orange juice could thus be freed from the lim ita
tions inherent in the shipm ent o f  fresh fruit, the benefits, to  
American families, to restaurants and hospitals, to  the growers 
and to  the m illions all over the w orld w ho have never tasted 
it, w ould be enormous.

But all m ethods o f  canning, concentration, dehydration and 
refrigeration led to discouraging results.

Before the war, we at N ational Research C orporation believed 
that orange juice could be dried successfully at low pressures, 
but we had m ore im portant work — m agnesium production, 
penicillin desiccation, lens coating. A t the request o f  the Army 
we turned, in 1944, to the vacuum dehydration o f  orange juice 
on a large scale.

T he results were gratifying, and in March, 1945, we pu t in 
operation a p ilo t p lant in Plymouth, Florida, taking its raw 
material from the nearby juicing p lant o f  the Plym outh Citrus 
G row ers’Association. Here the fresh juice was dried to a powder 
having a m oisture content o f  less than 1 per cent.

By the sum m er o f  1945, the 
success o f  this operation led to 
the organization o f Vacuum 
Foods C orporation w ith exclu

"Valve

sive license to operate processes developed for the citrus field. 
U nder the engineering supervision o f  N ational Research Cor
poration, a p lant with a capacity o f  20,000 gallons o f juice per 
d a y  was designed and built at Plym outh, Florida.

D uring processing, fresh strained juice undergoes a series o f 
operations under H igh Vacuum, one o f  which produces at low 
tem perature a concentrate with no loss o f  flavor or vitam in 
content. A portion  o f  this is canned and, reconstituted by the 
addition o f  water, is now being served as fresh juice in leading 
hotels in N ew  Y ork and Chicago and by principal air lines.

The remaining concentrate is reduced to pow der in drying 
chambers under a pressure between one hundred thousandth 
and one m illionth that o f  norm al atm osphere.

N either juice nor concentrate is subjected to  high tem perature 
during processing, but in this h igh vacuum, m oisture passes off 
readily with the barest m inim um  o f  Vitamin C o r flavor loss. 
T he pow der is then packed in sealed cans, a fo u r-pound  ship
m ent o f  which equals in juice a 90-pound  crate o f  oranges.

Today, by the magic o f  high vacuum, the o ld am bition is real
ized and pure, fresh, tree-ripe  orange juice, in  concentrate and 
powder form  is giving the benefit and pleasure o f  citrus fruit 
to the world.

We «if National Research Corporation would like to put high 

vacuum to work for you. We are fully prepared to help you with 

both laboratory-scale and full-size plant, equipment involving its 

industrial applications. V ACUU M  ENGINEERING

D IV IS IO N , N ational Re
search Corporation, Boston 
15, M assachusetts.

g . u}e  □ _

IVe atginrtr Plant installations and manufacture H igh  
Vacuum Gauges, Valves, Seals, Dijfusion Pumps, Stills,
~umaces, Coating Equipment and Dehydration Equipment.

H I G H  V A C U U M  F O R  I N D U S T R Y

NATIONAL RESEARCH CORPORATION
IEN(M IEIEIM <S

M Vn§n©N

O R A N G E  JU IC E  and H IG H  V A C U U M
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W A R R E N  P U M P S

You get more for your 
pumping dollars when 
you specify W A R R E N

You get the  benefit of nearly half a 
century of highly specialized experience in 
building a great variety  of pumps . . .  for 
Power, Paper, Chemical, Textiles, Mining, 
Oil, etc., etc.

You get pum ps th a t are smooth- 
running and free of vibration . . . because 
they  are hydraulically and mechanically 
balanced.

You get pum ps th a t are given a run
ning test and all guarantees verified before 
shipment.

You get pumps whose reputation for 
M a in tain ed  E fficiency  is a m atte r of 
on-the-job record in thousands of installa
tions.

You get pumps backed by one of the 
largest makers devoted exclusively to  
pump building.

You get personal atten tion  and in ter
est from a nation-wide network of trained  
service representatives.

W hy not p u t your next pumping 
problem up to  us . . . and to  expedite 
m atters, please give us as complete da ta  
as possible.

Warren Steam  Pump Company, Inc.
W A R R E N , M A S S .

Atlonla  Boston Ch icago  C incinnati C leve land  Detroit Houston 
Hartford Los A n ge le s  M in neap o lis  N e w  O r le a n s  N e w  York 
Philadelphia Pittsburgh Richmond San Francisco Seattle St. Louis

Two o f  th e  several W arren 
Pum ps on d u ty  a t  S c h r a f f t ’s  

— m anufacturers o f 
nationa lly  famous

S cHrafft's
CHOCOLATES

L e f t :  C irculating  Salt W ater 
for Condensers. R ig h t :  C ir

cu lating  Chilled W ater for 
Air C onditioning System .

for those who need
better PUMPS
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CHEMICO PLANTS are PROFITABLE INVESTMENTS
S E P T E M B E R  1946 • CHEMICAL ENGINEERING

EM P IRE  STATE BLDG., 350 FIFTH AVE., N E W  Y O R K  1, N. Y.
European Technical Repr.: Cyanamid Products, Ltd., Berkhamsted, Herts., England • Cables: Chemiconst, New York

CHEMICAL CONSTRUCTION CORP*

If you require large or moderate quantities 
of sulphuric or other acids . . .

If your methods of acid production, recov
ery or concentration are unsatisfactory . . .

If you wish to obtain the benefits of the lat
est developments in acid plant processes . . .

. . .  consult CHEMICO
T h e  C H EM IC O  organization has specialized in acid ptant design and con
struction for more than thirty years. During this time over 600 w orld -w ide  
installations have provided C H E M IC O  with a wealth of performance data for 

a w ide range of requirements and operating conditions. M an y  of the advances 

in processes for the production, recovery and concentration of heavy acids have  

been developed by C H EM IC O  technologists. The services of this organization  

include not only the design  and construction of acid plants but also the origi
nation of processes when necessary, and overall guarantee of plant equipment 

and production.

You have all these assurances of authoritative recommendations and success
ful results when you consult C H E M IC O  for your acid requirements. Your request 
for consultation involves no obligation on your part.



— —

It was ten years ago that we first intro
duced our improved platinum labora
tory ware. At that time, our research lab
oratories had completed development of 
a new metallurgical process whereby the 
cause of most of the cracking that occurs 
in crucibles, during use, can be elimi
nated and by this means we have been 
able greatly to prolong the useful life 
of Baker Crucibles.

Since that time, we have had no com
plaints of rupture or cracking from this 
cause.

Send for the new edition of Data Con
cerning Platinum. It contains up to date 
information about platinum laboratory 
ware together with revised tables that 
will he very useful to you.

- : ¡¡¡¡g g
-

BAKER & CO., INC.
113 Astor St., Newark 5, N. JÏ

NEW YORK 7 CHICAGO
SAN FRANCISCO 2
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Today's Industrial Chemist
wears hi gh- h e e l  bo o t s  and a 1 0- gal l on hat I

H E ’S A S T E X A N  as a cowboy, the indus

trial chem ist o f 1946! Y ou’ll find him  

th roughou t the  Texas Coast Country, study

ing new uses and designing new plants for 

those abundan t chemical resources which 

m ake the  Texas Coast C ountry the  site of 

one o f the country’s m ost rapidly expanding 

industrial developments.

T h e  Texas Coast C ountry offers the chem 

ical industry everything it needs fo r an  ef

ficient, profitable operation: m agnificent raw

resources; unexcelled rail, water and  air trans

portation facilities; native A m erican working 

m en and  women; a mild climate; an  expand
ing industrial m arket; and natural gas —— basic 
raw m aterial fo r m any chemical industries 

and an unsurpassed industrial fuel.
F ind out w hat the  Texas Coast C ountry 

can offer your com pany. Ask fo r a specially 
prepared, confidential survey individualized 
to your needs. N o  obligation, of course. A d

dress Research D ept., H ouston  Pipe Line 
Com pany, H ouston  Texas.

H O U S T O N  PIPE LINE CO.
S u b s id ia ry  of H ouston  O il C o m p an y  of Texas \  \ _ 1 _ / _ g e o . a . k i l l . r . p n m d m a

W holesalers o£W h o l e s a l e r s  o t  Jk

Natural l ^ J A S
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V-Belt 
In Sheave C le a r ly ,  i t ' s  t h e  s id e s  

o r  a  V -B e lt  t h a t  d o  a l l 
t h e  g r ip p i n g  o n  t h e  p u l 
l e y  a n d  g e t  a l l  t h e  w e a r  
a g a i n s t  t h e  s h e a v c -  
g r o o v e w a l l .  T h a t ’s  w h y  
l o n g e r  l i f e  f o r  t h e  s id e s  
m e a n s  l o n g e r  l i f e  fo r  
t h e  b e l t !

CONCAVE SID£

GATES m f ,  
PATENT WJ

the mahk o r R E S E A R C H

N o  B u lg i n g  a g a i n s t  t h e  s id e s  o f  t h e  s h e a v e  g ro o v e  
m e a n s  t h a t  s id e w a l l  w e a r  is  e v e n ly  d i s t r i b u t e d  o v e r  t h e  
fu l l  w id th  o f  t h e  s id e w a l l— a n d  t h a t  m e a n s  m u c h  l o n g e r  
l i f e  f o r  t h e  b e l t !

V U L Q
rope O R I V E S

t t a s s s  I N  A L L  I N D U S T R I A L  C E N T E R S  ;if the U. S. and 
Foreign Countries

CHEMICAL ENGINEERING • SE P TE M B E R  1946  •

T h e re  is  a  p e r fe c t ly  n a tu r a l  re a s o n  w h y  th e  w e a r in g  
o u t  s t a r t s  w i th  th e  s id e w a ll— a n d  h e re  i t  is—

It is the sidew all o f a V-Belt that has to grip  the pulley 
and drive it. It’s the sidewall that transm its to the pulley 
all the power the pulley ever receives. N o other part o f the 
belt gets anything like the actual wear the sidewall gets. 
Is it any wonder the sidewall o f the ordinary  V-Belt is the 
part that wears^ out first? Clearly, then, prolonging the life 
of the sidewall is the one th ing  needed  to prolong the life of 
the belt! s

The simple diagrams on the right show clearly why the 
ordinary, straight-sided  V-Belt gets excessive wear along the 
middle o f the sides. T hey show also why the Patented Con
cave Side greatly  reduces sidewall wear in Gates Vulco Ropes. 
That is the simple reason why your Gates Vulco Ropes arc 
giving you so much longer service than any straight sided 
V-Belts can possibly give.

TH E  G A T E S  RUBBER C O M P A N Y

DENVER, U. S. A.

W o rld 's  Largest  M akers  of V-Bclts

N o w  t h a t  G a te s  S p e c ia liz ed  R e s e a rc h  h a s  r e 
su lte d  in  V -B e lts  h a v in g  m u c h  s t r o n g e r  te n s io n  
m e m b e rs— te n s io n  m e m b e rs  o f  R a y o n  C o rd s  a n d  
F le x ib le  S te e l C ab les, a m o n g  o th e r s — th e  s id e w a ll 
o f th e  b e lt  is  o f te n  c a lled  u p o n  to  t r a n s m i t  to  
th e  p u lley  m u c h  h e a v ie r  lo ad s . N a tu r a l ly ,  w ith  
h e a v ie r  lo a d in g  on th e  s id e w a ll, th e  l ife -p ro lo n g 
in g  C o n cav e  S id e  is  m o re  im p o r ta n t  to d a y  th a n  
e v e r  b e fo re !

H o w  S t r a i g h t  S id e d  V -B e lt  
B u lg e s  W h e n  B e n d i n g  A r o u n d  

I t s  P u l l e y
S t r a i g h t  S id e d  

V -B e lt

Y o u  c a n  a c tu a l l y  fe e l t h e  b u lg i n g  o f  a  s t r a i g h t - a i d e d  
V -B e lt  b y  h o ld in g  th e  s id e s  b e tw e e n  y o u r  f i n g e r  a n d  
th u m b  a n d  th e n  b e n d in g  th e  b e l t .  N a t u r a l l y ,  t i l l s  b u lg in g  
p ro d u c e s  e x c e s s iv e  w e a r  a l o n g  t h e  m id d le  o f  t h e  s id e w a l l  
a s  i n d i c a t e d  b y  a r r o w s .

G a te a  V -B e lt  w i th  
P a t e n t e d  C o n c a v e  

S id e w a l l

w

S h o w in g  H o w  C o n c a v e  S id e  o f  
G a te s  V -B e lt  S t r a i g h t e n s  to  
M a k e  P e r f e c t  P i t  i n  S h e a v e  
G ro o v e  W h e n  B e l t  I s  B e n d i n g  

O v e r  P u l l e y

íé k .  i i
S l O t V f A l - L

of a V -B e lt  that

Gets All the WEAR -

—TÁtítí
CONCAVE SIDE

h IMPORTANTr

Every man who works around V-Belt driven machines 
knows from experience that it is nearly always the sidewall 
of a V-Belt that wears ou t first.

"Even MORE  Important N O W
with Rayon  C o rd  and O ther St ro n ger  Tension M em bers



A S K  D A IR Y M EN

R E F R IG E R A T IO N  

\ EQ U IPM EN T ^

A\\VW\\\>Ä§

A  W o rth in g to n  V S A  T yp e  R e frige ra tion  C o m p re s so r  —  V ertica l, S in g le -A c tin g , 

Tw o -C y linde r, Enclosed

“Ask" is right -— because there 
isn’t much you can tell these han
dlers of h ighly  perish able foods about 
the necessity for top-quality refrigera
tion. They know w hat equipment 
failure can mean, and they demand 
refrigeration systems that are posi
tive in action, instantly responsive to  
control, unfailingly dependable.

T h at’s w h y , in so many up-to-date 
dairy plants, you 'll find W orthing
ton Refrigeration Compressors. For 
example, the VSA Type show n. Made 
in five sizes, 6"  x 6" to 10" x 10", its 
better all-around performance is the  
result o f many advanced features. 
Such as:

Main and outboard bearings of the 
self-aligning, double-row type; force- 
feed lubrication for cylinders, bear
ings and pins, w ith  renewable-ele- 
ment oil filter; safety head w ith

ground jo in t to  reduce slop-over 
hazard ; un it-type m anifold  w ith  
s top , by-pass and pum p-out valves 
and im proved, qu ick-opening relief 
valve. A nd, on suction  and discharge, 
th e  exclusive W o rth in g to n  Feather* 
V alve —  lig h tes t, qu ie test, m ost 
efficient o f all com pressor valves.

c ie n t and ec o n o m ic a l se rv ic e -life .
B u lle t in  C -1100B 18A  d escrib es  

W orthington VSA Type Refrigera
tion Compressors. W e’ll gladly send 
it , and any other helpful informa
tion concerning your particular re
quirements . . . Or, your nearby 
W orthington Distributor or D is
trict Office can g ive you the same 
facts, along w ith  further proof that 
there's more worth in  Worthington. 
Call on them any time. Worthington 
Pum p a n d  M achinery Corporation, 
Harrison, N . J .  Specialists in air condi
tioning and refrigeration machinery for 
more than  /  o years.

*Reg. U.S. Pal. Off.

FO R YO U R  R E F R IG E R A T IO N  N EE D S

In  the  com plete W o rth in g to n  line, 
there is a com pressor for every re
frigeration  job, large o r sm all, in 
every industry . A nd as m akers —  
no t m erely assemblers —  o f m ost o f 
th e  “ inner v ita ls ”  o f its  refrigeration  
system s, W orth in g to n  can fu rn ish  
you w ith  a com pletely  mm rn
in tegra ted  sy s te m , in  W w
w h ic h  a ll e le m e n ts  _____
w o rk  toge ther sm ooth - ■-
ly  fo r  a lo n g ,  e f f i-  ^

Horizontal compressors 
for all types of 

refrigerants

Angle gas engine 
compressors

Centrifugal
compressors

Compressors for 
Low Pressure 
Refrigerants

Shell and tube 
refrigerating 
equipment

344 SE P T E M B E R  1946  • CHEMICAL ENGINEERING



-

CONTROLLED DIRECT-FIRED HEATING 
For HIGH TEMPERATURE REACTIONS

For any chemical reaction that can take 
place in metal and which requires heating 
at temperatures higher than that of steam, 
Edge Moor engineers have developed a 
direct-fired system. It combines efficient oil 
heat utilization with the finer control features 
of the most expensive installations.

The system is composed of but two parts 
—a separate combustion chamber arranged 
to supply a uniform amount of heat, and a 
calandria vessel having an induced draft 
fan and by-pass system for mixing the furnace 
and exhaust gases. Through the use of simple 
control instruments a constant volume of 
gas at any predetermined temperature is

edge moor s t e a m  g e n e r a t i

•***• E d g e  M o o r  H ig h  T em p era tu re
C a la n d r ia  R e a c t io n  V e s s e l

drawn through the vessel to give a highly 
uniform heat transfer rate and economical 
use of the heat from the oil.

We solicit any production problems in
volving reactions, evaporation, heating, 
cooling, or any of their combinations. Edge 
Moor engineers are prepared to discuss the 
application of calandria vessel systems for 
their solution. For preliminary information 
write for descriptive literature.

E D G E  M O O R  IR O N  W O R K S ,  IN C . • M a in  O ffic e  a n d  W o rk s - 
Edge Moor, Del. Branch O f f ic e s  a n d  Agen ts: 95 River 
Street, Hoboken, New Jersey • 7  W ater Street 
Boston, M assachusetts • P. O. Box 9, Station E," 
Atlanta, G eorgia • 245 9  W oodw ard A venue, Detroit" 
M ichigan • O ne  N. LaSalle Street, C hicago, Illinois •" 
2295 University Avenue, Saint Paul, M innesota • 
623 Aztec Building, San Antonio 5, Texas.

n g  e q u i p m e n t
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In England: Birtec, Limited, Tyburn Road, Erdington, Birmingham.
In Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney.

L E C T R O D R Y E R S  D R Y  W IT H  A C T IV A T E D  A L U M IN A S

P I T T S B U R G H

L E C T R O D R Y E R
^  ^  _  let-B.IPit.Oa.
C O R P O R A T I O N

TO KEEP MATERIALS M O V IN G ..

A re you having trouble with materials that pick up 

moisture, then cake and pack in conveyers and chutes?  

Lectrodryers rem ove water from the air surrounding  

them, thereby stopping this source of contamination. 
Materials are kept free-flowing, so processes move 

along on schedule. Equipment does a full day's work.

Lectrodryers' expediting activities aren't • confined  
to air. M aterials b ein g  processed— gases and many 

organic liquids— are also dried. Dew points below  

—110° F. are possible. Exacting reactions are kept 
on the beam ” , because you're working with materials 

of known moisture content in controlled atmospheres.

If you re w ondering how DRYing with Lectrodryers 

w ill speed  your processes, get in touch with Pittsburgh 

Lectrodryer Corporation, 3 0 3  32n d  Street, Pitts
burgh 30 , Pennsylvania.

Autom atically contro lled  Lectrodryer 
for m aintaining constan t relative 
hum idity in chem ical storage rooms 
an d  processing plants.
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R E P U B L I C  VA L V E S R E P U B L I C

R E G U L A T IN G -P R E S S U R E  R E D U C IN G -SH U T O F F
C Y L IN D E R  O P E R A T E D
Republic cylinder operated valves are 
o f the gradual opening, high lift, double 
seated type. They are hydraulicly oper
ated to assure smooth performance at 
any speed regardless o f  size, static press- 
sure or pressure reduction. These valves 
are available in sizes from 3" to 24", 
with or without hand operating wheel. 
Due to compact design, a regulator may 
be mounted directly on the valve.

H A N D  O P E R A T E D
Republic hand operated valves, in sizes 
from 1" to 8", are built to 900 lb. and 
1500 lb. pressure standards. Sizes up to 
2" are also available for 600 lb. pressure. 
They are o f  the single seated type, have 
a one piece valve stem, and seat rings 
that are Stellite surfaced. On the larger 
sizes the gear reduction head is built 
with ball or roller bearings and pre 
cision ground gears for minimum fric
tion and back lash.

For your key jobs, where valves must not 
fa il-w h e re  they must continuously and 
accurately regulate the pressures and 
flows of steam and water on which other 
vital p rocesses depend-Republic valves 
give you the dependability you need.
Let a Republic Engineer consult with you 
on your specific pressure and flow regu
lating problems.

LEVER  O PE R A T ED
Republic double seated lever operated 
valves are available in sizes from 3" to 
16" for low pressure applications and in 
sizes up to 6" for 1500 lb. applications. 
They are ideal for air actuation with 
long stroke cylinders. The lever mech
anism is of sturdy construction capable 
o f taking full strain o f  power cylinder.

Single seated lever operated valves are 
available in sizes up to 2" and for pres
sure up to 1500 lb. standard. The sturdy 
lever mechanism is adjustable for lift.

BUTTERFLY V A L V E S
Republic butterfly valves can be sup
plied in cast iron or steel for pressures' 
up to 300 lbs. Vanes can be supplied 
o f  the angle seating or swing through 
types. The shaft can be mounted on 
ball or plain bearings as required. A  I 
valve operator may be mounted direct- 
lv on valves o f 6"

Repub lic  6 in. lever operated  va lve

KepuD iic i à  in. cy lin d e r ope rated  v a lv e Repub lic  2 in. lever operated  v a lv e R epub lic  6 in. h a n d  ope rated  va lve

2 2 4 0  Diversey Parkway, Chicago 4 7 , Illinois
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F I L T E R  P A P E R

M E R R IC K  SCALE M FG . CO.
171 SU M M ER  S T ., P A S S A IC , N . J .

A C ID  AND ALKALI PROOF  
LIN IN G S AND  MORTARS  

ACID*PRO OF  
CONSTRUCTION

THE CEILCOTE CO
Consulting and Research Engineers 

750 ROCKEFELLER BIDS.  
__________ CLEVELAND, OHIO

W h e r e  T o  B u y
Featuring additional Equipment, Materials, Supplies an d  

Services for the Process Industries

H A N K  B R A N D
For Industrial Processes, Hestinj and Air 
Conditioning Systems, Hot Water Heaters and 
Shower Baths. Write for Bulletins. 

O ffices in 47 Cities
2 7 2 7 »  C re e n v lew  Avo. . Ch ic ag o,  W.

A V A IL A B L E  IN  ■ R O L L S  ■ C IR C L E S  
207 East  42 St.. N ew  Y ork  17. N. Y. 

S H E E T S  - C U T  A N D  P U N C H E D  
T O  S P E C IF IC A T IO N  

W R IT E  FO R  S A M P L E S

JA C O B Y -T A R B O X  C O R P .

Specia list In Filtration E quipm ent

WEIGH MATERIALS 
WHILE CONVEYING

with the
M E R R IC K  W E IG H T O M E T E R

IN TER -LO CK IN G  BUBBLE-CAPS A N D  RISERS
CASI AND SHIll MlTaI CONSTRUCTION IN 
DESIGNS FOł VAHOOS APPLICATIONS. iMt 
TYPE SHOWN HAS NO 011*0*10 PIECES, 
just Caps and tisits to handle 
SIMPllfllO AND SPEEDY INSTALLATION-NO 
SPECIAL TOOLS NEEDED.

-ONLY“ KEHMMMI CAPS HAVE 
THESE AM) MO« ADVANTAGESMHJSSMSI

F. J . KE RR IGAN COMPANY
• INGL'D K>. VONQrtSTt». AIASS.

S torms L iquid  

P ost M ixer
FOR YOUR SM A LLER  BATCHES
Adap tab le  to many Industries

15 to 100 Gal. Capacity 
Sliding Shaft With Lifting 

Cable
Inexpensive —  Q uicl Deliv

eries

ST O R M S  - H A R VEY
E Q U IP M E N T  CO .. IN C .

123 B leecker S t . N .Y .1 2 , N .Y .

This
WHERE TO BUY
Section

Supplements other advertising in this 
issue with these additional announce
ments of products and services essen
tial to efficient and economical opera
tion in the process industries. Make 
a habit of checking this page, each 
issue.

' E Y E S  O F  T H E  B I N " E Y E S  O F  T H E  B IN "

B IN -L E V E L  IN D IC A T O R
SEE FOOD INDUSTRIES  CATALOG — CHEMICAL ENGINEERING CATALOG — * 
— MACRAE’S BLUE BOOK — CONSOLIDATED GRAIN & MILLING CATALOG, 
fo r m a t io n .

THOMAS REGISTER 
>. For  De tai led  In-

T H E  BI N- DI C AT OR  C O MP AN Y
1 4 6 1 5  E .  J E F F E R S O N  A V E .  D E T R O I T  15 .  M I C H I G A N

Q u i c k  A N S W E R S

t o  y o u r  b u s in e s s  p r o b l e m s . . .

L3 U NDREDS of miscellaneous business problems can be quickly and easily solved 
through the use of the Searchlight Section of this or other McGraw-Hill 

publications.
The Searchlight Section is classified advertising; you can use it at small cost, to 
announce all kinds of business wants of interest to other men in the fields served 
by these publications. It is the accepted meeting place of men with business needs 
and the men who can fill those needs.
When you want additional employees or a position, want to buy or sell used or 
surplus equipment, want products to manufacture, seek new capital, or have other 
business wants— advertise them in the Searchlight Section for quick, profitable 
results!

Classified Advertising Division

McGRAW-HILL PUBLISHING CO., Inc.
330 W e it  42nd S tre e t  N ew  Y o rk  C it y

Classified
Advertising

The
S E A R C H L IG H T  
S E C T IO N S  

of M cG ra w -H ill 
Publications
A m erican M achinist 
Aviation 
Business Week 
Bus T ransportation
Chem ical Engineering 
Coal Age
C onstruction M ethods 
E lectrical C ontracting 
E lectrical M erchandising 
E lectrical W orld 
Electronics
Engineering and M ining Journal
Engineering News-Record
E. L. M. J . M arkets
Factory  M anagem ent and  M aintenance
Food Industries
Power
P ro d u ct Engineering 
T ex tile  W orld 
W elding Eng.
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U nrestrained , D U ST  H O G  will ea t up your chances o f making 
you r p lan t an efficient w orking place. D u s t—out of contro l—m onop
olizes light, spoils w orkm anship, speeds wear on moving parts , and 
increases m ain tenance  costs. W h a t is often  regarded as m erely a 
nuisance, is usually  a  profit thief.

H ow  to  p u t D U S T  H O G  in its  place is the  subject o f Pangborn ’s 
free booklet, “ C ontro l o f In d u s tria l D u s t” . As a first step  tow ard 
ridding you r p la n t of expensive “ d u st pockets” , request th is booklet. 
W rite  P angborn  C orpora tion , 283 P angborn Boulevard, Hagerstown, 
M ary lan d — w o r ld ’s  la r g e s t  m a n u f a c t u r e r  o f  d u s t  c o n t r o l  a n d  
b la s t  c le a n in g  e q u ip m e n t .

tn
P A N G B O R N  C O R P O R A T IO N ,  H A G E R S T O W N ,  M A R Y L A N D
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DUST
DUST CONTROL STARTS 

IN THE LA B O R A T O R Y

T o determ ine th e  best m ethod of 
controlling d u st under any  given set of 
conditions, i t  is first necessary to  m ake 
an exhaustive s tu d y  of th e  m any  factors 
involved. A few o f them  are given below 
—and these will suggest w hy it is neces
sary  to  p u t a  d u st contro l problem  in to  
th e  hands of specialists who know  d u st 
and have th e  facilities for thorough 
analysis o f these factors.

T ype and  characteristics o f d u st 
Partic le  size and d istribu tion  
W eight of particles 
C oncentration  of dust 
Source o f production 
T em pera ture  conditions 
M oistu re  content 
Abrasiveness

I t  is only from  th e  s tu d y  of these 
factors th a t  in te lligen t recom m enda
tions can be given regarding system  d e 
sign, size o f collector, d u s t disposal, etc.

To th is end, P angborn  C orporation  
m aintains facilities in charge o f engi
neers who represent an  unsurpassed  ex
perience w ith control o f  industria l dust. 
B ulletin 909A gives inform ation th a t  
will be helpful to  you  in planning d u st 
control. Address Pangborn  C orporation , 
283 Pangborn  B oulevard, H agerstow n, 
M ary land .

RECLA IM S C O R K  DUST

In  m any  cases, th e  cost o f d u st con
trol is p a rtly  or com pletely paid  for by  
the salvage value o f th e  dust. In  the  
illustra tion  above, a  four-section con
tinuous c lo th  screen d u st collector, en 
gineered by  P angborn , reclaim s fine 
d u s t from  cork processing operations.
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PATTERSO N -KELLEY

H 'e a t E x c h a n g e r s

g u ijc m e n t

Enlarged copies of this layout avail* 
able on request to Areiv York office.

J W  T his cooling system, using Freon 
/  12 for chilling calcium chloride

•¿M m M  brine which in turn chills the con
tents of the kettles, is indicative 

■ S S I  o f the way Patterson-Kelley engi- 
■jmjy neers can help process plants make
PW effective use of lieat-transfer
W  equipment. With 3 Jacketed Ret-
f ties, a Cooler, a Condenser, and 2 

Heat Exchangers of our design and 
m anufacture, it comes close to 

being an all-Patterson-Kelley in 
stallation.

I n planning this installation two 
basic problems were encountered: 

(1) the design of jacketed kettles 
to be operated at sub-zero tempera

tures; and (2) the design of the i 
cooling system which would most A  

effectively and economically pro- AA 
vide the required low temperature. jHjfl

W rite us about your problems if AAA 
in any way they involve Kettles, A h £ |  

Heat Exchangers, Coolers, Con- J U K zr 
densers, Autoclaves or other heat- E Z r  

transfer equipment. ^A ^

T H E

109 W A R R E N  STREET, EA ST  ST R O U D SB U R G , PA.

BOSTON 16, 96-A Huntington Avenue . NEW YORK 17, 101 Park. Avenue • PHIIADCIPHIA 3, 1700 Wnlnut Street

R e p r e s e n t a t i v e s  in A ll  Principal  Cities

3 5 0  * S E P T E M B E R  1946  • CHEMICAL ENGINEERING

CHICAGO A, Railw ay Ixthange Building
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W E L L M A N -G A L U S H A  Z Z T *

WELLMAN
W I L L  B U I L D  IT!

Car Dum pers 
G a s  Producer Plants 
G a s  F lue-System s 
G a s  Reversing V a lv e s  
Coke Pushers 
M ine  H oists  
Ore Bridges  
Skip  Hoists 
C lam sh e ll Buckets

FUEL costs are usually lower when there’s a Wellman- 
Galusha Generator on the job. It delivers a clean, de

pendable and uniform supply of gas in quantities and with 
characteristics to suit your individual requirements.

This gas can be used for all furnaces and kilns in the 
manufacture of ceramic wäre, for chemical processes re
quiring special composition, and for all heating require
ments in the manufacture of steel and non-ferrous metals.

THE WELLMAN ENGINEERING COMPANY
7 0 3 2  C E N T R A L  A V E N U E  .  C L E V E L A N D  4 ,  O H I O

CHEMICAL ENGINEERING • SE P TE M B E R  1946



Tapered roller bearings for thrust 
and radial loads so mounted as to 

Insure against shaft or housing wear.

THIS IDLER IS A  
W O R K ER  /

® REX BELT CONVEYOR IDLERS are designed  to step
up production  th ro u g h  the  e lim ina tion  o f  excessive 
b reakdow ns an d  frequen t m ain tenance th a t m ateria lly  
im pede p roduction . T h ey ’re  bu ilt tough  . . .  to  keep 
ro llin g  u nder heavy loads.

Triple labyrinth grease seal
dust stays o u t»  grease stays In

Large grease reservoir with 

unrestricted passage to both bearings 
insures equal lubrication ot 
both ends of roll.

Unit mounting of roller bearings 
assures permanent, positive 
alignment of bearings 
minimum friction.

(D AND AS PROOF OF THE PUDDING, the  R ex Belt C onveyor
Id le rs  used in  th is  g lass  p la n t to  ca rry  bu lk  m ateria ls  to  
b ins u n d ern eath  th e  conveyor have been  rem a rk a b ly  suc
cessful in  h e lp in g  k eep  p ro d u ctio n  a t a  h ig h  level. U n lo ad 
in g  is effected by a  R ex  T rip p e r  w ith  a  b ifurcated  chute 
w hich can d ischarge m a te ria l o n  e ith e r side o f the  belt. 
D ow n tim e fo r  re p a irs  h as  been v irtu a lly  elim inated , and  
o p e ra tin g  costs have been unusually  low . F or a ll the  facts 
on  Rex Belt Id lers, send fo r y o u r free copy o f B ulletin 
N o . 463 .

<D a GLANCE AT THIS CROSS-SECTION w ill
show  you w hy R ex is far an d  aw ay  the best 
in  th e  field. D esigned  an d  bu ilt by  id le r 
specialists, R ex Id le rs  have the  sam e funda
m en ta l design  th a t revo lu tion ized  id le r 
construction  over 25 y ears ago . Im p ro v e
m ents have been  m ade, bu t basica lly  these 
a re  the sam e id le rs  th a t have been, and  
still a re , years ah ead  o f  th e  field. F or ex
am ple, note the  exclusive tr ip le  lab y rin th  
g rease  seal th a t keeps dust ou t—grease  in. 
So effective is th is seal, th a t R ex Id le rs  can 
o p era te  fo r extrem ely  lo n g  p erio d s be
tw een  g reasings.

BELT CONVEYOR IDLERS
f o r  e f f i c i e n t ,  c o n t i n u o u s  h a n d l i n g  o f  b u l k  m a t e r i a l s

C hain  B e l t  C o m p a n y  o f  M ilw a u k ee  • 1648 w . Bruce Street, Milwaukee 4 , Wis.

• SE P T E M B E R  1946  • CHEMICAL ENGINEERING



THE SY M B O L  
THAT C A M E  TO L IFE
T h e  m an who walks in to  your 
factory wearing this sym bol 
is th e  living em bodim ent o f u 
service w hich gives you the  
correct answ er to y o u r prob
lems in efficient m echanical 
transm ission o f pow er. H e is 
the  Dodge T rausm issioncer.'

IN TAPER BUSHED SHEAVES, 
ONLY TAPERLOCK

IS MADE IN DUAL DUTY SIZES
3.0" to  18.0" Pi t ch Di a me t e r  
1 t o  6 G r o o v e s  i n c l u s i v e

PLUS C AND D STOCK SIZES
9.0" to  44.0" Pi t ch  Di a me t e r  
3 t o  10 G r o o v e s  i n c l u s i v e

A TOTAL OF 451 SIZES

(p i A M E  P L A T E S  

CHEMICAL ENGINEERING

F O R  Y O U R  
E T C H I N G  C O M P A N Y

• SE P TE M B E R  1946

N A M E  P L A T E  R E Q U I R E M E N T S ,  W R I T E  O U R  S U B S I D I A R Y ,

O F  A M E R I C A ,  1 5 2 0  M O N T A N A  S T R E E T ,  C H I C A G O  14,’ I L L I N O

The greatest device ever conceived for holding wheels to 
shafts is available to you in V-Belt sheaves in a vast range  
o j sizes. For fu ll details call your Dodge Transmissioneer, 
your local Dodge distributor. Look for his name under 

I ower Transmission Equipment” in your classified tele
phone directory. Ask for a demonstration of the Taperlock 
Sheave. See how EASY it is to mount and demount. Slip it 
on, line it up and tighten w h ile  sigh ting . No flange, no 
collar, no protruding parts. Yet it holds to the shaft with 
t ic firmness o f a shrunk-on fit. It’s new. It’s different. It’s 
another great development o f Dodge Transmissioneering. 
D O DG E  M A N U F A C T U R IN G  C O R P O R A T IO N , M IS H A W A K A ,  IN D .



It isn't the purchase price of the packing m aterial itself 
runs up expenses. It's labor and down-tim e that 

m akes pump packing a  real item on your cost sheets, 
cost item becom es zero w hen you equip with LaBour 
G pumps, b ecau se  there is no packing, no m echan

ical sea l of an y  kind to w ear or dem and replacem ent.

That fact a lone w ould  m ake a  LaBour Type G a  very  
investm ent, but it's only p a r t  of w hat this re

m arkable n ew  pump g ives you. Higher efficiencies, faster 
and greater com pactness to save  sp ace  are also  

features of LaBour Type G.

This n ew  LaBour type is ava ilab le  for a  w ide variety of 
services in the chem ical industries, to handle practically  
all acids and caustics com m only pum ped. Write for a  copy  
of Bulletin 51 and full details.

t h e  l a b o u r  c o m p a n y ,  i n c .

Elkhart, Indiana, U.S.A.

IF YOU N A
pssgi

fe rn  m j p  Ilf, If 

G ELSE WILL DO

• SE P T E M B E R  1946 • CHEMICAL ENGINEERING



d i s t r i b u t i o n
THROUGH P IP E  L INES

O V E R H E A D  - - - U N D E R G R O U N D  

V E R T IC A L  ■ —  H O R IZ O N T A L

W E  B U IL D
F U L L E R -K IN Y O N  S T A T IO N A R Y  C O N V E Y IN G  S Y S T E M S  

F U L L E R -K IN Y O N  P O R T A B L E  C O N V E Y IN G  S Y S T E M S  

F U L L E R -K IN Y O N  R E M O T E -C O N T R O L  U N L O A D E R S  

F U L L E R -F L U X O  C O N V E Y IN G  S Y S T E M  
T H E  A IR V E Y O R  C O N V E Y IN G  S Y S T E M  

R O T A R Y  C O M P R E S S O R S  A N D  V A C U U M  P U M P S  

A IR -Q U E N C H IN G  IN C L IN E D -G R A T E  C O O L E R  

D R Y  P U L V E R IZ E D -M A T E R IA L  C O O L E R  
R O T A R Y  F E E D E R S  A N D  D IS C H A R G E  G A T E S  

M A T E R IA L  L E V E L  IN D IC A T O R S  
M O T IO N  S A F E T Y  S W IT C H  

A E R A T IO N  U N I T S  

S A M P L E R S

Th e  F u lle r -K in y o n  C o n v e y in g  Sy stem  is  an  ou tstand ing  e x 

am ple of s im p lic ity  of design , h a v in g  m a n y  inhe ren t a d va n 

tages for the c o n v e y in g  of d ry  pu lve rize d  m ateria ls— low  ope r

a ting and  m aintenance costs, e lim ina tion  of stra ight-line  c o n 

ve y in g , c lean liness, safety for the operator.

C o n v e y in g  l in e s— P lace  them anyw here  . . . overhead, 

underground, ru n  them vertica lly, ho rizo n ta lly  or u p  h i l l  . . . 

cut com ers to shorten  c o n v e y in g  d istances. La yo u ts  of ne w  

p lants can be sim plified; o ld  p lants m oderized  w ithout inter

ference w ith  e x is t in g  b u ild in g s  and equipm ent.

L o w  cost operation— N o  lin k s, bucke ts or d ra gs re

q u ir in g  frequent attention, replacem ent and  repairs. O n ly  one  

m o v in g  part, the screw  in  the pum p.

C le a n l in e s s— M ate ria ls  m oved  b y  a ir th rough  standard- 

size  p ipe  line. N o  dust collectors necessary.

Sa fe ty— N o  m echan ica l or dust hazards. E x p lo s io n  

proof; w h e n  h a n d lin g  com bustib le  dusts, the a ir for c o n v e y in g  

is  in su ffic ient to support com bustion.

W h e n  y o u  in sta ll a F u lle r -K in y o n  System , y o u  in sta ll 

a perm anent system , one  that w ill  last a lifetim e w ith  the 

least p o ss ib le  repairs.

F U L L E R  C O M P A N Y
L V A N I A

CHEMICAL ENGINEERING • S E P T E M B E R  1946 •

San Francisco 4 - 421 Chancery Bldg. 

W ashington 5, D. C. - 618  Colorado Bldg. P -8 0



®* Goodrich Chemical Company
has ava i l ab l e  for sale these  organic chemical s

rxïwN • (T\^°"C0
Phenyl B Naphthyl fimine ^ “ 'C O  ;  Di B Naphthyl p Phenylene U J

 "  :  ~ 2 L

M- P- 10*nÆ ?  « • • * • # • • • • • • • • • •
Purity  9 8-0 70 ^  « » « • • • • • • • • • • * * * * *

S * * * # H O O O C ^ O
 ......................  . . q S O ' c?h '5 •  M onobenzyl Ether of Hydroquinone

Mixed MonO-and Dlheptyl O ^ Q C r ^  I  A v o l la b l .  In  co m m e rc ia l q u an tltle .
Diphenyl Amines c rW U * \ - J  .  M P. „3 0

AvaUabl. In co m m e rc ia l q aan tlt le . .  p(|f||y 9 0 %

D is t i l l a t i o n  r a n g e — 1 4 5 - 2 0 »  m

(3 .0  m m ) •
Purity  9 8 %  q

...............................................................................................       Q C H p O O C H .O
Q ^ O o c j W r  •  oibenzvi Ether of Hydroqui-

Isooropoxy Diphenyl Amine ;  none
A v a i la b le  In  co m m e rc ia l quantitie s •  A v a H o b I.  In  P ilot P la n t q u o n « « .»

p 78® •  M. P. «
P u r i *  9 2 %  m ln. •  Purity  8 5 %

, , * * * •  « • • • • • • • • • • • • • * * * * " * * * *  I  (  CH3>CHO C - s )
O nO ° h •  Di Isopropyl Dixanthogen \ CH 2

. •  A v a i la b le  In  co m m e rc ia l q u an
d  H vd ro x y  D ip h e n y l A m in e  .  m. p. 520

A v a i la b le  In  co m m erc ia l quantitie s .  Purity  9 B %

m.p. 1 *® :
Purity 92 %  •  » # • • • • • • • ' • * !

........................................................................." # * T * * M f c e d  Ethyl.and Dimethyl CH -  C - n *  c  gH
•  Mercaptothiazoles C  h, -  C -  5
•  A v a i la b le  In  co m m erc ia l

H-Hitroso Diphenyl Amine 1 + £ ?  »6-1530 c 4 m5- c - n  ^
A v a i la b le  In  co m m ercia l q - * H H *  .  P u rU y  * £ * £ »  *  _  » ✓

Ï A  9 7 %  :  ¿ S U S . .  ...................................

* • • • • • • • • • • • • • • • • • • * * * * * * * * * * * * * * * * *  i  r °  h3— c —n ^ c —s l
0 * 0 NO  •  Mixed Aliphatic Thiazyl L .  h3-  C - S  /  J  2.

OlphenylpPhenyleneBiamine \  I M W ;   E 2h . - c - n ^  1
Available in  co m m erc ia l q oo n tltle . ;  A v a ^  5 )( \  C _ 5

M .P . 1440 .  ,d H  —  C  —  S  J  Z
Purity 9 2 %  •  L

B .  F . Goodrich Chemical Company A OIVISIOM O f  
THE B. f. GOODRICH COMPANY

Î60
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i n te r e s te
u ip m e n t

following'
i n f o r m a l

q  Centr‘d
filtersplease

GOVERNMENT-OWNED SURPLUS
OIL EXTRACTING AND RECONDITIONING EQUIPMENT
When war needs were heaviest, oil extractors and allied centrif
ugal equipment made vital conservations of metals and cutting 
oils. Today the emphasis has changed to the extra profits in oil 
recovery and reconditioning. It is good business to get the equip
ment you need to install a complete oil recovery and recondition
ing plant in your own Factory or Machine Shop. Many of these 
machines are available in standard sizes, makes'and models. 
Simply call your nearest W.A.A. office below, or use the coupon.

GOOD OPPORTUNITY FOR MAKERS AND DEALERS

If you make or sell centrifugal equipment, here is a real oppor- 
tna^e ex*;ra Profits, and keep regular customers satis- 

• You can buy back your own make equipment from these 
surpluses, and recondition or redesign it faster than you can 
produce new models. Your customers get the needed equipment 
sooner—-and you keep their good will—and profits besides. For 
urther information on purchases of this type, simply write or 

phone your nearest W.A.A. office below.

Q Sep a '"“ ......... ........
Q O i l  p u r i f i « 3 .............. T e l . N ° - "

Name

F i r m

, . S t a t s ...........

- » i Ä S Ä s S . I
address

City.......

m oie*

War  A s s e t s  A d m i n i s t r a t i o n
O ffices located at: A tlan ta  . B irm ingham  • Boston . Charlotte • C h ic ago  . C incinnati . C leve lan d  • D a lla s  

Denver • Detroit • Forth Worth • Helena • H ouston  • Jack son v ille  • K a n s a s  City, M b . • Little Rock • Los A n g e le s  

Lou isv ille  - M in n e a p o lis  . N a sh v ille  • N e w  O rle an s • N e w  York _ . O k la h o m a  City • O m a h a  . Ph ilade lph ia  

Portland, Ore. . R ich m on d  • St. Louis • Salt Lake City ■ San  A n to n io  . San  Franciscb  • Seattle ' .  Spo kan e

A  complete o il recovery and  
reconditioning p la n t in 
c lu d i n g  s e l f - c o n t a in e d -  
m otor d r iv e n  e x tr a c to r .  
M a n y  other types o f  cen
trifugal equipm ent avail
able.

E X P O R T E R S
M ost surplus property is available 
to the export market. Merchandise 
in short supply is withheld from  
export and i f  such items appear in 
this advertisement, they will be so 
identified by an asterisk.

CHEMICAL ENGINEERING • S E P T E M B E R  1946  •
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LO O KIN G  FOR 1

ACID RESISTANCE?

n i - r e s i s t  r o l l

F O R  PLU SH  F IN IS H IN G

B A LD W IN *
FE R R O U S S  N O N  FE R R O U S

F O R C I N G S  ¿  C A S T I N G S

P M G  M E T A L  F L A S H  C H A M B E R  

A N D  P A R T S

S E P T E M B E R  1 9 4 6  • CHEMICAL ENGINEERING



STEAM TURBINE COMPANY • TRENTON 2 , NEW J!
..

n l t V 6 T d  t i m e  in, f 7  y e S rS '  t h e  W O rld 'S reC O rd  t e e n  b r o k e n  f o r  p ig  iro n  

b lo w e r s  “  S' " g  *  ^  ° e  ^  b l a s t  f u r n a c e

D u r in g  t h e  » J ,  o f  J u fy. 1 9 4 5  t h e  N o .  2  F u r n a c e  o f  t h e  E d g a r  T h o m p s o n  W o r k s  o f  

rn e g ie - l l l in o p s  S t e e l  C o r p .  p r o d u c e d  a  r e c o r d - b r e a k i n g  5 0 ,5 9 0  to n s .

T h e  D  L a v a l  b lo w e r s  a t  t h e  E d g a r  T h o m p s o n  W o r k s ,  w ith  a  c a p a c i t y  o f  9 7  8 0 0  

• ■ ■ a g a i n s t  3 0  p .s . i „  w e r e  d e s i g n e d  f o r  t h e  h i g h e s t  m a x im u m  s t e a m  p r e s s u r e  (7 0 0  
p .s .i )  a n d  t e m p e r a t u r e  (8 2 5  F .j e v e r  u s e d  f o r  th i s  s e r v i c e .  1

c m r n r  the i t  u m  iT t w  iurbike c i . ran centrifugal u o r a s  and compressors  or advanced design.

CHEMICAL ENGINEERING .  SE PT E M B E R 1946  •

FURNACE EQUIPPED WITH 
DE LAVAL BLOWERS



■e) The S a m a  Precision  
1 0 0  t im es in 1 0 0  va lves
"VTOU can t ake 100 OIC Steel Valves, 

disassemble them , shuffle the parts, 
and then reassemble them  w ith parts 
se lec ted  a t ran d o m . A ny sea t ring , 
wedge, stem , bushing, or yoke nut fits any 
valve of its size and type. This unvary
ing precision which makes parts inter
changeable is a regular feature of O IC 
Valves. We developed the m achinery 
***! th a t makes this possible. This
—= m achinery is found in only one

I p l a n t  — t he  O I C  p l a n t  at
r ~ i  W adsw orth, Ohio.

Uniform precision is one of 
the m any reasons why OIC 
Valves improve valve perform- 
ance in the complete range of 
applications for your industry. 

§ K g l |L _  Y our O IC D istributor can give 
you added reasons. He has a 
complete line of globes, gate's, 

— 1 a n g l e s ,  a n d  c h e c k s  —
' r o n > bronze, and steel — 
all types and sizes.

T h is  machine w hich autom atically  achieves 
identical precision on each part eliminates the 
common practice o f  “ custom ”  fitting indi
vidual wedges to  each pair o f  seat rings. It is 
an exclusive O I C  developm ent which insures 
better va lve  performance.

T h e  O h io  In j e c t o r  C o m p a n y , W a d s w o r t h , O h io
364 • S E P T E M B E R  1 9 4 6  • CHEMICAL ENGINEERING



a  Valuable

SWIVEL JOINTS

ILL INO IS ELECTRIC PORCELAIN CO.
M A C O M B ,  I L L I N O I S

P L E A S E  S E N D  C A T A L O G  C- 2

I C om p any  Nam e,

* Address.

W H ER E

PORCELAIN PIPE 
FITTINGS

Y-TYPE VALVES 
ANGLE TYPE VALVES 
FLANGES 
SPACERS 
RASCHIG RINGS 
ECCENTRIC REDUCERS 
Y BRANCHES

CONCENTRIC

SWEEP BENDS
VERTICAL CHECK/ 

VALVES ^ .
ANGLE CHECK 

VALVES
PLUG VALVES
SIGHT GLASSES
EXPANSION JOINTS

REDUCERS

A l t h o u g h  designer 
■¿A-the CP Type Yf 
efficiency and low ma > | S T A N T TO C ORROS I ON

W 0 N ' T d e te r i° " * i£
skill in aligning or inf. M A I N T E N A N C E  AND  

Large area Simplate M A T E R I A L L Y  CUT

• Send for a copy of this catalog 

now as a quick w ay*to  get ac

quainted with ILLINOIS Porcelain 

and our ability to serve you.

All ILLINOIS Chemical PORCE

LAIN is made in numerous shapes 

an d  s ize s  d e s ig n e d  to m eet 

the greatest variety of installa

tion needs.

Keep the catalog handy as a 

r e a d y  re fe re n ce  to p o rc e la in  

types ava ilab le  for permanent, 

low-cost, and easy to install acid- 

and chemical-handling lines.

THIS COUPON FOR. YOUR CONVENIENCE  
FILL IT OUT AND

P N E U M A T I C  t o o l s  
R 0  c K D R I L L S  • HYDR 1

CHEMICAL ENGINEERING

E L E C T R I C
C O M P A N Y
L Ł I N O I S
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and ther 

selected a^ V iL j  

wedge, stem, bust  

valve of its size a1 

ing precision whicl^O  

changeable is a regul 

Valves. We developec

that makes this 

machinery is fount, 

pl ant  —  t he O I C \

Wadsworth, Ohio. ‘se  coolers are <3“ i g i | d  to 

Uniform precision is ■ continuous or b a tc h  opera-  

the many reasons whyfhe cooler sh ow n at leit 

Valves improve valve perfned to continuously cool  

ance in the complete rang distillery m ash a n d  slops  

applications for your industfrom 1900 to 75° F. The  

Your O I C  Distributor can gi, autom atic controls sys-

you added reasons. He has , ,
J . .ttes the necessity for an
complete line of globes, gate.

, . . , There are no m oving
a n g l e s ,  a n d  c h e c k s  —
iron, bronze, and s t e e l - ’ ’ Those units c a n  be

all types and sizes. izes to m eet Your re
ad fabricated of the

to m eet your

p le ase

of material

temper-

w a ter  a v a ila b le ,

pressure.

Only at OIC
This m achine which autom atically achieves 
identical precision on each part elim inates the 
common practice o f “ custom ” fitting indi
vidual w edges to  each pair o f  seat rings. It is 
an exclusive O I C  developm ent which insures 
better valve performance.

lo give complete 

operation and costs.

T h e  O h io  I n j e c t o r  C o m p a n y , W a d si
3 6 1  .  S E P T E M B E R  19  '  CHEMICAL ENGINEERING



Gives You  Va luab le  
Help in  Selectina

PORCELAIN PIPE 
FITTINGS

Y-TYPE VALVES 
ANGLE TYPE VALVES 
FLANGES 
SPACERS 
RASCHIG RINGS 
ECCENTRIC REDUCERS 
Y BRANCHES

CONCENTRIC

■ ■ ■ ■ ■ ■

SWIVEL JOINTS
SWEEP BENDS
VERTICAL CHECK, 

VALVES ^
ANGLE CHECK 

VALVES
PLUG VALVES
SIGHT GLASSES
EXPANSION JOINTS

REDUCERS

• DURABL E  • • R E S I S T A N T  TO C ORROS I ON

• N O N - A B S O R B E N T • WO N’T DETER I ORATE  

• A C I D  P R O O F  • • M A I N T E N A N C E  AND  

R E P L A C E M E N T S  M A T E R I A L L Y  C UT

• Send for a copy of this catalog 

now as a quick w a y 'to  get ac

quainted with ILLINOIS Porcelain 

and our ability to serve you.

All ILLINOIS Chemical PORCE

LAIN is made in numerous shapes 

an d  s ize s  d e s ig n e d  to m eet 

the greatest variety of installa

tion needs.

Keep the catalog handy as a 

re a d y  re fe re n ce  to p o rc e la in  

types ava ilab le  for permanent, 

low-cost, and easy to install acid- 

and chemical-handling lines.

THIS COUPON FOR YOUR CONVENIENCE  
FILL IT OUT AND M AIL

ILL INO IS ELECTRIC PORCELAIN CO
M A C O M B ,  I L L I N O I S

P L E A S E  S E N D  C A T A L O G

Your 

Com pany  

Add re ss__

CHEMICAL ENGINEERING • S E P T E M B E R  1946
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HOMESTEAD
Quanten,'-Tuw *Vatve4,

INSTANT ACT IO N  

POSITIVE CONTROL  

LOWER UPKEEP

LONGER SERVICE

HOMESTEAD QUARTER-TURN VALVES 
are made in sizes, types and metals for most 
of your valve needs; for pressures to 3000 
pounds and temperatures to 750 degrees F. 
Consult our engineering department for 
special valves designed to your own specifica 
tions. Write for copy of Valve 
Reference Book No. 38.

M a ritim e ’s tw o-flag, h ig h es t p ro d u c 
tio n  aw ard  to  o u r  m en and  w om en 
m ak in g  valves fo r the  V ic to ry  F leet.

OM ESTEAD VALVE MFG. CO. •"-a 
<

-a;.' ’
P .  O . BO X  1 3  •  •  •  C O B A O P O I.IS , P A .

S E P T E M B E R  1946  • CHEMICAL ENGINEERING

INSTANT ACTION because a Quarter-Turn fully 
opens or closes these valves. They operate 16 to 
28 times faster than screw-stem types.

POSITIVE FLUID CONTROL because cam presses 
seating surfaces firmly together in closed 
position, yet valve operates freely. Sealed 
bottom, bonnet and stem, prevent wasteful, 
outside leakage.

LOWER UPKEEP AND LONGER SERVICE because
seating surfaces are protected in the closed 
position and turned completely out of the 
fluid path in the open position. Thus shielded 
from corrosion or erosion by fluids, longer 
life is assured.



yandotte
invests

Twenty-five million dollars . . .  in an expansion program 
designed to help meet ever-increasing demands for indus
trial chemicals.

It is an investment founded upon faith—faith in the 
American system of free enterprise and in the continued 
greatness of this nation.

This program, already begun, is scheduled to be com
pleted within eighteen months. It will greatly increase 
Wyandotte’s capacity to produce calcium carbonate, chlo
rine and soda ash. Improvements in the method of process
ing caustic soda will also increase production of this vital 
material.

Included in the plans are new plants for the manufacture 
of glycol and synthetic detergents. The erection of the 
glycol and synthetic detergent plants will mark a major 
move by Wyandotte into the field of organic chemicals.

In addition to the huge construction project, Wyandotte 
is .enlarging its sales force, its research, technical and engi
neering staffs—the better to meet customer needs.

Wyandotte will continue—as it has throughout the period 
of shortages—to allocate its production fairly to its regular 
customers at all times. Meanwhile, Wyandotte looks for
ward to the day when all requirements can be met promptly 
and entirely.

O F F IC E S  I N  P R I N C I P A L  C I T I E S

WYANDOTTE CHEM ICAL S  CORPORATION • MICHIGAN ALKALI DIVISION . WYANDOTTE, MICHIGAN

Soda  A sh  • C au stic  Soda  • Bicarbonate of Soda  • Calc ium  Carbonate  • Ca lc ium  Ch loride  • Chlorine
H ydrogen  • Sodium Z incates •  A rom atic  Interm ediates • D ry  Ice • O ther O rgan ic  and Inorgan ic Chem icals

CHEMICAL ENGINEERING • S E P T E M B E R  1946  • 369



PENNSYLVANIA’

O UR LA B O R A T O R Y  TESTS C LO SE LY  REFLECT C O M M E R C IA L  RESULTS. 
FORTY YEARS EXPER IENCE  —  AT  YOUR SERV ICE. 

17th Floor Liberty Trust Bldg.,

Philadelphia 7, Pa. D  F  N St o CTlA N I A  Associa,ed With Fraser & Chalmers Engineerir
Pittsburgh. Chicago. Birmingham. Los Angeles 1A  W orks, LONDON

Penncrush Philadelphia Cable A ddresses
   V anner Londonsrm m ir crushers

370
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SERVICE APPLICATIONS
"P en n sy lvan ia " STEELBU ILT Crush ing  

M achinery  is specialized fo r the Primary, 
Secondary  and Finer reductions o f Indus
tria l M inerals, Ores, Refractories, H eavy  
Chem icals, Cem ent-m aking M aterials,

Limestone, Agstone, Burned Lime, Gypsum  
Rock, Chalk, Plastics, Tankage, Bituminous 
Coal,— with special types fo r  breaking  
down agg lom erated  Chem icals fo r  p roc 
essing.

"PENNSYLVANIA”

A R M O R W E L D  S IN G L E  ROLL C R U SH E R

These REVERSIBLE Impactors m ake secondary reductions, in either 
closed or open circuit, to sires ior efficient grinding and other processing, 
on m aterials listed above under Service Apph'cafjons.

Absence of cage attrition.—symmetrical w ear on all internal parts.— 
and quick accessibility, sharply  cut m aintenance cost and reduce 
pow er demand.

Fifteen (15) sizes.

Capacity range 5 to 500 tons per hour.

Powerfully s /m m //  with wide reduction 
ratios, ARMORWELD Series Single Roll Crushers are 
specialized for sm all Prim ary and heavy  Secondary 
reductions of Industrial M inerals, Ores, Cement- 

m aking M aterials, Limestone and  Gypsum Rock, to 
sizes efficient for further processing.

< --------------------------------
Heavy w elded steel unit fram e construction,__

patented  toggle release for tram p iron protection,__
and quick adjustment for product sizing,—are out
standing characteristics of these modern "Pennsyl
v an ia"  Single Rolls.

Six (6) sizes.

Capacity range 50 to 300 tons hourly.

"P E N N S Y L V A N IA "  STEELBU ILT  

IM P A C T O R

Developed originally for the reduction of abrasive m aterials lo 
granu ar products, by sm ashing impact, "Pennsylvania" REVERSIBLE 
Impactors a re  rapidly  finding broader applications.
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Take a

WALWORTH No. 2 2 5 P 
Bronze Valve 

Apart. . .

C O M P A R E  I T  P I E C E  B Y  P I E C E

It will pay you to look inside the 
Walworth No. 22 5P. Compare the 

improved design, construction and 
convenience features shown in the "ex

ploded” view. Notice the husky bronze 
body, the removable seat and disc, the over

size stem, all assuring maximum protection 
against wear and leakage.

Further, No. 225P is the TOUGHEST bronze 
valve your money can buy. The stainless steel, non- 

corrosive seats and discs are heat treated to a hardness 
of 500 Brinell — hard enough to scratch glass and crush 

nails. For this reason, the valve can be closed on sand, 
slag, scale and similar flotage without injury to the seating 

surfaces, and "wire drawing” is practically eliminated. Thus 
years of tight, positive shut-off are assured.

Available in both globe and angle types (angle type: No. 227P) 
in sizes V4" to 2”, this quality valve is recommended for 350 lbs. 

W.S.P. at 550 F, and 1000 lbs. non-shock service on cold water, oil, 
gas or air.

For full data on this long-life, economical Walworth Bronze Valve, 
see your local Walworth distributor, or write for Circular 82.

W A L W O R T H
v a l v e s  a n d  f i t t i n g s

60 EAST 42nd STREET, NEW YORK 17, N . Y.

D I S T R I B U T O R S  I N  P R I N C I P A L  C E N T E R S  T H R O U G H O U T  T H E  W O R L D



sP‘ c¡h  M I S C O
HEAT AND CORROSION RESISTING ALLOYS
IN ROLLED M IL L  FORMS

im portant reasons why most 
everybody likes to buy Rolled  
Heat and Corrosion Resisting  
Alloys from MISCO

j  W e h ave  the largest and  m ost com plete  

w are h o u se  stocks for im m ediate  sh ipm ent.
O u r prices on w are h o u se  sh ipm ents are  

the sam e  a s  from  m ill on m ost items.

£  B e c a u se  o f  ou r la r g e  v o lu m e  

q u a lify  is consistently  controlled.

Use our Warehouse S tocks of;
M ISC O  METAL

35 Nickel—15 Chromium—Type 330

M IS C O  K
2 5 Chromium—20 Nickel—Type 310

M IS C O  B
25 Chromium—12 N ickel—Type 309

S h e e ts  —  P la te s  m m  R o u n d s  #  

S q u a r e s  ■  H e x a g o n s #  F la ts —

P ip e  O  A n g l e s L  C h a n n e ls  L I  S e c t io n s “ ^ - ,  

N u t s ©  G a s  a n d  A rc  W e ld in g  R o d s J L

G as a n d  A r c  W eld ing  Rods, plain a n d  coa ied ,

in T yp e s  3 3 0 -3 0 9 -3 1 0 -3 1 2 - 3 1 6 -3 0 8 -4 3 0 - 4 4 6 .

372

M onth ly  inven to ry  a n d  price  lists on request.

ROLLED PRODUCTS DIVISION 
M ichigan Steel Casting Company

One of the World’s Pioneer Producers of Heat and Corrosion Resisting Alloys

1 9 9 9  G U O I N  S T R E E T  . D E T R O I T  7,  M I C H I G A N

• S E P T E M B E R  1 9 4 6  • CHEMICAL ENGINEERING



I. B. B. M. 
GATE VALVE 

Fig. 1430

W M r . v Î  
  1  i p m s r

HE G IV ES  LUN KEN H EIM ER  VALVES  
SO M ET H IN G  OTHER VALVES  

H AVEN 'T  GOT

He machines body guides down lo 
precision tolerances, assuring a per
fect guide for the disc and creating 
a positive center line on which all 
subsequent machining operations are 
based.

P R EC IS IO N  M A C H IN IN G  THE 
BO D Y  FOR SEAT R IN G S

is precision work to the ••nth” de
gree, for this operation makes insert
ing the seat rings in a Lunkenheimer 
gate valve simply a matter of screw
ing them info position. Parts can be 
replaced without any machine work 
or special fitting.

•  The sm o oth -w ork in g  efficiency a n d  lo w  m ain tenance  cost 

of Lunkenheim er V a lv e s  w ere not “m ad e  in a  d a y ” . Beh ind  

this superior perform ance a n d  econom y lies lo n g  experi

ence, an d  a n  idea l o f precision w h ich  gu id e s every  

operation from  d e s ign  to final assem b ly .

Lunkenheim er V a lv e s  have  a  stream lined  sim p lic ity  

of d esign  . . .  a  m in im um  of w o rk in g  parts, each part 

of extra strength, correctly proportioned  a n d  perfectly  

balanced. This assures lon ge r life w ith  the least 

trouble a n d  m aintenance  expense.

B ro n z e , Iro n , Stee l a n d  C o rro s ion  
R e s is ta n t  A l lo y  V a lv e s , 725 to 2 5 0 0  Lb. 

S .P .; B o ile r  M o u n t in g s ,  L ub rica ting  
D e v ice s, A ircra ft  Fittings

A  Lunkenheim er D istributor is located near you, 

equ ipped  a n d  ready  at a ll tim es to help  you  so lve  

prob lem s o f m ain tenance  or operation.

l u n k e n h e i m e r  v a l v e s
CHEMICAL ENGINEERING • S E P T E M B E R  1 9 4 6  •
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The making of a modern easting begins with study of the uses for which 
it is designed. What are the varied conditions of heat and corrosion to 
which it will he subjected? What stresses must it withstand? Knowledge 
and experience, records of research and tests — all these go into the 
composition of a Midvale casting.

Midvale, compounding alloys successfully since 1867, has an experience 
file which embraces virtually every modern alloy developed either here 
or abroad.

THE MIDVALE COMPANY • NICETOWN  • PHILADELPHIA

374 • S E P T E M B E R  1946  • CHEMICAL ENGINEERING



G DiARDIV ERaL/EÎWER
S in c e  1859

CHEMICAL ENGINEERING • SE PT E M B E R  1946

you . .  *
e

t t l e  c v U n d e r s

)Ut oí big ° neS

Conventional air compressor design calls for one large, 
low pressure cylinder in conjunction with each high pres
sure cylinder. But Gardner-Denver engineers were not 
satisfied merely to follow established practice. So, in de
signing the Class WB Two-stage Vertical Water-cooled 
Compressors, Gardner-Denver engineers' put in two small 
diameter, low pressure cylinders for each high pressure 
cylinder.

Thousands of “WB” compressor owners have reaped I 
the benefit! For the unique “WB” design permits lower j 
air temperatures with corresponding saving in horse- I 
power. Inertia loads are reduced because all pistons can be 
small and lightweight. Better water cooling is possible— f 
and that, in turn, means better lubrication, reduction of I 
cylindei distortion, and longer life. "Oil thinning” is 
eliminated and thus much less lubrication oil is used.

Gardner-Denver “WB” Vertical Water-cooled Com- 
pressors are remarkably compact—yet have efficiencies 
comparable to that of large horizontal compressors. Let us ¡ 
tell a oil more about their space-saving, cost-saving fea
tures—for complete information, write Gardner-Denver 
Company, Quincy, Illinois.

I!

if

Gardner-Denver C lass " W B ” Two-stage 
Vertical Water-cooled Compressor — arail- 
able with built-in motor with V-belt or 
direct drive. Capacities U 2  to U 5  cubic 
feet displacement per minute.



New Utility for tfie C h e m i c a l  I n d u s t r i e s

F LO W - MA S T E R  Pum ps— Homogenizers 
K om -B i-N a to rs  

Equ ipm ent For The Process Industries

T h e FLOW -M ASTER m akes p o ssib le  n ew , lo w -co st p rocesses, 
fast, con tinu ous m anufacture under absolutely accurate con tro l.

M arco laboratory facilities and exp erien ce are available upon  
request to h elp  you apply the FLO W -M ASTER P r in c ip le  to  
your p roduction . W rite M arco C om pany, Inc., Laboratory A-9, 
W ilm in g to n  50, D elaw are.

376

MARCO COMPANY Inc .  Wilmington 5 0 r Del.
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A  C O M P L E T E / R A N G E  

O F  S T A N D A R D  S I X E S  

A N D  T Y P E S

N ow  A v a ila b le  in

'J f o t v  s 4 o m t ia 6 £ e
★  TUBE SIZES:

3/b" to 4" O. D. inclusive

★  PIPE S IZES: IN  STD. W TS.
1 /8»  _  1 4 "  —  3/s "  _  y 2 "  _

Va " —  1" -  V A "  —  l l / 2 " _  
2 " inclusive

★  TYPES*:

304 —  316 —  317 —  347

★  F IN ISH ES:

Polished O. D.:
3/b" to 4 " inclusive 

Polished I. D.:
1 ” to 4" inclusive

*Olher Analyses Available on Application.

CHEMICAL ENGINEERING • S E P T E M B E R  1946  •

S T A I N L E S S S f E E L  T U B IN G
The ever increasing dem and for a w ider range of sizes and 

types in GLOWELD has prom pted  us to  take this timely fo r

w ard step. Like all o ther G lobe Products, GLOWELD meas- !
: . ' . .

ures up to the same high-standard uniform ity and quality. I i

S T E E L  T U B E S  CO.
M IL W A U K E E  4, W IS C O N S IN  U.S.A.



F o r w o rk  o n  a n y th in g  fro m  a c o n tro l p a n e l in s ta l la t io n  to  th e  e re c 
tio n  o f  a c o m p le te  p ro c e ss  p la n t,  ca ll o n  th e  G ra v e r  C o n s tru c tio n  
D iv is io n . E x p e rtly  s ta ffed , c o m p le te ly  e q u ip p e d  a n d  b ac k ed  by a  p e r 
fo rm a n c e  p ro v e d  re c o rd  th is  o rg a n iz a t io n  s ta n d s  re a d y  to  a ssu m e  
full, u n d iv id e d  re s p o n s ib il i ty  o n  a n y  g e n e ra l  c o n s tru c tio n  jo b  o r  
w o rk  in v o lv in g : F o u n d a tio n s  • S tru c tu ra l steel • E re c tio n  o f  h eav y  
vesse ls  • P ip in g  • B ric k  w o rk  • E q u ip m e n t se ttin g  • E lec trica l in 
s ta l la t io n s .  Let us q u o te  o n  y o u r n ex t jo b .

n it  lu ct ion ¡Pivilion ofi 
G R A V E R  T A N K  &  M F G .  C O . ,  I N C .

4811-57 Tod Avenue, East Chicago, Indiana
N E W  Y O R K  C H IC A G O  P H IL A D E L P H IA  P IT T S B U R G H

P O R T  A R T H U R  C A T A S A U Q U A ,  P A . S A N D  S P R IN G S ,  O K L A .
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F O O T E  B R O S
ITm aqk ‘B& t& z fieavo.

f ' r

* v*"‘

FOOTE BROS. GEAR AND M ACHINE C O R PO R A TIO N  
4545 South W estern Boulevard .  Chicago 9, Illinois

P O W E R  U N I T S

These compact packages o f  pow er a re  
finding m any applications where posi
tive control from  a  rem ote p o in t is nec
essary. They may be driven by a  self- 
contained m otor, flexible shaft o r  direct 
connection to pow er source. T hey will 
operate a t h igh  speeds and fit 
a minimum space envelope,
Foote B ros, en g in e e rs  w ill 
gladly aid in designing Pow er 
Units to fit your needs.

S P E E D  R E D U C E R S

The com plete line o f Foote Bros. Speed Re
ducers includes a wide range  o f sizes, types 
and ra tio s to meet practically  every indus
trial need. Foote Bros, reducers are the ac
cepted standard  in m any plants. Let our en
gineers furnish details on the type best suited 
to your needs.

" A - Q ” (A IR C R A F T  Q U A L IT Y ]  G E A R S  

T his advanced type o f gearing  is  pro- 
mThrTir duced for many applications, including

P ra tt and W hitney Aircraft Engines.
„ J [ |  These gears m ark  a new advance in  de- 

and manufacture. T hey perm it op- 
i ! i ^ m i f » ra ,io n a tfa rh ig h e r  speeds, save w eight 

S j j l  ‘Fy.jm JjL T Ili'and perm it quieter operation . T h eir 
compact design m ay a id  your engineers 
in solving space problem s. / V

Twoengineering bulletins, one on "A-Q " gears, the other 
on ro w er Units, offer many suggestions on new  develop- 
ments in application of power. I f  you have not received 
copies, m ail the coupon below. jttK M Bk>

C O M M E R C I A L  G E A R S

M aking gears has been Foote 
Bros, business fo r nearly a 
century. M anufacturers have 
long  recognized that the p ro 
duction sk ill—the complete 
p lan t facilities o f Foote Bros. 
—offer a  quick, sim ple solu
tion  to any gear problem . 
W hether you require small 
gears on  a production line 
basis o r giants for a particu
lar job, call Foote Bros.

F o o te  B ro s . G e a r  a n d  M a c h in e  C o rp o ra t io n  
D ep t. H ,  4 5 4 5  S. W e s te rn  B lv d ., C h ic a g o  9 , III. 
G en tlem en : P le a se  se n d  m e  B u lle tin s  o n :
□  P o w e r  U n its  D  A irc ra f t Q u a lity  G ea rs

A fame.............................................

Firm.....................................................

Address..............................................

CHEMICAL ENGINEERING • S E P T E M B E R  1 9 4 6  •



< 0  SEA R C H L IG H T  SECT IO N  ©
P O S I T IO N S  V A C A N T

C H E M 1S T -P R O D U C T IO N  M a n a g e r :  T o  m a k e  
c o m p le te  l in e  o f  I n s e c t ic id e s  a n d  h o u s e h o ld  

p ro d u c ts , in c lu d in g  s e l f - p o l is h in g  l iq u id  a n d  
p a s te  w ax es , f u r n i t u r e  p o lish e s , d is in f e c ta n t s ,  
e tc . A lso  d e v e lo p  n e w  I te m s  r e t a i l i n g  f ro m  te n  
c e n ts  to  91.50, to  be s o ld  th r o u g h  g ro c e r ,  d ru g , 
h a r d w a r e ,  d e p a r tm e n t ,  a n d  v a r i e ty  s to re s .  T h is  
is a  good  o p p o r tu n i ty  w i th  a  y o u n g  c o m p a n y  
d o in g  a  n a t io n a l  b u s in e s s , a d v e r t i s i n g  n a t io n 
a l ly , a n d  w ith  a n  e s ta b l is h e d  n a t io n a l  s a le s  
o rg a n iz a t io n .  L o c a tio n , B ir m in g h a m , A la b a m a . 
S t a r t i n g  s a l a r y  $300.00 p e r  m o n th  w i th  m o v 
in g  e x p e n s e s  p a id .  W ill  o n ly  c o n s id e r  m a n  
e x p e rie n c e d  In h o u s e h o ld  p r o d u c t s ;  n o t  o v e r  45 
y e a r s  o ld . C o n f id e n tia l.  P -7 9 1 , C h e m ic a l E n g i-  
n e e r in g .  330 W . 42nd  S t., N ew  Y o rk  IS. N . Y. 
U N U S U A L  O P P O R T U N IT Y : f o r  c h e m is t  w ith  

lu b r i c a t in g  g r e a s e  e x p e r ie n c e  to  d e v e lo p  im 
p ro v e d  g r e a s e s  w i th  e s ta b l is h e d  c o n c e rn . 
P h i la d e lp h ia  d i s t r i c t .  G iv e  q u a l if ic a tio n s . 
A p p lic a t io n  s t r i c t ly  c o n f id e n tia l .  A p p ly  w ith  
fu ll p a r t i c u l a r s  to  P -795 , C h e m ic a l E n g in e e r -
ing . 330 W . 42nd S t., N ew  Y o rk  18. N . Y.________
L IB R A R IA N  W A N T E D : F e m a le — E x p e r ie n c e d  

in  l i t e r a tu r e  s e a r c h e s .  P h .D . o r  M .A . d e g re e  
p r e f e r r e d .  R e s e a rc h  l a b o r a to r y  o f  p l a n t  m a n u 
f a c t u r in g  o rg a n ic  c h e m ic a ls  lo c a te d  m e tr o p o l i 
ta n  D e tro i t .  A b il i ty  to  ty p e  d e s ira b le . 
P e r m a n e n t  p o s it io n . W r i te  g iv in g  e d u c a t io n ,  
e x p e rie n c e , r e fe re n c e s ,  s a la r y  d e s ire d . P -826 , 
C h e m ic a l E n g in e e r in g ,  520 N . M ic h ig a n  A ve.,
C h ic a g o  11. H I.   _______________
C H E M IC A L  E N G I N E E R : T o  s u p e rv is e  p i lo t  

p l a n t  a n d  p ro c e s s  d e s ig n  w o rk . S e v e ra l  y e a r s  
e x p e rie n c e  a n d  M .S., P h .D .. o r  D .S c . d e g r e e  r e 
q u ire d .  T o  b e  re s p o n s ib le  f o r  th e  d e v e lo p m e n t  
o f  s v n th e t ic  o r g a n ic  c h e m ic a l  p ro c e s s e s  a n d  
p r o d u c ts  w h ic h  h a v e  b ee n  d e v e lo p e d  in  th e  
la b o ra to ry .  S u b m it  c o m p le te  I n fo r m a t io n  on  
t r a in in g ,  e x p e r ie n c e  a n d  o th e r  q u a l if ic a t io n s .  
S ta t e  s a la r y  d e s ire d .  L a r g e  o r g a n ic  c h e m ic a l  
m a n u f a c tu r e r .  L o c a tio n , E a s t e r n  U. S. P -8 2 7 . 
C h e m ic a l E n g in e e r in g .  330 W . 42nd  S t., N ew
Y o rk  18. N . Y.   _
C H E M IC A L  E N G I N E E R : F o r  p i l o t  p la n t  a n d  

p ro c e s s  d e s ig n  w o rk . M .S. d e g re e  d e s ire d .  
T o  h a n d le  p r o je c t s  fo r  th e  d e v e lo p m e n t  o f  
s v n th e t ic  o r g a n ic  c h e m ic a ls .  A  th o r o u g h  k n o w l
ed g e  o f  th e  te c h n ic a l  p h a s e s  o f  c h e m ic a l  e n g i
ne* r in g  is n e c e s s a ry . G ood  o p p o r tu n i ty  f o r  a d 
v a n c e m e n t .  S u b m it  c o m p le te  in f o r m a t io n  on  
tr a in in g ,  e x p e r ie n c e  a n d  o th e r  q u a l if ic a t io n s .  
S ta t e  s a la r y  d e s ire d .  L a r g e  o r g a n ic  c h e m ic a l  
m a n u f a c tu r e r .  L o c a tio n , E a s t e r n  U. S. P -828 , 
C h e m ic a l E n g in e e r in g ,  330 W . 42nd  S t.,  N ew
Y o rk  18, N, Y. ___________ ______________________
V S S IS T IN G  P U R C H A S IN G  A g e n t  in  e x e c u tiv e  

c a p a c i ty  w ith  c o m p le te  k n o w le d g e  o f  c h e m 
ic a l e q u ip m e n t ,  p a c k a g in g  m a te r i a l s ,  fu e ls ,  e tc .. 
c a p a b le  o f p r e p a r in g  e c o n o m ic  m a r k e t  s u rv e y . 
S ta t e  q u a l if ic a t io n s  a n d  s a la r y  d e s ir e d .  P -8 2 9 , 
C h e m ic a l E n g in e e r in g ,  330 W . 42n d  S t . ,  N ew
Y o rk  18, N . Y. _________ _____________________
W A N T E D : M A N  w ith  e n g in e e r in g  t r a in in g  a n d  

s e v e r a l  y e a r s  t e c h n ic a l  d e v e lo p m e n t  o r  p la n t  
o p e r a t in g  e x p e r ie n c e  fo r  d e v e lo p m e n t  w o rk  on 
p i lo t  p l a n t  a n d  fu l l  p la n t  s c a le . G iv e  d e t a i l s  
f ir s t  le t t e r .  P -830 , C h e m ic a l  E n g in e e r in g ,  520
N. M ic h ig a n  A ve ., C h ic a g o  11. 111. _____________
C H E M IS T  W A N T E D : f o r  s u p e rv is io n  o f  s o f t  

d r in k  b e v e ra g e  o p e r a t io n  in  s o u th  e a s t .  
P -S 31 , C h e m ic a l E n g in e e r in g ,  330 W . 42nd 
S t., N ew  Y o rk  18, N . Y.
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W A N T E D

I CHEMICAL ENGINEERS |
|  D ev e lo p m e n t a n d  p ilo t p la n t  m a n u fa c tu r -  jj
f in g  of e le c tr ic a l  in s u la t in g  m a te r i a ls .  U n- |
i  u s u a l  a p t i tu d e  fo r o r ig in a l  w o rk  r e q u i r e d ,  |
|  c o u p le d  w ith  m e n ta l  a le r tn e s s  a n d  h ig h  I
I o rd e r  o f in i t ia t iv e .  P re fe r  PhJD. o r  M .S. E
§ d e g r e e ,  o r  e x p e r ie n c e  e q u iv a le n t .  F o r  a p -  E
|  p l ic a t io n  a d d r e s s  M AN A G ER, T e c h n ic a l E
\ E m p lo ym en t, 306 F o u r th  A v e n u e , P itts-  |
|  b u rg h ,  P e n n s y lv a n ia .

W E S T IN G H O U S E  
ELEC T R IC  C O R P O R A T IO N

••«■■■IIIIMMIMIIIIIIIflllllllllllMIIIHIMmMIMIIIIIIIIMIIIHIIIIimilllllllllMIIIIIIIIIIIMf;

MID-WEST BRANCH MANAGER 1
Established manufacturer of automatic controls =
for Heating, Refrigeration and Industrial applica- =
tions requires executive with electrical or mechanic- i
al engineering background. Exceptional opportunity i
with salary plus commission. Forward complete i
Information for personal Interview.

P -7 4 8 , C h e m ic a l E n g in e e r in g  
68 P o s t  S t r e e t ,  S a n  F r a n c i s c o  4, C a l. I

.m*IHIIIHIliaaailtlliaiiaillllllliaiimaiiaiaaiiaillllliaillllllllimiiailllllliailllimillia<Ulaa.~ 
l̂lllliaitllllliaiHIIIIIIIIIMalllllllllllllllllliaiailllllliailttlllllBlltatlimiiaillllliaiiaiiatlllllu

I C H E M . E N G R  - SUP'T. !
F O R  N E W  J E R S E Y  C O .

A u tom otive  &  H o u se h o ld  P ro d .
M fr. H ig h  C a lib e r— U n d er 45

SA L A R Y  $6500
S H A Y  E M P L O Y M E N T  A G E N C Y  

| 30 W . W ash ington  C h ic a g o  2, 111. i
•MMItlllllllMHHIIIIIIHlllltlllllllimHMIIIIIHIIIMMIIIimMtllHIIIIIIIHIIIIIIIIIIIIIIItllllM.

S E L L IN G  O P P O R T U N IT IE S  OFFERED
M A N U F A C T U R E R S  R E P R E S E N T A T I V E  

w a n te d  b y  m a n u f a c tu r e r  o f p r e m iu m  q u a l i ty  
h ig h  p r e s s u re  s ta in le s s  s te e l  p ip e  f i t t in g s  fo r  
N e w  Y o rk  a r e a .  S ta t e  t e r r i t o r y  c o v e re d , c o m 
p a n ie s  r e p r e s e n te d ,  e tc . R W -8 3 2 , C h e m ic a l 
E n g in e e r in g .  330 W . 42nd  S t., N ew  Y o rk  18,
N . Y._______________________________________ _
W A N T E D : M F G R ’S a g e n t  o r  s a le s  o r g a n i z a 

tio n  f a m i l i a r  w i th  a l l  p h a s e s  o f  p r o te c t iv e  
p a c k a g in g  to  h a n d le  t e r r i t o r i a l  s a le s  f o r  o n e  o f  
th e  c o u n t r y ’s  l a r g e s t  p r o d u c e r s  o f  h ig h - g r a d e ,  
lo w -c o s t  d e s lc c a n ts .  I f  I n te r e s t e d  In s a le s  r e p 
r e s e n ta t io n ,  w r i te ,  s t a t i n g  q u a l if ic a t io n s ,  t e r r i 
t o r y  c o v e re d , e tc . R W -833 , C h e m ic a l  E n g in e e r -  
ing . 330 W . 4 2nd  S t., N ew  Y o rk  18. N . Y.

E M P L O Y M E N T  A G E N C I E S
F O R  C H E M IS T S , c h e m ic a l  a n d  m e ta l lu r g ic a l  

e n g in e e r s ,  w r i t e  C h e m ic a l  D e p a r tm e n t .  P o s i 
t io n  S e c u r in g  B u r e a u  (A g e n c y ) .  45 J o h n  S tr e e t ,  
N ew  Y o rk . T e le p h o n e  C o r t l a n d t  7-9650.
C H E M IC A L  E N G IN E E R S —-C h e m is ts . T e c h n i 

ca l, e x e c u tiv e , s a le s . R e c o r d s  s u i ta b le  a p p l i 
c a n t s  s u b m i t te d  w i th o u t  o b l ig a t io n .  N a t io n a l  
s e rv ic e . B e e k m a n  E m p lo y m e n t  S e rv ic e , 5 
B e c k m a n  S t..  N ew  Y o rk , N. Y.

E M P L O Y M E N T  S E R V IC E
S A L A R IE D  P O S IT IO N S  $2.500-$25,000. T h is  

t h o r o u g h ly  o r g a n iz e d  c o n f id e n tia l  s e rv ic e  o f  
36 y e a r s ’ re c o g n iz e d  s t a n d i n g  a n d  r e p u ta t i o n  
c a r r i e s  on  p r e l im in a r y  n e g o t ia t io n s  fo r  s u p e r 
v is o ry , t e c h n ic a l  a n d  e x e c u tiv e  p o s i t io n s  o f 
th e  c a l ib r e  in d i c a t e d ,  th r o u g h  a  p r o c e d u r e  
In d iv id u a l iz e d  to  e a c h  c l i e n t ’s  r e q u i r e m e n t s .  
R e t a in in g  fe e  p r o te c te d  b y  r e f u n d  p ro v is io n . 
I d e n t i t y  c o v e re d  a n d  p r e s e n t  p o s i t io n  p r o 
te c te d .  S e n d  o n ly  n a m e  a n d  a d d r e s s  f o r  d e 
ta i l s .  R . W . B ix b y , In c . ,  260 D u n  B ld g .. B u f -  
f a lo  2. N. Y._______________________________
E X E C U T IV E S — I n d u s t r i a l  S a le s  E n g in e e r s .

T h r o u g h  o u r  n a t io n w id e  S e rv ic e  w e  n e g o t ia t e  
f o r  th e  b e t t e r  p o s i t io n s  w i th  w e ll - e s ta b l i s h e d ,  
a g g r e s s iv e  c o m p a n ie s .  Y o u r  p e r s o n a l  r e q u i r e 
m e n ts  m e t  b y  In d iv id u a l  p ro c e d u r e s .  S t r ic t  
c o n fid e n c e  a s s u r e d .  D e ta i ls  on  r e q u e s t .  Jc*p- 
so n  E x e c u t iv e  P e r s o n n e l  & R e s e a r c h  S e rv ic e  
(n o t  a n  a g e n c y ) ,  581 L a n d  B a n k  B u ild in g ,  K a n -  
s a s  C ity  6. M isso u ri .

P O S I T IO N S  W A N T E D
M IC R O B IO L O G IS T : U N IV E R S IT Y  P o s i tio n ,

P h .D ., a g e  33. m a r r ie d .  O n e  y e a r  p o s t 
d o c to r a te  f e l lo w s h ip ;  f o u r  y e a r s  I n d u s t r ia l  r e 
s e a r c h  a n d  d e v e lo p m e n t  In f e r m e n ta t io n s  a n d  
a n t ib io t ic s .  M a in  i n t e r e s t  p h y s io lo g y  a n d  
b io c h e m is t ry  o f  m ic ro o rg a n is m s . D e s ire  u n i 
v e r s i t y  p o s i t io n  w i th  o p p o r tu n i ty  f o r  t e a c h in g ;  
a n d  p a r t i c u l a r ly  f o r  f u n d a m e n ta l  r e s e a r c h ,  
w h ic h  is  n o t  p o s s ib le  In p r e s e n t  p o s i t io n .  W e s t 
C o a s t  p r e f e r r e d .  P r e s e n t  s a la r y  $6500. P W -  
771. C h e m ic a l E n g in e e r in g ,  330 W . 42nd  S t., 
N ew  Y o rk  IS . N . Y.
C H E M IC A L  E N G IN E E R : B .S . In  C h .E .

1941. F iv e  y e a r s  d iv e r s i f ie d  e x p e r ie n c e  
In o rg a n ic  p ro c e s s e s  in  c o n t ro l  o p e r a t io n s ,  d e 
v e lo p m e n t ,  a n d  d e s ig n . D e s ire  r e s p o n s ib le  
p o s i t io n  w i th  p ro g r e s s iv e  c o n c e rn . L o c a t io n  
M id w e s t. N o w  e m p lo y e d . A g e  30, f a m ily . 
P W -7 6 2 , C h e m ic a l E n g in e e r in g ,  330 W . 42nd 
S t.. N ew  Y o rk  18. N . Y. ____________________
P U R C H A S IN G  A G E N T : W a n ts  to  lo c a te  in 

M e tr o p o l i ta n  N e w  Y o rk  C ity , e x te n s iv e  
k n o w le d g e  o f  m a te r i a l s  f o r  o il r e f in e r ie s  a n d  
c h e m ic a l  p la n ts .  F i f t e e n  y e a r s  e x p e r ie n c e ,  a lso  
g r a d u a t e  e n g in e e r  a s  w e ll  a s  e x e c u tiv e  a n d  
a d m in i s t r a t i v e  b a c k g ro u n d .  A g e  46. P W -8 3 4 , 
C h e m ic a l  E n g in e e r in g ,  330 W . 42nd  S t., N ew  
Y o rk  18, N . Y.__________
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C H E M IC A L  E N G I N E E R : B .S . 1943, 9 m o n th s  
e x p e r ie n c e  p ro c e s s  d e v e lo p m e n t  w ith  A lu m 

in u m  O re  C o m p a n y . V e te ra n ,  a v a i la b l e  Im 
m e d ia t e  e m p lo y m e n t.  A g e  24, m a r r ie d ,  m e 
c h a n ic a l  b a c k g ro u n d ,  r e f e r e n c e s ,  m e m b e r  A X ,
A .I .C h .E ., A C S. D e s ire s  p e r m a n e n t  e m p lo y 
m e n t .  P W -8 3 5 , C h e m ic a l E n g in e e r in g ,  520 N.
M ic h ig a n  A ve., C h ic a g o  11, 111.

T R A F F IC  MANAGER 
= Army officer Ju st released desires position jj
£ handling  tran sp o rta tio n  problem s of an Industria l =
s concern. T ransportation  experience: 4 '/2 years m ill- I
5 ta ry . 4 years civ ilian . Broad knowledge of tra n s -  =
jj portatlon field, Including ra te s  and operation . £
£ University g rad u a te  w ith B .S. degree In tran sp o r-  =
5 ta tlo n . A dm itted to  practice  before In te rs ta te  £
: Commerce Commission.

PW -823, Chem ical Engineerino 
j 330 W est 42nd S t.. New York 18, N. Y.
.>niiiimmnnmmnininniiimiimnmiinmiimii,mMHm,»»««M»»niMMMniuu,uiiit-

EX P O R T  

EXEC. SA LES  EN G IN E E R
i M . E. G e rm an  Degree, A g e  45  I
|  20 years experience In In te rn atio n al tra d e . W orld Ï
= w ide travel. Six languages Including S panish  and £
|  R ussian . A vailable in 3  m onths. $9,000.

P W -8 1 4 , C h e m ic a l E n g in e e r in g  
|  330 W e s t  42nd  S tr e e t ,  N ew  Y o rk  18, N . Y.
•••••■■lllliaaailllllllliailHlllllimaillllBltmilllllliaaaiBlllllltmillllllllHHIIIIIIIIiaMli 
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! O R G A N IC  C H E M IST , Ph.D.,
|  w ith 12 years experience In developm ental research I
= and  successful, record in conducting new processes =
|  lo r fine and heavy organic chem icals from labora- £
= tory  through pilot p lan t in to  com m ercial production, jj
•£ desires responsible position with progressive o rgan i- I
= zation . Age, 36; m arried . jj

P W -8 1 8 , C h e m ic a l E n g in e e r in g  
|  330 W e s t  42n d  S tr e e t ,  N ew  Y o rk  18. N . Y. |

Additional Wanted Ads on page 382
• SE P T E M B E R  1946

P O S I T IO N S  W A N T E D
T E C H N IC A L  A S S IS T A N T  to  e x e c u tiv e . T on 

y e a r s  in o r g a n ic  a n d  p ig m e n t  r e s e a r c h  e x p e r i 
en c e . G ro u p  l e a d e r  f o r  p a s t  s ix  y e a r s .  A g e  32 
M .S. A ll w o rk  f o r  P h .D . In p h y s ic a l  c h e m is t ry  
c o m p le te d  e x c e p t th e s is .  PW -S3G , C h e m ic a l 
E n g in e e r in g .  330 W . 42nd  S t., N ew  Y o rk  IS.

C H E M IC A L  E N G IN E E R : B .C h .E . 1937. v e t -  
e r a n ,  m a r r ie d ,  a g e  30. 3 y e a r s  e x p e r ie n c e

ru e ls  a n d  c o m b u s t io n .  3 y e a r s  s u p e r v is o r y  e x 
p e r ie n c e  h e a t  t r e a t i n g  a n d  a l l ie d  p ro c e s s e s  r e 
n te d  to  s te e l  w ire  I n d u s try .  G r a d u a te  w o rk  

b u s in e s s  a d m in is t r a t io n .  D e s ire s  e n g in e e r in g  o r  
p ro d u c t io n  w o rk . N ew  E n g la n d  p r e f e r r e d  
E m p lo y e d  a t  p r e s e n t .  P W -S 37 . C h e m ic a l E n g l-  
n e o r in g , 330 lv .  42nd  S t.. N ew  Y o rk  18. X. Y. 
C H E M IC A L  E N G I N E E R : B .S ., M .I .t ! w ith  23 

y e a r s  e x p e r ie n c e  d i r e c t i n g  d e v e lo p m e n t  o f 
n ew  p r o d u c ts ,  p ro c e s s e s , m a c h in e r y :  s o lv in g  
m a n u f a c tu r i n g  p r o b le m s ;  a c t i n g  a s  c o n s u l t a n t -  
o b ta in s  e x c e l le n t  c o o p e ra t io n ;  s e e k s  r e s p o n s ib le  
jo b  In t e c h n ic a l  d i r e c t io n  o r  p ro d u c t io n .  P \V - 
838. C h e m ic a l  E n g in e e r in g ,  330 W . 4 2nd S t 
N ew  Y o rk  18. N . Y.
C H E M IC A L  E N G IN E E R : a g e  24 B a c h  1943 

P ro d u c t io n  e x p e r ie n c e  In p h a r m a c e u t ic a l  fie ld  
w ith  k n o w le d g e  o f  d i s t i l la t io n ,  f i l t r a t io n ,  d r y -  
ot/*' ^  s y s te m s , la b . c o n t ro l  a n d  m a n a g e m e n t .  
2 % y e a r s  N a v y  t r a in in g  in  e le c tro n ic s .  A m ia b le  
p e r s o n a l i ty  a n d  goo d  a p p e a r a n c e .  D e s ire s  
p r o m is in g  p o s it io n . S a la r y  o p e n . P W -8 3 9  
C h e m ic a l E n g in e e r in g ,  330 W . 42nd  S t N ew  
Y o rk  18. N . Y.
C H E M IC A L  E N G IN E E R  : 27, v e t e r a n  B C h H  

1941. m a r r ie d .  E x p e r ie n c e d  e l e c t r o p l a t i n g ,  
e le c t ro fo rm in g , e le c t r o c h e m is t r y ,  e le c tro n ic s  
a n d  p la s t i c  fo rm in g . A d a p ta b le  a n d  c o o p e ra 
tiv e , no  a v e rs io n  to  t r a v e l in g .  P W -S 4 2 , C h e m 
ic a l E n g in e e r in g .  330 W . 42nd  S t., N ew  Y o rk  IS. 
N . Y.
C H E M IC A L  E Q U IP M E N T  S a le s m a n  w i th  m a n v  

y e a r s  e x p e r ie n c e  in  h e a t  e x c h a n g e r s ,  p u m p s  
v a lv e s  a n d  b r ic k  t a n k s  d e s i r e s  p o s i t io n  In N ew  
Y o rk . N ew  J e r s e y  a r e a .  C a n  s u p e r v is e  ow n 
in s ta l l a t io n s  a n d  r e p a i r .  A g e  36, m a r r ie d ,  2 
c h i ld r e n ,  ow n  h o m e  a n d  c a r .  E x c e l le n t  r e f e r 
en c e s . P W -8 4 3 , C h e m ic a l E n g in e e r in g .  330 W . 
4 2nd  S t.. N ew  Y o rk  IS, N . Y.

P ART  T IM E  W O R K  W A N T E D
P L A N T  L A Y O U T  E n g in e e r :  w i th  20 y e a r s  

e x p e r ie n c e  a n d  g o o d  re c o r d  in  p ro c e s s  p la n t  
w o rk  d e s ir e s  p a r t  t im e  e m p lo y m e n t.  P T W W - 
735, C h e m ic a l E n g in e e r in g ,  330 W . 42nd  S t.. 
N ew  Y o rk , IS. N . Y.

S E L L I N G  O P P O R T U N IT Y  W A N T E D
S A L E S  E N G IN E E R IN G : C o m p a n y  s e r v in g  th e  

c h e m ic a l ,  r e f in e ry , food  a n d  o th e r  p ro c e s s in g  
in d u s t r i e s  r e q u i r e s  a d d i t i o n a l  l in e s . D i s t r i b u 
t io n  in q u i r ie s  s o l ic i te d .  C o n tro l E q u ip m e n t  
C o m p a n y , 3641 C a m p b e ll ,  K a n s a s  C ity  3. M o.

laiHiiiiMiii, itiliiHimmim iiiiiiiianiiiiiiiiiiaiui i

O P P O R T U N I T Y !
We are a reputable principal

READY to PAY

YO U

For quick purchase on 
IN DUSTR IAL PLANTS— MFG. DIVS. or UNITS 

(assets or capital stock)

FOR IM M ED IATE ACTION IN TH E 
STR IC TE ST  CO N FID E N CE

A ddress: Box No. 1221 147 W. 42 S t.,  New York, 18 
Personnel w ill be re ta in ed  wherever possible.

CASH

   I
I, •11111111,11,1, HliUMMMMIIMIMUIIHIMMtimtlHMliHII

I FO RM ALDEH YDE  
| M A N U FA C TU RE
= Reliable British Company desires to pur- 
|  chase p lans and  process modern p lant 
I for production usual 40% Commercial 
§ Formalin Solution. Must be based  on a 
f p lant actually  erected and working 
|  satisfactorily.

B O -824 , C h e m ic a l E n g in e e r in g  
|  330 § W e s t  42 n d  S t.,  N ew  Y o rk  18, N . Y.
    .
  iiitiaaaa,aaiaaiiuMiiiailBaa*iaaiai aaitiaaiiaaaai

W ANTED  TO PURCH ASE

| CHEMICAL OR PROCESS PLANT
: Lono estab lished  repu tab le  eastern  corporation
i w ants to acqu ire  a sm all o r  m iddle sized going 
5 chem ical or allied  com pany. M anagem ent re ta ined .
= O ther arrangem ents possible. Reply in fu ll con- 
£ fldence to ;

W -816 , C h e m ic a l  E n g in e e r in g  
5 330 W e s t  42nd  S t., N ew  Y o rk  18, N . Y.rVaaaaiiHaiaaiaaiiiaaiiiiiaaiaaiaiaiiaaaaiiiimiiaataiiaaiaiaaiaaaiaaiataiiaiaaaaaaaiaiiiiMaiaaaiiiaai
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l Engineering Designers |
and

Draftsmen
With Experience on

|  Industrial Plants—especially  Chemical |  
§ Plants, Power Plants, Laboratories, Air I 
I Conditioning and  Process Piping.

i Possibility of perm anent employment = 
I for those who qualify.

I Large Midwestern Engineering and \ 
= Construction concern perform ing work f 
I Internationally.

: Send complete Resume, stating experi- I 
I ence, education and sa la ry  requirement. \

= P -8 1 0 , C h e m ic a l  E n g in e e r in g

|  520 N o r th  M ic h ig a n  A ve., C h ic a g o  11, 111. I

■■ .••••IIIIIMIIIIIMIMIIIIIMIIIIMIIIIIIIIIIIIIMIIIIIMIIIIIIIIIIIIIIHIIIIMIIIIMIIIIIIIIIMIHIIII.
• HHIIIIUIHMHMIIIIIMMMMaiUIMIMMMMIIIIHMUUUIIIIMHIMIIMMMIIMIIIMMHUnUMMli

W A N T E D

I DESIGN ENGINEER |
: P rom inent chem ical m anufactu ring  com pany desires f
I com petent m echanical o r chem ical engineer experi- E 
f enced in p lan t design and layout. A pplicant m ust § 
E bo capable  of tak ing  d irect charge of design group =
|  located in New York City, and m ust have re- E 
= sourcefulness and a b ility  to v isualize engineering 5 
E problems involved in a  m ajor niidw estern inorganic =
|  chem ical Industry  in in itia l stage of developm ent. E 
§ U nusual opportunity  to advance as operations ex- §
|  pand. P lease fu rn ish  complete d e ta ils  of education , |
E experience, ava ilab ility  and  salary .

P -820 , C h e m ic a l E n g in e e r in g  
|  330 W e s t  42n d  S t., N ew  Y o rk  IS . N . Y. f
r.MHIIIIMMMMIIIIMUMIIIIIIMMimillUIIMMIIMIHIMMUIHIMI IIIIIIIIMMMMIIIMIUMlT
.«iiiimiMittiiiiiiMiiiiiiiiuiiiiiiiiiiMMiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiMMiiiiiiiMtiiiiiiiimii»
{ Long estab lished, p ro g re ss iv e  com - f 
| pany e n g a ge d  in the m anu factu re  o f  |
{ bu ild ing  m ate r ia ls  and  a llied  lines, §
| has posit ion s open fo r  qualified men f 
i in the fo llo w in g  fields:

| ASPHALT CHEMIST (2)
§ familiar with emulsions, cutbacks and I 
§ adhesives. Three or four years experi- \
E ence preferred. I

| AUTOMOTIVE CHEMIST, Sr. )
e thorough knowledge of sound dampen- 1 
E ing, colloid chemistry and crack sealers. ^

ROOFING CHEMIST
I to assist Manufacturing Department Ex- 
| ecutive in compilation of technical re- 
| ports, specifications, control, etc.
E Location— M e tropo litan  N e w  York A re a .

= P lease subm it resume outlin ing expert- 
| ence, education and sa la ry  requirem ents to  

I*-825, C h e m ic a l E n g in e e r in g  
|  330 W e s t  4 2nd  S t., N ew  Y o rk  18, N. Y.
  Hiaaiaaiaaaaaaaaiaaaaaaaaaiiaiaiaaaaa Mtaamnm............ 

Aluminum Open Hearth Operator
S e c o n d a ry  n o n fe r ro u s  r e f in e r s .  M id w e s t
e rn  R e g io n . S ta te  e x p e r ie n c e ,  q u a l i f ic a 
tio n s , r e f e r e n c e s  a n d  w a g e s  d e s i r e d  in  
f ir s t le t te r .

con xT C h e m ic a l  E n g in e e r in g
520 N o r th  M ic h ig a n  A ve ., C h ic a g o  11, 111.iHMIIIIIIIIIIIIMIHIIIII

MUaiUllMIMMMIIIIMIMIIlmilllUMMI ■MMMMIII mmmmm. u.

•aMMMaaiiiitaaiiiiii iiiiiaiiiiiiimnii uiiuiiiiiiiiiuuiiiiiiiiiiHiiiiiiiiMtitiuuiuiMui

EXPERIENCED PLATE DESIGNER 
AND ESTIMATOR WANTED

Excellent opportunity, large plant lo
cated in the South. G ive references.

t m  w P ' ? 8? i  C h e m ic a l  B n g ln e e r ln g  
330 AY e s t  42nd  S t.,  N ew  Y o rk  18, N . Y. 

•«iMinMaaaiiiiiuiiiaaaiiiiiiiaaainitaiiiaaaiiiiiiiiiiaiiimmutiinimiM.il

D R A F T SM E N
DESIGNERS AND CHECKERS 

with experience on 
Structural Steel and Concrete 

Process Piping 
Pressure Vessels

The Boston office of E. B. 
Badger and Sons Co., inter
nationally famous chemical 
engineering organization, of
fers qualified men well-paying 
positions. This is a fine oppor
tunity for men who would en
joy working in congenial sur
roundings and with pleasant 
cooperative associates. A  per
sonal interview' can be ar
ranged in your city. This is not 
a temporary position. Write, 
giving full details of back
ground and experience, salary 
wanted, etc., to

M r, W illiam  M . Rose, Personnel Director

E. B. Badger and Sons Co.
75 Pitts Street, Boston, Mass.

iiuiiiiiiiiiiiiuiiiiMMiiiiiiiminiiniiininiHiiiiiiiiinuuMHiii iHIIUUHUtUIUui

Brass Open Hearth Operator
S e c o n d a ry  n o n fe r ro u s  r e f in e r s .  M id w e s t
e rn  R eg io n . S ta te  e x p e r ie n c e , q u a l i f ic a 
tio n s, re fe re n c e s  a n d  w a g e s  d e s ire d  in  
firs t le tte r .

I >-844, C h e m ic a l E n g in e e r in g  
520 N o r th  M ic h ig a n  A ve., C h ic a g o  11, 111.

r.HUIUIIIMIIUlUIIII

LHIMIIIIHMIIIIMtmiHIIIHItlaMIIHHIHMlMHI

MMMIMMMHIHMMIMUHIMIUMMMIMHti

uuuiiuiuiiiiuiiiiuiumuaiiuuuuiiiii*

U N IV ER S IT Y  P O S IT IO N S
P la stic s  Research  L ab o ra to ry

I N e e d s  s ta f f  o f o rg a n ic  a n d  p h y s ic a l  \ 
I c h e m is ts , p h y s ic is ts ,  e n g in e e r s ,  p r e f e r a b ly  f 
I P h .D . o r  M .S. S ta te  a g e ,  e x p e rie n c e .

P -8 2 2 , C h e m ic a l E n g in e e r in g  
f 330 W e s t 42nd  S t., N ew  Y o rk  18, N . Y. I
* .muMmuiuuiuaiimiuiuuiuauiuiiuiiiniiiiiiHiiiuBammiiuituiiiiiiiiiuiumiiu. E 

niiiiuuiiitHiiuiuiiiiiai8iiiiiiiiuiiiiMiiiiiiiHmaiiiiiHiiiiaaiiiiiiiauiiaitiiinuuiuiuii|

ORGANIC CHEMISTS j
A newly organized H igh Polym er Re- I 
search D ivision planning rapid expan- I 
sion requires a num ber of organic 1 
chemists, preferably w ith advanced de- I 
grees. Positions offer excellent oppor- [ 
tunities. Experience in addition  and I 
condensation polym erization preferred  Ï 
but no t required. Position also avail- |  
able fo r organic analytical chem ist. | 
Address complete details to :

M a n a g e r ,  H igh  Polym er Research,

Industrial Rayon Corp .
W. 98TH A N D  W ALFO RU  AVE.

CLEVELAND, O.

CHEMICAL 
ENGINEERS
Large eastern chemical manufac
turer has openings for several 
outstand ing  Chem ical E n g i
neers, recent college graduates 
or graduates w ith  industrial 
exp erien ce  n o t exceed in g  5 
years, who are technically pro
f ic ie n t  for en g in eer in g  and  
process d ev e lo p m en t w ork. 
M ust have B.S. or M .S. D e
gree from recognized technical 
school and personality suitable 
for varied contacts. Work in
volves studies and investiga
tions of processing, materials 
h an dling , p la n t equ ipm ent, 
plant layout and cost reduction.

State age, education, expe- f ;
rience, m arital sta tu s, draft ! :
status, present salary and sal- f ;
ary expected. | j

P -8 1 3 , C h e m ic a l  E n g in e e r in g  
330 W e a t 42nd  S t..  N ew  Y o rk  18, N . Y. |  j

§ e §
• .

- .IIIHIIIIMUMIHIII iiiiimiiiiiiiiiuuiuniuuiiiiiuiuiiuuiiui mutuum-
W A N T E D

METALLURGISTS
F e rro u s  a n d  n o n -fe rro u s  m e ta l lu rg is ts  fo r 
d e v e lo p m e n t a n d  a p p l ic a t io n  w o rk  in  
e le c tr i c a l  m a n u fa c tu r in g  f ie ld . U n u s u a l 
a p t i tu d e  fo r  o r ig in a l  w o rk  r e q u i r e d ,  
c o u p le d  w ith  m e n ta l  a le r tn e s s  a n d  h ig h  
o rd e r  of in i t ia t iv e .  P r e fe r  P h .D . o r  M .S. 
d e f re e , o r  e x p e rie n c e  e q u iv a le n t .  F o r  a p 
p lic a t io n  a d d r e s s  M AN A G ER, T ech n ica l 
E m p lo ym en t. 306 F o u r th  A v e n u e , P itt s 
b u rg h , P e n n s y lv a n ia .

W E S T IN G H O U S E  
ELEC T R IC  C O R P O R A T IO N

WESTERN NEW YORK 
CHEMICAL PLANT 

HAS

ATTRACTIVE OPPORTUNITY 

FOR

G R A D U A TE ENGINEER  
o r A RCH ITECT

w ith  a p p ro x im a te ly  S  ye a rs  
experience  in b u ild in g  de sign  

an d  m aintenance.
p .82 1. Chem ical Enginee ring  

330 W. 42 St.. New Yo rk  18, N. Y.

tiiaiaaaiiiuuaiaaaaaui ill man u 11 im umili unii laia im i
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V\ T ź e a d t f

F O R  Y O U R

ELECTRICAL EQUIPMENT
Electric motors, AC and  DC
Compensators
Generators
Motor G enerator Sets
Air and  Oil Circuit Breakers
Panels
Exhaust Fans 
Control Equipment

S e n d  u s list w ith  fu l l  d e ta ils  
W IR E  O R  P H O N E  

P. O . Box  534

POWER EQUIPMENT CO.
373 SO. GOODMAN ST., ROCHESTER 7, N. Y.

Phone Hillside 2041

IMMMIIIIHIIHIHIIIIHI

W A N T ED

Electrical Equipment |
1— 10,000 KVA— T ra n s fo rm e r— 6B /13.8 K .V. = 
1— 400 A m p .— 65 KV— 3 p o le  h o rn  g a p  \ 

s w itc h . |
3— 200 A m p .— 66 KV— F u se s  a n d  H o ld e rs . = 
400-800 F t.— 250-500 M CM, 3 C o n d ., 23 KV = 

C a b le .
3— 66 KV L ig h tn in g  A rre s to rs .

C o n ta c t  Pu rchasin g  A ge n t

Pittsburgh Plate Glass Company |
N ew  M artin sv ille , W . Va.

  .
-•MHHIIHHHHIHIIIIHHHIHHIHHIHUIIIIHHIHHtlllUIIIIIIIIIIUIHIIIIIHHHHimUHUUH.,

WANTED

I AIR COMPRESSORS I
Slationary — 100 Cfm and Up 

Portable — 2 Stage Only 
L. W . B A U ER  

North Bergen, N. J.
r.IMHHHIHUMIHHIHIIilllHHIIHIIIIHHHMtlllMIHIMIIIHHMHIIIHHHIIIHHHHIHHMHM.
. mi,(mm ii iimiiiuii i mu mil ni muni minimum mum ni h mi il ii i huh 11 it ■■ ni ntt ■

M IX E R  W A N T E D

One heavy-duty, double-arm  m ixer, 100 gat. working 
capacity , steam -jacketed  for 80-100 lbs. pressure, 
sigm a blades, power t i l t ,  B aker-P erk lns, W erner- 
P fleldcrer or Readco make.

B R O A D W A Y  C A N D Y  & T O B A C C O  C O .

=

700 S. Broadway, B altim ore 31, Md.
iMiiiHiinmiiiiiHimiii

¿mlllHIHIIIHIIIHIHHIHHUHIHHHIIIIIIIIHIIIIIIIIHIHHIIIIIIIHIIIIIIHHIIIIIIIIIIIIIIIHĤ

S U R P L U S  
j L A B O R A T O R Y  1 

E Q U I P M E N T
• The m iscellaneous lab ora to ry  
equipment listed be low  has been in

= use in our research departm ent fo r
I  a co m parative ly  short time. Som e |

o f the item s are  in o rig ina l c ra te s  
: or cartons;

|  1— Hevi-D uty c u rta in  a tm osphere box fu rn ace , type |
s # n D -1 0 l8 7 -C  com plete w ith  Foxboro In d ica to r-  I
:  contro ller, sw itches an d  relays,
i  1 Hevi-D uty P o t Type electric fu rnace. M odel I
5 M U -150, com plete w ith  cover Foxboro con- |
s tro lle r, sw itches a n d  relays. |
i  1 Cast Alloy Pot. i
§ 2—Pressed  Steel Pots.
i 1—Llndberg Cyclone Tem pering F urnace, type =
|  121618-KIT, S eria l #6575 (12 IIw. 440 w i ts ,  §
i  3P ) complete w ith  Foxboro In d ica to r con tro ller. =
§ Foxboro contro ller. L lndberg  lo ad  p roportioned  i
;  Cam con tro ller & relays, sw itches and  in terlock  i
= sw itches fo r t in -In  w ith  sa lt  po t contro l. §
i  1— F isher Pow er-House.
§ 1— S olar en larger, com plete w ith  cam era back  and  §
= negative carrie rs . *
5 1— 5" E k tar lens In  superm atlc  sh u tte r.
:  1—R ieble Im p act T este r  (in  c ra te ). §
a 1—W atson  C ontact P rin te r.

2—G raph ic  F ilm  H olders. §
1— F ilm  Processing T ank.
2— Steel Enam eled  T rays 18"x22". §
1— H an d  S an d er for D ouble R olls of Abrasive a

P aper, =
1—P r in t  D ryer 14"x20" size.
I— F ilm  T ank . 5
1—D esslcator Cabinet.
1—E tch in g  B ench, com plete w ith sink  an d  p lum b- =

ing. §
1—M ounting  Bench. =
1—D arkroom  T able, u n it  com plete w ith  two soap- 3

stone sinks an d  plum bing.
A ll m a te ria ls  lis ted  subject to  prio r sale. |

Address all communications to:

.1MHIHMU111111HH1111111M111111H11M111H1

2301 Davis S treet

^ *111111111 HltlllllllllMMHIIIIIIIIIIMIIIIIIIIIHIIIIIIIIMHIIIIIIIHIIIIIIIIIIHIMIMill*..Mllll* J

M E M t C U IlY  

BO U G H T, SOLD, REFINED

j Platinum & Precious Metal Scrap |
I. M ILL E R , IN C .

| 304 Co lon ia l A rca d e  C leve land , O . f
.MMItillllHIIIIIIIIIUiUIIIIIIIIHUIIIIIIIIIHIIIIIIIIIHIIIIIIIIIIIIHHIIIIIHMIIHIIHHUIIHIIH.

I  W E  BUY I

1 SU RPLU S C H E M IC A L S  !
3 Drugs, W axes, O ils, Gum s, P lastics, M er- = 

cury, N ickel, M onel and Inconel.

j Aetna Smelting & Refining Works f
I 13-15 C en te r  St., Je rse y  C ity , N. J. |
?|IUIIIIIIIIIHIIIIIIIIHHIIHIIIIHIIIIIIIIHIIIMIIIIHHMHIIIIIIIMHHIIIIIIHIHIIIIIIIMMHMIII? 

.  .HHHHIHIIIHMHIIIIIIHnillllHlinHIIIIHHHHHIIIMHIIHIIIIHMIHIIIIHIHMIIIIIIHH.H,.-

W A N T E D  i

IIMIIIIHIIIIHIIIIIIIIHIIIIIIIIIHIIIIIIIIIIHIIIIIIIIHIIIIIIIIIIHHHIIIIIIIIIItlllllHIHHIlX 
.■«IIHUIIIHIIIIIIHHIHIIIIHIIIIIIHIHIIIHIIIHIHIIIIHIHHIIIIIIIIIIIHIIIIIIHIIIIIIUHHHIIIÎ

PLANT FOR SALE |
All steel building, 502' long, 162' I 
wide. Center bay 60' with 51' bay \ 
on each side. Has 5 to 10 ton Shaw | 
traveling crane, 30' high to top of \ 
rail and 40' from ground to bottom f 
of truss. Railroad track running thru I 
center of building; concrete floor, = 
unlimited load.

L o c a te d  In th e  G r e a t e r  S t. L ouis In d u s- i  
t r ia l  A re a — th e  H u b  o f  A m e r ic a ,  w ith  jj 
r a i l r o a d ,  tru c k , w a te r  a n d  a i r  t r a n s p o r t a -  jj 
t io n  fa c i l i t ie s ;  c o m p le t e  w ith  a ll u t i l i t ie s .  =

JOS. G R E E N SP O N 'S  SO N  
PIPE C O R P O R A T IO N

N A T IO N A L  S T O C K  Y A R D S . ILL. 
f A cross the M iss is sip p i from  St. L o a ls l I

Surplus Raw Materials j j HEAVY DUTY MIXER
W a ste s  —  B y -P rodu cts ■ 

o f A ll Kinds
Residues

: W -8 1 5 , C h e m ic a l E n g in e e r in g  =
I 330 W e s t  4; nd  S t., N ew  Y o rk  18, N . Y. ¡
HHIIHMHIHHMIHIHHIIHIHUHHIIIIHIUIIHHIHHHIHHIIIHIIM̂IUHUMIIUIIHUHHIIHH.

Vacuum , Steam -Jacketed, W ork ing  
Capacity— 150 G allons o r Larger.

W -7 8 3 , C h e m ic a l E n g in e e r in g  
520 N o r th  M ic h ig a n  A v e ., C h ic a g o  11, 111.

■HHIIHHHHUIIHHUMHIIIHMMIHHIIIHHHHIIIIHMHIIIIItUUIHIIIIHMMHHIMHMIHU*

Mmi H Ul I mi il II I in*

—BOILERS—
4— B ra n d  n e w  200 lb s . to 450 lb s . C om - |  

b u s tio n  E n g in e e r in g  B o ile rs . G e n e r a te s  § 
u p  to 44,436 lb s . s te a m  p e r  h r .  a c tu a l .  ¡ 
W ith  o il b u r n e r s  a n d  m o d e rn  a u to -  j 
m a tic  ie a tu r e s .

4—400 H P, B & W  167 lb s . L o n g itu d in a l 1 
D rum  B o ile rs  w ith  s t r u c tu r a l  a n d  D u tch  jj 
o v e n  f ra m e  w o rk , b r ic k in g  a n d  v a lv e s ,  §

2— M o d ern  400 lb s .  C o d e  W a te r tu b e  Boil- |  
e rs .  E v a p o ra tio n  r a t e  u p  to 33,462 lb s . I 
p e r  h r .  w ith  v a lv e  f it tin g s . L ike I 
n e w .

1— 125 H P, 175 lb s . W a s h . I ro n  W o rk s  V er- = 
t ic a l  E x te n d e d  F ire b o x  B oiler.

1— 65 HP L id g e rw o o d  200 lb s . C o d e  V er- § 
t i c a l  R o u n d  B oiler.

2— 1001 H P, 250 lb s . C o d e  4 d ru m  S tir l in g  1 
B o ile rs . |

S u b je c t  to p r io r  s a le .

SU N D F E L T  E Q U IP M E N T  
C O M P A N Y ,  IN C .

3422 F irst A v c . So. S e a ttle  4, W ash . ¡ 
M a in  1474

I V Ä L V

H. W . W h itm ore, C h ie f Engineer

Deepfreeze Division  
M otor Products Corporation  |

§ I

1 i

N orth Chicago. Illino is ¡

i  o  oPGiaiTOBoaa. a  eqaobo a  s

K a ™ ®  [?>(§) (LomKi
P L U M B IN G  SU P P L Y  CO ., IN C .
Power P la n t  Valves and Engineering S pe
c ialties for Oil, S team , Gas, Air, Liquid 
and Chem icals.
Jenkins, F a irbanks, Sarco, Powel Valo 
and surp lus.

Large Complete Stocks */*" to 24"
113 E A S T  31st ST., N E W  Y O R K  C IT Y

For Hourly Nation-wido Shipments 
C A L L  M Urray H ill 3-3408

i ©KEVffloo poee a EinnroBasi
IIIUUUUUIIIIIIIIIIIIHHIIHIillll IIIIHIilHIUUHHI

IMIHIHHHilMHIiHltHHilHIIIHHMHIIIHHiHlillllHHIIIIIIIIHIIIHIilllHlllillllHHIIIIHJ
FO R S A L E

One new. unused 2'/a inch Qulm by screw  pump, all f
Iron construction . Suction flange 2'/2 Inch, d is- a
chargo flange I'/a inch. D irect connected W esting- i
house 5 H .P ., 220 V.. 3 phase, 60 cycle, 690 a
R .P .M ., to ta lly  enclosed, dust-proof m otor. B u ilt f
to hand le  liqu ids of 600-4000 SSU viscosity a t  =
2000 lbs. per hour.

F S -8 1 7 , C h e m ic a l E n g in e e r in g  
330 W e s t 42nd  S t., N ew  Y o rk  18. N . Y. f

W ANTED TO BUY

XHIHHHHIIIiHHIHHIIHIIIIHUIIHIIIHIIIIIHIIIIIIIIIHIIIIHIIIIHIIIIIIIIHIIIIIIIIIUHHHH* ,

| AIR COMPRESSOR I
S T A T IO N A R Y

j Worthington latest type 14x13 632 |
I C.F.M. 100 HJP. synchronous motor, all \ 
\ controls, V belt drive. Air receiver ¡ 
j filter and a lte r cooler. Only In opera j 
|  tion approxim ately 90 days.

Immediate  Delivery

I G . R A Y M O N D  KO EH LER  !
I 1733 N. 5th St., Phila, Pa. I

Tel. Popular 5-0553

VMMIHMMMIHMillHIMHHHHMIHHIIIHIHHHIIHHIilHHHIIMHHIIHIIHHIIIIMMHHHIM« 1 

t  MIHIIHHIIIHIIIIHHIHHIIlmilllHIIIHIIHHIIIIHIIHHIIHIIIilllllHtllllHIIHHIIIHHIHI J

| H O M O G EN IZES ;
I 500 Gallon Mantón Gaulin Hom og- i 
¡ enizer serial number C.G. 4336-71 | 

Perfect condition  

F R A N K  R. M A R C H IO N Y  
I 574 W . 130th St. N . Y. 27, N. Y. j
n u w il l . l . i  UMIIHIIMIII* •HtHMHHIHillHIHIIHIMIHHHIHinHla.MMi.M... . . . . . . .  . . . . .  >

FO R  SA L E

PULVERIZER
O n e A m e r ic a n  P u lv e r iz e r— C ru s h e r  T y p e  
ST.T. w ith  C e n tu ry  In d u c tio n  M oto r 25 
H .P . 3 p h a s e

B R IQ U ET T IN G  PRESS
O n e  E conom y  B riq u e ttin g  P re s s  M od e l 
# 1 1 -F C — w ith  L ouis A llis  M otor— H ig h  
T o rq u e  T y p e — 11 H .P ., 3 p h a s e — to m a k e  
b r iq u e t te s  m e a s u r in g  6 " x 6 " x l2 " .

W rite , w ire  or telephone

NEW JERSEY METALS COMPANY
712 Rockefe ller St. Elizabeth, N . J.

E L IZ A B ET H  2-6465 ¡
’.MIHIHIIHHIHHIMHIIHIHHMMHIIIIHIMIIHIIIIIIIIIIIIIIHHHIIMIHIHIIIIIIIIIHIHIHIIIIHr
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I S a v e  MONEY— g a i n  MONTHS!
L "Scotch thrift" is famous so is the saving 

made by buying machinery from

CONSOLIDATED
G U A R A N T E E D . .P R O M P T  D EL IV ER IES. .R EB U ILD IN G

A L U M IN U M  V A C U U M  ST ILLS, 

KETTLES, T A N K S

2— C losed  lock, a g ita te d  Kettles with 
colls: 3— 1,200 ga l., 1— 900 ga l.

1— 1,200 ga l.  c losed  iack. Kettle or 
Vacuum Still.

3— C lo se d  lack, a g ita te d  Kettles or 
Vacuum  Stills.

1— 250 ga l.  C o pper jack, a g lt, closed  
Kettles or Vac. Stills, one with  
colls.

1— 350 ga l. c losed  jack, a g lt. Kettles.
1— 100 ga l.  open Tank.

28— 250 G A L . N E W  C L O S E D  H O R I-  
Z O N T A L  S T O R A G E  T A N K S . O Y A L  
SH A P ED , A P P R O X , 4 6 "  A N D  2 8 "  
BY 6 1 "  L O N G  1 8 " R O U N D  M A N 
H O LE  IN  TO P, PLATE.

S P E C IA L  P U R C H A S E

-A .  C o lton  No. 14 Fully A u tom atic  
Tube Filter Filler, C lo se r  and C lip 
p ing M achine.

-Pneum atic Sca le , six head, fu lly  au 
tom atic C ap p in g  M achine.

-W o rld  and Erm old sem i-autom atic  
Labelling M achines, M D .

-W  & P M IX ER , 150 ga llon  cap ac ity , 
100 ga llon  w ork ing cap ac ity , siie  
15. style V I. type  BS. equipped with 
sigm a b lades, fu lly  motorlxed. N E W  
unused.

-Stokes H an d  Tube Flll<y*s.

-Colton H an d  Tube Fillers.

■Hand C lose rs and C rim pers.

D R Y E R S

1— Devine V A C U U M  SH E L F  DRYER, 
14 shelves, 40x43;

2 B. & C . 2 8 "  d ia  x 6 0 "  face  A tm o s
pheric D O U BLE  D R U M  D R Y E R S  com 
plete.

9— D irect heat R O T A R Y  D RY ER S; 4x30' 
5 x30’, 7 0 "x 3 0 " ,  6 'x60 '.

1— R O T A R Y  K ILN , 6 'x60 '.
5— R O T A R Y  V A C U U M  D RY ER S; 1—  De-

vine, 5 'x3 0 '; 3— Devine, 4 'x2 5 '; 1__
Devine, 4 'x0 3 '; 1— Struthers W ells; 
30 x !2  .

1— 6'x35 ' Louisville  D irect H e a t  single  
shell R o ta ry  D ryer.

2~CRYSTALIZERs!UUm & A,mos»h- !'

6~“ f E?o»LE M ILLS. I— 6' x 5 ' B urrstone L ined: 
r f }  K W *  Rubber L ined; 4— 30 gal. porcelain 

lined. O ther Sizes.
1—24" x 24". Jeffrey single ROLL CR USH ERS.
5— DRY POW DER M IX ERS various sizes. To 3000 lbs.
6—  RAYMOND P U L V E R IZ E R S : 4-ro ll high S id e : No. 

I, No. 0000.
12— OLIVER F IL T E R S . 4 ' x 6 '. 6 ' x 6 '. wood and 

Iron; 8 ' x  8 ';  8 ' x 12'.
8— HEAT EX CHA NG ERS, 50 to 1600 sq. f t. heating 

su rfaces; 5 copper, 2 steel tubes.

open

O n ly  a p a rt ia l listing. S p a c e  doe s not 

perm it list ing a ll Item s. Send us your 
Inquiries.J U S T  P U R C H A S E D

Ch em ica l Perfume Plant

2— 200 ga llon  C o p p e r Steam  jacketed  
A g ita te d  Kettles.

4— 100 ga llon  C o p p e r steam  jacketed  
A g ita te d  Kettles.

1— 275 ga llon  A ll C o p p e r Vacuum  
Pan, com plete with condenser.

1— 250 ga llon  A ll C o p p e r Vacuum  
Pan, com plete w ith condenses.

1— 60 ga llon  A ll C o p p e r Vacuum  Pan, 
com plete w ith condenser.

1— 50 ga llon  A ll C o p p e r Vacuum  Pan, 
com plete w ith condenser.

2— 25 ga llon  C o p p e r Jacketed  Evap 
o ra tin g  Pan.

1— 60 ga llon  C o p p e r Jacketed  Evap 
o ra ting  Pan.

1— Porcelain  lined Pebble M ill.
1— J. H . D ay  Drug M ixer.

13— 400 lb. A ll C o p p e r Perco lators.
8-—200 lb. A ll C o p p e r Percolators.
5— 100 ga llon  C lo se d  C o p p e r Tanks.

M isce llaneous sm all copper tanks 
crocks, stone perco la to rs, stone 
filters, etc.

TH E  K E Y  T O  S A V IN G T IM E  A N D  M O N E Y"AM ERICA’S B EST  
BUYERS”  

WANT 
YOUR IDLE 
EQUIPMENT

PRO D U CTS COM PANY, INC
SINGLE ITEMS 

TO
COMPLETE

PLANTS

15 PA RK  R O W N E W  Y O R K  C IT Y  7 • N. Y.

Tel. B A rc la y  7-0600 ------------------------

Shops: 335 Doremus Ave., N ew arh: N. J.

EVERY M A C H IN E  IN  Y O U R  P LA N T  IS  A  U SED  M A C H IN E ’
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U N I O N S T A N D A R D  E Q U I P M E N T
R e b u i lt — G  u a r a n t e e d

Vacuum  Pans w ith and w ithout heavy 
duty agitators, sizes 20", 3 ', 4 ', 5', 6' 
Glass-Lined Vacuum s 
P fau d ler 150 gallon and 125 gallon 
Pan w ith heavy duty agitator.

M ixers—F. J. Stokes, J. II. Day, New 
Era, H ottm an, etc. From  2 gallons 
to .450 gallons, w ith and w ithout 
jackets, single and double arm  agi
tators
SPEC IA L:—3 T on Spiral M ixer, 3 
Ton Paddle  B lade Pigm ent M ixers 

G rinders & P ulverizers—T hree NEW  
M ikros, One SH, Two M ikros, 4TH, 
24" Schütz O’N eill, P ra te r, M ead— 
Gauge M ills or D isintegrators.

M ullers & Sizers—4', 6' and 9' sizes
R oller M ills—Day, Lehm an 12"x 30" 

K ent 9" x 24", Soap M ills—N. E. 
Heavy Duty types.

Sifters—R otex 20"x48", Gayco 4' A ir 
Separator and S ifte r; A llis-Chalm ers 
Low H ead

Centrifuges—T o lhurst 26", Crescent- 
M orris 40" Basket C entrifuge

Jacketed K e ttles—W ith and w ithout 
agitators, C opper, A lum inum  and 
Stainless Steel. Give fu ll req u ire 
m ents. V ertical M ixers, H obart, 
R ead, Century.

Filter Presses—Shriver, O liver Sweet- 
land, Johnson , 12", 24", 30" sizes. 
W rite  deta iled  requ irem ents.

W rapping M achinery—Package M achin
ery, A m erican M achine & Foundry, 
Hayssen, G ellm an and others. Send 
sam ples w ith requ irem ents.

Labelers — E rm old  Sem i-Autom atic 
W orld  Fully  A utom atic

Fillers—K arl K e ifer R otary  Visco— 
U. S. B ottlers—Acme C-10—N . E. 
H igh Speed Viscous and Semi-Viscous 
F illers—F ille r—Mch. Co.—Stainless
Steel P iston—K arl K eifer #10 P iston  
F ille r

O V E R  5,000 

M O D E R N  

M A C H IN E S  

IN  S T O C K

Send for O u r  

Latest C a ta lo g

W r i t e  -  o r  W i r e  C o l L t

UNION STANDARD EQUIPMENT CO.
3 1 8 -3 2 2  Lafayette  Street N e

C ab fe  A d d re ss: " C O N F E C M A C H

N e w  York 12, N .Y .

W E  P A Y  

C A S H  FO R  

S IN G L E  

M A C H IN E S  

O R

E N T IR E  P L A N T

;  MIMIIIIIIItllMIIIIIIIIIIXIIIIIIIIIIIIItMIIIIIMIIIIIIIIHIMIillllllllllltlllllimuMIIIIIIIMMIII

H O IST S
I Vs* % . 1» 1%  a n d  2 to n  C h a in  H o is ts ,

s t a n d a r d  li f t .
I 1 a n d  1 % to n  E le c t r i c  H o is ts , 3 p h .,

60 cy s . 220 /4  40 V.
K IL N S AND D R Y E R S

|  2— 8 ' 6" x  7 '6 "  x  125' lo n g  V u lc a n  K iln s .
S h e l l—  % "  P la t e .

5 1— 7 '6"  x  7' x 125' lo n g  V u lc a n  K iln .
S h e ll— % " P la te .

I 2— 5 '6"  x  5 ' x  CO' M o sse r  K iln s .
|  1— 5 ' x  30' R u g g le s -C o le s  A -S D o u b le  S h e ll

R o ta r y  D ry e r .

PU L V E R IZ E R S
= 4— R a y m o n d , 5-0, 4-0, 3-0.
I 2— S c h u tz -O ’N e ill, 20" a n d  IS ".
§ 1— K e n t  26" P u lv e r iz e r .

M ISC ELLA N EO U S

G A SO LIN E D R IV E N  
P O W E R  PLA N T

1— G a s o lin e  d r iv e n  p o w e r  p la n t ,  28 K W  
o r  35 K V A . H e r c u le s  M o to r  C orp . 
e n g in e , A-V4 x  A -% , M ode l W X L C -3 , 
S e r ia l  # 1 8 0 5 7 2 , w i th  U. S. M o to rs  
G e n e ra to r ,  T y p e  M -7, 220 V o lt. 3 
p h a s e ,  60 cy c le , 1200 R P M . S e r ia l  
# 2 9 8 1 , c o m p le te  s e l f - c o n ta in e d  w ith  
p a n e l  b o a rd .
H a s  a  c e n te r  ta p ,  110 v o lts , s in g le  
p h a s e .

Motor Driven 
WELDERS

300 & 400 AMPERE 
HOBART—  

GENERAL ELECTRIC 
— LINCOLN

Latest type
N ew  1943— u s e d  le s s  th a n  o n e  y e a r—  

R e c o n d itio n e d .

M O T O R  D R IV E N  
ARC W E L D E R S

W rite or wire at once for price 
— offered subject to prior sale.

1— 3600 sq . f t .  C r. W h e e le r  S u r f a c e  
C o n d e n s e r .

5— S to r a g e  t a n k s  fo r  a m m o n ia  o r  o th e r  
h ig h  p r e s s u re  r e q u i r e m e n ts ,  w i th  h e a t 
e rs . 8'  x  3 8 '6 " , 2 0 0 #  w .p ., 1" th ic k ,  
m fg . b y  B la w  K n o x . N ew  1943.

300 a n d  400 a m p e r e  M o to r  D r iv e n  W e l
d e r s — G e n e ra l  E le c t r i c .  H o b a r t ,  L in 
co ln .

5— D in g s  M a g n e t ic  S e p a r a to r s ,  IR 1 4 , 110 
V , 86 R P M  w ith  M G se t.

A  q u a n t i t y  o f D u r iro n  a n d  S ta in le s s  S tee l 
P u m p s  a v a i la b le .  S e n d  u s  y o u r  r e q u i r e 
m e n ts .

N E W  T U B E  M ILLS
2— N ew  7 ' x  24 ' A llis  C h a lm e r s  T u b e  M ills, 

T w o  C o m p a r tm e n ts ,  C o m p e b  d e s ig n . 
R e a d y  f o r  im m e d ia te  s h ip m e n t .

R e co n d itio n e d
1— 6' x  22 ' A llis , C h a lm e r s  # 1 2 , T w o  

C o m p a r tm e n t ,  T u b e  M ill, w ith  L in k  
B e l t  S i le n t  C h a in  D riv e , c o m p le te ly  r e 
c o n d i t io n e d .  R e a d y  fo r  im m e d ia te  
s h ip m e n t .

H IG H  P R E S S U R E  
ST O R A G E  TA N K S

4— A m m o n ia  o r  H ig h  P r e s s u r e  S to r a g e  
T a n k s  7 ' 11" I.D . x  39 ' 5 -% "  lo n g , 1 
3 /3 2 "  s h e l l ,  1" h e a d s . C o n s t ru c te d  a c 
c o rd in g  to  A S M E  C ode U69. 2 0 0 #
W .P ., 4 0 0 #  h y d r o s ta t i c  te s t .  F i t t e d  
w i th  b a y o n e t  h e a te r .  N ew  1942.

Ś Ś  s Ji
70 P IN E  STR EET  jJJ W H IT E H A L L  3-2172 Jfj) NEW  YORK 5, N. Y. j

«IIIIIIIIIIUIIIIIIIIIIMIIIIHIIIIIIIMIIIIIMIIIIIIIIIIIIIIIIIIIHIIIIIIUIIIMIIHIIIMIllllHliiii,,!,,

A lw a y s  get ISP 's  quotations too!

U SED  TA N K  CA R T A N K S  |
For Liquid Storage  
6,000 to 10,000 gallons

H E A V IE R  S A F E R  C H E A P E R  ! 
C L E A N E D  TESTED  

P A IN T E D
A lso , V e rt ica l Tanks o f  a ll C a p a c it ie s

IRON & STEEL PRODUCTS, INC. I
41 years’ experience 

13460 S. B ra inard  A v e . C h ic ago  33. III.
" A N Y T H IN G  containing IR O N  o r  S T E E L "  !  .

■ lllllilHIIIIIIIIIUIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIMIIIItlllMIIIIIIIIIIIIIIIIUIIIIIIIIIIHmilltHM.'?

ntllllMtUUUIIIIUillllllMIIIMIIIIIIUiillllllllUUMIIIIMIUIIIMUMHIIMIIIMIMIIIIIMMHr

STEEL | 
STO RAG E  T A N K S  '

500 G allons and larger—  
storage and Pressure 
types. Kettles —  mixing 
t a n k s  —  miscellaneous 
tanks for a ll types of 
liquids.

RECONDITIONED TANK CAR TANKS
W rite us 

regarding your needs.

ERMAN-H0WELL & CO.
332 So. M ich iga n  A ve . C h ic a g o  4
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W E  O W N  A N D  O FFE R «  •

F ILTER S

5— O liv e r  8 ' x  6 ' A c id  P ro o f R o ta ry  F ilte rs  
o r D e w a te re r s .

1— S h riv e r  3 6 "  x  3 6 "  R u b b e r  C o v e re d  F il
te r  P re s s ,  15 p la te s

2—S p e r r y  T y p e  3 2 "  x 3 2 "  C a s t  Iro n  F ilte r  
P re s s e s ,  26 a n d  32 c h a m b e rs

8— C a s t I ro n  F ilte r  P re s s e s ,  12" to 36", 
r e c e s s e d  a n d  p la te  a n d  fra m e

6— W ood  F il te r  P r e s s e s ,  18", 2 4 " , 3 0 " , 3 6"
2— A m e r ic a n  6 ' 2 D isc a n d  4 ' 4 D isc

R o ta ry  C o n tin u o u s  F ilte rs
1— V a lle z  N o. 49 R o ta ry  C o n tin u o u s  F ilte r
1— V a lle z  L a b . F ilte r

KETTLES —  C R Y S T A L L IZ E R S

4— B u flo v a k  375 g a l .  J a c k e te d  K ettles  
1— P fa u d le r  275 g a l .  N ick e l K ettle
1— D ev in e  5 ' x  4 ' C lo sed  J a c k e te d  K ettle
2— C lo se d  J a c k e te d  S te e l K e ttle s , 6 ' x  5 '
4— P fa u d le r  G la s s  L in ed  K ettle s , 200 g a l .
5— A lu m in u m  Jk td . K e ttle s , 5, 30, 60 g a l .  

22— C o p p e r  K e ttle s , J a c k e te d ,  so m e w ith
A g ita to r s , 10 to  100 g a l .

1— L e a d  L in ed  J a c k e te d  K e ttle , 175 g a l .  
4— S ta in le s s  S te e l K e ttle s , 100, 150, 300 

g a l .
4— S te e l J a c k e te d  K e ttle s , 200 to 600 g a l .  
1— A u to c la v e , 50 g a l . ,  a g i ta to r s ,  400

lb . I.P .
1— 2 ' x  4 ' H o riz . C a s t Iro n  A u to c la v e
2— B u flo v a k  3 ' a n d  6 ' d ia .  C ry s ta l l iz e rs
5— S w e n so n  W a lk e r  C o n tin u o u s  C ry s ta l 

liz e rs

K IL N S — D R Y E R S

1— R o ta ry  K iln  71/ 2'  x  130'
2— A llis  C h a lm e rs  R o ta ry  K iln s , IV z ' x  65' 
1— D e v in e  L a b . V a c u u m  S h e lf  D ry e r
1— C h ris tie  6 ' x  40 ' R o ta ry  D ry e r  
1— 10' x  90 ' R o ta ry  D ry e r  
1— T ra y lo r  71/ 2'  x  51 ' R o ta ry  C o o le r 

10— R o ta ry  D ry e rs , from  4 ' x  20 ' to 6 ' x  60 ' 
1— C o p p e r  S h e ll  R o ta ry  D ry e r , 6 ' x  17'
4— R o ta ry  V a c u u m  D ry e r , 18" x 31/ 2',  4 'x  

15 ', 5 ' x  33
3— B u ffa lo  V a c u u m  D ru m  D ry e rs , 2 4 "  x 

2 0 " , 4 8 "  x  4 0 " , 5 ' x  6 '
1— R o ta ry  S te a m  T u b e  D ry e r , 6 ' x  2 7 '6 " , 

w ith  42-41/ 2"  x 2 5 ' tu b e s
1— S te in e r  a n d  H u d so n  G a s  F ire d  D ry e r
1— G e h n r ic h  G a s  F ire d  T ru c k  D ry e r
1— 2 2 "  x 60" A tm o s . D rum  D ry e r

LIQUIDATION
M arysvale , Utah

Including Kilns, Crushers, Boilers, 

Bucket E levato rs, E vap o rato rs, C e n tr if 

uga ls, M o to rs, Pumps, etc.

S e n d  fo r  C om p lété  Bulletin

G R IN D E R S — S C R E E N S

1— A llis  C h a lm e rs  N o. 5 S u p e r io r  Mc- 
C u lly  C ru s h e r , 10" o p e n in g  

1— A llis  C h a lm e rs  36" x 16" C ru s h in g  
Rolls

1— A llis  C h a lm e rs  9 " x l 6 "  J a w  C ru s h e r
2— L e h m a n n  5 R oll R e fin e rs , 2 0 "  x 48"
2— A m e ric a n  16" x 40" T h re e  R oll M ills, 

w a te r  c o o led , 20 HP m o to rs  
I— W illiam s  No. 1 H a m m e r M ill 
4— J a y  B ee H am m er M ills, 20 to 40 HP
1— W illia m s  In fa n t H am m er M ill
2— M odel 1SH M ikro  P u lv e r ip e rs
2— R u b b e r  L in ed  P e b b le  M ills, 3 ' x 3 '
1— 3 0 "  A ttr i tio n  M ill, w ith  2-40 HP m o to rs  
1— K ru p p  B e a te r  M ill, w ith  40 HP m otor 
4— R a y m o n d  M ills  N os. 0000, 000, 00, 1
3— C ollo id  M ills , E p p e n b a c h , G a u lin , D ay  

H u rre ll ,  L a b . to  200 g a l .
1— S tu r te v a n t  30" x 16" C ru s h in g  R olls
6— T y le r , R o tex , L e a h y  S c re e n s
9— T y le r  R o-T ap S iev e  S h a k e rs  

10— R o b in so n  G y ro  S if te rs , 2 0 "  x 48"

M IX E R S

9—P o r ta b le  E lec tric  A g ita to r s , Va a n d  Vl 
H P, e x p lo s io n  p ro o f  m o to rs

12— A g ita to r  D riv es , fo r ta n k s  from  10' to 
24 ' d ia .

8— S ta in le s s  S te e l 175 g a l .  M ix ing  T a n k s

1— T a n k , w ith  s id e  a g i ta to r ,  650 g a l .

2— J. H . D a y  30 a n d  50 g a l .  D o u b le  
A rm  H e a v y  D u ty  M ixers

1— W . & P . 20 g a l .  S ta in le s s  S te e l M ixer

1— N ew  E ra  J a c k e te d  M ix er, 200 g a l .

4— R e a d c o , B a k e r  P e rk in s  100 g a l .  D oub le  
A rm , H e a v y  D u ty , J a c k e te d  M ixers

1—F o w le r  & R o ck w e ll 5 b b l .  M ixer

9—N e w  1000 lb .,  2000 lb . D ry  P o w d e r  
M ix ers , m o to r d r iv e n

3— W . & P . M ix ers , 1/ 2, 9 a n d  20 g a l .

C E N T R IF U G A L S

I — T o lh u rs t 4 0 "  s u s p e n d e d  C e n tr ifu g a l ,  
p e r fo r a te d  s te e l  b a s k e t

1— T o lh u rs t 4 0 "  S o lid  B a s k e t C e n tr ifu g a l , 
m o to r d r iv e n ,  15 HP m o to r

7— T o lh u rs t 32" , 4 0 " , 4 8 "  S tlf-B a lan c in g  
C e n tr ifu g a ls , s te e l  a n d  c o p p e r  b a s k e t s ,  
to p  a n d  b o tto m  d is c h a rg e

5— 12" to 30" B elt U n d e r  D riv en  C e n tr i
f u g a ls

2— S h a rp ie s  N o. 6 P re s u r ti te  C e n tr ifu g e s

2— S h a rp ie s  N o. 6 S u p e r  C e n tr ifu g e s

4— De L a v a l N os. 300, 600, 700 C la r if ie rs

E V A P O R A T O R S — F A N S

1— S cott Q u a d . E ffect E v a p o ra to r , 8 '3 "  
d ia .  b o d ie s , 2500 sq . ft. e a c h  e ffec t

1— Q u a d . E ffect E v a p o ra to r , d e s ig n e d  to 
e v a p o ra te  60,000 lb . w a te r  p e r  h o u r

2— S w e n so n  S in g le  a n d  T rip le  E ffect 
E v a p o ra to r s , 1250 s q . ft. e a c h  e ffec t, 
s te e l  tu b e s

1— Z a re m b a  C o p p e r  S in g le  E ffect E v a p o 
r a to r ,  5 ' d ia . ,  500 s q . ft.

1— L illie  A ll C o p p e r  D o u b le  E ffect E v a p o 
r a to r ,  1000 s q . ft. p e r  effec t

1— S w e n so n  S in g le  E ffec t A lu m in u m  
E v a p o ra to r , 100 g a l .  p e r  h o u r

1— B u flo v a k  S ta in le s s  S te e l S in g le  Effect 
E v a p o ra to r , 900 sq . ft., 7 ' d ia .

8— C o p p e r  a n d  Iro n  V a cu u m  P a n s , 2 ', 
4 ', 6 ' a n d  7 ' d ia .

3— C a s t Iro n  V a c u u m  P a n s ,  7 ', 8 ', 12' d ia .

1— 7 ' d ia .  D o u b le  E ffec t E v a p o ra to r ,  3000 
s q .  ft.

M IS C E L L A N E O U S

1— A n d e rs o n  N o. 3 M o is tu re  E x p e lle r
2— K iefe r 72 s p o u t R o ta ry  B ottle  W a s h e rs

12— B u ck e t E le v a to rs , 10' to  50 ' c e n te r s  
10— 12" Belt C o n v e y o rs , b u il t  fo r a n y

le n g th ,  m o to r d r iv e n  
1— 16" T ro u g h in g  Id le r  B elt C o n v e y o r  175' 

c e n te rs
10— N ew  S ta in le s s  S te e l T a n k s , 100 to  500 

g a l .
4— D e v in e , M a rs h  H o riz o n ta l P is to n

V a c u u m  P u m p s , from  50 to 200 cfm .
4— D u riro n  C e n tr ifu g a l P u m p s , 3 "  x  2 " , 

175 g p m , 80 ' h e a d ,  I V i  H P m o to rs
4— T u b u la r  C o n d e n s e rs , 25 to 260 s q . ft.

10—L iq u id , P a s te  a n d  P o w d e r  F ill in g  
M a c h in e s

6— C a n  a n d  B ottle L a b e le rs
16— C o p p e r , G la s s  L in ed  T a n k s , 25 to  1000 

g a l .
25— C e n tr ifu g a l , P is to n  a n d  R o ta ry  P u m p s , 

1 "  to 5 "  d is c h a rg e

TABLET 
MACHINES

1— Stokes R o ta ry  DDS2, 1 3 /1 6 "
10— Stokes R o ta ry  D3 and D4, 3 1 /3 2 "
10— Colton, Stokes S ing le  Punch, up to

1— M u lfo rd  S ingle  Punch, I 1/« "
5— Stokes " R "  Single Punch, 2 V a "

-P A R T IA L  L IST  O N LY. SEN D  US Y O U R  IN Q U IR IE S  & L IS T IN G S -

EQUIPMENT
CO.

2 2 5  W E S T  3 4 t h  ST.

■— — ■I;.,.

N E W  Y O R K  1, N.Y.
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You need no  " Guarantee" from
75— C lo sed  A lu m in u m  R u b b e r -L in e d  T a n k s ,  4 6 1 -g a ls .

1— P f a u d le r  G la s s -L in e d  T a n k , 2 0 0 0 -g a ls .
1— P f a u d le r  G la s s -L in e d  T a n k , 5 0 0 -g a ls ., w i th  S ta i n 

le ss  S te e l L I g h tn in ' A g i ta to r .
1— H ig h  C h ro m e  I r o n  T a n k , 6000 -gals .
1— S ta in le s s  S te e l H o ld in g  T a n k , 1 2 0 0 -g a ls .
1— A lu m in u m  W e ld e d  T a n k , 6 ' O .D . x  12 ' lo n g , 

# 2 S H  a lu m in u m .
1— A lu m in u m  W e ld e d  T a n k , 3 '6 "  O .D . x  S' lo n g , 

# 2 S H  a lu m in u m .
1— A lu m in u m  W e ld e d  T a n k , 5' O .D . x  8 ' lo n g , % "  

# 2 S H  a lu m in u m .
1— S te e l V u lc a n iz e r , 6 % 'x 2 7 \
j — E d g e  M o o r I r o n  W o r k s  J a c k e t e d  K e t t le ,  3 '8 "x  

4 '1 1 % " .
2— C o p p e r  J a c k e t e d  S til ls ,  5 0 -g a ls ., 3 0 0 -g a ls .
4— A lu m in u m  E le c t r i c a l ly - H e a te d  K e t t le s ,  7 5 -g a ls ., 

A g ita te d .
5— S w e n s o n -W a lk e r  J a c k e t e d  C r y s la l l iz e r s ,  2 4 "x24"x40 ' 

lo n g .
1— H a r d in g e  S ile x - l in e d  C o n ic a l B a l l  M ill, 8 'x30".
1— H a r d in g e  C o n ic a l B a l l  M ill, 4 'x l6 " .
1— H e n d y  C o n tin u o u s  T u b e  M ill, 3 'x l2 \
2— A b b e  C o n tin u o u s  T u b e  M ills , 4 % 'x l5 ’.
2— S m id th  T u b e  M ills , 4 'x l 2 \
2— M icro  P u lv e r iz e r s ,  # 2 S 1 , # 2 T H .
1— S p r o u t  & W a ld ro n  3 -R o ll M ill, 9 "x24".

GELB
3— T h r o p p  2 - ro ll  R u b b e r  M ills , 18"x30".
1— T h r o p p  2 - ro ll R u b b e r  M ill, 14"x30".
1— A b b e  # 0 0 0  R o ta r y  C u t te r .
1— B a l l & J e w e ll  # 2 %  R o ta r y  C u tte r .
1— H a m b l e t  52" S in g le  P a p e r  C u tte r .
1— B u ffa lo  V a c u u m  D ru m  D ry e r , 3 '2 "x4 'C ".
2— B u ffa lo  V a c u u m  D ru m  D ry e rs ,  5 '1 0 " x l0 \
1— L o u is v i lle  R o ta r y  S te a m  T u b e  D ry e r , 38"x20 '.
1— H u h n  R o ta r y  S te a m  T u b e  D ry e r , 3S"x9 '.
1— R u g g le s -C o le s  R o ta r y  D ry e r , 7 % 'x 6 0 '.
1— B a r t l e t t  & S n o w  R o ta r y  D ry e r , 8 % 'x 5 0 \  B r ic k - L in e d .

13— S h a r p ie s  S u p e r  P r e s s u r i t e  C e n tr ifu g e s ,  3 H P  E x p lo s io n -P r o o f  M o to rs . 
1— W  & P  J a c k e t e d  M ix e r, 1 0 0 -g a ls , c a p a c i ty .
1— W  & P  J a c k e t e d  M ix e r , j a c k e t e d  b la d e s ,  5 0 -g a ls .
1— W  & P  J a c k e t e d  M ix e r , 3 0 -g a ls .
1— W  &. P  J a c k e t e d  M ix e r, 2 0 0 0 -g a ls ., S p e e d  R e d u c e r  & M o to r .
2— V a lle  # 4  R o ta r y  F i l t e r s .
4— S w e e tla n d  F i l t e r  P re s s e s ,  # 7 ,  # 1 0 , # 1 2 .
1— K e lly  F i l t e r  P r e s s ,  # 2 5 0 .
1— A m e r ic a n  3 L e a f  C o n tin u o u s  F i l t e r .
1— S h r iv e r  R u b b e r - L in e d  F i l t e r  P r e s s ,  1 2 " x l2 " , w ith  S ta in le s s  S te e l P u m p  

& M o to r.
1— H y d r a u l ic  P r e s s ,  24"x24", 14" R a m .

Send  for our "G e lb  N e w s  R ecord "

★ 60 Years of Leadership Protects You
-E S T A B L IS H E D  1886

R. GELB & SO N S INC. 
UNION, N. J.

U N ion v ille  2-4900

IIIMIIIIIIIIIIIIIIIIIIimillllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIItllllllllllltlllllllllllllllllllllllllllllllllllMIIIIIIIIIIIIIIIIIIHMIIimlllllllllMIIIIIIIIIIMIIIIIIIMIIi

ANHYDROUS AMMONIA PLANT
40 Ton Capacity Daily

Located at Syracuse, New York
N o w  O w n ed  by

ABE C O O PER , INC., 107 W . H iaw atha  Blvd. 

Syracuse, N. Y. Tel. No. 3-0151

P A R T IA L  L IST  O F  E Q U IP M E N T :
2— W a te r  g a s  g e n e ra t in g  s e ts  w ith  ig 

n ite r s , w a s h  b o x e s  a n d  s e a l s
1— 200 lb . w a s te  h e a t  b o ile r ,  3,375 sq . it . 

h e a t in g  s u r ia c e
1— S c ru b b in g  to w e r , 8* d ia m . x 41 ' h ig h , 

w h ic h  is a lo n g s id e  th e  b u ild in g
2— In te r c h a n g e r s  ( s h e ll 6  tu b e )  48”  D x 18' 

— 6 ”  h iq h
2— C .I. v e s s e ls ,  9 '0 "  D x 4 '-0”  h ig h
1— C .I. v e s s e l .  10'6”  D x 20 '6 ”  h ig h
1— S te a m -d r iv e n  g a s  c o m p re s so r , 5 -s tag e  

N o rd b e rg , 3500 cfm  to  1750 p s i.
3— S te a m -d r iv e n  g a s  c o m p re s so rs , 4 -s ta g e , 

N o rd b e rg , 675 cfm  to  1750 p s i.
2— S te a m -d r iv e n  a m m o n ia  c o m p re s so rs  

r a t e d  a t  80 to n s  e a .

1— S te a m -d r iv e n  g a s  b o o s te r  c o m p re s so r , 
N o rd b e rg , 1400 to 1750 p s i. ,  d is p la c e 
m e n t 2.69 cu . ft. p e r  r e v .

2— S te a m -d r iv e n  g a s  b o o s te r  c o m p re s so rs , 
N o rd b e rg , 1400 to  1750 p s i. ,  d is p la c e 
m e n t .966 cu . It. p e r  r e v .

3— S te e l ta n k s  8 ' D x 24 '-8”  lo n g . M isce l
la n e o u s  s c ru b b e r s ,  in te rc o o le rs  a n d  
a u x i l ia r y  e q u ip m e n t for th e s e  m a c h in e s

C R A N E S :
1— 46'-2-l/2”  s p a n ,  25 to n s  c a p a c i ty
1— 67'-8”  s p a n ,  25 to n  c a p a c i ty
1— 25'-9-Vfc" s p a n ,  25 to n  c a p a c i ty
1— 27 '-3”  s p a n ,  25 to n  c a p a c i ty
2— 14'-6" s p a n ,  25 ton  c a p a c i ty

M u ch  o th e r  m is c e l la n e o u s  e q u ip m e n t .

IIIIIIIIIIIIIIIIMIII'llllllttllllllllMMIM...

O V E R H E A D  C R A N E S
O N E  T O N  TO  1 25  T O N S  C A P A C IT Y

A  selection o f 340 overhead e lectric cranes to choose from . . . Phone or w ire us co lle c t

ECONOMY COMPANY
LiimiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiiiimiiiiiiiiiiiiiiHiimiiiiiiimiiiiiiiiitiiiiiiiiiitiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

4  9  V A N D E R B I L T  A V E N U E  
N E W  Y O R K  1 7 ,  N .  Y.

I l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l

• IIIIIMItlllllllllllllllllllllllll|l|MMIII||||IIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIII|l||||||||l|||.

IM M E D IA T E  DELIVERY
1— W illiam s size C ham m erm ili
2— T olhurst centrifuges 36" and  40"
3—3 roll w ater cooled m ills Kent, Ross
I— 125 gallon Blaw Knox ag ita ted  and  Jacketed =

autoclave §
I— New 50 gallon high pressure autoclave Koven I
5— Stokes F , T & B T ablet presses
1— 170 gallon Day Jacketed Jum bo m ixer
5— New 1000-2000~ powder mixers
2— Pebble m ills 30 gallon and  58 gallon
2— V acuum  stills , copper, 50 and 250 gallon
1— Prem ier 3 hp colloid mill
2— O&J au tom atic  labelers

SEN D FOR OUR LATEST BU LLETIN 
Bring Your Surp lus E quipm ent to Our A tten tion , jj

Chemical & Process Mach. Corp. |
146 G ran d  Street, N ew  York C ity , N . Y . S

'.JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItllllMllllllllllllllllllllllllilllllllllllllllllllll
mi u m im  ■■■■!■■■ u m  u mmi in  m  i m i m m  i iam m m  m u .

FO R SALE
5— R ed W ood Storage T anks, 50,000 gal. cap. ea ., 

com plete w ith  lad d ers .
1—L iq u id  R o tary  A utom atic  F ille r , gravity , 16 

spouts.
2— S. S. S h a fts , 2% " d la . x 12' long ea ., w ith  3 

S. S . P ropellor B lades 38" to  42" d ia.
1— Copper S team  Jack eted  S till, 235 gal. cap ., 46* 

d la . x  30%*.
I —F ilte rv ac  (Bowser) £ 1  F ilte r ,  copper screens.
I I —New D irec t F ire d  Jacke ted  K e ttle s , 60 gal. cap.
0—Copper Jacke ted  K ettles, 40 to  150 gal. cap.
Also. S team  Pum ps, B eer H ose l"-2 "-3 " . S teel &

Copper Coils.

G IR A R D  M A C H IN E R Y  & E Q U IP M E N T  C O .  

LO . 3-6744

| 949 N . 9th St. Phlla. 23, Pa.
S«iiiii,iii,iiiiiit,iiiiiiiiiiiiiiiiMiii,M,i,ittiiiiiiiiiiii,i,imiiiiii,i,iiiiiiiiiiiiiiiiiiMiiiiniii

N EW  STEEL T A N K S
12— 42,000 G a l. c a p . VERTICAL 
20— 21,000 g a l .  c a p .  VERTICAL 
20— 10,000 g a l .  c a p .  VERTICAL 
60—  4,200 g a l .  c a p .  VERTICAL

6—  8,000 g a l .  c a p .  R .R . CAR TANKS
L. M. S T A N H O P E

D n rn  m P a n H ru Iu n n ln
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ONLY MINUTES
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Where you'll find the country's

BIGGEST UP-TO-DATE M ACH IN ERY  INDEX
Largest Quarters —  Bigger Display  —  Better Reconditioning Facilities

L O O K  O VER  T H IS  L IST  OF E Q U IPM EN T — ALL READY!

VACUUM  SHELF DRYERS
1 B ú lla lo  5 S h e ll 4 2 x 4 2
1 B ú lla lo  13 S h e ll  42 x 42
1 D ev in e  13 S h e lf  53 x 60
2 B uffa lo  20 S h e lf  60 x 160 (d o u b le  d o o r)

T w o T ra y  T y p e  P ro c to r  & S c h w a r tz  D ra w e rs
7 ' w id e  6 '1 0 ' h ig h  34" d e e p  
P ro v is io n  fo r 80 t r a y s  l l " x l 5 " ,  e a c h  
D ry e r , c o m p le te  w ith  m o to rs , f a n s ,  b lo w - 
e r s ,  c o n tro ls , e tc .

O n e  B u ifa lo  5 ' x  12' R o ta ry  D rum  D ry e r  
O n e  B a d g e r  C o p p e r  C o n c e n tra to r , e v a p o ra t in g  

c a p a c i ty  2500 lb s . p e r  h o u r ,  c a la n d r ia  
ty p e  w ith  c o m p le te  a c c e s s o r ie s  

Tw o S \v e n s o n -W a lk e r  C o n tin u o u s  C ry s ta l l iz e rs  
w ith  th re e  d e c k s , 2 4 "  x 30 '

O U T S T A N D IN G  SELECTIO N S F O R  IMM EDIATE SHIPMENT
T w o B atch  C ry s ta l l iz e r s  8 '1 0 "  d ia m e te r , 6 ' 

h ig h , w ith  c o n ic a l b o tto m  3 '9 "  m a k in g  a  
to ta l  o v e r a l l  h e ig h t  of 9 '9 " , h a v in g  c o p p e r  
co o lin g  coils  

O n e  G risco m b  R u sse l S ta in le s s  H e a t Ex
c h a n g e r ,  3 ' x l 8 ' ,  7 p a s s ,  e a c h  p a s s  h a v 
in g  16 tu b e s  1 -W '

F o u r  H o rizo n ta l A u to c la v e s  o r R e to rts  5 ' x l l '  
w ith  tw o  r a c k s  e a c h ,  30" x 64" , go o d  for 
30 lb s . p r e s s u r e  

O n e  F le tc h e r  C e n tr ifu g a l E x tra c to r , 4 0 "  x 24", 
s u s p e n d e d  ty p e , r u b b e r  c o v e re d  b a s k e t ,  
le a d  lin e d  s te e l  c a s in g  a n d  s ta in le s s  p e r 
fo ra te d  s c re e n , h e a v y  d u ty  u n lo a d e r ,  s te e l 
p lo w

T w o J a c k e te d  M ix ers , h e a v y  d u ty  s ig m a  
d o u b le  a rm s , a b o u t  9 g a l lo n  c a p a c i ty .

O n e  S w a n so n  S in g le  E ffec t A lu m in u m  E v a p o 
r a to r ,  38 X 66 ',  w ith  v a c u u m  p u m p  a n d  
r e c e iv e r

O n e  E im co V a c u u m  F ille r ,  4 ' x  2 ',  w ith  25 s q . 
It. f i l te r in g  a r e a ,  c o m p le te  w ith  re c e iv e r ,  
p u m p s , p ip in g  a n d  e le c tr ic a l  e q u ip m e n t 

O n e  in d u s t r i a l  R o ta ry  a l l  iro n  F ilte r ,  d ru m
O X 0

S ix ^ a v m n n r P l i r n 3 Kj XX f  'c slG el c o n s tru c tio n  n ix  K a y m o n d  M ills , N o . 45— 00-0000
50 S to k es  a n d  C o lton  P re fo rm e rs  o r  T a b le t 

P re s s e s , R o ta ry  a n d  s in g le  P u n c h  m o d e ls

H u n d re d s  of o th er d e s ir a b le  units a v a ila b le __
S e n d  u s  y o u r  in q u iry .

NOTE
N E W
H O M E
Come!

FIRST MACHINERY CORPORATION
IN SIZE 

IN SERVICE
157 HUDSON ST., NEW YORK 13, N.Y.

IN ACCESSIBILITY P h o n e  W O r t h  4 - 5 9 0 0

CHEMICAL ENGINEERING • S E P T E M B E R  1946
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! In this M ODERN  
I M ANUFACTURING  

PLA N T we
th o ro u gh ly

..................

recondition

i i i i i i in ii ii iim n m i;

AIR  
COM PRESSORS

P O R T A B LE  A IR  C O M P R E S S O R S  
F R O M  S T O C K  

R E N T A L  —  P U R C H A S E  
A U T H O R IZ E D  E X C L U S IV E  

N O R T H  N E W  JE R SE Y  
W O R T H IN G T O N  D IST R IB U T O R S  

N E W  P O R T A B L E S  
(Pneum atics)

500' W o rth in g to n -D iese l 
315' W o rth in g to n -G as-D ie se l 
210 ' W o rth in g to n -G as -D ie se l 
180' W o rth in g to n -G as-D ie se l 
105' W o rth in g to n -G a s -D ie se l 
60 ' W o rth in g to n -G a s

R EB U ILT  —  TESTED  
G U A R A N T E E D

500 ' W o rth in g to n -D iese l 
115' W o rth in g to n -G as -D iese l 
210' W o rth in g to n -G a s  
160' In g e r s o l l  R a n d -G a s  
105' In g e r s o l l  R a n d -G a s  
105' W o rth in g to n -G a s  
60 ' In g e r s o l l  R a n d -G a s

C O N C R E T E  B R E A K E R S —  R O C K  
D R IL L S  — C L A Y  D IG G E R S  

B A C K  F ILL  T A M P E R S

M ODERN PLANT D O IN G  M ODERN REBUILDING

A M E R IC A N — REB U ILTS (S ta t io n a ry )
CFM . P re s . Size M ak e CFM P re s . S ize M ak e

28 150 4x 4 In g . R a n d 240 110 lOx 9 P e n n a .
44 100 5x 4 In g e rs o l l  R a n d 335 30 12x 9 W o rth in g to n
20 200 31/2X 5 In g . R a n d 348 55 12x 9 P e n n a .
66 100 6x 5 A m e r ic a n — I n g e rs o ll 254 125 10x10 In g e rs o ll  R a n d — C.P.
69 125 6x 6 In g e rs o l l  R a n d 315 100 11x10 S u lliv a n
93 100 7x 6 P e n n a .— In g . R a n d — C .P . 300 60 11x10 W o rth in g to n

153 40 9x 6 In g e rs o l l  R a n d 368 100 12x10 In g . R a n d — CJP. P e n n a .
136 125 8x 8 In g . R a n d — A m e ric a n — A m er.
173 100 9x 8 A m e ric a n — In g . R a n d 503 60 14x10 In g e rs o l l  R a n d

C P.— P a . 577 50 15x10 C .P .
216 70 lOx 8 In g e rs o l l  R a n d .— P e n n . 740 30 17x10 C .P .
336 40 12x 8 In g . R a n d — C .P .— P e n n a . 338 100 11x12 W o rth in g to n

— G a rd n e r 386 115 12x12 In g . R a n d
424 25 14x 8 In g e rs o l l  R a n d 475 60 13x12 W o rth in g to n
170 100 8I/2X 9 W o rth in g to n 528 100 14x12 In g e rs o l l  R a n d
240 60 lOx 9 W o rth in g to n

N E W  A F T E R C O O L E R S  

and A IR  R E C E IV E R S  

F R O M  S T O C K  — A L L  S IZ E S

D RY  V A C U U M  P U M P S — (Like  new )
1290 CFM  24x9 P e n n  7A  
1080 CFM  22x8 In g e rs o l l  R a n d  ERI 
1080 CFM  9x22x8 In g e rs o ll  R a n d  FR- 

S te a m

PNEU M ATIC  T O O L S  AND A C C E SS O R IE S

A m e r ic a n  A ir  C o m p r e s s o r  C o r p
Telephone48th STREET  A N D  D ELL  A V E N U E  

N O R T H  B ER G EN , N E W  J E R SE Y
N . Y . C h ic lc e r in g  4 -7 6 6 5 ; 
N . I . U n io n  5 -4848

iiiiiiimiiiiiiiiiiiiiii
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SP E C IA LS !
ST A IN L E SS  STEEL 

F R A C T IO N A T IN G  C O L U M N
18-8, 3 1 "  dia. - 15 sections - 24" high.

i— DEVINE # 9  V acuum  Shelf Dryor— 13 shelves 
40* x  43*, complete w ith Vacuum  Pum p and 
Surface Condenser.

I— BU FFALO Foundry  Bronze Drum Dryer 
24* x  20*.

I— W &. P  Jacketed M ixer—20 gal. capacity .
I— W &. P  Jacqcted Mixer— '/a flat, capacity .
I—J. H. DAY 30 gal. “ GIA NT”  Jacketed Mixer.
I— J. H. DAY 20 gal. “ B righ ton”  Mixer.
I— ROSS 8 gal. Pony M ixer MD. *
I— ROSS 1000 lb. Dry Pow der Mixer.
I— F. J . STO KES R o ta ry “ D” T ab let M achine MD.
I— COLTON # 4 '/a  Single Punch Tablet M achine 

I'/a* d ia.
40—Jacketed 80 gal. A lum inum  Kettles.

I— Sperry Cast Iron F ilte r  Press— 24*—open 
delivery.

W H A T  H A V E  Y O U  FO R  S A L E ?

SE N D  FO R  BULLETIN S A -7

M A C H IN E R Y  & EQ U IP M E N T  
C O R P O R A T IO N  (o f N. Y.)

533 W e st  B roa dw ay , N. Y. 12, N. Y.
G R a m e rcy  5-6680

mi m in  11 iii n i iii i u iii il i i i i i i i i i l i i i i i i i '

-3' x  8 "—

.•imiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiitiitiiiiMtiiiiiiiiiiiiiiiiiiiiuii.i«.!
- Mimiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiihu,in .

8— 5'6 x 40' DRYERS
I 8— ROTARY DRYERS 5 '6 ”  O .D. x  40' ! 
I LONG C A N  BE USED A S KILNS O R =
I COOLERS, SHELLS % "  THICK, GIRTH =
1 G EA R DRIVES, CRADLE TYPE TRUN- !
I N IO N  SUPPO RTS. I

R. C . S T A N H O P E .  IN C .
I  40 E. 42nd St. N ew  York  17. N . Y. |

MMMIIMMMHUIIIIIMMMimilMMUIMUMMimimMMIIMM**

H a r d in g e  B a ll & P e b b le  M ina
s '  x  22"— 8 ' x  2 2 "

R o ta ry  D ry e r  30" x 40 ', 5 ' x  30 ', 5 '6 "  x  36 ' 
l in e d

C e n tr ifu g a l P u m p s  100 g p m  120' h e a d  
w ith  A .C . m o to r, o th e r  s iz e s  in  s to ck . 

D u p lex  s te a m  p u m p s , 4 Vi x 2 %  x  4— 6 x 4 
x 6—71/2 x 4V2 x 6— 71/2 x 31/2 x  8 

4 2 "  a n d  4 8 "  I n te rn a t io n a l  C la y  F e e d e rs  
5 '— 9 ' d r y  a n d  w e t  p a n s ,  d is in te g ra to r s  
T60 F re e s e  a u to  B rick  c u t te r .
C o m b in a tio n  a u g e r  b r ic k  m a c h in e ,  d e a ir in g  
R oss 72 g a l .  L e a d  M ixer 
H a m m e r  M ills— S c re e n s  v ib r a t in g ,  r o ta ry  
A ir C o m p re ss o rs — B lo w e rs— E x h a u s te r s  
2 4 "  M ik ro  P u lv e r iz e r
3— L a n c a s te r  M ix er #2 -3 -4  EBG4 
S p e e d  R e d u c e r— 20 H .P . n e w  G E g e a r  

m o to r 420 R .P .M .

S e n d  u s  y o u r  in q u ir ie s

LAWLER COMPANY
M E T U C H E N . N. J.

lllllllllllllllllllllllllllllllllllllllllllltllllllllllllllim illlM llllllllltlM IIIIIIIIIIIIIIIIIIIIM II
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F O R  S A L E
1 10—40 gal. S . S. Jk t. K ettle. 2 5 % ' x 21*.
= 100 and  150 gal. S .S . Mix Tanks. W ater Jk t.
§ 300 and  400 gal. Copper Jk t. K ettles, aglt.
= 50 Gal. P fau d le r  T anks, clam ped covers, 30*x20*.
= 150 gal. P fau d le r  T ilting  T ank. Jkt., 44*x24*.
5 300 g a l. P fau d le r  T ank . Jkt., 42*x48*.
= W illiam s Lab. Pebble M ill, two I gal. ja rs .
|  2/4 gal. W. &. P . Lab. Mixer.
= H ottm an M ixer, 30*x60*xl8*. 15 H .P . 
jj J . H. Day Pony M ixer, 15 gal.
= 2* Ingerso ll.R and  Pum p, 5 H .P .
§ 2—York G ear Pum ps. / ,  H .P .
= 50 to 400 gal. Homogenizers or Viscolizers.
= 42*x84* Glass Lined V acuum  P an .
= 10 H .P . Kane Gas Fired Boiler.
|  New I gal. L aboratory  Autoclaves.

S e n d  u s  y o u r  in q u ir ie s .

I  LESTER K E H O E  M A C H IN E R Y  C O R P . |
I  I East 42nd Street, New  York 17. N . Y. I 

M U rra y  H ill 2-4414
ZmMltllllllllllllllllllllllllllllllllllllllllllllMIIIIIIIIIIIIMIIIIIIIMIIIIIIIIIIIIIIMIIIIIlnimlil.'

M I X E R S
ELECTR IC  PO RTABLE  

& ST A T IO N A R Y

Agitators— All  Speeds 6  Uses

F I L T
M IS C E L L A N E O U S  E Q U IP 
M E N T  C a r r ie d  in S to c k  
For Immediate Shipment

P MP\I  U I V I I  U  ALL  C A P A C IT IE S  
Vacuum -Tran$fer»Pressure-Circulating-Etc.

S '  MACHINERY H
Steam Pumps • A ir  Compressors - Blowers

C U P E R I O D
W  E Q U I P M E N T  C O .  « X
138 G R A N D  ST.

^mmiimHiMMMiii.iMiiiiiiimiMiiiiiiiiutiiitiiitiiiuiiiiiiiHMiii

S P E C I A L
30— High Pressu re  W ater Tube Boilers, from 

250 H. P . to 600 H. P .
8—Turbo G enerators, from 400 K. W. to 2750 

K. W.

L I Q U I D A T I N G
I I—500 gallon Devine High Pressure Autoclave
jj I— Paterson S ilex-lined  Pebble Mills
5 I— 5000 gal. Steel S torage T ank
i  4— 8000 Steel Pressure Tanks 
z 75— Ton Cast Iron Pipe 8^ to  18* 
jj 4—P erm u tit W ater Softeners
z 4— H & P  W ater F ilte rs. 8 ' x  20'

! Republic Textile Equipment Co.
I 40 W orth  Stree t. N ew  Y ork  13. N. Y.

Phone: C O rtJand t 7-1591
* ¿MIIIIIIIIIIMtltltllltli.lt III III I III! llll I HlllltlllM III lllttlllllll llllltl •HIIIMItlllllll II

388 • SE P T E M B E R  1946  • CHEMICAL ENGINEERING



©  SEA R C H L IG H T  SECT IO N  <©

CAN YOU AFFORD TO WAIT ?
The n e e d  to sw in g  into immediate production is imperative. G o o d  used  

equipment, rebuilt a n d  g u a ra n te e d  b y  E M S C O  engineers, c an  help your  

c o m p a n y  to secure its part of the vast volum e of business that will be  e stab 
lished b y  those w h o  c a n  produce N O W . E M S C O  ENGINEERED E Q U IP
MENT, ready-to-go, is your best bet to either b e g in  or step-up those critical 
production schedules.

A G IT A T O R  D R IV ES
1— G e n e r a l  E lec tric  V e r tic a l G e a r  R ed u c tio n . 

O u tp u t S p e e d  5 R .P .M .— 7l/2 H P. G .E . to 
ta l ly  e n c lo s e d  M otor— 220 v o lts — 3 p h a s e  
— 60 c y c le .

2— D. O . J a m e s  B ev e l a n d  S p u r  g e a r  S p e e d  
R e d u c e r . S ize 162RA R atio  89t/2 to 1—  
C o m p le te  w ith  7*/2 H .P . T o ta lly  e n c lo s e d  
fa n  c o o le d  m o to r 220 v o lt— 3 p h a s e — 60 
c y c le — 13.4 r .p .m . o u tp u t  s p e e d .  M a g 
n e t ic  s w i tc h  a n d  p u s h  b u tto n s .

A U T O C L A V E S
1— 42" d ia .  x  2 4 '4 "  V e r tic a l F o rg e  W e ld e d  

S te e l 600 lb s . P r e s s u re — 1300 g a l s .
1— 4' x  6 ' V e r tic a l I ro n  B ody , S te e l J a c k e te d  

200 lb s . P re s s u re — 600 g a ls .
1— 6 ' x  15' V e r tic a l S te e l J a c k e te d  125 lb s . 

P re s s u re — 3400 g a l s .
1— 10' x  25 ' V e r tic a l o r  H o riz o n ta l F o rg e  

W e ld e d  S te e l J a c k e te d , 100 lb s . P re s s u re .
BLEN D ER S

1— 3 '6 "  x 5 f t. C y lin d r ic a l  B le n d e r  w ith
S ta n d s  a n d  D riv e .

B U IL D IN G
1— B law -K nox  S te e l F ra m e  B u ild in g , s ize  60 ' 

w id e  x 9 8 ' lo n g — 12' to  b o tto m  of t ru s s e s , 
m e ta l  c o v e rin g .

C O N D E N S E R S
1— E llio tt E h rh a r t  Iro n  B ody  S u r fa c e  C on

d e n s e r— tw o  p a s s  245 s q . ft. S u r fa c e — 
V z" b r a s s  tu b in g  & T u b e  s h e e t .

2— 3 0 "  x 7 "  A ll C o p p e r  C o n d e n s e rs  w ith
W \ "  T u b e s— 300 s q .  ft. S u rfa c e .

1— G o u b e r t C o n d e n s e r  w ith  1V4" B ra s s  T u b 
in g — Iro n  B ody  330 s q .  ft. S u rfa c e .

1— 12' x  9 ft. S te e l C o n d e n s e r  w ith  172 Yq"  
O .D . C o p p e r  T u b e s , 250 s q .  ft. s u r fa c e .  

C R U S H E R S
1— A llis -C h a lm e rs  1 5 "x 9 "  T y p e  " B "  B la k e  

J a w  C ru s h e r , C a p a c i ty  1" M a te r ia l  3 tons  
p e r  h o u r— 2 "  M a te r ia l  8 to n s  p e r  h o u r .

1— E li W . B la k e  1 5 "x 9 "  E c c e n tr ic  J a w
C ru s h e r . B e lt D riv e n .

D R YER S
3— B a rt le t t  & S n o w , V e r tic a l S te e l J a c k e te d  

10' d ia .  x  4 ' h ig h .  A g ita to r s , R e d u c e rs , 2 
H .P . M o to rs .

E X T R A C T O R S
1— 40" d ia .  B u rk h a rd t w ith  R u b b e r  C o v e re d  

B a s k e t a n d  L e a d  L in ed  C u rb — U n d e r
d r iv e n .

1— 3 8 "  d ia .  K in g  & G e rb e r  w ith  B ronze  B a s 
k e t  a n d  I ro n  C u rb — O v e rd r iv e n .

F ILTER  P R ES SES
1— 12" d ia .  I n te r n a t io n a l  P re s s u re  F ilte r  w ith  

N ick e l B ody  a n d  C o v e r— S in g le  p la te .
1— K a rl K ie fe r C la r ify in g  F ilte r  on  s ta n d .
1— 2 4 "  S p e r ry  F ilte r  P re s s  C h a s s is  o n ly . T w o 

e y e  c o rn e r  f e e d .
1— S e t of C a s t I ro n  P la te s  & F ra m e s  for 

S h e iv e r  F ilte r  P re s s — S ize  18"— 3 E y e  
C o rn e r  F e e d . O p e n  d e l iv e ry .

1— S e t of C a s t Iro n  P la te s  & F ra m e s  for 
S p e r r y  F ilte r  P re s s — Size 36"— T op S ide  
F e e d — O p e n  D e liv e ry .

— PA R T IA L  L IST IN G  O N LY —

F R A C T IO N A T IN G  C O L U M N
1— 18" d ia .  C a s t Iro n  w ith  D e p n ie g m a to r— 

15 se c t io n s  e a c h  6 "  h ig h — 2 top  a n d  b o t
tom  se c t io n s  e a c h  18V z" h ig h .

F U R N A C E S
1— L y d o n  G la s s  A n n e a l in g  F u rn a c e  w ith  

T e m p e ra tu re  C o n tro ls , M otor, F a n , e tc .
1— D isp a tc h  E lec tric  F u rn a c e  T y p e  C .F.

17-20 K .W . 220 vo lt— m a x im u m  te m p e ra 
tu re  1250 d e g re e s  F —  w ith  c irc u la t io n  
f a n  a n d  Y i H .P . M otor a n d  c o n tro ls— 18" 
x 13" h e a r th .

SPECIAL
A U T O C L A V E S

1— 55 g a l .  B law -K nox  S ta in le s s  S te e l, 
R o ta tin g  J a c k e te d , 750 lb s . W o rk in g  
P re s s u re ,  R e d u c e r  a n d  M otor.

IM P R E G N A T IN G  U N IT S
1— Im p re g n a tin g  U n its , 800 g a l .  c a p a 

c i ty . Q u ick  o p e n in g  d o o rs , s u r fa c e  
c o n d e n s e r s , v a c u u m  p u m p s , c irc u 
l a t in g  ta n k s ,  p u m p s  a n d  m o to rs.

M IL L
1— 41/ 2"  x  16" H a rd in g e  C o n ic a l B all 

M ill C o m p le te  w ith  25 H .P . M otors— 
220 V olt— 3 P h a s e — 60 C ycle— a n d  
C h a rg e  of F o rg e d  S te e l B a lls .

PU LVER IZER
1— N o. 0000 R a y m o n d  Im p a c t P u lv e r 

iz e r , m e c h a n ic a l  a i r  s e p a r a to r ,  tu 
b u la r  d u s t  c o llec to r , s c re w  co n 
v e y o r  w ith  10-2 & 1 H .P . m o to rs—  
220 v o lt— 3 p h a s e  60 c y c le .

1— S e n try  E lec tric  F u rn a c e — S ize  N o. 3— 
T y p e  H S, 33 K .W .— 2 c irc u its — 220 v o lt—  
T e m p e ra tu re  r a n g e  1200 d e g re e s  F . a n d  
2500 d e g r e e s  F .— 12" x 18" H e a r th .

KETTLES
1— 8 ' d ia .  x  10' d e e p ,  iro n  b o d y  w ith  h e a t 

in g  co il, a g i ta to r  a n d  d r iv e ,  3000 g a l .
1— 4' d ia .  x  4 ' d e e p  iro n  b o d y , a g i ta to r  a n d  

d r iv e , 400 g a l s .
1— 3 '6 ' d ia .  x  5 ' d e e p , s te e l  ja c k e te d ,  le a d  

l in e d  w ith  a g i ta to r ,  350 g a ls .
1— 3 '6 "  d ia .  x  5 ' d e e p  c a s t  s te e l,  ja c k e te d ,  

n o  d r iv e  o r  a g i ta to r ,  350 g a l s .
1— 4 '6 "  d ia .  x  3 ' d e e p , s te e l  ja c k e te d ,  w ith  

a g i ta to r  a n d  d r iv e , 350 g a l s .
1— 19' d ia .  x  36" d e e p  V e r tic a l P re s s u re  

K e ttle— R u b b e r  lin e d .
1— 100 G a l. J a c k e te d  C o p p e r  w ith  Bottom  

O u tle t & S ta n d s .
1— 6 '9 "  x 8 '6"  d e e p . Iro n  b o d y , S u lp h o n a -  

to r . P ro p e lle r  A g ita to r , D riv e , T ig h t a n d  
L oose P u lle y . C a p a c i ty  2000 g a l lo n s .

2— 12" d ia .  x  3 ' d e e p , a lu m in u m  lin e d , 
j a c k e te e d  a g i ta to r ,  d r iv e , tig h t a n d  lo o se  
p u lle y .

M IL L S
1— 15" S ty le  D S ch u ltz  O 'N e il P u lv e r iz in g  

M ill.
1— 2 4 "  K en t P u lv e r iz in g  M ill. B elt D riv en .
1— R a y m o n d -Im p a c t M ill— D irec t D riv e .
1— 5 4 "  B row n  B a ll M ill— M u sh ro o m  T y p e .
4— 40" B u rk h a rd t B a ll M ill— M u sh ro o m  T y p e .
1— N o. 21 Q u a k e r  C ity  H a m m e r  M ill.
1— 15" x 8 "  Je ffre y  R ig id  H a m m e r P u lv e r iz e r .

P R ESSU R E  T A N K S

1— 5 ' d ia .  ,23'4V2" F o rg e  W e ld e d  S te e l 300 
lb s . W .P . 3300 g a l s ,  s u i ta b le  fo r s to r a g e  
of c o m p re s se d  g a s e s .

1— 6 'x 8 ' d ia .  x  6 ' d e e p , s te e l,  r iv e te d  125 
lb s . W .P . 1750 g a ls .

1— 3 '6 "  x 10' h ig h ,  s te e l  r iv e te d , 100 lb s . 
W .P . 750 g a l s .

R E F R IG E R A T IO N  U N IT
1— A m e ric a n  C a rb o n ic  M o d e l V5-2 R e f r ig e r a 

tion  U nit T y p e  C 0 2 — c a p a c i ty  5 ton .
1— C a s c a d e  D eep  F re e z e  U n it, c o m p le te  

w ith  c o m p re s so rs , m o to rs , co n tro l, e tc . 
M in im um  te m p e r a tu r e  130 d e g re e s  F.

RO LLER  M IL L S
1— J. H. D a y  T h re e  R o lle r  M ill, S ize  16" x 4 0 "  

w a te r  c o o led . G e a r  D riv en .

S E P A R A T O R
1— N o. 1002 G a y c o  S e p a ra to r— S ize 30—  

M odel 38.

S T A C K E R
1— L ew is  S h e p a r d  M a s te r  S ta c k e r— T y p e  

C.B.— C a p a c ity  1000 lb s . 4 2 "  x 4 2 "  p l a t 
fo rm — Lift 9 '1 0 "— M otor 11/2 H .P .— 220
v o lts  3 p h a s e — 60 c y c le — 1685 r.p .m .

1— B a rre t t  C ra v e n s  E lec tric  Lift T ru ck — T y p e  
NHB 204. C a p a c i ty  2000 lb s .— 18"x24" 
p la tfo rm — lift 12' m o to r 2 H .P .— 220 /440  
v o lt— 3 p h a s e — 60 c y c le — 1600 r .p .m .

ST ILLS
1— N o. 2 F . J. S to k es  A u to m a tic  W a te r  S till.

V A C U U M  P U M P S
4— S to k es  S id e  V a lv e  T y p e , s iz e  8 "  x  6 " , 

P u lle y  D riv e .
3— D ev in e  R o ta ry  V a lv e  T y p e , S ize 8 "  x  6 " , 

52 c u . ft. D is p la c e m e n t . P u lle y  D riv e .
2— D e v in e  R o ta ry  V a lv e  T y p e , S ize 10" x 

10", 113 c u . ft. D is p la c e m e n t . P u lle y  
D riv e .

V IB R A T IN G  S C R E E N S
1— J e ffre y  T ra y lo r  T y p e  4— V ib ra t in g  C on

v e y o r  S c re e n .
1— D e is te r  3 ' x  6 ' C o n c e n tra to r , T y p e  C, 

S in g le  S u rfa c e  L e a h y  H e a v y  D u ty  V ib ra t
in g  S c re e n  w ith  1 h .p . m o to r— 440 V olt— 
3 P h a s e — 60 C y c le .

1— T y le r  H u m m e r S c re e n  S in g le  S u rfa c e , 
T y p e  38 Jr. w ith  V-7 E x p lo sio n  R e s is ta n t 
V ib ra to r  a n d  N o. 236 T y le r  T h e rm io n ic  
P o w e r  C o n v e r te r , S ta in le s s  S te e l W ire  
C lo th , 160 a n d  100 M esh .

Write or wire for the equipment you need

EMSCO EQUIPMENT COMPANY
ta— E M IL  A . S C H R O T H ,  O w ner

41 H YATT  A V E . N E W A R K  5, N . J .
Phone: M itch e ll 2 -3 5 3 6
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®  SEA R C H L IG H T  SECT IO N

3— O liver Rotary Vac. 
Filters, 8' X 10’ & 5’ X 
6 ' .

11— Sharpies # 5 A  O il 
Pur i f i e r s ,  L a t e s t  
Type, 2 H.P. Explo
sion Proof Motors, 
S t a i n l e s s  Steel 
Bowls.

1— C hrystie  80" x  4 5 ' R o t. D ryer
2——B atteries (6  x 9) T o lh u rs t  40" S us

pended  T ype C en trifu g a ls , M o to r 
d riv en , b o tto m  d ischarge.

1— H ard in g e , 3 ' x 8"  C on ical Ball M ill.
3— R o ta ry  S creens, 18" x 72"
2— D o rr  15' B ow l C lassifiers
1— S tu rte v an t 36" R ock  Em ery M ill
3— S tain less Steel Jack . K ettle s , 40, 60 

an d  350 gals.
15— N ew  S tain less Steel T a n k s, 100 to  

1000 gals , open  & closed top
N ew  40 g a llo n  P ony  M ixers

1— W . & P . 9 g a l. d o u b le  a rm  n jixer, 5 
H .P . m o to r d riven

12— F ilte r  P resses, I ro n , W o o d  & R ubber, 
7" to  4 2 "  sq .

1— H am m er M ill 7Vat H P  m o to r
1— A dam son  6"  E x tru d er

500 f t.— B all B earing  R o lle r  C onveyor, 
12"  w id e , 10 ft. leng th s

15— N ew  P o rta b le  A g ita to rs , %  to  1 H P . 
N e w  w a te r s tills  gas an d  e lec tric .

3— # 0 0 0 0  & # 0  R aym ond  M ills .
1— S harp ie s  N o . 6 cen trifu g e , 2 H .P .
1— B lystone 2000 lb . Jack . H o riz . P ad d le  

T y p e  S tee l M ixer.
1— B o n n o t I ro n  F ilte r  Press
2— 250 & 1500 g a l. Lead L ined K ettles .
3— D ev ine  H o riz . V acu u m  P u m p s 8"  x 6"  

& 4"  x 6"
1— W a ll V e rt. D ry  V ac. P u m p  4 "  x 2V2"
6— A utoclaves 200 to  1500 g als.

12— V ertica l Jack e ted  K e ttle s , u p  to  1500 
g a ls ., som e ag ita ted .

15— 50 g a l. stee l T a n k s . N e ttco  D rives .
1— 250 g a l. C o p p e r J a c k . V ac . S till.
1—P fa u d le r  350 g a l. J a c k . A g it. Steel 

K e ttle , C o p p er L ined .
1— 700 g a l. steel C o p p e r L ined  V ac. 

F ilte r.
15— C o p p er Jack . K e ttles , to  350 gals.

(— H o riz . M ixers, 25 to  150 g als. S ing le  
& D o u b le  A rm .

1— F aust 150 g a l. Jack . S p ira l M ixer.
1-—C hcrry -B urre ll 300 g a l. H om o g en izc r.
1— N a tio n a l A cm e C  20 C en trifu g e , 

S ta in less B ow l.
2— D eL aval M u ltip le  C la rifie rs , # 3 0 0 , 

# 3 0 1 , M o to r D riv en .
6— A ttr i tio n  M ills  & D isc  G rin d e rs  up  

to  22" .
3— 1000 g a . ve rt. A c id  P ro o f  T a n k s.
2— T o lh u rs t  26 ' x  4 0 "  C en trifu g a ls , M .D .
2— W o rth in g to n  12"  x 12"  x 12"  v a r. 

P um ps
1— S ch u ltz  O ’N e il  20"  P u lv erize r.
1— W illia m s  # 3  " R e g u la r ”  T y p e  H a m 

m er M ill.
2—̂ D oub le  R o ll C ru sh er, 10" D . x  1 4 "  F .
1— Ross 3 R o ll W . C . M ill , 16" x  40".

20— R o ta ry  C en trif . & T r ip le x  P u m p s.
4— G as B oilers , u p  to  10 H .P .

H y d ra u lic  P resses, P u m p s & A c
c u m u la to rs .

W rite  for Complete Bulletins 

W E  BU Y  Y O U R  

S U R P L U S  M A C H IN E R Y

STEIN EQUIPMENT CO.
426 Broom e St., N e w  Y o rk  13, N. Y.

D e pt, H  Phone C a n a l  6-8147

MHHHHHHHHHHHIMHIHHIHIHIHHHIHIHHHIHIHHHIHHHHHIHHHHHHHHIMIIHHHS

LOCOM OTIVES i
D IE S E L : 7. 15. 30. 45 & 65 Ton. =
G A SOLIN E: 3 Ton. 5 Ton. S Ton. 12. 14 & 30 T on. i
STE A M : 9 Ton. 20 T on, 40 Ton. 60 Ton Sc 80 Ton. =
ELE C TR IC : 5 Ton. 8 Ton. 17 Ton. 40 & 70 T on. =

SC REEN S
V IB R A T IN G : 3x0. 3x8. 3x5. 4x5. 4x8, 4x10. 48x72. §

H U M M E R. RO TEX . NIA GARA & R O B IN S . = 
L IN K  B E L T  Sc H U RO N. =

REVOLVING : 4x16. 4x24. 5x30, 5x20, 6x20. =
RAILROAD CARS §

120— 50 Ton Cap. B a ttle sh ip  Gondolas. =
90—50 Ton Cap. F la t  Sc 300— 8000 gal. T anks. =

A IR CO M PRESSORS 
B E L T E D : 835. 528. 676. 1000. 1300 A; 1570 F t .  §
ELE CTR IC : 478. 676. 807. 1302. 1722. 2850 F t .  5 
D IE S E L : 105. 315, 420. 603, 807 & 1000 F t .  =
PO RTABLE GAS: 110, 160, 220, 310. 540 Sc 1300. =
STE A M : 49. 310. 528, 1300 Sc 2200 F t.

JAW C R U SH ER S 
10x8. 13x7«4, 14x7, 15x9. 16x9. 16x10, 18x14. 20x8, i 

20x6. 20x10. 20x12, 20x11, 35x15. 56x9, 30x6. §
38x18, 36x10. 36x24. 42x9. 48x36. 60x42. 84x66. i 
36x16. 9x30. 10x42 Sc 18x32.

STE EL TA N K S =
17— 11,500 Sc 20,000 Gal. H orizon tal S torage.
75—R. I t. C ar T anks. 8.000 Sc 10.000 Gal. i

D IESE L U N ITS =
80 K W  D e Lauergue 3 /6 0 /2 4 0  Y.
250 K W  Ingersoll R and  3 /60 /2300  V.
480 K W  Cooper Bessem er 2300 V. §
2— 375 KV A W orth ing ton  2300 V.
4— 500 K W  3 /6 0 /4 4 0  Y. New.

R. C. ST A N H O P E. Inc.

1.,.,
60 East  42nd St., N ew  York  17, N . Y.

illlllllllllllllllllllllllllllll •■lllllllltllllllll
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FO R  SA LE
1— 4x6 Atm ospheric Drum Dryer.
2—24" p late  and  fram e F ilte r Presses. § 
I— Horsey 26x6' ro ta ry  Dryer.
I— 5-roll Raymond high side Mill.
I— Packom atlc  4-spout Net W eigher and Filler.
3— DeLaval S600 Clarlflers.
I— Ellis 500“  per hr. steam  tube Dryer.
9— (New) 250 gal. closed A lum inum  Tanks.
I— Day * 1 0  Im perial M ixer. i
I— Raymond 0000 Imp Mill.
I— Union 10x20x12" Dry V acuum  Pum p.
1— 1800 gal. ag ita ted  Mash Tub.
3— Steel T anks: 1880, 2000. 2880 gal.
I_ I5 0 0  gal. Steel Tank w ith copper coil.
2— Packom atlc  carton  Compression Units.
1— U.S. 10-spout h ard  rubber F iller.
2—20" 20 hp. Sprou t-W ald ron  A ttrition  Mills.
.1— W ater S tills :  10 and 25 GPH.
3— C entrifugals: 26. 28, 40" copper baskets.

W h a t  equ ipm ent have  you fo r  s a le ?

LOEB E Q U IP M E N T  SU PP LY  C O .
808 N. M arshfield Ave. Chicago 22. III.

HMMMIMHmMHHHHIIMMIHIIIMIIMHHIIIIIMIHIHIMHHIHIIMIIIIIIHIMIMi

IIHMIHIIIHMIHHHHIMIIHHIIIIMHHHIIHMIIHIIIIIIIIM1MIIIIHIIIHIIMHIMHIIMMHHH

LOCOMOTIVES
P R IC E D  TO  M O V E

2— 44-Ton, D ie se l-E lec tric , 300 H .P . 26100 
lb s . t r a c tiv e  e ffo r t. S ta n d a r d  G a u g e .

1— 38-Ton, 3 3 "  G a u g e , C o a l-F ire d , S te a m  
L oco m o tiv e . E x c e lle n t C o n d itio n .

2— 85-Ton E lec tric  L o co m o tiv es . 600 V . D .C ., 
G e n e ra l  E lec tric  B-f-B— 150/150.

4— 140-Ton, T y p e  2-8-2 S te a m  L o com otives . 
T /E  48,570 lb s . O il B u rn e rs . ICC C o n d i
tion . S ta n d a r d  G a u g e .

1— 15-Ton, T ypo  0-4-0 P ly m o u th  G a s o lin e  
L ocom otive . N ew  1943. S ta n d a r d  G a u g e .

O ther Steam  & Diesel Locom otives Too I 
Se n d  us yo u r  Inquiries

IR O N  & ST EEL  P R O D U C T S , IN C .
41 years’ experience

13460 S. B ra lnard  A ve ., C h ic ago  33, Illino is
" A N Y T H IN G  conta in ing IR O N  or ST EE L ”

IHIHHIIIIttlMIIIIIHHIHHHIIHHHHIff IHHHIt.

FOR SALE

1— LEHMANN FIVE-ROLL

Soap Milling Machine
F S - 8 4 7 ,  C h e m .  & M e t.  E n g i n e e r i n g  

330 W e s t  4 2 n d  S t . .  N e w  Y o r k  18 . N .  Y .

tIHHIHHHIHIIIHItll HHHHHHHHIIHIHHI

FOR SALE FOR SA LE
4 W erner ÄPfle lderer M ixers 100 g a l.  cap . 
5— Pebb leM ills  40 to  500 ga l.

10— Pony M ixers 8, 15 and 40 ga l.
1 S P E C IA L IZ IN G  IN  R EBU ILT  M A C H IN E R Y

IR V IN G  B A R C A N  C O .
50 Church Stree t, N e w  York C it y  7

IIHIIIHHHIHHHHHHHHHHHHMIHHHHHHI

GLENS FALLS
R O T A R Y

SULPHUR BURNERS j
2— 48"x20' C om plete w ith  Com bustion | 

ch am b er a n d  d rive

Also

P R A T T  H ARD LEAD  

A C ID  F U M E  EXH AU STER  |

In lan d  E quipm ent Co. |
P. O. Box 477 1608 H arrison  St. =

NASHVILLE, TENN.
llllHIHHIIHIHHi IHIIIIHHHIIHIHIIIIIHIHHIIHMHHHHIMMII

i  ¡

¿HHIIHMIIIIIIHIlItlIHMIIIIIIIIMIIIIIIIHIII llll Illll IIHII1IIIIIIIIIIIIMMIIIIIIIIIIII lili

MOTORS, GENERATORS, 
É i f i  TRANSFORMERS 
l i i  BOUGHT & SOLD

For p ro m p t a c tio n , w ire  sp ecifica tio n s  co llect

P H O N E S :  G L E N W O O D  6 7 8 3 - 6 7 8 4
I 6» c m u w  s m t! .y .o . io x  n  .  s o c m m *  i
iiiiiiiiiiiiiiiiiii hi mu iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimu.

i
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FO R SA LE
50—  500 Barre ls
10—  1,000 Barrels 
18—  5,000 Barre ls  

1— 10,000 Barre ls
N ew  A .P .I. c lo se d  b o lte d  ty p e  s te e l 
ta n k s  lo c a te d  a t  O g d e n , U ta h .

20— N ew  1000 b b l. 8 g a u g e ,  c lo se d  a lu m i
n um  b o lte d  ty p e  ta n k s .

4— U se d  h e a v y  r iv e te d  a n d  w e ld e d  s te e l  
t a n k s ,  1 0 '6 "x 3 0 '2 " , 1”  t h i c k n e s s  
th ro u g h o u t , s u i ta b le  fo r p r e s s u r e .
A lso  a  l a r g e  g u a n t i ty  of o th e r  size  
ta n k s .  N e w  a n d  g u a r a n t e e d  u s e d  
s te e l  p ip e  u p  to 3 6 "  in c lu s iv e .

JO S. G R E E N S P O N ’S  S O N  P IPE  
C O R P .

N atio na l Stock Y ard s, III.

mmimmniiinntnnnimnnnnumntimnnnimt.mtitmtmtimtnmnMmHn

Steam, G a s  a n d  Electric j |
P ow er  Equipm ent  =

! J. PARKER  T H O M P S O N  C O .
507 FIFTH AVE., NEW  YORK  CITY 

M U R R A Y  HILL 2-5740
rJWUIUIUIiUHUillUillllUllllllilllllllHIIIIIIIIUIIIIIIIIHIIUUUiUIUHIUIIIIIIIIUIUlU 

iiimnnnmnniiiiiiiimiiiiiiiiimiiiiiiiimiiiiiiiuniiimiimiii^miMiiiiHiimim» .
FO R  SA L E

1— R aym ond, 4 roll, low  side  mill a n d  \ 
U l l  fan . G ood condition. P rice v e ry  1 
low  a n d  one # 1  R aym ond mill.

1— 6 Vi' x 70' or 60' Kiln o r D ryer.
W. P. H E IN EKEN

227 Fulton S t., N . Y.
AHUHIHIMIHIIIHMIUIIHUnilllllHinillHIHHUIIIIIIIHUUIIHIIIHIMIHIIHIIIMIUIIIIIHn.*
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SEARCH L IG H T  s e c t i o n

FREE INFORMATION
To W ar Assets Adm inistration:*

P le a se  se n d  m e  fu ll in fo rm a tio n , in c lu d in g  a v a il
a b i l i ty  a n d  p r ic in g  o f  th e  fo llow ing :

C a rb o n  a n d  A llo y  B ille ts  a n d  B lo o m s □  —  H . R . & 
C. R . A llo y  S h e e ts  □  — S tr ip  a n d  P la te s  □  — S ta in 
le s s  S te e l S h e e t  a n d  S t r ip  □ — M e c h a n ic a l T u b in g , 
C a rb o n  a n d  A llo y  □ — S ta n d a r d  T y p e  V a lv es a n d  
F i t t in g s  □

N A M E  T E L . N O .

F I R M ...........................................................................................

A D D R E S S ...........................................................................................................

C I T Y ................................................................... S T A T E .................................

* S e n d  co u p o n  to  n e a re s t R eg io n a l O ffice below  fo r f a s t  serv ice.

S TEEL can be bought now through War 
Assets Administration, for immediate ship

ment to  you. Alloy steel billets, blooms and 
many items of alloy steel bars, particularly in 
the larger sizes, are available in Chicago, Cleve
land, D etroit and other Regional Offices.

Lowscale prices make i t  worth your while to 
buy this high-grade material, even if you intend 
it for low-cost products.

Carbon and alloy steel mechanical tubing is 
also available in a wide range of sizes and speci
fications. Contact your nearest War Assets Ad
ministration Office below, or clip and mail the 
coupon.

All s tee l is su b je c t to  p r io r i ty  reg u la tio n s . V E T E R A N S  O F  W O R L D  W A R  I I  
a rc  in v i te d  to  b e  ce rtified  a t  th e  W a r A sse ts  A d m in is tra tio n  C e rtify in g  Offico 
se rv in g  th e ir  a re a  a n d  th e n  to  p u rc h a se  th e  m a te r ia l  o ffered  h ere in .

EXPORTERS
Most surplus property is available to the export mar
ket. Merchandise in short supply is withheld from 
export, and if such items appear in this advertise
ment they w ill be so identified by an asterisk.

Wa r  A ssets A dm inistration
Offices located at: Atlanta • Birmingham  
Boston • Charlotte • Chicago • Cincinnati 
Cleveland • Dallas • Denver • Detroit • Fort 
Worth • Helena • Houston • Jacksonville 
Kansas City, M o. • Little Rock • Los Angeles

G O V E R N M E N T  

O W N E D  

S U R P L U S

I Louisville • Minneapolis • Nashville * New  
Orleans • New  York • Oklahom a City 

Om aha • Philadelphia * Portland, Ore. 
Richmond * St. Louis • Salt Lake City • San 

Antonio • San Francisco • Seattle * Spokane
157-6
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ADVERTISERS IN THIS ISSUE

PACKAGED  
HEAT EXCHAN GERS

Com pletely Self-Contained heat 
transfer systems . . .  integrated in 
every respect . . . engineered to 
your specifications. The B&G In
dustrial Engineering Departm ent 
is at your service.

COMPLETE LINE OF

Heaters an d  C o o le rs in a n y  desired  
m ateria l • F lex ib le -coup le d  a n d  U n i
bu ilt C e ntrifu ga l P u m p s • Tem pera
ture Contro l V a lv e s  • Forced Hot  
W ater H e atin g  System s.

HEAT 
TRAN SFER  
EQUIPMENT

BELL &  G O S S E T T  C O .  
M orton  G rove, III. 

Dept. R-14

syA/r/iG A/
"Pu lsat ing  M a g n e t "

ELECTRIC 
VIBRATORS

With Adjustab le  Po w e r

A ssure

FREE FLOW ING
Bins, H oppers 

and Chutes
3600 pow erfu l v ib ra tio n s per m in
ute, b reak  down, a rch in g  and  
p lu g g in g — elim inate  pounding and  

s ledging.

Write  for descriptive  literature

S Y N T R O N  C O .
610 Lexington, H om er C ity ,  Pa.

A b be , Inc., P a u l 0 ...........................  25S
A c m e  C o p p e r sm ith in g  &  M a c h in e  Co. 216
A le x a n d e r  H a m ilto n  In s t itu te  .........  200
A lle g h e n y  L u d lu m  Stee l C o r p ............. 215
A lle n -B ra d le y  C o .................................. 22
A l l is -C h a lm e r s  M fg .  C o  5, 138 ,.279
A ls o p  E n g r g .  C o r o .............................  331
A lu m in u m  Co. of A m e r ic a ..................  145
A lu m in u m  O re  C o ...............................  153
A m e r ic a n  C a r  &  F o u n d r y  C o ............... 58
A m e r ic a n  C y a n a m id  Co. In d u s t r ia l

C hem . D i v .........................................  157
A m e r ic a n  G a s  A s s o c ............................  32
A m e r ic a n  H a rd  R u b b e r  C o .................. 305
A m e r ic a n  L o c o m o t iv e .....................296 -297
A m e r ic a n  M a c h in e  &  M e ta ls,  Inc.,

D iv .  U n ite d  S ta te s  G a u g e ............... 186
A m e r ic a n  M e ta l H o se  B r a n c h — A m e r 

ican  B r a s s  C o .....................................259
A m e r ic a n  M e te r  C o ............................6 4 -6 5
A m e r ic a n  P u lv e r iz e r  C o ....................... 260
A m e r ic a n  S te e l &  W ir e  C o ................  247
A m e rs i l  Co., I n c ................................. 206
A m n c o  M e ta ls ,  I n c .............................  182
A n t i -C o r r o s iv e  M e ta l P r o d u c t s  Co.,

In c ...................................................... 306
A r m s t r o n g  M a c h in e  W o r k s ................. 33
A t la s  M in e ra l P ro d s.  Co. of P e n n a .  . 3 93 
A u to m a t ic  S p r in k le r  C orp . o f A m e r ic a  146

B a b c o c k  &  W ilc o x  C o ............    ¿0
B a b c o c k  &  W ilc o x  T u b e  C o ..............  164
B a d g e r  &  S o n s  Co., E . B ..............7 2 -7 3
B a ile v  M e te r  C o ................................. 191
B a k e lito  C o rp .......................................  300
B a k e r  &  A d a m so n ,  D iv .  o f G ene ra l

C hem . C o .......................................... 239
B a k e r  &  Co., I n c ................................  341
B a k e r -R a u la n g  C o ................................  172
B a re c o  O il C o   . . 368
B e a u m o n t  B ir c h  C o .............................  228
B e ll &  G o sse t t  C o ...............................  392
Be ll T e le p h o n e  L a b o r a t o r ie s ............. 321
B e m is  B ro . B a g  C o .............................  28
B in - D ic a t o r  C o .....................................  348
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FILL THE BILL!
Dorr equipment has always been maintained in a condition of 

continuous evolution and betterment. Periodically, field surveys 
are made to check operations— to secure user reactions— to find 

ways and means of doing the job better.

At the left are excerpts from a recent field survey of Dorr 
Tray Thickeners at 14 metallurgical properties. They are 

cited here as the best evidence obtainable that Dorr Tray 
Thickeners fill the bill— that Dorr development policy 

pays off in terms of user satisfaction.

No "g rab  sample" opinions these, but a representative 
cross-section of tray thickener operators.

Ores treated ranged from "hard to harder"; pulp 
from free-settling to slimy and froth-forming; 

treatment methods from cyanidation to flotation, 
including various combinations thereof. Balanced 

and Washing Type Trays were represented.

Dorr Tray Thickeners are the standard of the 
industry. Their demonstrated past performance 

is your best assurance for the future.
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W e llm a n  E n g in e e r in g  C o ...................  353
W e s t in g h o u s e  E le c t r ic  C o r p ........... 36
W e s to n  E lec . In s t r u m e n t  C o rp   232
W h e e le r  M fg .  Co., C. H .................... 29
W h it lo c k  M a n u fa c t u r in g  C o .............. 196
W ilf le y  &  S o n s  A . R ..........................  187
W il l ia m s  Pat, C ru s .  &  P u lv .  C o . . . .  250
W il ls o n  P ro d u c t s  In c ......................  152
W o r t h in g t o n  P u m p  &  M a c h y .  C o rp . 344 
W r ig h t  M fg .  D iv .  A m e r ic a n  C h a in

&  C ab le  ........................................  34
W r ig le y  Jr., Co., W m ...................... 210
W y a n d o t te  C h e m ic a ls  C o rp .............. 369

Q u a k e r  O a ts  C o.
V a r n a l l - W a r in g  C o ...............................171

335  Y o u n g s t o w n  W e ld in g  &  E n g r g .  Co. 44
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The LUDLOW-SAYLOR WIRE COMPANY

Double-Crimp

A L L O Y S  
a n d  M E T A L S

S u p e r-L o y

S tee l

G a lv a n iz e d

Tinned

Stain less Steel 

N icke l-Chrom ium  

A llo y s  

Alum inum  

Brass 

B ronze  

Com m erc ia l 
Pho spho r 

C o p p e r  

M o n e l M e ta l 

N icke l

A n y  sp e c ia l a llo ys  
a v a i la b le  in ro d  
o r  w ire  form.

WOVEN WIRE SCREENS 

AND WIRE CLOTHS
N in ety  years o f precision engineering, o f 
str iv in g  fo r perfec tion , lie beh ind  the 
rugged  construction  and  accurately sized 
openings o f  Ludlow -Saylor w ire screens. 
T h e  same careful research lies behind our 
facility  in  w eaving industria l w ire cloths 
o f  all k inds.

Inqu iries are inv ited  fo r  w ire cloths and 
w ire  screens o f all com m ercial metals, 
alloys o r weaves— in  continuous lengths, 
cut to  size, o r processed to  m eet your 
special requirem ents.

Y our specifications and  b lueprin ts w ill be 
fo llow ed exactly as your engineers have 
designed them .

Dufch W e a ve6 0 2  South Newsteocj A ve . ST. LO U IS  10, M ISSO U R I
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i NICKEL , 
üse ) MONEL w”ere Pur,fY counfs

•Res. Ü. S. Pat. Off.
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P U M P IN G  P U R IFIED  eth y l ce llu lo se  
w a te r  s lu rry  to  a n  a u to m a tic  d is 
c h a rg in g  c e n tr ifu g e  o f  M o n e l a t th e  
H o p e w e ll p la n t  o f  H e r c u l e s  P o w 
d e r  Co m p a n y . U se  o f  n ic k e l a n d  
n ic k e l a llo y  e q u ip m e n t s a feg u a rd s  th e  
fina l p ro d u c ts : c le a r  p la stics  a n d  p ro 
te c tiv e  coa tings .

H e R C U L E S ’ e th y l cellulose m eets exacting 
custom er specifications of ethoxyl co n ten t and 
viscosity.

A n d  no w onder! A t th e  com pany 's m odern 
p la n t in  H opew ell, Va., every  operation  is 
rigidly contro lled , every  p recau tion  tak en  to  
o b ta in  a p ro d u c t of extrem e purity .

T h e  process em ployed consists of m oistening 
cellulose w ith  caustic  soda; th en  trea tin g  th e  
a lkali cellulose w ith  e thy l chloride under h eat 
and pressure.

Iron -free  caustic  soda and p u re  e thy l chlo
ride  a re  pum ped  from  storage in to  N ickel and 
M onel* tanks, to  be  carefu lly  w eighed for 
each  b a tch  of cellulose.

In  shredded  form , cellulose passes through 
a  M onel-lined  w ette r, and is carried  by  a 
M onel screw  conveyor to  steam -jacketed  au to 
claves, m ade of L ukens N ick e l-C lad  Steel. 
T h ese  reac to rs a re  equ ipped  w ith solid nickel 
shafts and agitators.

A ll eq u ip m en t In the  é thy la tion  p lan t, in 
c luding trea ting  tubs, p ip e  lines, pu m p s, p u ri
fication vessels, cen trifuga ls and dryers, is  
either N ick e l or M onel, solid or clad. I t  is  th is  
liberal use o f N ick e l and M o n e l th a t holds cor
rosion a t bay, and p reven ts  m eta llic  con tam i
nation throughout the  various stages o f wash
ing, p urify ing , grinding and drying.

B oth  N ickel and M onel, in  add itio n  to  th e ir  
excellent corrosion resistance and ab ility  to 
p ro tec t p roduct pu rity , possess h igh m echan
ical s treng th  and toughness. B o th  m eta ls are 
read ily  fabricated . T h ey  are  cut, form ed, m a
chined and w elded by  com m only used m ethods.

In  th e  processing and handling  of e thy l cel
lulose, caustics, phenol, p lastics and o ther 
synthetics, in te rm ed iates, reagen ts and sol
vents, th e re  a re  countless app lications for 
N ickel and M onel. C onsider b o th  w hen you’re  
looking for a way to reduce corrosion, safe
guard p u rity  or leng then  eq u ip m en t life.

THE IN T E R N A T IO N A L  N IC K E L  C O M P A N Y ,  INC., 67 W a ll Sf., N ew  York 5, N. Y.


