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9 Wavs to
With Allis-Chalmers Type "R” Crusher

1 RECESSED SPIDER CAP reduces wear. . .  
adds to life of crusher because feed it
self takes wear when it fills recessed 

cap. Uniform distribution of feed under 
all operating conditions.

2 LARGE, AMPLE FEED OPENING will 
take unregulated feed. Eliminates 
need for feeders . . .  saves installa

tion expense and labor. . .  simplifies your 
crushing plant layout.

3 ONE PIECE M A N G A N ESE steel con
cave ring can be easily and inexpen
sively replaced. Ring is held in place 

by a unique self-locking device . .  . can’t 
work loose. Does not require zincing.

4 CRUSHING CHAMBER is scientifically 
designed to give you continuous high 
capacity of desired product size. You 

get a more uniform , cubical product, 
closely graded to your requirements.

5
FLOOD LUBRICATION of moving parts 
gives you trouble-free service. . .  re
duces wear and maintenance. Oil is 

cooled and Altered as it circulates. Has oil 
pressure safety switch.

6 DUST PROTECTION — A large, effec
tive dust seal protects all internal 
w orking parts . . .  reduces wear by 

keeping g rit and d ir t ou t o f eccentric 
bearing at all times.

Y e s ,  t h e s e  a r e  n i n e  i m p o r t a n t  c o n s t r u c t i o n  f e a 
t u r e s  that make the Type "R” Crusher a real money 
saver. And there are other reasons, too, why operators pre

fer the Type "R”. Fast, easy clearing, for example. In case 
of power interruption the crushing chamber can be emptied 
in a matter o f minutes. No laborious digging out the crush
er by hand . . .  the whole crushing head lowers, unloading 
the chamber. Crusher is quickly restored to operation with 
exclusive Allis-Chalmers "Speed Set” control, by simply 
turning a hand crank.

Plan to put this cost-cutting crusher to work for you — 
it will bring you better crushing at a lower cost per ton. 
Contact your nearby A-C office today for complete details. 
A l l i s - C h a l m e r s ,  M i l w a u k e e  1, Wis.

7  EXCLUSIVE “ SPEED-SET" CONTROL,
instantly regulates product to exact
ing size requirements... with the turn 

of a hand crank. Allows quick adjustment 
for wear on mantle and concave ring.

8 AUTOMATIC RELIEF VALVE is a safe
guard that lowers crusher head, al
lows tramp iron and foreign mater

ials to pass. Opens at predetermined pres
sure. Protects crusher from damage.

9 LARGE HYDRAULIC JACK greatly re
duces expensive outage tim e by 
quickly resto ring  crusher to duty 

after power or other interruptions. Saves 
man-hours as well as down-time.

High pe rfo rm an ce  Type "R "  Reduction C rushers 
a re  a v a i la b le  in fou r sizes, w ith  3 ,5 ,6 ,  a n d  8 
inch receiv ing  o p en in g s . Bulletin B 6006 .

A L L I S S C H A L M E R S

Hoists Feeders Washers Sizing

L
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LOW-HEAD SIFTERS 
SOLVE PLASTICS 

GRADING PROBLEM

It was a rush job —  a large Eastern 
chemical plant had to have equipment 
to grade plastics through 14 mesh and 
7XX 65 mesh silk at a rate of two 
tons per hour.

S ide-open ing  perm its 
e asy  access to sieves.

The equipment was needed quickly 
because of a need to get the plant in
to continuous operation at once.

Allis-Chalmers engineers were called 
in . . . made a rapid but thorough 
analysis of the plant's production pro
cess . . . recommended two Heavy Duty 
Low-Head Gyratory Sifters fo’r the job.

A  C O M PLETE  UN IT

T he A llis -C h a lm e rs  Sifters w ere  
hustled into the plant for a test run. 
Insta lla tion  tim e and expense were 
negligible because Low-Head Sifters 
are self-contained units . . .  come com
plete with motor, drive, and base.

So satisfactorily did these machines 
meet percentage and capacity require
ments that they stayed right on the 
job . .  . grading plastics to specifica
tions— efficiently, economically.

BETTER PRO D U C T  —  
LO W ER  COST

Compact Low-Head Gyratory Sifters 
have solved many similar problems . . .  
have gained wide acceptance because 
they offer such advantages as: high 
percentage availability, high product 
capacity, low  in itia l cost, very low  
maintenance and power requirements. 
Bulletin B6124. A l l i s - C h a l m e r s ,  
M i l w a u k e e  1, W i s c o n s i n .

A  2061-A

M A A /I

W V V V N

O ne of the Big 3 in Electric Pow er Equipment 
B iggest of All in R ange  of Industrial Products

Motors and 
Drives

Screen! Power and 
Electrical

Grinding
M ills

Concentrating Pyro-
Processing

Pumps, Blower» 
Compressors.

CHEMICAL ENGINEERING • D EC EM BER 1946



S Y N T H E T IC
ORGANIC

C H EM IC A LS

The
Ethyieneamines

family

include
the

following:

C a r b i d e  a n d  C a r b o n  C h e m ic a l s  C o r p o r a t i o n
Unit o f  Union Carbide and Carbon Corporation

0 0 3
30 East 42nd Street, New York 17, N. Y. Offices In Principal Cities 

Distributed in Canada by Carbide and Carbon Chemicals, Limited, Toronto

A large new plant un it for the production of 

the Ethyieneam ines is now beinghuilt by Carbide 

and Carbon Chemicals Corporation. E arly  in 

1947, greatly increased quantities of these im 

p ortan t interm ediates will be available. Here 

again is the  "success story”  of products devel

oped a few short years ago taking on even

m ore widespread applications in  industry.

These extremely versatile interm ediates bear 

fu rther investigation especially if you are working 

in the  fields of textile, pharm aceutical, resin, or 

petroleum  chemicals. For the present, lim ited 

commercial quantities of any of these can he 

supplied for product developm ent work.

l :

Ethylenediam ine — N H 2 C H 2 C H 2 N H 2  
A m inoethylethanolam ine — N H 2 C H 2 C H 2 N H C H 2 C H 2 Û H  

D iethy lenetr iam ine  — N H 2 C H 2 C H 2 N H C H 2 C H 2 N H 2  
Trie th y len ete tram in e  — N H 2 ( C H 2 C H 2 N H D 2 C H 2 C H 2 N H 2  

Tetraethy lenepentam ine  — N H ïfC lLC lH N H hCH âClH N lh

Information on the specific properties and uses for the Ethyieneamines is contained 
in the Amine booklet, F-4770A. Call or write our nearest local office for your copy.
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P  MOTORIZED«™ 
! HELICAL

LINK-BELT Worm Gear Reducers

Single R ed u c tio n  u n its  recom m ended  fo r la rger 
ho rsepow ers a re  b u ilt in  ra tio s  u p  to  100 to  1. 
H elica l W orm  U nits, app licab le  to  b o th  sm all 
an d  la rge  horsepow ers a re  av a ilab le  from  26 to  1 
to  540 to  1. W here  ex trem ely  h igh ra tio s  fo r 
sm a ll ho rsepow er d rives a re  req u ired , D oub le  
R ed uc tion  U n its w ill p ro v id e  ra tio s  up  to  8000 
to  1. A vailab le  fo r b o th  horizon ta l an d  vertica l 
driving. A sk fo r D a ta  B ook No. 1824.

LINK-BELT Motorized Helical Reducers

W here  self-contained  pow er un its  a re  requ ired , 
L ink -B elt M oto rized  H elica l G ear R educers a re  
av a ilab le  fo r m ed ium  speed  app lications, from  
1 to  75 h.p. M ade  in  b o th  D oub le  and  T rip le  
reductions. Ask for D a ta  B ook  No. 1515-A.

LINK-BELT P.I.V. Gear Speed Changers
T h e  only  speed  changing m echanism  
w hich em ploys a  positive  chain  d rive  
to  tra n sm it pow er from  in p u t to  o u t
p u t shaft. S peed  changes a re  in fin ite ly  
v ariab le  an d  can  be  m ad e  w hile o p e r
ating. A vailab le  in  7 sizes and  in  5 
s tan d a rd  ty p es  fo r ho rizon ta l and  ver
tica l m ountings. A sk fo r D a ta  B ook 
No. 1874.

LINK-BELT Herringbone Gear Reducers

L I N K - B E L T  C O M P A N Y

Chicago 9, Indianapolis 6, P h ila 
delphia 40, A tlan ta , Dallas 1, 
M inneapolis 5, San Francisco 24, 

Los Angeles 33, S ea ttle  4, 
T oronto 8.

Offices in P rincipal Cities.

S peed  reduc tion  p rob lem s w hich in 
clude large red u c tio n  in  lim ited  space 
an d  th e  ab ility  to  w ith s tan d  shock, 
find a read y  so lu tion  in  th e  app lica
tion  of L ink-B elt H erringbone  G ear 
R educers. M ade  in  Single R educ tion  
in  sizes from  IV2 to  518 h.p.; in  
D oub le  R eduction  in  sizes from  3A  to  
339 h.p.; in  T rip le  R ed u c tio n  from  
Vi to  213 h.p. A sk fo r D a ta  B ook 
N o. 1519-A.

¿ / jV K S E L T JmosiD eUKDmes
É tffSW k

ÆÊÊüBâ
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If your power I 

transmission i 

problems 

involve 

constant or 

variable speed j 

enclosed gear; 

units, you can ] 

rely on always I 

getting the j 

right answer 

from Link-Belt 1



When this Bell Laboratories chemist 
turns the stop-cock he raises a column 
of mercury to trap a micro-sample of 
gas evolved from a specimen of cop
per. Later he will analyze the sample 
by mlcro-technlques.

Trapping poisons by micro-chemistry
II I f If ^
I i r :

Touch of a finger-tip— or even the dust in apparently clean 
a ir— can carry enough contamination to ruin an electron 

I tube. Bell System scientists found this out through micro

ga s analysis using new and original techniques.

They determined what could destroy the tube cathode's 
; j power to give off electrons, and how  much— to the millionth

of a gram. Then, with Western Electric, they developed 
a manufacturing technique to keep these destroyers out of

E X P L O R IN G ,  IN V E N T IN G ,  D E V I S IN G  A N D  P E R F E C T IN G  F O R  C O N T IN U E D  IM P R O V E M E N T S  A N D  E C O N O M IE S  IN  T E L E P H O N E  S E R V IC E  
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^  -— ________________________

the tubes. . . . Bell Telephone Laboratories scientists estab
lished the w orld 's first industrial micro-chemical laboratory 
more than 16 years a g o  for the Bell System.

Today micro-chemistry is constantly at work, helping 

to raise still h igher the standards of telephone service 
and performance.

B ELL  T EL EP H O N E L A B O R A T O R IE S



Y ou can p u t any solid that w ill settle —  any feed that can be handled 

by a pum p — through  this Bird Filter.
From then on you can count on it to deliver uniform ly dry solids and 

clear filtrates day in and day out w ithout a hitch.
T he producers o f  som ething like a hundred different chemicals and 

m inerals have found ou t that the Bird gives them a better filtering and 
m ore o f it per day at low er cost per ton. I t’s the m odern way to separate 

solids from  liquids. N o  question about it!

May we tell you m ore?

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

CHEMICAL ENGINEERING • D EC EM BER 1946

hy fu s s  w ith  F I L T E R  C L O T H S ?

W hen  The B IR D  W ill Do  

The Job Continuously By  

Centrifugal Sedim entation



STOPPAÇESJ /

<

m m m Â ÿ ç i

G ONE are the days of trouble 
fellows in any plant where the Ci®H|ST^Nt)- 

ARD Streamlined TYPE 1000 Pressure RedudSgSvalve 
is installed. There's nothing left for them tofio . They 
are through . . . washed out and can stage no come
back, for alw ays, preventing any activity on the 
part of these culprits, is the smooth, dependable, 

_ streamlined performance of the CASH
STANDARD "1000." 

s j gv— Bulletin "962" will give you the com- 
plete story. Write for it!

M axim um  C apacity  W hen N eeded  M ost •  A ccurate  
P ressure  C ontrol U nder Toughest W orking C onditions 
Trouble-Free Service •  Sm ooth O p e ra tio n  •  Tight 
C losure •  A ccurate  R egu lation  •  S p eed ie r Produc
tion  Results •  Elim ination o f Failures •  C onstan t

CASH STANDARD^  
CONTROLS... 

.VALVES.

Delivery P ressu re  •  Cost Sav ing  O p era tio n  •  No 
S p o ilag e  •  Practically  Z ero  in M ain tenance  Costs

A. W. CASH COMPANY
D E C A T U R .  I L L I N O I S

B u lle t in  9 6 6 — features the C A SH  
S T A N D A R D  Se lf-C o n ta in e d , Pilot 
Operated Type 10 Pressure Reducing 
and Regulating Valve for use with 
water or air; with any gas or oil that 
is non-corrosive; ond with refrigerat
ing fluids such as Ammonia and 
Freon. Many interesting particulars 
explained such as: how valve works, 
t igh t  se a t in g , large capacity, no 
waste, no water hammer or chatter.

BULLETINS  
A V A ILA B LE  
O N  O T H ER  

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

S e n d  jo*. th&M

B u lle t in  9 5 6 — features the C A SH  
STANDARD Type 4030 Back Pressure 
V a lv e  —  designed to automatically 
maintain a constant pressure in the 
evaporator corresponding to a con
stant temperature desired. Shows on 
Ammonia and Freon Gas Capacity 
Chart based on ABSOLUTE pressures.

B u lle t in  9 5 0 — features the C A SH  
STANDARD Type D Single Seat Pres
sure Reducing and Regulating Valves 
for use with most fluids. Shows 
simple inner working parts that save 
in maintenance. Diagram explains 
how valve works. Blueprint shows 
simplicity of installation.

10 D EC E M B ER  1946 • CHEMICAL ENGINEERING
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OR ANTI-BACTERIAL 
POTENTIAL USES

Surface Active Agent M is a bactericidal and germicidal deter
gent of a high degree of potency. I ts  use involves an entirely 
new and revolutionary approach to industrial sterilization.

Surface Active Agent M  belongs to a class of products 
known as quaternary ammonium compounds, and its chem
ical name is myrislamidopropyl dimethyl henzyl ammonium 
chloride. I t  is «a cationic surface active agent. Anionics and 
cationics, if brought into contact in solution, will react and 
precipitate each other, an im portant fact in connection with 
their many applications.

Surface Active Agent M  is easily applied or used. I t  is 
necessary only to dilute it with hot or. cold w ater and then 
apply by spray, immersion, flushing, or wiping. The combi
nation of freedom from toxicity and rapid anti-bacterial action 
provides a safe and effective means for controlling bacterial 
organisms.

Information on suggested uses for Surface Active Agent M 
and samples will be sent on request.

Surface Active Agent M

CHj CHj 

CnHazCONH(CHj)3- N -C H aC4Hs 

C l

P R O P E R T IE S  O F SU R FA C E  A CTIV E AG ENT M
A p p e a ra n c e ................................................................................................ta n  liqu id
O d o r .............................................................................................................. so lven t
T a s te — 0 .5 %  so lu tio n  . . .............................................................. s ligh tly  b it te r
So lub ility  a t  3 0 ° ID................................................................................... in fin ite
p H — 1 .0 %  s o l u t i o n .............................................................................8.2
W ettin g  p ow er (A E R O SO L * O T  1 0 0 % =  TOO)................... 12.1
S u rfa c e  ten s io n  a  0 .0 5 % ................................................................... 31.6
D e te rg en c y  ( 0 .2 5 % ) .............................................................................good
E m ulsify ing  p o w e r .....................................................................................som e
P h en o l coeffic ien t a t  3 7 °  C . on  S tap h y lo co ccu s A j r e u s  . . 400— 800
S od ium  h y d ro x id e  t o l e r a n c e ..........................................................11 .4%
C alcium  ch lo rid e  t o l e r a n c e ..............................................................  10 ,000  p .p .m .
F oam ing p o w e r ...................................................................................... v e ry  good
L ath e rin g  p o w e r ...................................................................................... good
F ung ic idal p o w e r ............................................................................  . fa ir

{Above) AS A DISINFECTANT, Surface Active Agent M  can be used for the 
spraying of cow stalls, dairy barns, fowl coops, and! for the sterilization 
of cows udders prior to milking.

{Below) AS A GERMICIDAL DETERGENT, Surface Active Agent INI should find 
extensive use in the dairy, soft drink, and brewery industries for washing 
and rinsing bottles and Cans, cleaning floors, pasteurizers, cooling towers, 
and other equipment.
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Photo courtesy L  H. Gilmer Com pany , D/v. U. S. Rubber Co., Philadelphia, Pa.

(Above) H E R E ’ S N E WS  IN F U R N I T U R E !  Laminated 
plastic table tops, counter tops, and working surfaces for 
playroom, dining room, kitchen, or restaurant, made 
with LAMINAC* resin, product of Cyanamid’s Plastics

Division, are as easy to clean as they are colorful, as 
durable as they are decorative. Surfaces are hard, smooth, 
and glossy, resistant to water, beverages, and many 
chemicals. *Rea , u. S. Pat. Off.

(Right) TO M E E T  T O D A Y ' S  
E X A C T I N G  C O M P O U N D  
R E Q U I R E M E N T S  for rubber 
products th a t m ust w ithstand 
the most rugged service condi
tions, such as this V-bclt drive 
on a mechanical ro tary  oil drill
ing rig, neoprene stock com
pounders depend 011 the uni
form quality of K  & M Light 
Magnesium Oxide.

P ro d u c e d  b y  K e a sb e y  & 
M a ltiso n  C om pany , one of 
America’s oldest and most re
liable makers of magnesia prod
ucts, K  & M Light Magnesium 
Oxide assures uniform disper
sion because of its lightness and 
fineness.

Packaged in moisture-resist
ant containers, according to 
R .R .C .’s approved standard, it 
is distributed by American Cy- 
anamid Company, manufac
turers of a full line of controlled 
quality chemicals for t he rubber 
industry. Samples will be sent 
on request.



ARE YOUR FLUID-HEATING COSTS 

TOO HIGH?
BKvv;j

- ~ 7 •' ! ’7 T',

a N  e x a m ! , l E

This Sclas Continuous Heater, a  simpler application 
of continuous techniques, intermittently superheats steam 
fo r  test purposes.

T hrough rapid  iieat transfer and  high tem pera tu re  differ

entials, heating ra tes are speeded to  reduce un it costs.

Selas research has developed techniques which m aterially  

advance previous standards of perform ance. U niform  dis

tribu tion  of heat th roughou t the furnace cham ber, resulting 

from  even d istribu tion  of D u rad ian t burners, perm its high 

ra tes of hea t transfer and, a t the same tim e, increases tu b e  

life. Since b u t little  com bustion space is required by  these 

burners, equipm ent is com pact and heat-up  tim e is short.

W hile new to  industry , these continuous heating  techniques 

have been proved in actual operation and quality  im prove

m ents, as well as low costs, are obtained. T em peratures as 

high as 2000° F  are p rac tica l and pressures are lim ited only 

by  tu b e  characteristics. ‘ S team  and air are superheated  

rapidly and  uniform ly for a varie ty  of specialized uses. 

A pplications in the  petro leum  industry  are resulting in 

m ajor im provem ents.

You arc urged to  consider the advantages of Selas con

tinuous heating  developm ents as applied to your fluid 

healing  operations. Experience gained by  Selas engineers can 

be helpful. W rite today.

SELAS  CORPORATION OF AMERICA
P H  I L A . 3 4 , P A .
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How to cover a manhole with 
removable insulation

Cross section of tank manhole, showing 
insulation to m aintain low temperatures.

W here low -tem peratu re  processes take  place 
in  tan k s or tow ers th a t  m u st occasionally  be 
inspected or cleaned, the  m anholes can be as 
tho rough ly  in su la ted  as th e  body  of th e  equ ip 
m ent, and  y e t be qu ick ly  accessible.

B ecause corkboard  is light, resilient, and 
has great s tru c tu ra l strength , it is ideal for re
m ovable insulation . I t  w ithstands the  h a n d 
ling of m any  rem ovals w ithou t dam age, and  
its  insu lating  efficiency helps m ain ta in  correct 
in terior tem p era tu res  and  prevents dam aging 
condensation  an d  frosting.

R em ovable m anhole covers are assem bled 
an d  app lied  in  tw o sections. A collar of cork 
lagging in  tw o equal sections is bu ilt u p  
around  the  m anhole. In to  the to p  of each sec
tio n  is fitted  half of a corkboard  disc. T he

half sections then  are covered w ith  sheet 
m etal for ease an d  long life in handling  and  
are secured by  bolts to  wood blocks set in 
the  insu lation  a round  the equipm ent.

D uring  m ore th a n  50 years’ experience in 
low -tem peratu re  m ain tenance w ork, A rm 
strong has developed p rac tica l so lu tions to  the 
insu lation  problem s o rd inarily  encountered. 
If  your problem  is new  or different, you ’ll 
find th a t A rm strong is well equipped to  w ork 
ou t a sound, p rac tica l solution. Y ou’re w el
come to call on A rm strong  engineers for help 
or advice w ithou t obligation. J u s t  w rite  to  or 
telephone our office nearest you  a t an y  time. 
A rm strong Cork C om pany, B uild ing 
M ateria ls D ivision, 3312 Concord 
Street, Lancaster, Pennsy lvania.

Lifting Handles 

Cork Disc

Vi Felt Gasket

Outer Sheet 
Metal Cover

Cork Lagging

Inner M anhole 
Cover, Hinged 
and Bolted

Granulated Cork

Corkboard

W ood  Blocks, to Which 
Outer Cover Is Bolted

ARMSTRONG’S INDUSTRIAL INSULATION
Complete Contract Service 

For All Temperatures T o  2600°  
F a h r e n h e i t
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STO RAG E

SWEN5DN
E V A P O R A T O R S  • F I L T E R S  • C R Y S T A L L I Z E R S

J SPRAY DRYERS

l£Y£L  /H  TU/f T. 
NORMALEM /OH  
TO HAVE STORA 
AM A t LAO L E  Wu¡ 
ORĄTORS HAVE 
A  OWN FOR OLE, 
REPAIR.

LBGENP

Let 
Swenson
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Swenson Process E ngineering has been app lied  to  the recov
ery o f chem ical values from  m inerals and  brines, sim plification 
of chem ical processes, d isposal o f chemical w astes, and  effect
ing econom ies in  the use o f heat, pow er, and  m aterials. H ow  
can we help  you?

W hen your p roblem s involve Process Engineering, the skill 
and  experience o f Swenson engineers offer the shortest cut to  
a satisfactory answ er. T hese m en are not on ly  fam iliar w ith 
sim ilar process problem s, but they have access to the facilities 
and  repo rts  o f a continuous p ro g ram  o f independen t'research  
w hich provides a  scientific basis on  which to m eet new  and  
unusual situations.

H G -Y A C . 

lu  V  varo*.

ML. SURGE 
TANK

C ap acity

Swenson Cast 
L e a d  E v a p o 
ra to rs  used to  re- 
c o v e r  s u l f u r i c  
acid from  parch- 
m e n t  p a p e r  
wastes.

Swenson Long T ube 
V ertical E vaporators re
cover acids from  a  pe
troleum  refining process.

Sw enson h as  p io n ee red  ac id  e v a p o ra 
tio n  rn  a ll its phases. T h e  P rocess Engi
n ee rin g  in v o lved  in  co n cen tra tin g  sul
furic acid  fro m  the  w aste  p roducts  of 
ray o n , ce llo p h an e , a n d  parch m en t p a p e r 
m anufacture  a n d  certa in  pe tro leum  p ro c 
esses illu s tra te s  h o w  recovery  o f  com 
m ercia lly  v a lu ab le  chem icals m ay also  
elim in a te  w aste  d isp o sa l p rob lem s.

T w o  types o f  e v a p o ra to rs  a re  genera lly  
recom m ended  fo r  acids. T h e  C ast Lead 
E v a p o ra to r  is  a  Sw enson  developm ent 
w hich  is  used  w h en  ac id  so lu tio n s m ust 
rise  ab o v e  critical tem p era tu res  (1 8 0 °).

In  o th e r cases, it  is p o ssib le  to  em ploy  
the L ong T u b e  V ertica l type E v ap o ra to r 
w ith  ru b b e r l in in g  a n d  o u ts id e  h ea tin g  
elem ents. Sw enson  is  th e  first a n d  on ly  
concern  th a t  h a s  ever d e s ig n ed  a n d  built 
successful do u b le  effect e v a p o ra to rs  fo r 
s tro n g  ac id  so lu tions!

In  the  instances in d ica ted  above, a p p li
ca tion  o f Sw enson  P rocess E n g ineering  
h as  no t on ly  reco v ered  v a lu ab le  q u an ti
ties o f  sulfuric acid  a n d  o th e r chem ical 
constituen ts, bu t it has  e lim in a ted  th e  p o l
lu tio n  w hich  fo rm erly  resu lted  from  d is
posa l o f  these  w astes in  near-by  stream s.

SWENSON EVAPORATOR COMPANY
Division of W hiting Corporation

! 5669 L athrop Ave. H arvey, Illinois

SW E N SO N  EVAPO RATO R CO
H A R V E Y , ILL., U .S .A .

MATIR/AL BAiAHCE

The Reclamation of 
Sulfuric Acid from Industrial Wastes. . .
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Until ¿recently, the standard equip
ment for the recovery of disease- 
producing viruses was the batch- 
operated . . . high-speed centrifuge 
of the vacuum chamber type. By this 
method, the recovery of a few milli
grams of virus was considered a 
day's work.

Of great importance . . . from the 
viewpoint of a large scale vaccine 
production . . .  is the fact that over 
90%  of influenza virus present in 
extra-embryonic fluids of injected- 
chick embryos can be removed from 
up to 30 millimeters oi this fluid per

minute in the Sharpies Laboratory , 'j
Presurtite Super-Centrifuge. -  |

The flow of liquid Menstrum is 
continuous . . .  and the purified and 
concentrated virus is removed from 
the rotor after a full 40 liters have 
been processed.

Instead of a few MILLIGRAMS. .  . 
the yield of virus is measured in 
h u n d r e d s  O F M ILLIGRAM S. 
Sharpies Laboratory Presurtite Cen
trifuge delivers the highest Centrifu
gal Force applied to a continuous 
flow of liquid.

THE SHARPLES CORPORATION
ß e titr U fc c y a C  a n d  P n o c e w ,

NEW YORK 1 7 , N . Y. CHICAGO 4 ,  I I I .
501 Fifth Avenue 8 0  E. Jackson Boulevard

BOSTON 16 , MASS.
2 3 0  Congress S treet

SAN FRANCISCO 5 , CALIF. CLEVELAND 1 5 , OHIO
68 6  H ow ard S tree t 4 5 3  H ippodrom e Annex Bldg.

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

and dout>y »IV

V a c c i n e  

i D a n g e i “
i \
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THE M O N TH  IN  
THE AUTOM O TIVE INDUSTRY

A n e w  dev ice  to  rem ove gum , v a rn ish , a n d  
carbon  in cy linders is p roduced  . . .  A 
n e w  p la n t, m an u fac tu rin g  syn thetic  liquid  
m otor fuel from  fa rm  res id u es , is p la ced  In 
o p e ra tio n  in th is country  . . . Surveys sh o w  
th a t  th e  p roduction  o f g a so lin e  from  coal 
Is p rac tical b u t n o t y e t com petitive  w ith  
p roduction  from  crude oil . . . Lubricants 
co n ta in in g  in g re d ien ts  fo r w e ttin g  m eta l 
su rfaces te n d  to  d e c rea se  th e  ra te  o f w e a r 
in en g in e s , accord ing  to  a  rep o rt . . .  A 
m otor fue l, s a id  to b e  s ta b le  a g a in s t  gum  
fo rm atio n , is p a te n te d  . . . P laced on th e  
m ark e t is a  w a r-d e v e lo p e d  oil w hich  is 
c la im ed  to loosen d ep o sits  of soot, carbon , 
va rn ish , a n d  s lu d g e  in th e  o ld  en g in e  in 
ad d itio n  to lub rica ting  . . .  A n e w  m ach ine 
for rep a irin g  tires  a n d  o th e r ru b b e r p rod 
ucts is m a n u fac tu re d  . . . Successful te sts  
a re  run on th e  p roduction  of syn thetic  g a s  
from  a n th ra c ite  a n d  pu re  oxygen  . . .  A 
n e w  syn thetic  lub rican t is p re p a re d  by  
a d d in g  b u tan o l to 1 , 2  p ro p y len e  ox ide  . . . 
N ew -ty p e  cab les , in su la ted  w ith  vinyl 
plastics , a re  rep o rted  to resist th e  a tta ck s  
of g re a se , o il, g a so lin e , a n d  “ co ro n a”  . . . 
D etails a re  p u b lish ed  o f th e  “ c a ta ro le ”  
process for p roducing  a ro m atic  hy d ro ca r
b ons  from  petro leum  . . . G overnm ent re 
search  d iscloses th a t  n a tu ra l g a s  can be 
u sed  successfully  in Diesel eng ines.

HS.I. CHEMICAL NEWS
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W ide  Use S een  f o r  O r g a n ic  
Chemicals  in  Post-W ar Autos

New Saccharin Synthesis
Saccharin has been commercially prepared 

from anthranilic acid (o-amino-benzoic acid), 
it was announced recently. The yield, based on 
this starting material, is 58-60 per cent, and 
the cost is as low as that of previously used 
processes, the report states. The 1 9 4 7  cars look b e tte r , ride  b e tte r, th a n k s  to th e  h e lp  o f a  w id e  v a rie ty  o f o rg an ic  chem icals.

Novel Process Prevents 
Acid-Fading in Textiles

Textiles which neither fade nor changecolor 
when exposed to acid fumes, such as the com
bustion products of coal or gas, are now pos
sible, according to the claims made in a 
recent patent. Anti-fading qualities are im
parted to the fabric by treatment with aqueous 
solutions of triethanolamine containing a sol
vent or swelling agent for the organic deriva
tive of cellulose materials. Suitable swelling 
compounds are said to be ethyl alcohol, butyl 
alcohol, and acetone. Ethyl alcohol is re
ported to be employed in aiding the tri
ethanolamine penetrate the textile material, 
and may be present in the aqueous solution in 
varying concentrations.

Methionine Is Found to 
Have Anti-Anemic Action

Rats made anemic by injections of carbon 
tetrachloride were treated successfully by 
methionine injections, according to a paper 
published recently by two French scientists. 
The methionine is said to have caused a rapid 
increase in red-cell count even though the 
administration of small doses of carbon tetra
chloride was continued. Oral administration of 
methionine corrected anemia due to treatment 
with carbon tetrachloride or to a diet deficient 
in methionine, the authors state.

Applications Include Antifreezes, Protective Coatings, Upholstery, 
And Insulating, Dewaxing, and Corrosion-inhibiting Compounds

Vital to the appearance and performance of the high-powered, sleek-looking 
cars now beginning to roll from the assembly lines are many types of organic 
chemicals. Applications of these versatile compounds range from today s

color-rich, long-lasting finishes to materials

Farm Products Are Source 
O f New Synthetic Fibers

Government laboratories throughout the 
country have developed new synthetic fibers 
from agricultural products and improved old 
ones, according to an announcement made re
cently. These fibers are not intended to re
place natural fibers, but are expected to im
prove natural fibers when the two are mixed. 
All the experimental fibers developed so far 
are high in wet strength.

Most important of the new fibers is Savelon, 
manufactured from peanut protein. It h a s  a  
light cream color and is said to be reminis
cent of both silk and wool. Another new fiber 
is said to be manufactured from chicken 
feathers. Improvements have also been made 
in a fiber made from zein, a  protein obtained 
from corn, and in casein fiber. The new zein 
fiber is stated to have a rich, creamy appear
ance and a dry strength almost equal to wool. 
The improved casein fiber is reported to be 
more uniform and more economical than its 
predecessor.

Fish Odor of Vitamins 
Destroyed by New Process

A method for removing undesirable tastes 
and odors of fat-soluble vitamin-containing 
materials such as fish oils and concentrates 
while retaining their potency, is announced in 
a patent issued recently. The patent describes 
the process as consisting of mixing the vitamin 
materials with crude vegetable oils and heat
ing in an open vessel in the presence of an 
inert gas.

New Soap Preservative
The development of rancidity and discolora

tion in granular soap products is inhibited by 
a new product, according to the claims made 
in a patent issued recently. The inhibitor is 

nc a nnl VP?h vlenp nolvamine.

that prevent the formation of corrosive sub
stances in the fuel and lubricating systems. 
Outstanding U.S.I. contributions to the auto
motive industry include many of these im
portant organic chemicals as well as proprie
tary products such as Super Pyro Antifreeze, 
Solox — a general purpose solvent, and PiB — 
an ignition insulation material.

Their su rfaces fin ished  h a rd  a n d  to u g h , th ese  
coup lings e m erg e  from  th e  In fra -red  ovens. 
M any  au to m o tiv e  co a tin g s  a re  n o w  m an u fa c 
tu red  w ith  th e  a id  of U.S.I. resin s, so lven ts, 
a n d  p laslicizers .

C oatings, P lastics, Upholstery- 
Many synthetic and natural resins, and sol

vents and plasticizers aid in the production of 
quick-drying, durable, attractive finishes 
which help speed the production of trailers, 
trucks, busses, streetcars, passenger cars, trac-

( C o n tin u e d  on n e x t p a g e )
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ACETIC ESTERS
Am yl Acelole 
Butyl Acetate 
Ethyl Acetate 

OXALIC  ESTERS 
Oibutyl Oxalate 
Diethyl Oxalate 

PHTHALIC ESTERS 
Diamyt Phthalote 
Dibutyl Phthalate 
Diethyl Phtholote

OTHER ESTERS
*Diatol
Diethyl Carbonate 
Ethyl Chloroformate 
Ethyl Formate

ALCOHOLS
Amyl Alcohol
Butanol (Normal Butyl Alcohol) 
Fusel O il— Refined

Ethanol (Ethyl Alcohol)
Specially Denatured—all regular 

and anhydrous formulas 
Completely Denatured—all regular 

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

Absolute 
•Super Pyro Anti-freeze 
•Solox proprietary Solvent

+ANSOLS
Ansol M  
Ansol PR

•Registered Trade Mark

( C o n tin u e d  from  p rec e d in g  p a g e )

tors and other transport equipment. Many of 
these coatings, based on new alkyd resins, 
hake fast to produce a gloss that stands up 
under water, weather, oil, alcohol, and gaso
line. The use of these products also imparts to 
the automotive finishes the important charac
teristics of hardness, toughness, mar-resistance 
and adhesion. Finishes of this type wash 
easily, and respond to polishing quickly.

U.S.I. Chemicals in the 
Automotive Industry

U.S.I. manufactures the following or
ganic chemicals vital to the manufacture 
of today’s automobiles, busses, trucks, 
and similar forms of transportation: 

CHEMICALS -  Ethyl alcohol, butyl 
alcohol, specially denatured alcohol, 
completely denatured alcohol, acetone, 
amyl acetate, butyl acetate, ethyl acetate, 
diethyl oxalate, diamyl phthalate, dibutyl 
phthalate, diethyl phthalate, natural 
and synthetic resins.

PROPRIETARY PRODUCTS-Super 
Pyro Antifreeze, PiB, Ansols, and Solox. 
(Registered trade marks of U.S.I.)

Important steps in the manufacture of many 
of the plastic and plastic-treated parts of the 
modern car require the use of U.S.I. organic 
chemicals. Solvents and plasticizers are fre
quently employed in the manufacture of 
molded plastic items, such as electrical fix
tures, distributor heads, door handles, and 
dashboard instruments. The same products are 
used in the production of plastic-treated fab
rics for upholstery. This new-type upholstery 
makes smarter, brighter colors practical, 
doesn’t fade or change color, stays cleaner 
longer, and defies wear.

Boosts P erfo rm ance
U.S.I. contributions to the high operating 

efficiency of today’s cars include the improve
ment of the quality of gasoline and lubricating 
oil, the removal of cylinder carbon, and the 
protection of radiators against low tempera
tures. Organic chemicals are used to manu
facture that well-known anti-knock com

pound, tetraethyl lead, and to dewax, purify, 
and refine lubricating oils. Recent studies 
from abroad have also shown that small 
amounts of diethyl oxalate inhibit the cor
rosion of metallic bearings.

Antifreeze protection is supplied by Super 
Pyro and U.S.I. completely denatured alcohol. 
These two types of antifreeze products will 
provide low-temperature protection suitable 
for all types of automobile cooling systems. 
Super Pyro also lessens the danger of over
heating since it keeps the cooling system 
clean.

An ideal companion for Super Pyro Anti
freeze in the automotive field is PiB, a unique 
insulating material which shows remarkable 
ability to protect electrical systems from mois
ture, wet weather, and many acids. This liquid 
product is applied by brush or spray on plugs, 
wiring, distributors, coil terminals, and bat
teries — and once the engine has been properly 
treated with PiB, it can be “hosed down,” 
and it won’t even miss.

O ther A pplications
Organic solvents are used in the preparation 

of synthetic rubber for the manufacture of 
tire3 and accessories. Small amounts of 
methyl, diethyl, or dibutyl phthalate have 
been suggested to increase substantially the 
load-carrying capacity of lubricants. Highly 
flexible, permanently transparent sheets for 
use in laminated safety glass can be formed 
from polyvinyl resins made from butanol. 
Butanol is also used in the manufacture of 
accelerators for rubber vulcanization.

Polyvinyl b u ty ra l, e ssen tia l in th e  m an u fac tu re  
of th e  p la stic  in te rlay e r for th is  sh a tte rp ro o f 
w in d sh ie ld , is m a d e  w ith  b u tan o l.

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

A n e w  s izing  ag en t, d ev e lo p ed  due  to sho rtages  
of co rn  a n d  o th e r s ta rch es , is d esc rib ed  a s  a  
so lub le  resin , h a v in g  a ll  the  su p erio r qua lities  
of the  o lder s izing  a g en ts . (No. 139)

US!

A non-flam m able oil, s a id  to b e  su itab le  for use 
in a irc ra ft, is rep o rted  to h a v e  b e e n  app roved  
by  the N av al R esearch  L abora to ry . (No. 140)

USI

To p rev en t d isco lo ra tion  of p lastics , a  n e w  s ta 
b iliz ing  a g e n t h a s  b e en  developed . It is  de 
scribed  a s  a  liqu id  w h ich  p reven ts  discoloration  
due  to h ig h  tem p era tu re  a n d  exposure  to sun 
light. (No. 141)

USI

A n e w  w a te r  re p e lla n t for tex tiles, p a p e rs , an d  
ceram ics  is non-acid , a n d  w ill no t c au se  d e 
terio ration  in  the  fibers of tex tiles  o r p a p e rs , a c 
cord ing  to the  m an u fac tu re r. (No. 142)

USI

A n ew  p lastlc ize r for p ro te in  p la stics  is de
scr ib ed  a s  a n  am ber-co lo red  v iscous liqu id , s a id  
to g ive  tough, flexible, p e rm a n en t film s. It is 
recom m ended  for u se  in com pounding syn thetic  
coatings a n d  ad h es iv e s . (No, 143)

USI

A n ew  w ood floor p rese rv a tiv e , s a id  to p e n e 
tra te , s ea l, a n d  fin ish  a ll ty p es  of w ood  floors 
in only one ap p lica tio n , is s ta te d  to b e  im pervi
ous to the ac tio n  of w a te r  a n d  alcoho l. (No. 144)

USI

A n e w  w a te rle ss  c le an e r rem oves dirt, g rea se , 
ink, rust-sta ins, a n d  d ried  p a in t from h an d s 
m ere ly  b y  ru b b in g  a n d  w ip ing , the  m anufac
tu re r s ta tes . (No. 145)

USI

A s lide  ru le , rep o rted  to be  a c c u ra te  to 19 deci
m al p la ces , is  now  b e in g  m arke ted . (No. 146)

USI

To pro tect w ood p roducts  from sw elling , a  new
process is a n n o u n ced  w h ich  is s a id  to p roduce  a  
h ig h  d eg ree  of d im en sio n a l s tab ility . (No. 147)

USI

To k e ep  sh ipm ents from s lid ing  in  ra ilro a d  cars , 
trucks a n d  steam sh ip s , thus cu tting  tran s it losses, 
a  n ew  a d h es iv e  h a s  b e en  developed . A pp lied  to 
the bottom  su rface  of e ac h  con ta iner, it is  a l
leg ed  to h a v e  h ig h  s h e e r  s tren g th  w hich  p reven ts  
s id ew ise  o r leng thw ise  sh ifting , a n d  low  tensile 
s tren g th  w hich  perm its the e a s y  re le a se  of each  
c o n ta in er b y  a  s h a rp  u p w a rd  blow . (No. 143)

N D U S T R I A L .  C H E M I C A L S ,  I N C

B R A N C H E S  IN  A LL  P R I N C I P A L  C IT I E S

INTERMEDIATES
Acetoacetanilide 
Acetoacet-ortho-onlsidide 
Acetoacet-ortho-chtorqnilide 
Acetoacet-ortho*toluidide 
Acetoacet-para-chloranilide 
Alpha-acetylbutyrolactone 
5-Chloro-2-pentanone 
5*Diethylomino-2-pentonone 
Ethyl Acetoocetote 
Ethyl Benzoylocetafe 
Ethyl Alpha-Oxolpropionote 
Ethyl Sodium Oxolacetote 
Methyl Cydopropyl Ketone 

ETHERS 
Ethyl Ether
Ethyl Ether Absolute—A.C.S.

FEED CONCENTRATES
Riboflavin Concentrofe*

•Vacotone 40
•Curbay B-G *Curooy Special liqu id  

ACETONE
Chemically Pure 

RESINS
Ester G u m s-a ll type*
Congo G um s—raw, fused & esterifled 

•Arop loz—alkyds and allied materials 
•Arofene— pure phenolic* 
•Arochem-modified type*

Notural Resin*—oil standard grade* 

OTHER PRODUCTS 
Collodion* Ethylene
Ethylene Glycol Urethan
Nitrocellulose Solutions d/*Methionine 

Printed in U.S.A.

Organic Chemicals in Post-War Autos TECHNICAL DEVELOPMENTS



LABORATORY HOODS

w ith o u t

^  GETTING BU RN ED

CORROSION RESISTING 
ALLOYS & EQUIPMENT

SULPHURIC ACID 
CHAMBER PROCESS

P ICKL IN S-PLAT IN G  -ANODIZING-ETC

D u rc o  exhaust fans opera te  w ith  
a lasting  efficiency th a t canno t be 
im paired  by destructive fum es, va
pors o r gases.

H ere’s the reason: T he v ita l parts  
o f the fans—the parts  in  con tac t w ith  
the  fum es—are m ade of D u riron , 
D u rich lo r o r  D urim et. These D urco  
alloys are un ifo rm ly  corrosion-re
sistan t th ro u g h o u t; requ ire  no coa t
ing  o r  pa in tin g  fo r p ro tec tion .

D U R IR O N , o f w hich  standard  
D u rco  fans are m ade, is a high-sili- 
con iron  alloy  con ta in ing  ap p rox 
im ately  14.5% silicon. I t  is h ighly  
res is tan t to  the corrosive a ttack  of 
a ll com m only  used acids except hy
d ro fluoric , su lfu rous and  o leum .

D U R IC H L O R  is a high-silicon 
alloy , sim ilar to  D u riro n , developed 
by D urco  fo r resisting  the  corrosive 
action  of hydroch lo ric  acid below  
b o iling  po in t. I t  is s im ila r to  D u r
iro n  in  resistance to  o th er corrosives 
except th a t is su p e rio r fo r ch loride 
so lu tions and  ch lo rine  gas.

D U R IM E T  is a pa ten ted  low  car
bon  stainless steel con ta in ing  nickel,

ch rom ium , m olybdenum  a n d ’’cop 
per. D u rim e t fans w ill safely hand le  
the fum es of o leum , su lfu rous acid, 
su lfu r d iox ide and hydrofluoric acid.

In  ad d itio n  to  th e ir ex trao rd inary  
c o r r o s io n - re s is t in g  ability , D urco  
fans have m any fea tu res o f construc
tion  w hich  perm it:

Easy access to all parts.
Complete drainage of corro-. 

sive condensate.
Removal of motor without 

disturbing fan connections.
Rotation of volute to change 

direction of discharge.
M inim um  of m aintenance. 

Most of the operation at
tention is confined to oiling 
the motor.

N ew  Fan B u lle tin  N o . 1102 gives 
com plete  in fo rm atio n  and  engineer
ing  data . W rite  fo r you r free copy.

D U R C O  A d v . 2 2 -G M

THE DURIRON COMPANY,
DAYTON 1, O H IO

Branch Offices In Principal Cities
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Gas-fired -polymerizing oven being charged with 
plastic-coated aluminum

FOR ALL 
INDUSTRIAL HEATING

AMERICAN GAS ASSOCIATION
4 2 0  L E X IN G T O N  AVENUE, N E W  Y O R K  17, N .Y .

Properly baked, 
this plastic finish  
resists cracking*

Plastic coating of metal parts expands the w hole field of 
applications for bo th  metals and plastics. By varying 
the chemical com position of the plastic an infinite 
variety of new surfaces can be created for metals.

An essential element in the perfect union of metal and 
plastic is heat—clean, dependable, accurately-controlled 
heat— the kind obtained w ith  modern Gas-fired ovens.

Experienced producers of plastic-coated metals, such 
as Heremetal Company, M inneapolis, M innesota, use

GAS for polym erization ovens because GAS insures the 
uniform heat, rapid response to  heat control, and exact 
temperatures so essential to processing.

Wherever there’s a difficult industrial heating problem 
there’s a job for GAS. D on’t forget th a t the Industrial 
Representative from your local Gas Company w ill give 
you up-to-date inform ation on the latest developments of 
Gas equipm ent for your heating  requirements.

*Photos courtesy of Despatch Oven Co., Minneapolis, M inn.



MULTIPLY VALVE LIFE 
by using the RIGHT Alloy

PHOTOG RAPHS COURTESY OF 
W O BU RN  CHEM ICAL COM PANY, 

HARRISON, k  J.

STAIHLESS STEEL
ALVES AND FITTINGS

In  types, sizes, and  pressures 
also, Aloyco Valves m eet the  
m ost exacting requ irem ents of 
th e  process industries. M ax i
m um  corrosion resistance is a s 
sured by  rigid analysis control, 
correct foundry  p ractice  and  
proper h e a t tre a tm e n t of c a s t
ings. E asy , positive action  results 
from  precision fab ricating  and  
careful assem bly. M ade by spe
cialists w ho concen tra te  on s ta in 
less alloys, A loyco V alves can 
save m oney in your p lan t. C on
su lt us for th e  rig h t alloys for 
your requirem ents.

IT IS  am azing how valve life in 
corrosive fluid lines can be 

increased— even m ultip lied , by  a 
change to  th e  r ig h t  alloy. In  th e  
app lication  shown in th e  p h o to 
graphs here, th e  previous valves 
lasted  tw o weeks. T hey  were re 
placed by  valves of an o th er 
alloy th a t  lasted  tw o m onths. 
T h en  Aloyco Valves in  th e  r ig h t  
alloy w ere insta lled—and  th ey  
are still on th e  line A F T E R  
T H R E E  Y E A R S O F C O N T IN 
U OU S S E R V IC E . This is only 
one of m any  sim ilar instances 
th a t  we encounter frequen tly  in  
ou r experience.

ALOYCO
VALVES

are  m ade in Aloyco- 
20, 18-8 S, 18-8-SMo; 
and  higher Chrom e- 
N ickel Series--W orth- 
ite, H astelloy , M onel, 
o th e r alloys and  pure 
N ickel.
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that withstand the 

corrosive, abrasive 

action of salt

I n  evaporating equipment where salt separators are used, the triple 

threat of corrosion, abrasion and product contamination, generally 

encountered, is warded off by using separators, or catchalls, of Lukens 

Nickel-Clad Steel. The nickel cladding, on the inside, offers protection 

against the corrosive, abrasive action of the salt and assures- product 

purity, making these large separators economical and efficient.

To insure longer equipment life and to prevent product contamination, 

Lukens Nickel-Clad, Inconel-Clad and Monel-Clad Steels are recom

mended for many applications involving corrosion. Consisting of a 

layer of nickel, Inconel or Monel, permanently bonded, by hot rolling, 

to a heavier backing plate of steel, they offer all the corrosion resistance 

and other characteristics of the solid metal at considerably lower cost.

Continuous salt separator fabricated by the Buflovak Equip
ment Division of Blaw-Knox Company, Buffalo, N . Y. The 
separator m easures 5 ' 6" in  diameter, 2 ' 6" on the straight 
side. Both body and cone a re  made of 5 /16" thick 20%  Lukens 
Nickel-Clad Steel plates. O ther clad steel applications in salt 
refineries include dissolving, settling, circulation and storage 
tanks; grainers; conveyors; filters; evaporator pans; m ixers; 
and ro tary  driers.

• D EC EM BER 1946  • CHEMICAL ENGINEERING

Cone bottom (above) of Zaremba salt separator (top ), fabricated 
by F a rra r  & T refts  Co.. Buffalo, N . Y ., of Lukens Nickel-Clad 
Steel. Both have nickel cladding on the inside where it comes 
in contact with the salt. The separator is 5 ' 0" in diameter, 
4 ' 0" high on the stra ight side.

Additional applications of Lukens Clad Steels and further information 

concerning the advantages of these cost-saving construction materials 

are contained in the illustrated booklet, "Lukens Clad Steels,” Bulletin 

No. 255. Your copy on request.

L u k e n s  S t e e l  C o m p a n y  • 3 3 7  L u k e n s  B u i l d i n g  •  C o a t e s v n .L E ,  P a .



today for your copy o f the new PALMETTO Con
densed Cata log (P C -1 0 0 ). It m akes packing  
selection easy l ; ’ V ?-v'v">r> c*

" IT  PAYS TO 

KNOW YOUR 

P A L M E T T O  

DISTRIBUTOR!

GREENE, TWEED A CO.

Ind iv idual s tra n d  of y a rn  
— best o b ta in a b le  C an a - 
d ia n  w h ite  a sb e s to s— bo- j; 
fo re  im p reg n a tio n .

The s a tu ra te d  yarn——a fte r  
im p reg n a tio n  w ith  specia l 
PALMETTO lubrican t.

The fin ished  p roduct— the  
com pletely  Self-Lubricating 
PALMETTO B raided  Pack
ing.

Here you see three stages in the exclusive 
process which m akes PALMETTO Packings “Se/f- 
Lubricating". In this process each separate 
strand  o f asbestos or cotton is saturated with 
a  special PALMETTO lubricant— forced into the 
yarn  under heat and pressure! At the sam e  
tim e, each strand is individually graphited  . . . 
the graphite  flakes act as dam s to trap and  
hold a reservoir of lubricant in the yarn. After 
this, the Im pregnated  strands are  braided, 
plaited or tw isted— round or square— to the 
size required to form  the finished self-lubricat
ing  packing. The result? A  com pletely and per
m anently lubricated PALMETTO Packing with 
these five advan tages:

1. l o n g  p a ck in g  life— b e ca u se  se lf - lu b r ic a t in g  p ro p e rt ie s  
p e rm it  the  p a c k in g  to re ta in  o r ig in a l e ff ic iency  fo r  lo n g  

p e r io d s.

2 . l o w  fr ic tion — b e ca u se  the p a c k in g  re m a in s  so ft  a n d  

re s ilie n t  In  serv ice .

3. R e d u ce d  w e a r  on  m a ch in e ry  parts— b e ca u se  th e re  Is  a  
film  o f  lu b ricon t b e tw e e n  the p a c k in g  a n d  m o v in g  ro d s  o r  

sh a ft s  a t  a l l  tim es.

4 .  Casier re m o v a l a n d  In sta lla tion— b e ca u se  p a c k in g  s ta y s  
e a sy -to -h a n d le  a n d  d o e s  not d is in te g ra te  In  se rv ice .

5. L o w e r  m a in ten a nce  costs— b e ca u se  p a c k in g  functions  
w ith o u t freq u en t ad ju stm e n t o r  con stan t atten tion .

These five specific advan tages w ill enable you  
to increase efficiency and cut packing costs. For 
a quick, inform ative look a t the sim ple— yet 

. .  — - send

G T . 1 3 7 4

M anufactu rers o f PALM ETTO  Packings

BRO N X  BLVD. AT 238th ST. NEW YORK 66, N . Y.
Plants at New York, N. Y. and North Wales, Pa.
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Send m y copy o f th e  n e w  PALMETTO C ondensed  
C atalog .
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WE BUILD
R o ta r y  K iln s  

R o ta r y  C o o le rs  
R o ta r y  D ry e rs  
R o ta r y  S l a t e r s  

S c ru b b e rs  
E v a p o ra to r s  

J a w  C ru s h e r s  
G y r a to ry  C ru s h e r s  

R e d u c t io n  C ru s h e r s  
C r u s h in g  R o lls  
G r in d in g  M ills  

B a ll  M ills  
R o d  M ills  

T u b e  M ills  
P u g  M ills  

W a s h  M ills  
F e e d e rs  

R o ta r y  S c re e n s  
E le v a to rs

•

th e y  large or sm a ll, 
ca n  d esign  and  b u ild  a  h ijn , cooler or 

w ork for y o u . In to  each  of th ese  m a ch in es  
are b u ilt  m a n y  ideas, represen ted  by  devices to  in crease  
e ffic ien cy  an d  decrease co sts.

T h ese  id eas are based  on  our en g in eers’ in t im a te  k n o w 
led ge o f th e  w ork to  b e d one, a k now ledge ga in ed  by  c o n 
s ta n t  s tu d y  an d  experience.

Traylor R otary K iln s, C oolers an d  Dryers in  u se  in  th e  
cem en t, lim e  an d  process in d u str ies  n ow  to ta l over 45000 feet  
in  le n g th  o f an  average d ia m eter  of e ig h t an d  o n e -h a lf  fe e t.

A sk our rep resen ta tive  to  ca ll to  d iscu ss th e se  m a c h in es  
w ith  y o u .

Write for our Bulletin No. 115

Ä  E N G I N E E R I N G  ¿^M A N U FA C T U R IN G  CO.
MAIN OFFICE A N D  W O R K S  A L LE N T O W N , PENNA.,U.S.A.

N E W  Y O R K  C ITY C H IC A G O  L O S  A N G E L E S

3416  Empire State B ids- 2051 O n e  La Salle St. Bldg. 9 1 9  Chester Williams Bldg.

E X P O R T  D E P A R T M E N T  C A N A D I A N  <MFRS.— C A N A D IA N -V IC K E R S ,  LTD.

' 104  Pearl St., New  York City ,______________P.O . Box 550  Place D ’Arm es Station, Montreal, Canada
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A group  of 20 Lim itam p con tro lle rs— cubicle- 
type  construction  m akes for e a s y  in s ta lla 
tion an d  attrac tive  a p p e a ra n c e , a n d  ye t 
takes a  sm all am o u n t of floor space .

Factory-assembled Control 
Offers You 3 Important Savings

INDUSTRIAL 

CONTROL

J„  Simplifies Purchasing and Layouts— W hen you 
specify G -E  L im itam p  control, you  save hours for 
y ou r engineers, buyers, and  d ra ftsm en —our engineers 
have assum ed full responsibility  for selecting and 
assem bling th e  correct control com ponents for you.

2 „S av es  Installation Tim e and Space— In stead  of 
m any  sep ara te  devices, you install only one control 
board . Y ou ju s t  have to  p u t th e  preassem bled group 
contro l in  place and  connect th e  incom ing and  o u t
going m o to r leads, and  i t ’s all se t to  go to  work.

j .S f lL 'e s  Critical M aterials— These s ta rte rs  help 
you save th e  v ita l m ateria ls  th a t  would otherw ise be 
used for buses, co n d u it fittings, and  w ire connections.

Limitamp contro llers can  
a lso  be  u sed  sing ly .

J^-cycle Operafion M eans Safety
L im itam p  control will stop  h igh-voltage fa u lt cu r

ren ts  in  one-quarter cycle, and  clear them  in less th a n  
one-half cycle— reducing th e  effect of th e  sh o rt circu it 
on y our m otor or control.
O ther A dvan tages, Too

B ulletin  GEA-4247 will tell you all ab o u t th em — 
how L im itam p  contro l affords safe ty  for m en an d  
m achines, how  i t  can be furnished as single un its, 
and how it comes in d ifferent en 
closures for d ifferent operating  
conditions. F o r a copy, co n tac t 
y our local G -E  office or w rite  d i
rec tly  to  G eneral E lec tric  Co.,
Schenectady  5, N . Y.

ELECTRIC
6 7 6 -1 6 5 -8 9 0 0
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N O  S L ID E W IR E

E lectron ic  U n it  for amplifying 
bridge output voltages up to 
.100,000 times.

■ ■ M M iwinmiiiiiimiiiiin

Y N A L O G
Reg. U. S. P a t. Off.

lectronic Measurement and  ContrçL. : 'v,:
A
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R a n g e  P a n e l with inter
changeable resistors for 
chang ing  instrum ent

E x c lu s i v e  D y n a p o i s e  
D r iv e  provides full scale 
travel of pen or pointer in 
3 seconds or less to an 
accuracy of 'A of 1% of 
scale for all ranges.

The design and construc
tion of this new electronic 
controller are so simple 
and foolproof that servic
ing is rarely requ ired  
e x c e p t fo r p e r io d ic  
replacement of tubes. No 
special background  in 
electronics is needed by 
maintenance men.
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N O  M O V I N G  C O N T A C T S - N O  G E A R S
The far-reaching advan tage s of FOXBORO'S STEPLESS 

CONTINUOUS BALANCING (a Foxboro contribution to indus
trial process instrumentation) have already been proven 
beyond a doubt. They have been fully substantiated by per
formance records of Foxboro Dynalog Recorders . . .  the first 
instruments completely designed to take full advantage of 
electronic circuits.

N o w  . . . these very same advantages plus those of the new  
Foxboro M-40 Controller are combined and offered in the new  
Foxboro Dynalog Electronic Controller. They are of the utmost 
importance to you, if your plant processes are so exacting that 
extra fine control of temperatures within narrow limits is 
demanded.

Consider Dynalog Electronic Control in terms of your own 
plant processing. For precision measurement at lower temper
atures, Dynalog Resistance Bulb Controllers are available now  
. . .  thermocouple type early next year. Get full details . . .  write 
The Foxboro Co., 16 Neponset Avenue, Foxboro, Mass., U. S. A.

Here are the Outstanding Advantages 

of the New Dynalog Controller
M EA SU R IN G  SYSTEM

fH ig h  S e n s i t i v i t y - P e r m a n e n t ly -  
m ain ta in ed  p o s i t iv e  b a la n c in g  
action  on  b r id ge  u n b a la n ce s  of 
le s s  than  15 m icrovolts. 

a  H ig h  B a la n c in g  S p e e d -  3 sec- 
2 o n d s  fo r  f u l l  t r a v e l  o f p e n  o r  

pointer. B a l a n c in g  drive  motor 
h a s  h ig h  p o w er (at le ast 10 tim es 
a s  m uch  a s  p ressu re  sp r in g  instru
ments).

3H ig h  A cc u racy  -  C a lib ra tio n  accu 
ra c y  Vi of 1 %  of sca le  for a l l  
ra n ge s  . . .  a  direct resu lt of Step
le ss  Con tinu ou s B a lan c in g .

4 G re a te r  S im p lic ity  -  O n ly  3 m a in  
a s se m b ly  units. A l l  m echan ism  
covered  b y  gaske ted , dust-tight, 
m oisture-proof a n d  fum e-resistant 
case. U n its e a s ily  rem oved. C a n  
b e  in t e r c h a n g e d  w ith  those of 
D y n a lo g  Recorder.

B a se d  on  op e ra tin g  records, the  
o n ly  sp a re  p a rts  n e ce ssa ry  to stock  
are  v a c u u m  tubes, a v a ila b le  in

U n iq u e  S o le n o id  
Typ e  D rive  M otor  
g i v e s  m a x im u m  
p ow er w ith  m in im um  
w e ig h t .  O n l y  s ix  
m o v in g  p a rts  in c lud 
in g  a l l  lin k a g e  a n d  
pen  arm.

a n y  rad io  store. N o th in g  to clean, 
lubricate, ad ju st or take up.

CONTROL SYSTEM

5P e rm a llg n e d  C on stru ction  -un it  
asse m b lie s  so  d e sign e d  a n d  con
structed to perm it e a sy  rem oval 
a n d  replacem ent w ithout lo s s  of 
o r ig in a l a lignm ent.

6W id e r  R a n g e a b ll lt y  —  500 to 1 -
obta ined  b y  a  com plete ly  n ew  
reset resistance  unit w ithout the 
use of n e e d le  v a l v e s  o r fixed  
len gth s of c a p illa ry  tubing.

» » G re a te r  F le x ib ilit y  -  0 to 2 0 0 %  
/  p r o p o r t io n a l  b a n d  setting w ith  

either direct or reverse  action.

8 M o r e  A ccu racy  -  new , h igh-preci
sion  (to lerances of ±  .0002) lin k 
a g e  operates w ithout b a ck la sh  
or friction. It s  action  is  e ssen tia lly  
that of u n ive rsa l joint, requ iring  
no critica l a lign m en t of levers to 
in su re  free action  w ithout b ind ing.

In  th is electronic m e a su r in g  unit a l l  re s is 
tors a n d  capac ito rs  a re  g ro u p e d  in  a s so 
ciated  elem ents -  then herm etica lly  se a le d  
in  oil.

A l l  resistors in  th is ra n ge  p la ie  a re  rem ov
a b le  a n d  com plete ly  en cased  in  cartrid ge s  
w ith  no  exposed  so ldered  connections.
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'  p R O C t S S l W G

t a u i P W t N t

for Greater Efficiency... 
Designed to Meet Your Exact Needs

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  ol

processing machinery w ill provide you  with better, more efficient material' 

handling, M ix in g  and B lend ing Equipm ent for your processing operations 

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

enables us to interpret projected processes into modern equipment besl 

designed for their practical accomplishment.

M A T f R J A !  H A N D L I N G  E Q U I P M i H ?
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b l e n d in g
& MIXING

PLANETARY
MIXING

LABORATORY
MIXER

PILOT PLANT 
MIXER

MATERIAL
HANDLING

T O D A Y — more than ever— yo u  need efficient R E A D C O  material- 

handling, b lend ing and m ixing equipment. R E A D C O  produces an 

almost lim itless variety of standard and special chemical processing 

equipm ent, each deve loped  for a specific purpose. See  you r R E A D C O  

representative T O D A Y .  W rite  for our latest catalog— a "m u s t "  for 

your equipm ent library.

BLENDING EQUIPMENT

Y O U  GET THESE 5 BENEFITS W ITH  R EA D CO

v  A  n  i r

R E A D C O  Blenders are engineered to give yo u  

maximum b lend ing  efficiency.

Note these features:

► A g ita to r shaft is m ounted in outboard anti-friction 

bearings.

|k Shaft pack ing glands are built independent of bear- 

P "  ings.

i k  Carefully designed  counter flow agitator prevents

p  bu ild-up of material at either end of shaft.

Ik Slotted end plates permit agitator to be removed

|r vertically from blender.

► Blenders can be equ ip ped  with the usual m ulling 

type agitator or ribbon, trowel or padd le  agitators as 

desired.

W  Temperature control jackets and spray nozzles can be 

I ? 1 furnished if needed in you r processing methods.

i . v i j  n

E N G IN E E R IN G  F O R  T H E  J O B :  D e signed  and built b y  eng i

neers and mechanics w ho are thoroughly  sk illed  in the require

ments of all types of processing equipm ent and who are w illing 

and anxious to coord inate you r ideas to fulfill you r process needs.

IN C R E A S E D  P R O D U C T IO N :  R E A D C O  equipm ent is designed 

for straight-line hand ling from ingredient storehouse through 

manufacturing process— result is more efficient production.

I
I

M O R E  U N I F O R M  P R O D U C T :  Exclusive  R E A D C O  designed 

automotic feeder devices, accurate w eigh ing mechanisms and cut

off gates assure y o u  of easier control of product uniformity.

T R O U B L E - F R E E  O P E R A T IO N :  Rugged, com pact R E A D C O  

design  cuts maintenance costs to a minimum.

P R O V E N  E F F IC IE N C Y :  H und reds of the largest chemical p ro 

cessing com panies in the U n ited  States and the world are satisfied 

users of R E  A D C O  processing equipment.



FILTER

Cuno’s MICRO-KLEAN . . .  a micronic-type filter made 
of molded fibre . . . uses Graded Density in Depth to collect 
more solids before needing replacement.

Here’s a micronic filter that eats more dirt without choking.
Experience shows that the Cuno MICRO-KLEAN cart

ridge maintains efficiency twice as long as other micronic-type 
cartridges.

T hat’s because the fibre concentration, travelling radially 
inward from the pressure-side surface to the discharge-side 
surface, is progressively greater — the spaces between fibres 
become smaller and more numerous.

The MICRO-KLEAN filter cartridge is resinous-impreg
nated molded fibre. Fibres of micronic diameter and graded Cuno MICRO-KLEAN filters a re  av a ilab le  in a  w ide ran g e  of housing
length are oriented for uniform distribution and formed into a 
cylindrical cartridge,under conditions permitting a controlled 
variation of density radially to a pre-determined optimum 
standard. Thus, as the fluid flows through progressively 
smaller and more numerous interstices, the foreign particles 
penetrate to varying depths according to their size. This 
means that the cartridge can accommodate more solids with
out affecting flow — and will have a longer efficiency life 
before needing replacement.

This method of controlling structure gives the same range 
of density over the entire element. The natural arrangement 
of the fibre mixture is not disturbed laterally, so the fibres 
remain criss-crossed in all directions and porosity is uniform 
concentrically at any depth. This — and the fact that the 
fibre structure is preserved by resinous impregnation and 
polymerization — means maximum efficiency for every unit 
of filter area — and a sure protection against channeling.

Cartridges now available will remove all particles larger 
than 25 microns and the greatest proportion of particles down 
to 1 micron. (Coarser and finer filtration will be available 
soon). Use coupon to write for information in more detail.

32

designs and  replacem ent cartridges can b e  supplied in practically 
any  desired  length. Loosening a  single nut disassem bles housing 
for easy  cartridge  replacem ent on model illustrated.

W H A T  M A K E S  M I C R O - K L E A N  
L A S T  L O N G E R ?

A special method of “felting” and impregnating micronic 
fibres, developed by Cuno engineers using the resources of a 
nationally known research foundation, has produced a depth- 
type micronic cartridge with exclusive advantages:

1 .  G ra d e d  Density in Depth, controlled concentrically 

and radially. Spaces between fibres become p ro 

gressively smaller and more numerous approach ing 

d ischarge surface. Sm aller particles penetrate to 

vary ing  depths —  no sealing-over o f inlet surface.

2 . Resinous im pregnated —  each micronic fibre bonded 

in position —  absolute protection aga inst channeling, 

rupturing, shrinking or distortion.

• D EC EM BER 1946  • CHEMICAL ENGINEERING



WÊ̂ sÊÊ'  ̂<8 ~ i ^ * <~ 1 """£ * x ■' ^
How M IC R O -K L E A N  Compares
with Other Depth-Type Filters-

m  • ' :• * . ; : %
**  ' • : . . *  1 : 1

SURFACE LOADING« Minimum openings a r c  
»am« on p re u u re  side a n d  d ischarge »id«j th e re 
fore, dirt occvmulotion is la rg e ly  on pressure side.

CHANNELING: Uncontrolled distribution o f
filter m edio in the elem ent permits fluid to  find 
channels, posting solids la rg e r than specified.
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M ICRO-KLEAN! Filter medium increases In 
density in direction o f flow, from openings la rg e r 
than  roting to minimum openings on discharge- 
surface —  more solids o f all sheet collected within 
the elem ent b e fo re  stopping flow. Control o f fib re  
distribution an d  bonding o f fibres in correct 
position provide perm anent channel-free structure.

F F /td d  c( o c > u / t l ( v iu } i f f

REMOVES MORE SIZES OF SOLIDS 

FROM MORE TYPES OF FLUIDS

Photomicrograph shows progressively g re a te r fibre density encountered by  fluid 
a s  it passes from pressure surface (right) through dep th  o f  elem ent to d ischarge 
surface (left).

MICRO-KLEAN greatly extends the range o f  
applications fo r Cuno Fluid-Conditioning

W ith  M IC R O -K L E A N , C uno —  whose filters are  used m ore by  In d u s
try  th a n  any  o th er b rand  —  offers you th e  equipm ent and  engineering 
service to  help  you handle successfully alm ost any  fluid-cleaning require
m ent.

C uno’s fam ous all-m etal continuously-cleanable A U T O -K L E A N  
rem oves all particles down to  .0035" from  practically  any  fluids o ther 
th a n  those contain ing highly abrasive solids. C uno’s w ire-w ound self
cleaning F L O -K L E A N  is recom m ended for fluids contain ing large p ro 
portions o f highly abrasive solids —  mill river w ater, etc. C uno’s specially- 
designed C O O L A N T-K L E A N  is for coolants used in precision grinding. 
C uno’s a ir filters rem ove unw anted  solids, en tra ined  m oisture an d  oil 
from  com pressed air.

A nd now C uno’s M IC R O -K L E A N  extends th e  range of C uno F lu id  
C onditioning dow n to  m icronic particles!

C uno m ain tains a  com peten t staff o f engineers in tw en ty  key cities 
across the  country , who will cooperate w ith  you  personally  and  bring to  
you  the  active partic ipa tion  o f C uno’s fac to ry  engineering staff. Sam ple 
fluid tes ts  are conducted, e ither in  our labo ra to ry  or in th e  field, upon 
arrangem ent.

M eanw hile, have us send you m ore inform ation on C uno M IC R O - 
K L E A N . F or convenience, use th e  coupon, listing  th e  types of service in 
w hich you are in terested .

M IC R O -K L E A N  H O U S IN G  D E S IG N S

Complete range  from % "  to 4 "  inlet and outlet connections, 
handling up to 3 0 0  gpm. Other sizes ava ilab le  soon.

M IC R O -K L E A N  C A R T R ID G E  S I Z E S

1 "  I. D. a n d  2 % "  O. D. s t a n d a r d  a t  p re sen t. S t a n d a r d  
lengths: 4 " ,  8 " ,  1 0 ".  Special lengths a va ilab le  for built-in 
installations or for housings a lread y  in service.

CUNO ENGINEERING C O RPOR A TIO N
1 0 1 7  South Vino Street, M eriden, Conn.

P lease  send me information on Micro-Klean Filter re la tive  to  the services checked.

f l  Lubricating Oil Q  W a te r  and  W a te r  Solutions
PI Hydraulic Oil Q  Com pressed Air
f~~) Fud Oil, Diesel Q  Acids

Q  Fuel Oil, burner (Domestic and  industrial)
Send information on MICRO-KLEAN to handle  the following: (W rite any  other fluid-clean
ing problem  here.)

N A M E.............................................................................................................................................................

COM PANY........................................................................................................................................... ..

ADDRESS.........................................................................................................................................................
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How Employers Mutuals 
Make Insurance ! 
Understandable

E m p lo y e rs  M u tu a ls  h a v e  a lw a y s  

e n d e a v o r e d  to  m a k e  in su ra n c e  j 

understandable, through their rep- i 

resentatives, and  through the E-M  

Insurance Survey. N ow  they a re  

furthering this endeavo r through in- j 

formative advertising and b y  the 

publication o f  " A  D ictionary o f In

surance Terms— How  to Understand ‘ 

Insurance and Buy it Intelligently." 

This dictionary, with more than 2 0 0  j 

definitions, and  m any specific e x 

amples, is yours fo r the asking.

F R E E !
f D 'CT,OSARy

J u s t  f i l l  o u t ,  
c lip , a n d  mall 
th e  coupon for 
your copy , and  
for inform ation 
on policies you 
m ay n eed .

E M PLO Y ER S  M UT UA L  L IA B IL IT Y  IN S U R A N C E  C O M P A N Y  

OF W IS C O N S IN  Established 1911 H O M E  OFFICE

W AU SAU , W IS C O N S INEMPLOYERS MUTUAL FIRE INSURANCE COMPANY Established 1935

a s i s a i M i
Chen VVai Sze 
ble ° f  voices ir 
the river.

quiet amidst th e  b o b
° ,d  f e a  h o u se  b e s id e Employers Mutuals Service 

helps keep them from happening to you!

E VERY day of the year accidents kill 
260 people and seriously injure 

28,100 more—at home, at work, on 
streets and highways. The total cost is 
well over a million dollars a day.
Tonight hundreds of thousands of men 
are with their families—men who would 
not be there except for the outstanding 
achievements of Employers Mutuals en
gineering service in reducing accidents 
and saving lives.
The outstanding reputation of Employers 
Mutuals for accident prevention began 
many years ago. Back in 1911, in Wis
consin, a group of farsighted manufac
turers decided to share their chances of 
loss in order to lower the actual cost to 
each of them. That was the start of 
Employers Mutuals—the beginning of a 
story of service.
Because accidents kept the cost of insur
ance high, they put safety engineers on 
the job to wipe out the causes of acci
dents and to devise safer methods of 
working. Then came industrial nursing, 
first aid programs, and modern physio
therapy laboratories.
Employers Mutuals service followed the 
needs of the policyholders. When one 
needed service in Michigan, Employers 
Mutuals obtained a charter to operate 
there. Another policyholder wanted cov
erage in New York, then in Texas. Again

Employers Mutuals went along. Today 
they are represented in all 48 states.

Large business organizations 
insure with Employers Mutuals

Thousands of important companies place 
their insurance with Employers Mutuals 
because they have made it their business 
to investigate the sound administration, 
outstanding service, and reduced acci
dent rates that mean lower insurance 
costs.

It is equally good business for you 

to insure with Employers Mutuals

It is sound business for you to enjoy 
the same advantage of Employers Mu
tuals safety work, the prevention of 
accidents—no matter where they may 
be waiting for you—and the consequent 
lower insurance costs. Use the coupon 
to get information about the policies you 
may need. ^

How EMPLOYERS MUTUALS 
of Wausau help you to keep 

...  forever... part of all 
you earn

The difference between income and 
expenditures is yours to keep— 
forever— i f  you protect it.
That is the purpose of insurance— 
to protect the assets of a business 
or an individual.
If you take a chance that disaster 
will not strike you or your busi
ness, you may save a little. But 
disaster does strike someone—hour 
after hour, day after day.
Through Employers Mutuals, more 
than a hundred thousand policy
holders share their chances of loss. 
Each pays his small share of the 
total cost; each gains protection 
against disaster.

What are your chances 
of loss today?

If you are an employer: one out
of every 25 men and women em
ployed this year will be killed cn'4 
seriously injured in accidents at 
work.
If you drive, or your employees 
drive: one out of every 28 motor 
vehicles will kill or seriously injure 
a man, woman, or child this year. 
Hundreds of thousands of drivers 
will have accidents involving prop
erty damage. This damage alone will 
total over 3600,000,000. How much 
could you afford to pay for one of 
these accidents?
Wherever you live: there will be a 
fire in one out of every 100 dwell
ing places this year, at an average 
cost of $325.61 per fire.

Clip and Mail 

Coupon Today

Insurance Information Bureau, 
Employers Mutuals of Wausau, 
Wausau, Wisconsin.

Check the Coverages 
in which you 
are interested

Automobile □
Burglary Q
Comprehensive 

Protective Policy 
Fidelity Bonds 
Fire
Extended C overage  
G roup  H ealth, Accident, 

H ospitalization 
T ornado O
Boiler &  M achinery □
Public Liability
W orkm en’s Com pensation Q

Please send me, free, "A  Dictionary of 
Insurancê Terms’' and information on the 
insurance checked, for:

□  Business □  Personal protection.

NAME

O CCUPATION OR TITLE

CO M PANY

ADDRESS
O thers:

STATE.



A m e r ic a n  O p tic a l
C O M P A N Y

Safety Division

S O U T H B R I D G E ,  M A S S A C H U S E T T S  
B R A N C H E S  I N  P R I N C I P A L  I N D U S T R I A L  C I T I E S
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Have Sw eep-V ision Lens

Provide Protection 

aga in st Chemical and 

Dust Hazards

T he new  A-O R ubber Frame G oggle has a single large acetate lens w hich provides ex
ceptional w ide-angle vision. Frame is m olded from non-irritating, acid-resisting synthetic 
rubber, w hich w ill stand up under long, hard wear. I t  is scientifically designed to  con
form to  face contours, p rov id ing  an acid- and dust-tigh t fit. Cushioned and ventilated 
for m aximum com fort. May be w orn over personal prescription glasses. Especially rec
om m ended for m aintenance m en on acid lines and storage batteries; for w orkers on 
m etal p lating  baths, foundry shake-out, railroad car and coal handling apparatus clean
ing, and in ship holds and engine cabs w here dust is a dangerous factor. Send for bulletin  
w hich fully describes the various outstanding  features o f this new  A-O developm ent.



A LC O A  ALUM INUM  
ELECTRODES

ARMORED 
SERVICE CABLE

POWER
RECTIFIER

i n s i d e

r osio" and

INSULATORS

Let Cathodic Protection 

with Alcoa Aluminum Anodes 

protect tank interiors

H undreds of steel w ater tanks have been 
given cathodic protection during the past 

ten  years. Gone now are the  hazard and in 

convenience of tak ing  those tan k s ou t 

of service to  rem ove ru st and scale.

Alcoa A lum inum  17S-T rods, suspended 

in  th e  w ater, serve as anodes through which 

electricity  is passed to  provide cathodic 

protection. F irs t cost of th e  com plete in sta l

lation— anodes, electric wiring and power 

rectifier— is usually less th an  for a single 

m aintenance job.

Ju s t as you’d tru s t your ta n k  inspection 

and repairs only to  experts, so should 

cathodic protection be handled by men 

skilled in  th is work. W e’ll gladly p u t you in 

touch  w ith engineers whose specialty is 

cathodic protection. Call the  nearby Alcoa 

office, or w rite A l u m in u m  C o m p a n y  

o f  A m e r ic a , 2151 G ulf Bhlg.,

P ittsb u rg h  19, Penna.

Typical Cathodic 

Protection Installation

I  110 VOLT 

A. C. SUPPLY U N E

J   ,

G RO U N D  WIRE

a i r r » A  I
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In buying a valve, as in buying anything else, it's value  
you're really after.
What is the measure of valve value? Length of serv
ice, efficiency of performance, time and expense re
quired for maintenance . . .  these are the principal fac
tors.
Lunkenheimer Valves, in these and in all other elements 
of value, have long proved their superior worth through
out American industry. Maintenance men everywhere 
rely implicitly on these better valves  because they know 
they are better values—quality-built In every detail, as
suring longer and more efficient service with the very 
minimum of maintenance trouble and expense.
For Better Valve Values, Specify Lunkenheimer!
THE LUNKENHEIMER CO., Cincinnati 14, Ohio, U. S. A. New York 
13, Chicago 6, Boston 10, Philadelphia 7. Export Department: 318-322 
Hudson St., New York 13, N. Y.

Your LUNKENHEIMER DISTRIBUTOR 
Provides Better Valve Service

Lunkenheimer Distributors are located in the 
principal industrial centers. There is one near 
you fu lly  equipped and ready at all times to 
assist with your m aintenance and operation 
Droblems. Call on him.

Fig. 1 6
Renew o
Globe”

Fig. 1 4 3 0  
Iron

BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES- 
ATR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS

Fig. 2 1 2 5  
Bronze 
G a te
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STANDARD DESIGNS FOR MANY REQUIRE 

MENTS • TA ILOR-M ADE UNITS FOR 

DIFFICULT PROBLEMS • TEMPERATURES, 

SUB ZERO TO 1000°F • PRESSURES, HIGH 

VACUUM TO 10,000 PSI

BLAW-KNOX DIVISION of Blow-Knox Co
2090 Farmers Bank Bldg., Pittsburgh 2 2 ,  P e n n a  

New York • Chicago • Philadelphia . Birmingham 
W ashington



E X P E C T E D  

S O M E  Y O U

1. Furfuryl alcohol is a primary alcohol. Y ou  
can do many of the things with furfuryl alcohol 
that you can do with most primary alcohols. But 
in addition this member of the furan family has 
some special properties which may be of value 
to you.

2. Its solvent properties are responsible for its 
continually expanding use in the textile and tex
tile dye fields.

3. The wetting properties of furfuryl alcohol 
are being utilized in industries as diversified as 
textile and abrasives. These wetting properties 
are also carried over in furfuryl esters.

C O M M E R C IA L L Y  A V A IL A B L E

Furfuryl alcohol has been produced commer
cially for several years and is now readily avail
able in tank car quantities. Y ou  who have not 
yet tried furfuryl alcohol will find its ready 
availability and its recently reduced price other 
reasons for exploring its application to your par
ticular problems. You r requests, on company 
letterhead, for experimental samples will be 
promptly filled.

Q. O. B R A N D

d d / c o f o /
(Technical)

C4H3 O -C H 2OH

M olecu lar W e ig h t ....................................... 9 8 .10

Freezing Point ° C ......................................  — 31

Boiling Range  °C. ( 9 5 % ) ..................... 1 6 7  to 1 77

Specific G ra v ity  (2 5 / 2 5 ° C ) .........................1 .130

R E A C T IO N  C H A R T S  FO R  THE A S K I N G

G raphic charts indicating typical reactions of 
furfuryl alcohol, in file size (8 /4 "  x 11") or for 
wall hanging (18" x 24"), are available fo r your 
interest in  noting its versatility. M erely ask for 
the size you w ant on your com pany letterhead.

A  technical Data Sheet N o . 83 giving some of the 
com m oner chemical and physical data and suggested 
uses fo r fu rfu ry l alcohol is also available. T h e  Q uaker 
O ats Com pany technical staff is always ready  to give 
help on the application o f any  of the furans to  yo u r 
specific needs.

T h e  Q u a k e r  O a f s  ( o m  p a
1940 B O A R D  O F  TRAD E  BLDG.

141 W. J A C K S O N  BLVD., C H IC A G O  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
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S te a rn s'R o ^ e r
T H E  S T E A R . N S  ’ R . Q C  R R f  M  F  G .  C  O .    D  E  N  V  E  R-  C  Q L O  R .  A  D  Q . . _
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Second reduction  
by  crushers

First reduction  by 
b reaker bars or knives

Third reduction  by 
final s izing  b ladesS tandard  or 

dua l feeds

The direction 
of the feed

Final sizing 
by  the screens

Ease of 
screen  change

T H IS  G R I N D E R  S P E A K S  FO R  IT S E L F . . *
in soundness of Us operating principie 
in sotidity of design and construction

M a n y  v is ito rs  to  the C h icago  C h e m ic a l Show  
v is ite d  the  n ew  p lan t of the  P r a te r  P u lv e r iz e r  
C o m p a n y  d u rin g  th e  show  an d  saw  the  P r a te r  
D u a l S c re e n  P u lv e r iz e r  fo r  the  firs t tim e. 
T h e y  to ld  us th a t they  h ad  n e v e r  re a liz e d  
the  g re a t an d  re a l o p e ra tin g  ad v an tag es  of the 
S id e  F e e d , the  T r ip le  R e d u c tio n  P r in c ip le , 
an d  the  70% S c re e n  A re a .

N o r , th ey  sa id , h a d  they  re a l iz e d  the fo rce

of the w e ll w o rk e d  o u t design , the  so lid  m a s
sive co n stru c tio n , the  stro n g , p e rfe c tly  b a l
an ced  ro to r , an d  the  s im p lic ity  o f o p e ra tio n . 
A n d  as they  saw  it ru n  th ey  w e re  u n iv e rsa l 
in  e x p re ss in g  th e ir  co n v ic tio n  th a t th e ir  n e x t 
p u lv e r iz e r  w o u ld  be  a P r a te r  D u a l S c re e n  
P u lv e r iz e r .

L e t us tell you  m o re  ab o u t its use, ap p lica tio n  
an d  how  it w ill fit in to  y o u r  p re s e n t needs.

PRATER PULVERIZER Company
Industrial Division

1515 South 55fh Court Ch icago  50, Illinois

R e a d y  t o  d o  B u s i n e s s  — A r e  Y o u ?
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by C A R BO R U N D U M
TRADE MARK

''Carborundum” and  "Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company
!
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GETTING MORE 
LOW-COST STEAM

Further. savings are realized from 
the longer life of the upper walls. 
Being' firmly supported by the 
erosion resistant CARBOFRAX 
setting, these walls do not require 
frequent rebuilding or replacement.

It will pay you to discuss more fully 
the benefits of a CARBOFRAX 
setting for your boiler furnace. We 
will be glad to supply the details. 
To get a preliminary summary of 
pertinent facts, write Dept. D-126 
for your copy of our illustrated 
technical booklet.

The Carborundum Company, Re
fractories Division, Perth Amboy, 
New Jersey.

Greater steaming capacity for longer 
periods of uninterrupted service is 
assured by using a CARBOFRAX 
silicon carbide brick boiler setting. 
Its use improves overall efficiency 
—effects notew orthy operating 
econom y—lowers m aintenance 
costs.
Troublesom e, space consuming 
clinkers cannot cling firmly to the 
CARBOFRAX brick. Their hard, 
dense surface is retained even at 
abnormal temperatures. Unham
pered by large clogging clinker 
formations, the entire grate area is 
in use at all times. Better combus
tion conditions are promoted. The 
result obviously is more output at 
decided savings.

Service life of 8 to 10 years from 
CARBOFRAX brick without re
placement is regularly reported. 
Outages for setting repairs are rare 
because of the extreme resistance 
to abrasion, spalling and cracking. 
possessed by these brick. Any 
maintenance expense is on a greatly 
reduced scale when compared with 
ordinary refractory installations.



Corrugated Transite
*

,o.as it serves the Food Industry

^ T rans ite  is a  re g iste red  Joh n s-M an ville  t ra d e  m ark

i

The all-important Food Industry uses J-M Corrugated 

Asbestos Transite to simplify and modernize construction. 

Transite can’t rot, rust, or burn . . .  needs no upkeep.

Attractive . . . m odern  . . . used in 
side and ou tside—th a t’s the many- 
s id e d  jo b  th a t  J o h n s -M a n v ille  
C orrugated  A sbestos T ransite  is 
d o ing  fo r the Leslie Salt Company 
o f N ew ark, C alifornia. I t w ill be 
do ing  that job  for a long, long 
tim e to  come.

W hatever your industry, w hat
ever type of building, it w ill pay 
you to  investigate the advantages 
o f this m aterial. Use it for w alls 
and roofs, fo r new construction  o r 
rem odeling .

M ade o f  asbestos and cem ent, 
p r a c t ic a l ly  i n d e s t r u c t ib l e  m a 
terials, C orrugated  T ransite  is fire
proof, ro tp roo f, resistan t to  acids 
and gaseous fumes. R equ iring  no

p re s e rv a t iv e s ,  i t  is  p r a c t ic a l ly  
m a in ten an ce -free . Y ou  save o n  
construction  costs, too . T he rig id  
T ransite  sheets, w ith their unusual 
s t r e n g th  in c re a se d  by c o r r u g a 
tions, perm it a m inim um  of fram 
ing. A nd if  a lterations need to 
be m ade, T ransite  is easily dis
m antled, w ith  100% salvage.

W rite  for ou r illustrated  bro- 
chure.Johns-M anville,D ept. CE-12 
Box 290, N ew  Y ork  1 6 , N . Y.

Because o f  the unp reced en ted  dem and  
fo r J-M  B u ild in g  M aterials, the re  may 
be tim es w h en  w e c an n o t m ake im 
m edia te  delivery. W e u rg e  you to  
an tic ipate  your requ irem en ts .
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t h  t h l .  c o l o r a t i o n ,  I  f «  n e v e r  h a d

m  a n  my * 5  V ”  "  & o u s t o m e r . T h e  n n f a i H n g

„  c o m p r o m i s e  a  ^  ^  ^  ^  g o o d . i n  e v e r y  e a s e  

w i l l i n g n e s s  o f  t h e  C o r p o r a  m e r . s  i n t e r e s t  h a s

i n v o l v i n g  f a c t o r s  d e t r i m e n t a l

t e e n  my S—  J U * * ~

S t o l c f l  from 
a Falk  S a lesm an’s c o r re sp o n d e n c e

•T he  quotation above  is indicative of an attitude; more 
important, it reflects a standard  o f organ izationa l char
acter and  business ethics which has been develop ing for 

over fifty years.

This attitude is not confined to a few  key people within 
this organization; it is found in every stratum of the or
ganization. It is a composite illustration o f how  a molder 
in the foundry, a  machine fool operator, o r any other 
plant employee, a  laboratory technician, an engineer, a 

salesm an or an executive o f this com pany thinks in relation 
to the products o f this com pany, its responsibility to its own 

people, its customers, and the business world as a  whole.

The men o f Falk, wherever you find them —  in the factory, 
in the office, in the field, or in retirement —  reflect this 
attitude w henever you talk with them.

This is one o f the important reasons w hy in research, in

design, in engineering, in production, in the application 
o f Falk’s products to the customer's problem, you will find 
a  deep-rooted sense of responsibility that has resulted in 

leadership  in its industry.

The record of Falk products and service, and  the op in 

ion in which the com pany is held by both customer and 
prospect, have m ade the name Falk a  good  name in 
industry, and prove w hy it alw ays pays to consult Falk.

THE FALK  C O R P O R A T I O N
M IL W A U K E E  8 W IS C O N S IN

For over fifty  y e a rs  precision m an u fac tu re rs  of Speed Reducers . . . 
M oforeducers . . . Flexible C ouplings . . . H erringbone  a n d  Single 
Helical G ears . . . H eavy G ear Drives . . . M arine  Turbine a n d  D iesel 
G ear Drives a n d  Clutches . . . Steel C astings . . . C on tract W eld ing  
a n d  M ach ine W ork. District O ffices, R ep resen ta tives , o r D istributors 
in p rincipal cities.

FALK ... a good name in industry



Here's how Falk 
Steelflex Couplings 
compiereiy pro' 

connected machin

a good  name in industry
For over fifty years precision manufacturers of Speed Reducers 
. . . Motoreducers . . . Flexible Couplings . . . Herringbone and 
Single Helical Gears . . . Heavy Gear Drives . . . Marine Turbine 
and Diesel Gear Drives and Clutches . . . Steel Castings . . .  Con
tract Welding and Machine Work. District Offices, Representa
tives, or Distributors in principal cities.

from Shock... 
Vibration... Misalignment

O n ly  Falk Steelflex Couplings provide all three: Flexibility, 
Torsional Resilience* and Applicability to 9 0 %  o f all indus
trial requirements.

These three factors are important to the coupling buyer. They 
offer him positive protection to connected machinery . . .  the 
certain solution to applications where shock loads, m isalign
ment and vibration are problems . . .  and the opportunity of 
stocking one type o f coupling to meet practically all o f his 
coupling requirements, quickly and conveniently.

How Falk Steelflex Couplings are  designed and produced to 
p rovide  these factors is important. The d iagram s on the o p p o 
site p a g e  exp la in how the Falk "g r id -g ro o ve ” design functions 
to protect machinery aga inst ordinarily dam aging  conditions 
. . .  how it compensates for parallel and angular misalignment 
and permits free end float.

A  simplified method fo r selection, load  classifications, service 
factors and dimensions is ava ilab le  to you in a  booklet. You 
are enabled  to meet your requirements dependab ly, quickly 
— with a reduced parts inventory.

In addition to the standard  Type " F "  which is app licab le  to 
more than 9 0 %  o f all installations, Falk offers a  line o f large 
Steelflex couplings and couplings featuring the Steelflex prin
ciple but used for special service and dual-purpose appli
cations.

G et the complete information on Falk Steelflex Couplings either 
from your Falk representative or distributor, or write to Falk.

*  T orsiona l R esilien ce  is  th e  a b ility  lo  s p re a d  th e  p e a k  o r sh o ck  lo ad s  
o v e r a  re la tiv e ly  lo n g  in c rem en t o f tim e , th e re b y  g re a tly  red u c in g  
s tre s s e s  in th e  c o n n ec te d  m a c h in e ry .

P a ra lle l M isa lign m e n t. W hen p a ra lte ! misalignment is 
Involved, the g rid -g roove  com bination comes into full 
p la y . The movement o f  the g rid  in the lubricated  grooves 
accom m odates the misalignment, while still perm itting 
full functioning o f the g rid -g roove  action o f the coupling 
In absorb ing  shock and  dam pening vibration.

Fig. I Fig. II Fig. Ill
Fig. I. G rooves, in a  precise arc , an d  with a  radius an d  length proportional to  the c ap ac ity  
o f the coupling, a re  cut into tw o identical hubs o f m od era te ly  high carbon  s tee l— fo rg ed  
of Falk a lloy  cast s t e e l . . .  Fig. II. These grooves p rovide a  slot fo r a  grid  m em ber m ade 
of chrome alloy s teel with an  elastic limit o f 1 80 ,000  pounds p e r sq u are  inch an d  an  
ultimate strength o f  2 2 0 ,0 0 0  pounds p e r  sq u are  inch . . .  Fig. III. This grid  fits snugly into 
the curved grooves cut into the hubs o f the coupling. The grooves p rovide a  scientifically 
cut bearin g  surface for the  grid . This bearing  surface ex tends from the outer to  the inner 
e d g e  o f the grooves. The g rid  b e a rs  on the grooves in proportion  to  the lo ad  • . .

Fig. IV Fig. V Fig. VI
Fig. IV. Under light loads, the g rid  b e a rs  only a t  the ou ter e d g e s  o f  the grooves. This p e r
mits a  long, free , elastic sp an  betw een  the outer e d g e s  o f both hubs. Power is transm itted 
through almost the entire length o f  the g rid  rung . . .  Fig. V. U nder norm al loads, the g rid  
bears  on a  la rg e r  a re a  o f the grid  grooves and  the sp an  o f the grid  run is shortened. It 
transmits more pow er and  maintains its cap a c ity  to  ab so rb  shocks and  dam pen  vibration  
. . .  Fig. VI. U nder p e a k  loads, the grid  rungs b e a r  over almost all o f  the curved surfaces 
of the grooves. The sp an  o f the g rid  rung becom es very  short. Under the im pact o f shock 
loads the g rid  flexes an d  continues to  transm it pow er smoothly.

A n g u la r  M isa lign m e n t*  U nder an g u la r misalignment 
the  design o f the Falk S teelflex  Coupling permits a  rock
ing and  sliding action o f lubricated  g rid  an d  hubs th a t 
allows the g re a te s t freedom  o f  accom m odation to  
a n g u la r misalignment, while a t  the sam e time transmitting 
the  pow er through the resilient grid .

F r e e  End F lo a t .  Because the grid  m em ber slides free ly  
in the lubrica ted  g rooves, the S teelflex coupling permits 
unrestra ined  end  float fo r the shafts o f both the driving 
a n d  driven m em bers, o r o f either one. If it is desired  tha t 
end  float b e  restricted, provision can  be  m ad e  to  limit 
it to  any  req u ired  amount.

II

M l



of Motors# Drives • • • even Ports • • • o rew  
Minutes’ W ork, in the Plant, on the lob !

NAM E IN  INDUSTRY

Folk H o rizo n ta l Typo, 
D ouble  R eduction  

M olo redueer

Folk V ertical Type, 
Triple R educlion  

M o lo red u eer

'F ram e a n d  p a r ti ,  
T riple 'R ed u c tio n  

M o lo red u ee r

•  W ith  Falk A ll-M otor Type M otoreducers you can save 

costly de lays in your plant, meet add ed  production 

requirements conveniently, and stock fewer spare  motors. 

You can interchange motors with these g e a r  drives, as 

required, in a matter of minutes— on the job.

W ith  Falk A ll-M oto r Units you can use any  make, speed 

o r type o f motor desired within the rating o f the unit. 

You can interchange motors and units from one line to 

another, from one part o f the plant to another.

Parts a s well as motors a re  fully interchangeable. Falk 

precision workmanship, with Falk gea rs and with precise 

tolerances held on all parts, enable  you to stock parts 

with the assurance that they m ay be interchanged 

quickly, without further machining.

Falk M otoreducers are  compact, self-contained unit 

drives ava ilab le  in either horizontal or vertical models. 

Horsepow er ranges from 1 to 7 5  h.p. Single, double 

and triple reduction gears give an output range  from 

1430  to 7 .5  rpm.

G e a r  ratios are also changeable  quickly and at little 

cost. There are no parts requiring adjustment. Quiet 

operation  is assured, at efficiencies of 9 8 %  in single 

reduction units, 9 7 %  in double and triple reduction units.

W rite  for Bulletin 3100  which gives details and specifi

cations, selection tables and common load classification 

tab les for all Falk Motoreducers.

THE FALK C O R P O R A T IO N  • M ilw au ke e  8 W isconsin  

For over fifty years precision manufacturers of Speed 

Reducers . . . Motoreducers . . . Flexible Couplings . . . 

Herringbone and Single Helical Gears . . . Heavy Gear 

Drives . . . Marine Turbine and Diesel Gear Drives and 

Clutches . . . Steel Castings . . . Contract Welding and 

Machine Work. District Offices, Representatives, or Dis

tributors in principal cities.

«
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L - O - N - G  O N  L I N E " *  
L - O - N - G  O N  L I F E

T o  get the right valve for your particu lar installation, take your 
pick  from  O IC ’s l-o-n-g line. I t includes bronze, iron and steel valves 
in  a w ide variety of trims. Sizes, types and pressure classes are 
available to fit most services.

T o  get long life  from  the valves you buy, p ick  the ones w ith  the 
OIC tradem ark. T h a t symbol means heavy construction . . . extra 
"beef” at vital points such as body walls, heavily-ribbed yoke arms, 
full-threaded bonnet bolt studs and sturdy I-beam wedges. I t  means 
quality m aterials and precision m anufacture tha t assure you an 
extra m argin of safety . . . w ith  a smaller am ount of m aintenance. 
Y ou can trust the products of OIC —  pace-setter in valves!

v m i BE GLAD TO SEE YOU AT OUR EXHIBIT AT NEW YORK POWER SHOW, BOOTH 58

O IC  
V A L V E S

Steel Iron Bronze 

Distributors In Principal Cities

248  PAGES OF 
V A L V E  D A T A
N ow  com ing  off 
th e  p re s s , th is  
u sefu l new  O IC 
catalog is crammed 
w ith  fa c ts  a n d  
sp ec ific a tio n s  on 
s te e l, i r o n  a n d  
b ro n z e  v a lv e s .  
Demand is already 
large, so mail the 
coupon to reserve 
your copy N O  W !

M A I L  T H I S  R E S E R V A T I O N  T O D A Y !

Ohio Injector Company—W adsworth, Ohio

Please save me a copy of the new OIC valve catalog 
and data book.

N a m e . -Position-

Firm_

Address- 

City____ _Zone_ -State-

CHEMICAL ENGINEERING • D EC EM BER 1946  •



A  S ta c e y  B ro th e rs  In s t a l la t io n

H ere’s a 5,000,000 cu. ft. W et Seal H older 
— the largest All-Welded Panel Type installation 
in the United States!

T his is th e  th ird  S tacey B ro thers holder 
for th e  C ity  of Long Beach— another im p o rtan t 
endorsem ent of th e  fam ous S tacey B rothers 
pa ten ted  design.

All-W elded P anel construction saves on 
original investm ent, on erection tim e— and 
on maintenance expense.

You m ay never need capacity  as large as 
this Long Beach installation—-but our experi
ence in  the  design, fabrication  and  erection 
of w et seal holders covers every size from  
100 cu. ft. up. T his experience can be va lu 
able to  you w hen you w an t long life and de
pendable holder operation. M ay  we ta lk  over 
your requirem ents w ith you?
STACEY B R O TH ER S GAS CO N STRU CTIO N  CO.

One of the Dresser Industries 
5535 V INE ST RE ET . C INCINNATI 16. OHIO

A U - W E I D E D  GAS HOLDERS .

D EC EM BER 1946  • CHEMICAL ENGINEERING



2 TONS PER HOUR OF FINISHED LITHOPONE 

UNIFORMLY, THOROUGHLY DRIED IN

CONTINUOUS CONVEYOR SYSTEM

Drying finished lithopone to a uniform 

moisture content at the rate of two tons 

per hour represents one more app lica 

tion for a Proctor continuous conveyor 

drying system combined with a p re

forming feed. This is but one of many 

installations where a Proctor continuous 

conveyor system has been combined 

with a pre-form ing feed to make pos

sible tonnage production in the drying 

of a wet-solid. The key to this increased 

production and uniform drying is in con

verting the material into such physical shape that it will lend 

itself to continuous conveyor drying. By so doing, it is possible 

to circulate heated air freely through the bed o f material on 

the constantly moving conveyor. Because the units of material 

are reduced in size and o f the same thickness, more rap id  

diffusion is possible with the result being speedy, uniform 

drying. In this particular case, the physical characteristics of 

the product were such that it would hold a definite shape

after extrusion, hence the rolling e x 

truder type o f feed  w as employed. In 

cases where it is necessary to p re-dry 

the material, to a limited degree, before 

it can be pre-formed, the fin drum feed 

is usually employed. W ith other p rod 

ucts, a granulator feed m ay be used or 

the material m ay be scored on the filter 

and carried through the dryer in the 

form of small filter blocks of uniform 

thickness. In every case where a Proctor 

continuous system is in operation, the 

system and feed ing device were recommended only on the 

basis of exhaustive tests m ade by Proctor research engi

neers. If you have a drying problem involving a wet-solid 

and would like to know how a Proctor continuous conveyor 

system m ay be em ployed to help you —  write today  giving 

us as much information as possible about your product 

and the preliminary and subsequent processing to which 

you expect to subject it.

1 .  Lithopone with moisture content of 
4 3 %  (B.D.W.B.*) is distributed into the 
hopper of the Proctor rolling extruder 
type feed.

2* By means of this pre-forming feed, 
the lithopone is converted into extru
sions about Va" in diameter and dis
charged from the feed to the conveyor 
of the dryer.

3 .  Loaded to a uniform depth of about 
2 ’/a" across the full width of the moving 
conveyor, lithopone is carried through 
the drying units, where temperatures 
average 270°F.

4 *  Uniformly dried to a moisture content 
of 0.1% , the finished lithopone is dis
charged from the delivery end of Ihe 
Proctor continuous system at the rate of 
4,000 lbs. (C.D.W.f) per hour.
*Bone Dry Weight Basis. 
fCommercial Dry Weight.

9 P  2 0 ;  9 a .

; : ; s
--- • : ; -, - • - -, ,7 . -
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P R O C T O R  & S C H W A R T Z - I N C PHILADELPHIA 2 0 -PA

matter of supplying information, Proctor 

engineers have w orked out "D rye r  Data  
Sheets”. These sheets, when completely 
filled out, provide our research engineers 

with vital information, which directs them 
to the proper course of action in their 
studies. In approach ing anything so vitally 

important to you as the changing of your 
drying system, you will find it well worth 
the extra effort to gather all the facts. 

Once you have taken time to do  this, the 
solution to your problem can usually be 
reached in surprisingly short time. If you 
have a drying problem — write for "D rye r 

Data Sheets”, fill them in completely, re
turn them, with a sam ple of your product, 
to us, if that is possible, and your problem 
is well on the w a y  to an intelligent solution.

If you are seeking help in the solution of a 
drying problem, a good  thing to keep in 
mind is that the more complete information 
Proctor engineers receive from you, the 
more intelligent can be their recommenda
tions. Often, some detail about your ope ra 

tion, which on the surface m ay not seem to 
affect the type of drying equipment you 
should be using, m ay have a most impor
tant bearing on the problem. W hen  writing 
about your drying problem, it is well to 
include details on prelim inary and subse
quent processing, physical characteristics 

of the product, present equipment and 
capacities, capacity desired, building la y 
out and every other detail about your 
production process that can be put down 
in black and white. To guide you in the

D EC EM BER 1946  •  CHEMICAL ENGINEERING

I



A C O M P L E T E  L I N E  PRODUCED UNDER ONE R E S P O N S I B IL I T Y

Ladish catalogs, to assist in the design of 

piping installations and the proper selec

tion of fittings and flanges, will be supplied

upon request.

F I T T I N G S  D I V I S I O N

LADISH DROP FORGE CO.
D istrict O ff ice s : NEW YORK  • BUFFALO .  PITTSBURGH .  CLEVELAND .  C H ICAG O.ST. L O U IS .H O U ST O N .N E W  O R LE A N S .LO S  ANGELES

TO MARK PROGRESS

LADISH
...W H AT  IT M E A N S  IN  
GREATER DEPENDABILITY  
AND L O N G E R  SE R V IC E  
FROM P IP IN G  SYSTEM S

I * *

Controlled Q u a lit y  is the distinguishing 

feature of every product in the complete 

Ladish line. Seam less W e ld in g  Fittings, 

Forged Steel Fittings and Forged Steel 

Flanges. . .  a ll are produced under exact

ing metallurgical control and  rigid inspec

tion of physica l dimensions.

Ladish Controlled Q u a lit y  . .  . m ade effec

tive by one of the most modern and  com 

pletely equipped m etallurgical engineering 

laboratories in the industry . . .  provides 

complete determination of chem ical com 

position and physica l properties of steel 

together with constant app lication  of proper 

forging procedures and  heat treating.

Thus users of Lad ish  Fittings and  Flanges 

obtain higher dynam ic  strength . . . greater 

toughness. . .  and  increased resistance to 

shocks, strains and  stresses common in 

piping installations. A d v a n ta ge s  resulting 

from Ladish  Controlled Q u a lit y  provide 

the ultimate econom y of longer life and  

greater dependability.

FORGED S T E E L  
FL ANGE S

FORGE D S T E E L  \  
FI TT I NGS



TEXROPE
V-BELT DRIVESOne of the Big 3 in Electric Power Equipment—  

Biggest of All in Range of Industrial Products

CHANGE THE

S p e e d

TO SUIT THE

J o b .

Texrope Vari-Pitch sheave makes it 
possible to vary the speed of this ven
tilating blower up to 25% to meet 
seasonal changes. Speed adjustment is 
quickly and easily made. A2102

Economical...TEXROPE V a r iab le  Speed  Drives!
Whenever variations in speed will add to efficiency, production or 
economy —  use TEXROPE Variable speed drives with standard 
constant speed motors. A Vari-Pitch sheave may provide all the 
speed range needed. They’re available for stationary or motion 
control. Wide-Range Vari-Pitch sheaves and V-Belts provide 
greater range up to \\(s°/o —  Speed Changers up to 375%

A  Complete Line . . .
Sheaves, Speed Changers . . .  V-Belts . . .  Engineering Aid. Your 
nearest Allis-Chalmers office or dealer is headquarters for EVERY 
type of V-Belt Drive equipment. Save time by buying all your needs 
from one reliable source. Every item of equipment is designed and 
backed by Allis-Chalmers —  originators of industry’s Multiple 
V-Belt Drive. 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 .

"M a g ic -G r ip ” Sheaves are  Faster O N  . . .  Faster OFF
Here’s the sheave that requires no filing, 
reaming or hammering to mount —  no 
wheel-puller or bulging muscles to demount. 
It comes completely assembled. Just slide it 
on the shaft and tighten three cap screws. 
That’s a ll! Grips like a vise — no shear, 
wobble or backlash. No damage to shaft or 
motor bearings.
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Wfmm  J a c k s o n  ©#.
A N G E L E S  5 4 ,  C A L I F O R N I A

O ffice»  in P r in c ip o /  Cif/»»

T w o SM Process Pum ps, installed 
by Refinery Engineering Co.Two- 
stage T urbine-driven pum p (left) 
operates against a 775 foot head, 
m oto r driven pum p (right) against 
a 530 foo t head. Pum ping 28° 
API reduced crude at 550° F.

Hot, inflammable liquids...pumped under 
high pressures and at temperatures well 
above the flash point. Cold, boiling liquids 
, , ,  pumped from vacuum vessels. These 
and other pump problems are encoun
tered in those industries whose products

are processed in liquid form.

BJ Type SM Process Pumps are ac
cepted as the safest and most efficient 
pumps used by processors for the "Hot” 
jobs. This is as it should be. For BJ is 
the leader in the development of cen
trifugal pumps for the process industries.

Capacities: 40 to 1200 gpm; Heads: 25 
to 1000 feet. Write for the latest infor
mation on Refinery Pumps.

CHEMICAL ENGINEERING •  D EC EM BER 1946 •



-to  the 
hard-hitting 
Model 20 .. .

every Kidde Portable works 
the same fast, simple way...

AIM AT THE FIRE -  PULL THE TRIGGER!
With any size Kidde Carbon Dioxide Portable, the natural way to 
fight a fire is the right way too! Simply aim the nozzle a t the flames 
— then press the trigger. I t ’s just as easy as that.
The dry, clean carbon dioxide from Kidde Portable Extinguishers 
is deadly to fires in flammable liquids or electrical equipment—but 
harmless to everything else. No danger of shock when used on elec
trical equipment. No after-fire mess to clean up.
Carbon dioxide capacities: 5, 10, 15 and 20 pounds. W rite for
full information.

W alte r Kidde O  Company, Inc., 1228 Main S tree t, Belleville 9, New Jersey

K i d d e
The word "K id d e "  and the Kidde teal are Irade-markt of W aller Kidde K Com pany. Int.

• D EC E M B ER  1946  • CHEMICAL ENGINEERING



Here Oil Guards Seals
K e e p s  C o m p re sso r s  Running

a n d  A ffilia te s : M a g n o lia  P e tro le u m  Co.. G e n e ra l P e tro le u m  C o rp o ra tio n  

Tune In the  MOBILGAS PROGRAM. Monday Evenings. 9:30 E.S.T.— NBC

CHEMICAL ENGINEERING • DEC EM BER 1946  •

Socony-Vacuum Oil Co.,

•  Recommendations to 
improve Lubrication

•  Lubrication Schedules 
and Controls

•'Skilled Engineering Counsel

•  Progress Reports of 
Benefits Obtained

Inc.

Get this Complete 
Lubrication Program for 

all your machines

•  Lubrication Study of Your 
Entire PlantT h is  cen trifuga l re frig e ra tio n  u n it 

fo r a ir-cond ition ing  an d  o th e r  in
d u stria l app lica tions, is designed  to  
o p e ra te  sm oo th ly  a n d  efficiently  fo r 
y e a rs  w ith  m in im um  m ain tenance . 
T o  assu re  this, how ever, it  n eeds a  
lu b rica tin g  oil th a t  is a s  dep en d ab le  
a s  th e  m ach ine  itself.

T h o se  ro to rs  sp in  a t  h igh  speeds. 
T h e  m a in  sh a ft bearings an d  th ru s t 
b earin g  m u s t be  p ro tec ted  a g a in s t 
w ear b y  an  oil th a t  flows free ly  to  
m a in ta in  w edge films. In  th e  seal

th is oil a lso  m ust he lp  p rev en t loss 
o f v a lu a b le  r e f r ig e r a n ts .  E v e n  
though  c ircu la ted  over an d  over 
again , th e  oil m ust n o t d e te r io ra te  
a n d  fo rm  deposits.

G argoyle D .T .E . Oil H eav y  M e
d ium  m eets a ll of th e  req u irem en ts  
fo r th is  job. I t  form s strong  film s for 
m axim um  reduction  of w ear. I t  p ro 
tec ts  even  w hen d ilu ted  w ith  F reo n  
re frigeran t. I t  res ists  th e  fo rm ation  
of deposits  an d  m ain ta ins an  effec
tiv e  sea l against the  loss of re frig e r
a n t o r adm ission  of air. I t  a lso  re 
sists  ab so rp tio n  of m oisture.

G e t th is p roved  lub rican t in you r 
cen trifugal re frigera tion  un it now.

Great Stability and Correct 
Body Vital in Centrifugal 
Refrigeration Units!
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M I S H A W A K A

TAPER LOCK
BRAND

S H E A V E

E a s y  o f f /
N ote that h e re  only the BUSHING is th read ed . 
Screw -head sea ts  itse lf again st face of hub. As 
the screw  is tu rned , th e  w edge is d isen g ag ed . 
D ue to its  s teep  taper, the  bush ing  d isen g ag es  
with less  effort than  in any  o th e r sheave . I t 's  
e asy  on — an d  easy  off J

Slip it on, line it up and tigh ten  w hile sigh ting  No 
flange. No collar. No protruding parts. Easy o n -E a sy  
o f f -a n d  holds fast! The new  D odge Taper-lock brand 
sheave breaks all speed  records in  m ounting and d e 
m ounting. A com plete range of sizes, from Dual Duty 
to C and D. For details call the. Dodge Transm issioneer, 
your local D odge distributor. Look for his nam e under 

Pow er Transm ission E quipm ent" in  the classified 
phone directory.
O O D G E M A N U FA CT U RIN G  C O R P ., M ISH AW AKA , IN DIAN A

C o p y rig h t. 1946 . Dodaro M f * .  C o rp .

((■ n a m I T  p l a t e s F O R  Y O U R  
E T C H IN G  C O M P A N Y

Easyon/
N ote tha t only th e  HUB is th rea d ed . Screw -head 
sea ts  itse lf  ag a in s t offset in  b ush ing . As the  
screw  is tu rned , th e  sheave  is draw n u p —• 
w ed g ed  —with a firm ness eq u iv a len t to  a shrunk- 
on  fit, w h e th e r the  shaft is s tan d a rd  o r norm ally  
unders ize .

N A M E  PLA TE R E Q U IR E M E N T S , W RITE 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 RE E T ,  C H I C A G O  1 4 , '  I L L I N O I S

• D EC E M B ER  1946  • CHEMICAL ENG IN EERIN G

THE SYMBOL THAT CAME TO UFE
The m an w ho w alks in to  y ou r fac to ry  
w earing  th is sym bol is th e  liv in g  em 
b o d im en t of a serv ice  w hich  g iv es  you 
th e  c o rrec t answ er to p rob lem s in  effi
c ie n t m echan ica l transm ission  of pow 
er. H e is the  D odge T ransm issioneer.
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SEAMLESS JACKETED 
KETTLES and MIXERS

SERVES MANY INDUSTRIES . . .
Wherever mixing, heating, or cooling 

is an operation in batch processing,
DOPP Kettles are widely used. Among 
the industries served are grease, phar
maceuticals, resins, plastics, soaps, food 
products, adhesives, and many others.

if

1. Shorten Operating Time

2 . Give Better Heat Transfer I
' '■■■■* ill |

3. Have " Scraping Agitator"  I
that cleans as it mixes!

*

Alternate Heating
and Cooling
DOPP Kettles can be furnished for appli
cations requiring alternate heating and 
cooling. This rapid operation shortens 
production time; saves material han
dling, and eliminates extra pieces of 
equipment. In many industries, this is a 
profitable operating advantage, because 
cold water can be run through the jacket 
quickly after the steam is turned off and the 
pressure released. This method can also be 
used to prevent over-heating the product or 
to check a reaction.

Performance records show that in some 
cases, operating time has been cut to one- 
fourth of the former time. These results are 
attained through the design of the rigid, one- 
piece, seamless kettle body and a positive 
scraping agitator that both thoroughly mixes 
and keeps the heating surface free from 
accumulated material, thereby providing the 
maximum heat transfer.

The cow Dopp-Boilovak Kettle with enclosed double 
Vitamin Plant motion agitator drive unit.

A  TYPE FOR EVERY PURPOSE
DOPP Kettles are available in Seamless 

Jacketed or Single Shell construction with | 
standard covers for pressure or vacuum jj 
operation. Holding capacities can be in
creased by the addition of jacketed or 
single shell belts. Outlets of various types 
can be provided. The sizes of these kettles j 
range from 15 to 1700 gallons capacity.

Experimental Kettle



For agitating, blending, or pressure displace

ment. W here  a process requires air it m ay be 
insured against contamination with a N ash  Com 
pressor, because only clean air, free from dust, 
heat, or oil, is delivered. O ne  moving part, no 

pistons, no internal lubrication. A sk  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  
S O U T H  N O R W A L K ,  C O N N EC T IC U T , U. S. A.
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M A N P O W ER

A T  W O R K
BOOSTS  

PURCHASING POW ER!

Records o f the average incom e o f all wage-earners 
for the past quarter century show an increase 
o f 150% in "real” hourly earnings . . . "real” 
weekly earnings nearly doubled. Many industries 
exceed the "average”. Industry’s ability to create 
better products that improve living standards, 
and industry’s ability to pay higher wages and 
higher taxes, com e so le ly  th rou gh  increased 
production. S low -dow ns, or id len ess , reverse 
the advances. Most p eo p le  know , and admit, 
these facts. Many need to be rem inded often.

M OSINEE paper technicians are helping manufacturers improve their products and production. Call MOSINEE.

P A P E R  

M IL L S  

C O M P A N YMOSINEE
M O S IN E E  • W IS C O N S IN

CHEMICAL ENGINEERING • D EC EM BER 1&46

Please address 
pour letter 
■Attention
Dept. C
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MORE
A lloy A ir H ead e rs  fo r  a  c a ta ly tic  tra c k in g  k iln . C o it b y  B&W' 
a n d  a ssem b led  b y  weSding, th ey  h a v e  h ig h e r o iio w o b to  i tr e i*  
a t  e le v a te d  tem p e ra tu re* , b e tte r  o x id a tio n  res istance , «m ailer 
a n d  lig h te r sections, lo n g e r life, co*t le* i th a n  fa b ric a te d  

h ead er*  rep laced .

C a ta ly s t c a w  fo r  d e h y d ro g e n a tlo n  u n it in b u ta d ie n e  p la n t,  
fa b r ic a te d  b y  B&W fro m  J5Í.W Stoinie*» Steel T ubing.

T hree-section , 6 0  f t .  X 8  f t .  O .D. p iston  (vet. 278 ,000  lb .) m ad e  by  B&W to  c lose to le ran ces  fo r  o p e ra tin g  la rg e  c a n a l ga te* .

T en  circu lar g ra tin g s  like th is  w e re  m ad e  b y  B&W to  to le ran ces  o f -rOV^t Inch  o n  s tra ig h tn e ss , + O i ^  Inch o n  le n g th  a n d  
Inch  o n  d ep th  o f g roove* . Each h o d  tw e n ty  7 -fo o t, 3 7 5 -lb . sec tio n s  e as t from  .25%  Cr, 12%  N! a lle y .

D EC E M B ER  1946  •  CHEMICAL ENG INEERING

COMPLEX JOBS
S O L V E D  B Y

B & W

D i s p l a y e d  here is  more striking evidence 
that no technical problem is too difficult, 
no fabricating or casting job too complicated 
for B&W when it  comes to supplying welded 
pressure vessels and heat-resisting eastings 
for process industry requirements. Its exten
sive facilities, scientific methods and diversi
fied experience enable B&W to fabricate all 
types o f vessels in  any size and weight that 
can be shipped, and from carbon, alloy or 
d ad  steels. From its m odem  foundry, B&W 
can supply alloy castings in  a wide range of 
analyses for vital parts o f process equipment.

Augmenting the unexcdled B&W manu
facturing and foundry facilities for handling 
difficult process equipment requirements are 
the large, well-equipped B&W laboratories. 
From their pioneering research have come 
such “firsts” as Fusion Welding, X-ray In
spection* Welded Drums, Stress Relieving, 
and Streamlined Openings.

Bring your requirements to B&W with con
fidence o f getting pressure vessels and castings 
that are soundly engineered and made by the 
m ost advanced methods.

Shop-w elding  12 "o ra n g e -p e e l"  seg m en ts  o f a  h e m isp h eric«  
h e a d  fo r  a  h u g e  vacuum  lo w er la ta  tw o  section* a ssu red  
accu ra te  assem bly  a n d  sav ed  much field construction  tim e.

W elding 753  tu b e s  a n d  4  5 4  inch tu b e  sh ee t In to  h u g e  
b u ta d ie n e  co n v erte r is typ ica l o f  difficult s tre ss  distributions 

p rob lem s so lv ed  b y  B&W d e s ig n e rs .

W afer-T ube Boilers, fo r  S ta tio n e ry  P o w er P lan fi, for 
M arine  Service . ,  . W ater-C oo led  fu rn ac e s  . . . S uper
h e a te rs  . . . Econom izers . . . A ir H eater*  . . . P u lverized- 
C oal E quipm ent . . „ C h ain -G ra te  S tokers . . . Oil, G as 
a n d  M ultifuel B urners , . . S eam less a n d  W elded  Tubes 
a n d  P ipe . .  R efracto ries . . . Process E quipm ent.

CHEMICAL ENGINEERING • D EC EM BER 1946



j-— ^ S EVEN TY-FIFTH  j p  A N N I V E R S A R Y j-

COMPRESSORS * AIR TOOLS • ROCK DRILLS 
TURBO BLOWERS * CONDENSERS 

CENTRIFUGAL PUMPS • OIL AND GAS ENGINES
Ingensoll-Rand

1 1  BROADWAY, NEW YORK 4 , N. Y. 10-931

CAMERON PUMP D1VI5ION

DOCTOR OF pH
pH Water solution__________________________   ;_______

0 hydrochloric acid_________ :_______________________________

H ion 
conc. 

-g-mol/l

1

2

3

4

5

6
7

8  

9

10
11
12
13

14

Degrees come the hard way in the corrosive field. They mean years of lab research and 
more years of field testing. I-R chemical pumps have plenty of both behind them. They 
have what it takes to run the whole pH scale with distinction in any chemical plant, 

These features contribute to the success of I-R chemical pumps:— ..a».-.,
" IR C A M E T ”, a special corrosion-resistant alloy, containing high chromium and nickel 

with molybdenum and low carbon, that has proved itself on a long list of corrosives. 
(Other materials available for special services.)

HYDRAULIC  D E S IG N  that results in the utmost in economy and power savings. 
"L E A K O L LE C T O R ”, the new I-R patented gland, collects all stuffing-box leakage and 

leads it to a convenient point.
"C A M E R O N  SH AFT-SEAL ” — I-R pumps may be equipped with this modern solution 

to stuffing-box problems that is the talk of the pump world. It is the mechanical seal 
that really performs its function.
Learn more about I-R chemical pumps from an I-R engineer near you who will gladly 

help you with your problems. Ask for chemical pump catalog No. 7095 and Shaft Seal 
bulletin No. 7100.

sulfuric acid 

phosphoric acid 

acetic acid (vine^ 

carbonic acid, 

boric acid (ej

milk  ___

pure water__

baking soda 

borax 

milk of magnesia 

ammonia solution 

l im e

washing soda-----

caustic soda (lye)

.0000000000001
-00000000000001

0 0 0 0 1  

.000001

0001

0 0 0 0 0 0 1  

,00000001 
• Q 0 0 0 0 0 0 0 1  

.0000000001 
.00000000001 

oonoooonnnni
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RING THE BELL on Temperature

THE ELECTRIC AUTO-L ITE  C O M P A N Y
Instrum ent a n d  G a u g e  Division 
Chrysler Building • New  York 17

H O W  S T A R R I N G  D I C K  H AY M E S -  T H U R S D AY S,  9 : 0 0  P. M . - E .  T. O N  C B S  

CHEMICAL ENGINEERING • D EC EM BER 1946 • 67

This vigilant Auto-Lite Indicating Thermometer has ad 

justable, electric alarm contact. Hook it up with a  bell 

transformer circuit, and it gives a warning bell or light 

signal when processing or storage temperature rises 

above  your desired level. Complete accuracy at all 

times is assured by Auto-Lite precision manufacturing. 

The flexible capillary tubing permits temperature read

ings to be made at convenient distance from tempera

ture source. Large, legible dial simplifies observation. 

Engineered by Auto-Lite to avoid delicate parts, this 

rugged, dependable thermometer is especially useful on 

equipment where Vibration is a  factor. The sanje model 

is available  also without the electric alarm  contact.

AUTO-LITE RECORDING 

THERMOMETER

Detects a n d  charts varia tions 
in tem p era tu re  as they occur.



F L A N G E  D I V I S I O N  O F

P H O E N IX  M A N U F A C T U R IN G  C O M P A N Y
C A TA SA U Q U A , P A .^ S ^ JO LIET , ILL IN O IS

• D EC E M B ER  1946  • CHEMICAL ENGINEERING

in
any
piping

system

T hat’s the Phoenix Flange...with all the strength and fatigue 
resistance that expert forging and m achining can impart.

Made of mild steel, especially adapted to welding and 
machining, Phoenix drop forged flanges comply with 
ASA requirements and ASME and ASTM specifications.

A complete range of styles and sizes is available to add 
strong points to your piping system. They are shown in 
detail in the latest Phoenix catalog.



x -r a y  diffraction
CHEMICAL ENGINEERING • D EC EM BER 1946

TITLE----------

COMPANY- 

CITY_______ -STATE-
{attach to  your com pany le tte rh ead )

production control

B y all ordinary  tests these two brass sam ples w ere 
iden tica l. N onetheless there  was a d ifference; the left 
one rolled out sm oothly in to  th in  sections w hereas 
th e  o th e r cracked and ch ipped  during  rolling.

X-Ray diffraction  p rom ptly  gets to the  root of 
such perp lex ing  and costly difficulties by giving a 
precise p ic tu re  of the m olecular arch itec tu re  of m a
teria ls  at every stage of processing. I t  lays a firm 
foundation  fo r corrective m easures; then  period ic

control ch ecks can keep p roduction  flowing sm oothly 

and quality  uniform .

X-Ray diffraction, in  short, is a working  too l of 

everyday u tility  . . .  for keeping  costs down, qual

ity  up. Its  fa r-reach in g  possibilities fo r p roduc t 

control, research, and developm ent, are definitely  

w orth  your investigation. T he coupon w ill b rin g  

you fu rth e r inform ation.

P IC K E R  X - R A Y  C O R P O R A T I O N
3 0 0  FOURTH AVE. • NEW  YORK 10, N. Y. 
WAITE M 'F 'G  DIVISION • CLEVELAND, OHIO

PICKER X-RAY CORP.

300 FOURTH AVE., NEW YORK

[~~| Please have your local eng ineer ge l in touch with us.

□  Please send lite ra tu re  describing Picker Diffraction A ppara tu s.

NAME----------------------------- _ _ _ _ _ _ -------------------------------------
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V A N E-A X IA L FLOW  AERO D YN AM ICS
GUARANTEED LOW COST OPERATING EFFICIENCY

LA-DEL D ivision
OY MANUFACTURING CO

GENERAL OFFICES: HENRY W. OLIVER BLOG., PITTSBURGH, PA-

La-Del A x ia l Flow Fans operate  more quietly 
than o rd in ary  types because there is less 
turbulence in the air they produce. Less 
pow er is needed  to m ove an y  given amount 
of a ir with a La-Del fan . . . further reducing 
noise. And, La-De l’s sturdy, precision en 
gineering guarantees long life and freedom  
from  m aintenance troubles.

M a n y  sta n d a rd  m o d e ls  w il l  so o n  be in p ro 

d u ction . In the m eantim e, a J o y  e n g in e e r is 

ava ilab le  for consultation on special problem s 
that you  m ay  be encountering in new  designs.

CHEMICAL ENGINEERING • D EC EM BER 1946 71



REVERSIBLE TOPS BOTTOM 
•STEM GUIDED INNER VALVE

steäM.wäTER.äIR.OIL-GAS

THREADED SPRING CASE 
PERMITS FLEXIB ILITY OF 
DIAPHRAGM- SPRING 
COMBINATIONS

SPRING GUIDE PLATES

DOUBLE STEM CONNECTOR 
S K IT  CONSTRUCTION MAINTAINS 
POSITIVE STEM ALIGNMENT AND 
EASY AS5EM BLY

GREASE CARTRIGE LUBRICATOR 

STEEL ISOLATING VALVE 
FOR LUBRICATOR 

(FURNISHED STANDARD ON STEEL 
BODIED VALVES)

THREADED IN SEAT 
RING CONSTRUCTION 

(REMOVABLE)

SIZES

Z t” to 1 6 *  inclusive 

PRESSURES

1 2 5  to 5 0 0 0  lbs.

TEM PERA TUR ES

up  to  7 5 0 °  F.

DIAPHRAGM OPERATING 
MEDIUM CONNECTION

4 HEAVY DUTY 
RIBBED REINFORCED 
DIAPHRAGM CASES

UN PERFORATED 
CLOTH INSERTED 

DIAPHRAGM

UPPER STEM 
3-POINT 

ROLLER GUIDED

MULTIPLE SPRING

THRUST BEARING 

SPRING ADJUSTMENT SCREW 
EASILY ACCESSIBLE

ADJUSTABLE TRAVEL SCALE PLATE

UNIT STUFFING BOX ASSEMBLY

REVERSIBLE 
■— VALVE BODY 
HIGH FLOW CARACÎTY 

DESIGN

BOTTOM PUTE 
CONTAINS LOWER 
INNERVALVE GUIDE

...say instrument 
men

• DECEMBER 1946 • CHEMICAL ENGINEERING

* M c A L E A R  T Y P E  H - 8 6  D I A P H R A G M  M O T O R  V A L V E *

TESTED...APPROVED AND 

PREFERRED by leading re

fineries and process plants

McAlear Type H Diaphragm Valves with
stand the toughest tests of temperature 

and pressure known in the refinery, power 

and process Industries.

Rugged, dependable, precise— they 
are used in conjunction with instruments 
to control flow, temperature, pressure and 
liquid level— to handle air, gas, vapor, 
steam or liquid— in all types of process 
and piping systems.

For complete data on all McAlear Type 
H Motor Valves (and available special 
constructions), write for Bulletin 105. 
Address Climax Industries, Inc., McAlear 
Manufacturing Division, 1939 South 
Western Avenue, Chicago 8, Illinois.



THE LABOR CRISIS
. ."Absolute power corrupts absolutely”

T HE NEW CONGRESS is going to overhaul 
the federal laws governing organized labor. 
If the election returns left any doubt about 

that, John L. Lewis has removed it by torturing 
the nation with its second soft coal strike in six 
months.

If, however, the overhauling is to get at the roots 
of our labor troubles, it must go further and deeper 
than most of the proposals would go. Indeed, it 
must not stop until it has dealt decisively with that 
most basic cause of devastating trouble—the en
trenched monopolistic power of enormous interna
tional unions, now concentrated in a handful of 
union leaders. Industry-wide collective bargaining 
is one outgrowth of this power.

“Power tends to corrupt, and absolute power cor
rupts absolutely.” That great truth, phrased by the 
historian Acton, is as true of labor leaders as it is of 
business leaders, princes or potentates. It is also true 
that John L. Lewis and some of his fellow labor 
leaders now wield what approaches absolute power 
in their respective domains. Failure to recognize 
these facts and act on them can make a tragic mock
ery of the present opportunity to restore good sense 
and good order to our labor relations and our na
tional life.

To realize this opportunity the labor monopoly 
must be made a major target.

In the minds of many people, particularly in the 
business community, the root cause of our labor 
troubles is to be found in the National Labor Rela
tions Act, commonly called the Wagner Act. They 
feel that if they could get rid of the one-sided 
handling of a number of key labor problems pro
vided by that act and its administrators, we would 
have the legislative part of the problem of creating 
good labor relations pretty well solved.

To be sure, there is occasion, long overdue, to 
balance up the lopsided treatment of labor rela
tions by the Wagner Act and those who apply it. 
It has been so interpreted and applied as to deny 
free speech to employers. On occasion it has ex

tended the special protection of the federal govern
ment to workers striking to force employers to break 
the law. It has done the same for workers striking 
to force the federal government to change its policy 
the way the strikers want it changed.

The Wagner Act has required employers to bar
gain with unions, but imposed no companion obliga
tion upon unions to bargain with employers. It has 
given protection to workers who have broken their 
agreement by striking. It has been applied so as to 
break orderly lines of management by encouraging 
and giving special protection to union organization 
of foremen who, to do their work efficiently, must 
represent management. Abuses such as these should 
be cleaned up, and soon.

Monopoly is the Target
But if perfection were attained in eliminating all of 
the abuses stemming from the Wagner Act, numer
ous and grievous as they are, the basic problem 
of establishing the legislative foundations of sane 
and safe labor relations in the United States would 
by no means be solved. John L. Lewis and his fel
low labor dictators would, no doubt, be annoyed, 
but their power would not be seriously impaired. 
That power is derived from monopoly control of 
labor. Just as in the case with any other kind of 
monopoly power, it will only be made subservient 
to the public interest by attacking it at the source 
and smashing it.

The way to do that is to apply the anti-monopoly 
laws to monopolies in the field of labor just as they 
are applied to business and industrial monopolies. 
At the same time more vitality should be pumped 
into these laws all along the line.

When our basic anti-monopoly law, the Sherman 
Antitrust Act, was passed in 1890, it was designed 
to apply to economic monopolies of all kinds, and 
was so held by the courts. Organized labor sought 
exemption from this law, largely on the ground that 
its bargaining power was weak, as compared with 
that of industrial corporations. In recent decisions, 
a majority of the United States Supreme Court



justices have held that, when combined with the 
Clayton Act of 1914, the Norris-La Guardia Act of 
1932 gives organized labor virtually complete ex
emption from the antitrust laws.

In the meantime, the relative weakness in bar
gaining power which was made the occasion for 
exempting organized labor from the antitrust laws 
has become a myth. In soft coal, John L. Lewis is 
the monopolist. Through his United Mine Workers 
he controls about 90% of the miners. No one of the 
thousand or more highly competitive companies en
gaged in soft coal mining controls more than about 
5% of the output.

In steel the monopoly control is that of Philip 
Murray’s United Steel Workers whose organiza
tion represents well over 80% of the production 
workers in that industry. United States Steel, the 
corporate “giant,” controls only about one-third of 
the steel making capacity. In automobiles the United 
Automobile Workers represent about 90% of the 
production workers. A year ago the union’s officers 
flaunted their monopoly power by announcing plans 
to pick off one automobile manufacturer after an
other by a series of centrally controlled strikes.

Industry-Wide Bargaining
Confronted by the rise of government-fostered 

monopoly power in the hands of organized labor, 
employers in some industries have sought to match 
it by joining together for collective bargaining on 
a more or less industry-wide basis. In other indus
tries, notably steel, the federal government, through 
the War Labor Board, took the lead in forcing a 
pattern of industry-wide bargaining. Bedevilled by 
a myriad of cases, the Board thus sought to settle 
scores of them in the steel industry by one action.

It is easy to understand how an employer, con
fronted by an industry-wide monopoly of labor, 
would be tempted to join with Ins fellow employers 
in an industry-wide bargaining group. In that way 
he might see a chance to establish something like 
equality in bargaining power.

However, if the employers’ bargaining group were 
as effective as the union in creating a monopoly 
set-up, it would merely confront one monopoly with 
another. That, in turn, would heighten the chances 
of having either a devastating head-on collision as 
a result of failure to agree, or having the two mo
nopolies reach an agreement at the expense of the 
consuming public.

Actually, however, the chances that employers 
can create an industry-wide bargaining group as

tight as that created on the side of labor by union 
organization are virtually zero. For if a group of 
employers were to agree to shut down in unison 
or take other united steps to balance the bargaining 
power created by the threat of a monopolistic union 
to strike, they would unquestionably find them
selves on the receiving end of an indictment for 
violation of the federal antitrust laws.

To Break the Monopoly
Thus, both from the point of view of the public 

and the point of view of the employer, industry
wide bargaining is no effective offset to the mo
nopoly power created by industry-wide unions.

The only way to cope with this monopoly power 
is to subject it to the anti-monopoly laws in the 
same way business and industrial management are 
subjected. In the process industry-wide labor mo
nopolies would be cut down to safe size, possibly by 
limiting the percentage of workers in any industry 
who are permitted to belong to a single labor 
organization.

Also application of anti-monopoly laws would 
clean out local pockets of labor monopoly which 
block the way of industrial progress. As matters 
stand, the freedom of unions from control by the 
antitrust laws permits organized workers in one 
city to refuse to install equipment shipped in from 
another city, thus establishing private tariff walls. 
It also permits organized workers to refuse to install 
or work on materials made by other workers whose 
union affiliation, or lack of it, they do not like.

If the anti-monopoly laws were applied to or
ganized labor, boycotts of this sort would be out
lawed. In the aggregate they now take a tremendous 
toll for no legitimate purpose. But primarily John 
L. Lewis and a handful of his fellow labor dictators 
might be cut down to a size that can be safely ac
commodated by the American democracy. If that 
is not done, the last great opportunity to give in
dustrial and political democracy a chance to work, 
in its last great stronghold, will be lost. From such 
a tragic turn of events no one would lose more t h a n  

the American worker.

President McGraw-Hill Publishing Company, Inc.
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ALORCO

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

Chemically uniform Alorco Aluminas 
help you control the forces of N ature

You know how tough it is to keep a catalytic 
process going straight. Introduce materials 
that aren’t  exactly right, let your control falter, 
and you’ll likely end up with products that 
are all wrong.

Chemically controlled Alorco Aluminas are 
right. Uniform, pure, free of iron, and low in

soda (if you desire that). You know what’s 
going into your processes. There’s less 
likelihood of reactions heading off in 
wrong directions. No chance of poisoning.

Alorco Aluminas are available in many 
forms suitable for catalysts, carriers, and 
auxiliary catalysts. Tell us your problem and 
our chemists will suggest types for trial. For 
such data and for samples, call the nearby 
Alcoa office, or write A l u m in u m  O r e  C o m p a n y , 

1910 Gulf Building, Pittsburgh 19, Penna.
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S t a i n l e s s  S t e e l  
G lass  S ig h t F eed .

S t a i n l e s s  S t e e l  
Angle Relief Valve, 
w i t h  e n c l o s e d  
spring.

Now, S tandard  150- 
pound S tainless Steel 
O. S. & Y. G ate Valve.

200-pound Bronze Gate 
Valve with renew able, 
w ear-resisting disc.

150-pound Stainless Steel 
Flush Bottom Tank Valve 
with Powell Patented  Seat 
W iper.

150-pound Stainless 
Steel Separable Body, 
R eversible Seat “ Y" 
Valve.

150-pound Stainless Steel 
O. S. & Y. Globe Valve. 
Gate, Angle and "Y " 
Valves also available in 
this pattern .

Large 125-pound Iron Body Bronze 
M ounted or All Iron Globe Valve.

Large size 150-pound Stainless 
Steel O. S. & Y. “ Y”  Valve.

200-pound Stainless Steel 
Swing Check Valve.
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This may sound like a broad statement—but we 
can back it up. Because, through 100 years of 
making valves—and valves only—Powell has 
always been ready with valves that are r ig h t— 
in both design and material—to meet a ll  de
mands imposed by the amazing growth of 
American Industry.

Today the Powell Line includes Bronze and Iron 
Valves of every necessary type, size, design and 
working pressure; Cast Steel Valves of every type 
in pressure classes from 150 to 2500 pounds; and 
a complete line of Corrosion-Resistant Valves, 
including many special designs and made in the 
widest range of pure metals and special alloys 
ever used in making valves.

O. S. & Y. Liquid Level 
Gauge, offset pattern, 
for 150 pounds W .W .P.

200-pound Bronze Globe Valve. 
Renewable, w ear-resistingsem i- 
cone plug type seat and disc.

Stainless Steel 
Needle Globe 

Valve.

Powell Valves for Corrosion Resistance are 
available in the following Pure Metals 
and Special Alloys. Send tor booklet.

A cid B ronzes M onel M etal**
All Iron N ickel ( P u re )
A lum inum  N ickel Iron
A m pco A lloys N i-resist**
C arbon  S te e l S ilve r (P u re )
D urim et ' ‘20’' 4 -6 %  Cr. .5 %  Mo. S te e l
D-10 18-8S
E v erd u r I8 -8 S  Mo.
H aste lloy*  A lloys “ A”  1 1 .5 -13 .5%  Cr. Iro n

“ B” , “ C " a n d  "O ' 18%  Cr. Iron
H ard Lead 2 8 %  C r. Iron
H erculoy 2 5 %  Cr. 1 2 %  Ni.
Illium  Alloy S te e l
Inconel**  2 0 %  Cr. 15%  Ni.
M isco " C "  Alloy S tee l

’A re g is te re d  tr a d e -n a m e  of th e  H a y n es-S te llite  Co. 
• •R e g is te re d  tra d e -n a m e s  of th e  In te rn a tio n a l 

N ickel Co., Inc .

Large 125-pound Iron Body Bronze 
M ounted or All Iron G ate Valve.

Liquid Level Gauge, 
offset pattern, for 
350 pounds W .W .P.

¡ONlO/y,
voiscV

The Wm. Powell Company, Cincinnati 22 , Ohio
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES

150-pound Bronze Globe Valve 
with renew able composition disc.
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Reciprocal trade negotiations next January will include num erous 
chem icals . . . Navy* Department to  direct research on dom estic 
sources for natural rubber . . . Industry urged to send more 
representative to Germany to investigate processes . . . Conflicting 
views over sales prices hold up disposal of B ig and Little Inch 
pipelines . . .  Independent section set up to effect sale of governm ent 
rubber plants . . . Exports of am m onia chem icals cut in seriously  
on dom estic supplies . . . Civilian technical advisers fo r  War D e
partm ent research . . . Operation o f Oak Ridge atom ic plant two 
years away . . . Government alcohol stocks at low level

C H E M IC A LS IN  T R A D E  T A L K S

H u n d r e d s  of chemicals and chemical
consuming finished products are on the 
list of im port commodities on which 
tariff concessions may be granted during 
the trade negotiation hearings with 18 
foreign countries which open January 13 
in W ashington. T he group which is of 
interest to the chemical industries in
cludes materials in such categories as fats 
and oils, natural rubber, sugar, paints and 
pigments, fertilizer materials, petroleum 
products, metallic and non-metallic min
erals, raw materials for paper, coal-tar 
products and industrial chemicals.

N o concession will be considered on any 
product not on the list released by the 
State Departm ent on November 9 or any 
list which may be published later. Some 
of the items in the chemical category 
mentioned above arc a t present permitted 
to enter this country duty-free. W ith  re
spect to such items a “ concession” would 
consist in an agreement not to impose 
a duty.

After the hearings, which will be held 
before the Comm ittee for Reciprocity In
formation, are concluded, those com
modities finally tagged for consideration 
will become the subject of trade negotia
tions probably opening in March or April.

T R A D E  T A L K S : O B JE C T IV E S

T h e  magnitude of the huge block of 
items scheduled for discussion in the 
trade negotiation hearings is without pre
cedent in our record of reciprocal trade 
agreements. This ambitious program was 
undertaken by the Administration in the 
belief that the proposed International 
Trade Organization, which began initial 
discussions last October in London, will

actually get somewhere. Its prospects 
are, of course, subject to a decisive de
gree to the views of the new Republican 
Congress.

I t is interesting to note that Under
secretary of State Clayton on November 
12 showed no disposition to  join certain 
groups which interpret the IT O ’s objectives 
as demanding “free trade.” Clayton said 
that the Administration’s policy is not free 
trade bu t “nondiscriminatory trade.” He 
explained “nondiscrimination” to mean 
the reduction of tariffs, private trade dis
criminations and “intergovernmental com
modity agreements.” It is quite clear 
from Clayton’s words that the forthcom
ing trade negotiations will no t be confined 
simply to tariff reductions.

NAVY C E T S  R U B B E R  JO B

W i t h  approval of the Army-Navy 
Munitions Board the Navy Departm ent 
is undertaking, through arrangement with 
Stanford University, a research assignment 
on the growing and processing of natural 
rubber plants suitable to this country. 
Navy’s assignment follows the short-lived 
wartime Emergency Rubber Project un
dertaken by the Departm ent of Agricul
ture in California.

In 1942 Congress authorized Agricul
ture to handle the production of rubber 
from the guayule plant. Emphasis was 
on quick production rather than research. 
After a small volume of rubber was 
harvested the rubber crisis became less 
acute, and last fall Congress ordered the 
work to be terminated by the end of this 
year.

Navy’s entry into the domestic rub
ber picture comes»about by a combination 
of the cessation of the Emergency Rub
ber Project and the enactment last July

of the Stockpile Act. This act directed 
Agriculture to investigate means of devel
oping domestic supplies of any agricul
tural material determined to be strategic 
and critical. As Agriculture lacks funds for 
research via the Stockpile Act, no appro
priations having yet been made for re
search under the law, and as the Army- 
Navy M unitions Board favors continued 
studies of domestic rubber, the Navy took 
over the job. Navy has assumed control 
of several hundred acres of land and some 
laboratory facilities formerly used by Agri
culture at Salinas, Calif. Stanford Uni
versity will administer the project.

NAVY P R O G R A M  I S  B R O A D

T h e  Navy’s rubber program looks not 
only to improvement of the guayule plant 
itself bu t also to improvements in its 
milling. The short wartime work on this 
plant did not permit a full study of pro
duction costs, bu t some government offi
cials estimate that under the most favor
able conditions as based on present knowl
edge the rubber can possibly be produced 
for 16 to 18c per lb. O ther plants, such 
as Russian dandelion, may also be in
vestigated. Government rubber special
ists are interested in the possibility of de
veloping a good quality, higli-yicld type of 
natural rubber from the standpoint of the 
government rubber stockpile which, they 
consider, need no t be maintained a t 
otherwise high levels if good domestic 
natural rubber is developed.

G ER M A N  SU R V E Y  E N D IN G  SO O N

D e s p i t e  new recruits now being lined 
up, the Departm ent of Commerce is 
urging industry to make haste in sending 
more representatives to Germany to in
vestigate processes and commodities not 
yet fully explored. Officials believe the 
opportunity for such work will end next 
spring in view of decisions about Germany 
soon to be reached by the occupation 
authorities.

Commerce’s Office of Technical Services 
is rounding out an analysis of fields in 
which further investigation seems advis
able, and is intensifying efforts to secure 
agreement of private industry to send men 
a t industry expense to Germany to cover 
such areas. Early in November 149 in
vestigators, of whom 86 were on govern
m ent payrolls, were overseas and 60 others
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W hen you. use versatile Tygon Plastics to  protect buildings, 
tanks, ducts, pipe, valves, pum ps and o ther equipm ent from 
corrosive attack, you’re  no t only sure of longer, maintenance- 
free life, b u t: 1. Y ou reduce "D ow n-tim e” resulting from 
taking equ ipm ent o u t of production  fo r repairs o r  replacement, 
and 2. Y ou avoid p roduct o r solution loss from  corrosive 
contam ination.

Tygon Plastics a re  resistant to  a  w ider range of chemicals 
than any o ther m aterial o f construction, w ith the exception of 
glass and chemical stoneware. Yet, Tygon Plastics have a 
versatility in  use approached by no o ther material.

Por exam ple: Tygon sheet linings ;>V' thick can be applied 
to  tanks, ducts, p ipe and valves from  2" dia. up. Tygon cut or 
molded gaskets provide pressure tight, corrosion-resistant seals; 
Tygon m olded m echanical goods items can be m ade to  virtually  
any shape and  in  a  w ide range of hardnesses; Tygon flexible

i  5 \  fcCH. ■ * ’ S

2
3

MAINTENANCE COSTS 

LESS PLANT "DOW N-TIM E” 

LESS SOLUTION LOSS

T ubing makes an excellent p ip ing  m edium  fo r gas, a ir o r 
liquids, and Tygon extruded strips, tape or special cross-sections 
solve difficult sealing and insulation problem s.

T he same basic Tygon sheet stocks, liquefied to  form  a  paint, 
provide unexcelled protection fo r tank  exteriors, m achinery, 
walls, structural steel, in  fact fo r any surface w here corrosive 
attacks from  fumes, condensates o r  spillage m ay occur.

Tygon Plastics b ring  to  the corrosion engineer, a  versatile, 
flexible, effective m aterial for saving m aintenance dollars. I f  
you’re no t acquainted w ith  Tygon Plastics, d rop  us a  note, today.

I i * * * *
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were preparing to go. M ost of the gov
ernm ent men are engaged in screening 
and micro-filming documents.

Chemical and pharmaceutical officials 
in OTS consider that a large segment 
of German advances in these two fields 
merits further study. O f particular inter
est is German research and development 
in detergents, alkaloids, pesticides, dyes, 
vitamins and other phases of organic chem
istry.

M O R E  T A L K  O N  P R O D U C T IV IT Y

C o n f e r e n c e  on labor productivity re
cently held in W ashington under the 
auspices of the Labor Departm ent and the 
Budget Bureau brought out once more the 
wide diversity of opinion as to  the most 
satisfactory means of measuring produc
tivity for various purposes. A ttended by 
representatives of labor, industry, schools 
and other interested groups, the two-day 
meeting was devoted to a large extent to 
criticism of Bureau of Labor Statistics 
indexes and an airing of conflicting views.

Decision was reached to  maintain the 
Productivity Conference Com m ittee on 
a continuing basis. This group consists 
of Solomon Fabricant, National Bureau 
of Economic Research (chairm an); W . 
D . Evans, BLS productivity branch of 
the Labor Departm ent (secretary); H . B. 
Arthur, Swift and Co.; Charles E. Young, 
W estinghouse; Solomon Barkin, Textile 
W orkers of America (C IO ); Margaret 
Scattergood, AFL Research Division; and 
S. H . Thom pson, D epartm ent of Com 
merce. This group has been assigned the 
task of reviewing existing productivity 
measurements and seeking improvements.

BLS will examine its productivity in
dexes with the possibility of discarding 
some and modifying others. There is 
also the prospect of making studies in 
industries not covered at present. BLS 
plans to issue descriptions of the methods 
used in establishing its indexes and to in
vite criticism of them.

C O N S T R U C T IO N : H O W  M U C H ?

A s s u m in g  the jo b  can be carried out, 
W ashington will have next year a com
plete record of construction projects, 
chemical and otherwise, applied for and 
approved since inauguration of the V et
erans Housing Program. CPA ’s Bureau 
of Construction and Field Operations 
has undertaken the task. Last month the 
bureau was receiving construction data 
from several CPA regional offices, and 
expected to  receive by next January or 
February sufficient data from all regional 
offices to  show construction trends since 
last spring.

Information is being received and tabu
lated on IBM-type cards. Heretofore, data 
available in W ashington have been con

fined, as far as details are concerned, to 
actions in the W ashington office, which 
are confined to jobs of $1 million or over 
and appeals from decisions in the field 
offices. Now this limitation may be 
removed.

According to present CPA plans, proj
ects will be classified into three basic 
types: (1) by CPA region, district and 
case number, (2 ) by states and cities, (3) 
by name of applicant, alphabetically. 
These groups will be subclassified as fol
lows: industrial, commercial social and 
recreation establishments, other commer
cial construction, religious and educational, 
hospitals and institutional, public utilities, 
miscellaneous publicly owned or operated 
buildings, and miscellaneous non-residen- 
tial buildings: T he industrial category will 
be subclassified into about 30 groups, with 
an undetermined number of subgroups.

T O O  L IT T L E , T O O  SO O N

T h e  cutback on aluminum production 
a t surplus property plants, it is now evi
dent, was too fast. Civilian Production 
Administration charges privately, though 
no t publicly, that the surplus property 
offices of varying names have certainly 
produced “ too little, too soon’’ of this 
light metal.

One immediate remedy proposed is an 
extended program of purchasing alumi
num from Canadian producers. T he hous
ing program alone needs 400 million 
pounds in 1947, about a third of the total 
supply expected. And tha t supply will 
be feasible only if 170 million pounds are 
taken out of the government reserve stock
pile. O ne most serious factor in the 
upping of production schedules is the 
inability to  allocate soda ash for further 
manufacture of alumina.

A  B IT  O F  PA U L E Y ’S R E P O R T

I n  a  meager summary released a few 
weeks ago the State Departm ent divulged 
a few generalities about the report which 
Ambassador Pauley subm itted as a body 
of recommendations on the treatm ent of 
Japanese industry. Pauley filed this re
port, incidentally, w ith the State Depart
m ent as far back as last April. Pauley 
urges complete removal or destruction of 
all plants devoted to making war material, 
synthetic rubber, aluminum and mag
nesium. There may be others on the 
“blacklist.”

M r. Pauley also calls for “ substantial 
removals of facilities in these categories: 
electric power, iron and steel, iron ore and 
ferro-alloy minerals, copper, machine tools, 
chemicals, heavy electrical machinery, in
dustrial explosives, communications and 
communications equipment, railroad equip
m ent and rolling stock, shipbuilding and

merchant shipping.” Just what the term 
“substantial” means, the State Depart
m ent did no t explain, although the report 
itself is quite specific, percentage-wise, in 
the individual cases.

Also, says State, “T he  Pauley report 
proposed immunity from reparations for 
the following industries: handicrafts, silk, 
leather, fisheries, light electrical appliances, 
cement and building materials, food proc
essing, lumber and sawmill equipment, 
ceramics, coal, crude petroleum, crude rub
ber processing, mining of gold and silver, 
and refining of zinc, lead, tin, sulphur and 
pyrite. I t leaves for later determination 
the decisions as to woolen textile machin
ery, synthetic fiber, cotton, paper and 
pulp.”

W A A  IN  C O N F L IC T  ON  L IN E S

P r o s p e c t s  of quick disposal of the Big 
and L ittle Inch pipelines were poor last 
month as the first week of hearings be
fore the House Surplus Property Disposal 
Committee revealed that all 16 bids for 
the lines had been rejected. A further 
complication was evidence that high W ar 
Assets Administration officials were in con
flict over the price a t which the carriers 
should be sold.

O n the opening day of the hearings 
W AA Chief Littlejohn announced that he 
would ask all bidders to subm it new offers. 
His explanation was that he thought the 
government “should get somewhere within 
shooting distance” of $113,700,000, the 
appraised value of both lines. Representa
tives of some of the bidders expressed their 
inability to understand the rejection of all 
bids, in view of the fact that several 
offered more than the appraised sum.

Biggest surprise of the early hearings 
came when the head of the W AA Utili
ties Branch told the committee that he 
had recommended the acceptance of the 
$110,000,000 bid of Big Inch Oil, In c , 
for use of the lines in petroleum sendee. 
This official indicated tha t he was not 
acquainted with Littlejohn’s plans, and 
reasons therefor, to reject the bids, par
ticularly that of Big Inch Oil.

S U R P L U S E S  R E M A IN  SL U G G ISH

A i r i n g  the pipeline situation is merely 
the first round in the series of surplus 
property hearings expected to occupy a 
portion of Congress’ time next year. Dis
posals of surpluses climbed m onth by 
m onth, with few exceptions, from Janu
ary 1945 to June 1946, bu t after June 
took a sharp dive, with the result that 
total disposals in the third quarter were 
25 percent less than those of the second 
quarter.

T he bulk of the government plants re
main unsold and unleased. A good job
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has been done in putting the synthetic 
ammonia plants into private hands, thanks 
to  the continuing heavy demand for ni
trogenous fertilizers. T he  majority of 
other plants lack this kind of advantage 
and remain w ithout takers. T he out
look for disposal of many, except as sal
vage, becomes darker as tim e goes on. 
Considerable hope was held out for a 
while for W A A ’s multiple-tenancy plan 
of marketing large plants, bu t the prog
ress in this field has been slight. Early 
this year a program of redesigning plants 
for new uses was being pushed bu t has 
no t yielded the results expected.

On the administrative side W A A  has 
continued to suffer, as did all the prede
cessor disposal agencies, from the snarls 
and delays of reorganization. A number 
of changes in W ashington and in the 
field have occurred since the beginning 
of Littlejohn’s administration last July. 
In its third-quarter progress report to 
Congress W A A  declares that its preoccu
pation w ith “ improvement of the busi
ness efficiency of W AA” was one of the 
reasons for the 25 percent drop in dis
posals during that period.

N EW  WAA R U B B ER  BRANCH

O n e  of the major changes at W A A  

headquarters in W ashington last month 
was the creation of an independent sec
tion, the Rubber Plants and Facilities 
Branch, to try to  market the govern
m ent’s $700 million worth of rubber fa
cilities. Previously, government rubber 
had been under the aegis of the Chemicals 
and Light Metals Branch. Putting the 
rubber plants into a separate group may 
be followed by other similar moves to 
concentrate marketing efforts on specific 
types of property.

I t is not believed tha t the synthetic 
rubber plants will move until prospective 
purchasers have more assurance as to the 
degree and nature of legislation which 
will be passed to foster continued con
sumption of the product. Officials gen
erally are of the opinion that legislation 
framed along the lines of th e  recent rec
ommendations of the Interagency Policy 
Com m ittee on Rubber will be introduced 
in  Congress early next year. They base 
their belief on the expectation that nat
ural rubber will move rapidly into this 
country by next summer and precipitate 
a show-down, unless early action is taken, 
on w hat will happen to synthetic manu
facture.

ATOM  PLAN T TW O  YEARS AWAY

A t  l e a s t  two years probably will 
elapse before the start of operation of 
the Oak Ridge atomic plant which Mon
santo Chemical Co. will build for the 
government. T hat is the view of the

M anhattan Engineering District, which 
has released a few more facts about how 
the plant is being designed. The informa
tion strengthens earlier understanding that 
the plant will embody the principal ele
ments of a conventional central power 
station and will use substantially stand
ard designs for turbine, generator and 
condenser equipment.

I t is planned that at least in the early 
phases , of operation, the plant will use 
steam. Boiler water will be heated by an 
as yet undetermined heat transfer agent. 
Study is being given to the use of several 
liquefied metals, among other materials, 
for use in the heat transfer. As yet no 
construction has begun on the Oak Ridge 
project. T he capacity of the plant has not 
been determined, and none of the prin
cipal equipment has been ordered.

N ITRO GEN  EX PO R TS H U R T

A g r i c u l t u r e  in the United States is 
not getting as much nitrogen as was prom
ised because the exports of ammonia 
chemicals on Army programs have cut in 
on supplies seriously. Army operation of 
arsenal plants has not been resumed as 
fast as expected, for a variety of tech
nical reasons in addition to  complications 
in contract drafting.

T he Departm ent of Agriculture is very 
unhappy about this. I t  particularly criti
cizes the shortage of nitrogen for winter- 
fertilized crops. I t is opposing before 
Civilian Production Administration the 
granting of further military priorities.

For a time during the late fall it 
looked as though these cases would bring 
sharply into focus the question as to 
whether the Army has any right to take 
ammonium nitrate from plants which are 
privately owned or privately operated un
der lease. Some firm's in this status have 
refused to m eet shipping schedules set 
by the Army. Failure of the Army to 
force their schedules on civilian enter
prise is taken by some to mean that the 
Army itself questions the extent of its 
own authority.

PR ED A TED  O RD ERS

A t  o n e  stage in a discussion on am
monium nitrate supply for the armies of 
occupation abroad it  was seriously pro
posed that CPA issue allocation orders 
that would in effect extend beyond March 
31. T hat proposal-amounted to the pre
dating of orders, because CPA expires on 
that date unless the Republican Congress 
should decide to  extend its authority, 
which is not too likely. In one case one 
of the government executives said that if 
companies involved were unwilling to ac
cept shipping instructions for period be
yond March 31 “we shall be compelled” 
to force delivery before March 31 of the

equivalent of what is wanted through 
June. As yet that threat has not mate
rialized in any actual order.

IR R D  CONTRACT FORM S

T y p i c a l  forms for research contracts 
have been prepared by the staff of the 
Industrial Research and Development Di
vision, Office of Technical Services, De
partm ent of Commerce. Those who have 
hoped to arrange research a t government 
expense are invited to consider these 
forms as a basis for negotiation with the 
Department.

Proposals for such research can develop 
in three ways, and the proposed forms 
take account of this fact with alternate 
suggested terms of contract. In some cases 
the government has ideas for research re
sults which it wishes to have developed 
under such contract. In these cases it is 
expected that patents developed will be
long wholly to the government. In some 
cases the ideas come from industry or from 
research institutions which seek to have 
governmental financial aid. In those cases 
the proprietary rights of the contracting 
group are stronger, though the govern
m ent always would have a shop right in 
any resulting invention. In a few cases 
independent inventors offer ideas on in
ventions requiring further development 
which the government is willing to finance 
through some third party. In each such 
case an allocation in the rights and the 
results is made appropriate for the indi
vidual project.

Executives of IR D D  point out tha t they 
prefer to use these standard contract forms 
when applicable. But neither the specific 
form nor all details of announced patent 
policy are necessarily incorporated in any 
research contract. Each project is agreed 
to  with the contractor in accordance with 
circumstances involved.

FLAM EPRO OFIN G  O F FABRICS

C o n g r e s s  will be asked to enact a law 
in the next session forbidding interstate 
transport of certain highly flammable tex
tiles and garments made from them. 
Fuzzy chaps on boys’ play suits, fuzzy 
combed rayon and cotton sweaters, and 
similar garments cause numerous fatal 
fires or serious perm anent injury to  wear
ers when accidentally ignited. T he sug
gestion is “ there oughta be a law.”

This is no t mere talk, f t is a proposal 
backed seriously by merchants’ associations, 
members of which are involved in damage 
suits running into the millions of dollars. 
The matter has been taken up with the 
National Bureau of Standards. O ne re
sult is the publication by that Bureau of 
Circular 455, entitled “Flameproofing of 
Textiles.” And the Bureau men seem to 
feel that Congress not only may, but
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measure which will he effective without 
hampering production.

One certain result is a considerable 
stimulus on demand for chemicals used 
in flameproofing. Outstanding among the 
chemicals recognized as useful in such 
formulas are ammonium chloride, am
monium sulphate, di-ammonium phos
phate, boric acid, borax, sodium tung- 
state, di-sodium phosphate, alum, lead 
acetate, and zinc sulphate.

A-N M UNITION PLAN

P l a n s  of Army and Navy Munitions 
Board have been set forth very fully by 
its civilian chairman, Richard R. Deupree, 
who is also president of Procter & Gam
ble. In a communication to the member
ship of Navy Industrial Association, Mr. 
Deupree recognizes four major responsi
bilities of the Board and its advisers, 
namely: Responsibility for the develop
m ent during peacetime of a comprehen
sive industrial mobilization plan; respon
sibility for administration of the statutes 
which provide for the stockpiling of stra
tegic and critical materials; development 
and expediting of joint procurement pro
cedure by which Army and Navy may 
share the work of joint buying; and bring
ing to bear effectively on national import 
and export policies the significant factors 
of preparedness and defense importance 
which are the responsibility of the uni
formed services.

Already under way are plans for carrying 
out some phases of these responsibilities. 
Projected but not yet well under way is a 
program for coordination of tests and speci
fications which will permit joint buying 
where common needs can be coordinated. 
Also actively considered by the staff of 
the Board are problems of retaining for 
reserve purposes inactive industrial prop
erty likely to be useful later as war plants. 
Final decisions on this last question are 
still required in the case of many "war 
babies” of doubtful future use. W ar As
sets Administration, of course, takes charge 
of these properties when they have been 
declared surplus for sale or other disposal 
by the government.

CENSUS AGAIN HEADLESS

T h e  Chemical Division of the Census 
of Manufactures has again lost its chief 
and is looking for a new leader. This is 
the fourth resignation of the chief of the 
division since the last census of manufac
tures was taken. Observers note that the 
salary available for this post is much less 
than industry' is willing to pay for men 
acquainted with statistical methods and 
capable of handling chemical data. Even 
other government departments requiring 
men of this talent pay more generously.

In fact several of the recent resignations 
have been to accept such posts in other 
bureaus,

WAR D EPA RTM EN T RESEARCH

CooRD rN A T roN  of W ar Departm ent re
search, both within the Departm ent’s bu
reaus and with outside research agencies, 
is being effected by a staff of technical 
advisers in the office of Major General 
Henry S. Aurand of th e 'W ar Departm ent 
general staff, division of research and de
velopment. One of the most recent addi
tions to that group was W m . T . Read, 
as chemical coordinator, formerly with" the 
National Roster. Two physicists are on 
the staff; Dr. H . T . W ensel, formerly at 
the Bureau of Standards; and more re
cently Ralph E. Lapp from Chicago. 
Paul A. Siple who was with the Quarter
master Corps research and development 
division during the war is on the staff 
as a biographer. Donnell W . Dutton, 
formerly at Georgia Tech, is mechanical 
engineer coordinator. A few other scien
tists are expected to round out this staff 

*of top-flight men, whose positions are of 
comparable civilian grade to research 
bureau chiefs.

NAVY RESEA RCH  CONTRACTS

O f f i c e  of Naval Research under Rear 
Admiral Lee, since Vice Admiral Bowen’s 
retirement the first of November, is con
tinuing to sign contracts with research 
institutions to conduct fundamental re
search. At the beginning of the present 
fiscal year about 175 projects had been 
covered by signed contracts. More than 
50 additional projects had been approved 
up to the time this issue went to press, 
with many other projects approaching 
signed contract stage.

Those institutions having problems 
which are felt to be of potential concern 
to the Navy' Departm ent can discuss them 
with the scientific staff of O N R  planning 
division. There are over a dozen sections 
in the scientific and medical science 
branches, besides the half-dozen functional 
sections in the program branch. The sec
tions have been identified as follows: In 
the scientific branch, physics, nuclear 
physics, mechanics and materials, elec
tronics and communications, mathematics, 
chemistry, fluid mechanics; in the medical 
science branch, physiology, biochemistry, 
bacteriology, psychology, psycho-physiol
ogy, biophysics, and environmental physi
ology; and in the program branch, air, 
surface and subsurface, amphibious, arma
m ent, power, and geophysics.

ALCOHOL SITU ATIO N

S t o c k s  of industrial alcohol in the RFC 
stockpile were reported in late November

to be about 10 million gallons. These 
were estimated as roughly equivalent to 
industrial requirements for alcohol dur
ing December and January, according to 
Civilian Production Administration.

November production was only about 
one-fifth of the requirement, the balance 
being purchased from R FC. Molasses is 
still in short supply, bu t no difficulty is 
expected in getting the country’s require
ments prior to  the availability of new 
crop molasses in February. Departm ent 
of Agriculture spokesmen have stated that 
low grade corn was abundantly available 
for making alcohol. Im port of industrial 
alcohol from Cuba was expected to be 
forthcoming during January. Industry Ad
visory Committee members favored con
tinuing of CPA control over the alloca
tion of molasses and of R FC ’s alcohol 
stockpile.

M INOR NEW S GLIM PSES

Dyes in a wider variety of colors will 
henceforth be obtainable from the domes
tic dye industry', which has increased its 
efficiency and methods during the war and 
is in a position to supply both domestic 
and foreign demands hitherto met by 
exports from Germany and Japan. These 
views are expressed by the Tariff Commis
sion in its report issued last m onth on 
war developments in American dyes.

Resources Of the South arc the concern 
of a new organization announced in W ash
ington by the National Planning Associa
tion. Objective of the new group, the 
Comm ittee for the South, is to work out 
private and public programs for develop
m ent of Southern economic resources. 
Chairman of the committee is J. Melville 
Broughton, former governor of North 
Carolina.

Glass container controls having been re
moved, CPA is urging the container man
ufacturers and their customers to police 
themselves and hold new designs to a 
minimum. Unless this is done, warns 
CPA, a widespread abandonment of the 
practices followed under the now revoked 
Order L-103 may set off an unfortunate 
stampede toward new shapes and sizes.

OPA records which were formerly re
quired to be filed or kept under the price 
regime must be preserved for one yeai 
after decontrol of any commodity. This 
requirement is stipulated in OPA’s Sup
plementary Order 189.

Synthetic organic chemicals production 
and sales for 1946, may be available by 
next summer. It depends, says the Tariff 
Commission, on how rapidly the com
mission’s reporting schedules, probably to 
be mailed in January, are returned.
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They're pouring in—letters and comments from the hiding power, wetting and grinding. That's great
trade on RCI's new organic red pigment. And all 
confirm our laboratory findings, that Azo Red Toner 
is practically the equal of our famous 5055 Para 
Toner Light in masstone, light fastness, tinting strength,

CHEMICAL ENGINEERING •  DECEMBER 1946 •

news for you because No. 5900 Azo Red Toner is j 
available right now  in any desirable quantities, j 
Write direct to the Sales Department in Detroit for | 
testing samples and further data.

REICHHOLD C H E M IC A L S ,  INC.
G e n e ra l  O ffices a n d  M ain  P lan t, D etro it 20 , M ic h ig a n

O ther Plants:
Brooklyn, New York • Elizabeth, New Jersey •  South S an  Francisco , C aliforn ia  •  Tuscaloosa, A lab am a  • L iverpool E ngland  •  Paris, F rance  •  Sydney, A ustra lia  
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  j

No. 5900
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P R O C E S S
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R ä r i n  a r  * soNs c°
M iß  I p i l  % j j  A  E S T A B L I S H E D  1 8 4

B O S T O N  14 • New York • San Francisco • London 

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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Add Badger’s broad process, design and 
tion experience to  your own understanding of your 
specific processes and equipm ent requirem ents . . . 
and you have a strong combination of skills 
assuring the success of a p lan t expansion o r rebuild
ing program.

The plan has tru ly  worth-while 
For instance:

It secures the help o f w id e ly  experienced counsel and w ell- 
grounded outside viewpoints.

It prevents overloading the manufacturer’s engineering de
partment— which, logically, is organized chiefly for main
tenance and minor construction.

It simplifies procurement of materials, equipment and 
struction labor.

It usually speeds construction and effects savings 
plant costs.

initial



Typical o f Instruments used In Diamond

Automatic Process Control Is this continu*

»us analyzer In the Chlorine Plant.

A

CONTROL 
B E A M

Sentinels that never sleep watch every step of Dia
mond Alkali's manufacturing processes, protecting 
the uniformity and quality of Diamond products.

Many processes are conducted in Tanks,, towers 
kilns where there is little opportunity for periodic 

or visual inspection. But the probing, 
sensitive "fingers" of indicating or recording in
struments reveal important facts as to conditions 
within.

this data Diamond operators carefully 
and control the development of each process, 

thus insuring the high quality of the finished product.

D I A M O N D  A L K A L I  C O M P A N Y
P it t s b u r g h  22, Pa. a n d  E v e ry w h e re

S jg p K



B i l l io n  D o l la r  V a l le y

C e n t u r i e s  before man first appeared on 
earth, irresistible forces of nature laid the 

foundation for one of Florida’s greatest in
dustries ... the production of Phosphate Rock.

During the Ice Age, millions of fish and 
mammals were driven south by the intense 
cold. Many of them settled in the swamps 
and estuaries of Florida, only to die quickly 
because of the cold, overcrowding, lack of 
food and other hardships. W hen the great ice 
masses melted, Florida was inundated. As 
the water receded and Florida was again ex
posed, certain areas of the land were covered 
with almost inexhaustible deposits of phos
phate-rich remains of fish and animals . . .  a 
billion-dollar valley of bones.

These deposits have supplied many mil

lions of tons of rich Phosphates which are 
essential to all life and which are extensively 
used in the plant foods required for the pro
duction of the nation’s food crops.

International is fortunate to have in  its 
Florida mines many years’ supply o f the 
highest grade Phosphates. During its thirty- 
six years of leadership in this field, Interna
tional has developed the most extensively 
mechanized phosphate operations in  the in
dustry and is now well prepared to supply a 
greatly increased tonnage of essential Phos
phates for industry and agriculture in  future 
years.

International Minerals & Chemical 
Corporation, General Offices: 20 North 
Wacker Drive, Chicago 6.

IN T E R N A T IO N A L  M IN E R A L S A N D  C H E M IC A L S  s e rv e  y o u  in  m a n y  w a y s  th ro u g h  In d u stry  a n d  a g r ic u l tu r e :  P O TA SH  a n d  PH O SPH A TE fo r  in d u s tr ia l  c h e m ic a ls  a n d  fe r t i l i z e r s .  H IG H - 

ANA LYSIS PLANT F O O D S  fo r l a r g e r  y ie ld s  o f  q u a l i t y  c r o p s . C H EM IC A LS: P o ta s s iu m  C h lo r a t e ,  S il ic a  G e l ,  E psom  S a l t ,  D e fiu o rin o te d  P h o s p h a te ,  S o d iu m  S il ic o - F lu o r id e , S u lp h u r ic  A c id . 

A M IN O  PRO D U C TS fo r th e  fo o d  a n d  p h a r m a c e u tic a l  In d u strie s:  M o n o  S o d iu m  G l u t a m a t e  fo r fin er t a s t in g  fo o d s . G lu ta m ic  A c id , G lu ta m ic  A c id  H y d r o c h lo r id e ,  B e t a i n e ,  B e ta in e  H y d r o c h lo r id e .
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Location of 
In te rn a tio n a l’s Florida 
Phosphate  Mines in the 
"Billion Dollar V alley 

of Bones."



H igh Vacuum —  that amazing state of nothingness— is unlocking door after door 
to revolutionary new manufacturing techniques.
Already entered are the fields of penicillin  . . . plasma . . . foods . . s magnesium . . . 
chemicals . . .  biologicals . . .  electronics . . .  optics.
W aiting only the im agination and skill of forward-thinking engineers and research 
chemists, high vacuum stands ready to open countless other doors. For, once free of 
atmosphere’s restraining influence, the “sky’s the lim it” for tomorrow’s manufac
turing processes.
In charting your post-war course, consider the possibilities offered by higher 
vacuum. As the pioneers in  high vacuum equipm ent, we invite you to consult with  
us, and we offer our research and manufacturing facilities to help you work out 
your plans. Our 40 years experience in this field may prove valuable. F. J. Stokes 
Machine Co., 5920 Tabor Road, Philadelphia 20, Pa.
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Paying for Dead Horses
W  HEN the United States Supreme Court decided 
in the Mt. Clemens Pottery Co. case that the provi
sions of the Wage-Hour Act could be made retroactive 
to cover so-called “portal-to-portal” pay, the industrial 
stage was set for serious trouble. Already two im
portant chemical companies have been forced to make 
settlements that run into millions of dollars and 
involve thousands of workers no longer on their pay
rolls. Nearly every process industry is vulnerable and 
many claims are now being made which if substan
tiated could quickly exhaust the working capital of 
the companies involved. Thus there is put in labor’s 
hands a death-sentence power than can bankrupt and 
destroy the very sources of its own employment.

The NAM Law Department reports that one large 
national union has openly outlined its strategy for 
mass attack under the provisions of the Mt. Clemens 
decision. Its local officials have been instructed to pre
pare cases demanding retroactive payments for the 
following types of activities (or inactivities), which the 
courts or the Administrator of the Wage-Hour Act 
have defined as "work” : (1) changing clothes, (2) 
checking equipment, ( 3 ) taking medical examinations, 
(4) preparing reports,' (5) walking or otherwise travel
ing to work on company premises, (6) waiting for 
work, (7) waiting to get paid, (8) eating meals on 
duty and (9) resting for periods not exceeding 20 
minutes.

While the union does not instruct its officials in 
the final disposition of the cash settlements obtained, 
it is fairly certain they would not be used to enhance 
the prestige of the employer. Apparently some em
ployers have the impression that a union may settle in 
whole or in part the claims of the individual employee. 
This is not true for we are told that in the case 
of a partial settlement with the union, the employer 
might still be liable to the employee for the difference 
between the amount paid by the union and the double 
of his “underpayments,” plus costs and attorney fees.

in other words a settlement today with the union 
might not prevent suit tomorrow by the individual 
employee.

In the case of the Dow Chemical Co., the retroac
tive award was expected to total more than $4.5 
million. It goes to 5,500 present employees and about 
the same number no longer on the company’s pay
roll. The payment extends back to Sept. 9, 1940— 
that date having been chosen because Michigan’s 
statute of limitations runs for six years. This settle
ment with District 50 of John L. Lewis’ United Mine 
Workers grants both retroactive and forward “walk
ing-time” pay and was accepted by the union in lieu 
of its demands for a 20c. per hour increase across the 
board. Fortunately from the company’s angle, its fed
eral tax books were still open for almost the entire 
period so that it stands to recover at least a part of 
its $4.6 million outlay in the form of claims for tax 
rebates. Some might regard this as some measure of 
justice against a government whose Congress and 
courts, under the guise of social reforms, passed and 
approved such industry-crippling legislation. Yet we 
all know the taxpayer must ultimately foot the bill.

What can be done to put an end to such legalized 
hold-ups? Perhaps the clue to this is found in the fed
eral and various state statutes of limitations. It is our 
impression that a bill limiting an employer’s responsi
bility to two years failed of passage in the last Con
gress. If this is the case it should be revived and 
redrafted to cover specifically the retroactive wage and 
penalty claims that are now being pushed for no other 
purpose than to embarrass industry and put money in 
the pockets of union members and officials. State leg
islatures have a similar opportunity. Unless something 
is done to prevent the spread of such raids, there will 
be many small companies forced out of business 
entirely and larger ones compelled to curtail opera
tions and discharge employees. Industry has better 
uses for its resources than paying for dead horses.



BALL POWDER PROCESS
Upsets Explosives Industry Traditions

T H E O D O R E  R.  O L I V E
Associate Editor, Chemical Engineering

S
m o k e l e s s  p o w d e r  manufacture by a 

process that bears almost no re
semblance to conventional processes and 

results in a product that is unique in the 
explosives industry has been carried out 
commercially since 1933 by the W estern 
Cartridge Co. division of Olin Industries, 
Inc., at East Alton, 111. T he process, de
tails of which were formerly closely 
guarded by the company, and more re
cently under security regulations, has now 
been opened to Chem. &  M et.’s inspec
tion, with the privilege of securing all in
formation needed for the following article 
and for the Pictured Flowsheet that appears 
on pages 136 to 139.

W estern’s powder is unique for a num 
ber of reasons. O ne is that it consists, not 
of extruded grains, as with conventional 
powders, hu t of small, closely sized spheres, 
or spheres that are slightly flattened by me
chanical rolling. Another distinction is that 
the product can readily he controlled, both 
as to size and as to density. A third dif
ference, contrasted with other powders, is 
the superior stability against aging that 
results from one of the principal features of 
the process. Finally, the powder yields a 
marked decrease in muzzle flash, a most 
desirable characteristic for military appli-

92

Almost none of the traditional procedures of the explosives industry 
are retained in the Ball Powder process used at East Alton, 111., by 
Western Cartridge Co. Investigations started by Fred Olsen, now 
director of research, originally with the sole idea of improving the 
stability of cellulose nitrate, led eventually not only to a much im
proved method of purifying the nitrate of lingering sulphuric acid 
traces, but also to a totally new form  of smokeless powder produced 
by a process that differs in nearly every respect from  conventional 
methods. The process is less hazardous because most steps are car
ried out under water. It consumes only about one-fifth the time and 
so leads to many im portant operating economies.— Editors

cations. T he reason is that the burning rate 
is so controlled that the work done by the 
gases in moving the projectile down the 
bore of the gun cools the gases below their 
ignition point by the time they emerge 
from the gun muzzle.

Apart from the differences, the powder 
is completely interchangeable with conven
tional powders for loading all small arms 
ammunition, both sporting and military, 
up to and including shell for 37 mm. air
craft cannon. The small powder balls pro

duced by this process have also been 
molded into rocket powder, although they 
have not been used for cannon powder 
charges larger than 37 nyn.

If ball powder itself is novel, the process 
used to make it is still more unusual. U n
paralleled elsewhere in the industry, only 
a few of the finishing operations are simi
lar to those employed by other powder 
makers, while the main steps differ in 
every respect. These differences enable the 
process to be completed in one-fifth the
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Fig. 1— G eneral view o f  W estern  C artridge Co.’s ball pow der p lan t, E ast A lton, 111.; n o te  d ispersa l o f bu ild ings



time, and hence to require only 20 percent 
as much material in process for the same 
output. T he labor requirement is greatly 
reduced, plant investment and operating 
capital are much less, and the explosion 
hazard throughout most of the process 
steps, which are conducted under water, is 
no greater than that in the average solvent 
using chemical industry.

E LIM IN A T IN G  HAZARDS

In fact, the ball powder process is prob
ably less hazardous than, for example, the 
petroleum and alcohol industries. Added 
to this inherent lack of hazard in the proc
ess are the traditional precautionary 
measures of the explosives industry which 
demand that production facilities be split 
into numerous small buildings (as in Fig. 
1 ), widely separated and provided with 
safety chutes wherever multi-story construc
tion is employed. Vapor-proof lighting 
fixtures and wiring, and explosion-proof 
motors, are employed as a matter of course, 
while in the solvent using departments an 
additional precaution is to put drive motors 
in separate rooms with drive shafts extend
ing through the intervening walls. In a 
few operations where a hazard might other
wise exist, it is generally possible to mini
mize danger by having little material in 
process. This is true, for example, in the 
operation of flattening powder grains by 
rolling, and in the continuous infra-red 
dryers used as one of the last steps.

The story of ball powder goes well be
hind the present process and should be told 
here, not only for an understanding of 
some of the process steps now used, but 
also because, in itself, it is an extremely 
interesting account. Perhaps the story 
started with Schoenbein at Basel when that 
Swiss chemist first produced guncotton in 
1845 by nitrating cotton with mixed strong 
nitric and sulphuric acids. Or it may 
have started with Abel in England about 
1865. Between the two dates guncotton 
had quickly aroused tremendous interest 
among military nations. But, almost as 
quickly, the instability and erratic results 
of the early product, and the numerous 
accidents accompanying its use, quickly 
discouraged most of the experimenters. 
However, Abel, during the second men
tioned year, patented improvements in 
manufacture so important, particularly in 
purification of the nitrated cotton, that 
cellulose nitrate quickly became the main 
propellant for both military and sporting 
ammunition throughout the world.

ABEL’S C O N T R IB U T IO N

Although Abel worked out a complete 
technique, much of which is still in use 
today without fundamental change, his 
most im portant contributions lay in de
velopment of the potassium iodide starch 
stability test, and in the use of boiling wash

Fig. 2— Spheres o f fin ished  ball 
pow der m agnified  ab o u t 2 .7  tim es

water and pulping in a beater as means of 
reducing the retention of sulphuric acid 
in the nitrated fibers. Traces of sulphuric 
acid, it was found, were retained so tena
ciously that it was almost impossible to 
remove them. Furthermore, it appeared, 
it was these acid traces that brought about 
eventual decomposition of the powder, 
sometimes with disastrous results.

ACID TRACES REM AINED

Previous to Abel’s work, washing had 
been entirely in cold water with or without 
alkali. Neither had any attem pt been made 
to reduce the length of the fiber, although 
it was recognized that the fiber contains a 
central canal in which the acid is strongly 
retained. Abel alternated boiling the 
nitrated cotton in wash water and alkali 
solution with cold water washes, interrupt
ing the process at one stage to reduce the 
fibers to a pulp in a conventional paper

pulp beater. Several water washes in an 
agitated tank or poacher followed the beat
ing until the KI starch test showed all acid 
removed.

Nevertheless, in spite of the tremendous 
amount of wash water required by this 
process and the approximate 100 hours that 
the purification required, powder makers 
found that Abel’s procedure did not neces
sarily insure a stable product. Only a tiny 

■ spot where acid' remained would be suf
ficient to-start the decomposition after a 
period- of months or years, and only one 
such spot might be needed to touch off the 
destruction of many pounds. Usual pro
cedure-has been to add still more washes 
plus' a stabilizer such as dipheriylamine, 
which is added to the guncotton after col- 
loiding, during a later stage of- processing 
when all water has been replaced by sol
vent-. Even with these precautions-conven
tional powders deteriorate over a period of 
time, since every trace of acid cannot be 
removed by ordinary methods.

A D SO RPTIO N  T H E  CAUSE

One of the things that Abel probably 
did not understand was that the cotton 
fiber not only has a central canal, bu t it 
also has a sheath-like structure brought 
about by new growth each day, similar to 
the annular rings of trees. Another thing 
he did not understand was the power that 
cellulose has for the adsorption of certain 
compounds, such as sulphuric acid. Thus, 
minute quantities of acid can be adsorbed 
between the cellulose layers and held so 
firmly that even the extremely large quan
tities of water used can not remove them 
completely. The findings of modern col
loid chemistry, of course, were unavailable 
to him at that date, and to his immediate

Fig. 3— Successive stages in  th e  ba ll pow der fo rm in g  process, includ ing  
(a )  s ta rt o f  g ra in in g ; (b )  and  (c )  fu r th e r  stages in  g ra in in g  p ro g ress; 

an d  (d )  g ra in ing  com pleted , spheres ready  fo r solvent rem oval



successors, and it is unlikely that the 
eventual solution could have been reached 
much earlier than it  was, following the 
rapid advances during the early 1920’s.

T he next stage in development, and the 
one that led directly to the ball powder 
process, came about through the extensive 
efforts of Fred Olsen, now head of re
search at W estern Cartridge, bu t a t that 
time chemical coordinator of the Army’s 
munitions laboratory at Picatinny Arsenal. 
During the early 20’s, Olsen became con
vinced that the last word had yet to be 
spoken on cellulose nitrate purification. 
Since the Arsenal was apathetic, he secured 
official permission to conduct experimental 
work on his own time in his home labora
tory. A long and discouraging period fol
lowed in which logic failed, leading eventu
ally to the Edisonian method of trying 
everything. Procedure was to boil a sample 
of cellulose nitrate with whatever reagent 
was selected, meanwhile boiling a control 
in distilled water, using the same cellulose 
nitrate, and testing both sample and con
trol with KI starch. N othing sufficed until 
a happy accident occurred, similar to other 
accidents that so often have led to other 
im portant discoveries.

Late one night, and thoroughly dis
couraged, Olsen broke his distilled water 
flask just as he was about to add water to 
the control sample. Too disgusted to care, 
he ran in tap water which contained con
siderable rust from the pipes. Imagine his 
surprise, therefore, when the rust-stained 
control sample gave the results he had 
been seeking, while the treated sample W'as 
no better than the rest!

F ig . 4— Close process con tro l is 
necessary} h e re  sam ples a re  be ing  

tak en  fro m  coating  still

This, however, was no t the end of the 
story. The next day he mentioned the 
strange results achieved by the rust to 
Mrs. Olsen who pointed out immediately 
the fact known to every housewife that 
even the laundry could no t remove rust 
stains completely. A pattern began to 
emerge. R ust actis like a dye and locks itself 
to the fibers. Perhaps it locks in the acid, 
or perhaps— and this is what actually hap
pens— it is so strongly adsorbed as to dis
place the acid. Perhaps— and Olsen was 
off on his search again— some dye would 
provide the final solution!

Dye after dye was tested, mostly with 
negative results, although one or two dyes 
did give satisfactory and rapid stabilization. 
I t  began to appear that the few satisfactory 
dyes had one factor in common— they were 
all amines. Perhaps a colorless amine would 
work. One did; it was diphenylamine, the 
same stabilizer that had so long been in
corporated with smokeless powder during 
the colloidal stage! Used conventionally it 
takes up the oxides of nitrogen evolved 
when powder decomposes, due to  the 
presence of sulphuric acid. Used to dis
place the acid during the cellulose nitrate 
washing stage, it  removes the cause of de
composition and does so in half an hour! 
Ten hours of normal washing to reduce the 
acid content to about 0.05 percent, fol
lowed by treatm ent with a fractional per
centage of diphenylamine for a few min
utes, does a job that conventional washing 
cannot accomplish in nearly 100 hours.

Now certain that he was on the trail of 
a revolutionary development, Fred Olsen 
decided at this point to discard tradition 
completely and approach powder manufac
ture from an entirely new angle. Conven
tionally, water-washed cellulose nitrate is 
compacted under heavy pressure and is 
then treated with alcohol to displace the 
water. The alcohol-saturated block is 
shredded and mixed to a colloidal gel with 
ether, 0.5 to 1.0 percent of diphenylamine 
being added at the same time. The col- 
loided mass is then compressed and ex
truded through "macaroni” presses to form 
continuous threads, an operation that im 
proves the homogeneity of the cellulose 
nitrate solvent mixture. T he macaroni is 
consolidated into a block and extruded 
through dies, emerging as cords containing 
from one to as many as seven holes parallel 
to the axis to control the rate of burning. 
W hile still plastic, these strands are cut 
into short grains of precise length, after 
which the bulk of the solvent is removed 
by evaporation. Still more solvent is ex
tracted by a lengthy water wash, after 
which the grains are dried by warm air for 
48-72 hours. T he alcohol and ether must, 
of course, be recovered as completely as 
possible.

T o Fred Olsen all of this seemed to be 
a lengthy, expensive and dangerous series 
of operations. Perhaps at one step most 
of these operations could be eliminated

and the work carried almost to completion 
under water. Perhaps liquid-phase oper
ations in the presence of a complete sol
vent for cellulose nitrate could substitute 
for the colloidizing operation with ether 
and alcohol, and perhaps surface tension 
effects could substitute for the complicated 
and labor-consuming series of pressings and 
extrusions. As the process developed, i t  
was found that both suppositions were cor
rect. However, rather than to describe 
abstractly how these facts were applied, it  
will be better to shift now to a description 
of the actual process a t W estern’s ball 
powder plant, as it is operated today.

H O W  P O W D E R  IS M ADE

Learning of the results just mentioned,. 
John M . Olin, now president of Olin In 
dustries, brought Olsen to East Alton in  
1929. There the finishing touches were 
applied to the process prior to commercial 
production of ball powder in  1933. Tre
mendous expansion took place during the- 
war years and the process produced powder 
for Britain, Holland and China, as well as- 
for the United States forces. For the latter 
it was used principally in ammunition for 
the .30- ’06 rifle, 45 cal. side arms, and 
the M -l carbine. In the case of the last 
mentioned, practically all the ammunition- 
produced during the war was loaded with- 
ball powder.

The starting material for ball powder is- 
cellulose nitrate, preferably having a nitro
gen content of about 13 percent. The 
nitrate need not be completely purified (as- 
required for extruded powder), bu t may 
be used after a short preliminary boiling 
treatment. Received in drums the water- 
wet material is unloaded to a sump where 
additional water is added and the mixturé
is pumped as a slurry into the stills where 
solution in ethyl acetate and the other 
operations leading to ball formation take 
place.

The solution stills, which vary in size 
from 3,200 lb. of finished powder capacity 
to 8,400 lb., are large steam-jacketed, agi
tated vessels of steel or stainless clad. Al
though corrosion is not a factor, erosion 
is appreciable and the clad metal has shown 
improvement over carbon steel in stills of 
more recent construction. Agitators are 
driven by motors situated in separate 
rooms, through Reeves variable speed 
drives. Each still is provided with recorders- 
for agitator speed, temperature and pres
sure, and each is supplied with a feed tank 
and surface condenser. Uptake vapor pipes- 
to the condensers are lagged to avoid re- 
fluxing and consequent drip which might 
disturb the spherical powder balls. Con
denser water is recirculated and cooled in 
a cooling tower.

By far the greater part of the ball powder 
process takes place in these stills. The 
nitrocellulose-water slurry is pumped in 
and the still is then filled with water to a
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predetermined level. Steam is pu t on the 
jacket and, with the agitator operating, 
sufficient ethyl acetate is run in to dis
solve tire cellulose nitrate completely. 
Enough diphenylamine for the batch is 
run in with the solvent, while a slight ex
cess of chalk, needed to neutralize the dis
placed acid, is added a t this time to the 
water in the still. T he batch temperature 
is raised to 50 deg. C ., and the cellulose 
nitrate goes into solution in the ethyl ace
tate, forming a lacquer emulsion in which 
the water of the batch is held in the dis
persed phase. About one-half hour is re
quired for this stage of the process, at the 
end of which acid removal is complete.

T he method of operation just described 
is that used for single-base powders. How
ever, sporting powders and most military 
types for small arms are of the double-base 
type containing both cellulose nitrate and 
nitroglycerine. One of the most startling 
aspects of the ball powder process is the 
ease with which nitroglycerine may be 
added. I t was found that nitroglycerine 
dissolved in a suitable solvent could be 
handled with almost no hazard. W hen  it 
is to be used, such a solution of nitro
glycerine is run into the still at this point 
where it adds itself uniformly to the 
lacquer phase of the emulsion.

BALL FO R M IN G  STAGE

It is- now necessary to break down the 
mass of lacquer into droplets. This is 
accomplished by the agitator blades which 
shear off portions of the lacquer. A glue
like colloid is added a t this point to coat 
the freshly generated lacquer surfaces and 
so prevent coalescence. As agitation con
tinues over a period of about one hour, 
continual shearing of these masses gradu
ally reduces their size until surface tension 
takes over and forms innumerable practic
ally perfect spheres of the laquer phase, 
dispersed in water. Fig. 3 shows how these 
masses appear a t various stages.

T he art in this operation, of course, lies 
in securing the desired average sphere size 
and in insuring that the distribution of 
sizes will be as close to the average as 
possible. Sphere size control is obtained by 
the proper choice of temperature, solvent 
percentage (viscosity), agitation time and 
agitator speed, and type of colloid added. 
Agitator type, of course, is also a factor.

Powders for various purposes range in 
finished sphere diameter from 0.006 to
0.030 in., b u t for any particular powder a 
rather close range of sizes with only a 
minor percentage of under- or oversize is 
required. For example, U. S. .45 cal. am
munition requires tiny balls of 0.006 to
0.010 in. diameter, which may be the 
undersize screened ou t for larger ball 
powder, or it may be produced by rolling 
somewhat larger balls to  a web (minimum) 
thickness of 0.004 in. For the M -l carbine, 
the size range is 0.010 to 0.014 in., al

F ig . 5— Single pow der g ra in  (ab o u t 
8 0  X ) show ing d e te rren t coating  
th a t con tro ls an d  re ta rd s  in itia l 

b u rn in g  speed o f th e  g ra in

though larger sizes may be rolled to an 
equivalent dimension. T he .30- ’06 re
quires a size range of 0.015 to 0.030 in., 
while the U. S. .50 cal. and the 37 mm. 
cannon employ a powder of 0.025 to 0.030 
in. Close enough control is possible in the 
ball forming operation so that 90-95 per
cent falls in the useful size range, provided 
that some oversize is rolled to thinner web 
thickness. Only 5 to 10 percent need be 
reworked by solution in a fresh batch.

Following the graining and sphere shap
ing operations comes a step in the process 
which has a critical effect on the properties 
of the finished powder, since it controls the 
density of the grains. For some powders a 
dense, slow-burning grain is needed, while 
for others the reverse is true. A t this stage, 
although the great bulk of the water is in 
the continuous phase, there is still an 
appreciable amount dispersed within the 
individual spheres. Should this water be 
left through the hardening step that comes 
from solvent removal, the resultant powder 
would be porous and of low density. If it 
is removed before hardening, however, high 
density spheres result. This water removal 
step is accomplished in a very ingenious 
way. An inorganic salt, such as sodium sul
phate, is dissolved in the water phase, thus 
setting up an osmotic pressure gradient be
tween the dispersed water and the continu
ous phase, and causing movement of the 
former ou t of the spheres and into the 
continuous phase. How much the powder 
is dehydrated at this point is controlled by 
the time allowed, and by the temperature 
and the salt concentration.

After dehydration the solvent must be 
removed to harden the spheres, which is 
accomplished by raising the batch temper
ature to 69 deg. C., the atmospheric boil
ing point of the ethyl acetate, and con
densing the solvent and what water comes 
over. Most of the condensed' solvent is

F ig . 6— P ressure-tim e curve show
ing  fa s t p ressu re  rise  fo r  uncoated  
pow der, com pared  w ith sm ooth , re 
ta rd ed  rise  fo r  coated  b a ll pow der

recovered directly by settling and decant
ing. The water layer containing about 8 
percent of the ethyl acetate must be re
distilled for final recovery. Over-all solvent 
recovery amounts to about 95 percent.

This completes the operations in the 
solution and shaping still which, for a 
7,000-lb. batch, have consumed a total of 
about 16 hr. T he batch is sampled and 
visually inspected for proper ball formation, 
after which it is pumped to storage and 
held pending a laboratory report on the 
suitability of its other characteristics. 
Passed by the laboratory it  is then 
pumped over a succession of water- 
sprayed rotating trommel-type screens, 
each of which separates two frac
tions: through and oversize. By using vari
ous series of screens, as many fractions as 
desired can be separated, most of which 
are usable directly in one grade of powder 
or another. If, however, current produc
tion calls exclusively for the finer sizes, 
then the larger sizes can be reduced in web 
thickness, as previously noted, by rolling.

After sizing, the powder grains in water 
suspension are stored in agitated tanks prior 
to coating with a suitable deterrent mate
rial to give the desired burning character
istics. A word about deterrents is necessary 
at this point. Burning of powder is a sur
face effect, the rate of which (in the 
absence of a deterrent coating such as that 
shown in the highly magnified powder 
grain of Fig. 5) depends on composition 
and on density. The tim e of burning de
pends on the exposed surface of the pow
der. In conventional powders the desired 
surface-volume relation is secured by con
trol of grain size and by the number and 
character of the perforations. Normally a 
solid powder grain would bum  most 
rapidly at the start, when surface was 
greatest, thus resulting in a high initial! rate 
of gas evolution which, however, would
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Fig. 7— Use o f  in fra -red , belt-type dryers fo r d ry ing  th e  ba ll pow der is an 
im p o rtan t innovation  in troduced  by W estern  C artridge  Co.

decrease as the grain size decreased. This 
would have the undesirable effect of giving 
an initial pressure peak in the gun barrel 
as shown by the uncoated powder line in 
the actual pressure-time curve reproduced 
in Fig. -6. This of course limits the accept
able powder charge.

Such a powder, with a decreasing burn
ing rate, is called digressive, whereas a 
powder with an increasing rate, as in the 
ball powder curve of Fig. 6, is called pro
gressive. A progressive powder permits de
velopment of the maximum energy in the 
charge, w ithout exceeding the safe lim it of 
the gun. In conventional powders the de
desired progressive character is secured by 
the perforations which increase their wall 
area as burning proceeds and, in theory at 
least, give an increasing burning rate. An
other method must be used in the un
perforated ball powders.

W H Y  D ETERREN TS?

Employment of deterrent coatings arises 
from the fact that if a powder can be made 
to burn more slowly when its surface is 
greatest initially, and more rapidly as its 
surface decreases, the same effect will be 
secured as with a perforated powder grain. 
For this purpose, then, a slow-burning coat
ing is applied to each grain, consisting 
of a plasticizer, such as diphenyl- or 
dibutylphthajate, with or without other in
gredients.

From the screens the sized powder, still 
in water suspension, is pumped to one of 
several agitated coating stills. Here a 
measured charge of the coating emulsion is 
run in. W ith  steam heat on the jacket the 
charge is slowly agitated until the deter
rent has penetrated to the desired depth. 
After a prescribed operating time varying 
from 4 to 15 hr. for a 12,000-lb. batch 
the charge, still suspended in water, is ready 
for filtration and drying, or for rolling, if

that is needed to reduce the thickness of 
the powder particles.

A single small Oliver top feed filter of 
the type often used for salt filtration and 
drying supplies all the filtration require
ments of the plant, since the powder sus
pension is'decidedly free filtering. A t this 
point about 3 lb. of water per pound of 
powder is removed mechanically by filtra
tion, while the water content is further 
reduced to about 8 percent, dry basis, by 
warm air drawn through the cake while it 
is on the filter. T he moist powder from the 
Oliver, still in a non-hazardous condition, 
is fed into cans and transported on trucks 
to the infra-red dryers.

T hat part of the production that is to be 
pressed to decrease its web thickness is 
pumped in water to the roll building, where 
the suspension is passed between a pair of 
highly polished rolls similar in construction 
to a rubber mill. This also is a non- 
hazardous operation owing to the presence 
of water and to the fact that only a minute 
quantity of powder is in the mill at one 
time. O utput of the rolls is dewatered in a 
small continuous basket centrifugal from 
which the moist powder is again loaded 
into cans and transported to the dryers. 
For this purpose, however, the centrifugal 
and the Oliver filter are interchangeable.

Another decided innovation of this plant 
is the use of traveling-belt tunnel dryers, as 
shown in Fig. 7, which are equipped with 
infra-red lamps for heat supply. A t this 
point it is necessary to remove only water, 
since the solvent was removed in the shap
ing still, whereas in conventional processes 
it is first necessary to displace the remain
ing solvent by water in what is called water 
drying, after which the water itself is re
moved by slow air drying. These two con
ventional operations, using cabinet dryers 
in which air heated by steam coils is circu
lated over and through the powder in trays, 
consumes together about 96 hr.

T he infra-red dryers use a rubber and 
canvas belt 48 in. wide and 80 ft. long. 
The inclosing walls consist of light metal 
panels, insulated and hinged to serve as ex
plosion hatches. T he 140 infra-red lamps, 
each of the 250-watt size, are arranged in 
28 rows of five lamps each, more closely 
spaced at the wet than at the dry end. A 
relatively small amount of air flows counter 
to the powder movement to carry away 
moisture. Damp powder is fed directly to 
the belt from a hopper containing an agi
tator and drying is accomplished a t a rate 
of 140 lb. per dryer per hour, at a tempera
ture of 72 deg. C . The air supply is heated 
to about 50 deg. C . by steam coils, all of 
the remaining heat coming from the lamps 
which are placed about 18 in. over the 
powder bed. T he control of powder tem 
perature is secured by sensitive therm o
couples riding on the surface of the moving 
bed, from which three banks of lamps are 
automatically controlled. In addition, six 
other thermocouples per dryer actuate re
corders, bu t do not control.

Operation of the dryers has been highly 
successful since their introduction in 1942. 
Power consumption has averaged 0.196 
kw.-hr. per pound of dry powder and dry
ing time approximates 60 min. T he only 
fire that has occurred was one that was set 
deliberately to see what would happen. 
T hat fire was brought under control so 
quickly that production could be resumed 
in less than two hours, with no damage to 
lamps, belt or housing.

C O N V EN TIO N A L FIN ISH

From the dryers the powder is conveyed 
in cans loaded aboard trucks to  the re
maining operations which are all conven
tional in character. These include weigh
ing into hopper trucks, glazing with 
graphite, screening and blending. Glazing, 
the purpose of which is to prevent the 
formation of electrostatic charges, is ac
complished in large coating pans called 
"sweetie barrels.” Final sizing is carried 
out on shaker screens, and blending (by 
which several batches can be mixed 
thoroughly to insure uniformity) in tower- 
type blenders where the powder, first ele
vated to the top, descends by gravity 
through a succession of hoppers and over 
a succession of knife edges where the flow 
is repeatedly cut and recombined.

After blending the powder is run into 
airtight cans and stored in a number of 
small, widely separated magazines from 
which it can be withdrawn as needed for 
loading into ammunition.

T he writer wishes to take this oppor
tunity of expressing his appreciation to the 
management of W estern Cartridge Co. for 
permission to prepare this article, and par
ticularly to Fred Olsen and his immediate 
associates for their willing cooperation in 
the preparation of the manuscript and the 
accompanying Pictured Flowsheet.
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Equipment Costs and Other 
Items in Engineering Economics

JOHN HAPPEL, ROBERT S. ARIES and WILLIAM J. BORNS
Socony Vacuum Oil Co., Polytechnic Institute of Brooklyn, and 

Socony Vacuum Oil Co., respectively

Methods for estimating cost of 
certain types of process equip
ment were presented in October. 
The second half of the authors’ 
article concludes a discussion of 
investment costs and considers 
operating costs and expenses, 
taxes, profits and economic 
evaluation methods. —  Editors

C
o s t  of some typical process control 

instruments is shown in the table 
which follows. Control, relief, and safety 

valves are considered as piping.

Cost o f  In s tru m en ts

Tem perature
Industrial therm om eter......................... $20-30
Thermocouple, light d u ty  (well and

leads inc .)...............................................  20-50
Thermocouple, heavy d u ty ..................  80-120
Indicator.....................................................  50-100
Recorder.....................................................  100-150
Controller (valve no t inc .).................... 100-150
R ecorder-Controller (valve no t inc*). 250-350 
M ultipoint recorder................................  600-800

Pressure
Gage, ligh t d u ty ......................................  5-15
Gage, heavy d u ty .................................... 10-50
R ecorder.....................................................  100-150
Controller (valve no t inc .)....................  100-150
Recorder-controller (valve no t inc .). ;  150-350

Level
Gage glass................................................... 30-80
Indicator (float no t in c .).......................  50-100
Controller (float and valve n o t inc.). .  100-150

Flow
Displacement m e te r................................ 80-200
R otam eter..................................................  50-200
Orifice..........................................................  40-80
V enturi ...............................................  100-200
Orifice or venturi m eter and body,

recording................................................. 300-500
Orifice or ven tu ri m eter and body, 

recording and controlling (valve
no t inc .) ...............................................  400-600

M ercury for an  in s tru m en t..................  30-100

Instrum ent piping and electrical work 
is included with the other piping and 
electrical estimates. A limited number of 
spare instruments should be provided for 
maintenance. About 20-30 percent must 
be added to the actual cost of the instru
ments to take care of the panel boards, 
air supply and other auxiliaries. T he cost 
for installation requires another 3 to 5 
percent.

ELECTRICA L
Electrical installations required for a 

chemical processing plant are designed 
according to some code often established 
by particular industry. The code outlined 
in the "Handbook” of the National Elec
trical Manufacturers Association is useful.

Four kinds of electrical equipment costs 
are encountered in estimating a complete 
chemical plant:

1. Transformers, switchgear, safety and 
control devices for motor power and heat.

2. Lighting.
3. Electrical control systems.
4. Electrochemical power.
Some useful data on electrical equipment 

appears in the accompanying table. In 
strument wiring should be included.

Cost o f E lectrical E q u ip m en t
M otor Splash Explosion

Horsepower Proof Proof
220-volt

1-5, . *100-170 *150-250
5-20 .. 200-250 250-350

20-30. . 300-350 400-500
30-50 500-650 600-700
60-100. 1,000-1 ,300 1,200-1 ,500

410-volt
1 -5 .,  , 100-170 150-230
5-20. . 170-230 250-300

20-30 .. 250-300 300-400
30-50 300-400 450-600
60-100. 600-800 600-800

Transform en, 2,300/220 v___  S20-40 per kva.
Inside lighting, standard  in

dustrial (fixtures, switch,
line)  ...............................  $30—40 each

Inside lighting, explosion proof $80-100 each 
O utdoor lighting, s tandard  in

dustrial flood...........................  $300-500 each

Insta lla tion  of electric motor includes line, 
s ta rte r, safety (m ateria l only).

Electrical equipment costs encountered 
in the construction of petroleum and 
chemical plants over a number of years 
average 7-15 percent of the cost of the 
major process equipment. Field labor 
amounts to an extra cost of 150-200 per
cent based on the electrical materials.

GENERATORS 
FURNACES AND STEAM

Tubular furnaces vary widely in type, 
duty and standard of construction. The 
unit material cost in dollars per 1,000 
B.t.u. liberated, for an average specification 
furnace with carbon-steel tubes is shown 
below.

Carbon steel tubes constitute 20-30 per

cent of the total material cost of the above 
furnaces. Chrome steel tubes for corro
sion resistance cost 3 to 5 times as much 
as carbon steel tubes; the various chrome- 
nickel creep-resistant tubes cost 12 to  20 
times as much as carbon steel tubes. The 
erection of a furnace costs an additional 
f5  to 30 percent for contractors’ labor.

Steam generators of moderate size )10,- 
000-25,000 lb. per h r.) at present cost 
$1.25 to $1.50 per hourly pound of steam, 
with an extra allowance of 30 percent for 
erection labor. This cost is for the boiler 
only and does not include building and 
auxiliaries. Steel stacks required for fur
naces can be estimated as simple open 
cylindrical steel vessels. T he erection labor 
for a metal stack amounts to about 10-15 
percent of the fabricated cost.

Cost o f F urnaces

^—Furnace—. B .t.u. M aterial Coet,
M ax. Outlet L iberated Dollars per 1,000 
pei. Deg. F. per H r. B .t.u . per Hr. 

200 700 20,000,000 1 .50-2 .00
200 700 50,000,000 1 .25 -1 .50
750 1.000 50,000,000 1 .60 -2 .25

TANKS AND GAS HOLDERS

For small volumes, shop fabricated ves
sels are more economical than partly fabri
cated tanks set up at the site. Field labor 
for erection of tanks amounts to 20-35 
percent of the materials costs.

T a n k  Costs

Size
Conical roof tanks

10.000 gal.. .
20.00 0 ........
50.00 0 .........

100,000........
200,000.........
500.00 0 ...........

1 , 000,000 ..............

Spheres (100 psi.)
20.000 ...................................... 50-60
50.000 ......................................  30-35

100.000 ......................................  20-25

Spheres (25 psi.)
20.000 ......................................  30-40
50.000 ...................................... 20-25

100.00  0   1 2 -16

Spheroids (15 psi:)
100.000 ..............................  09 -12
200.000 ......................................  07-09
500.000 ......................................  06-08

C O N C R E T E  
Concrete, either reinforced or plain, is 

almost universally used for foundations and 
footings. Simple foundations for small 
pieces of processing equipment and foot
ings for small columns do not require 
much attention in a preliminary cost esti
mate. However, if unusual soil conditions 
and wind and seismic forces* on tall towers 
or structures are encountered, or large, 
reinforced-concrete structures and supports 
are required, it is necessary to make a pre-

•Brum m erstedt. E. F .. N at. P e t. News, vol. 35, 
pp. R459 & R539 (1913).

C. per Ga!.

7 .5 -1 0 .
6 .0 -7 .5
1 .5 -6 .0
3 .5 -4 .5
2 .5 -3 .5
2 .0 -2 .5
1 .5 -2 .0
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liminary design in order to estimate the 
quantity of materials.

T he cost for cement, ungraded aggre
gate, and form lumber for plain concrete 
ranges from $6 to $10 per cu. yd. Rein
forced concrete with ungraded aggregate 
costs $15-$20 per cu. yd., including steel 
and form material. Controlled concrete, 
reinforced, made with graded aggregate, 
and used for beams and columns, costs 
$20-530 per cu. yd. The higher prices in 
the range quoted apply to the smaller size 
and greater complexity of the blocks or 
members.

If nothing bu t simple foundations and 
footings are included in the estimate, the 
materials cost for these items can be evalu
ated at 4 to 8 percent of the cost of the 
major process equipment— towers, process 
vessels and tanks, furnaces, steam genera
tors, heat exchangers, pumps and com
pressors. Foundations for large storage 
tanks and gas-holders should be priced 
separately.

T he field labor cost for foundations and 
other concrete work, including excavation, 
form work and filling is about 75 to 150 
percent. T he higher range is to be applied 
to small and complex pieces, particularly 
reinforced.

STRU CTU RAL STEEL

If the weights of the various items of 
process equipment (based on vessels, ex
changers, pipe, etc. filled with water) are 
known the steel supporting structure can 
be designed. T he “wet” weight is usually 
from 1.3 to 1.6 times the “dry” weight.

In addition to the supporting structure, 
items such as stairs, platforms, rails, guards, 
and other access, inspection and mainte
nance structures must be included. Plant 
practices in this matter differ quite widely 
and past experience must be drawn upon 
in designing for sufficient platforms, stairs, 
ladders, etc. Steel stairways with railings 
weigh 150 to 250 lb. per ft. of height. 
Steel ladders with guards weigh 30 to 50 lb. 
per ft. and steel platforms, supported and 
with guard rails, weigh 40 to 70 lb. per 
ft. of length.

Fabricated structural steel ('small parts) 
cost $150 to $250 per ton. T he field la
bor cost is 30 to 50 percent additional. For 
the usual chemical process plant, the total 
structural steel material cost amounts to 
2 to 10 percent of the major equipment 
cost.

IN SULA TION , FIR E PR O O FIN G , 
PA IN TIN G

C ost of insulation for process equipment 
and piping is difficult to obtain with any 
degree of precision because of the great 
variety of types, thicknesses, weights, and 
methods of application. For very high or 
very low temperature service, expensive in
sulation is economically practical and

Cost o f  In su la tin g  M aterials

Vessels Price per B. F t.
Low tem perature

C ork................................................ *0 .25-0 .40
M ineral wool, loose.................... 0 .0 2 -0 .05

High tem p, to  600 deg. F .  0 .6 0 -1 .6 0
High tem p, over 600 deg. F   1 .0 0 -2 .0 0  .

Pipe*
Low tem perature

C ork..............................................
Mineral.....................................

High Tem p, to  600 deg. F .........
High Temp, over 600 deg. F . . .

•The board ie e t measurement for pipe covering 
is based on the outside diam eter of the pipe. The 
higher prices are for the  sm aller sizes of pipe.

should be estimated with a great deal of 
care.

As a general rule, the cost of materials 
for insulation, fireproofing, and painting 
will amount to 5-15 percent of the cost of 
the major process items provided no ex
treme service conditions are encountered. 
T he construction labor for insulating, fire
proofing and painting taken as a whole 
costs an additional 120 to 150 percent 
based on materials.

B UILD IN GS

Large industrial buildings must be some
what carefully designed before any esti
mate can be made. However, battery 
limits estimates of chemical and petroleum 
plants usually include only simple build
ings such as pump and control houses.

Some of the process equipment is often 
enclosed in an inexpensive type of build
ing. This is practical when the equipment 
is small and needs protection from severe 
weather conditions. T he costs of typical
pump and control buildings based on
cubage are shown below.

Cost o f  B uild ings

M aterial Cost, 
Type C. per Cu. F t.

M asonite or sheet s teel.........  10-15
Cinder block.............................  15-25
B rick ........................................... 40-50

Depending on local conditions, the 
erection labor cost will amount to 150 to 
250 percent of the materials cost.

M ISCELLANEOUS PROCESSIN G  
APPARATUS

This classification includes size reduc
tion and separation equipment, materials 
handling apparatus, paqkaging and other 
special units. No generalizations can be 
made in regard to the costs of such equip
ment, so that quotations must be obtained 
on the specific units required.

O T H E R  C O N ST R U C TIO N  EXPENSES

T he preceding discussion will add up to 
the direct material and the total direct 
labor costs. In addition to these, other ex
penses are incurred indirectly before, dur
ing and after the actual construction

period. These indirect costs are difficult 
to estimate unless one has knowledge in 
considerable detail of the site and work
ing conditions. I t is impossible to forecast 
and allow for all the incidentals which may 
occur. In order to take care of these in
direct expenses, it is common practice for 
construction firms to make charges under 
three general classifications. These are 
indirect construction expense, contingencies 
and fee.

Indirect Construction Expense— These 
costs include such items as clearing the 
site, drainage, temporary roads and sidings, 
surveying, temporary construction, rental 
of equipment, field and home office over
head, engineering design and drafting, in
surance, taxes, cleaning, testing and many 
others which are not directly applicable to 
particular items. Considerable judgment 
and familiarity with construction methods 
is necessary to estimate this item accurately. 
I t  is most logical to base an over-all per
centage factor for indirect construction ex
penses upon the direct labor cost. This 
factor appears to lie between 40 and 60 
percent of the direct labor cost.

Contingencies— A charge is made to 
allow for errors in the direct materials and 
labor cost estimates and for unpredictable 
expenses. About 10 or 15 percent of the 
estimated direct costs is a reasonable figure 
although it is usually prudent to allow 
more for plants which incorporate new 
and difficult engineering problems.

Contractor’s Fee— The fee will depend 
upon the size and location of the project, 
the competition among the interested 
firms, and the volume of construction busi
ness. For normal conditions, 7-15 percent 
of the total direct labor and materials 
costs is the usual practice, bu t fees for 
small jobs may be as high as 20 or 30 per
cent.

ITEM S O F  PLA N T IN V E ST M E N T  
O T H E R  TH A N  E Q U IPM E N T

Acquiring Site—Although the equip
m ent contractor is not concerned with this 
item, considerable expense is often in
volved in buying a plot of ground. If this 
is not considered as an investment in itself, 
the cost of the site plus all the legal details 
in acquiring it must be included in the 
investment. The resale value a t the end of 
its usefulness must also be estimated for a 
complete economic study of capital re
covery.

Royalty Costs— Include here the paid-up 
royalty on any patent-protected process in
cluded in the plant.

Catalyst and Chemical Costs— The cost 
of purchasing and installing the first 
charge of process catalyst or preparation, 
treatm ent and finishing chemicals is usually 
included in the total plant investment.

Running Inventory—T he value of the 
materials normally held in storage should 
■be included as part of the investment

*0.50-2 .00
0 .1 0 -0 .50
0 .7 5 -2 .5 0
1 .60-3 .50
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upon which a return is expected. The 
“salvage” value of the inventory is, of 
course, near 100 percent.

In many cases these miscellaneous items 
are not significant and are omitted from 
the economic analysis. They should be 
checked in all cases to make sure that no 
factors in this last category will affect the 
final project evaluation. The grand total 
of all the groups is the correct value of the 
investment upon which daily costs, annual 
costs, rates of return, or payout times 
should be based. Great care must be taken 
to make sure that complete facilities are 
made available. A survey should be made 
to indicate the availability of shops, ware
houses, shipping terminals, loading sta
tions, storage and utilities such as steam, 
electricity, cooling water and fuel. If the 
p lant is a “ground up” proposition, admin
istration buildings, roads, fences, labora
tories, and so forth will also be necessary. 
Many engineers also consider the “floating” 
capital, that is, money in addition to the 
equipm ent costs which is spent during the 
time it takes to  get up to a reasonably ef
ficient level of production.

O PE R A T IN G  COSTS AND EXPENSES

Economic factors which are based upon 
operations are the following:

1. Raw materials costs
2. Income from products
3. Operating expenses
4. Sales expenses
5. Overheads

Operations accounts should be based on 
calendar time.

Raw Materials Costs— Included in this 
group are all the materials charged to the 
plant and converted a t least in part to one 
of the final products. I t is preferable not 
to include preparation, treating and finish
ing chemicals or catalysts. The cost as
signed to a particular raw material m ust be 
equal to its value for the alternative use 
in the required quantity. This value is de
termined from market price if purchased, 
otherwise from manufacturing cost or by
product value. T he total cost of raw mate
rials can be conveniently summed up for a 
calendar day of operation or for a year.

Income From Products— T he products 
of the plant include the main products 
for which the plant was designed and by
products which are produced incidentally 
a t any stage of the process. The grade, 
quality, specification, or purity of any prod
uct must be considered in pricing the 
salable materials. M inute quantities of 
deleterious contaminants may sometimes 
have considerable effect on the value of the 
products. T he value of a byproduct may 
be established by a consideration of its 
utilization in other processes or materials 
or by its open market price.

Value of any product may be set equal 
to  the established market price if the 
quantity to be sold is not sufficient to affect

the price equilibrium. Trade publications 
can be consulted for market price informa
tion bu t it should be understood that most 
of this information is published price data, 
actual contract prices may be considerably 
different.*

Intermediate products, that is, materials 
which are used in some other process or 
final product, can no t be given a complete 
economic evaluation by themselves. A 
complete process starting from raw mate
rials and ending up with finished products, 
all taken a t established market prices, must 
be considered in order to make a sound 
economics study of a project concerned 
with the production of an intermediate 
material. If a complete evaluation is not 
required, however, it  is possible to calcu
late the manufacturing cost of an inter
mediate product by the simple method 
outlined below under "Economic Evalua
tion.”

Operating Expenses— It is difficult to 
lay down rules for the ready determination 
of the number of men required to  operate 
a given plant. Information from similar 
plants, labor agreements, job evaluations 
and pilot plant data must be made the 
basis for the labor estimate. T he number 
of operators required varies with the com
plexity more than with the size of the 
operation. In general, operating labor can 
be divided into three classes:

Cost of Labor
Dollsre per

Grade 24-Hr. Day
Unskilled................................................... 2 0  to 30
Skilled.......................................................  30 to  40
Leaden and foremen............................  40 to 60

Data on current local labor rates may be 
obtained from the Bureau of Labor Statis
tics, W ashington 25, D . C.

W orks expense should include all items 
of general plant expense which are charge
able directly to the project. Accountants 
usually assign works expense as a through
put, or operating and maintenance labor 
basis. Items like taxes, insurance, and de
preciation on existing property, and ad
ministrative office expense are general 
overhead expenses bu t not works expense.

W orks expense for chemicals and pe
troleum plants is considerably higher than 
for most industries. For domestic chem
ical and petroleum plants, works expense 
ranges from 80 to 200 percent of the 
operating labor. T he lower figure is ap
plicable to units in which the number of 
workmen is large and the am ount of 
supervision and control is small. W herever 

, possible, some of the details of works ex
pense should be evaluated. Some of the 
more im portant items are: W orks office 
clerical and accounting expense; laboratory 
control expense; engineering expense; holi
day, vacation, shift-breaking, sick-leave, and 
overtime pay; superintendents expense; 
plant protection and safety; storehouse and

• Chemical Engineering, Chem. & Eng. News, 
and Oil, Pain t and Drug Reporter.

shipping expense; and any other plant ex
pense which is significant.

T he details of maintenance expense are 
difficult to predict because a  large part of 
the maintenance required to  keep a unit 
up is due to  mistakes and accidents. Ves
sel, tubing and piping retirement and 
replacement are about the only items of 
maintenance cost which can be approxi
mated and extra allowance should be made 
in cases where these items are severe.

For general chemical and petroleum 
processing plants, the annual maintenance 
expense (labor and materials) range from 
2 or 3 percent of the equipm ent cost for 
mild service and simple equipment to 7 or 
10 percent for severe conditions. A good 
average is 4 percent of the equipm ent cost 
annually with extra allowances as noted 
above. T he annual maintenance cost is 
converted to the same calendar time basis 
as is used for the other expenses.

Under the heading of utilities are ex
penses incurred by the use of fuel, steam, 
electricity, water, air and other facilities 
supplied to the unit from outside sources. 
T he equipment necessary to furnish utili
ties to the battery limits of a unit which 
is a part of a much larger plant is usually 
amortized over a greater period than is the 
processing equipment. Hence the account
ing system of the large plant will fix prices 
on the various utilities supplied to  the 
units. This is not the case when complete 
plants are built to include separate steam 
and electrical generating facilities. The 
utilities equipment must then be included 
as part of the investment and must be 
amortized to salvage value a t the same rate 
as the process equipment..

Some utility price ranges are given in 
the accompanying table. T he lower range 
of utilities costs is applicable in regions 
where fuel (natural gas, coal) is cheap, or 
where hydroelectric power is available.

U tility  P rice  R anges
Fuel (furnaces or engines), per 1,000,

000 B.t.u............................................  *0.08-0 40
Steam (process, turbines, engines, 

blowdown, heaters, pumps, etc.), 
per 1,0 0 0  lb.

400 pel ................................. 0.20-0.93
1 0 0  psi............................................  0 .18-0.60
Exhaust...................   0.09-0.10

Water, per 1 ,0 0 0 ,0 0 0  gaL
Process, filtered, softened................  115-40
Process, distilled...............................  20-60
Cooling, treated, cooling tow er.. . .  1 0 -2 0
Cooling, raw filtered........................  3-10

Electnoity, per 1,000 kwh................... 4 -1 3
Air, compressed, per 1,000.000 cu. ft.

Process...............................................  10-30
Filtered, dried for instrum ents. . . .  30-70

By processing chemicals is m eant those 
materials which are used for preparation, 
treating, and finishing the raw materials 
and products. T he cost of these chemicals 
and the cost (labor and material) for re
placing catalysts must be estimated on the 
calendar time basis.

Paid-up royalties and licenses are part of 
the investment. Running royalties, based 
on throughput or production, are best con
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sidered as operating expenses converted to 
the calendar time basis.

Sales Expense— Sales expense should in
clude all the costs involved in marketing 
the products. Besides salesmen’s salaries 
and commissions, sales office overhead, 
advertising, market research and services 
must be included. Sales expense varies 
considerably with different lines of prod
ucts; figures from 5 to 30 percent of the 
manufacturing cost have been observed. 
Therefore it is necessary to obtain more 
accurate figures directly from sales depart
m ent data.

W hile sales expense is an im portant 
component of the final price structure, it 
need not be considered when manufactur
ing costs only are being investigated.

In the interdepartmental accounting 
procedures used in some chemical and pe
troleum plants, the sales department estab
lishes a “works billing price” is established 
for use in transactions between the manu
facturing department and the sales depart
ment. This is comparable to a wholesale 
price for a market in which the com
pany’s own sales department is the sole 
customer. W orks billing prices can be 
used in economics studies in place of mar
ket prices less sales expenses.

Overheads— T he overhead expense group 
includes the following: Depreciation or 
amortization, taxes and insurance and gen
eral office executive and administrative ex
pense.

Amortization rates for economy studies 
should be based on the expected service 
life and the salvage value for the various 
types of equipment. Depreciation rates 
are used for tax' accounting purposes. The 
U. S. Bureau of Internal Revenue has 
established allowable depreciation rates for 
tax purposes based on probable useful life.* 
An abstract of some of these data appears 
in the table.

Years o f  P robab le  U seful L ife
Petroleum

and
Natura

Gas Organics Bases Acids
Vessels......................... 15-20 10-25 20 10
Towers......................... 8-15 8-14 15 2-9
Heat exchangers.......... 15 3 15 2 *-12
Direct fired equipment 15 15 . 8-10
Pumps and compressors 15 7-18 15-18 3-8
Tanks and gas holders 16-20 12* 20 12-20
Piping.......................... 15 3-10 15 2-7

From the probable useful life and from 
due consideration of obsolescence and eco
nomic life, the salvage values for the vari
ous types of equipment are established. 
T he difference between the initial cost and 
the salvage value divided by the number of 
years of economic life will give the amount 
of the amortization expense (straight line 
function is assumed as is usually done on 
engineering projects).

Taxes depend on the local tax rates and 
upon the local ratio between assessed valua
tion and economic evaluation. Insurance

•  Chem. a  Met. Eng., vol. 45, p. 80 (1938).

depends on the rates which apply to the 
particular risks involved. Many large com
panies carry their own insurance. Since in
surance and taxes usually do no t constitute 
a very large component of the total over
head expense they can be estimated at 1 
to 3 percent annually of the legally de
preciated total investment.

I t is not possible to describe an accurate 
basis for estimating control, executive and 
administrative costs for a new project but 
on the over-all basis, these costs usually 
amount to 1 to 3 of the total investment 
annually.

T he total annual overhead expense ap
pears to range between 10 and 30 percent 
of the investment.

IN C O M E  TAX AND PR O FITS

T he net income upon which federal and 
state income tax is based is computed as 
follows: net income =  income from prod
ucts — (operating expenses +  sales ex
penses +  tax allowable overhead). All 
the data used in the above equation must 
be converted to a consistent calendar time 
basis.

The federal corporation income tax rate 
at the present time is 38 percent (for net 
corporate incomes over $50,000). State 
corporate income taxes usually amount to 
5 to 10 percent of the net income. N et 
profit is then equal to the net income less 
the total income taxes.

E C O N O M IC  EVA LUATION

Several methods are available for sum
marizing economic evaluations and estab
lishing criteria for making choices between 
alternatives. The selection of the method 
depends upon the data available, the in
formation required, and the accuracy de
sired.

At this point it is im portant to make a 
distinction between projects involving 
equipment already installed and projects 
concerned with an entirely new investment. 
I t is obvious that for equipment already 
installed, the overhead expenses such as 
depreciation, taxes, and insurance will 
occur whether the plant is operated or not. 
It is necessary therefore, to omit from con
sideration in an economics evaluation any 
of the overheads which will not be sig
nificantly affected by the proposed oper
ation.

Four of the more commonly used types 
of economics evaluations are outlined be
low:

Manufacturing Cost— Sometimes called 
byproduct cost, the manufacturing cost 
calculated from the data outlined here is 
equal to [raw materials costs +  operating 
expenses +  overhead (if applicable)—by
products incom ej/production. All items 
in this equation must be based on the 
same calendar-time period. Manufacturing 
costs are useful in comparing alternatives

and in establishing reasonable works billing 
and selling prices.

Payout Time— In order to  avoid some of 
of the complexities which are encountered 
in estimating certain groups of factors such 
as amortization (depreciation), taxes, and 
insurance, a “payout time” is calculated. 
Payout time is the time required for 
the net income before income tax and 
am ortization). Although any consistent cal- 
m ent. T hat is, payout time equals invest
m ent/(products income— raw materials 
costs— operating costs not including
amortization. Although any consistent cal
endar time basis can be used, it is usually 
more convenient to report payout times in 
years. For projects in which risk is evi
dent, payout times m ust be less than about 
2 years in order to attract investment. In 
well-established lines where competition is 
not unfavorable and where the demand ap
pears to be stable, payout times of 5 to 10 
years might be considered.

Minimum Cost on Calendar Time Basis 
— This method is particularly useful when 
comparing alternates which differ only 
slightly. The details of many groups of ex
penses and equipment costs need not be 
considered insofar as they are the same in 
all the cases. All the groups of expenses 
(including amortization) which are affected 
by the differences in the alternates should 
be tabulated. From these factors, the most 
economically feasible alternate can be 
chosen by comparison of the annual or 
calendar day costs based on equivalent pro
duction.

Capital Recovery W ith  a Return— T he 
evaluation of a chemical process on the 
basis of capital recovery with a return is 
the most logical approach to the actual 
economic history of an investment. In this 
method, the anticipated life of the project 
is estimated from consideration of the 
supply of raw materials, the demand for 
the product, the aspect of the competition, 
the stability of the market, and the risk of 
obsolescence resulting from improved 
methods. A complete economic balance is 
then drawn around the project for its entire 
anticipated life. All incomes and expenses 
are included: income tax, overheads, and 
salvage are considered. Total return equals 
products income plus salvage minus raw 
materials cost, operating expenses, sales ex
pense, overheads and income tax.

The rate of return is calculated from the 
total return, the amount of the original 
investment, and the years of life. W hile a 
10 percent rate of return is often con
sidered satisfactory in long-lived, well-estab
lished chemical industries, a 20 to 30 per
cent rate of return is desirable for the new 
projects of more uncertain future. If the 
life of the project is long and its rate of re
turn high, it is more accurate to make 
capital recovery and return estimates using 
compound interest formulas (Grant, 
“Principles of Engineering Economy,” 
Ronald Press Co., New York).
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P . C. K E ITH  President, Hydrocarbon Research, Inc., New York, N . Y.

SYNTHETIC FUELS
Promise to Bolster Petroleum Reserves

Because so m uch has been written concerning our “dwindling” o il 
reserves, most Americans are acutely conscious o f what they believe 
to be an im pending oil shortage. There seem s to be a general feeling  
that we m ust im port additional supplies o f petroleum  to m aintain  
and expand our present internal com bustion engine econom y. W hile 
there may he reasons favoring the im portation o f petroleum , such  
im portation will probably not be necessary for our national security 
in  the foreseeable future. According to Mr. K eith the answer lies 
in  a consideration o f the status o f synthetic fu els .— E ditors

R e l a t iv e l y  few people, even within the 
oil industry, fully appreciate how 

much progress has been made in recent 
years in the synthesis of oil. This is not 
surprising when it is considered that the 
first outward sign of progress, in this 
country at least, was the announcement 
several months ago by Carthage Hydrocol, 
Inc. of plans for building a large com
mercial plant to make synthetic fuels from 
natural gas. More recently, the Standard 
Oil Co. of Ind. announced their plans 
for building a similar plant. Still more 
recently, other oil interests have indicated 
that they are considering the installation 
of synthesis plants. Obviously, then, there 
is ever increasing confidence that the syn
thesis of motor fuels from natural gas is 
feasible, not only from a technical but 
from an economic standpoint.

Actually, the people who have kept 
abreast of the rapidly moving develop
ments in this field are becoming more and 
more convinced that the large scale pro
duction of synthetic motor fuels, not only 
from natural gas bu t from coal as well, 
will soon be underway in this country. 
Already there is considerable discussion 
among the experts of the “equivalence” 
of the three basic fuels, coal, oil and 
natural gas. This is a new concept. W hat 
it says in effect is that one can forget 
about coal, oil and natural gas, as such, 
and simply talk energy. But before getting 
into this matter of fuel equivalence, which 
involves a consideration of the economics 
of the processes for transforming coal

A d a p te d  fro m  a  t a lk  g iven  b e fo re  th e  
P r in c e to n  B ic e n te n n ia l C onfe rence  on  E n g i
n e e r in g  a n d  H u m a n  A ffairs.

into oil, coal into gas and gas into oil 
and of the relative cost of transporting 
energy in these different forms, it  would 
be well to review very briefly the present 
state of the art of the transformation 
processes.

SY N TH ETIC  FU E L  D EV E LO PM E N T

The production of synthetic fuels can 
be said to have been going on for about 
twenty years. Much of the original work 
was of German origin. The high pressure 
hydrogenation process announced by Ber- 
gius in 1910 formed the basis for the 
first commercial synthesis plant, built by 
the I. G. Farbenindustrie at Leuna in 1927. 
In the late 1920’s Franz Fischer an
nounced the low pressure Fischer-Tropsch 
process, and in 1934 Ruhr-Chemie in
stalled the first commercial plant a t Ober
hausen. Beginning in 1939 the mechanized 
German army, fueled primarily by the
100,000 barrels per day of synthetic fuels 
produced from coal by these two processes, 
fought and nearly won a war. I t is cer
tainly true that the cost of these synthetic 
products was much higher than the cost 
of products refined from petroleum. On 
the other hand, it is equally true that 
in the light of present day American en
gineering knowledge the German installa
tions were clumsy and unnecessarily ex
pensive.

American engineers first became seriously * 
interested in oil synthesis a few years before 
the outbreak of the war. Efforts were at 
first concentrated on the synthesis of fuels 
from natural gas. I t was estimated that

if a satisfactory process could be developed 
for transforming natural gas into gasoline, 
it would have the effect of doubling our 
oil reserves. The result was the so-called 
Hydrocol process, developed by Hydro
carbon Research, Inc. and others*, which 
is the process to be used in the plants 
being built by Carthage Hydrocol, Inc. and 
the Standard Oil Company of Indiana. 
Both these companies expect that the 
cost of the motor fuel produced will be 
at least competitive with the cost of motor 
fuel as refined from crude oil.

Prediction has been made that the cost 
of gasoline from one of these plants 
will be 54c. per gal. Capital charges rep
resent about 50 percent and raw material 
costs about 20 percent of this figure. W hen 
these plants have a successful performance 
record behind them, thus allowing a re
duction in the capital charges of future 
plants, the raw material costs could con
ceivably double or treble w ithout weaken
ing the competitive position of the syn
thetic products.

T he engineering responsible for this ad
vance in the synthesis of oil was learned 
in America during the war, Two new 
techniques were outstanding: (1) the use 
of the "fluid bed,” and (2) the production 
of cheap chemical oxygen. Both of these 
techniques can be applied to the synthesis 
of oil from coal.

O IL  FR O M  COAL

Before the O ’Mahoney Committee in 
1943, testimony was presented which 
showed that oil could be made from coal, 
using the high pressure hydrogenation 
process, at a cost of from 16 to 18 c. per 
gal., a cost which is so high as to be of 
no immediate interest. Recently a major 
oil company, familiar with hydrogenation, 
expressed a belief that with a "mine- 
m outh” coal cost of $2.50 per ton, motor 
fuel could be produced for between 7 and 
10c. per gal., all costs in. Estimates by 
Hydrocarbon Research Inc., indicate a

• T h e  o rig in a l re s e a rc h  a n d  d e v e lo p m en t 
w a s  financed  by  th e  L aG lo ria  C orp ., th e  J .  S. 
A b erc ro m b ie  Co. a n d  th e  Socony V acu u m  Oil 
Co., Inc . L a te r , im p o r ta n t  d e v e lo p m en t a n d  
en g in e e r in g  c o n tr ib u tio n s  w ere  m a d e  by  th e  
S ta n d a rd  Oil Co. o f N. J .  a n d  by  th e  T e x as  Co.
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w a te r

possible cost of 6.5c. per gal., all costs 
in, with coal at the “mine m outh” worth 
$2.00 per ton. This latter figure is com
petitive with the cost of motor fuel pro
duced from present day crude oil.

W hen  this coal-to-oil development has 
been brought to a successful conclusion 
an important milestone in the transforma
tion of energy will have been passed. The 
gas-to-oil conversion process has already 
materially increased our potential oil sup
plies, bu t the coal-to-oil process will cause 
us to reckon our future supplies by the 
hundreds of years rather than by decades. 
At that time the cry of “our dwindling 
oil reserves” will be heard no more. Many 
informed persons believe that time to be 
not far off. W ith  the economic equival
ence of gas-to-oil well on its way to being 
established, the indications are that the 
economic equivalence of coal to oil will 
follow shortly after.

G ERM A N  ADVANCES

Concurrently with advances made in the 
synthesis of oil from coal and gas, ex
tremely im portant advances have been 
made in the conversion of coal into gas. 
T he Lurgi Co. of Germany in 1936 placed 
into operation their first high pressure, 
coal-gasification plant a t Zittau to produce 
directly from coal— i.e., without using any 
oil gas for enrichment— a gas suitable for 
town use. The process is relatively simple. 
By means of a lock-hopper system, brown 
coal is fed semi-continuously into the top 
of an open chambered vessel, suitably in
sulated and maintained at a pressure of 
about 300 lb. per sq. in. Into the bottom 
of the vessel is fed a mixture of steam 
and oxygen. By incomplete combustion 
the coal is gasified, some oil being re
covered as a byproduct, and the ash being 
withdrawn semi-continuously from the 
bottom . Technically, the process has been 
a great success. T he Zittau gas has a 
calorific value of about 470 B.t.u. per 
cu. ft. when free of carbon dioxide.

Inspection of the most recent Lurgi 
installation at Most, Czechoslovakia, re

vealed a process for gasifying brown coal 
sized from 4-10 mm., to  produce a fin
ished town gas having a calorific value of 
570 B.t.u. per cu. ft. Had the oil dis
tilled from the coal been returned to the 
generator for cracking, the calorific value 
of the gas made would have been in ex
cess of 600 B.t.u. per cu. ft. Efficiency of 
the gasification step was in excess of 80 
percent (heating value of products divied 
by heating value of coal). This installation 
was supplying gas at 300 lb. per sq. in. 
pressure to a 120 mile gas distribution 
system. A pipe line from Prague to  M ost 
is under construction which will add 
another 70 miles to the distribution sys
tem. Presently, the Lurgi generation plant 
is being doubled. W ith  the removal of 
some obvious bottle necks, this installation 
could produce 15,000,000 cu. ft. of town 
gas per day directly from low grade coal 
and with a thermal efficiency of 80 percent 
plus.

As American engineering has improved 
and lowered the cost of the synthetic oil 
processes, so can it materially improve and 
lower the cost of the coal gasification 
process. W hereas the present Lurgi process 
utilizes a highly reactive, non-caking brown 
coal, there is no fundamental or basic 
reason why a highly-caking, relatively in
active bituminous coal cannot be gasified 
to yield a gas of 900-950 B.t.u. per cu. 
ft. and with a thermal efficiency of 80 per
cent plus. Development work to achieve 
this is already under way. T he first indi
cations are that it will be successful. The 
economic equivalence of brown coal to 
town gas (gas with about 535 B.t.u. per 
cu. ft.) having been demonstrated, the 
economic equivalence of bituminous coal 
to town gas and “pipe line” gas should 
be shown within the next few years. In 
cidentally, our coal reserves are in excess 
of 3 trillion tons, or enough for 2,000 years 

»at present consumption rates. Converted 
to gas this is equivalent to about 60,000 
trillion cu. ft. enough to last at the present 
rate of gas consumption some 1500 years.

Recently a prominent consultant made 
the statement: “Rising costs of natural

gas and fuel oil assure the predominating 
position of coal as our leading reliance for 
energy production.” To this statement 
should be added the thought that the
extent to which oil and gas costs rise
will be strictly limited by the widespread 
emergence of coal-to-gas and coal-to-oil 
processes.

T R A N S P O R T A T IO N  C O ST S

Fuel transportation is an im portant 
factor. Oil made in Texas must be used
elsewhere. Gas, if made from coal in
W est Virginia, will be used in more highly 
industrial areas. T he cost of transporting 
oil or gas has steadily decreased within 
the past decade. Cost of transporting 
coal has not shown a corresponding de
crease. T he railroads however, probably 
are not wholly responsible for this lack 
of improvement. Beset as they are with 
rate regulatory bodies on the one hand 
and rather inflexible labor policies on 
the other, they cannot quickly adjust 
themselves to maintain a competitive posi
tion with the ever evolving and newer 
means of transportation. In the foreseeable 
future this inability to adjust themselves 
to competition may react to their det
riment.

Transportation of oil is an example. 
In 1939 the Class 1 railway average rate, 
expressed in c. per bbl. per 100 miles 
of straight line distance was 19 78/100; a 
comparable rate for pipe lines was 3 
9 2 /1 00c. per bbl. The rail rate was some 
5 times greater than the pipe line rate. 
During the war the operation of the Big 
Inch and the Little Big Inch showed what 
can happen to pipe line costs when pipe 
diameters are increased, pumping equip
m ent is made efficient and largely auto
matic, and load factor is kept high. A 
comparable cost for the Big Inch to the 
ones already given is 1.34c. per bbl., about

F ig . 2— T r a n s p o r ta t io n  co sts o f
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Fig. 3 —  T ran s
p o rta tio n  costs o f 
n a tu ra l gas by 
p ipe lines o p e ra t
ed a t  d ifferen t 

load  fac to rs

1/13 of the rail rate. True it is that a 
comparison today of the Big Inch rate with 
the rail rate is largely academic, bu t in ten 
or twenty years it may not be academic, 
and the trend has been shown. During the 
war was added 8,000 miles to this country’s 
oil transportation system, of which 5,000 
miles were product lines, a system largely 
in direct competition with the railroads.

W hile specific and precise figures are 
not available to show the decreasing cost 
of transporting natural gas when larger 
diameter lines and higher pressures are 
used, it is believed that long range gas 
transmission costs in the future will be 
distinctly less than the prewar costs that 
were applicable to smaller diameter lower 
pressure lines. A large diameter gas line is 
now being laid from Texas to California, 
and there is much agitation to convert 
both the Big Inch and the Little Big 
Inch to gas service. Tire private capital 
responsible for the California line is certain 
that piping gas long distance is a cheap 
way of transporting energy. Bidders for 
the Big Inch and Little Big Inch are 
convinced that the use of these lines to 
transport energy from Texas to New York 
is economically feasible.

If, then, in the future our main reliance 
for energy is upon coal, and if coal can 
be economically transformed into gas and 
oil, it will be interesting to.com pare the 
cost of transporting energy as coal to that 
of transporting a n ' equivalent amount of 
energy as gas and as oil.

Fig. 1 shows some typical costs of trans
porting coal by rail and by rail and water. 
As a specific example, the average cost 
of transporting a ton of coal from W est 
Virginia to New York City by rail and 
water is $3.35 per ton, a figure in excess of 
the mine mouth production cost of the 
coal.

Fig. 2 shows an attem pt to average 
pipe line transportation costs. Either at 
100 percent or 67 percent load factor 
the experienced costs for the Big Inch are 
much lower than the average. On the 
assumption that a barrel of fuel oil con
tains 6,000,000 B.t.u., one may reckon 
that transporting the oil equivalent of one

ton of coal from W est Virginia to New 
York will cost 73c., a differential between 
the coal cost and the oil cost of $2.62 per 
ton. In other words, transporting energy’ 
as coal in this particular case costs 3 i times 
as much as transporting the equivalent 
energy as oil.

Fig. 3 shows the cost of transm'tting 
energy in the form of gas. In a particular 
case, i.e., transporting 29,000,000 B.t.u., as
suming a 14,500 B.t.u. per lb. coal, the 
transportation cost from W est Virginia 
to New York would be $1.92 for gas vs. 
$3.35 for coal. Again, there is an incentive 
for the engineer to develop a process for 
cheaply gasifying coal and transporting this 
energy as gas.

Fig. 4 compares transportation costs of 
the various fuels on a miles per kwh. 
basis. This shows the transmission cost of 
600 B.t.u. gas at 80 percent load factor 
from W est Virginia to New York. Trans
portation of this calorific value gas is 
about a standoff with the transportation of 
coal, assuming no differential advantage 
in the use of the gaseous fuel.

FU EL  E FFIC IE N C Y

However, both gas and oil are more 
efficient fuels than coal. W hile very large 
high pressure, high temperature steam

stations may achieve a thermal efficiency 
of 31 percent, a better average figure would 
be 28 percent. On the other hand, Diesels 
or high M .E.P. gas engines can, even in 
small sizes, achieve an efficiency of 34 per
cent. Incidentally, the widespread, cheap 
distribution of gas and oil, coupled with 
the assurance that they would be readily 
available in the future, would be a great 
aid in the decentralization of industry.

As pointed out, there is good reason 
to believe that coal may be gasified into 
high B.t.u. gas with a thermal efficiency 
of about 80 percent. Predicted operating 
cost for such an installation, exclusive of 
all fuel charges, is about $1.00 per ton. 
From the figures given here one may 
reckon that when gaseous B .t.u.’s compete 
on an equal basis as coal B .t.u.’s and with 
coal worth $2.50 per ton in W est Virginia, 
the transportation of 900 B.t.u. gas begins 
to look attractive. If allowance be made 
for the superiority of gaseous fuel when 
compared to solid fuel, the transportation 
of 700 B.t.u. gas looks attractive. I t  is 
certain that if the American engineer 
achieves his ambition of producing a
1,000 B.t.u. gas from coal at an efficiency 
of 80 percent, then the transportation 
of coal as gas will become a reality.

The figures for transporting coal as oil 
db not as yet look attractive. Even if coal 
were $1.00 per ton and allowance were 
made for this fuel’s superiority, the figures 
are disappointing. Again excluding fuel 
cost, the present predicted cost of trans
forming a high B.t.u., low moisture, low 
ash coal into oil is over $5.00 per ton, 
or about $1.93 per barrel. Until the 
■capital and operating costs of converting: 
coal to oil can be decreased, oil from 
coal will no t compete with coal as an 
industrial fuel. However, gasoline made 
from coal will in the near future com
pete with gasoline made from crude. In 
conclusion, it appears that (1) there is no 
impending oil shortage, (2 ) there is im
pending competition between gas made 
from coal and natural gas, and (3) there 
is impending competition between coal 
moved as gas, and coal moved as is.
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7 U pon com pletion  of hydrolysis 
o f cellulose to dex trose in  coils, 
hydrolyzed lign in , w hich rem ains as 
solid, is rem oved on  ro ta ry  filte r

1 Raw m ate ria l, corncobs, be ing  delivered  to 
sto rage b in  a t Synthetic  L iquid  Fuels sem i
w orks p lan t. Cobs a re  w hole o r  b ro k en , ju s t 
as they cam e fro m  th e  fa rm  o r  g ra in  elevator

At Peoria, 111., the Departm ent of Agriculture has a semi-works 
plant which is expected to accomplish two purposes. It will show- 
maximum yields of alcohol, butanol and acetone, or isopropyl 
alcohol possible from a given tonnage of various farm residues, and 
the scale of operation will provide a basis for computing costs and 
determining feasibility of commercial production. This plant of 
the Bureau of Agricultural and Industrial Chemistry (Synthetic 
Liquid Fuels Division) is designed to produce 500 gal. of alcohol 
daily. It is the Bureau’s contribution to the research program, 
authorized by Congress in 1944, for building of demonstration 
plants to produce liquid motor fuels from non-petroleum sources.

The results will have a bearing on the probable use of alcohol 
and other fuels as a supplement to gasoline. If experimental 
laboratory results are borne out in the plant, from 90 to 95 gal. 
of motor fuel will be obtained from each ton of residue, about 
half in the form of ethyl alcohol.

From the farm waste materials, the plant will produce at 
capacity 2,000 lb. of glucose in 10 percent solution, 1.600 lb. of 
xylose in 15 percent solution, 200 lb. of furfural, and 1,000 lb. 
of liquid in an 8-hr. day.

8 U pon rem oval o f lign in , acid  is neu tra lized  
w ith lim e in  ta n k  in  r ig h t fo reg ro u n d  and 
p u m p ed  th ro u g h  h ea tin g  coil a t le f t and 
thence  to  p ressu re  filters

2 C rushed cobs a re  received by a vo lum etric  feeder, n o t shown, 
located ju s t above pen to san  hydro lyzer. T hey  a re  fed  to hydrolyzer 
by a sm all vertical screw, and  a re  conveyed th ro u g h  the hydro lyzer 
by m eans o f a  22 -in. d iam ete r screw

SYNTHETIC
LIQUID MOTOR FUEL

From Farm Residues
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A fte r the  ligno-cellulosc is m ixed  w ith the su lp h u ric  acid it  is 
ru n  th rough  the im p reg n a to r, a special m achine to hasten  the deg rada
tion  o f th e  cellulose. T he  acid-Iigno-cellulose is then  m ixed  w ith w ater 
an d  pu m p ed  th rough  a coil, a section  o f w hich is show n here

6 A fter m ix ing  w ith w ater and  h ea tin g  the  m ass en ters the coils a t 
u p p e r  rig h t, passed down a t th e  r ig h t to  the b o ttom  coils an d  thence 
upw ard  an d  ou t a t u p p e r  rig h t. G ate valves a re  fo r  sh u ttin g  off flow 
o f  slurry to con tro l tim e o f  hydrolysis

3 D ew atered ligno-cellulose m a teria l from  the pen tosan  
hydro lyzer is d ried  in  the steam  heated  ro tary  d rum  
d ry e r show n in background . T he d ried  m a te ria l is g round  
to pass a 20 -m esh screen in  g rin d e r in  fo reg round

4 G ravim etric feed e r in  fo reg ro u n d  continuously  
weighs solid cellulose fro m  hydro lyzer and  feeds it to 
m ix er in low er back g ro u n d . S u lphuric  acid (8 5  p e rcen t) 
is m ixed  w ith d ried  an d  g ro u n d  cellulose
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REVERSING EXCHANGERS
I • ' ' ■’ '

Purify Air for Oxygen Manufacture
I

n  t h e  m a n u f a c t u r e  of oxygen from air 
many schemes for eliminating vater 

and carbon dioxide by low temperature 
condensation have been tried. In general 
the results have not been satisfactory. Too 
much extra equipment is required, or the 
power loss is too great, or the impurities 
are not completely removed, so that an 
auxiliary chemical purification train must 
be provided. The most successful of such 
attempts at purification by refrigeration is 
that of Frankl (Ruhemann, "T he Separa
tion of Gases,” p. 79, Oxford University 
Press, 1940) who substituted two pairs of 
cold accumulators for the usual counter- 
flow heat exchanger and took advantage 
of the purging action of the outgoing 
nitrogen and oxygen.

Cold accumulators are vertical towers 
filled with spirally wound strips of corru
gated sheet metal in which large quantities 
of heat can be stored with slight elevation 
of temperature. Each tower is traversed 
alternately by two currents of gas in 
opposite directions. O ne pair of accumu
lators handles the waste nitrogen and a 
large fraction of the compressed air. The 
other pair takes care of the oxygen and the 
remainder of the compressed air. Con- 
densible impurities in the air are deposited

Fig. 1— F irst oxygen g en e ra to r to  
use reversing  exchangers fo r th e  

m ^ h n n i n n l  n n r i f i r j i t i m i  n f  a i r

During the war the development of small, portable units for pro
ducing pure oxygen in the field for high altitude flying and other 
military needs gave impetus to the investigation of new methods. 
A large num ber of these small units were of a type employing triple
pipe reversing heat exchangers which did away with the usual chem
ical treatments fo r removing moisture and carbon dioxide, and 
operated on a simple, low-pressure cycle. Several manufacturers 
contemplate introduction of large units with similar cycles— Editors

on the packing during one half-cycle, only 
to be re-evaporated by the nitrogen or 
oxygen during the next half-cycle. Chemical 
treatment of the air is thereby made un
necessary if a relatively impure product can 
be tolerated. A t each reversal of the flow 
the oxygen is contaminated with air, and 
both water and carbon dioxide are thrown 
into the oxygen stream. If oxygen of high 
purity is required, at least a part of the air 
stream must be purified with chemicals.

It is the purpose of this paper to de
scribe a reversing countercurrent heat ex
changer which does a complete job of puri
fication. Furthermore, since the oxygen 
product flows uninterruptedly in its own 
channel, there is no contamination and,

F ig . 2— R eversing counterflow  hea t 
exchangers show ing reversing  valves 

and  flow in  th ree  channels

therefore, there is no sacrifice of purity.
T he development of the reversing ex

changer is the outgrowth of an experi
mental study of heat exchangers for service 
at low temperatures undertaken by the 
author in 1937 and continued in the Re
search Laboratory of Physical Chemistry 
at M .I.T . from 1940 to 1943 under the 
sponsorship of the N D R C .

R EV ER SIN G  EXCH AN GERS

In common with other counterflow heat 
exchangers, the reversing exchanger pos
sesses two or more channels in good heat 
exchange relation with each other. A 
three-channel model is represented sche
matically in Fig. 2 along with the necessary 
reversing or switching valves. The warm 
end is always placed a t a lower elevation 
than the cold end so that condensed liquid 
impurities will tend to flow toward the 
warm end. Compressed air flows upward 
in the inner annulus and is cooled by trans
fer of heat to the waste nitrogen which 
flows downward in the outer annulus, and 
to the pure oxygen which flows downward 
in the central tube. As the temperature of 
the air falls, impurities condense on the 
walls of the channel, first liquid water, 
then frost and finally (near the cold end), 
solid carbon dioxide. A t the end of a pre
determined period (2 to 4 minutes) auto
matic shifting of the valves causes the 
nitrogen and compressed air to swap chan
nels. Air now flows upward in the outer 
annulus while waste nitrogen flows down
ward along the inner annulus. Impufities 
deposited on the walls of the inner annulus 
during the first half-cycle evaporate into the 
stream of nitrogen. At the same time con- 
densible impurities are accumulating on



the walls of the outer annulus. The oxy
gen stream in the central tube is not dis
turbed.

In order to facilitate the condensation of 
impurities it was considered desirable to 
provide as much surface as possible and 
to dispose the surface in such a manner 
that the stream of gas would be spread in 
thin layers. T hat would increase the proba
bility that a molecule of impurity would 
encounter the cold metallic surface in a 
given time. I t is also im portant that the 
two passages which carry air and nitrogen 
have approximately the same resistance to 
flow so that the fractionating column will 
not be exposed to pressures which differ 
widely from one half-cycle to the next.

The type of heat exchanger chosen is a 
nested assembly of three or more tubes 
with thick annular spaces containing in
ternal fins which are metallically bonded to 
the walls of the annulus. The extended sur
face thus .added has from two to four times 
the area of the primary surface and, be
cause of the metallic bond, is substantially 
equally effective in the transfer of heat. 
The principal surface of the fins is parallel 
to the direction of flow of the gas. A type 
of finning which is easy to apply is made 
by winding a thin copper ribbon on edge 
around a slender mandrel. T he resulting 
edge-wound helix is in turn wound on a 
tube to form the annular finning. Sections 
of two heat exchanger tubes employing the 
edge-wound ribbon are shown in Fig. 3. A 
machine for applying the edge-wound helix 
(with a strip of solder) is pictured in Fig.
4. Constant pitch of strands in the helix 
and of the helix on the tube is guaranteed. 
W hen the extended surface has been prop
erly bonded to both walls of each annulus, 
a heat exchanger of high transverse con
ductivity and low longitudinal conductivity 
is secured. These exchangers present 1.3 
sq.ft. of active transfer surface per pound 
of total weight— a ratio which is relatively 
high.

T he efficacy in heat transfer relative to a 
conventional annular exchanger whose walls 
are continuous and smooth— in contrast to 
the interrupted surfaces of the internally 
finned exchanger— has been accurately 
measured. T he width of air gap was ap
proximately the same in both. The results 
are given in Fig. 5 which shows clearly the 
superiority of the internally finned construc
tion in applications where weight and space 
requirements demand high transfer co
efficients.

PR IN C IPLE  O F  O PER A TIO N

In order to reduce the percentage of an 
impurity to a given value, the temperature 
of the gas must be lowered to that level at 
which the ratio of the equilibrium vapor 
pressure of the condensed impurity, to the 
total pressure, has the value of the frac
tion chosen. Actually the heat exchanger

Fig . 5— Film  coefficient as fu n c tio n
o f pow er loss a t average h e lium  

p ressu re  o f ab o u t 1.5 a tm .

surface must be even colder because the 
gaseous impurity must diffuse through the 
stagnant film covering all surfaces. The 
rate of diffusion is proportional to the dif
ference in concentration at the surface, and 
within the body of the gas stream. By ex
perience it has been found that if air a t 10 
atm . is cooled to —240 deg. F. in a heat 
exchanger of the type illustrated in Fig. 3, 
it will be quite free of all impurities norm 
ally found in compressed air.

Traces of carbon dioxide which may re
main cause no trouble. The actual tem
perature of the nitrogen available in a cer
tain low-pressure oxygen cycle is —260 
deg. F . At this temperature the saturation 
pressure of carbon dioxide is so low (about 
1 /1 3th its value at —240 deg. F .) that it 
would not seem possible for the nitrogen 
stream to carry away during one half-cycle 
all of the carbon dioxide deposited during 
the previous half-cycle. The satisfactory 
performance actually achieved is -made pos
sible by three factors: (1) Although the 
mass rate of flow of waste nitrogen is less 
than that of the air, its volume is greater 
by a factor of four to six. I t has, therefore, 
a greater capacity at a given temperature 
for absorbing impurities. (2) At a given 
zone in the heat exchanger the metallic 
surface upon which carbon dioxide is con
densing in the channel currently being used 
by the air stream, and that from which 
carbon dioxide is evaporating in the chan
nel in which nitrogen is flowing, are at 
substantially the same temperature because 
of the high transverse conductivity of the 
heat exchanger. T he active surface, there
fore, takes up a temperature intermediate 
between the air and nitrogen temperatures. 
This condition greatly favors the conden
sation of carbon dioxide from the air stream 
and hastens evaporation into the nitrogen 
stream.

Another factor that contributes to the 
success of reversing exchangers is the effect

Fig. 3— Two tvpes o f in ternally
finiicd hea t exchanger tubes hav ing
m etallic  bonded  ex tended  su rface

produced by the reversing valves shown in 
Fig. 2. At the time of reversal the new 
high-pressure channel receives a blast of 
cold air from the system ahead of the ex
changer, as well as warm air from the ex
ternal compressed air receiver. This tends 
to alleviate the sharp temperature gradient 
set up in the cold end of the heat exchanger 
as a result of the excess of heat Capacity of 
the compressed air over that of the two 
low-pressure products.

RESULTS A TTA IN ED

Very small oxygen plants (150 c.f.h.) 
such as that shown in Fig. 1 operate satis
factorily for a period of 50 hours or more. 
Under very favorable conditions they may 
go for a week. In such a plant insulation 
is not adequate and the temperature dif
ference between the two streams of gas at 
the cold end generally exceeds 30 deg. F. 
Under these conditions carbon dioxide re
moval is not sufficiently complete. A larger 
plant (1,100 c.f.h. )of the same design and 
with more effective insulation has never 
shown any symptoms of inadequate purifi
cation.

As a result of this development, low- 
pressure oxygen generators which employ 
not only the reversing exchanger principle 
bu t also the type of exchanger construction 
exhibited in Fig. 3 were produced by sev
eral manufacturers during the war. D e
pending upon the oxygen cycle and the size 
of the machine, the operating pressure of 
the compressed air varies from 80 to 175 
psi. abs. Oxygen of high purity is pro
duced.

In conclusion the writer extends a cordial 
acknowledgment to Robert P. Cavileer for 
his careful work in the testing of the heat 
exchangers and to  Howard O . McM ahon 
for his able assistance in the development 
of the oxygen cycle in which the reversing 
exchanger is used.

F ig . 4  —  W inding  m ach ine  de
veloped to w ind so lder and  ex ten d 

ed su rface  on exchanger tuljes



E R N E S T  W . F A IR  Bristow, Okla.

You’re Wrong About Older Employees
In these times when the younger 
m en and women are returning  
from  the armed services and 
there is an opportunity to replace 
the older em ployees, chem ical 
managem ent should first con
sider the com parisons made in  
this article. W hile the author 
makes no attempt to argue for  
either group the results o f sur
veys which he cites lead to the 
conclusion that the older worker 
has a definite place in  every 
chem ical organization; he should  
not be “ sold short.”— E ditors

T
h e s e  are the days when the older men 
and women in our employment are apt 
to find the going roughest; employment 

office managers tell us that on today’s labor 
market if you’re past 40 most employers 
aren’t interested in you— there are too 
many young men and women looking for 
jobs!

There are many fictions current as to 
abilities of the older worker not only in 
the chemical plant but in every other 
phase of business and industry. Today, 
more than at any time in the past, every 
chemical executive has to weigh all of the 
known factors in careful balance before he 
hires an older man or woman for any 
of the numerous jobs he has to fill. In 
such instances it will pay us to examine 
thoroughly the fact and fiction in the case 
and learn from the experience of industry 
as a whole and when we have these data 
then we can decide whether the individual 
job in our individual place of business can 
be better filled by an old or a young 
worker.

N o attem pt is made here to argue for 
either group— only to separate the fact and 
fiction in the case of the older worker for 
every executive must make an individual 
decision on each individual employment as 
it pertains to his business and not a

general over all picture of the industry as a 
whole.

Analysis after analysis has shown in 
studies of physiology and psychology of age 
that the rapidity of the decline in quality 
and quantity of performance after 40 years 
is less than the average worker or employer 
believes it to be. In most cases investi
gated the decline has been so small as to 
be unimportant.

One of the arguments against the older 
w'orker relates to higher costs, for com
pensation insurance and pension plans but 
this is mostly fiction for insurance com
panies usually do not consider age as a 
factor in compensation rates.

Another popular argument is that the 
man nearing 40 slows down in muscular 
strength and endurance; his reflexes slow 
up, and his hearing and eyesight begin to 
fail. These changes do most certainly 
occur bu t whenever we consider such 
changes we must also bear in mind that 
changes with age do not necessarily mean 
decline. Compensation takes place for 
every deviation, and if certain capacities 
diminish, others are enhanced. For ex
ample, as the speed of reaction is lowered 
with age, there occurs a compensatory in
crease in endurance.

This fact has been revealed in many 
different ways. In athletic performance 
there is a positive correlation between 
maturity and success in competition re
quiring endurance. Records for sprints are 
held by young men but older men in
variably hold those for marathon running. 
It is also to be noted that greater differ
ences can be observed in an exercise en-

O lder m en  invariab ly  a re  successful 
in  com petition  req u irin g  endu rance

durance test in persons in the same age 
group than are observed between younger 
and middle-aged groups. And tests have 
also shown the loss of mere physical 
strength is normally compensated for by 
the increased skill and good judgment 
resulting from long training and experi
ence.

Experts advise us, as employers, to keep 
in mind the fact that chronological age, 
as measured in years and months, is not 
the same as physiological age. There are 
great individual difference in the physical 
stamina of older persons, and chronological 
age is hardly ever a reliable index. As far 
as any chemical plant executive is con
cerned, there might well be established a 
rule that no worker is any older than his 
vision, his motor skill, or his productivity. 
T he important factors to consider in em
ploying older men and women relate to 
their “functional age” or ability to per
form efficiently the tasks involved in each 
job we have to fill.

FU N C T IO N A L  AGE

Let’s look specifically at these three 
factors taking the sense organs first. All 
of the senses show a decrease in acuteness 
with age. In most cases these changes are of 
little significance, however, and on the 
contrary sometimes work out to advantage 
in such cases as smell, taste, vibratory 
sensation and pain.

The main change visually is in one’s 
ability to focus on near objects. Today 
this can be completely corrected by means 
of eyeglasses. There is a slight contraction 
of the visual field, or ability to “see out 
of the corner of one’s eye.” Dark adapta
tion, or ability to see in the dark, also 
declines. D epth perception, or ability to 
judge distances, shows an improvement up 
to the age of 30 to 35. Then there is 
a gradual decline which becomes fairly 
marked after 60. A t this age, however, a 
test of 8,400 employees showed as high a 
percentage were able to pass the test as 
were those in their 20’s:

T he sense of hearing also shows some 
decline with age. At one test by Bell 
Telephone experts of a million visitors to 
its W orld Fair exhibits it was shown that 
from the age of about 20 upward there is
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a gradual loss of acuity to all tones, but 
the loss of sensitivity to the high tones is 
greater. T he degree of retrogression is not 
predictable on the basis of chronological 
age, since most people at 80 have no 
greater auditory impairment than others at 
50.

M otor activity, although controlled by 
nervous impulses, is to a great degree de
pendent on anatomical structures. I t re
flects the alterations which occur in the 
body. Extensive studies of adult motor 
activity made at Stanford University, 
however, did not reveal sudden alterations 
in relation to any age group. On the 
contrary there was a gradual rise in quick
ness of response in childhood and youth, 
followed by a slow decline in maturity. 
Numerous studies have shown that the 
older employees tend to have fewer acci
dents, however, so other factors appear 
to compensate for this change in age.

M EN TA L FU N C T IO N S

The decline in mental functions is less 
than is generally believed. In an exten
sive study of adult learning at Columbia 
University it was shown that although 
the ability to learn showed a definite rise 
in the early years, the decline between 30 
and 35 years was very slight. It. has been 
found that the greatest difficulty can be 
expected when the learning of new ma
terial requires the “unlearning” of pre
viously learned and established patterns.

The most obvious mental defect in ad
vanced years is the failure of memory 

, for recent events. Details of more remote 
occurrences are remembered vividly. Those 
mental functions which are more complex 
and free from factors involving physio
logical speed and effort show little decline 
with age. Thus, insight for meanings, 
recognition of generalized truths, critical 
judgment, and standards of excellence tend 
to remain undiminished to the end of the 
life span.

G
a s  m a n u f a c t u r e  was formerly one of 
the important divisions of the utility 
gas business. T hat activity has declined 

gradually as local enterprises have received 
more natural gas and purchased more fuel 
gas made bv others. The trend has been 
very greatly accelerated during the last 
few years.

This shift in manufacturing practice was 
highly spotlighted by the proceedings of 
American Gas Association in October at 
the first postwar national meeting and ex
position. Both the technical sessions and 
the "show” clearly indicated the small im 
portance now attached by utility executives

Little information is available from 
which it is possible to determine the role 
of age in industrial output. In a report to 
the United States Secretary of Labor by 
the Comm ittee on Employment Prob
lems of Older Workers the results showed 
no definite relation between age and out
put. In another study the average age of 
workers whose output was considered ex
cellent was 4 7 i years, while the average 
age of those in the inferior grade was 41. 
There seems to be little evidence that 
the output of older workers is less than 
that of younger ones.

Relation of age to frequency of labor 
turnover is of importance and here it has 
been found that the older worker remains 
on a job longer than does a younger one. 
Several investigations have shown that the 
greatest occupational mobility took place 
under the average age of 35. There was 
little shifting to new occupations there
after. As compared with men in their 
20’s, the older workers are a distinct asset, 
in terms of continuance on the job.

Perhaps the most common reason 
offered for discrimination against the older 
worker is that he is more accident prone 
than the younger worker. Survey after 
survey has shown the .ontrary, that the 
accident rate is highest for the younger 
workers. The fact that the older worker

T he  o lder w orker is m ore  carefu l

to the process-industry manufacturing fea
tures of their own business. This does not 
mean that less gas is being made. It means 
rather that the manufacture is going on 
under different auspices, or with different 
economic factors governing. And it means 
also that the tremendous increase in gas 
send-out has been possible very largely be
cause of purchase of natural gas.

Several divisions of process industry may 
profit from this trend if they can work out 
an economic basis on which they may take 
over some of the production activities 
which the utility firms are willing to sur
render. Natural gas and petroleum indus

is more careful plays an im portant role.
On the average it is undoubtedly true 

that there is more illness among older 
people than younger .ones. The develop
ment of more and better preventive medi
cines and more education as to physical 
care is reducing these figures daily, how
ever. Modern medicine is today making 
it possible for people to live longer and 
work efficiently and profitably while they 
are doing it.

OLD ER M E N  SHOULD BE KEPT

Experienced employers advise that older 
men should be kept on their present jobs 
and their skill and experience used as long 
as possible. They advise use of caution 
in job assignment of older men to avoid 
the misuse of skills and other assets of the 
older worker that in many cases represent 
a long term investment of the employer in 
training and experience.

This same experience has shown the older 
worker has definite assets in skill, patience, 
sobriety, loyalty, better morale, endurance 
for routinized work, greater safety, reduced 
absenteeism and better discipline.

On the liability side there are found 
certain disadvantages, some of which are 
at variance with the assets because of the 
differing experiences of employers. These 
include slowness, inability to do heavy 
work, poor health, inaccuracy, impatience 
with younger or less skilled workers, in
ability to learn and greater severity of 
accidents when they do occur.

But for each disadvantage there can 
generally be found compensating advantages 
that must be considered by the chemical 
plant executive in assigning older workers 
to jobs. Integration of the older workers 
into the working force becomes a delicate 
process, requiring careful analysis of each 
worker.

The older worker has a definite place in 
every chemical organization; he should not 
be “sold short” at any time!

tries have already profited very heavily by 
alertness in this regard. I t  remains to be 
seen whether other divisions of fuel process
ing can find a firm basis for profit-making 
also.

Both bituminous and anthracite divisions 
of the coal business are recognizing the 
threat to themselves of competition with 
natural gas. and petroleum. They are doing 
a great deal of fundamental research on 
gas-making in the hope that they can retain 
for themselves some share of the utility gas 
business. Several investigations of this sort 
are being supported with substantial re
search funds. Gas men are interested ob
servers, hopeful that these efforts may 
furnish new sources of gas for their utility 
systems.

Trends in Manufacturing of Gas
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COAL CHEMICAL INDUSTRY
Trends and Problems

The technical and engineering 
problems and the progress made 
by the coal chemical industry are 
splendidly presented by Drs. Wil
son and Wells. As the authors 
point out the industry is facing 
serious competitive conditions 
for many of its products from 
other industries, and technologi
cal advances in the fu ture may 
adversely affect the sale of some 
chemicals, as well as aid them. 
The problems in the field are 
particularly difficidt, and solu
tions will not be achieved quickly 
or easily, but there is every 
reason to expect that earnest 
wTork on them will continue to 
prove beneficial.— Editors

Wh e n  byproduct coking was estab
lished in the United States about 
50 years ago, there was almost no organic 

chemical industry of any kind and a less 
thorough knowledge of chemical engineer
ing principles. Engineers and chemists of 
the early years worked well, however, and 
converted into useful products materials 
once discarded. Many of the coal chem
icals rapidly became and still are indis
pensable in manufacturing and farming 
operations. T he coal chemical industries 
include byproduct coking, and the refin
ing of tar and light oil. Gas, tar, light 
oil, and ammonia are the principal groups 
of coal chemicals, bu t the term also in
cludes fractions and individual compounds 
which are recovered from these groups.

The upward trends in production both 
of coal chemicals and of competing prod
ucts were greatly accelerated during W orld 
W ar II. In this postwar era the coal 
chemical industry’ is anxious to maintain 
its enlarged capacity in spite of the severe

competitive conditions for many of its 
products, and to develop its operations 
still further.

IM PR O V E M E N T  IN  O PERATIONS

T he coke oven industry pays close 
attention to improvement of its present 
equipment. Cottrell electrostatic precipi
tators are steadily replacing the old P & A 
tar extractors, continuous centrifuges are 
used for drying the sulphate in many 
plants, recent developments in still design 
are embodied in modern fractionating col
umns, and advantage is being taken of 
stainless steel and other alloys in order to 
resist corrosion. Still other processes are 
receiving critical examination. A healthy 
step has been the recent development of 
a new type of saturator. Instead of using 
the conventional bath, this saturator em
ploys a packed column for contacting gas 
and mother liquor. Provision is made in 
the design for the control of crystal size. 
Much useful work on saturator design has 
apparently been initiated by this devel
opment.

I t is probable that improvements in 
other equipment and processes would 
repay similar studies on their fundamental 
design. A great deal more can be learned, 
for instance, about the design of packed 
scrubbers. They are relatively inexpensive 
and simple to install and maintain; but 
satisfactory scrubbing efficiencies can 
usually be obtained, and, hence, there has 
been little incentive towards studying these 
towers. Apparently the packing in scrub
bers is often not uniformly wetted. A 
greater area for contact between gas and 
liquid is consequently provided than might 
be required with better wetting. The pos
sibility of improvement in scrubber design 
is reflected by the height of a theoretical 
transfer unit in light oil scmbbers packed 
with wooden hurdles, which is reported 
to be about 20 ft. at best. But where 
steel turnings are used instead of the 
hurdles, the height of the transfer unit 
is reduced to about 10 ft. Fundamental 
changes in recovery or refining methods are 
also possible. Some possibilities will be

considered in the discussions of the. indi
vidual groups of coal chemicals.

The principal wastes, from byproduct 
coke plants are the waste liquor from the 
ammonia stills, the acid sludge, and in 
some plants, the wash oil muck. Disposal 
of the still waste is a problem which has 
never been completely solved. N o pros
pect is evident of recovering values other 
than ammonia and phenol from the waste 
liquor before discarding it. T he com
pounds present in the waste are princi
pally calcium chloride in low concentra
tions, smaller concentrations of other 
calcium salts, and a large number of com
plex, tarry compounds in very low dilu
tions. Bacterial action is probably the 
best and most positive method available 
for completely disposing of the organic 
matter, and sewage plants and bacterial 
filters have been employed for the treat
m ent of still wastes from a number of 
plants in the United States. They have 
•been used still more widely in Great Brit
ain and Germany.

The acid sludge problem has been cov
ered in a recent paper and so shall receive 
little attention here. In addition to re
covering sulphuric acid from its sludge, 
there appears to be some interest on the 
part of the petroleum industry towards 
recovering other values, such as sulphon- 
ates which can be used for wetting agents 
and detergents. Eventually acid sludge 
from light oil may be utilized similarly.

W ash oil muck can usually be elim
inated’ with reasonable satisfaction by a 
distillation process. A distillate consisting 
largely of wash oil can be returned to 
circulation, and the pitch residue thrown 
on the dump, burned, or otherwise dis
posed of.

TAR

Up to the start of W orld W ar II, 
roughly 60 percent of the tar produced 
in American coke plants was refined, and 
the balance was used directly as a fuel, 
largely in steel plant operations. Tire 
demand for chemicals during W orld W ar 
II has greatly changed this picture. D ur
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m ent of its products, other manufacturers 
will utilize those portions which they re
quire and leave the balance to he sold for 
what it will bring or to be used as fuel. N ot 
only is the development of new uses for 
the tar chemicals receiving attention, bu t 
there appears to be a definite trend in the 
coal chemical industry toward the manu
facture of derivatives of its own products, 
such as phthalic anhydride from its 
naphthalene. W ith  a wide variety of 
products and a wide diversity in their ap
plications adverse effects on tar refining 
resulting from technological changes and 
competition from other industries will be 
minimized.

Among the many problems which the 
tar offers, recovery of naphthalene is par
ticularly important. It is usually recovered 
from the tar distillate by a crystallization 
process, and the crude product is refined 
by distillation, ho t pressing, acid washing, 
or some combination of such treatments. 
Several grades are produced, each crystal
lizing in a different temperature range. 
Tire tendency with chemical products is 
to increase the purity and thus improve 
their quality. T he impurities in a chemi
cal represent material which is not only 
useless to the purchaser, bu t often proves 
injurious by causing undesirable side re
actions, thus interfering with a process. 
In the case of naphthalene little is known 
about the impurities which are present. 
Each plant has developed a naphthalene 
recovery procedure which meets its needs. 
It appears, however, that some fundamen
tal work on the recovery of naphthalene 
would be helpful in increasing yields and 
quality and in lowering costs.

Closely related to naphthalene and oc
curring in tar fractions with it are the 
methylnaphthalenes. A number of uses 
have been found for some of these homo
logs. They have been used to produce 
phthalic anhydride and in syntheses of

111

P la n t fo r  th e  recovery of pheno ls fron t am m oniacal liquors

ing 1944 over 75 percent of the 768 mil
lion gallons of coke plant tar was refined 
or topped.

Maintenance of markets for a number 
of the tar chemicals is now threatened by 
other chemical industries, particularly by 
petroleum. During the war the oil 
refiners manufactured a volume of toluene 
several times that produced by the entire 
byproduct coking industry. Another coal 
chemical which they have recovered is 
ortho-xylene. For the manufacture of 
phthalic anhydride, it has offered direct 
competition to napthalene, and it has been 
looked to as a basis for further expansion 
in phthalic anhydride production. N aphtha
lene and benzene can also be produced in 
large volume whenever price and market 
demands justify the step.

The markets for the individual tar chem
icals have largely been created by techno
logical developments made by manufac
turers outside the coal chemical field. The 
effects of these developments on the con
sumption of tar chemicals have been most 
strikingly illustrated in the field of plastics. 
T he development of the phenol-formalde- 
hyde resins led to a broad expansion in the 
recovery of the various tar acids from 
the tar, and to the synthesis of phenol 
from benzene. For many years, produc
tion of the phenolic resins has exceeded 
that of any other type.

In 1944 protective coatings became the 
principal application for synthetic plastics 
with a production of about 293 million 
pounds. Of this quantity nearly one-half 
is represented by alkyd resins, produced

from phthalic anhydride. These resins 
were developed about 1933, and have 
been responsible for major increases in 
the demand for naphthalene.

Buna S synthetic rubber and nylon 
are two synthetic products closely related 
to the plastics. Each of these products 
has consumed large volumes of benzene 
during the war years. T he fields of syn
thetic plastics, rubber, and fibers are re
ceiving intensive study, and the investi
gations will no doubt result in many new 
developments in these types of products 
with corresponding changes in the de
mands for coal chemicals.

T he tar refining industry can help to 
strengthen its position by aggressive and 
organized research along the following 
lines: (1) development of improved or 
new methods for recovery of individual 
products, both crude and refined, from 
the tar at lower costs and more efficiently;
(2) increase in the qualities of existing tar 
products, both crude and refined; and
(3) development of uses for the tar com
pounds or fractions, either new and 
broader applications for the products them 
selves, or synthesis from them of deriva
tives which can find application in indus- 
try.

I t is becoming increasingly evident that 
further progress in the utilization of tar 
products is largely dependent on the re
search efforts of the coal chemical indus
try. Much work in this direction has been 
done in the past, and appreciation of its 
importance is growing. Unless the coal 
chemical industry shares in the develop
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chemicals affecting the growth of plants, 
for instance: bu t the volume of production 
does no t appear to be large. An investiga
tion of the recover)' and utilization of 
methylnaphthalenes seems a logical se
quel to the recovery of naphthalene.

Interest in higher phenols and phenol 
homologs is active. One petroleum Te- 
finer has recently developed a method for 
separating the isomeric cresols by first 
converting them to butyl phenols. The 
latter are then separated by distillation 
and finally converted to the original but 
pure cresols. This sort of thing the coal 
chemical industry could well be doing for 
itself.

Applications for additional tar com
pounds are gradually developing. Carba- 
zole is a recent example. Our investigators 
in Germany have found that a derivative, 
vinylcarbazole, was used there during the 
war to produce a new type of high melt
ing resin. Although production was not 
large this example indicates that applica
tions can be developed for tar chemicals 
other than phenol and naphthalene.

The presence of anthracene in coal tar 
has been known for many years, and lim 
ited amounts have been recovered from 
this source. The major portion of the 
anthracene consumed has been synthe
sized, however, from phthal.ic anhydride 
and benzene. It is true that these two 
compounds are coal chemicals, b u t it 
would be helpful if the industry could re
cover anthracene of suitable quality' di
rectly from coal tar to compete with the 
synthetic product, particularly in view of 
the present shortage of naphthalene.

In work on tar chemicals attention 
should be given to the new refining and re
forming processes which have come to the 
front so rapidly during the war. Extrac
tive and azeotropic distillation, dehydro
genation, oxidation, reforming, and other 
methods should prove useful tools.

In this discussion of the individual tar 
compounds the 80-90 percent of the tar 
sold as crude products has not been for
gotten. These products can be rendered 
more uniform in quality or modified to 
suit specific demands. There is room for 
continued work in the fields of coal tar 
oils, creosote, and pitch, in order to in
cease the values and extend the applica
tions of these fractions.

L IG H T  OIL

Coming now to light oil itself, the most 
important problems are utilization of the 
benzene, toluene and xylenes. Durrng 
1939, only 28.8 percent of the light oil 
was sold as the pure and crude grades of 
benzol, toluol, and xylol, with average 
values ranging from 13.2 c. per gal. in 
the case of the benzol to 23.2 c. per gal. 
for the toluol. In order to dispose of the 
balance of these hydrocarbons they were 
sold as motor fuel, representing 46.6 per-

cent of the crude light oil, with an average 
value of 9.2 c. per gal. T he wartime de
mands for benzol and its homologs re
duced the proportion of light oil sold 
as motor benzol to  about 7 percent, less 
than 19 million gallons, during 1944. The 
development of new applications for ben
zene derivatives in synthetic rubber, sty
rene, and nylon is expected to sustain a 
much higher level of benzene consumption 
than before the war. Can they be de
pended on to sustain the market in the 
face of economic and technological 
changes, such, for instance, as the return 
of natural rubber? Toluene will be affected 
by petroleum toluene, and the same is 
true of xylene.

There is a steady trend toward higher 
quality in the benzene homologs. Large 
quantities of 1 deg. benzol, as well as the 
2 deg. grade, which was the standard grade 
of “pure benzol” prior to  the war, are be
ing made. Interest has increased in thio- 
phene-free and in low-paraffin benzols. Al
though several methods for reducing the 
thiophene content have been disclosed, 
none has won general acceptance. Only 
a fraction of the coke plants apparently 
are seriously troubled with higli-paraffin 
benzol, bu t an efficient and economical 
method for removal of the paraffins is de
sirable.

There are further possibilities for sepa
rating pure compounds from the light oil. 
A good process for separating the isomeric 
xylenes would tend to increase their range 
of usefulness. Cyclopentadiene is now be
ing recovered from the forerunnings, and 
the demand for this chemical should in
crease because of its many reactions. Com 
petition from petroleum cyclopentadiene 
is to be anticipated, bu t coke plants start 
with a fairly concentrated material in the 
forerunnings, and should continue to re
cover and market this small fraction of 
their light oil. Olefins and carbon bisul
phide are also present in the forerunnings, 
bu t little has been done on their recovery 
owing to the complex mixture to be han
dled and the small volumes.

T he solvent naphtha fraction of the 
light oil consists largely of resin-forming 
compounds and a series of higher boiling 
benzene homologs. Separation of the sty
rene, indene, coumarone, dicyclopenta- 
diene, and other resin-formers is difficult, 
but it is possible that the quality of the

indenecoumarone resins could be improved 
by using materials of more definite com
position. The benzene homologs are now 
used as solvents. Separation of individual 
compounds might furnish useful raw ma
terials for organic synthesis. T he volume 
is relatively small, bu t further work on the 
isolation of specific compounds may event
ually yield a return.

AM M ONIA

One of the major problems facing the 
coke plant operator is what best to do 
with his ammonia. An accompanying table 
shows the development of the byproduct 
nitrogen industry as compared with syn
thetic nitrogen.

In addition to the ammonium sulphate 
from coke plants large amounts are pro
duced from synthetic ammonia. Down 
to about 1920, the price of nitrogen in 
ammonium sulphate and other nitrogen 
products largely followed the price set for 
the nitrogen in sodium nitrate or Chile 
saltpeter.”

T he development of the synthetic nitro
gen industry has greatly reduced the price 
of all nitrogen products. T he influence of 
the synthetic products on the cost of 
nitrogen is shown in a table by the com
parison of the wholesale prices of a number 
of nitrogenous fertilizers for several years 
since 1885. A unit of nitrogen, 20 lb., is 
taken as the basis of comparison.

P rices o f N itrogen  P roducts fo r 
Selected Y ears

Y ear
Sodium
N itra te

Am
m onium

Sul

Anhy
drous
Am

Cal
cium

Cyan- Urea

1885 $2.75
phate

$3.03
m onia am ide

1895 2.36 2 .75
1905 2.97 3.01
1910 2 .76 2 .64 $3‘.43
1915 3.04 3.09 2.54
1925 3.28 2.65 2.20
1930 2.49 1.79 $ i .  40 1.65 ¿2! 23
1935 1.47 1.13 1.09 1.20 2.32
1940 1.68 1.37 1.09 1.20 1.85

S ource : U. S. D ep t, o f A g ric u ltu re .

Since 1939 producing capacity for syn
thetic nitrogen compounds has been greatly 
expanded in both the United States and 
Canada. The installed capacity in the 
U. S. at present has been reported at 
1,562,000 tons of fixed nitrogen annually, 
over twice the prewar consumption. I t is 
reasonable to expect continuation in the 
operation of at least some of these plants.

D evelopm ent o f Synthetic and  B yproduct A m m onia in the 
U nited  States

Quantities, T ons of Nitrogen 
Byproduct

Coke Gas Synthetic
Y ear Plants P lants N itrogen

1914..........................  29,919 9,549 ..................
1924........................... 109,144 9,144 11,110
1930........................... 146,726 15,178 117,450
1935..........................  102,636 13,614 176,025
1939...............  139,000 No. 451,000
1911........................... 179,000 Figures 428,000
194 3 ..........................  185,000 Available 903,000
194 4 ..........................  195,000   1,023,000

S o u rce : U. S. T a riff C om m ission .

R atio  of Quantities of Nitrogen, Percent 
Byproduct

Gas Synthetic
P lants Nitrogen
24.2 

6 . 1  
5 .3  
4 .7

Coke
P lan ts
75.8
85.3
52.6 
35.1
23.6 

- 29.5
17.0
16.0

8 .6
42.1
60.2
76.4
70.5
83.0
84.0
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Predictions as to the future in the nitrogen 
market are still speculative, because the 
changes will be influenced by many fac
tors, political as well as economic; but 
after resumption of European production 
further downward revision in nitrogen 
prices appears as a possibility.

Higher concentrations in plant food 
mean lower handling and shipping costs. 
On the other hand, more care on the part 
of the farmers is required in their applica
tion in order to avoid wastage, and injury 
to the crops. This factor should not prove * 
a disadvantage as the farmers become ac
customed to their use.

In the face of this competition, what 
is the coke oven operator to do? Shall he 
still make ammonium sulphate? Shall he 
return to the early product of the industry, 
ammonia liquors? Are there other prod
ucts he can make? Or shall he leave as 
much ammonia as possible in the gas and 
destroy the balance, thus getting out of 
the business? It is conceivable that some 
plants unfortunately may find the last 
alternative to be the bo=t. It is unpleasant 
to contemplate wasting ammonia, while in 
synthetic plants ammonia is manufactured.
If sulphate is to continue in use, is there 
a cheaper source of sulphate which can be 
economically utilized, such as gypsum? 
Can the hydrogen sulphide in the gas be 
utilized for producing the acid? Is it pos
sible to make ammonium phosphate or 
ammonium nitrate at the coke plant? 
Can the carbon dioxide in the gas be 
utilized to make ammonium bicarbonate 
or urea?

Unfortunately, no good answer to the 
ammonia problem has appeared. The only 
recourse appears to be to study recovery 
methods, both existing and proposed, as 
critically as possible in an effort to lower 
the costs. Recovery' of the ammonia in a 
form which can be converted to different.

products such as ammonium sulphate or 
ammonia liquors to suit market demands 
may help the situation somewhat, if a 
sufficiently flexible method can be devel
oped.

Recovery of ammonia in the form of any 
new ammonium compound cannot be 
monopolized by coke plant ammonia alone. 
Ammonium nitrate and ammonium phos
phate are both produced from synthetic 
ammonia. The use of ammonium bicar
bonate has received some attention in 
European countries. I t is a good fertilizer 
and the carbon dioxide is beneficial to 
plant growth. But carbon dioxide can be 
easily produced, and urea, in fact, is syn
thesized from synthetic ammonia and 
carbon dioxide. Some ammonium chloride 
has been produced in coke plants. It has 
attracted little interest as a fertilizer, and 
the consumption for galvanizing and bat
teries represents a relatively small market 
in which it must compete with the syn
thetic product.

GAS

An analysis of a representative sample of 
decarbonized coke oven gas is shown in 
the accompanying table.

Analysis o f D ebenzolized Coke 
Oven Gas

Percent by  Volume of M oisture— Free Gas 
Hydrogen sulphide 1 •
Carbon dioxide / ....................................  2 -~
N itrogen ................................................................... i
O x y g e n .. .......................................................... ] o!o
H ydrogen............................................................  5 7 ,2
C arbon m onoxide............................................. 5 .8
M ethane ...........................................................   29.2
E th a n e .............................................................   F  35
E thy lene..................................................................  o '. 50
P ro p y le n e . .. ....................................................   (F29
Propane .................................................................... 0  11
B utylene..............................................................  0.18
B u tan e   ..................................................  0 .04
Liquid hydrocarbons ..................................   0.13

T o ta l..............................................................  100.0

Source: W. P. Yaut anil F . F . Frev, Ind. & 
Eng. Chem., vol. 19, p. 1358-01.

In addition, to the tabulated compounds, 
coke oven gas contains small amounts of 
hydrogen cyanide, organic sulphur com
pounds, pyridine bases, naphthalene, nitric 
oxide and resin-forming compounds, traces 
of ammonia, and water vapor. In the U. S. 
gas treatm ent processes have been largely 
devoted to the elimination of these com
pounds which are present in the lower 
concentrations. Some of these compounds 
are objectionable in gas distributed for 
domestic and some industrial uses, so that 
their removal is imperative. The gas con
ditioning processes now employed embrace 
not only removal of hydrogen sulphide and 
hydrogen cyanide, bu t also naphthalene, 
nitric oxide and gums, and water vapor.

Interest in removal of sulphur from coke 
oven gas for industrial use is increasing, 
owing both to the increasing concentra
tions in the gas from the higher sulphur 
coals now being coked and to recognition 
of the advantages which are possible by 
using low sulphur gas. In domestic gas the 
trend is toward reducing sulphur contents 
still lower than at present. More and more 
automatic gas appliances are being used, 
and this equipment must operate with the 
minimum of attention and maintenance. 
By eliminating sulphur compounds, diffi
culties caused by corrosion are minimized.

Hydrogen cyanide also contributes to 
corrosion in mains and appliances, so that 
its removal is also desirable. Most of it is 
removed in the liquid purification processes, 
but only from the hot actification process 
has it been possible to recover the hydro
gen cyanide readily as sodium cyanide. On 
the basis of 60 grains of hydrogen cyanide 
per 100 cu. ft. of gas, the same gas yield, 
and 75 percent recovery' of the hvdrogen 
cyanide in the gas, the hydrogen cyanide 
amounts to about 0.7 lb. per ton of coal, 
worth about 15c. with sodium cvanide at 
14c. per lb. Because of the value and the

S a lu ra to r fo r  p roduc ing  am m on ium  su lphate C ontinuous ta r  d is tilla tion  p lan t
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good market for cyanides, interest in 
methods for their production is increasing.

In the liquid purification processes 
sodium carbonate and ammonia are the 
weak alkalis which have usually been used. 
These alkalis have a great advantage over 
other kinds, because they are cheap and 
readily available. W ith  a few exceptions, 
such as in several of the Thylox plants, 
ammonia has not been employed in the 
United States; but several purification 
processes in which it was used have been 
developed in Germany. They were rather 
complicated and many problems were en
countered, including the separation of 
ammonia and hydrogen sulphide, the 
amount of ammonia to be recirculated for 
efficient removal of the hydrogen sulphide, 
and recovery of the ammonia from the gas 
after the purifier. Simultaneous recovery of 
ammonia and hydrogen sulphide from the 
gas could prove attractive provided these 
problems could be solved. The purification 
processes" now in use in the U. S. are in 
general well established and well tested in 
practice, and it will be hard to compete 
with them. However, it may prove possible 
eventually to develop solutions or solvents 
which have higher absorptive capacities, 
give more selective absorption of the acidic 
gases, or more efficient removal. T he field 
of organic chemicals possibly offers most 
interest for this purpose, as well as for 
separation of other compounds from the 
gas.

O RG A N IC  SULPHUR

The removal of organic sulphur com
pounds, of carbon monoxide, and of carbon 
dioxide from domestic gas has been pro
posed. A large proportion of the organic 
sulphur is removed in the light oil scrub
bers. The concentration of organic sulphur 
compounds often runs between 5 and 15 
grains of sulphur p e r '1 0 0  cu. ft. of de- 
benzolized coke oven gas. Of the organic 
sulphur compounds about 70-80 percent 
is carbon disulphide, bu t the am ount is too 
low to make its removal for sale of interest. 
T he balance is largely carbon oxysulphide 
and thiophene. Removal of organic sulphur 
compounds is desirable because it further 
reduces the sulphur content of the gas, 
but it has seldom been practiced in the 
United States.

CARBON M O N O X ID E

Carbon monoxide is extremely toxic and 
elimination from domestic gas has often 
been proposed in order to  reduce the haz
ard to gas consumers arising from leaks, 
although it has probably not been prac
ticed in the United States. Although car
bon monoxide is used in organic syntheses, 
its value is low and its recovery for sale 
probably cannot be justified. Carbon diox
ide, like the nitrogen, is an inert ingredient

of the gas. By removing it, the capacity of 
the distribution mains and the heating 
value of the gas would be increased. But 
separation of the carbon dioxide from coke 
oven gas has not been justified in this 
country up to the present time.

T he pyridine bases are the most recent 
group of coal chemicals to be recovered 
from coke oven gas. T he concentration is 
low, about 0.008-0.01 lb. per 1,000 cu. ft. 
of gas before the saturators. Recovery of 
these bases, as a byproduct of the sulphate 
processes, has proved profitable. Their re
moval does not appreciably affect the qual
ity of the gas. So far, the principal de
mands have been for the bases boiling up 
to about 145 deg. C.

A M M O N IU M  TH IOCYA NA TE

Ammonium thiocyanate is recovered in 
a concentrated solution at several coke 
plants by scrubbing the gas before the 
saturators with a suspension of sulphur. 
Although the markets for ammonium thio
cyanate and other thiocyanate derivatives 
have .been progressively broadening as a 
result of research work, the demand is 
considerably less than it is for cyanides.

Further separation of coke oven gas into 
its major constituents, hydrogen, methane 
and the other paraffins, and the olefins, 
has not been practiced here to the same 
extent that it has in Europe. In a number 
of European plants, by progressive liquefac
tion and fractionation, purified coke oven 
gas has been separated into these fractions. 
The hydrogen has been used for synthesis 
of ammonia, methanol, and other com
pounds, and for hydrogenation of organic 
substances. T he olefins can be used for syn
thesis of various important organic chem
icals, such as ethanol, as well as for a fuel. 
The paraffin fraction forms a high heating 
value gas, which can be distributed directly 
or liquefied for distribution in cylinders.

The process is of interest, not only as a 
source of supply of the hydrogen, olefins, 
and methane, bu t also as a potential 'means 
for radically improving the coal chemical 
recovery processes. Production of hydro
gen in the U. S. is reported to be about 
5 billion cubic feet per month. Of this, 
about 3 billion cubic feet are produced and 
utilized in the production of synthetic 
ammonia. Plants coking a total of about
30,000 tons of coal a day would produce 
these .quantities of hydrogen. In Europe 
prior to W orld W ar II, hydrogen from 
coke oven gas competed successfully with 
water gas hydrogen, and its production 
was reported to have increased progres
sively at the expense of the latter. The 
ethylene in coke oven gas, on the basis of 
2.5 percent by volume of the gas and 
assuming a value of 1.5c. per lb., is worth 
about 30c. per ton of coal, if completely 
recovered.

Before liquefaction of coke oven gas,

the hydrogen sulphide, hydrogen cyanide, 
ammonia, light oil, water vapor, and car
bon dioxide must be removed. I t is pos
sible that compression and cooling opera
tions would help to increase yields or qual
ity' of some of the coal chemicals, light 
oil in particular. In the Claude process, 
developed in France, the coke oven gas 
from the byproduct plant was compressed 
to 250-300 lb. per sq. in. and scrubbed suc
cessively with dilute ammonia to remove 
carbon dioxide, hydrogen sulphide and 
hydrogen cyanide, water to remove am
monia, a wash oil to remove the light oil, 
and an alkali to remove the remaining car
bon dioxide. T he gas was finally dried and 
then progressively liquefied. T he olefins, 
including the ethylene, methane and other 
paraffins, carbon monoxide, and finally the 
nitrogen, were liquefied in turn. T he hy
drogen was left in very pure condition.

In this country right now liquefaction of 
coke oven gas for recovery of hydrogen, 
olefins, and paraffins, is hampered by the 
large existing installations and capacity for 
production or recovery' of these chemicals 
from other sources. M ethanol or ammonia 
plants have hydrogen-producing capacity 
available, and few of the plants appear to 
be located adjacent to  a coke plant. 
Ethylene and other olefins are now avail
able in natural gas or are manufactured 
by the cracking of petroleum hydro
carbons, and large quantities of methane 
and other paraffins are readily produced 
from natural gas. The process is not out of 
the question, and further study may de- 

* velop opportunities for linkage of the coke 
plant products with other manufacturing 
operations. Utilization of the hydrogen 
and ethylene in treatm ent of coal chem
icals themselves offers possibilities that are 
worth consideration.

Liquefaction of coke oven gas presents 
no unusual engineering features, similar 
processes are well established in other 
fields, and information on them is avail
able.

SUMMARY

T he coal chemical industry is facing seri
ous competitive conditions for many of 
its products from other industries, and 
technological advances in the future may 
adversely affect the sale of some chemicals, 
as well as aid them. In order to maintain 
its position, and to progress, research by 
the industry on the utilization of its chem
icals has appeared to be an essential part 
of its activities. Product quality and 
process improvements are also fields which 
are receiving increasing attention. T he 
problems in the coal chemical fields are 
particularly difficult, and solutions will not 
be achieved quickly or easily, bu t there is 
every reason to  expect that earnest work 
on them will prove as beneficial in the 

•future as it has in the past.
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ROBERT J . DAVIS Chemical Warfare Service*

How to Use Statistical Methods in
QUALITY CONTROL

The importance of statistical 
methods for product quality con
trol is increasing. Because of 
this, Chem. & Met. published, in 
May of this year, an article deal
ing with some fundamental con
cepts of industrial statistics. Now, 
in a step further, practical ap- 
lications are outlined.— Editors

Un p r e c e d e n t e d  production achieved by 
American industry during the war in 

the face of a manpower shortage and the 
exceptionally high quality standards set 
by the military gave impetus to the adop
tion of statistical methods of controlling 
quality. T he success of these methods 
would indicate their continued use and 
wider application. Although statistical 
quality control is generally associated with 
the mass production of small mechanical 
items, it has been applied successfully to a 
number of industrial processes.

Essentially, statistical quality control 
methods are based on a recognition of the 
unavoidable variations in manufactured 
products and the economic unfeasibility' of 
measuring each item or unit of production. 
By analyzing the variations of samples it 
is possible to determine whether they ex
ceed normal deviation or arise from other 
sources, generally termed,' “assignable 
causes.”  As pointed out in Chem. &  M et., 
May 1946, pp. 119-21, standard deviation 
is a and standard variation is usually taken 
as 2 or 3 a. T he so-called 3 a limits en
compass over 994 percent of the predicta
ble range. Any values lying outside these 
limits can be attributed to some assignable 
cause and not to the laws of probability. 
These excessive variations then become 
cause for action to determine and correct 
the conditions producing the deviations. 
For this reason the 3 a control limits are 
sometimes called action limits. Statistical 
quality control may be likened to a motorist 
on a road flanked by soft shoulders and 
ditches. T he driver attempts to keep near

• P re s e n t ad d re ss , C o lg a te -P a lm o llv e -P e e t 
Co., J e r se y  C ity, N . J .

the center line (average value). If he 
drives on the soft shoulder (control lim it) 
he must take corrective action or else suffer 
the consequences of going into the ditch 
(out of control).

T he nature of assignable causes can not 
be determined by statistical methods but 
is a matter for a technical investigation of 
such factors as changes in raw material, 
personnel, equipment, etc.

APPLICATIONS

Statistical quality control methods can 
be used advantageously for three purposes:

1. As a process control by a manufac
turer to determine whether variations in 
the process are greater than should be ex
pected from the chances inherent in the 
sampling plan in use.

2. As a control on the quality of fin
ished products to assure tha t satisfactory 
material is shipped to the customer.

3. As an acceptance control by a pur
chaser to assure that the in coming mate
rials are of satisfactory quality.

Statistical methods offer a means of re
ducing costs by minimizing spoilage, re
jections and inspection costs. In addition 
they can be utilized as a basis for altering 
specifications, determining maximum accu
racy of a given operation or profcess, or

T able  I I— C ontrol D ata  fo r  M oisture 
C onten t

L ot No. Average Value
Range of 

M easurem ents
1 9 .4 4 .6
2 7 .9 2 .7
3 8 .7 1.6
4 6 .2 4 .5
5 6 .8 2 .5
6 9 .5 1.6
7 6 .7 5 .7
8 9.5 5 .0
9 9 .8 2 .3

10 7 .8 2 .5
11 8.4 3 .3
12 9 .6 5 .8
13 9 .2 1.1
14 8.1 3 .7
15 8.1 * 3 .5
16 8.2 4 .9
17 9.1 4 .4
18 12.3 5 .4
19 7 .8 4 .0
20 8 .4 4 .6

T otal 171.5 73 .7

A n u m b e r of sam p les  n= 4  w as  used  to  o b ta in
th e  a v e ra g e  v a lu es. R an g e  o b ta in e d  by s u b 
t r a c t in g  th e  s m a lle s t v a lu e  o r re a d in g  from  
th e  la rg e s t  in  e ach  g ro u p  of 4.

evaluating the performance of personnel 
or equipment.

Before proceeding to some illustrations 
of the use of control charts, it might be 
well to define the terms used and list 
some formulas.

X  is the value of an individual datum.
X '  is the average value of data represent

ing a single test.
X ’ is the average value of all data and is 

equal to (X , +  X2 +  . - • X n)/n  where 
n is the number of observations.

R ' is the average range and is equal to 
{R\ +  Rt + . .  ,Rn)/n . Values of R  are 
obtained by- subtracting the lowest 
value of X  from the highest in a given 
set or group of values of X.

a is the standard deviation and is equal 
to the root mean square deviation of 
the observed values.

a' is the average value of a and is equal 
to (at +  G, + . . .  <r„)/n.

P 1 is the fraction defective and is equal 
to d/n  where d is the number of defec
tive pieces found in the sample n.

Formulas to be used under various con
ditions are given in the American Stand
ards Association publication Z1.2, as fol
lows:

1. W here X and a are given:
Central Contro 

Line Limits
Averages X ' X ' ±  Air
Standard deviations C3a Bi<r and B2<r
Ranges dia Dicr and D jj

2. W here no standard is given:

Centra Contro 
Line Limits

Averages using a X ’ X '  ±  Ai<r'
Averages using R X" X ’ ±  A tR '
Standard deviations a' B 3<t' and B m ' 
Ranges R ' D3R 'and DtR'

A, Aj, Ag, c2, ds, BIt B2, D i, D 2, B3, B., 
D 3, Dj, are correction factors used for a 
small number of samples. Factors for com
puting 3 a control limits are given in 
Table I.

PROCESS C O N T R O L

Consider the case of a chemical manu
facturer who wishes to know whether his 
process is in control with respect to per
cent moisture at one point in the process. 
The data for past operations are shown 
in Table II.
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T able I— Factors fo r  C om puting  3-Sigm a C ontrol L im its

Number
Chart for Averages Chart for Standard Deviations Chart for Ranges

Number
of Factor Factor of

Obser Factors for for Factors for for Factors for Obser
vations Control Limits Centra Control Limits Central Control Limits vationsin Line Line in
Sample Samplen A Ai At Cl Bi Bi 53 Bk dt Di Lk Dt Di n

2 2.121 3.759 1.SS0 .5642 0 2.064 0 3.65S 1.128 0 3.686 0 3.26S 2
3 1.732 2.394 1.023 .7236 0 1.948 0 2.692 1.693 0 4.358 0 2.574 3
4 1.500 1.880 .729 .7979 0 1.859 0 2.330 2.059 0 4.698 0 2.282 4
5 1.342 1.596 , .577 .8407 0 1.789 0 2.128 2.326 0 4.918 0 2.114 5
6 1.225 1.410 • 4S3 .8686 .003 1.735 .003 1.997 2.534 0 5.078 0 2.004 6
7 1.134 1.277 .419 .8882 .0S6 1.690 .097 1.903 2.704 .205 5.203 .076 1.924 7
S 1.061 1.175 .373 .9027 .153 1.653 .169 1.831 2.847 .387 5.307 .136 1.864 8
9 1.000 1.094 .337 .9139 .207 1.621 .227 1.774 2.970 .546 5.394 .184 1.816 9

10 .949 1.028 .308 .9227 .252 1.594 .273 1.727 3.078 .687 5.469 .223 1.777 10
11 .905 .973 .285 .9300 .290 1.570 .312 1.688 3.173 .812 5.534 .256 1.744 11
12 .866 .925 .266 .9359 .324 1.548 .346 1.654 3.258 .925 5.593 .284 1.717 12
13 .832 .884 .249 .9410 .353 1.529 .375 1.625 3.336 1.026 5.646 .308 1.692 13
14 .802 .S4S .235 .9453 .378 1.512 .400 1.599 3.407 1.121 5.692 .329 1.671 14
15 .775 .817 .223 .9490 .401 1.497 .423 1.577 3.472 1.207 5.737 .348 1.652 15

16 .750 .788 .9523 .422 1.483 .443 1.557 16
17 .728 .762 .9551 .441 1.470 .462 1.539 17
18 .707 .738 .9577 .458 1.458 .478 1.522 18
19 .688 .717 .9599 .473 1.447 .493 1.507 19
20 .671 .698 .9619 .4S8 1.436 .507 1.493 20

21 .655 .680 .963S .501 1.427 .520 1.4S1 21
22 .639 .662 .9655 .513 1.418 .531 1.469 22
23 .626 .647 .9670 .525 1.409 • .543 1.457 23
24 .612 .632 .9684 .535 1.401 .552 1.447 . . . . . 24
25 .600 .619 .9697 .545 1.394 .562 1.438 25

The average X ’ =  S X /n  =171.5/20 =  8.6 
The average range R'* =  S R /n

=  73.7/20 =  3.7 
The 3 <r limits are as follows:
For X : X '  ±  A d i = 8.6 ±  .729 X 3.7 

=  11.3 and 5.9 
For R: D iR ' and D ,R ' — 0 X 3.7 and 

2.28 X 3.7 =  0 and 8.4 
The control chart shown in Fig. 1 indi

cates that the process is in control except 
for lot 18 where the variation can be 
attributed to an assignable cause, perhaps 
a leaking steam coil or an inexperienced 
operator. If less of a variation in water 
content is desired a change in the manu
facturing process is indicated. If the data 
obtained are representative of what the 
process normally will do, then any values 
scattered between 5.9 and 11.3 can be 
attributed to the laws of chance. As addi
tional lots are tested the values should be 
immediately posted on the chart and if 
any fall outside the control limits, action 
should be taken to locate an assignable 
cause.

As the number of samples is increased 
the control limits more nearly approach 
the true average value. However, the 
extent of sampling will depend on the 
cost of inspection and the accuracy de
sired of the results. In analytical chemical 
procedures the number of samples generally 
must be small because of the time and 
cost of analysis.

Charts can be similarly constructed for 
many other factors over which control 
is desired. Density, color, moisture, m elt
ing point, purity, calibration of equip
ment, are some examples.

A CCEPTA N CE C O N TRO L

In a similar manner control charts can 
be constructed for purchased material in 
order to detect assignable causes of varia
tion in the vendors material. A minimum 
of 20 lots or sets of observations should 
be taken before calculating and construct
ing the control chart. In many cases data 
already on file may be used advantageously, 
especially if it is known that the material 
in question had proven satisfactory.

T he judicious use of sampling plans for 
the inspection and acceptance of purchased 
items can do much to reduce the risk in
herent in any sampling inspection. I t is 
economically unwise to inspect each item 
or unit yet it is desirable to minimize the 
chances of accepting a poor lot. How 
many samples should be inspected? How 
many defective pieces are to be permitted 
before rejecting the lot? W h a t is the 
probability of accepting lots of varying de
grees of quality? Again, the ultimate choice 
is dictated by an economic balance of 
the cost of inspection in relation to the 
quality desired. A consideration of prob
abilities enables one to select the best 
sampling plan for the purpose, with full

• W h ere  th e  n u m b e r of sa m p le s  Is less  th a n  
10. ra n g e  R  c an  be used  in s te ad  of <x. T h is  
sav es  co n sid e rab le  t im e  w ith o u t in tro d u c in g  
a n y  a p p re c iab le  e rro rs .

realization that any plan, other than 100 
percent inspection, involves a risk of ac
cepting poor lots and rejecting some good 
ones.

From the binomial theorem the general 
expression for the probability of finding c 
defective pieces in a sample size, n, from 
a lot having a fraction defective, P, is: 

n 1 (1 — P)n~c P c/(n  — c) I cl 
where n! is the product of all values of n 
from 1 to n  and 0 /  is equal to 1. (L. E. 
Simon, “An Engineers’ Manual of Statisti
cal M ethods,” John W iley & Sons, New 
York, 1941.).

From the foregoing expression, or from 
tables prepared for the purpose (Dodge

and Romig,” Sampling Inspection Tables—  
Single and Double Sampling,” John W iley 
& Sons, New York, 1944), i t  is possible to 
construct a so-called operating characteris
tic curve for any sampling plan. From this 
curve it is feasible to determine what the 
probability is of accepting or rejecting any 
lot of given quality.

Suppose metal containers are being pur
chased in lots of 5,000 and the buyer 
wishes to accept lots which are less than 
2 percent defective. Two sampling plans 
are being considered; one using a sample 
size of 100 and a maximum allowable 
number of defectives, c =  2; the second 
using a sample size (or number of samples)

F ig . 1— Lot 18 ap p ea rs  to  be o u t o f  co n tro l; the  It ch a rt, shows ind iv idual 
test values fo r  th is lo t to  be  closely g ro u p ed , in d ica tin g  th a t a system atic 

e r ro r  was in troduced  in  the  process
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Fig. 2— C om parison  o f sam pling  
p lans fo r  accep tance con tro l

of 200 with c =  4. Using the above ex
pression, the probabilities of accepting lots 
of varying quality are shown in Table III. 
These values are plotted in Fig. 2 together 
with the curve for a 100 percent inspection. 
For the level of 2 percent the smaller 
sample would accept more lots of that 
quality or better. O n the other hand the 
larger sample gives better protection 
against acceptance of poor lots; 14 percent 
better at the 4 percent defective level. The 
greater the sample size the more nearly the 
operating curve approaches the straight 
line of 100 percent inspection. T he sam
pling plans cited above are especially 
recommended since they cover a wide 
variety of conditions and list in detail the 
sample sizes and acceptance numbers to 
be used.

FIN ISH ED  PR O D U C T  C O N TR O L

The third application of statistical m eth
ods is to the control of the finished prod
uct. In most cases, samples of the final 
product are sent to the control laboratory 
for testing bu t no statistical analysis is 
made of the results. From such a study 
one can determine whether it  is necessary 
to institute control procedures a t the 
various points in the process.

Suppose a manufacturer is selling a 
compound whose free acid content is an 
important characteristic from the customers 
point of view. T he specification requires 
a value of 0.85 — 0.15 percent and he 
wishes to  know whether his process is in 
control with respect to these values. Aver
age of all values then is 0.85 and a is 0.15 
by definition. The data for 10 lots are 
given in Table IV. Because of the small 
number of samples range is used in con
structing the control chart instead of a,

T able I I I— P robab ility  o f A ccepting 
Lots o f  V arying Q uality

Fraction Defective P robability  of Lots 
in the Lot Being Accepted

7i »100  n »200
c =2 c=4

0.01 0 .92  0.94
0.02  0 .6 8  0.62
0.03 0 .44  0.40
0 .04 0 .22  0.10
0 .05 0 .12  0.03
0 .06 0 .06  0.01
0 .07 0 .03  0.00
0.0S  0.01 0 .00
0.09 0 .00  0 .00

since no significant improvement in ac
curacy will result from using a rather 
than R . This permits the use of simple 
computation.

Center lines, 
for X , X “ = 0.85
for R, R" — <Ucr = 2.059 X 0.15 =  0.31 

3 a control limits, 
for X , X"  ±  A<t = 0.85 ±  1.50 X .15 

=  1.08 and 0.63 
for R, Di<7 and Djcr =  0 X .15 and

4.698 X 0.15 =  0 and 0.70 
where ck, D\, and Di are correction factors 
required for small sample sizes.
The control chart for these values is 

shown in Fig. 3 from which it  appears that 
the process is in control except for lot 10. 
It is to be noted that variations within 
the control limits could still exceed the 
specification limits. Ideally, the specifi
cation limits should be the same as the 
control limits in order to  avoid rejections 
due only to a normal distribution of values. 
In the above examples, the process should 
be altered to bring the control limits 
closer to specification tolerances. This, of

T ab le IV— F ree  Acid V alues fo r
C ontro l C hart o f F in ished  P ro d u c t

Average of Range of
L ot No. 4 Samples 4 Samples

1 0 .85 0.10
2 0.90 0.15
3 0.9S 0.12
4 0.64 . 0 .20
5 0 .73 0.11
G 0.87 0.06
7 1.00 0.09
8 0.71 0.13
9 0.91 0 .07

10 1.20 0.21

Totals 8.79 1.24

course, would be a problem for the engi
neering department. The average value 
for the 10 lots is 0.879 which is very close 
to the specification value of 0.85. This 
illustrates the difficulty which may be en
countered if only averages are used.

SIG N IFIC A N CE 
O F X  AND R CHARTS

From the X chart it can be determined 
whether the process is in control, that is, 
whether the variations in the values are 
greater than those expected from chance. 
However, since each point on the chart 
represents an arithmetic average of 3 or 
more individual values, it is necessary to 
know something of the nature of this
average because, if taken alone, it may
conceal individual values which deviate ex
cessively from expected or desired ones. 
T he R chart furnishes a useful method of 
analyzing deviations in individual values
and of obtaining a true picture of the
process.

Fig. 3— T his ch a rt illu s tra tes a s itua tion  s im ila r to  th a t  in  F ig . 2 ;  how ever, 
if  th e  R  ch a rt w ere ou t o f con tro l i t  w ould ind ica te  e rra tic  ind iv idual values 

an d  w ould suggest th a t th e  process is op e ra tin g  inconsisten tly

U p p e r co n tro l lim it t.08-
Sp ecifica tio n  lim it

'Center Une X'

Specification lim it  
L ower contwi lim it 0.63
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‘e r  Une R

1 2 3 4 5 6  .7 8 9  10
L o f N u m b e r

0 )  4 -
0> t

> O

-a
'o
<
<D
0

it

V
O)
c
a
ce

1.30

1.20
1.10

1.00
0.90
0.80

0.70

0.60
0.Ś0

0.40

0.70

0.60

0.50
Ö.40

0.30
0.20
0.10

CHEMICAL ENGINEERING •  DECEMBER 1946 • 117



FROM THE VIEWPOINT OE THE EDITORS
S. D. KIRKPATRICK, Editor • JAMES A. LEE, M an ag in g  Editor • THEODORE R. OLIVE, J. R. CALLAHAM, Associate Editors • H. M. BATTERS, Market Editor 

L. B. P O P E , R. W. P O R T E R , J. V. H IG H T O W E R ,  E. C. F E T T E R , R. F. W A R R E N ,  A s s i s t a n t  E d i t o r s  • R. S. M c B R ID E ,  C o n s u l t i n g  E d i t o r

DISARMING JAPAN
E l i m i n a t i o n  of military industry from Japan has been 
recommended to our government by Ambassador Pauley, 
our distinguished reparations investigator. This is in 
line with the findings of the National Engineers Com
mittee on the Industrial Disarmament of Aggressor States. 
(See Chem. &  M et., July 1946, pp. 132-6.)

Those who have been assisting on the technical fea
tures of the reparations job recognize three basic princi
ples: Essentials of civilian activity must be maintained 
in the enemy country or the rest of the world will have to 
assist indefinitely with food and industrial goods; indus
tries which have only military significance can be com
pletely eliminated; there is a wide range of marginal 
activity partially essential for peacetime but potentially 
convertible to military purposes, all of which is in an area 
of controversy.

Process industries in the United States do not wish 
to have all competitive activities in Japan ended. But we 
believe that American industry' can and should supply 
a great deal of the controversial materials which might 
otherwise be made in Japan. W e need not be nationalis
tic or militaristic in an excessive degree to hope that Mr. 
Pauley and the State D epartm ent plan to hold back on 
the reestablishment of certain enterprises until the rem
nants of militarism in former enemy areas have been 
eliminated as fully as is possible.

Nothing should interfere with prompt reestablishment 
of agriculture and the means of ordinary living in these 
countries. But we hope that for the present, military 
industry will be defined rather broadly. The Japanese and 
the Germans both have enough to do in getting them
selves back on more essential activities that have no possi
ble military implications. W hen they have done that much 
well, then we can talk about the marginal industries that 
involve the risk of military diversion in case of emergency.

REBUILDING CONFIDENCE IN INDUSTRY
S p e a k i n g  to the National Fertilizer Association at its 
winter convention, President Maurice H. Lockwood said, 
“ It is tragic that the fertilizer industry, as well as many 
other American businesses, must devote so much time 
and energy to attempts to repel government advances into 
its competitive and progressive activities.” W e cordially 
agree. W e hope that something can be done soon to 
eliminate this diversion of energy from constructive into 
merely defensive programs.

American enterprise has been heckled by “do-gooders” 
for more than a dozen years. Many of the reformers 
have never themselves succeeded in any kind of commer
cial enterprise. Many of them have mistaken mere big

ness for badness. In the minds of a few, success in mak
ing a profit has been proof of sinfulness.

W ithou t becoming partisan one can hope that tire 
day of this philosophy has ended with the assumption of 
responsibility by the Republican party. N ot all virtue lies 
in that party, of course, for there certainly are many con
structive and conservative Democrats in office. W e hope 
that the thinking of these legislators and the leadership 
of the Executive Departments may now be concentrated 
on the tasks of rebuilding confidence in American enter
prise.

In this rebuilding of individual opportunity, necessarily 
lost in wartime, we shall not go back to the dim and 
benighted past by the reactionary reestablishment of spe
cial privilege. Social and economic affairs have advanced 
almost as much as technologic and industrial. But we 
can go forward from past achievements in all three fields 
to still greater American opportunity only if W ashington 
does not consume an undue share of official and industrial 
energy by fighting for “reform” merely for reform’s sake.

OUR WOBBLING POLICY ON RUBBER
A l r e a d y  W ashington is forgetting some of the lessons 
learned in war years about the difficulty of getting along 
without an adequate supply of rubber. Already plans have 
been made to bring into the United States huge tonnages 
of crude natural rubber that may threaten the future of 
the American-made synthetic industry.

T he inter-agency committee of the government, which 
recommended a national rubber policy only a few months 
ago, pointed out the importance of protecting the United 
States by two specific provisions. First it urged that at 
least a quarter million tons of synthetic rubber be made 
annually in government plants, if necessary, with subsidy 
or indirect aid. Second, it urged that an additional 
capacity of 350,000 tons per year be kept in up-to-minute 
standby condition for emergency use. The combination 
would provide for 600,000 tons of rubber on short notice, 
thus protecting the country from being completely cut 
off should another Pacific disturbance arise.

Official W ashington has been wobbling around, avoid
ing those two specific provisions by indirection if not 
by direct repeal. I t  is now contemplated that nearly a 
quarter million tons of crude rubber be brought into the 
United States during each three months of 1947. That 
would be enough to restock industry and to provide more 
than half of the total rubber needed for compounding 
during the year. I t  would likely shut down most of the 
present government capacity for American rubber.

A complicated game of international maneuvers for 
trade advantage is in progress. British and Dutch interests
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want the United States to resume use of natural rubber 
at the expense of synthetic. An unfortunately large per
centage of the American rubber industry seems to be 
acting in harmony with this proposal. W e appear to be 
in danger of destroying any opportunity for any large-scale 
rubber synthesis in tire United States, except with large 
government subsidy.

I t is important that everyone concerned go bach to 
fundamentals in his thinking. I t  is not time to abandon 
the inter-agency recommendations. By all means let us 
have enough natural rubber for effective compounding of 
all classes of rubber goods. But let us not destroy the 
American synthetic rubber industry in tire process.

INTERRUPTABLE FUEL SALES
A n e w  kind of fuel contract should be made by many 
units of process industry. I t should provide fuel supply on 
an interruptable basis in order that the net cost of fuel 
may be a minimum.

Usually we have thought of fuel supply as a part of 
o ur business that can never be interfered with without 
danger that is catastrophic. T hat is true if we are depend
ing on a single source of fuel. But there is now develop
ing an industrial situation in which shift from one fuel 
supply to another must be made from time to time in 
order that the most favorable costs be reached. This is 
particularly true when one of the fuels is gas purchased 
in large quantities from a pipeline company or from a 
public-utility gas company.

A great many pipeline and utility companies are in 
position to supply gas for industrial users a t very low 
prices for periods varying from seven to eleven months 
per year. This is possible because these fuel supply firms 
must maintain capacity operation of their generators or 
pipelines in order to have over-all economy in their own 
business. But these firms are confronted with peak de
mands for gas during the winter when householders take 
the largest quantities of fuel. During those seasons they 
must have some customers whose gas supply can be cut 
off in order that large numbers of little users can operate 
the gas furnaces in their homes.

In a few cases it is possible for companies to alternate 
between gas and oil; and in other cases gas and powdered 
coal are the alternates. In a few cases the industrial user 
turns from purchased gas to a standby supply of liquefied 
petroleum gases. There are enough such cases that the 
process engineer in many of our industries must make a 
new study of the fuel supply for his company. I t  promises 
to be an interesting, bu t somewhat difficult, undertaking.

THE TANKCAR BOTTLENECK
T a n k c a r  building for the transport of acid, ammonia, 
and liquefied petroleum gases has been speeded by Recon
version Director Steelman. Thus was recognized the great 
national urgency for getting more highly specialized trans
portation equipment for chemical enterprises.

It is evident that the chemical industry is going to 
continue to grow, perhaps at a faster rate than business 
as a whole. One of the essentials for further chemical 
expansion is the provision of more transport facilities. 
These must be designed, built for and owned by the

process industries since we cannot depend on the railroads 
to provide this special equipment.

Builders of tankcars and other special rolling stock are 
exceedingly busy just now. But our industries must keep 
them even busier for some time to come. Otherwise, we 
shall find that a major bottle neck limiting our business 
is the unavailability of these special cars.

IT’S OUR JOB, TOO
P r o c e s s  industries have a large stake in government 
economy, and a large responsibility for furthering it.
No neutral critic (if there be such) really expects the 
Republicans to eliminate a million governmental em
ployees, cut down expenditures for veterans and the mili
tary, and balance the budget, all at once. But it seems 
likely that the conservative Democrats and Republicans 
working together will go a long way toward reversing 
the trends established by New Deal lending and spending.

Industry pays much, if not most, of the taxes. I t there
fore has a great stake in this new movement for federal 
economy. But it also has a duty. Too many divisions of 
industry constantly run to W ashington asking costly 
favors, financial aid and other kinds of government sup
port which costs money. Before units of industry and 
industry groups do things like this they could well remem
ber that they themselves sooner or later must pay the bill.
If industry wants Uncle Sam to be Santa Claus, as do 
some other groups, then there is little chance for effective 
economy in W ashington.

f
I

THEY FOUGHT OUR FIGHT
I

I n d u s t r y  won an important battle with the supporters of 
TVA during the last weeks of the recent session of Con- ; 
gress. As a consequence, the funds proposed for building 
a government fertilizer works at Mobile were eliminated 
from the appropriation bill before it became a law. But 
to win one such battle, fortunate though it is, is not to 
win the whole campaign.

Those who would put the government into business in 
competition with industry remain well entrenched in 
their strongholds. They must be watched closely. They 
are no more to be trusted after a defeat like this than 
before. Every member of industry who believes in tire 
individual enterprise system m ust be constantly alert to 
keep within bounds such exponents of government in 
business.

This is extremely important for all process industries.
Let the idea of government making fertilizers spread 
further and we shall shortly have the government run
ning a dozen other kinds of chemical businesses. Some 
of these are closely related to the fertilizer business, like j 
the sulphuric acid industry. And others quite remote will 
not be free from attack. •

I t is important to remember that this is not a mere 
calling of "W olf, W olf!” by the fertilizer manufacturers.
The wolves who would destroy private business by gov
ernment competition are very real. Their howling is not 
conspicuous, bu t their stealthy technique is regularly 
practiced. It is important that we all be alert and not 
leave our defenses entirely in the hands of the single 
industry under attack.
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Refining Vegetable Oils 
By Petroleum Methods

EDITORIAL STAFF

Applying its know-how of the refining of petroleum acquired over 
a period of many years to the oil and fat industry, the M. W. Kellogg 
Co. has developed a process for the refining of vegetable, animal 
and fish oils. Several commercial plants are being built.— Editors

B
y  t h e  application of various engineer
ing principles and techniques de
veloped in their work in the petroleum 

refining industry, and in addition, by the 
utilization of chemical engineering m eth
ods, the M . W . Kellogg Co. has developed 
a new process for the refining of vegetable 
oils, fish oils, animal fats, waxes and fatty 
substances in general. W hile it has only 
recently been announced it has been quietly 
winning acceptance in industry since the 
end of the war, notably in paints and 
varnishes, soaps and related products, vita
mins, and various edible oils. At present 
seven commercial plants are under con
struction in the United States and abroad.

T he Solexol refining process is a solvent 
(propane) extraction and fractionation 
method. It is a countercurrent process 
which works automatically in a completely 
closed system. The solvent follows a cir
culating course around the system and is 
used over and over again. It costs less than 
five cents a gallon and the loss, as it cir
culates repeatedly through the columns, 
is so small as to be an insignificant factor 
of operating cost. The process deodorizes, 
decolorizes, extracts, and concentrates the 
basic factors of the oils and fats.

On the economic side, the process is 
said to assure increased earning power 
to oil processors through two advantages:
(a) low cost of operation; and (b) re
covery of various products having high 
market value from oils which in their 
present state sell at low prices.

W hile it is applicable to  all types of 
vegetable oils, the process work to date 
has been concentrated on soybean oil and 
cottonseed oil. Refining of soybean oil 
by this method has brought forth a diver
sity of oil products, both edible and indus
trial, which have already established their 
marketability. For example, 100 lb. of 
soybean oil, when processed, yields various 
fractional oils— decolorized, deodorized, 
and refined. T he yield includes: 68.5 lb. 
of salad oil, 30 lb. of quick-drying paint 
oil, and 1.5 lb. of lecithin and other 
products.

T he Solexol process will rim ove color 
from cottonseed oil by withdrawing color

pigments in a small, highly concentrated 
fraction. The withdrawal of color bodies 
by this technique reduces the loss of neu
tral oil which is now such an objectionable 
feature of the soap-producing alkali process. 
Concurrently with the removal of color 
from the oil, the resulting decolorized 
product passes through a column which

removes fatty acids and without resort to 
use of bleaching clays or similar agents 
produces a superior quality oil having all 
the characteristics demanded.

By reason of its ability to remove color
ing matter in highly concentrated form 
from edible tallows and greases quickly, 
at low cost, and as a continuous opera
tion it should prove to be a contribution 
to the soap making art, since it will cut 
costs and at the same time increase flex
ibility and smoothness of operation in soap 
factories. Some companies have already 
adopted the process.

One immediate significance of the 
process lies in its value to the pharmaceu
tical industry for the production of 
vitamins A and D. T he process (a) opens 
up a totally new source Of vitamins in its 
applicability to the hitherto untapped field 
of low vitamin potency fish-body oils such 
as sardines, herring, and menhaden and 
(b) greatly increases the concentration of 
high potency vitamin oils now being re
covered from the livers of such fish or 
soupfin shark, halibut and cod.

T h is p ilo t p la n t is n o t re f in in g  p e tro leu m  as m igh t be supposed  b u t cottonseed
oil. T ow er is 60  ft. h igh
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'CHEMICAL FÆ IMERIM PLAM NOTEBOOK
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$50 CASH PRIZE FOR A GOOD IDEA!
Until further notice the editors of Chemi

cal Engineering will award S50 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 December winner will be an
nounced in January, and his article pub
lished in February. 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,

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.

October Contest Prize W inner

HEATED JACKET PREVENTS HEAT LOSS FROM 
CLOSED PROCESS VESSELS
A. A. L Y N C H  and  M . W . R O S C H

A m erican Cyanamid Co.
Stam ford, Conn.

I
t  is sometimes necessary to avoid heat 

loss completely from a reaction vessel. 
The arrangement shown in the accompany

ing sketch accomplishments this in a 
simple manner, no matter what the tem
perature of the vessel contents may be, by 
providing an electrically heated jacket 
which is automatically maintained at the 
same temperature as the vessel contents,

so that there can be no heat flow from 
the vessel.

T he vessel wall (1) is insulated
(2) from a lightweight sheet metal jacket
(3) which, in tum , is wound with asbes
tos covered Nichrome resistance wire
(4) for electrical heating of the jacket. 
T he jacket too is insulated (5 ) .

T he temperature of the jacket is made

NOVEMBER WINNER!

A p rize  o f  $50  in  cash  
will be  issued to

A. L . G R O S S B E R G  and  
J .  M. R O E B U C K

C alifornia Research Corp., 
R ichmond, Calif.

F o r an  artic le  dealing  w ith  a 
u se fu l m eth o d  o f  re f lu x  con
tro l fo r  p ilo t p la n t co lum ns th a t 
has b een  ju d g ed  th e  w inner o f 

o u r N ovem ber contest.

T h is artic le  will ap p e a r  in  o u r 
J a n u a ry  issue. W atch fo r  it!

to follow the temperature of the vessel 
contents, as mentioned, by electric heating 
of the jacket. Automatic control is achieved 
by causing differences in the two tempera
tures to actuate a pyrometer controller 
which supplies electrical energy to the 
jacket heater by simple on-off action.

Iron-constantan wires from thermo
couples “A” and "B ” in the sketch are 
carried a short distance outside the in
sulation where they are connected as shown 
to extension wires of ordinary copper. All 
junctions are made up in the same box 
and hence are at the same ambient 
temperature. I t is im portant to note that 
the couples are connected so as to cancel 
out the resultant emf. when both are at 
the same temperature. The controller is 
operative only when a difference exists; the 
absolute magnitude of each emf. is of no 
consequence. For this reason, compensat
ing lead wires to the instrum ent are not 
required, nor is cold junction correction.

T he temperature of the vessel is mea
sured, if desired, by connecting extra iron- 
constantan leads to the junction of couple 
“A”, and to a pyrometer recorder as 
shown dotted in the sketch. The iron 
wire of the couple is common to the con
trolling and recording instruments— the 
constantan wire is not. Since couple “B” 
is grounded to the jacket, couple “A” must 
be electrically insulated from its contain
ing well if the system is to work.

CHEMICAL CONCERN HEATS 
600-FT . ROADWAY

To e l i m i n a t e  the hazard and delay that 
could be caused by winter’s snow and 
ice on a 600-ft. long, two-lane roadway 

leading into the Bridgeville, Pa., plant of 
American Cyanamid Co., engineers of that 
firm have designed a unique snow-removal

M aintaining jacket at same tem perature as vessel by means of electric heat prevents
heat loss from the vessel
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Under maximum operating conditions, 
the system is expected to accomplish the 
removal of a minimum of 1 in. of snow or 
0.1 in. of ice per hour. Engineers have 
calculated that snowfalls in excess of this 
rate are unusual and it is no t considered 
practical to design such melting systems 
for greater capacity.

As insurance against air lock in the sys
tem, two air vents were tapped into the 
piping layout a t the highest point and 
drainage was provided at a low point.

T he pipe runs, based upon engineering 
experience, are estimated to provide snow- 
free, ice-free wheel tracks about 2 to 3 ft. 
in width. Heat transferred from the buried 
wrought iron pipes to the concrete will 
warm the pavement sufficiently to melt 
snow and prevent ice from forming. Resi
dual water will be quickly evaporated from 
the warm surface by natural air currents.

This system of melting snow is one that 
is being studied with considerable interest 
by many engineers throughout the coun
try, since the idea of eliminating costly 
and time-consuming manual snow-removal 
operations has significant appeal. Proof 
that such systems are effective was offered 
last winter at the plant of a rubber com
pany in Buffalo, N . Y., where wrought 
iron snow melting pipes are embedded in 
the concrete driveway. The system kept 
the driveway free from snow during the 
heaviest snowfall in Buffalo’s history, when 
68 in. fell within a few days.

Automatic snow melting systems do not 
necessarily have to be kept in operation at 
all times. They can be turned on wheil 
snow is predicted— or when snow begins to 
fall. One manufacturing plant has rigged 
a delicately balanced metal plate that 
activates a circulator pump forcing water 
into the snow melting system if a signifi
cant snowfall takes place.

P la s tic  H ood fo r L ab o ra to ry  M ill

B. F . Goodrich Co. laboratories developed this 
simple metal and  sheet cellulose acetate hood 
fo r a  4 x  7-in. m ill to prevent fluffy pigments 
from flying and to avoid loss of rubber particles 
when extrem ely tough polymers a rc  being milled. 
The hood is about V\ in. above the pan so that 
pigment dropping into the pan can be w ithdraw n 
on a sheet of paper and fed to the batch 
through the spout w ithout removing the hood.

Eight lengths of wrought iron pipe carrying hot water are placed beneath this 
600-ft. roadway to keep four wheel tracks free of ice

system consisting of hot water pipes em
bedded in the concrete pavement.

The road, 24 ft. wide, is on a constant 
up-grade from the plant to a main thor
oughfare. Snow and ice would make it 
virtually impassable, creating a severe traffic 
problem especially during shift changes.

Company engineers conceived the idea 
of planting pipes in the roadway after 
they learned of the success of similar 
snow-melting systems in loading areas and 
sidewalks at other industrial plants and 
residences. The structural principles in
volved in designing and installing the sys
tem are somewhat related to those en
countered in radiant heating work.

Now completed and ready for opera-

This header Connects with a ll eight 
lengths of pipe at the start of the driveway

tion this winter, the snow-melting road 
is constructed of an 8-in. concrete slab, 
resting on graded earth. Embedded in 
the concrete at the bottom  of the slab 
are eight lengths of black wrought iron 
pipe, positioned on the road bed in such 
a manner as to provide two pipes 18 in. 
apart beneath each wheel track in both 
lanes.

These pipes run the entire 600 ft. from 
the main thoroughfare to a small bridge 
near the enlarged employees’ parking lot. 
The pipes are welded at each end of the 
run to 4-in. wrought iron header pipes.

' H ot water, a t an average temperature of 
165 deg. F., will be circulated through 
these pipes at approximately 50 g.p.m., 
against a head of 17 ft. The water will be 
heated by steam from the plant’s boilers 
in a converter used especially for the snow 
melting system.

Sufficient anti-freeze solution will be 
added to the system to prevent freezing 
during periods of non-operation.

N ew  U se fo r G asket Tool

Although developed for opening flanges in 
pipelines the Flange Jack (m ade by T . G. Pers- 
son Co., Bloomfield, N. J .)  has been found 
suitable fo r opening up other sorts o f flanged 
surfaces in tanks, evaporators, condensers and 
heat exchangers, and valve bonnets. The tool, 
shown here being used to  separate the flanges 
of a  heat exchanger, facilitates gasket renewal 
and other m aintenance jobs.



R E P O R T  O N .

Progress in Development of
GAS TURBINES

With the exception of aircraft applications, Houdry catalytic cracking units 
have been the greatest single user of gas turbines in this country. Further ap
plication in the process industries will depend on their ability to do some jobs 
better than other prim e movers. Gas turbines can he designed with high effi
ciencies to deliver all or any part of their useful output in the form  of power, 
compressed air and/or steam. Add to this the likelihood that gas tu r
bines may well he adapted to use atomic energy, and it seems increasingly 
im portant for chemical engineers to become familiar with this new tool. This 
report then, prepared with the assistan ce of S. A. Tucker, McGraiv-Hill World 
News, and taken largely from  an extensive article by L. N. Rowley and 
B. G. A. Skrotzki, managing editor and associate editor respectively of P ower, 
summarizes recent gas turbine developments.

S
i m p l e s t  form of gas-turbine plant, 
consists of a compressor, a combustion 

chamber, and a turbine. The compressor 
takes in atmospheric air and raises its 
pressure. In the combustion chamber, fuel 
burns in this compressed air, raising its 
temperature and increasing its heat energy. 
This produces a working fluid that can be 
expanded in the turbine to develop me
chanical energy. Part of the gas turbine’s 
energy output goes to drive the compressor 
and the remainder is available as useful 
work. T he fact that the working fluid is a 
gas gives the gas turbine its name; there is 
no connection with the fuel burned, which 
may be liquid, gaseous, or, possibly, solid.

T he gas turbine is similar in construc
tion to the low pressure, stages of a steam 
turbine, bu t instead of operating on steam 
under pressure, it operates on ho t combus 
tion gases under pressure. In this respect 
it is related to the internal combustion 
engine. Since the fuel used must be 
burned under pressure, the combustion air 
for the gas turbine must be compressed, 
bu t the compressor does not require all of 
the power produced by the turbine, so that

a surplus is available for the production of 
mechanical power, electricity, production 
of steam, or for compressing additional 
air for process use.

H O W  IT  W ORKS

In principle, ordinary air is compressed 
to any convenient pressure, say 60 lb. 
per sq.in. gage and passed through a 
combustion chamber where enough fuel 
is fired to bring the “flue” gas up to oper
ating temperature, say 1,200 deg. F . Prod
ucts of combustion, together with the ex
cess air, expand through the turbine blades 
to atmosphere. Since more work is availa
ble from the expanding high-temperature 
gas than is required by the low-temperature 
compression, the turbine has an excess of 
power available.

Essentially the same process occurs as 
in a diesel cylinder. Here air is com
pressed on the upstroke by absorbing en
ergy from the flywheel. Oil is forced into 
the cylinder and burned under practically 
constant pressure conditions. On the 
downstroke, the ho t gas expands and de

livers more work to the flywheel than was 
absorbed in compressing the charge. W ork 
required for the compression stroke is a 
large fraction, around two-thirds, of the 
work of the power stroke.

All these operations are duplicated in the 
gas-turbine unit, except that the flow is 
continuous. T he total heat-temperature- 
entropy chart of Fig. 1 could apply to either 
turbine or diesel engine. For the gas tur
bine, compressing 1 lb. of air from atmos
pheric pressure and 60 deg. F . to 60 lb. per 
sq.in. gage and approximately 420 deg. F. 
requires 87 B.t.u. in the form of mechani
cal work at 85 percent compressors effi
ciency. Burning oil raises the temperature 
to 1,200 deg. F . a t the expense of 193
B.t.u. In expanding through the turbine at 
88 percent efficiency (assumed), 130 B.t.u. 
of useful mechanical work can be realized. 
T he exhaust gas carries away 150 B.t.u. 
at about 700 deg. F., part of which can, of 
course, be reclaimed in a heat exchanger 
or waste-heat boiler. In all, the un it can 
pu t out 130 minus 87 or 43 B .t.u. per lb. 
of air flowing, at the expense of 193 B.t.u. 
from fuel oil, or approximately 22.3 per-
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Fig- 1— Skeleton M ollier ch a rt fo r  a ir  ind icates th e  ap p ro x im ate  p erfo rm an ce  
o f a gas tu rb in e  o p e ra tin g  a t 1 ,200 deg. F ., and  60  lb . p e r  sq. in . gage

cent thermal efficiency (theoretical). This 
efficiency, for the basic cycle, compares 
poorly with perhaps 30 percent for steam 
power plants and around 40 percent for 
the best diesel engines.

The problem becomes the familiar one 
of making as much useful energy as pos

sible from as little fuel. Since part of the 
fuel burned goes to make up losses, prin
cipally in the compressor and turbine, vari
ous steps have been taken to design these 
machines for highest possible efficiency. 
Tremendous strides have been made since 
early gas-turbine plants failed for lack of

high-efficiency machines, bu t an efficiency 
level has now been reached from which 
further advances must need be slow.

Perhaps the most promising way. to boost 
over-all efficiency is to increase throttle 
temperature. This can be done by con
tinuing to burn the same am ount of fuel 
while decreasing the air flow. Assume that 
this is done in such a way that, while the 
mass of gas flowing through the turbine is 
less, the increase in temperature is enough 
to keep total energy the same. Turbine 
output thus remains constant but, with less 
air flow, the compressor needs to do less 
work and hence a greater proportion of 
turbine output is available as useful power.

IN CREA SE E FFIC IE N C Y

Throttle temperature is limited by the 
fact that metal parts exposed to  the gas 
cannot be heated beyond their ability to 
retain their strength and other structural 
properties. W ith  today’s materials and 
suitable design, 1,200 deg. F. is considered 
a safe temperature for commercial long-life 
machines; 1,330 deg. F . is the highest level 
yet attempted without some means of cool
ing.

For a plant that is extremely simple, Fig. 
2 (a ) , which requires no cooling water and 
may be made highly compact and light in 
weight, actual efficiencies of 18 to 20 per
cent offer attractive possibilities. Never
theless, metallurgists seek continuously for 
materials to withstand higher temperatures 
needed for higher efficiencies.

• At the same time, designers turn to other 
ways of boosting efficiency. Thus air cook
ing, and other schemes are used to permit 
operation at higher temperatures without 
overheating stressed metals. And, as has 
been the case in steam plants, higher ef
ficiency can be obtained by more complex 
hookups, utilizing various efficiency-improv
ing devices. For example, in Fig. 2 (b) 
turbine exhaust can be passed thrdugh a 
heat exchanger (regenerator) to preheat 
air going from compressor to combustion 
chamber. Thus waste heat does some of 
the temperature-raising job and less fuel 
need be burned.

In compressor work it is common prac
tice to divide compression into two or more 
stages and to cool the air between them. 
Such intercooling as in Fig. 1 (c) removes 
part or all of the heat of compression, re
ducing volume of air to be handled in the 
succeeding stage. This, in turn, decreases 
compression work, permitting a smaller 
compressor with less power consumption. 
T he same scheme may be applied to a gas- 
turbine plant. Under suitable conditions, it 
improves over-all efficiency; it may be em
ployed for the compressor benefits alone.

Expansion in the turbine may also be 
divided into a number of steps and the 
gas reheated between, as in Fig. 2 (d ) . 
This permits doing more of the expansion ' 
at high temperature and usually improves 
over-all efficiency.

Fig. 2— Efficiency o f a sim ple gas tu rb in e  ( a )  is im proved  by add ing  a 
reg en era to r ( b ) ,  com pressor in te rcoo le r (c )  and  reh ea t cham ber (d )
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It is apparent that there is no lack of 
ways to raise gas-turbine efficiency; the 
problem in most cases is to determine the 
combination of efficiency-increasing steps 
that produces the most economical answer 
to the demands of a particular application.

O PEN  CYCLE HOOKUPS

Gas turbines that operate with compres
sors taking suction from the atmosphere 
and turbines exhausting to it are known as 
open-cycle plants. T he great majority of 
plants thus far designed and built are of 
this basic type, with working elements 
arranged to meet the efficiency and general 
requirements of their service. T he simplest 
form of plant, with only compressor, com
bustion chamber and turbine, Fig. 3 (a ) , 
can be extremely light in weight and com
pact. This same simplicity, reflected in 
lower first cost, makes this type suitable for 
other jobs, standby and peak-load plants.

The 2,000-hp. ex-perimental unit built 
by W estinghouse, Fig. 3 (b) shows influ
ence of their aircraft experience. Straight- 
line layout of compressor, multiple combus
tion chambers and turbine practically

eliminates piping and cuts pressure losses. 
Operating at 9,000 rpm. and 1,350 deg. 
F., highest temperature yet attem pted w ith
out air cooling, its efficiency is estimated at 
20 percent. Over-all length is 264 ft., 
width 3 i ft., and height 6 ft.

Gains are made possible by adding heat 
recovery to the simple cycle. Fig. 3 (c) 
shows a single-shaft plant employing re
generation, now being built by Brown 
Boveri. Efficiency will be in the range 
from 23 to 26 percent.

Addition of intercoolers and reheaters 
for higher efficiency fits in well with a 
2-shaft arrangement, which offers control 
flexibility and other mechanical advantages. 
This permits operating one turbine at 
constant speed and the other at variable 
speed for better part-load efficiency. Fig. 
3 (d) shows the 2-shaft machine built by 
Brown Boveri for a standby power plant. 
W ithout regenerator, and operating at 
1,112 deg. F., it shows efficiencies of 23 
percent at full load, 21 percent at 17 
percent at 4 and 10 percent at i .  This set 
can go from cold to full speed in 4 min.

Air cooling of first-stage disks and use 
of impulse blading for a large temperature

drop in fixed nozzles where stress is low 
characterizes the unit built by Allis- 
Chalmers for the U. S. Naval Experiment 
Station at Annapolis, which operates at 
1,500 deg. F., highest temperature yet 
reached for a long-life machine. Its two- 
shaft arrangement, Fig. 3 (e) with output 
and compressor turbines and their respec
tive combustion chambers in parallel, facili
tates testing each element.

The 2,500-lip. gas-turbine plant built for 
the Navy by Elliott Co. follows the 2-shaft 
design, with one intercooler and one re
heater, Fig. 4 (a ) . Operating a t 1,250 
deg. F., and with a regenerator of 75 
percent effectiveness, it tested 29.5 percent.

Fig. 3 .— T ypical open-cycle p la n t 
designs show a w ide varie ty  of 
h o o k u p s: ( a )  B asic gas tu rb in e
assem bly ; (b )  sim plicity  m ark s th e  
2 ,000-hp. W estinghouse u n it ;  (c )  
sing le  sh a f t h o o k u p  w ith  reg en e ra 
to r  is u sed  in  th is B row n Boveri 
1 ,650 kw. u n i t ;  (d )  la rgest gas tu r 
b in e  yet b u ilt, 10 ,000 kw. Brown 
Boveri u n it, a 2-shaft design w ith 
reh ea t an d  in tcrcoo ling  w ithout re 
g en era tio n ; (e )  2 -shaft Allis-Chal- 
m crs ex p erim en ta l u n it

G enerator;

Exhaust A ir intake
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Fig. 4— M ore open-cycle p lan ts : ( a )  2 -shaft u n it b u ilt fo r  th e  Navy by E llio tt h as  in tercoo ling , reh ea t an d  reg en era tio n
(b )  regenera tion  an d  add itiona l in te rcoo ling  give h ig h  efficiency to  th is 10 ,000 kw. B row n B overi u n it

Another 10,000-kw. unit under con- temperature before it enters the compressor
struction at Brown Boveri employs a re- to repeat the cycle. Closed-cycle perform-
generator and two intercoolers, Fig. 4 (b ) . ance follows that of open cycle and the
It will be used for power generation, hence practical results of such steps as regenera-
higher efficiency is desirable. tion, reheating and intercooling are essen

tially the same. Use of gases other than air 
CLOSED CYCLE PLANTS as a working fluid offers certain advan

tages in specific output and efficiency.
The closed-cycle plant differs from the Most of the advantages seen in the 

open cycle in that air is recirculated. T he closed cycle grow out of that fact tha t it
diagrams of Fig. 5 (a) show how this is operates at pressures above atmospheric,
done. Air is heated indirectly in an air For example, pressure at compressor inlet
heater, corresponding to the boiler in a might be 80 lb. per sq.in. instead of atmos-
steam plant. Thus the air is heated with- pheric. I t is characteristic of gas-turbine
out contamination by combustion prod- plants that for each temperature and ma-
ucts. I t  expands through the turbine in chine efficiency there is one best pressure
the usual fashion and then passes to a pre- ratio. If this is 5.0 then with the closed
cooler, corresponding to a condenser in a cycle, top pressure would be 400 lb. per
steam plant. This restores air to  original sq.in. instead of about 75 in an open cycle.

Fig. 5— -.Closed-cycle p lan ts  d iffe r fro m  open  in  th a t a ir  is rec ircu la ted , be ing  hea ted  ind irec tly  and  cooled befo re  
re tu rn  to  th e  com pressor ( le f t)  p e rm ittin g  o p e ra tio n  a t h ig h e r  p re ssu re ; ex p erim en ta l 2,000  kw. closed-cycle p lan t 

o f E scher Wyss em ploys th ree  com pressors, w ith in te rcoo ling , reg en era tio n , an d  two tu rb in es w ithout reh ea tin g

These higher pressures mean higher air 
density and smaller volume, hence smaller 
dimensions for turbines, compressors, etc. 
In turn, smaller dimensions for a given 
output permit higher temperatures w ith
out exceeding conservative stress limits. 
High density also improves heat-transfer co
efficients and this, coupled w ith smaller 
volume, makes for substantial reductions in 
size and weight of heat exchangers.

Fig. 5 (b) is the hookup of a 2,000-kw. 
test plant built by Escher Wyss for closed- 
cycle operation. At 1,268 deg. F., with a 
pressure ratio of about 4.0 (85 to 343 lh. 
per sq.in. ahs.) this plant showed an ef
ficiency of 31.5 percent at full load and 
about 25 percent at i  load.

A semiclosed cycle was proposed by 
W estinghouse engineers in 1944. In this
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Fig. 8— Axial-flow com presso r b lad ing  is s im ila r lo a 
section  o f  a p ro p e lle r

F ig. 6— Most m u ltis tag e  gas tu rb in es em ploy  reac tion  
b lad ing , as show n clearly  in  th is view

T he recently introduced Lysholm com
pressor, made by Elliott, is a rotary lobe 
machine which can compress air before dis
charging it, in contrast to the conventional 
lobe compressor which transports air into 
a region of higher pressure where it is 
compressed by back flow effect. Fig. 7 (b) 
shows a Lysholm unit with casing top 
half lifted. Lobes mesh accurately w ith
out touching, their relative positions being 
maintained by the driving gears. Air inlet 
hood is at lower right and discharge noz
zle a t upper left.

Centrifugal compressors are widely used 
in aircraft gas turbines bu t have no t yet 
been applied in other commercial types. 
Fig. 7 (c) shows a centrifugal compressor

sion ratios. Gas-turbine compressors should 
be inherently high-speed machines produc
ing a continuous flow of oil-free air.

case, fuel’would be burned directly in the 
circuit, instead of indirectly as in the 
closed cycle. Supply of fresh air needed 
if f  combustion would come from an 
auxiliary compressor driven by a small tur
bine operating on gas drawn from the 
main cycle to offset effect of adding com
bustion air. Pressures of 150 and 600 lb. 
per sq.in. were suggested. Direct firing 
eliminates the air heater bu t fuel flexilibity 
is lost.

AIR COM PRESSORS

It might be said that the axial-flow 
compressor, Fig. 7 (a), and Fig. 8 with 
its high efficiency, made the commercial 
gas turbine possible and it is now used 
in virtually all non-aviation designs. In 
general mechanical layout, an axial-flow 
compressor resembles a turbine. Principal 
difference lies in blade contour. Instead 
of the turbine’s typical cresent shape, 
compressor blading looks much like a sec
tion of a propeller.

F ig . 7— T h ree  types o f h ig h  efficiency com pressors can  he 
used w ith gas tu rb in es : ( a )  Axial-flow is m ost com m on fo r 
non-aviation  designs; (b )  L ysholm  ro ta ry  lobe com presso r;
(c )  G eneral E lectric  c en trifu g a l u n it used in  je t a irc ra ft

T U R B IN E  C O N ST R U C TIO N

Having covered the general layout and 
performance of gas-turbine plants, it  seems 
worthwhile to examine the major pieces of 
equipment comprising such a plant. Many 
of the items resemble equipm ent with 
which we are familiar such as turbines, 
compressors, heat exchangers. However, 
there are some differences. These arise be
cause the gas-turbine plant operates with 
gas as a working fluid and, perhaps even 
more important, because it must run at 
high temperature and efficiency to be com
mercially attractive.

Blades may be made by forging, machin
ing from rolled bar stock and shapes, and 
by precision casting. M ost multistage gas 
turbines employ reaction blading through
out, as in Fig. 6.

Turbine rotors and disks present a seri
ous problem; large forgings of heat-resisting 
alloys cannot yet be produced dependably. 
This has led to use of various forms of 
built-up rotors comprising disks welded to 
gether according to a variety of designs. 
For example, the Elliott turbine has a hol
low rotor fabricated from crossrolled plate; 
the first disk is shrunk on the forged stub 
shaft and welded, and each succeeding disk 
is installed in the same manner.

Turbine casings offer no major diffi
culties; forged or cast alloy sections are 
available and welded-plate construction is 
relatively simple. High rate of expansion 
with temperature rise characterizes many 
of the heat-resisting alloys, hence turbine 
designs must be able to take care of expan
sions up to i  in. per ft.

Of the many types of air compressors, 
only three have thus far proved satisfactory 
for gas-turbine service, which requires 
highest possible efficiency in handling 
relatively large volumnes at low compres-
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Fig. 9— Typical p erfo rm an ce  curves give a  ro u g h  idea o f  com pressor o p e ra tin g  ch aracteristics; ax ial ( le f t)  and  
Lysholm  un its  (m id d le ) a re  designed fo r  s im ila r co n d itio n s ; c en tr ifu g a l u n its  ( r ig h t)  h an d le  sm aller volum es

rotor from a General Electric jet engine; 
its principle of operation is familiar. Air 
trapped between rotor blades is thrown out 
past blade tips by centrifugal force. A 
stationary diffuser closely fitted about the 
rotor converts the velocity energy into pres
sure by deceleration. The vacuum that 
tends to form causes atmosphere air to 
enter the rotor to replace air thrown out 
by centrifugal action, thus maintaining 
air flow.

Fig. 9 shows the operating characteris
tics of these three basic compressor types. 
The axial is essentially a constant volume- 
flow machine and has a fairly narrow stable 
range. W hile a centrifugal can be operated 
stably over a wider volume range it also 
shows unstable characteristics a t low flow 
rates. In the unstable region, air flow

becomes highly erratic, dropping to zero 
and then surging to a high value for short 
intervals.

The Lysholm compressor, a positive- 
displacement machine, displays the most 
stable characteristics. In contrast to the 
others, in which pressure is a unique func
tion of speed,' and capacity range at any 
particular speed is restricted, the Lysholm 
can deliver volume in proportion to speed, 
and at any particular speed can work 
against any pressure up to the design limit.

C O M BU STIO N  CHAMBERS

Extremely high rates of heat release 
characterize gas-turbine combustion cham
bers which, for open-cycle plants burning 
liquid or gaseous fuels, are relatively simple

Fig. 11— L ayout o f coal-burn ing  system  fo r  gas tu rb in e  coal h an d lin g  and  
com bustion  p la n t p roposed  fo r  gas-tu rb ine  locom otive; coal tak en  fro m  
b u n k e r  by a screw feed e r is crushed  to  8-m esh, d ischarg ing  to twin p re ssu r
izing tanks th a t a re  filled a lte rna te ly . F rom  h e re  coal flows th ro u g h  je t 
a tom izer w here it  is pulverized by a ir  p ressu re  d rop . Coal then  b u rn s  in  
cyclone fu rn ace  and  com bustion  p roducts m ixed  w ith excess a ir  pass th rough  
b a tte ry  o f A erotec tubes w here ab o u t 9 5 %  of flvash is separa ted  from  gas

ttion (on ond 
separator Vent 

I

Twin-tank system (or 
pressurizing crushed
coa t  v

JL

Vortex-type (urnoce
1,500,000 Btu per hr 
per cu (t heat release 

\
\ Air (rom regenerator 

75 psia, 650  F  7

t-Dry er and 
crusher

Separators

in construction. T he double-shell chamber 
of Fig. 10 (a) is typical of units built by 
Brown Boveri and Allis-Chalmers. Since 
maximum usable temperature at the tur- 

,b in e  inlet is in the range 1,100 to 1,500 
deg. F., compared to 3,000 or 4,000 dcg. 
F. in the combustion zone, large quantities 
of excess air are essential. The double
shell design takes advantage of this excess 
air to maintain metal parts below critical 
temperature levels and avoid need for re
fractory constructions.

A mechanical-atomizing nozzle injects 
oil continuously; rate can be varied through 
a wide range in response to load demands. 
Heat releases of 2.5 million B.t.u. per cu. 
ft. per hr. have been attained.

Fig. 10 (b ) shows the combustion 
chamber of the Elliott gas turbine. Here 
air from the regenerator enters at the bot
tom, part being diverted to enter the 
ignition cone through slots shown. The 
main body of air makes a right-angle turn, 
forming two vortexes into which oil is 
injected. The comparatively small flame 
has an estimated temperature of 3,000 
deg. F. Heat release is 2.5 million B.t.u. 
per cu. ft. per hr.

Injection equipment similar to that em
ployed in diesels, operating a t a frequency 
of 1,60 pulses per second to produce a 
continuous flame, gives a turndown range 
of between 20 and 30 to 1 for part-load 
operation.

Fuel requirements of gas-turbine plants 
vary widely. In principle, closed cycle 
plants can burn any fuel, at the other end 
of the range we have the high-specific ou t
put aircraft plants, limited to light distillate 
fuels. Most open-cycle plants for rail, 
marine or stationary service will handle 
Bunker C  fuel oil. Gas, of course, proves 
highly suitable as a fuel.

Ability to burn coal in the open cycle 
seems essential to its assuming wide com
mercial importance. This presents a three
fold problem; (1) handling and pulveriz
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ing coal for pressurized combustion, (2)' 
burning coal at rates many times higher 
than conventional practice, and (3) keep
ing flyash concentration in gas passing 
through the turbine to an acceptable min
imum. Fig. 11 illustrates the coal burn
ing apparatus now visualized.

R EG ENERATO RS

Gas-turbine-plant heat exchangers in
clude intercoolers and regenerators and the 
air heaters and precoolers used in closed 
and semiclosed cycles. Intercoolers and 
precoolers do not depart markedly from 
usual practice.

The regenerator offers a challenge to 
designers: gas-to-gas heat transfer, with 
relatively small temperature drops and a 
strict limit on allowable pressure drop, 
tends to produce a bulky unit if any high 
degree of heat recovery is desired. A re
generator design using U-tubes is shown 
schematically in Fig. 12. Compressed air 
flows inside tubes and turbine exhaust 
outside; in effect, both make single passes.

Control of gas-turbine output is essen
tially simple; the means chosen depends 
on plant layout and nature of load. Single
shaft open-cycle plants operate essentially 
under direct fuel control. This means 
variable-temperature constant-flow opera
tion, which has the merit of simplicity but 
gives poor part-load characteristics.

W here good part-load characteristics are 
essential, for either constant- or variable- 
speed operation, it is customary to use a 
two-shaft machine, with compressor and 
driving turbine on one and the output 
turbine on the other. This permits varying 
compressor speed to control flow rate and 
turbine inlet temperature can be held 
essentially constant. Amount of flow-rate 
variation possible depends on compressor 
characteristics; it is in this connection that 
the Lysholm compressor, with its wide 
stable range, has particular merit.

In the closed cycle, constant-temperature 
operation can be attained by adjusting

Fig. 10— (a )  D ouble shell com bus
tion  cham ber used by B row n Boveri 
and  A llis-Chalm ers em ploys second
ary  a ir  to  cool m eta l p a rts  below 
critical tem p e ra tu re s ; (b )  E llio tt 
com bustion  cham ber uses fu e l in jec
to r sim ilar to th a t o f diesel engines

working-medium density to meet load 
changes. In essence, a small compressor 
maintains pressure in an accumulator from 
which air enters the system on load in
crease. On load decrease, air bleeds from 
the system into a low-pressure chamber 
where charging compressor takes suction.

APPLICATIONS

Today there are many more gas tur
bines in aircraft than on land or sea. Jet 
propulsion, Fig. 13 (a) is firmly estab
lished in the high-speed high-altitude 
range, so far entirely for military use.

Better suited to  moderate speeds and 
normal altitudes, and superior with re
spect to .length of takeoff required is the 
gas-turbine-driven propeller unit, Fig. 13
(b ) , expected to have immediate com
mercial application bu t no t yet in the air. 
The “propjet” offers some advantages over 
jet propulsion in range and cargo capacity.

Expectations that the gas-turbine will 
eventually dominate aircraft propulsion 
rest on the belief that the industry will

Prim ary o/'r whirling in 
counterclockwise rotation

F u e l injector

Fig. 12— Schem atic design o f a U -tube reg en era to r

demand ever larger 'and faster planes, 
for both of which problems gas-turbines 
promise answers. T he gas turbine appeals 
as a locomotive power plant because it is 
simple, compact and requires no cooling 
water, has inherently low maintenance and 
high availability characteristics, and can be 
built with large power output within a 
single cab. Efficiency is better than steam, 
which can burn ' coal, and lower than 
diesel, which burns oil.

Ship-drive gas turbines are being pro-

F ig . 13— A ircraft je t engines em 
ploy gas tu rb in e s ; ( a )  tu rb in e  uses 
enough  energy  to  drive com pressor 
while rem ain in g  energy  fu rn ish es 
je t p ro p u ls io n ; (b )  in  p ro p je t 
hookup  th e  tu rb in e  absorbs m ost 
o f the energy  to  d rive com pressor 

and  conventional p ro p e lle r
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S p a in ; (b )  over 30 un its  like  th is p ro d u ce  high, te m p e ra tu re  com pressed a ir  fo r  th e  H oudry  catalytic crack ing  process

For stationary power use, gas turbines 
have first appeared as standby or peak-load 
plants where the cost of fuel has been 
of lesser importance than other considera
tions. W here the number of service hours 
is small, the deciding factor has been ini
tial cost, and for this service the gas tur
bine offers the least plant cost. In its 
simplest form the gas turbine meets re
quirements of quick starting, small space, 
low weight, simple attendance and low- 
maintenance costs. N o cooling water is 
required for sizes up to about 6000 kw.

PROCESS IN D U STRY  USE

From the standpoint of process industry 
use the most im portant characteristic of 
the gas turbine is that it can be designed 
solely for power output, solely for steam 
generation, or solely for large volume pro
duction of compressed air. In the future 
it should be a relatively simple matter to 
design units of which the total output can 
be taken as any desired fraction of high 
or low pressure steam, ho t or cold air at 
pressures up to about 120 lb. per sq. in., 
and the remainder as mechanical work or 
electrical energy. Briefly stated, the gas 
turbine can produce steam, compressed air, 
and power in any proportion desired. Thus 
the specific requirements of process work 
can be met in a single compact unit.

In this country, only industrial applica
tion of 4he gas turbine has been in the 
petroleum industry where over 30 units 
are used to produce high temperature com
pressed air for the Houdry catalytic crack
ing process, Fig. 14 (b ) . Built by both 
Brown Boveri and Allis-Chalmers these 
installations have, since 1936, demonstrated 
the practicability of basic gas turbine ele
ments over long periods of operation at 
temperatures of 850 to 950 deg. F .

O ther process application requiring large 
quantities of compressed air are in pros
pect, bu t the only machine known to be 
under construction is for a steel mill in 
Spain. Built by Brown Boveri, this unit 
will deliver 120,000 lb. per hr. of air at

29 lb. per sq.in. gage to a Bessemer con
verter, using blast furnace gas as fuel, Fig. 
14 (a ) .

W hen it is desired to take a large part of 
the output as high pressure steam, a Velox 
or similar boiler may be used. The present 
form of gas turbine was originally developed 
as an auxiliary to the Velox boiler which 
depends for its compactness (about A  the 
space of watertube boilers of conventional 
construction) on supercharging the com
bustion space to 20-35 lb. per sq.in. pres
sure. Here it is possible to utilize steam 
generating surface around the combustion 
chamber of the gas turbine to supply any 
specific quantity of process steam.

Fig. 15 shows a unit designed for power 
and steam using a waste heat boiler. Gas 
leaves the turbine at about 700 deg. F. 
and any part of its heat may be absorbed in 
a conventional waste heat boiler.

I t must be remembered, however, that 
where relatively large quantities of moder
ate or low pressure process steam are 
needed, and where power can be supplied 
by a back pressure steam turbine, the con
ventional steam plant offers a higher utili
zation of fuel energy. On the other hand, 
where small amounts of steam (in com
parison to power requirement are needed 
at high pressure) it  can be supplied by 
“skimming the cream” of the high temper
ature fuel energy w ithout appreciably af
fecting the power making functions of the 
gas turbine.

Another possible use of the gas turbine 
may well be in the recovery of atomic 
energy. Undoubtedly this application is 
being studied in the search for economical 
means of tapping this source of power. 
W here coal is less costly than fuel oil, new 
methods of gas production may well lead to 
applications of gas turbines supplied by gas 
producers now under development.

R ep rin ts  o f  th is re p o r t a re  available 
a t  25 cents p e r  copy. A ddress the 
E d ito ria l D ep t., Chemical E ngineering, 
330  W est 4 2 n d  St., New Y ork 18, N. Y.

posed in Switzerland, England and this 
country. Brown Boveri designs call for 
open-cycle machines; Sulzer Bros, are test
ing a semiclosed-cycle plant; the British 
intend to replace one of two diesels in a 
new tanker with a projected gas turbine.

As a result of our own extensive Navy 
program, many marine units have been 
designed or built. The first commercial 
gas turbine installation will undoubtedly 
be the Elliott unit now under construc
tion for the Maritime Commission for 
conversion of a Liberty ship collier.

Application of gas turbines to generation 
of electric power depends for the im
mediate future on versatility in meeting 
specific requirements as to type of service, 
fuel, lack of water supply or other unusual 
circumstances. T hat numerous places exist 
where the particular abilities of gas tur
bines apply is demonstrated by the fact 
that 12 such units, aggregating 78,000 
kw., have been built or are on order, for 
plants ranging from standby to base-load 
power service, and in size from 1200 to
27,000 kw.

Fig. 15— U nit designed fo r pow er 
and  steam  using  a waste hea t bo iler
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PROCESS EQUIPMENT SEWS
TH EO D O RE  R. O L IVE , A sso c ia te  E d ito r

CONCRETE STAVE TANK
A n o v e l  construction suitable for stor

age silos, bins and tanks, which is said 
to be completely waterproof and there
fore suitable for liquid storage, has been 
developed by and is available from Mark 
Lintz, Mining and Metallurgical Engineer, 
116 New Montgomery St., San Francisco 
5, Calif. T he tank or silo is built up of 
precast, reinforced concrete staves which 
are gasketed along the vertical joints by 
means of wooden splines and along the 
horizontal joints by means of a special 
asphalt gasket with a i  in. spacer ridge 
which is placed between the stave ends. 
Vessels of any diameter for which suitable 
hoop steel can be obtained can thus be 
assembled.

Under the hoops, as shown in the draw
ing, it is customary' to use wood battens 
for greater flexibility, although in some 
cases the staves may be assembled w ith
out battens. T he staves, which are nor
mally 10 x 4 i  in. in cross section, range 
from 2 to 10 ft. in length. A stave 8 ft. 
long, made of light-weight aggregate, 
weighs 210 lb. A simple erection system 
employing a portable hoist is used. Staves 
may be cast by the manufacturer in his 
shop, or on large installations, cast on the 
job. I t is claimed that three men can 
erect a silo 18 ft. in diameter and 36 ft. 
high in about 6 days. Silos and tanks of 
this construction are said to have a higher 
installed cost than redwood, bu t consid
erably less than steel or monolithic con
crete.

VAPO R-LIFT TANK
E x t e n s i v e  tests have recently been 

completed at .the Charleston, W . Va., 
terminal of Socony Vacuum Oil Co., of 
a new vapor-lift tank built for that con
cern by Hammond Iron W orks, W arren, 
Pa. This tank, which is provided with 
a lifting roof capable of raising and 
lowering with changes in vapor pressure 
of the tank contents, is also able to store 
the vapors generated in three cone-roof 
tanks to which this vapor-lift tank is con
nected. In  this manner the loss of vapors 
from the four tanks is prevented when 
temperature changes or tank filling would 
■otherwise cause vapor venting.

T he tank employs a simple mechanism 
•which directs and stabilizes the upward

Cross sec tion  of concrete  s tav e  tank  
construction

and downward movement of the roof. 
This consists of a series of tracks placed 
a regular intervals around the periphery 
at an angle of 45 dcg. A roller guide 
rides in these tracks and other roller 
guides, placed at 90 deg. to the rollers in 
the tracks, ride against the side of the 
tank and take any lateral load resulting 
from winds. Roller guide bearings are 
self lubricating. I t is claimed that this 
stabilizing mechanism prevents binding 
of the tank roof even under conditions 
of unequal loads caused by snow, ice, or 
settled tank foundations. The tank roof 
lifts on a pressure of 14 oz. per sq. in., 
and drops on a pressure 0.05 oz. lower, 
indicating low friction loss. Pressure reg
ulators are provided set at 2 and at 2 i 
oz. per sq. in., the latter to accommodate 
exceptionally high in-pumping rates. Such 
tanks are built for capacities up to 100,000 
bbl.

ASH SEPARATOR
D e v e l o p e d  to provide more complete 

removal of ash and dust from the con
veying air in pneumatic ash removal sys
tems, an improved ash receiver and sep
arator has been announced by the Beau
m ont Birch Co., Philadelphia, Pa. The 
unit operates on the cyclone principle, 
employing multiple settling cones with a 
single, vacuum-operated, loaded-weight 
discharge gate. Air, carrying its load of 
ash and dust, is drawn into the unit by 
a suction produced by a steam exhauster. 
T he air and ash impinge against a heavy- 
duty, removable plate set in the wall of 
the outer cyclone chamber. T he whirling 
motion imparted by the concentric con
struction of the separator causes the 
solids to be thrown against the sides by 
centrifugal force and the resultant impact 
slows the particles sufficiently for them 
to drop down into the bottom section 
where the air is inactive. T he inactive 
area is maintained by louvers located in 
the upper part of the second and third 
cylinders, which limits air movement to

V ap o r-lif t s to rag e  tank  fo r pe tro - 
leum  p roducts

the upper area. After passing through 
the three stages the air is withdrawn from 
the exhaust pipe at the top. The hinged 
discharge gate at the bottom  is actuated 
by the vacuum created by the interm ittent 
operation of the steam exhauster. This 
gate closes when under vacuum and 
opens automatically when vacuum is re
leased.

UN IT D EM INERALIZERS
A s e r i e s  of four package-type unit de- 

mineralizers to provide industrially pure 
water at low cost compared with distilla
tion has been announced by Cochrane 
Corp., 17th St. and Allegheny Ave., Phil
adelphia 32, Pa. These units, which are 
intended for relatively small-capacity ap
plications, employ reaction tanks of 12, 
18, 24 and 36 in. diameter. Units con
sist of two vertical reaction vessels, one 
an exchanger and the other an adsorber, 
mounted on a frame so that a double
compartment acid and alkali tank for 
regeneration chemicals is between the ex
changer and adsorber. Above these latter 
tanks is the control panel, behind which 
is all necessary piping. T he control panel 
is designed for simplified control of back- 
washing, regeneration, rinsing and treat
ing stages. It includes a conductivity 
meter, pressure gage, flowmeter and the 
necessary electric switches and valves. 
Various reaction materials are available, the 
particular type used depending on the re
quirements for any particular raw water 
supply. T he new demineralizers are desig
nated as Model C D M .

FOAM NOZZLE
A n e w  fire-fighting nozzle of the dual- 

purpose type, capable of providing either 
a clear water stream or a foam stream at 
the instant option of the operator, has

P n eu m atic  a sh  sy stem  se p a ra to r
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been introduced by Ameriean-LaFrance* 
Foamitc Corp., Elmira, N . Y. The new 
nozzle is of the air-foam type, mechani
cally creating a foam within the nozzle 
by entrainment of air and Foamite Air- 
foam liquid in the water stream. Merely 
removing the pick-up tube from the con
tainer of Airfoam liquid converts the 
stream to a clear water stream. This foam 
is said to be particularly suitable for 
extinguishing fires in flammable oils, 
paints and varnishes. The new nozzle is 
said to be easy to operate as well as light 
in weight, being only 2 i in. in diameter.

O IL GASIFIER
K n o w n  as the Vapofier, a new device 

for vaporizing fuel oil is being offered 
by. Vapofier Corp., 10316 South Throop 
St., Chicago 43, 111., in eight standard 
sizes from 70,000 to 2,000,000 B.t.u. per 
hour. The device utilizes fuel oil to 
generate and supply a vapor which is then 
mixed with air and is piped, burned and 
controlled in exactly the same manner as 
utility gas. Fuel oil is maintained at con
stant level in a combustion chamber by 
a simple float valve. T he products of 
combustion are drawn through the sur
face of the oil in the combustion chamber, 
heating the oil to vaporizing temperature. 
The vapor thus created is drawn off 
through a pre-mixer where a proper fuel- 
air ratio is established and maintained. 
The combustible mixture is then piped 
to the burners. The desired fuel-air ratio 
may be created, and then maintained 
throughout the entire range of capacity, 
according to the manufacturer. This per
mits flame quality to be varied widely 
from oxidizing to reducing.

T he device is also adapted to use as a 
utility gas pre-mixer, thereby enabling its 
fuel oil vaporizing functions to be held 
in a standby condition in the case of gas 
cut-off or failure. Tire unit is claimed to 
be highly dependable in operation and 
control, either with oil or utility gas, 
and hence to be ideal for standby pur
poses. Standard units occupy 2x4 ft. 
of floor or overhead space, although larger 
units may be built on special order to 
meet larger capacity requirements.

H IG H  SPEED  MILL
M o d e l  SB 1400 is the designation of a 

new grinding mill for fluid and semi-fluid 
products of a wide range of types that 
has been introduced by Morehouse Indus
tries, 1156 San Fernando Rd., Los 
Angeles 31, Calif. Known as the Hy-R- 
Speed Mill, the device is said to have 
more than 1 g.p.nr. capacity, being driven 
by a 20-hp. motor which forms the base 
of the unit. The construction, indicated 
in an accompanying view, shows that the 
mill occupies little floor space, its size 
being 5 ft. high by 18 in. in diameter. 
The mill is provided with a cooling water 
jacket and with means for fume collection. 
It is said to be easj to disassemble for 
cleaning, while its grinding characteristics 
can be adjusted while the mill is in use.

PULL-DRAW ER OVEN
D e v e l o p m e n t  o f  a  p u ll-d ra w e r  o v e n  

t h a t  e n a b le s  b a tc h e s  o f  m a te r ia l  to  b e  
p ro c e sse d  in  in d iv id u a l d ra w e rs , y e t  g re a tly

simplifies and lightens the construction re
quired compared with conventional ovens 
of this type, has been announced by Gehn- 
rich Oven Division of W . S. Rockwell 
Co., 200 Eliot St., Fairfield, Conn. Ovens 
of this type, which can be employed in the 
curing and treating of plastics and the dry
ing of chemicals where the standard shelf 
or truck type of dryer is no t desired, em
ploy air for drying which may be heated 
by electricity, steam or any desired fuel. 
An air heater can, for example, be installed 
on the oven roof or oil or gas burners may 
fire into a combustion chamber at the side 
of the oven. Electric heaters may be 
nested at one side and baffled.

W here conventional ovens and dryers of 
this type require a rather heavy structural 
steel overhead track and necessary rein
forcement of the oven itself for handling 
the drawers, the new arrangement elimin
ates all the superstructure and supports the 
drawers on a puller mechanism set on a 
simple channel iron 'base frame riding on 
ball bearing wheels in a track guide on the 
plant floor. The puller engages any one or 
all of the drawers and is said to be easily 
pulled or pushed by one man. W hen all 
drawers are inside the oven, the puller 
base projects no more than 15 in. in front 
of the bottom  of the oven. Inside the 
oven the drawers ride on frictionless rollers. 
In the illustration it will be noted that one 
of the ovens contains three drawers, the 
other two.

IIEA D -REST GOGGLE
B e t t e r  eye protection, because of the 

ease with which the goggle can be used, 
thus making its use more certain, is claimed 
for the new’ type welding goggle recently 
announced by American Optical Co., 
Southbridge, Mass. The goggle is hinged 
from a head gear in such a w»ay that the 
welder can flip the goggle above his eyes 
with only one hand, or flip it back into 
position. A friction joint makes certain 
that the goggle remains where placed. The 
goggle is adjustable for individual features, 
equipped with opaque eyecups designed 
for wearing directly over glasses, if neces
sary, and is provided with indirect, ven
tilated side shields to guard against stray 
light rays, sparks or metal splashes, yet 
provide ventilation to reduce fogging.

SAFETY BARREL STAND
T o e n a b l e  liquids to be dispensed 

readily from 55 gal. bulged barrels or 
straight-side drums. W estern Machine 
W orks, Bruni, Tex., has developed an all- 
metal, all-welded stand fabricated of 2-in. 
steel pipe attached to an angle iron base 
by means of hinge pins so that the frame 
can be tilted forward or back. To place 
the barrel in the stand, it is placed on 
end directly in front of the stand and the 
frame lowered until it can be secured to 
the barrel by means of a cradle which may 
be cinched" tightly to either straight or 
bulged barrels by means of a special 
notched binder. T he frame is then raised 
and automatically locked in upright posi
tion, after which" the cradle can be rotated 
bv means of a lever and the barrel locked 
in either vertical or horizontal position. 
T he device can be operated by one man 
w’ithout danger of strains.

V ap o rizer for fuel oil

D raw er-type  d ry e r or oven 

H ead -rest w eld ing  goggle
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and 91.0, respectively, and are intended pri
marily for use as wear-resistant elements 
in guides, feeding fingers for automatic 
machines, rollers and similar purposes. 
Available sizes, either rough extruded or 
centerless ground, range from gh to 4 in.

O p e r a t i o n  on d.c. straight or reverse 
polarity, and on a.c., producing a weld 
metal of high mechanical properties, is 
claimed for the new Airco No. 87 elec
trode, a mild-steel type intended primarily 
for welding on plates or sections where 
fit-up is poor or the work is rusty or dirty. 
T he electrode is said to be able to pro
duce excellent welds over a wide current 
range for any given diameter, to work well 
in all positions, to give high deposition 
rate and deposition efficiency. It is pro
duced by Air Reduction Sales Co., 60 East 
42d St., New York 17, N . Y.

T y p e  107 is the designation of the new 
6-in. B-6 booster pump now offered by 
National Research Corp., 100 Brookline 
Ave., Boston 15, Mass., for high vacuum 
diffusion pumping in the pressure range 
from 0.5 to 300 microns. A t optimum 
pressure, from 1.5 to 7 microns, the pum p
ing speed is 1,200 c.f.m. while a t 100 
microns this reduces to 240 c.f.m. The 
pump provides high capacity in the critical 
pumping range of many industrial high 
vacuum operations and can be used with a 
mechanical pump alone, or as a booster for 
other diffusion pumps of less favorable 
forepressure characteristics.

F o r  u s e  where it is desired to serve food 
to workers on the job, Mealpack Corp. 
of America, 152 W est 42d St., New York 
18, N . Y., has introduced the Mealpack 
Mobile Canteen, Model 83, a cart which 
provides for compact storage and quick 
dispensing of individual ho t meals in pre
packed individual containers. W hen fully 
provisioned, each canteen is capable of 
serving 250 to 300 people. T he containers 
are readily loaded and replenished by means 
of a special level-loading system which 
eliminates lifting. The canteen cart, which 
is spring suspended and provided with 
rubber-tired castors having anti-friction 
bearings, can readily be rolled to the point 
of operation.

W i t h  the lifting of restrictions, the 
Crane Co., 836 South Michigan Ave., 
Chicago 5, 111., is again producing its line 
of 18-8 Mo alloy steel corrosion-resisting 
valves and fittings, regular manufacture of 
which was discontinued during the war. 
Included in the line are globe, gate, check 
and relief valves in both screwed and 
flanged patterns, liquid level gages, and 
screwed and flanged fittings. Screwed types 
range from 4 to 2 in. in size and flanged 
types from 1 to 4 in.

E Q U IP M E N T  B R IE F S
E n g i n e e r s  of United States Rubber 

Co., Rockefeller Center, New York, 
N . Y., have developed a new duct made 
of glass fabric impregnated with heat 
resistant rubber and plastics which weighs 
less than half as much as aluminum tub
ing and will convey air at temperatures 
up to 500 deg. F . Known as Multi-Flex,

HEAV Y D U TY  JA C K
D e s i g n e d  for heavy-duty industrial lift

ing and lowering, a new Simplex ball 
bearing jack has been introduced by T em 
pleton, Kenly & Co., 1020 South Central 
Ave., Chicago 44, 111. T he capacity of 
the jack is 25 tons and the maximum lift 
104 in. Nevertheless, the device weighs 
only 140 lb. The work may be lifted 
either on a corrugated top cap which is 22 
in. above ground level, or on a toe lift 
which is only 44 in. above ground level. 
T he operating mechanism, which is fully- 
inclosed, is at the top of the jack to give 
greater clearance above ground for easier 
operation.

M IN IA T U R E  C O U PL IN G S
T w o n e w  couplings of its Morflex type 

for low power take-off of fractional-horse- 
power drives now supplement the line of 
larger couplings manufactured by Morse 
Chain Co., Detroit, Mich. The couplings, 
one for 3 and the other for 9 ft.-lb. torque, 
weigh respectively about i  and 14 lb. and 
are designed for a maximum speed of 3,600 
r.p.m., the smaller with a bore of 4 and the 
larger of 1 in. As in the larger couplings 
of this type, a flexible neoprene “biscuit” 
assembly is used to cushion shocks and 
permit slight angular misalignment while 
transferring maximum power.

E L E C T R O N IC  C O U N T E R
A w i d e  v a r i e t y  of counting applica

tions, ranging from the counting of small 
objects like pills to the counting of radi
ation particles (involving counting rates 
as high as 12,000 per m inute), can be 
handled with the new Model 69-3 multiple 
electronic counter developed by Potter 
Instrum ent Co., 136-56 Roosevelt Ave., 
Flushing, N . Y. T he device consists of 
five of this company’s electronic counters 
combined in a single cabinet. For actuat
ing the input to the counter a simple con
tactor or a photoelectric pick-up may be 
used. The output is provided with a single
contact, double-throw high speed relay for 
initiating the control function, which most 
often is performed by a fast-acting sole
noid.

T U B E  FL A R IN G  M A C H IN E
N ow  o f f e r e d  for the first time in 

quantity, an electric tube cutting and 
flaring machine is available from the 
T . J. Unger Mfg. Co., Dayton 10, Ohio. 
This machine, powered with a 1/3-hp. 
motor, cuts, flares and trims copper or 
aluminum tubing in one operation and 
has a capacity of more than 5,000 flares 
in 8 hours of operating. Since the tub
ing does not revolve, any length of tub
ing can be handled. Removable jaws are 
available for various sizes of tubing. Ac
cording to the manufacturer flares are spun 
and trimmed to a perfect fit, thus avoid
ing the possibility of leakage caused by 
crystallization of the metal.

E Q U IP M E N T  B R IE F S
S o l i d  K e n n a m e t A l ,  extruded in the 

form of round rods, is now available in 
two straight tungsten carbide grades from 
Kennametal, Inc., Latrobe, Pa. These 
grades have Rockwell hardnesses of 89.0

M u ltip le  e lectron ic  coun ter 

T ube  flaring  m achine

25-ton b a ll bearin g  jack

M in ia tu re  flexible coup ling
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F low  T e s ts  fo r V alves 
Shown here is an original te s t hookup, said 

to be the only one of its kind in existence, 
that has been put into operation in the labora
tories of Edw ard  Valves, Inc ., E ast Chicago, 
Ind ., fo r com puting pressure losses through 
valves and piping. * Provision is made in the 
set-up fo r tests of all types of s tandard  valves, 
w ith readings made on flow m eters, manometers 
and gages, which a re  tabulated fo r specific op
erating  conditions. From  readings such as 
these accurate computations of p ressure  loss for 
valves of known characteristics a re  possible for 
all normal service conditions.

M agnesium  T ru ck  F ram e 
Perm anente M etals Corp., O akland 12, Calif., de

veloped the all-magnesium light-weight truck  tra in  
shown here for the Perm anente Cem ent Co., operators 
of the la rgest cem ent p lant in the world. This 60-ft. 
u n it consists of a  sem i-trailer and  tra ile r  pulled by a 
1946 P e terbu ilt trac to r. I t  is able to haul a payload of 
6,000 lb. more than  conventional steel units of the 
same type. Light-weight, h igh-strength magnesium 
alloy was used fo r the entire  body as well as the lad
ders, hatch covers and dum ping mechanism. M agne
sium sheet and castings were used fo r doors, handles, 
hubs and  spokes of gears. The weight saving means 
th a t approxim ately 16 ex tra  barre ls of cem ent can be 
hauled a t one tim e and that a  fleet of six  of these 
m agnesium units operating 8,000 miles per month 
(4,000 w ith payload) would haul 864,000 more payload 
tons per mile in one year than  steel un its  of sim ilar 
size and number.

C arbon d iox ide hose reel
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the Steel Improvement & Forge Co., 960 
Addison Rd., Cleveland, Ohio. Such gas
kets, employed wherever ready disassembly 
is a necessary requirement, are forged of 
different metals to meet a variety of serv
ice conditions. I t is claimed that these 
gaskets provide a means of making con
nections by wrench pressure which is as 
tight as a weld. The gaskets are forged 
in dosed impression dies and are then ma
chined, it is claimed, to exact dimensions 
for all services. Two types are available, 
as shown in the accompanying view, the 
oval Type O, and the octagonal Type X. 
All standard API sizes are produced.

BATTERY CHARGER
A n e w  l i n e  of selection rectifier chargers 

for 6-volt and 12-volt batteries used for 
scientific instruments and other purposes 
is being produced by Mellaphone Corp., 
Rochester 2, N . Y. These chargers, op
erating on 110-volt (or 220-volt) a.c. 
power, are designed to deliver an initial 
high current to a discharged battery, after 
which the charge automatically tapers to 
about half the rated charging rate. 
Chargers are equipped with an ammeter 
and have no moving parts or electronic 
tubes. I t is claimed that they are noise
less in operation and have unlimited life.

EXTIN GU ISH IN G  SYSTEM
C a r b o n  d io x id e  hose reel installations 

are being provided by W alter Kidde & 
Co., Belleville, N . J., for protection against 
fire hazards too large for portable ex
tinguishers or unsuitable for built-in sys
tems. In this method of fire extinguish-

S elenium  rec tifie r b a tte ry  ch arg er

F orged  h igh  p ressu re  gaske ts

this tubing may be either rigid or flexible 
and is made in sizes ranging from 1 to 
6 in. in diameter, up to 8 ft. in length. 
Although developed primarily for ther
mal heating systems of airplanes, this 
duct should offer possibilities for other 
applications.

I n  a  n e w  l i n e  of filters for indus
trial water filtration, developed by Bow
ser Co., Inc., F t. W ayne, Ind., capacities 
range from 15 to 500 g.p.m., with filtering 
area from 7 to 248 sq. ft. Filter elements 
are tubular, plastic-impregnated cartridges 
which support a filtering medium on 
which diatomaceous earth is deposited 
from a pre-coat pot. Collected impurities 
are periodically removed by backwashing, 
w ithout manual cleaning operations. It is 
claimed that the filters occupy only 1/20 
the space needed for conventional sand 
filters, and that they are capable of remov
ing particles as small as 4 micron.

H IG H  PR ESSU R E GASKET
A n e w  l in e  of forged gaskets for 

valves, valve bonnets and plant connec
tions, for use in high-pressure and high- 
temperature pipelines, is being offered by

H inged  conveyor sec tion

m ent a hose reel mounted near the point of 
hazard is provided with up to 100 ft. of 
4-in. hose, the latter equipped with a spe
cial nozzle, handle and shut-off valve. The 
supply, which is piped to the trunnion of 
the reel, consists of one or more cylinders 
of C O . stored as a liquid under 850 lb. 
pressure. In multiple-cylinder applications, 
provisions may be made to use each cylin
der singly, or to release all cylinders simul
taneously. Local or remote release me
chanisms (where cylinders are located at 
a distance from the reel) are provided.

HINGED CONVEYOR SECTION
T o f a c i l i t a t e  traffic through working 

areas equipped with permanent lines of 
gravity, roller-type conveyors, the Rapids- 
Standard Co., 308 Peoples National Bank 
Bldg., Grand Rapids 2, Mich., has de
veloped a hinged section primarily intended 
for use in bridging aisleways. The device 
provides a passage 36 in. wide and enables 
the line of conveyor to be broken as often 
as desired without the necessity of disturb
ing other units in the line. The hinged sec
tion is opened by simply lifting the mov
able part, swinging it upward and back until 
it rests securely on the stationary section. 
T he unit consists of 36 in. of movable 
section hinged to an 84-in. long stationary 
section, making a total of 10 ft., the same 
length as a standard 10-ft. section of this 
company's Rapid-W heel conveyor.



Instrum ent p a n e l o f  typ ica l H Y G IR T O L  p la n  
o n e  o f  G l r d le r 's  o u tstan d in g  de ve lop m e n ts  i 
g a s  p rocesse s. E m p lo y s  the  c lean , economice 
h y d ro c a rb o n -s te a m  react ion  to  p ro d u c e  h> 
d r o g e n  o f  h ig h e r  p u r ity  a t  lo w e r cost than  ha 
be e n  p o s s ib le  b y  a n y  o the r process. O n e  p la r  
o p e ra to r  is a ll the la b o r  re q u ire d  fo r  produc in  
up  to  1 ,0 0 0 ,0 0 0  S C F  o f  h y d ro g e n  p e r  d a y

GE T  G I R D L E R  O N  THE J O B  
A N D  G E T  IT D O N E  R I G H T
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EVERYTH ING’S UNDER CONTROL

when Girdler designs, engineers and builds
your Gas Processing Plants

G IR D L E R  specialists in gas 
processes tackle your partic

ular problem at the very begin
ning and follow through to the 
very end, until the plant is in full 
operation and you know all about 
how to use it.

B ut Girdler service in gas proc
esses is more than just "com plete.” 
It is backed by proved ability in 
the origination of simplified, eco

nomical, more efficient gas proc
essing techniques.

This includes the Girbotol proc
ess for removal and recovery of 
th e  acid ic gases, th e  H y g ir to l 
process for manufacture of high 
purity hydrogen, processes for ni
trogen and carbon dioxide pro
duction, and dehydration.

Girdler experience covers proc
esses for gas manufacture, purifi

cation, separation, dehydration— 
processes involving hydrogen sul
phide, carbon monoxide, carbon 
dioxide, inert and controlled at
mospheres, natural gas, refinery 
gases, liquid hydrocarbons, hy
drogen, nitrogen.

Girdler-designed, Girdler-engi- 
neered and Girdler-built gas proc
essing plants serve m ost o f the 
big names in industry.

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, K entucky 
D istric t Offices: 1 5 0  B roadw ay , N ew  York 7, N . Y.

2 6 1 2  R uss B ids., S an  F rancisco  4 , C alif. 
3 1 1  T ulom a B l d g T u l s a  3 , O kla.
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is s to re d  b e fo re  m ix in g  in  th is  e a r th -p ro te c te d  m ag a z in e

FEED
T A N K

S
i n c e  1933 smokeless powder for small arms ammu

nition and other charges up to 37 mm. has been 
produced by W estern Cartridge Co. at East Alton, 111., 

by a process that is unique in the explosives industry. 
Called the Ball Powder process, until recently it was a 
closely guarded secret. The new technique requires 
only about one-fifth the over-all production time of 
conventional processes. Since operations are all con
ducted under water until the final drying stage, hazards 
are greatly reduced. The product exhibits a higher 
degree of stability than conventional powders, as well as 
lessened muzzle flash.

Ball powder starts with cellulose nitrate which is 
charged as a slurry into a still where it is dissolved in 
ethyl acetate, stabilized with diphenylamine and neu
tralized with chalk. If desired, a solution of nitro
glycerine is then added, after which the “lacquer” is 
dispersed into small spheres or balls by adding a protec
tive colloid and stirring under controlled conditions. 
The solvent is now boiled off and recovered, thus hard
ening the balls, after which their density is regulated by 
removing osmotically part or all of the water they still 
contain. The powder is now screened into several size 
fractions which are individually coated with a deterrent 
to control the burning rate. Coating is accomplished by 
suspending the powder in water in which a plasticizer 
has been emulsified.

Final operations include rolling of oversize ball 
powder to decrease its web thickness, followed by 
centrifuging or by filtering for un-rolled powders. Dry
ing is by infra-red heat, an important innovation, which 
is followed by screening, coating with graphite, and 
blending with other batches. For more details see the 
article on p. 92 to 96.

C h a lk

N it ro g ly c e r in e  in  so lve n t  

C o l lo id  nMRMWRMI^^

W a te r

C e llu lo s e  n itra te

D R U M S

A G IT A T E O  S U M P

CH EM ICAL E N G IN E E R IN G

D ecem ber



E V E R Y T H IN G  F R O M  . . .

VALVES • FITTINGS 

PIPE • PLUMBING 

HEATING • PUMPS
c R A

Everything for your P ip ing lo b  
from One Complete line

( Ri ght )  FOR SAFE CONTROL OF NOXIOUS GASES —
Crane Ammonia valves and fittings—especially recom
mended for high-pressure refrigeration service. Many 
exclusive refinements of design, materials, and manu

facture assure maximum safety and efficiency. The 
line includes globe, angle, needle-point, and check 
valves, flanged and screwed fittings, flanges, 
return bends, etc. Rated at 300-lb. ammonia 
working pressure. See your Crane Catalog.

The type o f  in s ta l la t io n —o r  size o f  th e  jo b —m ak es 
no d ifference. W h a te v e r  y o u r p ip in g  n e e d s— se le c t
ing from  th e  com plé té  C ran e  lin e  a ssu re s  th e  m ax i
mum benefits o f  s ta n d a rd iz a tio n .

For this am m onia com pressor installation , fo r in 
stance, o n e  o rd e r  to  y o u r C ran e  B ran ch  o r  W h o le 
saler co v ers  a ll th e  p ip in g  m a te ria ls . S pec ify ing , 
buying, a n d  e re c t in g —every  s tep  o f  th e  jo b  is s im 
plified because  you  d ea l w ith  a  s in g le , re s p o n s ib le  
source. A n d  w a tch  h o w  it sp e e d s  p ip in g  m a in te 
nance w o rk .

W ith to p  q u a lity  a ssu re d  by C ran e  C o .’s 9 0 -y ea r 
leadership  in  th e  field , s ta n d a rd iz in g  o n  C ran e  
equipm ent g ives you  th is  3-w ay ad v an tag e :

WORLD’S MOST COMPLETE SELECTION o f  valves, 
fittings, p ip e , p ip in g  a ccesso ries , an d  fab 
rica te d  p ip in g —in b ra ss , i ro n , and  s te e l— 
fo r a ll p o w e r, p ro c ess , an d  g e n e ra l service  
ap p lic a tio n s .
ONE RESPONSIBILITY fo r  p ip in g  m ate ria ls  — 
he lp s you to get th e  best in s ta lla tio n , and  
to  avoid  need less delays o n  job s.
OUTSTANDING QUALITY in every ite m —assu r
in g  u n ifo rm  d u ra b ility  and  d ep en d ab ility  
th ro u g h o u t p ip in g  system s.

CRANE C O ., 8 3 6  S. M ic h ig a n  A ve., C h icag o  5, 111. 
Branches and Wholesalers Serving A ll Industrial Areas

SOURCE OE SUPPLY 

RESPONSIBILITY
Í

STANDARD OF QUALITY%jP I I  H

p . i f U I . U J T f l
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1 0  The* jopper cars , w h ich  a rc  c o n s tru c te d  o f  c o p p e r , a re  u sed  in  th e  
Handling ( the po w d er d u r in g  m o st o f  th e  la s t s tag es  o f  m a n u fa c tu re

" A d e te r r e n t  c o a lin g  o f  p la s tic iz e r  su c h  as d ib u ty l-  o r  
d ip h e n y lp h th a la te  is a p p lie d  to  th e  p o w d e r  in  th is  still

b e  c l o s e l y  Í 

l g  screens [

D ip h e n y l-  o r  d ib u ly lp h th a la t e

S C A L E

1 2  T h e  la s t  o p e ra t io n  in  m a k in g  b a ll p o w d e r is 
to b le n d  sev e ra l b a tc h e s  in  th is  b le n d in g  to w er

F E E D  T A N K S HOPPER
lo o m

R O L L S

.G rap h ite
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IN F R A - R E D  D R Y E R

ig  oversize  p o w d e r  g ra in s , s till  
c an  b e  u se d  to  d e c re a se  th e ir

9  F in a l d ry in g  o f  th e  p o w d e r g ra in s  is a c c o m p lish e d  in  b e lt  
ty p e  d ry e rs , u s in g  in f ra - re d  ra d ia tio n  a s  th e  so u rc e  o f  h e a t

in  w a te r  sus- 
w eb th ic k n e ss 1 3  F in ish e d  p o w d ert I The sweetie b a r re l”  is u sed  fo r  th e  

glazing ol finished p o w d er w ith  g ra p h ite
is lo ad e d  in to  can s a t  th e  b a se  o f  th e  b le n d in g  to w er a n d  

t ra n s p o r te d  to s to ra g e  in  m ag a z in e s  su c h  as th is  p r io r  to  f illin g  in to  a m m u n itio n pension.
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ggHg«w«..r< QPERATIMO FLUID
riuiM I heap! I 7 o F r o p o r t i o n e e r s %  

lo ad in g  in sta lla tio n  lor 
F reon  fill a t  Bridgeport 
B rass Co., B rid g ep o rt, 
Conn.

-vc/ v - tch9-WAY.
VALVE

MOTOR ORERATEO 
mCT-OCOWTWOL

TREON TRtET'O-UNtT

MIXTUREgrongt m m m ,
worn

60MB9 BT CONVEYOR FROM PRE-FILL
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THE ET-O-UNITS MAT BE AQDCo" 
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CYLINDERSPRESSURESWITCH

MfXTUWE BLEW PINO

I N  B L E N D I N G  A N D  P A C K A G I N G

% PROPORTIONEERS % 
BRING NEW PRECISION 

TO BLENDING L IQ U ID  

I N G R E D I E N T S  A N D  

FILLING CONTAINERS.

/oProportioneers% Equipment makes possible a  new method ior blending liquid 
ingredients prior to packaging — it will also perform filling operations as illustrated 
in the photograph. The flow diagram shows how %Proportioneers% Treet-O-Units 
can be arranged to blend the respective ingredients and then load an insecticide 
into containers both in "prefill" and final stage. The advantages of this system  

streamlining, compactness, simplicity, speed and cleanliness — cannot be over
emphasized, especially  when ingredients are expensive and charges must be 
accurately duplicated. Write us for recommendations and estimates.

A s k  io i Bulletin 1200.
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WHITE TO %PROPORTIONEERS, IN C .% , 29 CODDING ST.. PROVIDENCE 1, R. I. 

Technical service representatives in  principal cities of the United States, Canada and Mexico.



£  In  th is still th e  ce llu lo se  n i tr a te  p u r if ic a t io n , 
la c q u e r  fo rm a tio n , g ra in in g  u n d  so lv en t reco v ery  o c cu r

 * B e fo re  th ey  a re  c o a led  th e  p o w d e r b a lls  m u st he  closely
sized  by  m e a n s  o f f  th ese  w a te r-sp ray ed  ro ta t in g  screens

E th y l a ce ta te
lE th y l a ce ta te  m a k e -u p

C O N D E N S E R

FEED
T A N Km t f la w W a te r

•W ater s p r a y

E thy l ace ta teS H A P IN G

S T IL l
C o n d e n s a te

So lu t io n
to re co ve ry

S E P A R A T O R
O v e r s iz e

W a te r  s p r a y
B a ll p o w d e r  —  w a te r  s lu r ry

F in e sR O T A T IN G  S C R E E N S

3 M ost b a ll  p o w d e r  p ro d u c tio n  s te p s  a re  in  w a te r su sp e n s io n  
w ith  h a n d lin g  by p u m p s  as th is  ty p ic a l p ip in g  view su g g ests

7 Rollit
p e n sio n ,

>5 B a ll p o w d e r  is h a n d le d  u n d e r  w a te r fo r
ad d ed  sa fe ty  in  m o s t s te p s  o f  m a n u fa c tu re
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H a n d l i n g  P o w d e r e d  M a t e r i a l s  i n  O n e  O p e r a t i o n

. . . can  be  acco m p lish ed  eco n o m ica lly  w ith  th e  R ay m o n d  R o lle r  
M ill, e q u ip p e d  w ith  a ir  s e p a ra tio n  a n d  flash  d ry in g .

T h is  m o d e rn  m e th o d  is au to m a tic , d u s tle ss  a n d  c o n tin u o u s  . . . 
n o  se p a ra te  d ry e rs  o r  co nveyo rs  n eeded .

C hem ica ls, p ig m e n ts , ba ry tes , p h o sp h a te  ro ck , lim es to n e , v a rio u s  
clays a n d  o th e r  s im ila r  p ro d u c ts  a re  ty p ica l m a te r ia ls  w h ic h  m ay  
be h a n d le d .

T h e  R a y m o n d  lin e  in c lu d es  g r in d in g  u n its  fo r  every  re q u ire m e n t 
. . . H ig h  S ide  R o lle r  M ills  fo r  ex trem e  fine p u lv e r iz in g  . . . L ow  
S ide  R o lle r  M ills  f o r  m e d iu m  fine co m m erc ia l g r in d in g  . . . M id g e t 
M ills  f o r  sm a ll o u tp u t  . . . a n d  S u p er M ills  f o r  capac ities u p  to  
a b o u t 40  to n s  p e r  h o u r.

I F  rite  fo r  d e ta ile d  in fo r m a tio n  a n d  te l l  u s  y o u r  p ro b le m .

R a y m o n d  P u l v e r i z e r  D i v i s i o n
COMBUSTION ENGINEERING COMPANY, INC.

1311 North Branch Street, Chiccgo 22, Illinois
S a l e s  O f f i c e s  In  P r i n c i p a l  C i t i e s  C a n a d a :  C o m b u s t i o n  E n g i n e e r i n g  C o r p . ,  L t d . ,  M o n t r e a l



M IT  PRODUCTS M D
R. W. PORTER, Assistant Editor

A G R IC U L T U R A L  C H E M IC A L
A f t e r  several years of development and 

research work, the B. F. Goodrich Chem
ical Co., Rose Bldg., Cleveland, Ohio, 
has announced a new fungicide /or use 
against fungi, insects and pests of various 
kinds. Under the brand name of Good- 
R ite p.e.p.s., this material is supplied as 
a latex closely resembling dispersions of 
many synthetic rubbers now on the market, 
both in appearance and physical char
acteristics. The chemical solution, when 
diluted with water can be used with 
Standard spraying equipm ent and conven
tional methods. P.e.p.s. is claimed to 
be an effective fungicide when used 
alone, and also as an assistant to insec
ticides and other fungicides. Its adhesive, 
or sticking character holds the chemicals 
so they cannot be washed away by rain, 
dew, or other moisture, thus providing 
maximum killing action against lice, dis
eases, insects and pests of various kinds. 
Once dried, the material is claimed to 
form a microscopic web tha t can be 
removed only by scraping, decomposition 
of the chemical materials, or expansion 
by growth of the treated surfaces. W hen 
applications are discontinued six weeks 
before harvest, no odor, taste or other 
undesirable evidence of the spray remains 
on fruit or vegetable to create any problem 
in the preparation of the food for market.

Basic material for the new fungicide is 
polyethylene polysulphide, derived from 
petroleum and sulphur. Good-Rite 
p.e.p.s. is compatible with such fungi
cides as Bordeaux, limestone and sulphur, 
and with such insecticides as lead arsenate, 
lime, nicotine, nicotine sulphate, D D T, 
or combinations of these chemicals, as 
well as with some copper and zinc com
pounds and oil sprays.

C O R R O S IO N  R E S IS T A N T  
R E P A IR  C E M E N T

sulphuric acid over 50 to 60 percent con
centration. This repair cement docs not 
require baking, b u t sets readily a t 70 to 
90 deg. F . Equipm ent repaired with 
Carboline may bo used within 18 to 36 
hours after application. Carboline cement 
is prepared on the job by mixing the 
resinous binder in fluid form with the 
cement powder. Base price is $2 per lb. 
for a minimum quantity of 5 lb. Dis
counts are applied when larger quantities 
are purchased.

R U B B E R  B A SE A D H E S IV E
D e v e l o p e d  by the United States R ub

ber Co., Akron, Ohio, a new adhesive for 
sealing corrugated paper cartons is claimed 
to speed up packaging operations and 
lower production costs. Under the brand 
name of U. S. Royal Adhesive M-6165, 
this new cement is said to produce a 
permanent bond resistant to extremely 
high and low temperatures. I t  may be 
applied with a spray-gun, to cut down 
on the tim e formerly required in apply
ing adhesive materials by brush, or in 
sealing cartons with metal staples.

E M U L SIF Y IN G  A G EN T

A f t e r  being tested for over two years 
in various experimental applications, Car
boline Cements are now available from 
the Carboline Co., 502 N . Taylor St., 
St. Louis, Mo. Consisting largely of 
carbon in soluble resin binder, this ma
terial is claimed to be good for repairing 
glass lined, rubber covered, brass, wood, 
and stainless steel tanks, and other process 
equipment. Im portant characteristics of 
this cement are its low shrinkage, slight 
flexibility, hard surface, ability to with
stand temperatures up to 350 deg. F., 
and its adhesion to properly prepared 
surfaces. It has low porosity, is non
swelling, and is not subject- to leaching 
out of any components. It is resistant 
to a wide variety of acids, alkalis and other 
chemicals. I t can not be used, however, 
against concentrated nitric acid or hot

I n t r o d u c e d  recently by Turco Products 
Inc., 6135 S. Central Ave., Los Angeles 
1, Calif., is a new emulsifying agent de
signed for use. with kerosene and other 
petroleum cleaning agents. Under the 
brand name of Mulsirex, this material is 
recommended for removing heavy deposits 
of oil and light grease from all kinds of 
metal parts and equipment. I t is claimed 
to add to th e  cleaning potency of petro
leum solvents because of its good pene
trating qualities. I t  is claimed also to 
increase the safety of petroleum solvents, 
because it has a high flash point (180 
deg. F .) . I t emulsifies foreign substances 
to perm it easy rinsing with cold water. 
I t can be used in dilutions as high as 
1 to 10 with solvents, and may be applied 
with a spray, brush or mop, or as a cold 
tank immersion solution. I t  is harmless 
to metals and enamel surfaces. Mulsirex 
is reported to have been thoroughly tested 
in the aircraft and automotive industries.

N IC K E L -S IL V E R  W E L D IN G  
ALLOYS
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light steel and nickel alloy sections, and 
is suitable for low temperature welding of 
steel, stainless steel, copper nickel, and 
nickel. T he second alloy is recommended 
for jobs where resistance to frictional wear 
is desirable and is recommended for main
tenance use on worn or broken parts.

P E N IC IL L IN  SA L T
C o m m e r c i a l  availability of a highly 

purified crystalline penicillin G  has been 
announced by Commercial Solvents Corp., 
17 E. 42nd St., New York 17, N . Y. 
Considered to be the most effective type 
of penicillin available, this crystalline 
product is high in purity, heat stable and 
does not require refrigeration. This po
tassium form of penicillin may be used 
in the treatm ent of certain types of heart 
disease and Bright’s disease where the 
tolerance for sodium salt is limited. I t  
is available in tablets for oral application.

T H E R M O S E T T IN G  S IL IC O N E  
R E S IN

A d d in g  to its line of low-temperature 
welding and brazing alloys, the All-State 
W elding Alloys Co. Inc., 96 W . Post 
Road, W hite  Plains, N . Y. recently an
nounced the availability of two new nickel- 
silver welding rods. W hile this type of 
welding rod has been available, it has 
been a relatively hard-to-get item. O ne of 
these two types of welding rods is recom
mended for production and fabrication of

N ow  a v a i l a b l e  in commercial quanti
ties from the Dow Corning Corp., M id
land, Mich., is a new thermosetting silicone 
resin developed for use as a heat-stable 
bonding material for inorganic fabrics in 
the production of rigid electrical laminates, 
and for bonding finely divided particles 
such as powdered metals or mica, silica, 
or carbon. Known as D C  2103 this ma
terial is claimed to have high heat stability, 
low water absorption, good dielectric prop
erties over a wide frequency range, and 
for its resistance to carbon tracking. D C  
2103 is an organo-silicon polymer ma
terial. I t  is furnished as a 60 percent
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solution of silicone resin in toluene. W ith 
out the addition of catalyst this solution 
dries in air in about an hour at 77 deg. 
F . and 50 percent relative humidity de
positing the resin in a hard, and tack-free 
form which has an initial melting point 
of about 158 deg. F. As the tempera
ture is gradually increased a t the rate of 
about 3 deg. C. per rnin., the resin begins 
to gel. A condensation reaction sets in 
at about 150 deg. C. as indicated by a 
bubbling of the resin. At about 185 deg. 
C. bubbling decreases markedly at about 
185 deg. C., and the resin begins to 
thicken at about 240 deg. C. As the tem
perature is increased over a period of about 
i  hour to 250 deg. C., the resin becomes 
a soft non-flowing solid. After a period 
of heating at 250 deg. C. or higher, the 
resin sets to form a hard infusible solid. 
Both the times and temperature given 
above are for D C  2103 resin with catalyst. 
Catalyst and filler will considerably change 
the times and temperatures required to 
reach the transition points noted above.

Properties which may be expected of 
D C  2103 bonded laminates articles 
molded of this material will vary consid
erably depending on the kind and type 
of filler used. Specifications for D C  2l03 
resin are as follows: Non-volatile, 60 per
cent; sp. gr. at 25 deg. C., 1.080-1.090; 
viscosity at 25 deg. C. in centipoises, 
50-70; and solvent, toluene. This resin 
may be thinned with petroleum naphthas, 
with aromatics such as toluene, or with

such alcohols as ethanol or butanol. It 
is shipped in various sizes of containers 
from 1 gal. glass jugs containing 8.5 lb. 
to 50 gal. drums containing 425 lb.

CELLULAR R U B B ER  
INSULATION

A n n o u n c e d  by the United States Rub
ber Co., Akron, Ohio, a lighter-than-cork 
rubber for insulating refrigerators and 
freezing units is now available. Known as 
cellular rubber, this material is available 
in a hard or soft form and is said to 
be more effective than cork as an insula
tor. I t will not absorb moisture and is 
fire resistant, rot-resistant and is not 
affected by acids, oil, vermin and ter
mites. I t is recommended for refrigerator 
trucks. This material is manufactured by 
an expanding process in which chemicals 
containing nitrogen are mixed into a mass 
of rubber. T he nitrogen upon being re
leased acts as a blowing agent, producing 
thousands of microscopic cells to produce 
a light-weight cellular material.

FIBERGLAS R EIN FO R C ED  
PLASTICS

T h e  u s e  of Fiberglas in the manufac
ture of new reinforced plastics is possible 
by means of experimental processes de
veloped by the Owens-Coming Fiberglas 
Corp., Newark, Ohio. By use of these 
new techniques, the Fibcrglas-plastic auto
top, luggage, and other similar articles may

F iberg las re in fo rced  p lastics a re  now  be ing  m ade ex p erim en tally  fo r  use in  au to 
m obile  tops, luggage an d  o th er s im ilar a rticles by  O w ens-Corning F iberg las Corp. 
P lies  of F iberg las m at, w ith therm ose tting  resin  are p ressed  in to  a fem ale  m old  
b y  a neo p ren e  p lug  (le ft)  w hile  th e  o p e ra to r is ho ld in g  one of th e  box-like shapes 
as it comes from  the  m old . M aterial in th ree  stages of the p lu n g er process (top, 
r ig h t) are p recu t F iberg las m at, p lies of m at and  therm osetting  resin , and finished 
a rtic le . A p re fo rm  fo r an au tom obile  top  in a steam  heated  m old  (bottom , righ t) 
is  ready fo r resin  to  be  p o u red  on befo re  being  pressed  a t 40 to 100 lb . p e r  sq. in .

be fabricated. Glass fiber preforms are 
made from textile-type glass fibers in 
lengths from i  to 3 in., formed in a mat. 
A small am ount of powdered resin is 
sprinkled on the fibers which are packed 
by suction on a perforated form. This is 
heated in an oven wherein the powdered 
resin forms a bond strong enough to 
make the preforms easy to handle. Addi
tional resin is poured on the preform before 
molding in a flexible mold which causes 
complete saturation of the preform.

A plunger process may also be used to 
form Fiberglas reinforced plastic articles. 
Experimental units involve use of a steam 
heated female mold in a male mold con
sisting of a solid neoprene plug. Side 
walls of the plug arc shaped so that as the 
pressure is progressively applied the plug 
makes contact with the sides of the mold 
starting from the bottom  and working to
wards the top, thus working out excess 
resin and air bubbles. Box-like shapes are 
molded at pressures ranging from 40 to 
100 lb. per sq. in. using a Fiberglas mat 
with a 65 percent loading of resin by 
weight.

CODLING M O TH  
IN SECTIC ID E

A n e w  use for phenothiazine has been 
announced by the E . I. du Pont de N e
mours & Co., W ilm ington 98, Del. Com
bined with lead arsenate, this company’s 
agricultural grade of phenothiazine has 
shown promising results in numerous ex
periments and demonstrations. A mixture 
of 2 lb. of phenothiazine, 3 lb. of standard 
lead arsenate, mixed with water to make 
100 gal. of spray is said to give good 
excellent control of codling moths during 
periods when the insect is usually active 
and destructive. Users are cautioned that 
this material will cause skin irritation to 
some persons. Contacts with the skin, 
and inhalation should be avoided.

PO LISH IN G  COM POUNDS
D e v e l o p e d  by the Sapphire Products 

Div. of the Elgin National W atch Co., 
is a new diamond polishing compound for 
use in the manufacture of precision parts. 
N ot only is it used in the manufacturing 
of watches and fine instruments, bu t it 
is used also by manufacturers of precision 
steel and constant carbide products for 
various purposes. One of the im portant 
uses of this compound in the finishing 
of surfaces of steel molds for plastic mold
ing. This compound consists of closely 
graded diamond powders which are kept 
in constant uniform suspensions by a non
toxic, non-deteriorating paste vehicle. Its 
use requires no special tools or laps.

GUM F IN ISH  FO R  
FABRICS

D e v e l o p e d  as a finishing agent for cot
ton and rayon fabrics, Dexene No. 115 
was recently announced by the Textile 
Chemical Div. of the Dexter Chemical 
Corp., 819 Edgewater Road, New York, 
N . Y. This new product is a water- 
soluble gum finish of low viscosity and 
good stability. I t is readily soluble in 
water and is said to work well with starches
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The comparative resistance of various materials to acid, 
corrosion is covered in Table I above (available on re
quest). As useful as these materials are for many purposes, 
you will note that Pfaudler glass-lined steel stops corrosion 
under more conditions than any other. That fact alone 
makes it many more times useful to you . . .  at a cost which  
merits its careful consideration for almost any acid process.

So start the reaction right by utilizing Pfaudler glass- 
lined equipment. It's resistant not only to all acids, except 
H F, but is available in many s ta n d a r d  designs in the 
form of reactors, stills, heat exchangers, mixers, tanks, etc. 
Where special designs are required, you will find Pfaudler's 
sixty-two years of experience mighty helpful. The Pfaudler 
Co., Rochester 4 , N. Y.
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w - c o s t  o p e r a t i o n  

wi th  ILLCO-WAY
and may be added to many starch finishes 
to improve the binding power of the 
starch. I t may be mixed with both cati
onic and anionic materials, and is un
affected by conditions of acid or alkali. 
It is also claimed to aid in the printing 
of cotton and rayon.

DE-IO N IZED  WATER
(the m o d e rn  lo w -c o s t

e q u iv a le n t  o f  d is t il le d  w a te r)

B U F F IN G  C O M PO U N D  
F O R  PL A S T IC S

A f a s t - a c t i n g  buffing compound for 
acrylic plastic is now available from the 
Great American Color Co., 2512 W . 9th 
St., Los Angeles 6, Calif. Known as 
Garnco, this new compound grinds as it 
polishes, and it is claimed to prevent 
burning during the buffing operation. It 
is applied easily to all types of buffing 
wheels; it melts in the folds of the wheel 
and feeds out like a fountain pen. D e
veloped especially for acrylic resins, Gamco 
leaves the polished articles clean and ready 
for dyeing, cementing, or packaging. It 
contains no jewelers rouge or greases.

P L A S T IC  U P H O L S T E R Y
D e s i g n e d  primarily for heavy-duty trans

portation seating, a new plastic upholstery 
is now being made by the United States 
Rubber Co., Akron, Ohio. Known as 
heavy-duty Naugahyde, this new material 
is available in 50-yd. rolls, 50 in. wide. 
It is claimed to have long wear char
acteristics, good abrasion resistance, and 
good flexing and tailoring properties. It 
is claimed to be immune to the effects 
of perspiration, oils, sunlight and weather 
and can be cleaned with soap and water.

AN O TH ER  IL L C O -W A Y  IN STALLAT IO N :
P u re  w a te r  is  p ro d u c e d  b y  th is  co m p act  

I L L C O - W A Y  D e - i o n i z e r  ( f l o w  r a te :  

6 5 0  g p h )  in  a n  E a ste rn  p la n t.  N o  fue l, 

n o  c o o l in g  w a te r  re q u ire d , n o  p e r io d ic  

d ism a n t l in g  f o r  c le a n in g .
Manufacturers of

INDUSTRIAL INDICATING, 
R E M O T E  R E A D I N G  

l and  R E C O R D I N G  A 
I k  T H E R M O M E T E R S ^

W h e th e r  y o u  n e e d  h ig h - q u a l i ty  
w a te r  f o r  a  l a b o r a to r y  o r  fo r  a n  e n 
t i r e  p ro c e s s in g  p l a n t ,  I l l c o - W a y  
D e - i o n i z i n g  e q u i p m e n t  c a n  c u t  
o p e r a t i n g  c o s t s  f o r  y o u  t o  a  
r e m a r k a b l e  e x t e n t !

C h e m i c a l l y  p u r e  w a t e r — t h e  
e q u iv a le n t  o f  d is t i l le d  w a t e r — c a n  
b e  p r o d u c e d  b y  I l l c o - W a y  m e th o d  
a t  a fra c tio n  o f  the cost o f  d is ti lla 
tio n . Q u a l i ty  o f  t h e  w a te r  re m a in s  
u n ifo rm ly  h ig h  t h r o u g h o u t  t h e  
e n ti r e  o p e r a t in g  cy c le .

U n i t s  a r e  d e s ig n e d  t o  m e e t  y o u r  
n e e d s ;  f lo w  r a t e s  f r o m  12 g p h  
( p o r ta b le  u n i t )  u p  t o  5 0 0 ,0 0 0  g p h  
o r  m o re . I n v e s t ig a t e  t h i s  m o d e r n  
io n -e x c h a n g e  p ro c e s s  . . .  u s e d  c u r 
r e n t l y  in  h u n d r e d s  o f  c h e m ic a l, 
i n d u s t r i a l  a n d  p h a r m a c e u t i c a l  
p l a n t s .  W rite  fo r  la test litera tu re .

N Y LO N  S T A P L E  F IB E R
N ow  b e i n g  produced on experimental 

basis, limited commercial production of 
nylon staple fiber is expected within the 
next year by the E. I. du Pont de Nemours 
& Co., W ilm ington, Del. It is claimed 
to have outstanding properties of strength, 
abrasion resistance, and dimensional sta
bility. T he material has been processed 
by itself or blended with other fibers such 
as wool yarn, worsted yarn and cotton 
yams. Acetate dyes and acid colors can 
be used on various nylon fabrics to give a 
wide variety of colors.

r  C O NT RO LL E RS  
for Time, Pressure 
and  Te m p er a t u r e

PRE SS URE  GAUGES 
an d  RE C O R D E R S

Illustrated catalog CM 
on requestA 2-inch cube of Styrofoam  (r ig h t) ,  

the  new  ligh tw eigh t p lastic  m ade by 
the  Dow C hem ical Co., M idland, 
M ich., w eighs on ly  3.6 grams as com
p ared  w ith  the  same size cube of cork 
(left)  w hich w eight 19]/2 grams and 
balsa (m id d le ) w hich weighs 22 gram s

rA lïR  TREATMENT ENGINEERING

ILLINOIS WATER TREATMENT CO,
8 4 4 -1 2  C ed ar  St., Rockford, Illinois 

7310-672 Em pire State Bldg., N ew  York City

'»  THE
in s T R u m e n T  c o „  inc
L NES Ï0RX • CHICAGO • SAH FRANCISCO

Representatives 
in ail Principal Cities
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suggest new and  profitable uses to 

you .. .  Contact the nearest M onsanto 

Office, o r write: M O N S A N T O  C H E M 

ICA L  C O M P A N Y ,  Phosphate Division, 

1700  South Second Street, St. Louis 4, 

Missouri. District Offices: N ew  York, 

C h icago, Boston, Detroit, Cincinnati, 

Charlotte, Birmingham, Los Angeles, S a n  

Francisco, Seattle, M ontreal, Toronto.

quirem ents p resent in the ro lling  o f  

stainless steel and  chromium iron, the 

Aroclors prevent surface seizure and 

consequent pitting o f  rolls and scoring 

o f  rolled surfaces.

General Characteristics of the Aroclors 

. . . A s  a series, the Aroclors range  in 

form and  appearance  from mobile oily 

liquids to fine white crystals and hard 

transparent resins. They are  heavier 

than w a te r— possess g rea t adhesive

ness, especially on smooth surfaces —  

have  rem arkab le  penetrating pow er 

— are  w ater repellent and  flame resist

ant. Their ability to withstand extreme 

pressure is unusual.

Send fo r Bulletin No. P-115. It con

tains detailed information that m ay

Am ong the m any applications o f M o n 

santo Aroclors, their use in specialized 

lubrication is o f particular interest.

Their heat-resisting, non-inflammable 

characteristics m ake  them e spec ia lly  

suited fo r use as a  hydraulic fluid under 

conditions o f high temperatures, such as 

those encountered in governor systems 

in central stations.

For extreme pressure lubrication re-



S t e e l  S h o r t a g e  

E m p h a s i z e s  N e e d  f o r  —

I. Better plant maintenance

2. More care in storing steel

3. More ingenuity in adaptation

T oday’s shortage points up as never before the im 
portance o f using every available pound o f steel to  
best advantage. I t ’s the responsibility o f buyer and 
seller alike.

Because a machinery breakdown m ay necessitate 
replacements not readily available under present con
ditions, extra m aintenance care is essential. Regular 
painting o f exposed surfaces and thorough lubrica
tion o f working parts will often prolong the useful 
life o f  plant property and equipm ent considerably.

Industry can cooperate by more careful storage 
and handling o f its steel inventories. M any m anu
facturers have some steel on hand, but inadequate 
protection and poor handling facilities m ay cause 
deterioration and som etim es the stocks are not in  
satisfactory condition when needed.

Ingenuity in adapting steel on hand to  
needs o f the m om ent is a third essential 
tod ay . S tee l b u yers can  h elp  b y  à 
specifying cut size on orders for stock J

lengths, allowing steel-service plants to draw on 
their inventory of shorts. And the steel warehouse 
itself can make wide use of adaptation. For example, 
Ryerson plants continue to  carry fair stocks but 
orders for popular sizes o f m any products are so 
numerous that the demand cannot always be m et. 
W hen this happens, we can often suggest alternate  
kinds or sizes to do the job. An alloy bar replaces a 
carbon bar. Tw o angles form a square tube. In  one 
way or another we m ay be able to help keep pro
duction m oving despite the steel shortage.

Our organization is constantly on the watch for 
ways to make the available steel supply useful to  
more customers. W e promise no miracles, but we 
will certainly do everything in our power to  serve 
you when you call.

Joseph T. Ryerson & Son, Inc. Steel-Service Plants at: 

N e w  York, Boston, P h ilade lp h ia , Detroit, 

Cincinnati, Cleveland, Pittsburgh, Buffalo, 

Chicago, Milwaukee, St. Louis, Los Angeles.
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m m m  e m m u m  m s .

ATOMIC PO W ER  LABORATORY 
FO R  GENERAL ELEC TRIC

A $20 million link in the growing chain 
of atomic fission laboratories stemming 
from the M anhattan District work has 
been disclosed by the W ar Department. 
Known as the Knolls Atomic Power Lab
oratory, the project will be built and 
operated for the government at Schenec
tady, N . Y., by the General Electric Co. 
T he plant will be adjacent to the com
pany’s large fundamental research labora
tory now under construction, and the 
two installations will employ about 450 
scientists and 1,600 technicians.

T he Knolls Laboratory will be the sec
ond such peacetime project to be built 
around an atomic power pile, the first 
being at Oak Ridge under the manage
m ent of the M onsanto Chemical Co. All 
phases of atomic power development are 
planned for Knolls, where the work will 
be tied in with that at Oak Ridge; the 
Argonne Laboratory operated by the Uni
versity of Chicago and others; and the 
recently announced Bookhaven National 
Laboratory to be operated on Long Island, 
N . Y., by a group of eastern colleges and 
universities.

EN G IN EERS COUNCIL ELECTS 
O FFIC ER S IN  N EW  YORK

E l e c t i o n  of officers and chairmen of 
committees took place at the annual meet
ing of the Engineers Council for Profes
sional Development in New York recently. 
T he following officers and committee 
chairmen were elected for 1946-1947: 
chairman, J. W . Parker, D etroit Edison 
Co.; vice chairman, T . T . Read, Columbia 
University; secretary, H . H. Ilenline, 
A IEE; assistant secretary, A. B. Parsons, 
A IM E; chairman of committee on student 
selection and guidance, Carl J. Eckhardt, 
University of Texas; chairman of commit
tee on engineering schools, D . B. Pren
tice, Rose Polytechnic Institute; chairman 
of committee on professional training,
C . A. Pohl, consulting engineer; chairman 
of committee on professional recognition, 
N . W . Dougherty, University of Tennes
see; and chairman of committee on infor
mation, G. R. Henninger, AIEE.

MONSANTO HAS APPROVAL FO R  
§4 ,0 0 0 ,0 0 0  EXPANSION

M o n s a n t o  C h e m i c a l  C o . announced 
on November 16 that it has received gov
ernm ent approval for an estimated $4,- 
000,000 expansion of its Monsanto, 111., 
plant facilities in a program which will 
probably involve an eventual 200 new em
ployes. The program involves five separate 
projects: enlargement of chlorine and lab
oratory facilities, new facilities for produc
tion of miscellaneous chemicals, an enlarge

m ent of facilities for the manufacture of 
wood preservatives, and expansion of the 
plant boiler house.

The projects involve a cost of about 
$3,500,000 for new chemical machinery 
and about $500,000 building expenses. Ap
proximately $1,023,000 will be paid labor 
for the installation of the chemical equip
m ent and $125,000 will be paid labor on 
the expansion construction. The expansion, 
to be substantially completed by the end 
of 1947, will bring greater production of 
synthetic detergents and chemicals for 
penicillin, in addition to wood preservatives 
and chlorine.

IRVINGTON VARNISH BUILDS 
CASHEW O IL PLANT

A p l a n t  to process oils from the shells 
of cashew nuts is under construction for 
the Irvington Varnish and Insulator Co., 
of Irvington, N. J., on a ten acre site front
ing Newark Bay. H . K. Ferguson Co. is 
building the $1.5 million unit. Among 
other uses, the processed oils will go into 
the manufacture of electrical insulating 
varnishes and bonding resins. Ferguson is 
also designing and building another plant 
for the Irvington Co. to produce a line of 
coated papers, foil and cork combinations 
used in sealing glass containers. Comple
tion is expected about February' 1, 1947.

D U PO N T W ILL ADD N EW  U N IT 
AT TITANIUM  PLANT

P l a n s  for a new manufacturing unit at 
its titanium dioxide plant at Edge Moor, 
Del., were announced last month by E . I. 
du Pont de Nemours & Co. The new 
unit will be the second du Pont titanium

expansion to be started since the end of 
the war and the seventh major expansion 
in this field which the company has under
taken since it started the manufacture of 
titanium in 1931. Approval of the new 
project already has been obtained from 
the Civilian Production Administration. 
M uch of the equipment to be installed 
cannot be procured except under long
term delivery so completion is not con
templated until sometime in 1948.

Capacity of the Edge Moor plant is 
being increased at present through modi
fication of existing equipment and proc
esses. This work was begun last spring and 
completion of it is scheduled for next May. 
T he plant produces titanium dioxide and 
titanium calcium pigment.

T he company also formally opened on 
November 22, a modern, fully equipped 
laboratory at Akron for service to rubber 
manufacturers of the middle west. The 
new laboratory will give technical service 
to the midwest rubber industry which 
formerly was given by the laboratory of 
the company in the Deepwater Point, 
N . J., plant.

LECTURE SERIES IN  GLASS 
TECHNOLOGY AT ILLIN O IS

A s e r i e s  of special lectures in glass tech
nology' is being given in the Departm ent 
of Ceramic Engineering at the University 
of Illinois. T he lectures are given by Dr. 
W . E. S. Turner, visiting professor of glass 
technology. Dr. Turner has an international 
reputation as an authority on the tech
nology of glass. He originated the D epart
m ent of Glass Technology at the University 
of Sheffield, England. He also organized 
the Society of Glass Technology'.

E. I .  du  P o n t de N em ours & Co. w elcom ed to A kron by the  C ham ber of C om m erce 
a t a luncheon  held  N ovem ber 22 to  m ark  the  fo rm al open ing  of the  com pany’s 
ru b b e r labora to ry . Shown a t the  luncheon  a re :  L eft to righ t—Jo h n  A . T horpe, 
p resid en t of A kron C ham ber of C om m erce; W illiam  O’N eil, p resid en t of G eneral 
T ire  & R u b b e r C o.; J . Penfield  Seiberling , p resid en t of Seiberling  R u b b e r C o.; 
Jo h n  W . Thom as, chairm an of board  of F irestone T ire  & R u b b er C o .; W alter S. 
C arpen ter, Jr ., p residen t of Du P o n t;  J .  J . N ew m an, vice p re s id en t of B. F . Good- 
rich  Co.; and  D r. R . P . D insm ore, vice p resid en t of G oodyear T ire  & R u b b e r  Co.
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contractors for the projected Oak Ridge 
power installation, shows that the world’s 
first atomic power plant is now in the 
sketching stage. As has been generally 
understood, the release indicates that the 
plant will include all elements of a con
ventional power central station. It is 
planned to use steam for turning the prime 
mover. W ater will be heated in the boiler 
by a heat transfer agent which also will 
serve as a coolant for the uranium pile. 
The heat transfer agent has no t been 
selected at this point and M anhattan Dis
trict’s report clearly indicates tha t initial 
operation of the power plant is at least 
two years away. Following is a sketch 
which shows the projected first atomic 
power installation at Oak Ridge.

CONTROLLED ATOM IC FISSIO N  
FO U R YEARS OLD

F o u r  years after the first man-controlled 
operation of atomic fission took place in 
the University of Chicago Laboratory, an 
all day public meeting of scientists was 
held there. Papers were presented on the 
December 2 anniversary summarizing the 
bulk of presently available information in 
all phases of nuclear physics, to underline 
the suggestion of M anhattan District’s 
Major General L. R. Groves that mankind 
accept December 2 as the significant atomic 
anniversary, instead of any one of the dates 
on which atom bombs were exploded.

In conjunction with this meeting, a re
lease from the Monsanto Chemical Co.,

 •  One ol the world's
largest chemical corpora

tions had this PROBLEM: to remove crystalline 
inorganic salts irom water soluble phenolic 
resin having a  viscosity of lOOcp at 100 C. 
An important factor in this filtration problem 
w as that the inoperative "down-time" could 
not exceed 30 minutes—that w as all allottel for 
emptying the filter, discharging the cake, re
filling the filter, and precoating!

« N I A G A R A  F I L T E R  
E N G I N E E R S  

solved both problems:

C on tro l
Rod R o d io tio n  B arrier-

" 'N  E U ctrico l 
Pow er

G e n e ro to r

«  Niagara
A  „ñel l« a v « " i; ,Ü v(»h « 
me*»1 Z  2S-W-

* door—y'° j  _d oper- 
elean-oal . in sł°"cd,..° ,  łhe

, ‘ °"s,rU! d e r ih<: dlree'ated
I ..n .f .e- /

A tom ic
Furnoce

'U ran ium
R od . Wafer

C o n d e n se r

M o d e ra to r • G a m m a  R ay t

G e t th e  m o st o u t o f  y o u r  S p ra y in g  E q u ip 
m en t w ith  m in im u m  p o w e r  . . .  w ith  effi
c ien t sp ra y in g .
U se Y arw ay  N o zzle s. N o  in te rn a l  vanes o r  
o th e r  re s tr ic tio n s  to  c lo g  o r  h in d e r  flow . 
T w o  ty p es—Y arw ay  In v o lu te -ty p e  p ro d u c 
in g  a fine h o llo w  sp ra y  w ith  m in im u m  
e n e rg y  lo ss , a n d  Y arw ay  F an-type  p ro d u c 
in g  a flat fan -sh ap e d  sp ra y  w ith  tim e-sav in g  
s lic in g  a c tio n  fo r  c le an in g .
W id e  ra n g e  o f  s ta n d a rd  sizes a n d  c a p a c i
tie s. C ast o r  m a c h in e d  fro m  so lid  b a r  s to c k .
T h o u s a n d s  in  u se . W r i te  f o r  n e w  B u l
le t i n  N - 6 1 6 .

"We wish to report that operation of this filter 
is quite satisfactory. No discernable deterior
ation of the Monel screens has occurred, and 
although they have been washed with hoi 
water many times since their installation.

"It is not our policy to give a  written testi
monial of any kind to an equipment manufac
turer but as this w as a somewhat unusual 
installation, w e feel that you are entitled to 
know the results. We are satisfied with the 
results w e obtain in the clarification of our 
resins using this filter and the proper precoat. 
Be assured that you will be given every oppor
tunity to furnish us with similar equipment in 
the future."

SPRAY NOZZLES
INVOLUTE-TYPE 
FOR HOLLOW 
CONE SPRAY

. . . the complete engineering service from 
laboratory appraisal of the filtration charac
teristics of your product to producing the daily  
production requirements of your plant—at the 
lowest economical operating costs is available  
to you . . .  at no obligation. Niagara Filter 
has a  staff of NJP.E.'s available to assist you 
without cost. Write today!

FAN-TYPE FOR FLAT SLICING SPRAY

Y A R N A LL -W A R IN G  C O M P A N Y
137 M erm aid Avenue, Philadelphia 18, Pa-3080 M A IN  STREET BUFFALO 14, N. Y.
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PARAFO RM ALDEH YDE HEXAMETHYLENETETRAMINE

3 7 %  U.S.P. Solution. Uniform in strength 

and high in purity. Low acid and metals 

content. Available in quantities to meet 

individual requirements — from tank cars 

of 72,000 lbs. to bottles of 1, 5 and 9 lbs.

PENTEK*
(Pentaerythritol, Technical)

Used in alkyd resins, synthetic resins and 

coating compositions where good water 

resistance, rapid bodying, excellent dur

ability and speedy drying is desired.

Packaged in 100 pound drums. Pow- Technical granules and powder avail*

dered or granular types are available. able. Packed in 200 pound barrels.

*  Trade M a rk  —  U. S. Pat. Off.

C h e m i c a l  C o r p o r a t i o n

E , N E W  Y O R K ,  1 , N .  Y.
Chicago Sales Office: 180 N. Wacker Drive, Chicago 6, III.

toanridehyde • I w u M  • fe.ni.tc A d d  • Benzyl Chlorid. • Bromid«. • Chlorinated Arom atic • Medicinal Creowle. • Formate. • Formaldehyde • Formic A d d  

Giycerophoiphote. • Medicinal Glioiocoll * Hexamethyleneletromine • M.D.A. • ParoFormoldehyde • Porahydroxybenzoato. • Penicillin • PenloerythriloU • Salicylate.
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C O R N  R E F IN E R Y  H A S LA R G E 
E X P A N S IO N  P R O G R A M

P l a n s  for a  large modernization and 
expansion program for its refinery have 
been announced by the A. E. Staley Mfg. 
Co. of Decatur, 111. The program entails 
an expenditure of about $15 million most 
of which will go for the creation of new 
processing capacity. The refiner)', which 
is the second largest in the world, will 
increase its corn grind capacity from
50,000 to 75,000 bushels a day. A large 
part of the increased capacity will be de
voted to the production of sirup with the re
mainder to be used in turning out special 
starches for industrial use. Engineering 
work is expected to be completed in about 
five or six months when first construction 
contracts will be let. Full completion of 
the program will take about three years.

IN T E R N A T IO N A L  M IN ER A LS 
B U IL D S  S U L P H U R IC  P L A N T

C o n s t r u c t i o n  of a sulphuric acid 
plant is underway at the International 
Minerals & Chemical Corp. fertilizer plant 
at Spartanburg, S. C . W hen the new plant 
is completed in June 1947, it will have an 
annual capacity' of 20,000 tons. It will en
able the company to supply all the raw

CONVENTION 
CALENDAR

Seventh In te rn a tio n a l H eating  and V en
tila tin g  E xposition , L akeside H all, 
C leveland, Ohio, Jan u a ry  27-31, 1947.

E lectrica l E n g ineering  E xposition , 71st 
R eg im ent A rm ory, New Y ork, N. Y., 
Jan u a ry  27-31.

Society of P lastics E ngineers, convention , 
Congress H otel, and plastics exposition  
Navy P ie r, Chicago, 111., Jan u a ry  28- 
F eb ru ary  2.

C hem ical M arket R esearch  A ssociation, 
w in ter m eeting, M ount R oyal H otel, 
M ontreal, C anada, F eb ru ary  6.

A m erican  In s titu te  of C hem ical E ngi
neers, reg ional m eeting , B row n H otel, 
L ouisville, Ky., F eb ru ary  16-19.

A m erican Society F o r Testing  M aterials, 
sp ring  m eeting, B en jam in  F ran k lin  
H otel, P h ilad e lp h ia , Pa., F eb ru ary  
24-28.

A m erican  Society of M etals, w estern 
m etal congress and exposition , Civic 
A ud ito rium , O akland, Calif., M arch 
22-27.

N ational A ssociation of C orrosion  E ngi
neers annual m eeting , P a lm er H ouse, 
Chicago, 111., A p ril 7-10.

E lectrochem ical Society, spring  congress, 
B row n H otel, L ouisville, Ky., A p ril 
9-12.

A m erican  C hem ical Society, 111th n a 
tio n a l m eeting , A tlantic  City, N . J ., 
A p ril 14-18.

Second N ational P lastics E xposition , C ol
iseum , Chicago, 111., M ay 6-10.

E xposition  of C hem ical Industries , 21st 
exposition , G rand  C entra l Palace, New 
Y ork , N. Y., D ecem ber 1-6.

TvieJ^euitlitfe
DESTRUCTION

That's no joke  son. Iro n  and  steel do  not 
m ake a b u ild in g  “ firep roof,”  a term  reasonably  
app lied  to b u ild in g s constructed  of steel, b rick , 
concrete, o r o th er noncom bustib le  m ateria ls. For 
a stru c tu re  is on ly  as “firep ro o f”  as are its con
tents, and a b lazing  in te r io r  fire  w ould quickly 
red u ce  th a t stru c tu re  to  a sham bles of tw isted 
steel an d  b ro k e n  concrete.

T h is  p ic tu re  o f destruction  is no t a p leasan t 
one— n o r a needed

— ä famous member of the 
*'Automatic" Sprinkler Family. 
Provides adequate protection for 
quench tank, transformer, oil 
line and other fires of flammable 
liquid origin.

one. F o r w ith ever 
w atchful “ A utom a
tic” S p rin k le r  P ro 
tection , fire  ju s t 
d o e s n ’ t have a 
chance t o  m a k e  
headw ay . . . i t’s 
dam age is he ld  to

Loss of life  by fire  o r cessation of m anu
factu ring  and selling operations because o f 
fire  is inexcusable. Such losses a re  needless 
and incalcu lab le . 24-hour a day fire  p ro tec tio n  
fo r every  business is a m ust.

Call upon  an “ A utom atic”  S p rin k le r  en
g ineer fo r  assistance on any fire  p ro tec tion  
p rob lem . H e can even show you how savings 
w ill pay fo r installations.

* '  With apologies to Senator Ciaghorn

‘AUTOMATIC" SPRINKLER OF AMERICA
YOUNGSTOWN, OHIO...................... OFFICES IN 37 CITIES

Automatic Sprinkler designs, manufactures and installs a complete line of 
fire protection devices and systems for all types of fire hazards. Listed by 
Underwriters' Laboratories, Inc., and approved by Factory Mutual Laboratories
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anese

micals

I N  C E L A N E S E
C H E M I C A L
D E V E L O P M E N T

The unique processes and modern equipment op
erating at the Chemcel plant afford opportunity for 
Celanese to meet the requirements of industries for 
many new chemical derivatives, and to aid individual 
industries in developing new and improved manu
facturing methods. Celanese Chemical Corporation, 
a division of Celanese Corporation of America, 
180 Madison Avenue, New York 16, N, Y.

*Reg. u. s. Pat. off. T E X T IL E S . . . .  P L A S T IC S  .  .  . C H E M IC A L S
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FORMALDEHYDE 

ACETALDEHYDE ACETIC ACID 

METHANOL ACETONE 

ORGANIC PHOSPHATES 

PLASTICIZERS 

INTERMEDIATES DYESTUFFS

The commissioning of the second phase of the large 
new chemical plant at Chemcel near Bishop, Texas, 
marks an important step in the Celanese program of 
expansion in the field of synthetic organic chemistry. 
Large scale production of basic industrial chemicals 
from natural gas is now in operation. Present output 
includes formaldehyde, acetaldehyde, acetic acid, 
methanol and acetone.



TERR1SS
S E A M L E S S ,  S T A IN L E S S

STEELWARE

TANKS 18-8 Stainless Steel. Highly 
polished No. 4 finish inside and 
out. Pitched bottom, self-draining. 
Stainless Steel covers. Stands pipe 
leg  type. Built-in agitators for fast 
or slow  speed, if desired. 25. 35, 
50, 60, 100, 160, 200, 300, 400 and  
500 gallon sizes . . . also built to 
special specifications.

BATCH 
CANS

M o n e l m eta l or 
s ta in le ss  s t e e l .  
E n d le s s  iron  rin g ,  
h a n d le s  attached, 
re in forces t o p .  
Bottom  re inforced  
b y  i r o n  cross  
w e ld e d  to iron  
chim e. 1 0 to 7 5 
ga llo n s .

DIPPERS

72 oz. w ith  

h a n d le . A ls o  

s o m e  o n e ,  

tw o a n d  four- 

qu art F L A T  

dippers.

v_X’. * j.

- ■

/
Ñ k  /
V  / '  :• ... • f

..-•«y. ' > /  ; .

- - O

PAILS
S e a m l e s s  s ta in le ss
steel. C a p a c it ie s, 12
a n d  15 V i qts.

We carry a full line 
of Filter Paper. Also, 
Hose for all purposes. 
Send us a sample of 
your needs.

Im m ediate Delivery

C O N S O L I D A T E D

SIPHON SUPPLY CO., INC.
DEPT C., 22-24 W OOSTER  ST., NEW  YORK C ITY

materials used in the manufacture of super
phosphate a t Spartanburg. It now lias an 
acidulating and mixing plant there.

S H E L L  C H E M IC A L  W IL L  M A K E 
S Y N T H E T IC  G L Y C E R IN E

S y n t h e t i c  manufacture of glycerine by 
a process developed in the laboratories of 
Shell Development Co. at Emeryville, 
Calif., will be inaugurated by Shell Chem- 

.ical Corp. in a plant which will be built in 
Houston, Tex. In making this announce
m ent J. Oostermeyer, president of the 
corporation, said the plant will cost ap
proximately $7 million and is expected to 
be ready for operation early in 1948. It is 
pointed out that production of the syn
thetic material should move along evenly 
as the principal raw materials to be used are 
propylene, chlorine and caustic soda. Shell 
scientists have conducted pilot plant pro
duction of synthetic glycerine over a long 
period and report that it meets all re
quirements as a high quality chemically 
pure product.

S T IN E  E L E C T E D  P R E S ID E N T  
O F  C H E M IC A L  E N G IN E E R S

At  the annual meeting of the American 
Institute of Chemical Engineers held at the 
Chalfonte-Haddon Hall, Atlantic City, on 
December 1-4, C . M . A. Stine, member 
of the board of E. I. du Pont de Nemours 
& Co., was elected president. As a result 
of a mail ballot of the membership, other 
officers elected were: vice president, Prof. 
A. B. Newman, dean of engineering, City 
College of New York; secretary, S. L. 
Tyler, New York; and treasurer, C . R . De 
Long, consulting chemical engineer, New 
York. New directors are T . H . Chilton, 
W ilmington; J. C . Elgin, Princeton; S. D . 
Kirkpatrick, New York; and T . K. Sher
wood, Cambridge.

H E A T IN G  A N D  V E N T IL A T IN G  
E X P O S IT IO N  IN  CLEV ELA N D

A l m o s t  400 exhibits have been assigned 
space a t Lakeside Hall, Cleveland, for the 
coming 7th International Heating and 
Ventilating Exposition which will be held 
there from January 27-31. A majority of 
the exhibitors are displaying new or im
proved products. Numerous advances have 
been made in commercial and industrial 
heating fields.

T he exposition is sponsored by the 
American Society of Heating and V entilat
ing Engineers which will hold its annual 
meeting in Cleveland during the period of 
the exposition. Alfred J. Offner, president 
of the society, is chairman of the advisory 
committee which is planning and conduct
ing the exposition.

D IJP O N T  PL A N S A D IP IC  A C ID  
U N IT  A T  SA B IN E  R IV E R

P lans have been made for an addi
tional unit at the E. I. du Pont de N e
mours & Co. Sabine River works which 
is being built about three miles west of 
Orange, Tex. T he new unit will make 
adipic acid and will employ about 130 
persons.

In asking the approval of the CPA for

the new project, the company said con
struction of the unit would start within 
30 days after approval. Projects for units 
to make polythene and methanol received 
CPA approval several months ago. The 
first unit of the Sabine River works will 
no t begin production until sometime next 
year. Nylon intermediate materials which 
will be made there will be sent to Seaford, 
Del., and Martinsville, Va., for further 
processing into yarn for the textile industry 
and flake for plastics. Much of tlie Sabine 
River nylon production eventually will be 
used in the new yam plant the company 
is building at Chattanooga, Tenn.

K R A F T  P A P E R  E X PA N S IO N  
PL A N N E D  IN  F L O R ID A

An i n c r e a s e  of 400 tons per day in the 
production of kraft paper will be made 
possible by the planned program of ex
pansion at the Florida properties of the 
St. Regis Paper Co. Through the merger 
with Florida Pulp & Paper Co. and plans 
of Alabama Pulp & Paper Co., in which 
St. Regis has an equity, to construct a new 
$10 million kraft paper mill, the St. Regis 
interests will be able to produce over 500 
million multiwall bags annually at Pensa
cola, Fla.

D C A T  P R E S E N T S  R E P O R T  ON 
ANNUAL SA LES SU R V EY

O n N o v e m b e r  19 the Drug, Chemical 
and Allied Trades Section of the New 
York Board of Trade held its 56th annual 
meeting and election a t the Drug and 
Chemical Club, New York. One of the 
most interesting reports subm itted was 
that of Harold M . Altshul, chairman of 
the Section in connection with the survey 
of the membership which is now being 
conducted. He said that as of November 
15 and with 34 percent of the membership 
reporting, annual sales of members in 1945 
reached a total of 54,071,687,000. O ther 
figures showed number of employees as 
346,100; wages paid, $867,920,000; and 
federal taxes paid, $387,858,000;

A new executive committee was elected 
to serve for the coming year and this 
committee will elect officers and the in
coming chairman will appoint other com
mittees including the one to have charge 
of arrangements for the annual dinner 
which will be held on March 13.

L U B R IC A T IO N  E N G IN E E R S  T O  
M E E T  IN  P IT T S B U R G H

T he American Society of Lubrication 
Engineers will hold its annual meeting at 
the W illiam Penn Hotel, Pittsburgh, 
March 17-19. The three days program is 
being planned to cover theoretical aspects 
of lubrication phenomena as well as the 
practical aspects of lubrication practice. 
Opportunity also will be afforded for in
spection of various local plants.

A IM E  C O M M IT T E E  E L E C T S  
N E W  O F F IC E R S

E n g i n e e r s  from every division of the 
mineral industry make up the roster of of
ficers who will direct the American Insti
tute of M ining and Metallurgical Engi-
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a  \ \K id d ^ y  p ro d u c t

A  N E W  D E S IG N  IN  

FILTER PRESS C O N S T R U C T IO N /

THE YOUNGSTOW N MILLER VERTICAL STACK 

FILTER PRESS represents a radically new design 

in filter press construction, wherein the plate and 

combined in one casting and placed 

in a vertical stack.

THE Y O U N G S T O W N  MILLER CO.
SUBSIDIARY OF WALTER KIDDE & COMPANY, INC. 

Belleville, New Jersey

Cleaning and removal of the cakes is accom

plished quickly and easily simply by starting 

with the top member and latching it in an 

elevated position. This permits the filter paper 

and cake to be pulled forward out of the 

press. Succeeding members are similarly 

handled until the entire press is clean.

cast iron construction, the YM  Filter 

Press is suitable for the filtration of many 

liquids, only a few of which are alkid 

resins, solvents, paint, varnish, molasses, 

honey, fruit syrups, soaps, liquid sham

poos, shaving lotions; fish, linseed, 

castor and essential oils; cutting oils 

and coolants.

Filtering area —31 sq. ft. 

Available cake space 2 cu. ft.
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neers during 1947. Clyde E. W illiams, di
rector of the Battelle Memorial Institute, 
was unanimously proposed for election as 
president by the nominating committee and 
declared elected by the board of directors 
at a recent meeting in New York. Mr. 
W illiams will be formally inducted into 
office at the annual meeting of the Insti
tute a t New York in March.

Dr. A. B. Parsons, secretary of the 
AIME, also announced the election of two 
vice presidents and six directors. T he new 
vice presidents are Andrew Fletcher, St. 
Joseph Lead Co., and Robert W . Thomas, 
Nevada Consolidated Copper Corp.

IN D E X E S

C o n t i n u i n g  the practice started by 
Chem. &  M et. several years ago, printed 
below are indexes for Reports and Pic
tured Flowsheets published to date.

A n I n d e x  to  C hem ica l E ng in eerin g  
R e p o r ts  1 9 2 6 -1 9 4 6

Alcohol for War and Postwar Aug. 1943
Atomic Energy 0 ct. 1946
Award for Chemical Engineering Nov. 1943

Achievement 
Bulk Packaging of Chemicals Oct. 1943
Catalysis Oct. 1942
Centrifugal Separation j uiy  1943
Chemical Engineering Design Apr. 1931
Chemical Engineering, Middlcwestern Aug. 1946
Chemical Engineering Progress Feb. 1946
Chemical Engineering, Yesterday, Feb. 1944

Today & Tomorrow 
Chemical Engineering Looks Abroad Feb. 1945
Chemical Exposition Mar. 1946
Chemical Exposition & Power Show Dec. 1942
Chemical Manpower J an. 1941
Chemical Requirements of Petroleum Jan. 1946

Refining
Chemicals From Petroleum Dec. 1945
Chemicals From War to Peace Jan. 1946
Chemicals in the National Economy Nov. 1940
Chlorine Industry Aug. 1944
Conditioning of Gases «fc Air M ay 1940
Continuous Processing May 1945
Costs of Process Equipment Dec. 1941
Diffusional Operations M ay 1942
Economic Balance Sept. 1946
Electronic Devices—I Mar. 1942
Electronic Devices—II Apr. 1942
Engineers in War and Postwar Mar. 1944
Equipment Progress Mar. 1946
Facts & Figures Sept. 1937; Sept. 1939; Feb. 1940;

Feb. 1941; Feb. 1942; Feb. 1943
Feb. 1944; Feb. 1945; Jan. 1946 

Filtration Jan. 1944
Fire Protection Methods Aug. 1942
Fluids Handling May 1937
From Mine, Farm & Forest Oct. 1944
Fuels for Process Industries Mar. 1941
Gas Turbines Dec. 1946
Government Property Disposal Apr. 1944
Handling Materials With Trucks Nov. 1945
Heat Transfer M ay 1944
High-Octane Aviation Gasoline June 1943
High-Pressure, High-Temperature Sept. 1930

Technology
Industrial Waste Aug. 1945
Integration of Facilities Sept. 1945
Labor Relations Jan. 1943
Latin America Ju ly 1944
Lubrication Mar. 1940
Management & Labor Relations Apr. 1945
Maintenance of Lamps & Motors Mar. 1943
Maintenance in Process Industries Dec. 1940
Market Research M ay 1946
Materials of Construction Oct. 1926; Sept. 1928;

Sept. 1929; Sept. 1932;
Oct. 1934; Oct. 1936;
Nov.* 1938; Sept. 1940;
Sept 1*942; Sept. 1944;
Nov. 1946 

(C o n tin u e d  on p age  158)

of ADSORPTION
Those tiny porous particles 

that have the strange power o f adsorption  
are truly "Mighty M ites.” By virtue o f its 
intricate physical structure as w ell as its 
chemical com position, an adsorbent w ill 
draw out from gases and liquids—even per
haps from within a solid mass—those com
ponents for which it has an attraction. Its 
capacity and selectivity may be almost be
yond belief.

Adsorbents are used fo r  econom ical and 
efficient removal o f  impurities or recovery o f  
valuable compounds from dilute mixtures. 
In the production o f such varying ma
terials as lubricating oils, gasoline, peni
cillin, synthetic rubber, vitamins, paints 
and many chemicals, they are indispensable.

Floridin technicians have been studying 
the behavior o f adsorbents for 35 years 
and the Floridin Company’s products are 
adapted for a w ide range o f uses. If you 
have a problem o f adsorption—dehydration 
—decolorization—catalysis, your inquiry 
w ill be w elcom ed.

FLORIDIN COMPANY, INC.
Room 52, 220 Liberty Street, Warren, Pa
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G E N E R A L  C H E M I C A L  C O M P A N Y
40 REC TO R  STREET, N E W  YO R K  i,  N. Y.

S a in  and Technical Service Office,: A lb .ny  .  A tlanta • Baltimore • B irm ingham • Boston' 
Bridgeport • Buffalo • Charlotte • Chicago • Cleveland • Denver • Detroit • Houston 
Kansas City • Los Angeles • M inneapolis • New York •  Philadelphia • Pittsburgh 
Providence • San Francisco •  Seattle •  St. Louis • Wenatchee and Yak,m a (Wash ) 

In W isconsin: General Chemical W isconsin Corporation, M ilwaukee. W is.
In  C anada : T he N icho ls C hem ical Com pany, L im ited • M ontreal •  T o ro n to  •  Vancouver!

CHEMICAL ENG IN EERIN G  • D E C E M B E R  1946  •

Out of General C hem ical's extensive fluorine research program  in the 
field of organic chemistry comes Genetron 101 . . .  the  second in a  series 
of im portant aliphatic organic fluorine compounds.

This chlorinated derivative of ethylidine fluoride has a lower melting 
point and lower vapor pressures than the paren t compound. M any of its 
applications are already under investigation by far-sighted m anufacturers 
who recognize the industrial potentialities of G enetron 101: as a refrig
eran t . . .  an  aerosol dispersant in adm ixture w ith other Genetrons . . . 
a  selective solvent . . .  a dielectric . . . and as an interm ediate in the 
p reparation  of various other organic chemicals.

T he physical data here may suggest uses for this low boiling organic 
liquid w hich also m erit your p rom pt investigation. For experimental 
sam ples, w rite G eneral Chem ical Company, F luorine Division, 40 Rector 
Street, N ew  York 6, N. Y.

•Trade M a rk .  Genera! Chem ical Com Danv

genetron* 101
PHYSICAL PROPERTIES

Formula CH3 • CCIF2

.Molecular Weight 100.51

Color Colorless

Melting Point -130.8° C

Boiling Point — 9.2°

Density 1.194 at — 10° C

latent heat of _
. . 96 B.I.u./lb.

vaporization

Vapor pressure (p.s.i. abs.):

-30° C 6.0

-10° C 14.7

O O 31.2

30° C 59.0



LITTLEFORD
LITTLEFORD BROS., INC. 

428 East Pearl St. 
C INC INNATI 2, OHIO

Usted by 
Underwriters 
Laboratories, 

Inc.

This is how the

BLAW-KNOX
m mc

FOG- NOZZLE 
FIGHTS FIRE

r - i

I N  TR 

FLAMÍ

HERS ,  

3U IDS  

TANKS

The A quatom ic Fog N o zz le  c rea te s  
a  conq o f  a to m ize d  w a te r  p a rtic le s  
h a v in g  fo rce  e n o u g h  to  re a c h  to  the 
b a se  o f  the fire  in sp ite  '.of a ir  
tu rbu lence  a n d  d ra fts. \

A t  the sa m e  time, the se  p a rtic le s  a re  
flhe e n o u g h  to g iv e  a  m ax im um  co o l
ing  a n d  q uench in g  effect, a n d  a re  so  
w e ll s e p a ra t e d  a s  to  p re v e n t  con duc
tion o f  electric currents. \

The s p r a y  p a tte rn  is m a in ta in e d  e ven  
w ith re d u ce d  p re ssu re s. C le a r  p a s 
s a g e s  in the n o zz le  p re v e n t  c lo g g in g .

\

s 4 t io -—  I
Standard W et and 
Dry Pip® System», a» 
well os Thermostatically; 
Controlled Pre-Action’ 
and Deluge System».!

W rite  fo r  d e ta ils

BLAW-KNOX
S P R IN K L E R  D IV IS IO N

831 B e a v e r  A v e n u e ,  N . S ., 
P itt sb u rg h  12, P e n n a .

(Continued from  page 156)

Materials Handling With Trucks Nov. 1945
Mechanical Handling Apr. 1930
Mechanical Maintenanco Apr. 1943
Mechanical Power Transmission July 1940
Measurement & Control of pH Aug. 1940
Measurement <fc Control of Process M ay 1943

Variables
Mechanico-Chemical Processing May 1938
Middle Western Prograss "  Aug. 1946
Middle Western Resources Nov. 1942
Midwestern Chemical Industries Apr. 1941
New England Sept. 1943
New Tools for Process Control Ju ly 1945
Opportunities in Petroleum Refining June 1940 

In Pulp & Paper Industry Apr. 1940
In Synthetic Organic Chemicals Oct. 1941

Pacific Northwest June 1944
Paints & Varnishes Nov. 1944
Petroleum Processing June 1945
pH Measurement & Control Aug. 1940
Plant Design & Construction May 1941
Plant Lighting Jan. 1940
Plant Lubrication Mar. 1940
Plant Protection in Wartime Jan. 1942
Plant Safety Fire Protection Oct. 1940
Postwar Prospects Feb. 1943
Power Show Dec. 1942; Dec. 1944
Process Control Apr. 1929
Process Equipment Design May 1939
Process Steam & Power Aug. 1941
Production, Application & Transfer of M ay 1944 

Heat
Public Relations Oct. 1938
Small Business Dec. 1914
South America & West Indies Dec. 1943
Southern Chemical Progress Ju ly 1941
Southwestern Progress June 1942
Steam in Ch. E . Industry Sept. 1927
Speeding Production Nov. 1941
Surplus Property Oct. 1945
Synthetic Fibers Jan. 1945
Technical Service * Mar. 1945
Unit Operations Appraisals May 1934
Unit Operations Development Apr. 1935
Wartime Construction July 1942
Waste and Process Planning Aug. 1945
Waste Disposal & Byproduct Recovery Sept. 1931 
Water Treatment June 1941
Weight Control Apr. 1946
Western Process Industries Sept. 1941
West Indies Dec. 1943
What Fuel, How Efficient? Apr. 1932

I n d e x  to  C hem ical E ng ineering  P ic 
tu r e d  F lo w sh ee ts , 1 9 3 9 -1 9 4 6

Acetic Acid (wood) May 1940
Acid-Grade Fluorspar Aug. 1945
Acid Regeneration Ju ly 1946
Activated Sludge Jan. 1941
Alcohol Byproducts June 1945
Alcohol From Petroleum % Nov. 1945
Alcohol (molasses) Juno 1939
Alkali Industry Feb. 1946
Alumina Oct. 1940
Aluminum Sheet May 1943
Ammonia Soda Process Feb. 1942
Ammonia Synthesis TVA Nov. 1943
Ammonia (synthetic) Dec. 1945
Amyl Alcohol and Acetate July 1940
Ball Powder Dec. 1946
Bauxite May 1943
Bead Catalyst Apr. 1946
Beer July 1942
Beet Sugar June 1949
Bromine (sea-water) Dec. 1939
Buna S Rubber June 1943
Butyl Rubber July 1943
Calcium Hypochlorite (and Mg) Apr. 1945
Cane Sugar Ju ly 1941
Carbon Dioxide Feb. 1939
Casein and Lactic Acid June 1940
Catalyst (synthetic bead) Apr. 1946

( Continued on page 160)
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npfEXACO Lubricants and Specialized Lubrication 
Engineering Service are helping management 

get greater production efficiency in plants of every 
size and type all over the country. Texaco can help 
increase production, reduce rejects and lower unit 
costs in your plant, too—whatever you make.

Texaco Cutting and Soluble Oils, for example, 
assure faster, finer machining, longer tool life 
and less down time — whatever the metal or the 
m achining method.

Texaco Regal Oils (R &  O) keep hydraulic units 
operating efficiently and economically — prevent

form ation of the sludge and rust which cause 
costly, time-consuming stoppages.

Texaco Regal Starfak prolongs the life of ball 
and ro ller bearings, reduces repairs and replace
ments, cuts maintenapce costs,— in fact, exceeds 
every test requirem ent for an ideal anti-friction 
bearing lubricant.

You can assure these^ând other cost-saving bene
fits in your p lant by calling the nearest of the m ore 
than 2300 Texaco distributing plants in the 48 
States, o r w riting The Texas Company, 135 East 
42nd Street, N ew  York 17, N . Y.

TEXACO Lubricants, Fuels and  
Lubrication Engineering Service

------
T une  i n .. . T E X A C O  S T A R  T H E A T R E  p re sents  the  N E W  E D D IE  B R A C K E N  S H O W  eve ry  S u n d a y  n ight. M e t ro p o lita n  O p e r a  b ro a d c a s ts  e ve ry  S a tu rd a y  a fte rn oon .

miriVTTrAT mVOTiNiFFRINn * n r m t R F R  1ÛAA m

W H A T EV ER  Y O U  M A K E



Motor or 
Pulley 
Drive 

Optional

. The  Zen ith  P u lp  Press, w ith  c o p a  

city u p  to 2 6  tons p e r  hour, 

t h o ro u g h ly  d ew a te rs  w et p u lp s  

a n d  s lu rrie s  such as:

Boot Pulp • Citrus Wastes
• Tomato Pomace • Cherries
• Corn Fibre • Paper Pulp
• Reclaimed Rubber, etc.

H e a v y  screw -type  sp in d le  a p p lie s

sm ooth, con tinuou s pressure, forces 

p u lp  o r  s lu rry  a g a in s t  selective 

resistance. R ifle  d r ille d  resistors

p e rm it  use  o f  steam  w hen  neces

sary. M in u te ly  p e rfo ra te d  screens 

a ssu re  e ffic ient d ra in a g e ,  ho ld

p u lp .lo sse s  to m inimum. Ba ll thrust 

b e a r in g s ‘a n d  ove rsize  sh a ft  b e a r 

in g s  reduce  p o w e r  load .

N e w  uses fo r  the re m a rk a b ly  

efficient, p ro f itab le  Zen ith  Pu lp  

Press a re  b e in g  con stantly  de 

ve lop ed . A n  expe rim en ta l p re ss is 

1 a v a i l a b l e  f o r  

t r i a l  in  y o u r  

p lant.

W rite  fo r  fu ll 

in form ation .

JACKSON &  CHURCH CO. 
S A G I N A W ,  M I C H I G A N

( -H A S E
B a g  C o .

GENERAL SALES OFFICES 

3 0 9  WEST JACKSON BLVD., CHICAGO 6 ,  ILL.
* T O lEO °  • DENVER • OkTROlT .  M IN N E A P O L IS  

i  * NEW YORK - CLEVELAN D * T llLW AU KEE  . P ITTSBURG H  
5 r L i » ? r . K^.N S A S C ,T Y * M EM PH ,S  * GOSHEN. IND .. P H ILA D ELPH IA  
i . r J  t £ t ? ? . L r i )«L A N D a F U  * SA LT  U « C I T Y  • O KLAH O M A  

c 0 R ^ . . V K ,D S Y ,U £ * N c - • HARLINGEN. T E X A S  
CHAGRIN FALLS. 0. * HUTCH INSON, KAN. * W INTER HAVEN. f U L

F l o w s h e e t  I n d e x

(C o n t in u e d  fro m  p age  158)

Caustic Soda 
Cellophane
Cellulose Acetate Yarn 
Cement (wet process)
Chemical Cotton 
Chlorine 
Cigarette Paper 
Coke (byproduct)
Continuous Separation of Fatty Acids 
Copra Refining 
Cordite 
Cyanamide =
Dedorizing Edible Oils 
Diatomite 
Ethyl Cellulose 
Fatty Acids (separation)
Fluorspar (acid-grade)
Forinaldehyde 
Furfural Production 
Furfural Refining (lubricants)
Gasoline (aviation)
Glass (plate)
Glycerine (and red oil)
Glycerine and Soap 
Grain (continuous cooking)
Grain Alcohol 
Hydrogen
Hydrogen Sulphide ̂
Lactic Acid 
Leather (chrome)
Lubricants (dewaxing)
Lubricants (refining)
Magnesium (carbothermic)
Magnesium From Minerals 
Magnesium Metal (and Ca(OCl)t) 
Magnesium (se& water)
Molasses Distillation 
Naval Stores *
Neoprene ~
Nylon Production •>' K  
Oils (deodorizing) y _ ^
Orange Products >
Paint '-r
Paint and Varnish 
Paper (cigarette)
Penicillin
Phenol
Phenol
Phenol Plartica 
Phenolic Resin 
Phosphates ;
Phosphates (super)
Phthalic Anhydride ’
Porcelain
Potassium Perchlorate 
Powder (smokeless)
Pulp (sulphate)
Pulp (sulphate bleaching)
Pulp (sulphite)
Rayon (staple fiber)
Rayon (viscose)
Rayon (viscose)
Rubber (reclaim)
Salicylic Acid 
Salt
Searles Lake Chemicals
Silica Aerogel
Soap
Sodium Chlorate 
Soybean Extraction 
Stearic Acid 
Stoneware (chemical)
Streptomycin 
Strontium Chemicals 
Styrene (Dow process)
Sugar (beet)
Sugar (cane)
Sugar (refining)
Sulphur (from coke-oven gas)
Sulphur (mining)
Sulphuric Acid (sludge)
Synthetic Ammonia 
Synthetic Bead Catalyst 
Varnish and Paint 
Whiskey 
White Lead 
Zinc Oxide

Dec. 1942 
Jan. 1939 
Jan. 1345 
Oct. 1939 
Apr. 1941 
Dec. 1942 
June 1946 
Dec. 1941 
Nov. 1940 
Feb. 1945 
Oct. 1943 
Apr. 1940 
Sept. 1946 
Aug. 1942 
Sept. 1945 
Nov. 1946 
Aug. 1945 
Sept. 1942 
July 1945 
Dec. 1940 
Dec. 1943 
Jen. 1942 
Sept. 1943 
May 1942 
Oct. 1944 
Juno 1945 
May 1946 
Jan. 1940 
June 1940 
Jan. 1943 
Oct 1941 
Dec. 1940 
June 1944 
May 1944 
Apr. 1945 
Nov. 1941 
May 1945 
Mar. 1942 
Jan. 1944 
Mar. 1946 
Sept. 1946 
Sept. 1944 
Mar. 1939 
Mar. 1945 
June 1946 
Apr. 1944 
Apr. 1939 
Nov, 1940 
Mar. 1940 
Sept. 1939 
May 1939 
Apr. 1943 
Aug. 1946 
July 1939 
Dec. 1944 
Apr. 1942 
Nov. 1939 
Mar. 1944 
Aug. 1941 
Aug. 1944 
Jan. 1939 
Oct. 1942 
Juno 1941 
Aug. 1943 
Aug. 1940 
Oct. 1945 
Feb. 1943 
May 1942 
Nov. 1944 
Sept. 1941 
Sept. 1943 
Sept. 1940 
Oct. 1946 
Jan. 1946 
Feb. 1944 
June 1942 
July 1941 
Feb. 1940 
July 1944 
Mar. 1941 
May 1941 
Dec. 1945 
Apr. 1946 
Mar. 1945 
Nov. 1942 
Mar. 1943 
Feb. 1941

Chase Liners are crinkled and 
pleated. They’re flexible, elas
tic — stretch in all directions. 
Provide greater protection, stop 
costly liner breakage. Check on, 
Chase Liners today — it’s the 
better product that costs no 
more than ordinary liners.



Pene tra tio n M e lt in g  Po in t C o lo r

195°F  Minimum

195°F  Minimum None

197°F MinimumMaxim um  5 None

192°F Minimum

192°F Minimum

196°F Minimum

°At a tm o sp h e r ic  te m p e ra tu re

A descriptive Crown Quality Wax bulletin is now available upon request at the addresses below:

PETROLITE CORPORATION, LTD. * WÁj^DIVISION
2 9  Broadw ay, N ew  York 6, N ew  York *  Refinery, Box 390 , Kilgore, Texas

C H F . M I P A I  F \ T . I \ r e P ' v r  .  n e r n m r u - m x

sz
M i , are pure,

highly refined micro-crystalline mineral waxes, manufactured 
only by Petrolite. T h ey are refined from selected crude petro
leum stocks, in a refinery designed and operated exclusively  for 
wax production.

Because of the carefully controlled production of Crown 
W axes and their resulting distinctive specifications, they 
should be appraised for exactly what they are,—high quality 
micro-crystalline mineral waxes. W h ile  the blending qual
ities and flexibility of use of these waxes permit their exten
sive use as vegetable wax replacements or extenders— it 
should be remembered that Crown W axes themselves are 
quality  products whose distinctive specifications offer a wide 
range of uses— econom ically.

Q uality
Index

1035

1 0 1 0



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

JOHN R. CALLAH AM , Pacific Coast Editor, San Francisco, Calif.

PACIFIC EXPO SITIO N  SELECTS 
COM M ITTEE CHAIRMEN

P l a n s  for the Pacific Chemical Exposi
tion, to be held in San Francisco’s Civic 
Auditorium 011 Oct. 21-25, 1947, are now 
rapidly crystallizing; announcement of the 
Boor plan and space rates will be made 
in early January, according to Marcus W . 
Hinson, manager. Committee chairman 
and advisors have been selected (see Chem, 
Eng., Nov. 1946, p. 198, for members of 
the advisory board). T he Exposition, 
sponsored by the California Section of 
ttie ACS, will be held regularly on alter
nate years and will provide the first such 
opportunity for the chemical, equipment 
and process industries of the entire W est 
to exhibit their products and to exchange 
ideas. Although stressing western indus
try, th e  show will be both national and 
international in scope, states Paul H . 
Williams of Shell Development Co., chair
man of the Exposition committee, for 
trade opportunities throughout the entire 
Pacific basin will be stressed.

O ther than Chairman Williams, the 
Exposition committee is headed by J. E. 
Iledrick, Shell Chemical Corp., San Fran
cisco, as secretary and Donald Baldra, 
Redman Scientific Co., San Francisco, 
as treasurer. T . K. Cleveland, Philadelphia 
Quartz Co. of Calif., Berkeley, will have 
charge of publicity; T . D. Stewart, U ni
versity of California, Berkeley, will arrange 
the program; James Clayton, California 
Research Corp., Richmond, will handle 
registration; Richard W istar, Mills Col
lege, Oakland, will have charge of movies; 
John R. M atchett, W estern Regional Re
search Laboratory of the U. S. Dept, of 
Agriculture, Albany, will arrange for spe
cial exhibits. Meetings of the ACS and of 
other scientific societies will be handled 
by George L. Parkhurst, Oronite Chemical 
Co., San Francisco, while hotel arrange
ments will be supervised by W . J. O ’C on
nell, Jr., Technical Consultants, Ltd., San 
Francisco.

INDUSTRIAL RESEARCH BUREAU 
ESTA BLISHED  IN  DENVER

I n  o r d e r  to provide facilities for con
ducting research needed by local industries 
which have no laboratory facilities of their 
own, the Bureau of Industrial Research has 
been established at the University of D en
ver. The new Bureau is under the direction 
of Dr. Ralph M. Conrad, nationally known 
for his studies in the production of dried 
egg products and formerly associated with 
Kansas State College and the National 
Egg Products Association..

Services of the Bureau include consulta
tion with Interested companies to  deter
mine their research needs, followed bv 
laboratory', pilot plant, and plant engineer
ing studies if the work is of the type that 
can be done at the University. Sendees are

available at cost to all industries of the 
Denver area. Two new faculty members, 
Dr. John W . Greene, recently appointed 
head of the department of chemical engi
neering, and D r. Melvin C. Cannon, re
cently appointed assistant professor of 
chemistry, will assist in the research projects 
of the Bureau.

A.G.A. PIC K S SAN FRANCISCO 
FO R  ANNUAL M EETING

S c h e d u l i n g  its first meeting on the 
Pacific Coast, the American Gas Associa
tion has decided to hold its 29th annual 
convention in San Francisco during Sep
tember 1947. T he association had planned 
its 1942 convention for that city, but can
celled the meeting because of war con
ditions. The question of holding an ex
hibit at the San Francisco meeting has 
been referred to the Gas Appliance M anu
facturers Association and the Pacific Coast 
Gas Association.

W ESTERN  M ETAL CONGRESS 
TO  B E RESUM ED

L a s t  held in Los Angeles in "1941, the 
W estern M etal Congress and Exposition, 
sponsored again by the American Society 
for Metals with the active cooperation of 
W est Coast chapters of the nation's lead
ing technical societies, will be resumed in 
Oakland, Calif., for six days beginning 
Mar. 22, 1947, according to preliminary 
plans which have been completed. Tech
nical programs will include lecture courses, 
technical papers, and roundtable confer
ences of special interest to the metals, 
aviation, petroleum, chemical, mining and 
general manufacturing industries.

C a l i f o r n i a ’s heavy chemical industry 
has almost doubled in size since 1939, as 
measured by manufacturing wage earners, 
according to statistics released by the Cali
fornia Division of Labor Statistics & Re
search, San Francisco. T he entire group 
of chemicals and allied product industries 
had increased wage earners for September 
1946 some 72 percent over the average for 
1939 while the industrial chemicals group 
increased 95 percent (see accompanying 
table and graph).

From expansion moves announced or al
ready under way, it would probably be 
safe to estimate that employment will be 
increased another 20-25 percent within the 
next 12-18 mouths, barring a serious eco
nomic or political collapse. Even more 
im portant than this physical growth, and a 
factor little reflected in the employment 
statistics, is the rapid integration of the 
region’s chemical and process industries.

Fields that seem to have the best pros
pects for continuing expansion in California 
within the next few years include those 
of agricultural chemicals and fertilizers,

Pacific Process Industries Becom es W estern Supplem ent
For more than twenty years, this publication has maintained continuous editorial 

representation in the W est, the only chemical engineering magazine thus to affirm 
its long-time faith in the industrial significance of this western third o f ' our nation. 
This editorial coverage has increased with the growing industrialization of the region—  
a full-time editor was assigned to the W e s t in 1943 and in July 1945, this present 
Pacific Process Industries section, dealing exclusively with  news and trends in the 
chemical process industries of the 11 W estern States, was initiated.

Another landmark in Chemical Engineering’s editorial coverage of the W est has 
now been reached. Beginning with the January’ 1947 issue this Pacific Process Industries 
section will become a western supplement to appear just inside the front cover of 
each issue of the Pacific Edition  mailed to subscribers in the 11 W estern States. 
This supplement will continue the broad policies o f the present section. I t  will 
carry both editorial and advertising material devoted exclusively to western industry; 
it will specialize in local news and trends primarily of regional interest.

Q uite significantly, however, this new service will impose no black-out on news of 
western developments insofar as the remainder of the country is concerned nor will it 
signify regional attention only for developments within the W es t. A ll western 
developments of national interest, including new products and equipment, personals, 
industrial notes and other items, will continue to appear as usual in the National Edition. 
The same is true of all plant articles and feature editorial material.

The  Pacific Coast editor, located at the above San Francisco address, invites your 
continued cooperation in helping to make Pacific Process Industries a clearing-house 
for comprehensive, accurate and informative news on trends, events and developments 
in the chemical, process and process equipment industries of the entire W es t. Your 
contributions and suggestions will be appreciated.



A LC O H O L

G un, steel car, 6,000 to 10,000 gallon 
capacity.

C A U ST IC  SO DA 

Heavily insulated steel car, with or without heater 
coils, 8,000 or 10,000 gallon capacity. Usually 

specially lined.

CH LO RIN E
Insulated, welded car; built t<Twithstand pressure 

up to 500 pounds; 15 or 30 ton capacity.

C O TTO N SEED  O IL  
Clean, steam coiled car o f  8,000 gallon cap

T A N K  C A R S

FUEL O ft
Steel car, steam coiled, 8,000 to 12,500 gallon 

capacity.

PRO PAN E 
Heavily constructed car, welded and In** 
Built to withstand internal pressures to 300 p« 

Capacity 10,000 to 11,000 gallons. I

Tank car transportation of liquids in bulk, 
pioneered by General American has proved  
its versatility , its efficiency, its econom y.

The General American fleet comprises more 
than 37,000 specialized tank cars . . .  207 
different types of tank cars . . . designed for 
the safe and sw ift hauling o f an alm ost in 
finite variety of liquids.

General American’s strategically located  
offices, p lants, and repair shops keep these 
tank  cars at your service; provide you with  
precisely the type of tank cars you  want, 
where you w ant them .

I f  your problem is the transportation of 
liquids in bulk, let the nearest General 
American office help you.

C O R N  S Y R U P 'U N M IX C D  

Clean, «team coiled with heavy truck capacity. 
Usually lined with aluminum paint.

l u b r i c a t i n g  O i l
Steel car, with steam coils, single or muitipl 

parlment; usually 8,000 gallon capacit

M URIATIC  AC ID  

Car lined with pure or synthetic rubber; 8,000 to 
10,000 gallon capacity.

A C E T IC  A C ID  
Aluminum Car,' 8,000 or 10,000 gallon ca

GENERAL AMERICAN TRANSPORTATION 
C O R P O R A T I O N  

G EN ER A L  OFFICE: 135 South La Salle Street • Chicago 90, Illinois 

D ISTRICT OFFICES:
New York • St. Louis • Buffalo • Seattle • Los Angeles • Dallas • Houston 

Tulsa • New Orleans • Cleveland • Pittsburgh

G A S O LIN E

Clean car, 6,000 to 12,500 gallons; single or mul
tiple compartment.

A SPH ALT o r  t a r  I 

Heavily steam coiled car; with 2 or more in< 
insulation; steam jacketed outlet; 8,000 to 

gallon capacity.

LARD W INE



The 'contour-molded, 
snug-fitting eye cups 
on CESCO  goggles —  
a quality feature con
tributing greatly to 
wearer comfort.

T y p e  A*31-3way 
Va A ctu a l S ize

§anufiicturing Specialists 
' A U T O M A T IC  

^ P r e s s u r e  Control
VALVES

Reducing & Regulating Valve for 
Water, Air, Gas, etc.

Complete data on this and other 
CASH’ACMe products is available 
in our NEW catalog No. D 1 2 .

fl.UJ.CflSH VOLVE m FG. CORP.
6662 EAST WABASH AVE. 

DECATUR ILLINOIS

E m ploym ent in  Selected  C alifornia M anufacturing  Industries*

1939
Paper & allied products. . . .  5,400

Paper  ........................  2,200
Converted paper prod  3,200

Chemicals & allied prod. . . .  9,900
Paints & varnishes  1,500
Industrial chemicals f   4,200
Miscellaneous.................... 4 ,200

Petroleum products.............. 9,500
Petroleum refining  8,600

Rubber products..................  4,900
T ire s ................................. 3,600

Leather & products.............. 2,400
Glass & glassware................. 1 ,800
Cement..................................  1,500
Sheet metal products  1,600
Electrical mach. & equip. . .  3,900
Machinery' (except eleo.).. . 13,300

1945' Sept. 1946
Percent Change 
1939-Sept. 1946

7,400 8,300 53.8
2,600 3,100 40.9
4,800 5,300 65.7

16,800 17,000 7 1.8
1,700 2,200 46.7
7,900 8,200 95.3
7,200 6,600 57.2

14,600 15,200 60.0
13,400 13,700 59.4
12,700 12,000 145.0

8,700 9,500 163.7
3,700 4,400 83.4
3,400 4,300 139.0
1,900 2,400 60.0
3,300 3,700 13 1.0

13,300 11,000 182.0
39,600 35,800 169.0

* C a lifo rn ia  D ep t, o f In d u s tr ia l  R ela tio n s , Dlv. of L a b o r S ta tis t ic s  & 
R esearch , ban  F ran c isco . In c lu d e s  p ro d u c tio n  a n d  re la te d  w o rk e rs  
only.

t  In c lu d es  com pressed  a n d  liquified  gasses, explosives, sm a ll a rm s  
am m u n itio n , firew orks, a n d  c h em ica ls  n o t e lsew h ere  classified .

s o a p s  a n d  deter- 
gents, alkalis, food 
p r o c e s s in g  chem i
cals, protective and 
decorative coatings, 
rubber p r o d u c t s ,  
glass and ceramic 
c h e m ic a l s ,  metal- 
treating com pounds 
and household-type 
consum er products.
Fields in w hich the  
W est ;iS a whole is 
most u n d e r d e v e l 
oped include those 
of synthetic fibers, 
titanium  pigm ents, 
s y n t h e t i c  organic 
m e d i c in a l s ,  fine 
chemicals, plastics and synthetic  resin raw 
m aterials, reduction-grade alum ina, coal-tar 
interm ediates, and certain basic organic • 
chem icals such as m ethanol, synthetic 
phenol, urea and acetic anhydride.

AMERICAN POTASH ANNOUNCES 
PLANT EXPANSION

A $4,500,000 plant expansion which 
ensures a substantial increase in soda ash 
and borax production on the Pacific Coast 
was announced last month by American 
Potash & Chemical Corp. Construction is 
expected to start at the company’s plant 
at Trona, Calif., early in 1947, it was dis
closed by B. R. Armour, hoard chairman.

Also announced was the entry of Ameri
can Potash into the finished chemicals field. 
T he company will in the future process

some of its basic chemicals. For example, it 
plans to market potassium bromide instead 
of bromine, the raw' material, which the 
company now sells.

T he new plant will have an estimated 
annual production of 60,000 tons of soda 
ash and 30,000 tons of equivalent refined 
borax. In 1945 the company produced
82.000 tons of soda ash and more than
98.000 tons of borax in addition to other 
products. The new plant will employ 
improved production methods developed 
by the company’s research and production 
staff. Secondary' brine from Searles Lake, 
the commercial use of which substantiallv 
increases the raw material reserves of the 
company, will be processed for the first 
time in the new' plant.

“ W e are expanding our plant to meet 
(Continued on page 167)

You  c a n  S e e
o lu a l l t l j

.N  C E S C O
SAFETY EQUIPMENT

. « t i .

The ge n t ly -re st in g  
com fort • bridge on 
C E S C O  sp e c ta c le  
goggles is an exclu
sive quality feature.

C E S C O ’S a c id  h o o d  
offers, am ong other 
outstanding features, 
Acififjjrtiaterial which 
resists .the 5 most in
jurious, actds.

The exclusive air-dis- 
tribution tube In this 
CESCO  w eld ing hel
met represents only 
one of its quality fea
tures you  can see.

•  Look a t  any  C esco  product. In  
each yo u ’ll see features and  w ork
m anship  th a t represen t Q uality .

Like th e  co m fo rt • b r id g e  on CESCO 
goggles, the tex tu re  of the acitex 
hood, the m olded goggle cups, and  
th e  engineering deta ils o f the A ir-  
F lo w  H e lm et— each C esco  product 
has d istingu ish ing  q u a lity  features.

C esco  q u a li ty  s ta r ts  w ith  th e  d e 
sig n in g  o f  a  p ro d u c t. Q u d lity  is  ad d ed  
d u r in g  ex p e rim e n ta l a n d  jo b - te s t in g  
p eriods. A n d , q u a li ty  is th e n  m a n u 
f a c tu r e d  i n to  C e s c o  e q u ip m e n t  
th ro u g h  e x ac tin g  a t te n t io n  to  d e ta il 
a n d  e x p e rt w o rk m a n sh ip .

C onsider C esco  Q uality  w hen you 
bu y  safety  equ ipm ent.

C H IC A G O  EYE SH IELD  C O M P A N Y
2342 Warren Boulevard 

Chicago 12, Illinois
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SU N  P R O C E SS IN G  A ID ...
Cuts Down Thread-Break on Hosiery Machines, Retards Rusting, Scours Out Evenly

A processing end has been developed.by Sun that increases pliabil
ity of nylon thread. It results in more uniform stitches, less thread- 
breakage, higher quality hosiery, and greater production on full- 
fashioned machines.
How, dozens Of mills are using this "Job-Proved" product. The latest 
report on this special processing aid in action comes from a well- 
known manufacturer. He states that when used as a  trough-oil it cut 
lown thread-breaks, kept more “sets” in operation and retarded 

rusting on needles. Improved dyeing also resulted because this new  
agent "scoured out” evenly.
Whether your problems are processing or mechanical, there may be  
Sun products that will help you to increase production, improve 
quality and add to profits. For Sun "Job-Proved" processing oils, 
lubricants, solvents* w axes, and other petroleum derivatives, call 
your Sun Engineer today.

   .  K .”      Ill I 111     i l l l l l l



f e e d — OUTPUT INCREASES 1 0 0 %

FERTILIZER— OUTPUT INCREASES 3 8 % . . . COSTS DROP 2 6 7

. th e se  results, reported in  "Case H istory” studies in  four 
m ajor industries, dem onstrate the efficiency and economy 
o f St. Regis Packaging Systems (packers and multiwall 
paper valve bags). This m odern packaging method is used 
for a wide range of products, w ith each system designed 
to meet specific product characteristics and p lan t layouts.

M anufacturers prefer St. Regis Packaging Systems be
cause they cut labor costs and container costs . . .  and in
crease packaging output at the same time. In  addition,

bags per minute — w ith only one operator required.
A St. Regis packaging engineer w ill be glad to discuss 

your packaging problems w ith you. For additional infor
mation call or w rite your nearest St. Regis olfice.

they have found that easy-to-handle paper bags have won 
■vide - - - - -  •-* '  •wi de acceptance w ith their customers.

N early 3.000 St. Regis valve bag filling machines are 
in  operation throughout American industries. They are 
made in  a variety of capacities and sizes. F illing speeds 
range from  three to  as h igh as tw enty-four 100 -lb.

ST. REGIS SALES CORPORATION
{Sales Subsidiary of St. Regis Paper Company) 

N EW  YORK 1 7 :  2 3 0  P a r k  A v e .  CHIC A G O  1 :  2 3 0  N o .  M i c h i g a n  A v e .

BALTIM O RE 2 :  2 6 0 1  O 'S u l l iv a n  B ld g .  SAN FRA NCISCO 4 :  1 M o n t g o m e r y  S t .

“V tad coufratt ¿fat 'P'ice cCeaentlkttÿ eacA ea¿e i*t detail
Allentown Birmingham Boston Cleveland Balias Benver 
Betroit Franklin, Va. Los Angeles Nazareth, Pa. New Orleans 
No. Kansas City, Mo. Ocala, Fla. Oswego, N. Y . Seattle Toledo

IN  C A N A D A :  St. R e g is  P a p e r  Co . (C a n . )  Ltd., M o n t re a l,  V a n c o u v e r .
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“R e a d  t&e fa cte
and

judge for yourself

W rite  for free copies of any 
case history, or for a com
plete set. Tbey describe what 
was wrong w ith  the "old 
system" and how a St. Regis 
Packaging System brought 
outstanding economies.

Case Product Increase In Total Savings
History Packed Packaging in Packaging

Output Costs
(Hourly)

N o. 1 Flour M ix 1 0 0 % 7 7 %

N o . 2 Fertilizer 2 0 % 4 7 %

N o. 3 Poultry Grit 1 0 0 % 5 5 %

N o. 4 Salt 1 8 % 4 5 %

No. 5 C ocoa 6 2 % 6 0 %

N o. 6 Barley _* 6 2 %

N o. 7 D og  Food 1 0 0 % 3 4 %

N o. 8 Fuller’s Earth 1 8 0 % 2 4 %

N o. 9 Talc 1 0 0 % 3 5 %

N o. 10 Fertilizer 3 8 % 2 6 %

^Previous figures not a va ilab le

7 { /C t6 a tc t o d U y a te o n  please send me 
folders describing case histories indicated
No. 1_ 
No. A.

. No. 2-

. No. 7_
. No. 3_ 
. No. 8.

. No. 4_ 
_ No. 9-

. No. 5_

. No. 10-

N A M E .

C O M P A N Y .

A D D R E S S -

AMERICAN POTASH

(C ontinued  from page 164)

the greatly increased needs of the com
pany’s soda ash and boron products cus
tomers,” said M r. Armour. "T he demand 
for soda ash by industry has mounted 
significantly in tire 11 W estern States and 
especially in California. T he hew carbona
tion plant will enable the American Potash 
to keep pace with rapidly expanding west
ern industry. 38 percent of our domestic 
tonnage in 1945 went to customers in the 
11 W estern States and we expect the 
percentage will continue to rise. The new 
plant is tangible evidence of the company’s 
faith in the future of the W est.”

Industries of many kinds now suffering 
from a continuing, critical shortage of soda 
ash and borax will benefit by the plant 
expansion and , resulting ‘production in
crease. Soda ash, a basic heavy chemical, 
is used mainly in the production of glass, 
soaps, detergents, pulp and metal refining 
and the manufacture of other chemicals. 
The glass industry is the heaviest user of 
borax. Manufacturers of enamels and 
glazes are the next largest customers. Sub
stantial quantities bf boron products also 
're used by other industries such as 
leather, textiles, glue, toiletries, abrasives,
detergents, starch, paper, anti-freeze com-
pouncls and fertilizers.

Substantial increase in plant personnel 
is called for by the expansion. In addition 
to augmenting its force of 1,500 employees 
to operate the enlarged facilities, the com
pany will strengthen its administrative staff 
with additional chemical engineers, re
search chemists and technicians to plan 
and direct operations in the new plant.

In addition to the new soda ash and 
borax plant, the company has two other 
important projects scheduled or under way. 
These are a $2,000,000 power plant ex
pansion and a new research and chemical 
engineering facility to cost'approximately 
$300,000.

NEW METAL-PLASTICS SPRAY 
TECH NIQU E DEVELOPED

1

r
-N ow

A s  i m p r o v e d  technique for spray-coat
ing metal surfaces with corrosion-resisting 
metals, glass or plastics was announced in 
recent months as now commercially avail
able by Evans & M urton, formerly the 
Glaspray Process Co., San Francisco. Al
though the Glaspray process was conceived 
in 1929 for applying colored powdered 
glass in mosaic work, exerimental work was' 
soon shifted to the use of metal powders 
and synthetic resin materials.

By the outbreak of the war, the firm had 
developed a process for spraying powdered 
zinc of —100 to —300 mesh a t about 786 
deg. F . onto a metal surface as a thin coat
ing of controlled thickness (about 0.01 in. 
with zinc) that fuses to the base metal and 
becomes an essential part of it. The Navy 
immediately tied up all the firm’s facilities 
for use in coating the inside of water tanks 
used alternately for salt and fresh waters; 
more than 1,000,000 sq.ft. of ships’ tanks 
was coated by the process for protection 
against corrosion. Although about twice as 
expensive as paint in such applications. 
Navy tests a t Mare Island indicate a useful 
life of Glaspray-treated tanks of eight or

Make quicker, 
more accurate 
calculations

V .. ■with fhese-

NEW , H ELPFU L  

M A T H EM A T IC A L  T001

H E R B  is a  p ra c tic a l ,  e a sy -to -u se  book t t  
g ives en g in eers  in a n y  field m a n y  spec  

m a th e m a tic a l  too ls  b asic  to  th e ir  w ork , 
show s how  th e se  too ls  a re  a p p lie d  to com pt 
bo th  sp eed ily  a n d  re liab ly . C oncise y e t  co 
p le te , th is  book  Is v a lu a b le  fo r  re fe re n c e  
s tu d y  covering  ev ery  p h a se  of m a th e m a t  
Y O U  a re  lik e ly  to m ee t— from  sim p le  num e 
co m p u ta tio n s , th ro u g h  In te g ra tio n  a n d  su m n  
tlon . M any  o f th e  to p ics  d iscussed  a r e  m 
w hile o th e rs  w h ich  a re  m o re  com m only  t" 
a re  p re sen te d  w ith  new  a p p lic a tio n s , th u s  
c re a s in g  th e ir  u sefu lness.

Just Published

MATHEMATICAL AID 
FOR ENGINEERS

Oy Raymond W. Dull, Consulting Engin* 
369 pages, 5Vs X 8V*. $4.50

New eq u a tio n s  fo r  th e  c o n stru c tio n  of seve 
im p o r ta n t  ty p e s  o f a lig n m e n t c h a r ts  a re  gir 
fo r u s in g  s ta n d a rd  en g in e e r in g  sca le s  w h  
s im p lify  th e  c o n s tru c tio n  o f th e  c h a r ts .  |  
p re s e n ta tio n  of lo g a r ith m ic  a n d  exponen t 
fu n c tio n s  Is th o ro u g h  a n d  sh o u ld  p re p a re  f 
re a d e r  fo r m o re  a d v an c e d  a p p lic a tio n s  
m a th e m a tic s . T h e  ex p o n en ts  o f th e  N a p e r  
base  a re  g iven  sp ec ia l a t te n tio n . U n u su a l ap; 
c a iio n  of th e  tr ia n g le  a n d  c irc le  a s  m a t  
m a tlc a l too ls  w ill be fo u n d  In th e  te x t, so 
even in v o lv ing  d iffe ren tia l eq u a tio n s . Cons 
e ra b le  a tte n tio n  Is d ev o ted  to  v e c to r  a n a ly  
and  m e th o d s  a re  g iv en  w h ich  s im p lify  
so lu tio n  o f so m e w h a t d ifficu lt e n g in ee r 
prob lem s. T h e  in tro d u c tio n  o f v e c to r  im a  
opens a  new  field fo r v e c to r a p p lic a tio n . , 
book en d s  w ith  a n  In tro d u c tio n  to  d lfferen; 
eq u a tio n s  to  a p p ly  so m e  o f th e  m a th e m a t: 
too ls  su p p lied  e a r lie r.

Some of the 28 chapters cover:
•  longarithms as an Implement
•  organic decay or drying-out functions
•  circles as tools
•  Imaginary and complex numbers
•  energy
•  linear motion
•  kinetics of rotation
•  plane motion
•  images
•  differential equations of the second order
•  linear differential equations of the nth order

constant coefficients

EX A M IN E  10 

DAYS FREE

¡Mail this 
coupon today  V*

McGraw-Hill Book Co.. 330 W. 42nd St., NYC 18
Send nie Dull-M athematical Aids for Engineers fo 
days* examination on approval. In  10 days I will 
?4.50 plus few cents postage, or return  book post! 
(We pay postage on cash orders.)

Name   ............................ .. ................... * . . .  1II if

Address

City and State.

Company

Position  .............     CE
For Canadian price, write: Embassy Kook Co., 

12 Richmond St. E ., Toronto 1
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4 0 0 0

LI^UI 170 METER

View  GUIDE 
to BETTER 
FILTRATION

l iq u ip o m e t e r CORP.

36-29 SK ILLM AN  A V E., LONG ISLAND CITY,I,N.Y.

-» o v c K X f n m  t q a /z .  n i P M i r i T

Write f o r  a  C o p y

T. SHRIVER & COMPANY, Inc.
802 Hom.lton St._______________ Harrbon. N . J.

D isabled veterans a re  taught engineering  draftsm anship  on the jo b  by  M ichael J. 
Leahy, well-know n Southw est chem ical eng ineer, d isab led  in  W orld  W ar I ,  who is 
chief eng ineer of VA construction  service fo r  the  D enver office. Possib ility  of 

starting  sim ila r program s elsew here is u n d e r  study

more years as compared to 2-3 years for 
the traditional Navy zinc paint.

To date, most satisfactory surfaces have 
been obtained from molten powdered zinc 
and polyethylene although successful ap
plications have been made with tin, alumi
num, Everdur bronze, copper, Monel,

nickel, chromium and other metals as well 
as with Thiokol. Surfaces to be coated 
must be cleaned thoroughly, often by grit- 
blasting, of every' particle of paint and rust. 
One of the three hoses which feeds the 
specially designed gun carried the powdered 
metal, industrial gas and compressed air;

C o s t l y  h u m a n  e r r o r s  

E L / M / N A T E D  W H E N  Y O U  

M E A S U R E  V A L U A B L E  S T O R E D  

L/QU/DS..

W RITE ,
'OMPLE 
DETAILS

"LIQUIDS WORT,! WORTH M EASURING '

If yours is a problem  in solids 
recovery, clarification, extraction 
or w ash in g  of filter cake, b leach
ing filtrate, thickening of slurry, 
p a r t ia l d ry in g , r e d is s o lv in g  or 
m elting cake after filtration, let 
this N ew  Shriver Book fell you how  
it can be done better. It’s an easy  
guide to selection of the right kind 
of filter press for your specific job. 
It show s how  to calculate your 
filtration capacity requirements 
and h o w to  determine equipment 
cost. Let it help you improve your 
processes.

SHRIUER
F I L T E R  P R E S S E S



N * B * M  E L E C T R O D E  

H O L D E R  A S S E M B L Y  

WITH NOSE AND WEDGE

To provide maximum service 

and efficiency, your electrode 
holders should combine: •  High 

electrical and thermal conductivity 

•  Great structural strength. 
Strength is important to assure a 

tight grip. The greatest resistance in 

the entire circuit occurs between 
the holder and electrode. Ill-fitting, oxi

dized holders may waste up to 500 KW .

The special copper alloy we have 
perfected for N-B-M Electrode Holders 

has an extremely dense, non-porous grain. 

This provides greater strength—clamps electrodes in a vise-like grip that as
sures the best possible contact. By combining maximum gripping strength and 
conductivity, this well-balanced formula reduces resistance, saves you power.

To insure absolute pressure-tightness, all water-cooled castings are carefully 

tested under 50 to 75 pounds hydrostatic pressure.

For longer life and more efficient performance under the most rigorous 
conditions, specify

N  • B  • M  S t e c t w U  H O L D E R S

HANTS INs ST. IOOIS, M O  • PITTSBURGH, PA. • MEADVILIE, PA. - JERSEY CITY, N J. • PORTSMOUTH, VA. • ST. PAUl, M INN . • CHICAGO, I I I ,
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E Q U I P  Y O U R  ELECTRIC  

F U R N A C E S  W IT H  N * B « M  

S i c C ^ K x d e  H O L D E R S
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Right; Davis N. 14 di
rect connected s p r i n g  
loaded regulator f o r  
steam, air, gas, water, oil. 
For pressures to 400 p.s.i. 
For reduced pressures, 0 
to 200 lbs.

regulator for heavy duty, 
variable load conditions, 
unaffected by high pres
sure fluctuations. Self- 
contained, pilot operated. 
For presssures to 400 p.s.i.

The complete Davis line includes a pressure 
regulator that w ill fit your requirements, what
ever they are.

Davis double seated balanced disc regulators 
for continuous flow conditions.

Piston type, counterweighted, for pressures of 
150 lbs. and less.

The diaphragm type  for low service pressures.
For dead end service, a single seated type 

maintains pressure reduction irrespective of flow.
Davis integral auxiliary pilot controlled regu

lators for heavy duty, variable load service for 
either dead or continuous flow.

Davis separate auxiliary control type  has posi
tive control of disc action, and gives dependable, 
accurate regulation under variable conditions.

Bulletin 100A and easy-to-use selection charts 
make pressure regulator selection easy. Send for 
literature today.

DAVIS REGULATOR CO.
2539 Washtenaw Ave. Chicago 8, 111.

Davis No. 401 regulator. A 
compact instrument type for ac
curate, sensitive pressure con
trol. Sizes y 2”  to 10".

another feeds gas and air into the nozzle; 
the third, air alone. T he powdered metal 
is fused by a flame that also serves to pre
heat the base metal. Temperatures as high 
as 1,900 and as low as 140 deg. have been 
used. T he comparative speed with which 
the surfacing can be carried out, flexibility 
of operation that permits rapid moving 
from job to job, and coatings more resistant 
to corrosion are among the advantages 
claimed. Imperfections and cracks in glass- 
lined chemical equipment can be mended 
quickly, permanently and witli controlled 
thicknesses in the field, it was claimed, 
when powdered glass is used as the spray 
material.

ORON1TE EXPANDS D ETERG EN T 
PLANT CAPACITY

S t i l l ;  under expansion is the Richmond, 
Calif., unit of Standard Oil of California 
which is producing the new-type synthetic 
detergent announced in September by 
Oronite Chemical Co., chemical subsidiary 
of the oil firm. According to a high com
pany official, the plant is geared to_ pro
duce 100,000,000 lb. of primary product 
vearly, bu t present production is held back 
by lack of sufficient equipment for drying 
the slurry'. Full production is expected by 
the end of the year, after which further 
output may be attained by installing addi
tional facilities.

Known as “Oronite Detergent,” the 
product is said to be the first of its kind 
produced commercially in the W est; only 
one other somewhat similar detergent ma
terial is now marketed in the entire United 
States, according to reports. A new sur
face-active agent of the alkyl aryl sulfonate 
type, it is produced entirely from petroleum 
raw materials. Although now made in 
slurry and powdered form for industrial 
users and trade outlets only, the product 
may conceivably be turned out later in 
cake form, according to the officials.

T he new detergent, which was developed 
after several years of experimental work by 
California Research Corp., is expected to 
become an important factor in helping to 
relieve the present soap shortage. Even 
one molecule of the chemical in 40,000 
molecules of water imparts good detergency, 
and a ratio of 1:100,000 is capable of de
creasing • surface tension from 73 to 29 
dynes per sq.cm.

N ORTHW EST ADHESIVES FIR M  
PLANS R ESIN  EXPANSION

R e c e n t l y  purchased by American Mari
etta Co. of Chicago, Adhesive Products 
Co. of Seattle, W ash., is completing in
tensive research on new synthetic resin 
products which will necessitate a $500,- 
000 plant expansion program, according 
to James F. Hodges, president of the 
Seattle firm. The research has been under 
way for several years by a department 
headed by Dr. Clark M . Keaton under 
Donald V . Redfem, chief chemist.

T he new products, according to present 
plans, will include adhesives of all types 
for the wood-working industry, synthetic 
resin products for the pulp and paper in
dustry, molding compounds for the plastics 
industry, impregnating resins, varnish resins 
and binders. The plant expansion pro
gram, now being studied by the engiueer-
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S S I N G  S Y S T E M S

D E  L A V A L  Centrifugal Separator or C lari- 
, jl jLfier P r i d e s  a means for effecting cleaner, 
faster continuous separation of tw o liqu ids (w ith  
a rem oval of solid im purities) or the continuous 

t W ° Y al ° f *° Iu is  from  a s in S le iiquid. In  the case 
of the D e  L a va l N ozz le -M atic” Separator, the removed solids 
are likew ise continuously  discharged th rough  nozzles or valves 
m  the bow l shell.

Bu t a D e  La va l Separator does more than speed up operations 
and remove troublesome solids. I t  u sua lly  produces a more com 
plete separation and therefore actually im proves the product. 
Because it operates as part of a continuous system, a D e  L a va l 
centrifugal saves m oney by avo id ing waste of the product itself.

« There are types and sizes of D e  La va l machines for elim inating 
ow-spots in  every branch of the Process Industries. In  w riting  

specify whether you  are m ost interested in separation, clarification 
or concentration.

THE DE LAVAL SEPARATOR COMPANY
1 6 5  Broadway, N e w  Y o rk  6  4 2 7  Rando lph  St., ChicaSo  6

D E  L A V A L  P A C IF IC  C O .,  61 Beale St.,San Francisco 19

T H E  D E  L A V A L  C O M P A N Y ,  Lim ited 
P E T E R B O R O U G H  

Q U E B E C  M O N T R E A L  W IN N IP E G  V A N C O U V E R

y  A s k  for Bu lle tin  No. 225
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T his new  3,000-gal. k e ttle  a t A dhesive Products Co., Seattle, tu rn s out phenol- 
io rm aldehyde  glue fo r the Douglas fir plyw ood industry

ing department of American M arietta Co., 
will call for additional resin production 
units, more storage facilities and a new 
laboratory building. Because of present 
difficulties in obtaining building materials 
and equipment, the program will probably 
not be launched for several months and

may extend over a period of several years.
Adhesive Products Co. completed a new 

plant in 1945 with capacity to produce 
1,000,000 lb. monthly of phenol-formalde- 
hydc resin (based on six 8-hr. days per 
week). For this, a new 3,000-gal. reactor 
kettle was installed, one of the largest

B E T T E S  F ILT ER  CLOTHS
FOR

Alkaline and Caustic Filtrations
Are Your Filler Cloths Costing Too Much?

Do th e y  "g u m -u p "  a n d  g iv e  a  poor filtrate?
A re  th e y  short lived?
Do y o u  w ish  to lo w er  y o u r  filtration costs a n d  

im p ro ve  y o u r  filtrate?

fo r

"LONG LIFE" filter cloths
TRY

THoRATEX
*•*- v. s, r - .  Of.

For additional information and sam ples write:

m e t a k l o t h  c o m p a n y
LODI, NEW  JERSEY

W M .  L. E A R R E L L  CO ., Inc., 40 W o rth  Street, N e w  Y ork, N . Y., S a le s  A ge n ts

FINER GRIN D IN G, 
M O R E  U N I F O R M  
DISPERSIONS RESULT 
IN BETTER PRODUCTS

The Eppenbach High 
~ d W et Grinding 

Colloid M ill is a 
dual purpose machine:

A  It reduces particles to sub-micro« 
dimensions by grinding, and

Q  Effects perfect dispersion of such 
particles into fluid or plastic ma
terials.

A n exam ination o f the 
tu rb in e  design shows why 
it is possible fo r a single 
m achine to  perform  these 
tw o 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 stator 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.

W rite for complete details. Ask for 
* copy of Catalog No. 401.

EPPENBACH, INC.

LONG ISLAND CITY 1, N. Y.
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W ET G L A SS  C E LL  
A IR  W A SH E R S

The spun glass filter pictured above is a big reason 
| .why "Buffalo” Air washers save you  m oney. It’s 

part o f the remarkably thorough cleaning system in 
these quiet, trouble-free units. Constantly bathed in 
a curtain o f uniform  fine spray by im proved» f-

^'Buffalo” nozzles, these filters literally scrub your 
air free o f dust .,. . for the superior air conditions

that mean peak com fort, health  and efficiency in  
you r p lan t and office.
"Buffalo” W et Glass C ell A ir W ashers are easily 
installed, require little  pow er for fan and pum p, 
and their servicing is very sim ple.
Ask your local "Buffalo” representative about low - 
cost dust removal. Or sim ply w rite for Bulletin  
3457 today.

BUFFALO FORGE COM PANY
501 Broadway Buffalo, N. Y.

Canadian Blower and Forge Co., Ltd ., Kitchener, Ont.

W E T  G L A S S  C E L L



These examples illustrate a few specific applications for Ansul Methyl 
Chloride in research laboratory and industrial practices:

GRIGNARD • .  .  C H 3 CI + M g  - »  C H j M j C i

QUATERNARIES . . . .  c h 3 c i  +  r n h s

(CH3)3'

ci

ALIPHATIC ETHERS. C H 3 CI +  N a O R  - >  C H 3 — 0  — R +  N aCI

0  N a  0  C H 3

AROMATIC ETHERS. c h 3 c i +  Ç \  - >  Ç ]  + N a c i  

ALIPHATIC
HYDROCARBONS . . .  c h 3 c i  +  R N a  c h 3 - r  +  H a c i

AROMATIC 
HYDROCARBONS, . . CH3CI +Na +

Cl CH3

Ô  -  Ô  '
+  NaCI

C H 3 CI + 0
AICI3

+  HCI

In addition Ansul Liquid Methyl Chloride is being currently used
as a  low temperature solvent * propellent solvent • extractant # 
refrigerant * manufacture of silicones and in other laboratory and 
industrial processes.

Methyl Chloride is a low priced chemical avail
able in tank cars and large and small cylinders.

C o n su lt A n su l’s re se a rc h  a n d  
te c h n ic a l  d e p a rtm e n ts  o n  th ese  

PHYSICAL an<* o t b e r  a p p l i c a t i o n s  o f
PROPERTIES M e th y l C h lo r id e .

Chemical formula  ...................... CHsCl
Molecular w eiuht,................................ .50.491
Color (gas or liquid)..............  Colorless
Odor. .......... .»••»Ethereal, non-irritating
Melting point.. . . . . . . . . .  —144° F. ( —97.6° C.)
Boiling point. .......... —10.65° F. ( —23.7° C.)
Critical Temperature.. .  .289.6® F. (143.1° C.)
Critical pressure 969.2 lbs. per sq. in. abs.
Solubility.. . . .  .Methyl chloride in water—3 to 

4 volumes methyl chloride vapor in 1 volume 
of water at ordinary temperatures and atmos
pheric pressure—methyl chloride in alcohol 
—readily soluble.

Specific gravity of l iq u id .,..   ..............  .909
* R E G .  U .  S .  P A T .  O F F .

For your S U L F U R  D I O X I D E  applications

Write for treatise on Ansul Liquid 
Methyl Chloride and request bulletins 
describing specific Methyl Chloride 
applications in laboratory and indus
trial practices.

. Use A N S U L  S U L F U R  D I O X I D E

in the Northwest. Originally founded in 
1917 to manufacture marine glue for 
freighter decks, the firm has been in con
tinuous production since W orld W ar I 
producing glue for the Douglas fir plywood 
industry, then in its infancy. Until recently, 
the firm largely produced soybean and 
casein glues for the plywood industry and 
adhesives for heavy timber laminating.

ALUMINA FIR M  SUES RFC 
FO R  CONTRACT BREACH

C h a r g i n g  that R FC  has breached a  con
tract for the erection of an experimental 
plant at Laramie, W yo., for production of 
reduction-grade alumina from clay, M ono
lith Portland Cem ent Co. has filed a suit 
in Los Angeles for injunction and $7,500,- 
000 damages. T he firm contends that RFC 
signed an agreement in January 1943, in 
which it agreed to advance $4,639,048 for 
construction of the plant, and that as a re
sult Monolith deeded 40 acres of land to 
RFC. The plant was just ready for initial 
operation September 10, when R FC  served 
notice of cancellation of the entire agree
ment. Monolith contends that cancellation 
of the contract should not have occurred 
until at least 90 days after the plant had 
been completed and produced its first 
alumina.

T he Laramie plant would produce A1,03 
mainly as the byproduct of a process de
signed primarily to improve quality of the 
cement raw material. In the M onolith 
process, limestone would be sintered in a 
kiln with anorthosite-bearing shales and 
soda. Carbon dioxide liberated would be 
used in the precipitation phase. Dicalcium 
silicate residue would be pressed and sent 
to the firm’s cement operations, while the 
sodium aluminate would be processed to 
recover reduction-grade A L03 with the soda 
being recycled. W yoming anorthosites 
contain about 28-30 percent AlsOs and 4 
percent soda in addition to CaO and silica. 
Of the four alumina-from-clay processes 
authorized for pilot plant try-out under 
government sponsorship, the M onolith 
process is believed by many engineers to 
offer the most promise of actual commer
cialization.

O U T P U T  O F  O W E N S L A K E  
C H E M IC A LS SH O W N

In an interesting paper presented a t the 
fall meeting of the Industrial Minerals 
division of the American Institute of M in
ing & Metallurgical Engineers in Los 
Angeles, George D. Dub, recently superin
tendent of the Pittsburgh Plate Glass Co. 
plant on Owens Lake, gave considerable 
detail on the history and extent of chemi
cal operations at Owens Lake, Inyo 
County, Calif. At present, this lake is an 
im portant source or soda ash, sodium ses- 
quicarbonate (trona) and borax. The 
present bed of the lake has an area of 
about 100 sq. mi. and, based on 1912 data, 
the brines probably contain close to 64,- 
000,000, tons of salt, 24,000,000 tons of 
N aiiO ,, about 58,400,000 tons of Na2C 0 3, 
some 3,800,000 tons of Na2B(0 ,  and 6,-
500,000 tons of KC1.

T he two firms now operating on Owens 
Lake are the Columbia Chemical Div. of 
Pittsburgh Plate Glass Co. (Pacific Alkali

A k l O I I I € H E MI C A L  C O M P A N Yl i  111 N I I I INDUSTRIAL CHEMICALS DIVISION, MARINETTE, WIS. 
f a  1 "  w  w  Ba  Eastern O ffice: 60  E. 42nd St., N e w  Y ork  City

é •  D EC EM IÏER  7Q iri • riTFMTflAT FNiMNFFRTNO



V A L V E

D E S I G N E D  E S P E C I A L L Y  F O K  

D I A P M K A G M  M O T O K  O P E R A T I O N

H igh  pressure cast steel body with air fins for high tem pera
ture, high pressure operation.

Aerodynam ic designed flapper to reduce torsional forces 
to a minimum.

Flapper bolted to squared portion o f rotary shaft.

Large powerful diaphragm  operator with heavy duty large 
springs.

Rotary shaft equipped with roller bearings or with stellite 
faced bearings, with thrust bearing to counteract stem 
unbalance.

C ab le  drive features straight line motion from diaphragm  
to flapper, eliminates errors o f angularity and lost motion.

Travel indicator mounted on 
housing to show position of 
valve.

Operator and drive mech
anism mounted in weather
proof housing.

M A T E R I A L  A N D  
S I Z E S .  . .
Electric cast steel body, 
sizes 8", 10", 12" and 16"

FISHER GOVERNOR COMPANY 1835 FISHER BUILDING

MARSHALLTOWN • IOWA
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B A R  E C O  M ic ro c  rys t  a / Lin. e W A X

NOT a By-Product 

NOT a Side Line 
BUT . . .

THE Exc lu s i ve  A N D  Only  P R O D U C T  

OF OUR REFINERY AT BARNSDALL, OKLA.
Y es, the eve r-g ro w in g  d em an d  lo r  our Be Sq u a re  a n d  V ic to ry  W a x e s  h a s  

necessitated  our converting  our entire B a rn sd e ll Re fin e ry  to the m anufacture  of 
these o u tstand in g  products.

Bareco  W a x e s ,  therefore, are  now , m ore than ever, m ad e  "o n  p u rp o se "— thus 

e lim in atin g  the u su a l v a r ia b le s  in  q u a lity  a n d  su p p ly  so  often found  in  by-product

w axe s. Ba reco  W a x e s  are  un iform — their production  is  constant, b e c a u s e ...........

W A X  IS  O U R  B U S IN E S S !

Buy Bareco Waxes with Confidence.
They are made "On Purpose!"

Ba r e c o  O i l  C o m p a n y
BOX 2009 

TULSA, OKLAHOM A
W IDENER BLDG. 

PHILADELPHIA 7, PA.

Samples of Be Square 
and Victory Waxes 
are available in a 
wide range of hard
nesses, colors and 
melting points.

IT'S STAINLESS STEEL 
FABRICATED BY THE ALLOY SHOP

FOR
HEAT EXCHANGERS

D ow ingtow n Iron W orks is just 
that . . .  the alloy shop for heat 
exchangers . . . specialists in the 
design and fabrication of all types 
. . .  of various alloys . . . for 
the process, chemical and food

Tube bundle of Calandrla showing details of welded 
floating tube sheet. Stainless steel 316 (18-8 SMO) m auSCriCS.
Calandria 30" shell, 6' tube length. Steam in .steel 
shell. *

LET'S CONSIDER STAINLESS STEEL 
HEAT EXCHANGERS and OUR EXPERIENCE In THEIR FABRICATION.

The first large stainless steel fabrication in America was built by us 
in 1926. Since then we have specialized in the fabrication of stainless 
steel, until today, nearly fifty per cent of our H eat Exchanger business is 
in this m aterial. O ur engineers and skilled craftsmen work w ith it daily 
. . .  are thoroughly experienced in  its fabrication . . .  are fully equipped 
to produce top quality Stainless H eat Exchangers . . . economically and 
quickly. Stainless steel is readily obtainable . . . there is much less delay 
in delivery and fabrication . . . therefore, we can build them more 
quickly than w ith some more common materials.

IT'e also specialize in the design and fab
rication of beat exchangers from  the 
following materials:
KARBATE—ALUMINUM—BRONZES (Everdur, Phos
phor Bronze, 70-30 Cupro-Nlekel, Etc.)—NICKEL 
AND MONEL—FINNED TUBE HEAT EXCHANG
ERS—Bl M ETALLIC TUBE UNITS
NEW YORK OFFICE: 30 CHURCH ST.

DOWNINGTOWN IRON WORKS
DOWNINGTOWN, PA.

H E A T  E X C H A N G E R S

Co. until 1944) and the Natural Soda 
Products Co., an affiliate of W yandotte 
Chemicals Co. Both firms use the Kuhnert 
process for production of soda ash and 
sodium sesquicarbonatc. T he Pittsburgh 
Plate Glass Co. also recovers borax.

In this process, Owens Lake brine con
taining about 10.5 percent N ajCOj and 
2.5 percent sodium borate decahydrate is 
concentrated in evaporation ponds to 
about 13.5 percent Na.CO., arid 4 percent 
borate. The brine, heated to 100-110 dcg. 
F., is carbonated at 38 lb. pressure with 
boiler flue gas containing 14-15 percent 
CO.; sodium scsquicarbonate or trona pre
cipitates instead of NallCCL as in the case 
of low-ash brines. By cooling the mother 
liquor, borax can be obtained and purified 
for the trade. The scsquicarbonate, after 
centrifuging and steam-heat drying, can be 
marketed as such to the detergent trade 
or it can be calcined in eight-hearth ITere- 
shoff furnaces to soda ash of 57.5-58.1 per
cent NaaO. The attached table shows out
pu t of chemicals from Owens Lake,

Production of Owens Lake Chemicals1

S
o „

!
g e■S o

CÎ*-
5 .5 c

5ri
k

o
FÖ I

.  o 
cj-a - 3 6

C

P
§ 5 ’S ’g 2o

CQ

.2 $
C/2 ¿5

780
1,969
1,9615
6,257
5,0005
7,095
9,311

12,852
7,993

22,094
20,192164* ____ ____

496 15,400 ____ 576
1,827 20,474 ------ 1,008
8,595 23,290 ------ 685

19,783 15,392 ------ 1,006
43,603 7 273

264 49,269 — _ 1,471
827 61,311 ------ 1,534
723 78,387 107 2,103
615 65,772 2,256

9,977 43,836 1,552 1,638
20,488 7,926 1,397 1,431
29,286 8,747 834 1,398
33,367 9,383 1,492 _ —
25,986 8,605 2.945 1,443
14,725 7,623 2,614 1,569

534 8.083 3,308
375 11,268 3,080 ------

3,581 11,721 1,137 ------
4,145 12,803 953 ------
8,079* 16,804 2,491 -------

19,131« 12,809 1,073 -------
20,655« 12.499 1,748 -------
19,261« 9,714 1,745 ------ .
9,830 20,845 176 ------

1011.......
19 1 2 ........
19 1 3 ........
19 1 4 ........
19 1 5 ........
19 1 6 ........
19 1 7 ........
19 1  8........
19 1 9........

;1920........
192 1 ........
192 2 ........
192 3 ........
192 4 ........
192 5 ........
192 6 ........
192 7 ........
192 8 ........
192 9 ........
193 0 ........
193 1 ........
193 2 ........
193 3 ........
193 4 ........
193 5 ........
1930........
193 7 ........
193 8 ........
193 9........
194 0 ........
194 1 ........
19 12 ........
194 3 ........
194 4 ........
194 5 ........

VTons. D a ta  fro m  th e  C a lifo rn ia  S ta te  L ands 
C om m ission . Y e ar ly  figu res  a re  n o t n ece s
s a r ily  on a  c o m p a ra b le  basis . 2 In c lu d in g  
h a rv e s te d  c ru d e  tro n a  an d  In fer io r g ra d e s  of 
so d a  asli be tw een  54-57.5 p e rc en t NasO, and  
p ossib ly  som e ca lc in ed  tro n a . 3 Soda  ash  
contain ing: 57.5-58.1 p e rc e n t N asO ; “Soda  con 
c e n t r a te s ’' is ca lc in ed  h a rv e s te d  tro n a  of 
42-54 p e rc e n t NasO a n d  is no lo n g e r p roduced . 
* S m all a m o u n ts  o f Im p u re  c a u s tic  soda, no t 
show n  in th e  d a ta ,  w ere  p ro d u ced  d u rin g  
1927 a n d  1928. B E s tim a te d  fro m  roy a ltie s . 
° A lth o u g h  re p o rte d  a s  show n, som e o f th is  is 
u n d o u b ted ly  soda  a sh  fro m  sod ium  ca rb o n a te  
m o n o h y d ra te  a n d  so d a  a sh  c o n c e n tra te s  ( c a l 
cined  h a rv e s te d  tro n a ) .

LOS ANGELES CHEMICAL 
PLANT U P FO R  SALE

B id s  are now being received by the W ar 
Assets Administration, Los Angeles, on a 
3.3-acre, triangular site containing five re
inforced concrete and corrugated iron, fire
proof buildings suitable for chemical, paint,
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R o e -F la t "  C r im p D o u b l*  C r im p In te rm e d ia !#  C r im p

D u tch  W e a v e  

F ilter C lo th’Roe-Ten" Mech 'R o e -T o n "  M e s h S t ra n d e d  F ilter C lo th

Sacking W ire Cloth

Corros ion  Eating  A w a y  

Your Screen ing  P ro f i t s ?

Specifo S T A I N L E S S  STEEL !R o » -5 lo r "  M a th

C o r r o s i o n  i n  s c r e e n  c l o t h  fo rc e s  p r e m a tu r e  r e 
p lac em e n ts , u n fo i 'e see n  sh u t-d o w n s . O r s c re e n in g  
a c c u ra c y  is im p a ire d , re -p ro c e s s in g  n eeded . E i th e r  
w ay , t im e  is l o s t . . . p ro f its  e a te n  a w ay .

T o h ead  off c o rro s io n , sp e c ify  R o e b lin g  W ire  
C lo th  o f s ta in le s s  s te e l. F o r  o n ly  s ta in le s s  g iv es  
you p e ak  co rro s io n  r e s is ta n c e ,  p lu s  a  sm o o th , e a s 
ily -c lean ed  w ire  s u r f a c e ,  to  w h ic h  p a r t ic le s  h av e  
no te n d e n c y  to  c lin g . T h a t  m e a n s  le s s  b lin d in g , 
lo n g e r  p ro d u c tiv e  p e rio d s .

A R o eb lin g  e n g in e e r  c an  size  u p  —  a n d  h e lp  
solve— y o u r  s c re e n in g  p ro b lem , w h e th e r  i t ’s c o r
ro sio n  o r  a b ra s io n , im p a c t  o r  v ib ra t io n . H is  a im  
is a lw a y s  u tm o s t  econom y f o r  th e  u s e r . . . i n  t e rm s  
o f  lo w est c o s t p e r  to n  o f m a te r ia l  p ro c essed . Y o u ’ll 
find i t  w o r th w h ile  to  ca ll h im  in  f o r  a  c lo se-u p  
a n a ly s is  o f y o u r  s c re e n in g  needs. T a k e  i t  u p  w ith  
o u r  n e a r e s t  b ra n c h  office.

W o v e n  W ire Fabrics Division

J O H N  A  R O E B L IN G ’S S O N S  C O M P A N Y

T R E N T O N  2, N E W  JE R S E Y  

Branches and  W arehouses in Principal Cities

G a lv a n iz e d  

(A fte r  W e a v in g )  
W ire  C lo th

P A C E M A K E R  I N  W I R E  P R O D U C T S

M a n u fa c tu re r s  of W ir e  R o p e  a n d  S t ra n d  • F ittings • S lin g s  • A irco rd , A ir c o rd  T e rm ina ls  a n d  A ir  C o n tro ls  • S u sp e n s io n  B r id g e s  a n d  C a b le  
A e r ia l W ir e  R o p e  Sy stem s • S k i Lifts • E lectrica l W ir e  a n d  C a b le  • H a rd , A n n e a le d  o r  T em pered  H ig h  a n d  Low  C a rb o n  F ine  ant 
Sp e c ia lty  W ire , F lat W ire , C o ld  Ro lled  S t rip  a n d  C o ld  Ro lled  S p r in g  Stee l • Screen , H a rd w a re  a n d  In d u str ia l W ir e  C lo th  • Law n  M ow er-
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soap, and similar manufacture. The build
ings contain 46,000 sq.ft. of floor area. 
Located in the heart of the industrial dis
trict, the site is in an unlimited zone and 
was originally built as a city incinerator.

Completely reconditioned during the 
war, the tract contains extensive paved areas 
and drives, ramps, and adequate space for 
desired new construction. W estern Electro
chemical Co., which recently moved its 
operations to Henderson, Nev., has used 
the plant since early 1944 for the produc
tion of potassium chlorate and perchlorate 
(Chem. &  M et., Dec. 1944, p. 108-109). 
Equipment includes mixing and storage 
tanks, an electrical transformer station, 
water purifier and cooling unit, refrigera
tion system, conveyors, two 75-hp. boilers, 
extensive piping and machinery.

ALCOA MAY U SE  P E T E R S E N  
ALU M IN A  P R O C E S S

P r e s e n t  moves on the part of Alumi
num Co. of America indicate that within 
8-10 months this firm may begin erection 
of a plant on the lower Columbia River to 
produce reduction-grade alumina from 
Oregon ferruginous bauxite, with pig iron 
as the byproduct that will determine eco
nomic feasibility of the process. Through 
the Aluminum Mining Co., the firm has 
made extensive exploration and tests on 
the 5,000,000-ton laterite deposits west of 
Portland which contain about 30-35 per
cent ALOs, 25-30 percent Fe20.„ 6-7 per
cent SiO™ and 0.15 percent phosphorus. 
Such a local supply of alumina might give 
a competitive advantage to the firm’s re
duction plant at Vancouver, W ash., since 
all Bayer hydrate for the region is now 
shipped from the southeastern states.

By the Petersen process, developed in 
Europe bu t never used in this country, 
such ores may be reduced to alumina and 
metallic iron. Pilot plant studies of the 
process now under way, together with sur
veys of the outlets for the pig iron in the 
Northwest, will probably determine future 
moves. If the process is used on a large 
scale in the Northwest, it will not only 
represent the first commercial production 
of alumina in this center of aluminum 
manufacture bu t will provide a major ou t
let for high-grade lime, soda ash as well as 
caustic soda and other chemicals. Alcoa 
has already made moves to  import chem- 
ical-grade limestone from Alaska into the 
Portland area; shipments will probably 
begin in large volume in early 1947. The 
limestone is also low enough in phosphorus 
for CaC„ and low enough in iron for high- 
quality glass.

A LU M IN U M  PL A N T  T O  R E C O V E R  
F L U O R IN E  FU M E S

P o s s i b l y  leading to the production of 
fluorine chemicals, construction of a fume 
control system to eliminate the escape 
of fluorine gases has begun at the Long
view, W ash., alumina reduction plant of 
Reynolds Metals Co. W orked out under 
the direction of Ross B. R athbun, con
sulting engineer, the recovery system will 
draw fumes off the Soderberg pots and 
pipe them to water wash towers where 
approximately 95 percent of the fluorine 
gases are absorbed. Four wash towers 
will serve each of the three pot rooms. The

N a t u r a l  S e l e c t i o n

WITHOUT CLOGGING AT THE DISCHARGE END 

IS ANOTHER FEATURE OF DEPENDABLE

H a r d i n g e  C o n i c a l  M i l l s

This cross-sectional view of a Hardinge Conical 

Ball Mill shows how the conical shape of the 

Mill causes a natural selective arrangement 

of the grinding media. The results are: 

energy proportioned to required work, 

lower power consumption per ton, 

more accurate grinding, and lower 

maintenance expense due to 

rugged construction.

C A T A L O G  13-D T ELLS  T H E  W H O L E  S T O R Y  • R E Q U E S T  IT

YORK, PENNSYLVANIA — 240 Arch St. . Main Office and Works 
NEW YORK 17— 122 E. 42nd St. . 205 W. Wacker Drive— CHICAGO 6 
SAN FRANCISCO 5— 501 Howard St. • 200 Bay St. TORONTO 1
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s m m m

m i m  PERMISSIBLE
THREE-QUARTER HOUR 

' .SELF-CONTAINED OXYGEN-GENERATING 
BREATHING APPARATUS

APPROVAL NO. 1307

O X Y G E N  B R E A T HI N G

A P P A R A T U S

S A F E T Y  A P P L I A N C E S  C O M P A N YM I N E
Braddock, Thomas and Meade Streets ♦ Pittsburgh 8, Pa.

District Representatives in  Principa l Cities

In  C a n a d a :  M IN E  SA F E T Y  A P P L IA N C E S  C O M P A N Y  OF CAN A D A, LTD., TO RO N TO
M O N TR EA L •  VANCOUVER •  CALGARY •  W IN N IP E G  •  N EW  G LA SG O W . N . S .

N o w , approval o f  C H E M O X  by th e  
U .S. Bureau o f  M in es— official gov» 
ernm ent te stin g  agency fo r  respira., 
tory p rotective equ ipm ent— jo in s the  
m ass user-approval o f industry, fire y 
departm ents and p u b lic  serv ices1.- 
from  coast-to-coast!

C H E M O X  is the only  self-Jfen- 
erating o xygen  breath ing apparatus. 
C H E M O X  g ives complete respiratory  
p rotection  in atm osp h eres con cu r,-. ‘ 
in g  tox ic  g ases, o xygen  d eficiencyyC)
or both— for forty-five m inutés 
hard w ork . C H E M O X  w e ig h s  onlv 
13 V2 lbs. com p lete  w ith  replaceabjc- 
canister— is s im p le  to use and m a i n - y 
tain ! ® W rite  f o r  n ew  d e s c r ip t iv e '  
B u lle tin  B M -14-



company plans to market fluorine products 
as soon as a recovery process is developed, 
it was stated. At present only one Pacific 
Coast firm is producing commercial 
fluorine chemicals. The control program 
came after tests had shown that cattle in 
the area were apparently suffering ill effects 
from eating grass upon which fluorides 
from 'decomposed AlFn flux and cryolite 
had been deposited. s

TACOMA ALUMINUM PLANT / ,  
MAY O PERA TE SOON

B id s  on a lease of the one remaining idle 
aluminum plant in the Northwest, that 
operated by Olin Corp. for the government 
at Tacoma, W ash., have recently been sub
mitted by Reynolds Metals Co., Perma- 
nente Metals Corp. (a Kaiser subsidiary), 
and the Eastern Metals Corp. The plant 
is expected to be back in production within 
a short time. Only two other major war- 
born industrial operations in the Northwest 
remain to be disposed of— a ferrosilicon 
plant at W enatchee, W ash., and a ferrosili
con magnesium process plant near Spokane 
which will probably be sold or leased in . 
the near future.

Meanwhile, initial deliveries of a block 
of 140,000 kw. of Grand Coulee-Bonne- 
ville power began flowing during mid-Sep
tember to the potlines of the aluminum re
duction plant at Troutdalc, Ore., leased.by 
Reynolds Metal Co., according to E. J. 
Appel, plant manager. The plant, designed 
to produce pig aluminum and carbon elec
trodes, contains four potlines and three 
carbon baking furnaces. Rated capacitv is 
128,000,000 lb. aluminum per rear (for a 
summary of Pacific Northwest aluminum 
operations, sec Chem. &  M et., May 1946. 
p. 200). Total committed power load at., 
Bonneville Power Administration for 
aluminum operations is now 623,000 kw.*» 
peak deliveries to aluminum plants during’«“ 
wartime were 686,300 kw. •¡ip'

M . , ..
COAST PA IN T FIR M  BUILDS ' 
NEW  TYPE R ESIN  U N IT  Vw'

E q u i p p e d  with stainless steel va’cuum 
kettles for production of both varnishes 
and entirely new types of synthetic resins 
on which pilot plant work has been under 
way for approximately a year, a new unit 
is being added to the Berkeley, Calif., 
plant of Pacific & Varnish Co. at an esti
mated cost of $300,000. The three-story 
reinforced concrete structure is scheduled 
for operation in the spring of 1947. Al
though four or five similar units exist on 
the Pacific Coast, the new plant will prob
ably be the largest of its kind in the 
W est. The firm, which specializes in 
finishes for industrial use, including cor
rosion resistance, plans to use most o f . 
the new unit’s output in paint manu
facture.

RECENT EXPANSION MOVES 
BY PROCESS IN DU STRIES

, Borates— Pacific Coast Borax Co., Los An
geles, proposes to build a new $225,000 chem
ical unit at Boron, Calif., location of the 
firm’s present borate chemicals refining plant.

Soap— A $250,000 expansion program will 
be started soon by Liqua-Zone Soap Co. at 
its San Jose, Calif., factory. Now inanufac-

Tomorrow’s accuracy is here today

UNITED STATES in the new U. S. Supergauge . Get

GAUGE
complete information about this su

perb  instrument now.

D IV I S IO N  O F  A M E R IC A N  M A C H IN E  A N D  M E T A LS . IN C ..  S E L IE R S V IU E ,  P E N N  A. 

M anufaclure rs o f  Pressure. Temperature, F low  a n d  Electrical M e a su ring  Instruments

ROBINSON
P R O C E S S I N G  v n p /  E Q U I P M E N T

R O B I N S O N  M A N U F A CT UR I N G  CO.
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 .

Continuous full capac ity  p ro 

duction. H a rd  iron, inter

changeable  grind ing plates. 

Self-a ligning bearings. A u to 

matic e lectro-m agnet sep

arator prevents tram p metals 

from  entering grinds. Stu rdy  

construction. Designed  by 

experienced engineers whose 

reputation is founded  upon 

d o in g  th ings right. Litera

ture available. Inquiries in

vited.

HEAVY DUTY TYPE
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forth« CHEMICAL, PETROLEUM, GAS & POWER industries

CHEMICAL D IVISION • FIDELITY BLDG. * KANSAS CITY 6, MO.

See S w e e t's  In d u s tr ia l  F ile s , C hem ical E n g i
n e e r in g  C ata lo g , R e f in e ry  C ata log , A S H  & V E  
G u id e /  A S R E  D atabook , o r w r ite  fo r  sp ec ific  
in fo rm a tio n .

New York • Chicago • Los Angeles • Detroit • Pittsburgh • St. Louis • Houston • Tulsa 
St. Paul • Omaha • Denver • Dallas • Atlanta • Salt Lake City • El Paso • Mexico City

P R I T C H A R D  p l a n t s  a n d  p r o c e s s e s  

a r e  d e s i g n e d  t o  p r o d u c e  m a x i m u m  p r o f i t s
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p ro cesses  e i th e r  in d e p e n d e n tly  o r in  c o n ju n c tio n  w ith  c l ie n t’s ow n o rg a n iz a tio n  a n d /o r  th e ir  c o n su lta n ts
• R e fin e  and  p e r fe c t p ro cess  d es ig n  fro m  flow  d iag ram  • P u rc h a se  eq u ip m en t, c o n s tru c t  p la n t  o r  u n its  
an d  se t in  o p e ra tio n , e i th e r  from  P ritc h a rd -d e v e lo p e d  p lan s  o r from  fu rn ish e d  p la n s  * E f f ic ie n c y  an a ly ses .
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“That's a better blower than the fan on my foundry cupola."

The double impeller principle in Rotary Positive Blowers 
came from this water motor with its wooden impellers in an 
iron case, devised by the Roots brothers in 1854. It led to 
the establishment of one of our predecessor companies.

Since then, we have built 250,000 blowers, meters, ex
hausters, vacuum pumps and similar equipment, whose 
successful performance has been demonstrated in practically 
'every industry.

For many years, we built only Rotary Positive units. 
Then, as new products and processes showed a growing need 
for Centrifugal equipment, we expanded our activities. 
Today, R-C dual-ability to supply either type gives users 
the advantages of unprejudiced engineering.

So, whatever your need may be for moving or measuring 
air or gas, and for many liquid applications, you can depend 
upon R-C dual-ability for long-time, profitable performance.

ROOTS-CONNERSYILLE BLOWER CORPORATION  
One of the Dresser Industries 

612 Illinois Avenue, Connersville, Indiana

B L O W E R S  F O R  E V E R Y  N E E D

R O T A R T  P O S I T I V E  A N D  C E N T R I F O R A l  B L O W E R S  •  E X H A U S T E R S  •  R O O S T E R S  

L I O O I D  A N D  V A C U U M  P O M P S  •  M E T E R S  •  I N E R T  M S  S E N E R A T O R S

turing granulated and liquid soap in a 
$100,000 plant built in 1944, the firm will 
add a 200x150 ft. building in which to pro
duce a new water softener, a disinfectant, and 
a synthetic soap product.

Cem ent— W ashington-ldaho Lime Products 
Co., formerly of Orofino, Idaho, will build a 
cement plant in the vicinity of Spokane, ac
cording to O tto  C. Frei, president. Daily 
capacity will probably be at least 1,500 bbl.

Fertilizer— Swift & Co., Los Angeles, has 
awarded contract for a $56,500 building in 
Vernon to produce byproduct fertilizer m ate
rials.

Class— Northwestern Glass Co., Seattle, is 
installing a second electric furnace for manu
facture of glass since the first unit, recently 
completed, has proved such a success in op
eration. T h e  firm is the only basic pro
ducer of glass in the Northwest.

Synthetic Resins— Reiclihold Chemicals, 
Inc., is reconverting an activated charcoal 
plant in Seattle into one of the largest pro
ducers of phenolic resins in the W est. 'Fire 
products will largely go to the Northwest 
Douglas fir plywood industry.

Insecticides— Application ' has been filed 
with CPA by Stauffer Chemical Co. for per
mit to build a $55,000 plant at Portland, Ore., 
for production of insecticides, fungicides and 
fertilizers.

Refinery— T he Cooperative Refinery Co., 
Kansas City, proposes to build a petroleum 
refinery at Grand Junction, Colo., to use crude 
from the Rangely field and to have a daily 
capacity of 3,500" bbl. Cost is estimated at 
$2,750,000.

Research Laboratory— Lambert Pharmacal 
Co., Los Angeles, proposes to erect a research 
and administration building on a 23-acrc site 
near Indian Springs, Glendale, Calif. Esti
mated cost is placed at S I,000,000.

Detergents— Kelite Products, Inc., Los 
Angeles, is erecting a building of over 20,000 
sq. ft. which is now almost ready for use in 
expanding production of the firm’s line of 
industrial cleaning compounds.

Instrum ents— Consolidated Engineering Co., 
Pasadena, is erecting a two-story building to 
contain about 14,000 sq. ft. for increased 
production of electronic, vibration and strain 
instruments, as well as dynamic recording 
equipment.

Refrigeration —  Refrigeration Engineering, 
Inc., Los Angeles, has begun construction on 
its $500,000 plant a t a three-acre site near 
Maywood. T he new unit will produce many 
types of refrigeration coils, humid air evapora
tors and o ther equipment.

C em ent— First step in a modernization pro
gram that will ultimately cost, several hun
dred thousand dollars has" begun "with installa
tion of a new rotary kiln at the Bellingham, 
W ash., plant of Olympic Portland C em ent 
Co. T he kiln, 400 ft. long and 11 ft. di
ameter, will replace three existing 170-ft. 
kilns.

Chemicals— Los Angeles Chemical Co., Los 
Angeles, is constructing a 8,000 sq. ft. addi
tion to its South G ate plant to increase 
production facilities for various bleaching and 
cleaning compounds, insecticides and agri
cultural dusters.

Soap— Frederick Soap & Chemical Co., Los 
Angeles, has purchased 3.5 acres, improved 
with three buildings, at Olive. Calif., where
150,000 sq. ft. of floor area is available for 
m anufacture of granulated soap.

Batteries— W illard Storage Battery Co. is 
completing a S250.000 addition to " its plant 
in Los Angeles, and is now about ready for 
operations. T he firm has also announced "plans 
for a new $500,000 plant in Portland.

Paper St. Regis Paper Co. has purchased 
26.5 acres adjacent to its present pulp plant 
in Tacoma, W ash., and intends to install 
paper-making machinery in the near future. 
This would make the Tacoma concern a 
complete un it from raw pulp to finished paper 
and would quadruple present employment.
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C o n s u l t a n t s  f i r s t  . . . t h e n  M a n u f a c tu r e r s  I

SPROUT-WALDRON & CO.
Manufacturing Engineers 

M UNCY v PENNSYLVANIA

. Efficient materials Handling 
can save you thousands of dollars 

annually.

In designing a new plant, materials han
dling should have primary consideration. Or, 

in modernizing an old installation, don't forget 
materials handling—major economies are often 
possible through revamped, properly engineered 
materials handling systems.

Sprout-Waldron engineers are experts in materials 
handling. Their know-how is gained through years 
of practical experience with the problems of the 
chemical processing industry. Their experience cov
ers bulk handling systems . . . pneumatic and bag 
handling . . .  for both receiving and shipping.

. B U L K  P K I F l lM A T i^ -  c v t T c U f



ERTEL ENGINEERING  
Corporation 

KINGSTON N. Y.« Bare

Company.

Street.

E R T E L

GREAT BRITAIN LAUNCHES PRODUCTIVITY DRIVE TO 
OVERCOME PLANT AND LABOR LIMITATIONS

Special Correspondence

THE 

ERTEL 

N EU T R A L  

A S B E S T O S

S & e e t &
These sheets are free from  in

gred ients that cause unfavor
ab le  reactions in the filtrate. 
Q ua lity  and  appea rance  o f your 
product will be im proved with 
Ertel sheets. Ten g rade s from 
coarse  to ultra-fine.

FREE L A B O R A T O R Y  SER V IC E

Th e  government has taken the lead in a 
“higher productivity” drive, and the 
trade unions formidable persuasive power 

has been brought into play to convince 
workers of the need for an all-out effort. 
W ithout higher productivity, the argu
ment runs, there cannot be more consumer 
goods, for all plant and labor reserves have 
been exhausted; further improvement de
pends on more intensive use of existing 
resources.

This argument certainly holds good for 
the chemical industry. For months manu
facturers have been unable to make good 
their arrears, in most markets supply lags 
hopelessly behind requirements, delivery 
delays are growing longer rather than 

. shorter, and there is no prospect of early 
relief. As transport and container bottle
necks' are being overcome, the fuel prob
lem is growing more acute, while extension 

‘. schemes are held up by shortages. Labor 
deficiencies, though less acute in chemical 
works than elsewhere, make mechanization 
and modernization imperative, thus adding 
to the demand fpr jpheiqical plant.

T he equipment bottleneck has now 
reached such '1 a pass that representatives 
of the chemical, industry have officially 
called for curtailment of plant exports to

improve supplies to British manufacturers. 
Plant makers on their side point to 
official insistence on maximum exports to 
explain their inability to meet home needs. 
Consultations between representative bodies 
of plant makers and chemical manufac
turers have led to cooperation, and it 
seems likely that this will help to eliminate 
organizational shortcomings.

Imports of chemical plant are not en
couraged, though in several recent exten
sion schemes provision was made for in 
stallation of American machinery. No 
German equipment has yet reached Brit
ish manufacturers on reparations account, 
nor is any likely to arrive for some months. 
W hatever machinery is received from this 
source is likely to be small in quantity and 
of doubtful utility after its long idleness 
and neglect. Conversion of Royal Ord
nance Factories leased or sold to private 
firms, on the other hand, is beginning to 
make a good contribution to the produc
tion potential.

T he slight decline in chemical exports 
during August, easily explained by the 
holidays, was followed by a rather sharper 
fall in September; at £4,575,468 the 
September figure is nearly £ 2,000,000 
below the July high, which shows that

Ertel maintains a free lab o ra 
tory service w here liquids are 
tested, filtered and  returned fo r 
your inspection. A  sufficient 
quantity of Ertel sheets, deter
m ined by test to be correct fo r 
particular requirements, will be 
sent fo r a  sing le  set-up in your 
filter. You  can then verify the 
superior results.

E N G I N E E R I N G  CORP.
K IN G S T O N  N E W  Y O R K

N EW  YORK CITY SALES O FF ICE & SH O W R O O M  
40 W EST 48th STREET, N E W  YO RK  19, N. Y.

M A IL  C O U P O N  

F O R  C A T A L O G

Please send your Catalog-12 "L iq u id  Han
dling Equipment”

Illustrated are 3 of 14 Tandem Combustion Units (shown In

The Tandem Combustion U nit can be 
' “lighted off” in a cold furnace and 

brought, quickly, to full capacity with 
a clean flame. It has a high turndown 
ratio with a steady flame, and can main
tain a high flame temperature with 
either gaseous or oil fuels. The flame 
(regulated and directed) uniformly ra-

diagram above) Installed In a large Oil Cracking Furnace.

diates heat to the absorbing surfaces 
w ithout flame impingement.

Burning fuel oil, tar, sludge or gas, 
the Tandem Combustion U nit is ex
tremely versatile, is economical of fuel 
and requires minimum supervision and 
maintenance.

W rite for detailed information

WGSSSrt
BURNER CO., INC. 1

Mow* O f f * . .  *  Focfory: 1235 E A S T  S I D O I E Y  A V E N U E , P H IL A D E L P H IA  3 4 , P A .
T e x a s  O ffic e : 2 n d  N a t io n a l  B a n k  B ld g ..T I o u * to n

^~TyiBtrsTRi7>r^TTBDWEtiSTS~̂ ” 'SÜRNERl^F0S'^<lL.|o'utEMI51Zi

T A N D E M  
C O M B U S T I O N  U N I T

M AINTAINS A HIGH FLAME 
TEM PERATURE ON EITHER
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lo n g  T u b e  F ilm  T y p e  Evaporator Long T u b e  V e rt ic a l R ec ircu la tio n  Evap orato r V e rt ic a l T u b e  Forced C ircu la tio n  Evap orato r

Subm erged  T u b e  Forced  C ircu la tio n  Evap orato r

. . . should be considered in any evaporation problem.

Conkey evaporator equipment comprises a modern line of 
pressure and vacuum evaporators in single and multiple 
effect.

Designs provide for maximum accessibility, m inimum en
traînaient losses, high heat transfer and automatic control.

Conkey evaporators are fabricated from the usual materials 
o f  construction; also in special metals and protective 
coatings to prevent product contamination. Design and 
construction assure long-time, trouble-free operation with 
low  maintenance and supervision costs.

A  General American engineer will be glad to go  into de
tails with you.

Other General American 
Equipment

FILTERS

DRYERS

THICKENERS

CALCINERS

K ILN S

TURBO-M IXERS

DEWATERERS

TANKS

TOW ERS

B INS

U e n e r a i  / A m e r ic a n
T R A N S P O R T A T I O N  C O R P O R A T I O N
process equipment • steel and alloy plate fabrication
SALES OFFICE: 10 East 49th St. OFFICES: Chicago, Louisville, Cleveland,

Dept BOO New York 17, New York Sharon, Orlando, S t  Louis, Sa lt Lake City,

WORKS: Sharon, Pa., East Chicago, Ind. Pittsburgh, Washington, 0. C.
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continued expansion of shipments abroad 
cannot be taken for granted. The Board 
of Trade would like British chemical 
makers to raise their foreign sales further. 
The export total for 1946 is almost certain 
to be more than three times the 1938 
figure, bu t this gain is made up of a 
80-90 percent rise in sterling prices and 
only a 60 percent increase in volume of 
shipments. The rise in export prices is 
widely believed to be excessive and in 
the long run untenable, while the 60 
percent volume increase compares with a 
target of 75 percent for British trade as a 
whole and an even higher one for British 
chemicals. The president of the Board of 
Trade speaking to chemical manufacturers 
did not specify a figure for chemical ex
ports, bu t one should think that a further 
increase by at least one-quarter would be 
needed to satisfy the authorities.

Price developments in America arc 
watched with great interest by British pro
ducers and consumers. Both alike arc long
ing for the end of control, bu t despite 
relaxations in details the control system 
is bound to stay. Free dealings have been 
resumed in some commodities now in 
abundant supply, bu t it is too early to say 
how this new freedom will be used. The 
government is certainly not unwilling to 
extend the experiment of free dealings, 
the more so as some bulk purchases are 

. — without anv proof— said to have caused 
embarrassing losses, bu t for the time be
ing it is only an experiment.

H IG H E R  P R IC E S  DUE

Comparison of present prices with those 
ruling at the beginning of this year shows 
that higher prices for chemicals are due 
mostly to higher prices of raw materials 
and fuel. W ith  the sole exception of 
cement the price of which was lowered 
by the controlling cartel in anticipation if 
an official inquiry, no material entering 
chemical manufacturing processes has been 
reduced in price. On the contrary, many 
raw materials are now far more expensive 
than twelve months ago. From linseed oil 
which has more than doubled in cost 
downwards there are many vegetable oils, 
metals and minerals which are much 
dearer now than they were earlv this vear. 
and this as well as the higher cost and 
inferior quality of coals is reflected in 
many price advances, especially of pig
ments.

Among coal-tar products, fertilizers and 
general chemicals, on the other hand, 
price increases have on the whole been 
few. at least as far as the official con
trolled prices are concerned. This does 
not, however, mean that resales are always 
effected at the official quotations. Many 
of these official prices have not been 
imposed by the authorities w ithout con
sultation, b u t are the result of arrange
ments between manufacturers and gov
ernment departments. Such arrangements 
between manufacturers were popular with 
British producers before the war and may 
well be used more extensively when gov
ernment control comes to an end.

T hat high prices do not necessarily inter
fere with demand is best shown by the 
paint industry'. Though raw material costs 
and consequently prices of finished prod
ucts have risen more steeply in this trade, 
British paint makers can in some cases1

D IX IE ’S  engineers a re  trained 

in m aking recomm endations to 

meet the specia l needs o f your 

plant. W rite, w ire or phone 

for full details. N o  obligation.

D I X I E  M A C H I N E R Y  
M A N U F A C T U R I N G  CO.

4172 Goodfellow Blvd.
St. Louis 20, Missouri

D I X I E  M A C H I N E R Y  
M A N U F A C T U R I N G  CO.

> 104  P e a rl St, • N e w  Y o rk , N .  Y .

There is a difference— and that difference may be greater 

than you think in terms of time and labor saved ... of 

greater production at less cost.

So before you buy a Hammermill, we urge you to acquaint 

yourself with the exclusive features of the DIXIE, which 

has revolutionized the reduction of raw materials in 

hundreds of plants the world over.

RECORD CAPACITY

MAXIMUM PRODUCTION

ECONOMY OF 
OPERATION

are  yours when you  install a  N O N -C L O G  D IX IE  

— the o n ly  H am m e rm ill w ith  the M o v a b le  

B reaker P la te— one o f the reasons for D IX IE ’S  

g re a te r efficiency. The D IX IE  N o n -C lo g  offers 

positive feed  even for wet, c layey, sticky 

materials. Q u a lity  and  size o f product m ay  be  

ea s ily  and  quickly adjusted. Increases d a ily  

p ro d u c t io n ...  decrease s need for labor.
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■ S - S - 35 L E L

W A T E R  D IS C H A R G E



Kieley & Mueller 
presents

KONTROL 
MOTOR

Diaphragm Motor Valves 
Pressure Regulators 
Pump Governors

f e a tu r in g .

• All Steel Diaphragm Motor Unit...
light, tougher, stronger, m ore durab le

Boltless "Duoseal" Diaphragm Casing .. .
t igh t  sealing, qu ick  actin g  c lam p  ring; m olded  h igh ly  flexible neoprene 
d iap h ra gm

• Steel Tubular Yoke ...
enclosin g  Jong heat-treated, cadm ium  plated  sp r in g ; pack in g  g land  and  
sp r in g  adjustm ent accessib le  th rou gh  d oo r

• Valve Position Indicator ...
stand a rd  equ ipm ent; no extra ch a rge

• High Capacity Valve Bodies ...
unrestricted  flow  areas, sm ooth  flow; ava ilab le  in bronze, sem i-steel, cast 
steel, and  spec ia l a lloys

• Superfinished Disc Guides ...
top  and  bottom  gu id e d  Bevel, P ercentage  V  Port, and  Pa rab o lic  d iscs; 
m inim um  friction, increased  life

• Modern Design ...
to m eet m odern  process requ irem ents for better control

Write now for bulletin on the revolu
tionary KONTROL MOTOR valves.

KIELEY & MUELLER. ING., NORÍH BERGEN, NEW JERSEY

execute only one-quarter of the firm orders 
. reaching them . In contrast to other chemi
cal trades, paint exports are only a frac
tion of the prewar volume. This is due 
partly to big demands for the building 
drive at home, bu t raises a number of 
difficult problems. Leading men of the 
industry touring foreign markets found 
local firms trying to make capital of the 
absence of high-class imported paints, 
while the agents of British firms naturally 
were looking round for alternative sources 
of.supply to keep themselves iii business.

T he largest new project announced this 
month is the plan of the British Standard 
Oil of New Jersey subsidiary to enlarge its 
refining facilities a t Southampton at an 
estimated cost of over £ 10,000,000. Offi
cial sanction has not yet been received, 
and three years are expected to elapse after 
issue of the necessary building licenses 
before the new plant can be pu t into 
operation. This enterprise of Standard Oil 
is in contrast to the indifference so far 
shown by British and D utch controlled oil 
combines with regard to the extension of 
refineries in the British Isles. I t is of the 
greater interest to chemical manufacturers 
because little has been heard about an 
extension of the coal-distillation industry 
during recent months and more attention 
is being paid to opportunities for aug
menting the supply of raw materials for 
hydrocarbon chemicals from the petroleum 
industry. By its very size the enlarged. 
Standard Oil refinery will become one of 
the most important suppliers of chemical 
raw materials of this type for British 
industry.

S T R E P T O M Y C IN  PRO D U CTIO N  

In the fine chemical and pharmaceutical 
field the most important event of the 
month is the beginning of the production 
of streptomycin by Boots and a start in 
exports of penicillin, made possible by 
the swift expansion of manufacture during 
the past few months. T he output of 
streptomycin is still too small to have any 
practical effect, bu t Boots intends to install 
deep-culture tanks and other firms are pre
paring for the production of the mold. 
Geigy and Aspro are among internationally 
known makers of fine chemicals now en
gaged on extension plans, at least in part 
designed to meet export requirements. 
Export promotion is the professed aim of 
many extension schemes under way; con
struction licenses are more easily granted 
for new plant which promise to make a 
contribution to the export trade.

Under the Atomic Energy Bill the gov
ernm ent is going to establish a Radio- 
Chemical Centre to handle radium and 
artificial radio-active substances. This 
Centre will take over the radium business 
of Thorium Ltd. at Amersham with its 
stock-in-trade, the extraction of radon car
ried out at Barton-in-the-Clay under the 
auspices of the Medical Research Council 
and the radium filling business of Johnson 
M atthey & Co. Ltd. Thorium Ltd. will 
act as government agent in running the 
Centre under the supervision of a council 
on which the government, the company 
itself and radium users will be represented 
Later a move of the Centre to more ex
tensive premises elsewhere will be con
sidered.

The growing interest of leading chemi-
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It’s the hurhan'equation— the skill 

and experience of foundry- 

■ men that give Sivyer Steel 

castings their important 

extra measure of quality.

Because all along the line— in 

every casting step— this skill 

is at work, putting into 

Sivyer castings somo

n i '  thing more than what

V  the best of raw materials 

f  and equipment alone can 

do. Something that shows 

itself in greater integrity of 

metal . . .  in greater dimen

sional accuracy . . .  in better 

finishing . . . in longer life.

Let Sivyer's nearly 38 years of steel 

casting experience help you. The next 

time specify castings bearing the Sivyer 

diamond <^> —the mark worth look

ing for. You'll appreciate their advantages.

A A / L H ' A t / X ’E E
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WHO’LL LUBRICATE IT
The LUBRIPLATE Tag Ser
vice assure! the machin
ery manufacturer, who 
uses LUBRIPLATE for ini

tial lubrication, that the machines will 
be serviced with the tame outstanding 
lubricant. Machine Builders, use the 
Tag Plan. Machine users, mail the post 
eards you find on the equipment.

f o r  Y O U R  
m a c h i n e r y

N .  X — Ideal far general all tyoe

N o  1 0 7  —  O n e  e f  t h e  m e t !  p o p u l a r  
*y d #  p r o d u c t s  f o r  8 # " » ™ '  ° > -  

p l l c a U o r ^  b y  p r e s s u r e  8 u n  a r  « u p .

I ,  t o  —  For a wide tons# »1 U '* 0 ' *

. ,imp
K n o w n  n a t i o n w i d e  a .

X V  2 « *  X ire T a 'p e V 0.'.« .
S e o w  d u t y  b e a r i n g s ,  w i r e  r u n - .

. A l l  M A * ' N c r , Thh0V i V ! h V « M .v V i 

, l A T E  u s e  I n  t h e  s e n e r o l
wide a c c l a i m  t o  b e o r l n g s  e p e r -
r u n  o f  b o l l  a n d  r o  g p M  a n d

otlns «• * 300 degree. F.temperature, up to 30U a »

YOU CAN BE SURE 

OF CORRECT 

LUBRICATION OF 

YOUR MACHINERY

M a c h i n e r y  m a n u f a c t u r e r s  g o  to  
g r e a t  l e n g t h s  i n  s e l e c t i n g  l u b r i 
c a n t s  t h a t  w i l l  a s s u r e  t h e  m o s t  
s a t i s f a c t o r y  p e r f o r m a n c e  o f  t h e  
m a c h in e s  th e y  b u ild .  I n i t i a l  lu b r i 
c a t io n  a t  th e  m a n u f a c tu r e r ’s p la n t ,  
h o w e v e r ,  w i l l  o n ly  a f fe c t  th e  f i r s t  
s ta g e s  o f  th e  m a c h in e ’s o p e r a t io n .  
O n c e  th e  m a c h in e  is  s o ld  o r  r e n te d ,  
s u b s e q u e n t  lu b r ic a t io n  w i l l  n a tu 
r a l l y  in f lu e n c e  th e  p e r fo r m a n c e  oft 
th e  m a c h in e . A n y  e x c e s s iv e  w e a r , 
m a lfu n c t io n , o r  f r e q u e n t  b r e a k 
d o w n s  o f  a  m a c h in e , o f t e n  d u e  to  
f a u l ty  lu b r ic a t io n ,  w i l l  p r o v e  c o s t 
ly  to  th e  m a c h in e  u s e r  a n d  w il l  r e 
f le c t b a c k  o n  th e  m a c h in e r y  m a n u 
f a c tu r e r .

P r o p e r  i n i t i a l  l u b r i c a t i o n  o f  
m a c h in e r y  is  u n d e n ia b ly  im p o r ta n t .  
B u t  o f  e v e n  g r e a t e r  im p o r ta n c e ,  
e s p e c ia l ly  to  th e  m a c h in e r y  m a n u 
f a c t u r e r ,  i s  t h e  m a i n t e n a n c e  o f  
o r ig in a l  s ta n d a r d s  o f  lu b r ic a t io n  
in  th e  fie ld . T o  b a c k  u p  m a c h in e r y  
m a n u f a c tu r e r s  w h o  u s e  L U B R I 
P L A T E  f o r  i n i t i a l  lu b r ic a t io n  th e  
‘‘T A G  P L A N ” h a s  b e e n  d e v e lo p e d . 
I t  a s s u r e s  p r o p e r  lu b r ic a t io n  o f  
M a c h in e s  in  U se . B e f o r e  a  m a c h in e  
le a v e s  th e  m a n u f a c tu r e r ’s p la n t  a  
“ t a g ” is  a t ta c h e d .  I t  fu lf i l ls  th r e e  
fu n c tio n s  . . , a d v is e s  p r o p e r  ty p e  
o f  L U B R I P L A T E  to  b e  u s e d  . . . 
e x p la in s  w h y  th is  l u b r ic a n t  sh o u ld  
b e  u se d  f o r  r e lu b r i c a t io n  . . . p r o 
v id e s  p o s ta l  f o r  lo c a t in g  n e a r e s t  
L U B R I P L A T E  d e a le r .

W h e n  o n e  o f  th e  ta g g e d  m a c h in e s  
is  d e l iv e re d ,  th e  r e c e iv e r  a n d  f u tu r e  
u s e r  o f  th e  m a c h in e  d e ta c h e s  p o s t 
a l  f ro m  th e  L U B R I P L A T E  ta g , 
le a v in g  o n  th e  m a c h in e  in f o r m a 
t io n  a b o u t  ty p e  o f  L U B R I P L A T E  
re c o m m e n d e d  a n d  p o in ts  o f  a p p li 
c a t io n . H e  th e n  m a ils  th e  p o s ta l  
i n q u i r y  c a r d  t o  F i s k e  B r o t h e r s  
R e fin in g  C o . O n  r e c e ip t  o f  th is  
p o s ta l ,  th e y  d o  tw o  th in g s .  1. T h e y  
n o t i f y  th e  n e a r e s t  L U B R I P L A T E  
d e a le r  o f  th is  n e w  m a c h in e  in  h is  
t e r r i t o r y .  2 . T h e y  w r i t e  t o  t h e  
m a c h in e  u s e r ,  g iv in g  h im  th e  n a m e  
o f  h i s  L U B R I P L A T E  d e a l e r .  
T h u s  th e  m a c h in e  u s e r  m e e ts  th e  
L U B R I P L A T E  d e a l e r  a n d  t h e  
m a n u f a c tu r e r  o f  th e  m a c h in e  c a n  
r e s t  a s s u r e d  o f  p r o p e r  r e lu b r i c a 
t io n  o f  th e  e q u ip m e n t.

S c o re s  o f  m a c h in e r y  m a n u f a c tu r 
e rs  h a v e  a d o p te d  L U B R I P L A T E  
f o r  th e  lu b r ic a t io n  o f  t h e i r  e q u ip 
m e n t b e c a u se  o f  L U B R I P L A T E ’S 
e x c e p tio n a lly  h ig h  film  s t r e n g th ,  
s ta y - p u t  q u a li t ie s ,  lo n g - l i f e ,  a n d  i ts  
w a te r ,  s te a m , a n d  a c id  r e s i s t in g  
p r o p e r t ie s .  S in c e  u s in g  L U B R I 
P L A T E  th e y  h a v e  b e e n  a b le  to  
g u a r a n te e  s m o o th e r ,  m o re  q u ie t  
p e r fo rm a n c e ,  a n d  lo n g e r  l if e  fo r  
t h e i r  e q u i p m e n t  a n d ,  t h e r e f r o m  
a re  a s s u r e d  o f  v a lu a b le  c u s to m e r  
s a t is f a c t io n .  Ad».

cal firms in Britain in the extension of 
manufacturing activities in the big Asiatic 
markets is reflected by the visit of R. 
Murdin Drake, one of the managers of 
the Association of British Chemical M anu
facturers to India in connection witli plans 
to establish a branch office in Bombay. 
Leading British producers would like to 
begin manufacturing activities further east, 
in China. Lord McGowan told the Anglo- 
Chinese Chamber of Commerce in London 
that Imperial Chemical Industries Ltd. is 
prepared to manufacture in China “at the 
appropriate time” in partnership with the 
Chinese. Ideas with Chinese interests have 
frequently been exchanged, but he added 
that the time is not yet ripe for developing 
that policy. Before China could develop 
and expand her own industrialization, with 
British financial help to aid the erection 
of factories, political stability was needed.

There has been little news yet of British 
chemical firms developing their manu
facturing activities in the Dominions and 
other sterling territories. This is partly due 
to the present uncertainty about the con
tinuation of Imperial preference in foreign 
trade and the effect which changes in pro
ducing costs and competitive conditions 
will have in the long run on local produc
tion. More important, however, is the 
inability of British companies to finance 
large-scale- manufacturing enterprises in 
the Dominions. Cooperation will there
fore in future be largely confined to 
arrangements for sharing patents, experi
ence, and joint marketing.

AUSTRALIA PRODUCES POTASH 
FROM  ALUNITE D EPO SITS

I n  a  little over two years since produc
tion started at the W ! A. State Alunite 
Works at Chandler, W estern Australia, 
the Commonwealth has become 50 per
cent self-sufficient in potassium fertilizer. 
Plant enlargements now under considera
tion will expand capacity from 15 to 45 
tons a day to take care of Australia’s entire 
demand of 7,500 tons a year.

T he source of potassium sulphate is a 
clay containing 63 percent alunite, de
posits being estimated to last for hundred 
years at the present rate of excavation.

It is brought from the mining site by 
a LeTourneau carry-all which scoops thé 
clay from the surface. Each load of from 
five to six tons passes to a Dixie non-clog 
hammer-mill. The broken product is fed 
by conveyor belt into a rotary kiln and 
heated to 700 to 800 deg. C . After passing 
through a cylindrical cooler, which also 
serves as air preheater, the fragments are 
heated, sieved and passed on to a leach
ing machine. A batch leaching process 
which was first in use proved unsatisfactory 
and was replaced by a confinons leaching 
machine of special design for which world 
patent rights were secured.

The calcined product is fed into the top 
of the outer section of a tank while hot 
liquors are introduced at the bottom  and 
rise through the descending bed of cal
cine, thereby dissolving out the potash.

T he tank contains an inner cylinder into 
which the solid material is forced from 
the bottom of the outer section and dis
charged at the top by a vertical screw 
mechanism. In this screw the solid is
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^ Illu stra t ion s  dem onstrate the ad a p ta b il ity  o f 
T ri-C love r con ical end fittings to both^ f la n ge d  
a n d  screw ed type  iron p ipe  size fittings and  
ya lve s. The alum inum  f lan ge d  coup ling, show n  
in  the "e x p lo d e d "  v iew , above , is the key to 
easy , fa st in stallation  o f  these new  fittings. It 
p ro v id e s a  sim ple, leak-tight union, for w o rk in g  
pressures up  to 250 lbs. per sq. in.

ST A IN LE SS STEEL W ELD IN G  FITTIN G S
Available in a com plete line, in sizes from 

1" O .D . through 18" O .D ., fabricated from  stain
less steel type 304, 316 or 347.

No mitred joints— sweep ell design— no internal 
threads or pockets— joints are flush.

T R IA LLO Y  A N D  S T A IN L E S S  STEEL 
S A N IT A R Y  F ITT IN G S, V A L V E S ,  
PU M PS, T U B IN G , S P E C IA L T IE S

FA B R IC A T E D  S T A IN L E S S  STEEL 
IN D U S T R IA L  F IT T IN G S  A N D  

IN D U S T R IA L  P U M P S

THE C o m p le te  L IN E

Flanged Type 
ICAL END

eulaflittMe to- a, 
euvUetep o t6en  ¿ ¿ ttittq .

The installation o f  new light weight corrosion-resist
ant conveying lines is now greatly simplified, through the 
use o f  the new Tri-Clover stainless steel conical end fit
tings, together with light gauge stainless steel tubing. 
Existing corrosion-resistant fittings and valves need not 
be discarded . . .  for, by means o f  simple adapters, all 
Tri-Clover conical end fittings are readily adaptable to a 
wide variety o f  other fitting and valve types, including 
IPS fittings (screwed or flanged type), conical glass 
tubing, welding fittings and Victaulic joints.

These new fittings are fabricated from type 316 stain
less steel, in a complete line, including ells, tees, crosses, 
return bends, “Y ’s” , laterals and ferrules, for use with 
commercial tolerance stainless steel tubing having out
side diameters o f  1 , 1 2 , 2j ^,  3 and 4 inches.

W rite for details about the advantages offered through 
Tri-Clover Industrial Fittings and light gauge tubing.
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J E R G U S O N  G A G E  &  V A L V E  CO .
88 Fellsway Somerville 45, Mass.

A p p le to n , W isc o n sin  
A tla n ta  3, G eo rg ia  
C h icag o  2 , I ll in o is  
C in c in n a ti, O h io  
C lev e lan d  14, O h io  
D en v e r, C o lo ra d o

L IS T  O F  R E P R E S E N T A T IV E S

D e tro i t 4 , M ich ig an  
H o u sto n  1, T exas  
K ansas  C ity , M isso u ri 
Los A ngeles 6 , C a li

fo rn ia  
M arsh a llto w n , Io w a  
M em phis 3, T ennessee

M in n ea p o lis , M in n eso ta  
N ew  Y o rk  17, N e w  

Y o rk
P h ila d e lp h ia , P en n sy l

vania
P ittsb u rg h , P ennsy lvan ia  
P o r tla n d , M aine

A l l  o f  C anada  P eaco ck  B ros. L td ., M o n trea l 13

P o r tla n d  8, O reg o n  
San F ranc isco  4 , C a li

fo rn ia  
S ea ttle  9 , W a sh in g to n  
S t. L ou is 11, M isso u ri 
T u lsa  12, O k lah o m a  
M exico , D . F .

water-washed. T he residue still contains a 
small amount of soluble potash. It also 
contains about 50 percent of extractable 
alumina which is saved on dumps with 
an eye to future use as starting material 
for aluminum production.

From the leaching machine the hot 
liquor passes through cooling and settling 
tanks, and the thickened slurry drawn 
ofF the bottom  is dehydrated in a centri
fuge of a type similar to those used in 
sugar refining.

INDIA SPENDS LARGE SUMS 
FO R CHEMICAL EXPANSION

T h e  McCraw-I1 ill W orld News, report
ing from New Delhi, India, says that 
the Punjab Provincial Government has 
earmarked approximately $1,750,000 for 
the development of a coal-tar distillation 
industry based on deposits of coal esti
mated to be excess of 5,000,000 tons. The 
deposits are of a low ash content and have 
a high percentage of sulphur which makes 
them unsuitable for metallurgical use. Dr. 
R. C . Battacharjee, who heads the research 
program, is working on a process for re
moving the sulphur.

Meanwhile in Travancore, southern 
India, work is progressing rapidly on the 
construction of contact-process sulphuric 
acid plant and an ammonium sulphate 
plant to be operated by Fertilizers & 
Chemicals (Travancore) Ltd. a t Alwaye. 
Strikes in the United States and Great 
Britain are expected to delay production 
at least another six months but equipment 
with a total value of more than $2,500,000 
already has been delivered and another 
$2,000,000 worth is reported on the way. 
T he firm originally planned a small cham
ber sulphuric acid plant bu t after repre
sentatives toured United States plants, de
cided on larger unit with a daily capacity 
of 75 tons.

The Travancore State Government also 
is negotiating with a 'group of Bombay 
industrialists who propose to establish a 
plant to extract oil from the shells' of 
cashew nuts which have been tossed away 
as scrap up to now. The oil produced by 
the plant would be used in manufacturing 
paint.

BRAZIL CONSUMING LARGER 
AMOUNTS O F IN SECTICID ES

R e c e n t  plague of locusts in parts of 
South America has increased demand for 
insecticides. This is particularly true for 
southern Brazil where the locusts have been 
prevalent. In other sections of that country 
losses to crops through various pests like
wise have stimulated requirements for .va
rious insecticides. About 4,400,000 lb. of 
white arsenic are now used in making lead 
arsenate for animal dips and poison baits. 
The same amount is needed for the cotton 
crop alone in some years. Mosquito con
trol and truck crops take about 180,000 
lb. of paris green each year but recent ex
periments with D D T  may reduce the use 
of paris green.

More than ten million head of cattle in 
Rio Grande do Sul are now dipped in 
white arsenic and sodium arsenate to kill 
cattle ticks. Coal-tar derivatives are in wide

71  N ordinary glass tub- 
ing can give you  

some idea of the level of 
liquid in a  tank, but glass 
tubing is not too capable 
of withstanding shocks 
and blows, high tempera
tures and high pressures.

W e have a  line of gages  
that can do these two 
necessary things — read  
w ell and stand up well.

Many refineries and 
chemical plants use the 
Jerguson Reflex Gage be
cause of the distinctive 
contrast between liquid 
and empty space. Liquid shows black; space shows white. The 
gage can be read at some distance. Others who must be able 
to note the color or condition of the liquid use the Jerguson Trans
parent G age which is of the "see-through" type. Both types are 
rugged with the glass elements w ell protected by the recessed  
chamber. Both are available in corrosion-resisting construction.

Jerguson specializes in liquid level gages. It's where you can 
come for your requirements with complete assurance.
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FOOD PRODUCTS

0<*TINU0l/J

W H Y  THE FE STRING DISCHARGE 

IMPROVES FILTRATION AT LOWER COSTS

FE Continuous Vacuum  Filters are available in plain designs for sim
ple filtration work, and with any combination of the FE washing, 
dewatering, and cake-handling features for a wide variety of food, 
chemical, mining, sew age and other applications. W rite  for bulletins

Penicillin Zinc Stearate
SALES OFFICES & PLANT: 858 SUMMER AVENUE • NEWARK 4, N. J,

In Canada: The Northern Foundry & Machine Co., Ltd., Sault Ste. Marie, Ont. 2  !
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S C H U T Z - O ’N E I L L  C O
DI VI SI ON O F  PARTEN MA C H I N E R Y  CO.  

• 8 U R R  m i l l s  .  H A M M f a  M I U 5

Some territories are open for Sales Engineers on Schutj- 
_______O WeiII products. Write stating qualifications

D 301 SIXTH AVENUE SOUTH M IN N E A P O L IS  15, M IN N ESO T A

S C H U T Z - O ' N E I L L

P U L V E R I Z E R S
MILL WITH CYCLONE COLLECTOR

This is a simple, compact, economical outfit 
fo r steady production w here coarse or 

fineness is desired. I t  am ply serves 
the needs of many users fo r a great variety 
of work.

SCHUTZ-O’NEILL PUL
VERIZERS are  m ade in 
12", 16", 20", 22", 24", 
and 28" sizes, w ith  ca
pacities rang ing  u p  to 
2000 lbs. pe r h our, de
pending  upon k in d  of 
m aterial and fineness de
sired.

For Fast, Fine G rind ing  of

D R Y  C H E M I C A L S
a nd  A llie d  Products

For general use in pulverizing a great variety of dry 
chemicals, drugs, colors, gums, glues, or any dry, non- 
gritty stock, the Schutz-O’N eill Pulverizers are unex
celled. The principle of centrifugal air force impact is 
fast, produces a uniform product, and w ill maintain rela
tively high outputs for superfine grinding up to 400 
mesh. For products with high moisture or oil content, 
Schutz-O’N eill also has efficient and proven equipment.

MILL PLANS FOR ANY  SET-UP

Schutz-O’N eill has a great variety of 
M ill Plans for different purposes. If 
you w ill write us your requirements, 
products to be pulverized, output 
desired, and send a sample, Schutz- 
O ’N eill engineers w ill recommend the 
correct size and type of mill and 
the most efficient Mill Plan for your 
use. This in no way obligates you.

Literature on request

M IL L  P L A N  32. M ffl d is
charges directly to bln car- 
rled below base of mill and 
then to Tubular Dust Col- 
l«v*tor on the same level.

use for sheep dips and veterinary prépara- 
tions. About 440,000 lb. are used annually 
for such purposes. Domestic machinery 
and equipment dominate the market for 
insecticide production. Sprayers and dust
ers are in wide use, mainly copied from 
German and other foreign models. Most 
of them are operated by hand but it is 
probable that power sprays will become 
more popular.

T H IR D  C H E M IC A L  IN D U S T R IE S  
E X P O S IT IO N  IN  SYDNEY

E x h i b i t s  at the Third Chemical Indus
tries Exposition in Sydney included a wide 
range of organic and inorganic chemicals 
as well as biological products which have 
been industrially developed in Australia 
since the last similar exposition was held 
in 1939.

.Jfi addition to potassium salts, benzene 
chlorinated products, sulfanilamide deriv
atives, D D T, penicillin, vitamin C , mor
phine and hyoscine, all of which were not 
even thought of in 1939, the following 
chemicals have since passed the laboratory 
stage and gone into commercial produc
tion:

Acetone, butanol, butyl acetate, calcium 
chloride, dimethyl phthalate, phosphates, 
phenol, phosphorus, potassium chlorate, 
sodium bichromate, phthalic anhyiide.

 ̂Considerable development has been 
witnessed during the war years in the 
production of synthetic ammonia, wood 
pulp, sulphuric acid, nitric acid, formalde
hyde, caustic soda, soda ash, chlorine, 
acetic acid, aniline, carbon bisulphide and 
nitrobenzene.

Postwar chemical expansion plans in
clude a Canadian project to set up alumina 
and electrolytic refining plants and a Brit
ish scheme to  produce cuprammonium and 
acetate fiilaments. Both aluminum ingot 
and synthetic fibers are new industries to 
Australia.

Disused ammunition plants have been 
leased to Australian and foreign firms 
planning to engage in the production of 
phenolic plastics, electrodes, sulphuric 
acid, D D T, tantalum, and organic pharma
ceuticals.

A R G E N T IN A  AND B R A Z IL  IN  
T R A D E  A G R E E M E N T

T h e  Brazilian Ministry of Foreign Of
fice has announced that as a result of de
tailed and careful study and estimate of 
the most beneficial exchanges between Ar
gentina and Brazil, high officials of the two 
countries have reached agreement on a 
commercial accord which will go into effect 
in January 1947 and continue through 
1951. T he Brazilian products affected in
clude textiles, wood, pig iron, crude rubber 
while Argentine products mentioned in the 
agreement include wheat, wool, and casein.

GERM A N  PL A N T  PR O D U C E S  
C H E M IC A L  P H O S P H A T E S

A r e p o r t  to the Departm ent of Com
merce says that the Kali-Chemie W erke, 
Brunsbutteling, Germany, is producing 
chemical phosphates. Using three shifts 
a day, an output of 3,000 metric tons
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R a t in g : 1 5 0 0 1 b  a t 9 5 0  F

Kard.

O v e rs ize  h a n d w h e e l,  
b r o n  r e  y o k e  (b ush in g#  
d e e p  « u f f i n g ' B o * ,  
b o d y - b o n n o t  j o i n t  a t  
t h e  s e a t  l i n e — a l l  a r e  
I n t e x  V a l v e  f e a t u r e s .

W ear r e s is t in g  S to l-  
l i t e  s e a t  i s  p a r t o f  
b o d y  in  E d w a rd  In te x  
v a lv e s. N o t ic e  h o w  
a c c e ss ib le  i t  is .  T- ...-\

T h i s  c a t a l o g  g iv e s  
y o u  f u l l  d e t a i l s .  
W r i t e  f o r  E d w a r d  
C a ta lo g  12-G 3. N o , 
o b lig a t io n , o f  co u r se .

DELIVERIES  

FRO M  ✓  

STO CK  *
Many Sizes

w h y  EDWARD INTEX VALVES
ARE SPECIFIED for  .
T H E  M A J O R I T Y *  OF

R e g a r d le s s  o f  p r e s s u r e  a n d  t e m p e r a tu r e ,  th e r e  
a r e  a lw a y s  s e r v ic e s  o n  w h ic h  m a n y  o p e r a to r s  i n 
s i s t  o n  a  b o l t e d  b o n n e t  v a lv e . F o r  t h o s e  jo b s ,  
E d w a r d  I n t e x  v a lv e s  a r e  s p e c if ie d  in  a  b ig  m a -  
j o r i t y  o f  c a s e s .

T h o  h a r d  fa c e d  s e a t  i s  in t e g r a l  w i t h  t h e  b o d y ,  
a n d  t h e  d is k  i s  a l s o  f a c e d  w i t h  e r o s io n - f ig h t in g  
S t e l l i t e .  M a in t e n a n c e ,  t h o u g h  s e ld o m  n e c e s s a r y ,  
i s  u n u s a l l y  s im p le .  N o  s p e c ia l  t o o l s  a r e  n e e d e d  fo r  
d is a s s e m b ly  a n d  t h e  b o d y  a n d  b o n n e t  j o in  j u s t  
a b o v e  t h e  s e a t  l in e ,  w h e r e  a l l  w o r k in g  p a r t s  a r e  
e a s i ly  a c c e s s ib le .  N o  m o d e r n  v a lv e  i s  e a s ie r  to  
r e la p .

A v a i la b le  i n  s o c k e t  w e ld in g ,  s c r e w e d  o r  f la n g e d  
e n d s  f r o m  in .  t o  2  i n . ,  I n t e x  v a lv e s  a r e  r a te d  a t  
1500 lb .  a t  9 5 0  F . b u t  a r e  e q u a l ly  t r o u b le - f r e e  a n d  
e c o n o m ic a l  i n  in t e r m e d ia t e  se r v ic e .

B e lie v in g  t h a t  a l l  th r e e  t y p e s  h a v e  so m a  
a d v a n ta g e s , Edward, b u ild s  b o lte d  .a a v a n ta g e s ,  t a w a m  u u u u «  b o n n e t ,
w e ld ed  b o n n e t  a n d  p ressu re  s e a le d  b o n n e t  
v a lv e s  for h ig h  te m p e r a tu r e  serv ice .

, r , . , . v  ™n ,,nxine SUBSIDIARY OF ROCKWELL MANUfACTURINGCO E A S T  CH♦B ased on  a  recent survey by a n  industry m agazine.
"Intex" is a  registered trade mark of Edward V alves, Inc.

ne.
C A G O . I N D I A N A



S o l v a y ,

r O R  T H E  T E X T I L E  I N B U S T
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monthly has been reached most of which 
is sold to Schleswig-IIolstein farmers. The 
product is reported to be made by treating 
phosphate rock with soda ash, the rock 
being obtained from North Africa and tbe 
Soviet Union. The plant is claimed to Ire 
the only one of its kind in the world.

ARGENTINA CONSUMES MORE 
QUEBRACHO EXTRACT

R e p o r t s  that Argentina is increasing its 
requirements for tanning materials are 
borne out the information that consump
tion of quebracho extract in July amounted 
to 3,131 metric tons. As consumption in 
une was 2,170 tons and for the first six 

months of this year was 14,023 tons, it is 
evident that the July rate was considerably 
speeded up over the six-month average. 
Exports of the extract also are of larger 
volume with outward shipments for the 
first seven months of this year reaching a 
total of 176,197 tons as compared with 
144,646 tons for the comparable period of 
last year.

SULPHURIC ACID PLANTS W ILL BE 
B U ILT IN BRAZIL

L a s t  August it was officially announced 
that three sulphuric acid plants will be 
erected in Brazil. The announcement said 
that sulphur would be imported from 
Texas and that as far as possible, equip
ment for the plants would be made in 
Brazil. Since then unofficial reports are 
to the effect that the largest of the plants 
will be installed as a unit of a rayon plant 
in Sao Paulo and that a unit for producing 
carbon bisulphide may be added. Dailv 
capacity of the plant is given as 80 metric 
tons of 98 percent sulphuric acid. The 
second plant with a daily capacity of 10 
tons is scheduled for Pernambuco. The 
third plant, also 10 tons a dav capacity, 
is credited for Rio Grande and 'its  output 
is primarily intended-for use in oil refining.

PENICILLIN  PLANTS SPRING 
U P IN  SO V IET UNION

P e n i c i l l i n  plants are springing up all 
over the Soviet Union. Until recently 
only laboratories .were producing this 
chemical bu t after the Russians began 
manufacturing equipment for the produc
tion of penicillin in pill form, one plant 
after another has come into being. The 
largest one is located in Moscow, part of 
the Chemical-Pharmaceutical works of the 
Ministry of Health. Two plants are under 
construction, one at Riga, capital of Soviet 
Latvia was scheduled to get into operation 
in November and one in the Far East.

ARGENTINE PROD UCTIO N  OF 
BARIUM SULPHATE

\V i t i i  the war shutting off former sources 
of supply, the Argentine began to produce 
barium sulphate a t home and recent re
ports state the production has been devel
oped to a point where it is sufficient to 
supply the country’s needs of 6,000 metric 
tons a month. Current production is said 
to consist of 400 tons of the white and 
about 5,600 tons of the impure variety.
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TEMPERATURE 
-  CONTROL

c h r o m a l o x  t u b u l a r  u n it s

MOUNTED IN FRAMES

Let us help you with

your heating problems 

through

CHROMALOX

APPLICATION

C h rom y  S o y s

ENGINEERING

SERVICE

T U B U L A R  H E A T E R S

If you ar« facing < heating job 
In your processing, production 
line, product, or plant . . .  get in 
touch with the CH RO M ALO X  
Application Engineering Service.

C h r o m a l o x  Application 
Engineer«, located in 30 key citle«, 
are ready to work with you on all 
your heating problem«. The«e ex
perienced men will show you 
how C h r o m a l o x  Electric  
Healer« can be fitted into your 
operations. They have at their 
finger-tip« «pacific data and corre
lated Information on many type« 
of industrial heating applications 
.. . and they can provide you with 
expert technical assistance, backed 
by year« of engineering experi
ence, to help you solve a wide 
range of heating problems.

No matter what use you make 
of heat in your plant, the odds are 
that C h r o m a l o x  E le c tr ic  
Heaters can perform most of your 
heating functions more efficiently 
and more dependably at lower 
costs and less maintenance. Phone, 
wire or write today for details. No 
obligation.

INSULATIONTHERMOSTAT BULB

Illustration Shows Air »Draw Oven 
For Heat treating small pieces, tools, dies, 
etc Adapted to small quantities where; 
wide range of temperatures and accu
rate control ore required. Operates at 
ony temperature up to 1000 F.

EDW IN L. W IEG A N D  CO., 7514 THOMAS BLVD., PITTSBURGH 8, PA

FO R  M O R E  IN F O R M A T IO N

Send for your copy of 100  
W ays to A p p ly  Electric 
H ea t and Catalog 42. Both 
manuals contain a wealth of 
application ideas together 
'with C h ro m a lo x  products 
and data on Electric Heat.
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HERE’S W H Y
if|The movement of the 
*1^ ordinary pressure gage 
operates by means of a 
toothed segment and a spur 
gear as shown at right.

^Magnified 12 times, the teeth of this new, 
unused sector are jagged - anything but uni

form. Pinion teeth are cut the same way. Fric
tion, wear and consequent inaccuracies are caused
---------------------- by these rough surfaces

rubbing together.
i ' Helicoid Gage move- 
x»' ment has a polished, 

I pi ^8» graphited Bakelite cam
iilL ’ and a polished helicoid

n f â*t roller — instead of sec-
__________  ■■_________ tor and pinion.

Al G a m  of Helicoid movement magnified 12 times, 
®^shows smooth, polished surface. Helicoid 
roller surface is also highly polished. Longer 
wear and smoother operation result from these 
two polished surfaces in ~
rolling, point contact.

O n ly  Helicoid G a g e s  have the Helicoid move

ment. That is one o f several reasons w hy Heli

coid is a better, longer-lasting pressure gage.

W rite  fo r our complete catalog.

Bridgeport 2, Connecticut
TRADE
M A R K

HELICOID GAGES
»

R e m a i n  A c c u r a t e

GERMAN 
CHEMICAL 

INDUSTRIES
To obtain reports abstracted here: Order 
by PB Report number, giving author and 
title, from the Departm ent of Commerce, 
Office of Technical Services, W ashington,
D. C. M ale  check or money order payable 
to the Treasurer of the United States. 
(Title, author and PB Report number as 
well as date, number of pages, price for 
microfilm and for photostat copies accom
pany each of the abstracts published be
low.) Do not send orders to Chemical 
Engineering.

Metallgesellschaft A. G. and the Lurg 
Group of Chemical Engineering Companies—  
This report discusses the Metallgesellschaft 
A. G . and its subsidiaries in general and the 
Lurgi group of chemical engineering companies 
specifically. T he report goes into great detail as 
to  the management and capitalization of the 
organization and then discusses the processes 
and specialties of the Lurgi group. Some of 
the Lurgi activities include fuels, oils, fab , sul
phuric acid, zinc, chemical machinery, kilns, 
open hearth  processes, Fischer-Tropsch units. 
Descriptions of many of the processes are given. 
T h e  scope of the Lurgi research is also covered. 
Included are diagrams of equipm ent used and 
an appendix which lisb  a num ber of M et
allgesellschaft reports and their contents. (W . 
R. Beswick and Norman C. Fraser, PB 25548; 
Jun.-Aug. 1945; 225 p.; M . $5; P. $15.)

Oil Recovery From Oil Deposits by  In tro
duction of W ater Containing Surface Active 
Agents— This is a short report on experimental 
oil recovery from oil sands with the  help of
0.5-1 percent solutions of surface active sub
stances. By this an 80 percent recovery is pos
sible. T he same results were shown .if the 
method was used on mixtures of crude o il'and  
sand. In German. (I. G . Farbenindustric, 
W olfen, PB 19369; Dec. 1944; 1 p.; M . 50<f; 
P. $1.)

Pilot Plant Experiments on the Synthesis of 
Mica— Successful laboratory preparation of syn
thetic mica led to the development and con
struction of a pilot plant of a maximum charge 
capacity of 100 kg. T h e  synthetic crystal, ob
tained by crystallization from a m olten state, 
consists of a mixture of approximately 1 mol 
Al.O ,, 6.6 mol MgO, 5.0 mol S i0 2, 1 mol 
KsSiFu, the water of crystallization of a natural 
mica (for example Muscovite) being replaced 
by fluorine. T h e  resulting increase in hardness, 
electrical and heat resistance is quite consider
able, whereas no appreciable difference in the 
dielectric constant exists. A small furnace 
(crucible capacity 10 kg.) and a larger one of 
100 kg. crucible capacity were constructed. 
Both are gas fired (which constitutes a major 
modification of previous laboratory work done 
by the author), yet the mufHe-featurc of a con
ventional electric furnace is retained in order 
to exclude fumes and gas'from  th e  melt. T he 
larger apparatus employs two electric prehcaters. 
Automatic temperature control and gas regula
tion, temperature measuring devices and ven
tilators were installed and are described. N ine
teen cxperim enb with the large crucible and 
29 with the small one had been conducted 
when the war forced an abandonm ent of the 
investigation. Tire results of the tests, running 
from unsuccessful to very good, are conclusive 
to a degree only. Crystals of a surface of
40,000 sq.mm. were obtained. This paper sum
marizes previous laboratory experiments, de
scribes in detail the plant constructed and the 
modification of temperature and working con-
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SSES3S

Pittsburgh Coke &  Chemical Company

P i t t s b u r g h

S P E C I A L I S T S  I N  C H E M I C A L S  
D E R IV E D  F R O M  C O A L ,  T A R  

A N D  B Y - P R O D U C T  G A S

U nlocking the chem ical treasure house of 
coal, and extracting and recovering its m ultifold 
com ponents for the uses of science, industry 
and com m erce, is the business of P ittsburgh  
Coke & Chemical Company.

H ere m odern plant facilities, earnest and fore
sighted research, favorable sh ipping  location 
and advantageous sources of supply com bine to 
assure you of dependable, uniform , quality 
chemicals.

Expanding volume and range of products and 
increasing capacities make Pittsburgh better 
able to serve you than ever. O ur technicians 
w ill welcom e an opportunity to discuss your 
needs.

" P IT T S B U R G H "
Coke and Chemical Products

A R O M A T IC  H Y D R O C A R B O N S i  
BENZOL, TOLUOL, XYLOL, NAPHTHALENE

TAR  A C ID S :  PHENOL, CRESOLS

SU LP H U R IC  A C ID ;  ALL GRADES

TAR, P ITCH  a n d  C R EO SO T E

SU LPH A T E  O F  A M M O N IA

TA R  B A S E S :  p y rid in e , PICOLINES

S O D IU M  C Y A N ID E  • S O D IU M  T H IO C Y A N A T E

A C T IV A T E D  C A R B O N S

OTHER PR O D U C T S :

N EV ILLE  C O K E — EM ERA LD  C O A L — P IG  I R O N -  
G R EEN  B A G  C EM EN T S — CO N CRETE P IP E — L IM E - 

ST O N E  PR O D U C T S— IR O N  O RE

IN Q U IR IE S  INV ITED
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GET THE "BEAR HUG” ON FIRE!

Pyrene fire extinguishers do just that; fire doesn 't 
have a chance to fight back. A  Pyrene Vaporizing 

Liquid extinguisher surrounds and chokes fire; when 
the liquid hits the fire, it vaporizes into a heavy, 

clinging, fire-choking ga s that confines and  snuffs 
out the blaze. It gets into those spots that ordinary 

extinguishing agents never reach. It does not in

jure even the most delicate electrical apparatus.
It's a non-conductor . . . can be safely used on 
all electric equipment. A  Pyrene Vaporizing 
Liquid extinguisher is easy-to-operate. A va il
able in 1 and 1 Vi qt. pump type and 2 qt. and 

1 gal. stored pressure type.
1 ga l. 

stored  pressure  
type.

T h  g a l .  

S o d a - A c i d  

4  s t a r  q u a l i t y

For general protection of ord inary combus
tibles in offices, buildings, plants and stores 

the Pyrene Soda -Ac id  extinguisher is a reliable 
standby. The Pyrene Foam extinguisher covers 

gasoline, oil, paint and flammable liquid fires 
with a layer of tiny, fire-smothering air bubbles.

For a re a s  w here  e x t in gu ish e rs  a re  subject to 
freezing temperatures, the Pyrene Anti-Freeze 
extinguisher, operated by a ga s  cartridge, gives 
quick protection even at — 40°F

Pyrene provides specific protection for every 
risk. If you have a special hazard  or find your 
present system inadequate, consult a Pyrene 

jobber or let one of our engineers help you 
plan complete fire protection— there's no obli
gation. Write today.

Substitute Fats for Leather— This report ex
plains the approach of the I. G . Farben to 
the task of investigating whether or no t natural 
fats for leathers could be replaced through 
equally effective synthetic substances, and 
whether or no t eventual disadvantages of nat
ural products could possibly be avoided. Chap
ters are devoted to natural fat substances and 
their effect; the synthesis of fat-substitutes; the 
Derminol fat liquors; examples for the  appli
cation of the Derminol fat liquors; auxiliary 
greasing agents, Igepon A and Derminol L, 
Cyclanon LA concentrated paste and Derminol 
B; synthetic products for leather impregnation, 
Densordin N W , A W  and N H ; and the sub
stitution of train-oil in the  tanning process of 
chamois. Chamois-leathers tanned with Immer- 
gan, a new kind of tanning oil, are as a rule 
substantially stronger than chamois-leathers 
tanned with train-oil.. Tables are included in 
the report. (British Intelligence Objectives Sub
com m ittee, PB 25684, n.d.; 51 p.; M . $2- 
P. $4.) 1

Directions /or the Use o f  Phenytal— Phenytal 
is a protective coating composed of asbestos 
powder, finely ground silicon, synthetic resins, 
paraformaldehyde, and quartz powder. The 
methods of applying this coating is given. A 
list of materials to which phenytal is resistant 
shows it to be an acid resistant coating. In 
German. (I. G . Farbenindustrie, PB 17330- 
Nov. 1935; 6 p.; M . 50d; P. $1.)

Report on investigation of X. G. Farben- 
indusfrie— T he report sets forth the  methods 
used by I. G. Farben to penetrate into foreign 
countries in order to achieve world domination 
of chemical industry and the cloaking devices 
designed to conceal its external investments 
and interests. Material is organized under the 
following headings: (1) Introduction; (a) I. G .’s 
military importance; (b) Organization and rela
tive corporate position; (c) Expansion for war; 
(d) Exports and foreign exchange; (e) Owner
ship and control; (2) External assets of I. G.; 
(a) Summary statement; (b) T he Swiss and 
American assets of I. G .; (c) Latin American 
assets; (d) Camouflage of ownership of I. G. 
patents; (3) Political activities of I. G .; (a) 
Certain aspects of the relationship of I. G . and 
the Nazi party; (b) Political activities in Latin 
America; (4) I. G .’s acquisitions by conquest; 
(a) Introduction; (b) Austria; (c) Czecho
slovakia; (d) Poland; (e) France; (5) T he new 
order (the I. G. postwar plan to dom inate the 
chemical industries of Europe). All the sup-
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dirions applied to each test. Analytical work 
done, applications for synthetic mica (and the 
general state of affairs due to wartime aerial 
activity) are mentioned. (V. M iddel, PB 32546- 
n.d.; J 8  p.; M . $ ] ;  P. ?2.)

Survey of the German Magnesium Industry 
Near B itterfeld and the Electrolytic Chlorine 
Industry in the Leipzig  and M unich Area—
I. G. Farben plants a t Bitterfeld and Stassfurt 
were visited in May 1945 regarding 'their pro
duction of magnesium. These two plants, to
gether with a third I. G. plant a t Aken, ’pro
duced 154,000 lb. of magnesium per day. The 
raw materials for their operations were camal- 
lite and a high magnesium content dolomite. 
Ivlagnesium oxide from the dolomite was mixed 
with magnesium chloride liquors from the 
camallite operations and shipped to the three 
plants mentioned. T he opération of the mag
nesium cells is described. An investigation 
of the chlorine industry in Germany was also 
made. I t  was noted that all new chlorine in
stallation used the mercury type cell and that 
many older Billiter installations were dis
mantled and displaced. A description is given 
of the mercury cells and their operation. A 
table summarizes the production and power 
figures of the six chlorine plants that were 
visited, according to type cell used. (Ralph M. 
H unter, PB 28338; n.d.; 21 p.; M imeo. 25d.)



FULL WALL 
THICKNESS 

HERE

REINFORCED
HERE

WeldELLS alone combine these features;

•  Seamless— greater strength  and uniform ity.
•  Tangents— keep weld away from  zone of highest 

stress— sim plify lin ing  up.
•  Precision quarte r-m arked  ends— sim plify layout and 

help  insure accuracy. -  .
•  S e le c t iv e  r e in fo r c e m e n t  —  p ro v id e s  u n ifo r m  

strength.
•  Perm anent and com plete identification m arking—

saves tim e and elim inates errors in shop  and field.
O W all thickness never less then specification mini

mum— assures full strength  and long life.
•  Machine tool beveled ends— provides best w elding 

surface and accurate bevel and land.
•  The m ost com plete line of W elding Fittings and 

Forged Steel Flanges in th e  W orld— insurcs com 
plete  service and undivided responsibility.
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Resistant 

to High 

Pressure

Resistant ¡f 

to High 

Temperature

STAINLESS STEEL 
TUBING

Resistant ta 

Corrosion

tine wifh the 
qualifies you wan 
in the sizes that 
you need

2 n  your continuing effort to reduce 
processing costs or m aintenance ex 
pense, you 'll w ant to study the facts and 
get the figures offered by Trentweld-—aus-
tenetic stainless steel tub ing  that offers m uch ____
more than an ordinary  capacity  for service. Some of the features 
contributing most to the top perform ance record  this thin-w alled 
or thick-w alled tubing  has tu rned  in for chem ical plants from 
coast-to-coast, m any of them  leaders in  the ir field.

M ade by  a singular autom atic m ethod of rolling and  w elding, 
Trent stainless tub ing  is unusually uniform in  com position and 
structure. It is conditioned  specifically  for chem ical use by p re 
cisely controlled annealing  and  p ick ling  operations. The carbon 
content can be  as low as 0 .0 2 —0.03%. W hatever your need  for 
stainless tubing, from 1/e" to 24" diam eters, Trent engineers are 
g lad  to co-operate w ith you in determ ining the 
best alloy am ong stainless steels or Inconel to 
m eet the need  of your particular problem . W ith
out obligation, address D epartm ent 10 on ap 
plications you have in mind, or write for the 
Trentw eld Data Bulletin.

Sales O ffice—664  N. M ichigan A venue

porting references are not included in this re
port, bu t Appendix A gives a list of firms 
owned or controlled by I. G. Farben. Appendix 
B presents material concerning I. G . Farben 
and Latin American firms in which i t  held par
ticipations. (B. Bernstein, PB 25691- SeD 
1945; 207 p.; M . $5; P . $14.) ’

The M anufacture of W o fa tit  Base-Exchange 
R e s m s -T h e  I. G . W olfen Farbenfabrik was 
visited in March 1946 for information regard
ing their W ofatit base-exchange resins. Until 
the end of the war, all production of these 
resins was carried out a t this plant. Raw ma
terials for these resins were phenol, resorcinol, 
benzaldehyde 2:4-disulfonic acid, 1 : 3:5 res- 
orcylic acid and a polyaminc (Vulkazit T . R.— a 
condensation product of ethylene dicliloride and 
ammonia). A translation of a German report 
describes the preparation of six types of W ofatit 
(P, D, K, K.S, C, and M ). W ofatit M  is an 
anion exchanger, the other types being cation- 
exchangers. In  general, essentially similar ap
paratus is employed for all types' T he differ- 
ences in the types are due to additional treat- 
ments. A flowsheet for the preparation of 
W ofatit is given, together with some tabulated 
data (N. E. Topp, PB 41238; M ar. 1946; 31 
p.; M . $ 1 ; P. $ 3.)

High  Pressure, High Tem perature Heating, 
-5 0  Atm.— High pressure hot water heating sys
tems, with or w ithout a pum p, are generally 
used in Germany in preference to oil, Dow- 
phen (Diphenyl) or Dowtherin, partly because 
of higher heat transfer b u t largely because of 
availability of special equipm ent. These sys
tems give good heat transfer and allow the  use 
of simple boilers, b u t specially developed weld
ing technique is necessary for the kettles. Sams- 
reuther, Butzbach has developed two types of 
kettles, one with double wall construction re
placed by welding steel piping directly to kettle 
walls, called Samka-piping, and the riveted or 
welded staybolt design, called "W arzen- 
schweissung” (nipple-welded kettle) for steam 
heating only and for pressures up to about 75 
atm. Installations have been carried out for 400 
deg. and 450 deg. with high pressure water 
heating using Opitz & Klotz circulation pump. 
O ne instance is known where 500 deg. tem 
perature was applied and successfully operated 
according to Dr. Spanglelt Pumpless systems 
may be used w ithout lim itation of temperature 
provided sufficient level differential is available 
and vessels are operated with individual, fur
naces. Drawings are included. (E. W  Hal- 
bach, PB 40375; Mar. 1946; 13 p.; M . $1;

T he Organization of the German Chemical 
Industry and its D evelopm ent for W ar Pur
poses An attem pt is m ade-to present an over
all picture of the war time organization of the 
German chemical industry. Various official 
publications including CIO S and BIOS docu
ments have been abstracted and certain subject 
m atter incorporated in this report. Various offi
cials and technicians in this field were also in
terrogated for additional information. T h e  ap
pendixes consists of the following: ( 1 ) C hart of • 
the planning and erection of Reich-owned 
chemical plants to m eet war requirements; (2) 
list of Reich properties operated by I. G . Far
ben; (3) diagram showing the structure of the 
chemical industry of the Reich a t the  beginning 
of 1945; (4) organization of the industry by 
the Reich Ministry of Economics; (5) organi
zation chart of the W irtschaftsgruppe Chem- 
ische Industrie, prepared by Dr. U. Hoffmann, 
former manager of the Chemische W erke, 
Hills;  ̂ (6) report on the W irtschaftsgruppe 
Chemische Industrie, dated M arch 21, 1946 
prepared by Dr. Hugo Koch, Dr. E rich ' Torke’ 
and Dr. Emil Faude and transm itted by Dr. 
Richard-Eugen Dorr; (7) chart showing the 
relationship between Krauch, Speer, and Funk. 
(Rohland and others, PB 40311; lulv 1946- 
6 p.; M . $1; P. $1.)

Mill at 
East Troy, W isconsin
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>T e m p e r a t u r e

p r essu re

Level

Flow
P l o w  R a * 1 0

l u c t l v i t y  o r  P -

C e n t  O x y g e "

C e n t  C o m b u s f ' » «  

^  o r  Position
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Standardized Bailey Electronic Instrument 
for indicating, recording and controlling 

the factors listed above.

F E A T U R E S

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.
^.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.

^♦Choice of three controls— air, on-off electric, modu
lated electronic.
3 .Easy installation— no careful leveling or protection 
against vibration.

Ask for Bulletin 231

B A I L E Y  M E T E R  C O M P A N Y  r tEMPER̂ URE I&IEL
1 0 5 4  I V A N  H O E  R O A D  .  . . C L E V E L A N D  10, O H I O  - I  PRESSUJF» DENSITY

jf V i P m c e d M M f  \ | S M S - £ 2 2 .



y O U  lïlC â f l.

I  can’t buy all 

the Soda Ash  

J w ant?

u .n r-" of industry 
  <i,Niliitely

The demand for Soda A sh  — as 

well as the demand for Caustic 

Soda, Bicarbonate of Soda and Liquid 

Chlorine— continues to be far greater 

than the supply; in  fact, the situation is 

even more critical than in  May, 1945 

when the above advertisement appeared.

Hi -....i
Caustic Soda . Soda Ash . Bicar bona I*  of Soda 
Liquid Chlorine . Chlorine Dioxide . Ammonia, 
Anhydrous & Aqua . HTH Products . Fused Alkali 
Products . Synthetic Salt Cake • Dry Ice . Carbonic 
Gas . Sodium Chlorite Products . Sodium Methylate

Tbe M atbieson A lk a li Works ( Inc.)  
60 East 42nd Street, New York 17, N. Y.
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m osim  form------------------
EDMOND C. FETTER, Assistant Editor MODERN 5ol MATERIALS • MODERN METALS

of Chemical & Metallurgical Engineering

Acetic Acid vs. Materials of 
Chemical Plant Construction-Part II

F inal p o rtio n  o f a sym posium  in  w hich typical m aterials o f 
construction  a re  evaluated fo r service involving acetic acid.

CHEMICAL PORCELAIN
J O H N  S. C H O W N IN G
Lapp In su la to r Co., Inc.

Le Roy, N. Y.

Ch e m ic a l porcelain is satisfactory for 
handling acetic acid in all concentra

tions. Because of its chemically stable, 
non-porous, close-grained homogeneous 
body, freedom from contamination by the 
material being handled is assured.

Generally, the only limiting factor in 
the use of porcelain as a material of con
struction is that of thermal shock. The 
amount of sudden temperature change that 
porcelain equipment will withstand success
fully is dependent upon' its shape, size, 
thickness, and installation. For this reason 
no exact figure can be given. However, it 
is considered good practice to lim it sudden 
temperature changes to approximately 100 
deg. F. for most installations.

Porcelain chemical plant equipment 
available at this time includes pipe, pipe 
fittings, plug cocks, angle valves, Y valves, 
safety valves, tower packings, and many 
special fabricated shapes.

WORTHITE
W . E . P R A T T

W orthington Pum p & M achinery Corp.
H arrison , N. J.

a c e t i c  a c i d  and liquids containing acetic 
-cV. add  are use<] jn such large volumes 
that a significant quantity of pumps and 
valves are required. Approximately 600 
W orthite pumps and many hundreds >f 
W orthite valves are known to be in service< 
involving acetic acid. So many pumps are 
ordered without specifying the liquids to 
be handled that the total numbers are un
known.

Regular grades of stainless steels, espe
cially those containing molybdenum, are 
excellent for resisting corrosion by acetic 
acid. For conditions involving the higher 
concentrations at high temperatures, and 
where purity of the product is an important 
factor, the higher alloy content of W orth 
ite makes it a preferable alloy. (W orthite 
contains 24 percent Ni, 20 percent Cr and 
3 percent M o). W here sulphuric and

acetic acid are mixed, the ordinary grades 
of stainless are not suitable, whereas 
W orthite is good for such mixtures.

T he reason why so many W orthite 
pumps are used for the mildly corrosive 
acetic acid conditions, where stainless steels 
are suitable, is the standardization pro
gram of W orthington on one alloy steel 
for most chemical pump applications. 
Thus chemical pumps of the higher cost 
alloy W orthite are actually much lower in 
price than stainless steel pumps that would 
have to be built to order.

In getting W orthite approved for pump 
ing synthetic vinegar (10 percent acetic) 
we were asked to run a 3 months compara
tive test on flanges bolted together against 
red and black rubber gaskets, the flanges 
being partially submerged. 18/8 stainless 
showed definite marking and discoloration 
under the gaskets. 18/8 /3  moly stainless 
showed a little marking and discoloration, 
while no trace of any marking or discolora
tion under or a t the edge of the gaskets 
could be found on the W orthite flanges.

Laboratory tests on W orthite in acetic 
acid from 5 to 99.5 percent at 176 deg. F. 
showed no loss. Field reports on W o rth 
ite pumps handling hot acetic acid, glacial 
acetic acid and acetic anhydride indicate 
no corrosion' whatever.

International Nickel Co. included 
W orthite discs on test spool assemblies ex
posed to extremely hot solutions and re
ported the results shown in the table.

A W orthite pump user reported no loss 
on W orthite partially submerged in 5 to 
99.8 percent acetic, and also in 98 per
cent acetic acid containing 1 percent formic 
acid and 5 percent propionic acid, butyric 
and crotonic acids.

W orthite pumps have been used for 
from one to ten years in many industries, 
for conditions involving acetic acid and 
acetates, as indicated below:

Acetic Acid Manufacturing
Acetic acid, various concentrations and 

temperature 
Acetic and sulphuric acid, mixed, sp. 

gr. 1.20
Alcohol, Industrial 

Acetic acid
Glacial acetic acid, 100 percent

Cellulose Acetate Rayon
Acetic acid, all strengths to 90 percent 
Acetic acid, 85 percent and solvent, sp.

gr. 0.95, 215 deg. F.
Acetic acid, 25 percent and slurry sp. gr. 

1.10
Solvent acid, 153 deg. F.
Acetic acid, 27 percent plus 1.5 percent 

ILSO,
Acetic anhydride
Glacial acetic acid, 244 deg. F.
Acetic acid and acetic anhydride, 104 

deg. F.

Fine Chemicals and Dyestuffs 
Glacial acetic acid
Acetic acid, 30 percent plus nitric acid 

70 percent, sp. gr. 1.70 
Acetic acid, 5 to 50 percent, 41 deg. F.

to 122 deg. F.
Acetic anhydride, sp. gr. 1.08.
Lead acetate.
Acetic acid, 1.2 percent, plus nitric acid,

1-2 percent

Food Products
Preserving— weak acetic acid 
Mustard— weak acetic acid plus salt 
Vinegar— cider and synthetic (many 

hundreds of pumps)

Lead Products 
Lead acetate 
Lead nitrate
Lead acetate and sodium bichromate 
Lead acetate and 3 percent sulphuric acid

Chemical W arfare
Acetic acid, 50 percent 
Glacial acetic acid
(Note: W orthite proved unsuitable for 

a mixture of 50 percent acetic, 10 per-

Corrosion Rates for W orthite in Hot Solutions

_ Test No. 1 
Acetic, methyl alcohol 

Liquid formic acid and other
organic acids from 
wood distillation 

Location Distillation equip.
Tem perature, deg. F ..........................  335 max.
Pressure, lb. per sq. in.......................  100
D uration, h r............................................ 647
A era tion .................................................  None
A gitation.......................................  D ue to  Boiling
Corrosion rate, mils per y e a r . . 0.1

T est No. 2 
12 percent pyroligneous 

liquor containing 
same constituents 

as in No. 1 
In  steam er 
275 ave.

30
325

None
None
0 .3

T est No. 3 
Pyroligneous 
liquor same 

as No. 1 with 
10 percent H 2SO4 

Autoclave 
335 
100

197 457
None None

M oderate M oderate 
2 .3  11
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e m  o f  D E C A Y ,  

,  T A S T E  o r  A C I D !

",fts Superior Qualities Make it ideal 
for a Wide Range of industrial Uses
The In d ia n s  k n e w  if, the S p a n ia r d s  kn ew  

it, the French  kn e w  it, a n d  those o f  Eng lish

descent of the Southeastern regions have
kn o w n  fo r  1 50  y e a rs  the su p e r io r  q ua lit ie s  

o f  T id e w a te r Red C yp re ss  a n d  its resistance 

to  decay. A lo n g  the A tlan tic  C o a sta l P la in  

w he re  lie b u r ie d  cyp re ss  trees that g re w  

o v e r  1 0 0 ,0 0 0  y e a rs  a g o  in the Ple istocene

A g e ,  m an y  o f  w h ich  h a ve  since  been  d u g  

up, g iv e  mute ev id ence  o f the la stin g  q u a l i

ties o f cyp re ss  neve r e q u a lle d  fo r  its d e ca y  

resistance. In  m ore  recent y e a rs  ind u stry  

h a s  a lso  le a rn e d  that it licks the difficulties 

o f  odo r, taste a n d  acid. T id ew a te r Red  C y 

p re ss h a s  A LL  the q ua lit ie s  you  d e m an d  fo r  

m a n y  specific ind u str ia l dem and s.

cent glacinl acetic containing 3 per
cent chlorine)

Magnesium-Sheet Pickling 
Acetic acid, IS percent, 100 deg. F .

Pharmaceuticals 
Acetic acid
Acetic anhydride, sp. gr. 1.082

Photographic Chemicals 
Glacial acetic acid, sp. gr. 1.05 
Technicolor developing solutions

Plastics
Acetic acid, various strengths and tem

peratures 
Acetic acid plus sulphuric acid 
Slurries containing acetic, sulphuric and 

solvent 
Acetic anhydride

Solvents Manufacturing
Acetic acid, various strengths and com

binations involving organic liquids and 
solvents

Synthetic Rubber 
Acetic acid, weak to concentrated solu

tions
Acetic acid and salt brine, 150 deg. F. 
Glacial acetic acid

HASTELLOY
C. G. C H IS H O L M
H aynes Stellite Co.

Kokomo, Ind .

C
o n s t r u c t io n  materials made of Types 

304 and 316 stainless steel can gener
ally be used to handle all concentrations of 

acetic acid at normal temperatures. Under 
some conditions, Type 316 stainless steel 
can also handle acetic acid at elevated tem
peratures. Neither of these materials, how
ever, is highly resistant to acetic acid at the 
boiling point, acetic vapor, or ho t acetic 
anhydrides.

The four Hastelloy alloys, A, B, C , and 
D, are also resistant to acetic acid. These 
alloys are not appreciably affected by tem
peratures at or above the boiling point. 
Equipment made of Hastelloys B and C, 
which are especially resistant, can handle 
all concentrations of acetic acid a t all tem
peratures, and acetic anhydride, with a loss 
of less than 1 mil per year. The alloys, 
however, can be economically used only 
where chemicals other than straight acetic 
acid are present. In the manufacture of or
ganic chemicals, for instance, acetic acid is 
often used to make products such as mono- 
chloracetic acid and chloracetyl chloride. 
In reactions like these, the presence of 
chlorine or the use of high temperatures 
makes Hastelloy alloys an economical ma
terial of construction.

Monochloracetic acid is prepared by pass
ing chlorine through glacial acetic acid at 
a temperature of 212 deg. F., with red 
phosphorus as a catalyst. T he presence of 
chlorine and the catalyst requires the use 
of a corrosion-resistant material such as 
Hastelloy C to insure long equipment life. 
The same conditions are present in the 
manufacture of chloracetyl chloride which 
is prepared by passing chlorine through a 
mixture of chloracetic acid using anhydrous 
zinc chloride as a catalyst. Here, the liber
ation of hydrochloric acid plus a tempera-
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480 Lexington Aye. New York 17, N. Y.

Send books checked below. If not satisfied, I w ill return I
books to you within five days.- Otherwise 1 wilt remit payment.

□  ELEC T R O N IC  E N G IN EE R IN G  H A N D B O O K  54.50
□  ELEC T R O N IC  C O N T R O L  H A N D B O O K  54.50

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

A d d ress .......................    ... I

C ity  and S ta te ........................

Com pany N am e ............. ' ................................. ■ . *

Once You Get These 
Books in Your Hands 
You’ ll Always Have 
Them at Your Fingertips
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—  t h i s  C A R B O N  T A N K  L I N I N G
'*“̂ i ' H • '< ■  ̂ ‘ -V. "V»''''< *V-". . ' '

IS STILL IN GOOD OPERATING CONDIT IO N!

m /sm P
O F F F /F G  \

t f f o iv g f ie -

30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco

T T 'V E R  H E A R  of a  m a te ria l stan d in g  up  
,.y S 0 ,~  XL to  th e  corrosive a tta c k  of strong  n itric- 

hydrofluoric  so lu tions fo r 13 years?  T h a t 
is th e  reco rd  of th is  “N a tio n a l” carbon  brick  
tan k  lining.

Y es, carbon  h as p ro v ed  itse lf  unm atched  
fo r lin ing acid-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

Unit oi Union Carbide and Carbon Corporation 
The words "National” and "Karbate” are registered 

trade-marks of National Carboo Company, Inc.
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a re  unaffected  b y  hydroch lo ric , su lphuric , 
lactic, acetic, hydro fluo ric  acids; b y  m ixed  
acids; an d  b y  special caustic  vap 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 s e s .  B o th  
also  w ith s tan d  h e a t  shock. “K a rb a te ” im 
perv ious g rap h ite  re s 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  av a ilab le  in  b rick  and  
blocks, in  s ta n d a rd  an d  special shapes. F o r  
m ore  de ta ils  on  how  th e se  m a te ria ls  can  b e  
usefu l in  y o u r p lan t, w rite  D e p t  CM .



M IG HTY
MISSOURI

INSTALL O M EG A  BELT-TYPE 

G R A V IM E T R IC  FEED ERS

O m ega  Belt-Type Gravimetric 
Feeders are fully automatic, sim

ple in design, and  reliable. M a te 
rial is continuously weighed on a 
short conveyor belt carried on 
sensitive  sca les, with material 
flowing from hopper above. The 
feeding rate is infinitely adjust
able over a  1 0 0  to 1 range  to de
liver the exact amount required, 
and feeding accuracy is m ain
tained within 2 %  or better. Auto
matic alarm s warn of improper 

feeding. Feeders are suitable for 
floor mounting or suspension from 
overhead storage bins.

Write for Bulletins.

O TH ER  O M E G A  
PR O D U C T S

Vo lum etric  D ry  a n d  
So lu t ion  Feede rs LEAD

H . M. C H U R C H

Lead Industries  Assoc.
New York, N . Y.

a c e t ic  a c id  solutions are moderately cor- 
rosive to lead and it is not generally 

recommended for handling either dilute or 
glacial where there is agitation, aeration, or 
high temperature. This rules out the use 
of lead except as a storage medium where 
there is slight possibility for removal of the 
lead acetate film through agitation of the 
liquid. In a number of cases the amount

R e m e m b e r  O m e g a  

D u s t  R e m o v e r s  
a r e  a v a i l a b l e  

l o r  y o u r  O m e g a  

F e e d e r s .

Lo ss-ln -W e igh t  Type  
G ra v im e tr ic  Feeder*

Lime S la k in g  

Equ ipm ent

OMEGA M ACHINE CO.
(D ivision  o f B u ilders Iron F oundry)

29 C O D D IN G  ST., P R O V ID E N C E  I. R. I.
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Type ECD D rain

Locations w here flam m able atm ospheres a re  likely to b e  present 
ire designated  as hazardous by the N ational Electrical Code. The 
:ode requires explosion-proof electrical installations m  such locations. 
:rouse-H inds Com pany m anufactures hundreds of explosion-prool 
:ONDULETS, lighting fixtures, p lug receptacles, an d  other equipm ent 
h a t affords m axim um  safety by preventing explosion a n d  tire.

They are  described in  Crouse-Hinds Condulet C atalog  2509. 
Write for a  copy.

CROUSE-HINDS COMPANY
S y r a c u s e  1, N. Y., U.S.A.

Philadelphia Pittsburgh Portland. Ore. CR0USEHINDS COMPANY OF CANADA. LTD.. Main Office and  Plant: TORONTO. ONT.riuioM.pniu-rm«-.,................  CROUSE-HINDS COMPANY OF CANADA. LTD.. Main uiuce ana riam. — *•

n  . 111 id ¿  L-MM. d d  J  Id  k h d d iU IM H ; d d I ¿M M  d H .Í.J.] H TïïTTEg
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Type GUÄB Explosion-Proof 
Junction  C ondulet

Type ECD B reather V alve a n d  
Type ECD D rain  (shown a t  bottom  
of panelboard ) ven tila te  an d  d ra in  

the m ain  w iring com partm ent

Type UNY Explosion-Proof 
U nion

Type EDP Explosion-Proof 
12-Circuit L ighting P anelboard

a f f o r d  m a x i m u m  s a f e t y  f r o m  e x p l o s i o n  a n d  f i r e

( C Q N D U L E T S  ore m ade only by  C R O U S E  - H I N D S  )

Type FLB Explosion-Proof 
Circuit B reaker C ondulet 

protecting the m ain  ligh ting  
feeder

Type EYS S ealing  C ondulet



STEAM ENGINES • GENERATING SETS - GENERATORS

B Y  M E A N S OF

of lead pickup is sufficient to prohibit the 
use of lead.

Lead lined tanks and vats have given 
good sendee in many cases where glacial 
acetic acid has been stored. Precautions to 
he taken here are that the tanks be closed 
to exclude circulating air. Satisfactory 
length of service is usually obtained unless 
the contents are changed quite frequently, 
in which case corrosion may become ex
cessive because of the frequency of air 
changes.

Lead pipe or lead lined pipe is not recom
mended for the transfer of liquid acetic 
acid. In cases where lead pipe has been 
used, moderate corrosion occurred in the 
straight sections, bu t a t bends corrosion 
was rapid to the extent of completely de
stroying the pipe wall at the point of im
pingement.

For comparison, total immersion of lead 
test samples in quiet acetic and hydrochloric 
acids give the same corrosion rate (14 
mils per year). However, with air agitation 
the rate for acetic acid becomes more than 
twice that for hydrochloric.

W hat laboratory data are available, 
while not wholly consistent, would seem 
to support plant experience in the conclu
sion that lead may be considered for either 
dilute or glacial acetic acid, bu t only at 
low temperatures, no aeration, and no 
agitation.

Would you like to drive that pump or compressor — or 
blower, fan or cooker. . .  for practically nothing after a 

year or two?

There is a strong probability that you can do so if you use 
a Troy-Engberg Steam Engine. This drive, widely used in 

the process industry, is operating in many, many plants 
at practically no cost after paying for itself completely in 

a short time. The power is By-Product power, a «by-product 
of the steam being used for heating or processing.

If you have need for the following combination in your 
plant—processing or heating steam and equipment that re

quires a drive-you  probably have a perfect setting for a 
Troy-Engberg Steam Engine.

TROY ENGINE & MACHINE COMPANY
E stab lished  1870

1136 Railroad Avenue •  Troy, Pennsylvania

HIGH-SILICON IRON
W. D. S T A L E Y  

The Duriron Co., Inc. 
New York, N. Y.

Hig h -s i l ic o n  i r o n  is an alloy having a 
nominal chemical composition of 14.5 

percent Si, 0.75 percent M n and 0.90 per
cent Max. C. Its successful use in the 
handling of acetic acid in this country goes 
back 30 years when during W orld W ar I, 
high-silicon iron kettles, pumps, pipe and 
valves were used in the making of glacial 
acetic acid. Its use for acetic acid is not 
limited by temperature, concentration, 
purity of acid or aeration, providing the 
analysis given above is maintained, particu
larly the silicon and carbon content. I t  is, 
of course, also predicated on good sound 
castings w ithout slag or carbon inclusions. 
It can be supplied in cast form only and 
due to its extreme hardness is usually ma
chined by grinding.

Iiigli-silicon iron is used extensively in 
the production of acetic acid by the de
structive distillation of wood and extraction 
with ether or other solvents from the crude 
pyroligneous liquor. To cite actual in
stallations from high-silicon iron equip
ment produced by.The Duriron Co., pipe, 
fittings and valves are handling acetic acid 
vapors in concentrations ranging up to 
about 80 percent at temperatures up to 
150-160 deg. F. In refining the crude acid, 
similar equipment is used for concentra
tions up to 99 percent at temperatures up 
to 140 deg. Another case is the use of 
valves for handling a mixture of 30 percent 
acetic acid and 70 percent propionic acid 
at a temperature of 150-160 deg. F. A more 
severe application is the handling of acetic 
acid and ether a t approximately 220 deg. 
F. where pipe and valves gave two years of 
trouble-free service, thus resulting in con-
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W I L S O N
i

A N O T H E R  W I L S O N  F I R S T

T U B E S

N e w  W ilson Pisîol Grip Provides Com plete, Instantané*  
ous O ne-H and Control of S p e e d  and P o w er.

O nce  a ga in  our engineers have developed  a simple solution to a very spe
cialized tube clean ing problem. W ith  the W ilson  Pistol G rip  Tube C leaner 
they 've  proved that even tubes as small as I/4 "  I.D. can be cleaned easily, 

effectively, econom ically.

The Pistol G rip  w eighs only 3 pounds —  no more than a 1 2 " stilson wrench. 
It provides the operator with one-hand  control fo r clean ing small, straight 
tubes of I/4 "  to 1 " I.D. in sterilizers, hot water heating units, lube oil heaters, 
oil pre-heaters, heat exchangers and  other small bore tube apparatus.

Like the well-known W ilson  T rigger Power, Pistol G r ip  has these exclusive

operating features:

1  H ig h e r  to rq u e  at a n y  sp e e d  than  a n y  o the r tube  c le a n e r  in its c la ss. Th is cuts d o w n 

- t im e  ra d ic a l ly  a n d  m ean s p ro d u c t io n  d o l la r s  saved .

^ U n u s u a l l y  fast a c t ion  (up  to 3 5 0 0  rpm  w o rk in g  sp e e d ) pe rm its  the u se  o f  s ta n d a rd  

W ils o n  c le a n in g  a cce sso r ie s.

^ S c a v e n g in g  a g e n t  is c a rr ie d  d o w n  the h o llo w  shaft to the cutter-b it . . . e ven  coa l 

“ o il can  be  u sed  w h e n  it is e co n o m ic a lly  a v a ila b le .

¿■ Sp e c ia l Ro tary  S e a l at fron t end  p reven ts  le a k a g e  o f  s c a v e n g in g  a g e n t  a n d  e lim in a te s  

stu ffing b o x  a n d  p a c k in g  troub les.

5Even s a g g e d  tube s can  b e  c le a n e d  w ith  Pisto l G r ip .  The  h o llo w  sh a f t in g  h a s  suffic ient 

“ g i v e "  to fo llo w  the con tou r o f the s a g  w ithou t d a m a g in g  tube  w a lls.

4 Pistol G r ip  p ro v id e s  the o p e ra to r  w ith  in s ta n ta n e o u s  o n e -h a n d  con tro l o f s p e e d  

a n d  pow er.

These features are your assurance  that you will get the kind o f tube clean ing 
you want —  the kind you need for full econom y and  long tube life.

W ilson  Pistol G rip  tube cleaners are now  ava ilab le  from  stock. For a d d i
t iona l information, p lease  add ress department A. tw.t ij-

Actual photo showing 
trigger control

TH O M A S C. W ILSO N , INC.
21-11 44th Avenue, Long Island City 1, N. Y.

N O W  Y O U  C A N  CL E AN  

AS  S M A L L  A S  I. D.

T U B E  C L E A N E R S
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version to duplicate equipment on a sec

ond installation.
From the standpoint of corrosion resist

ance, there seems to be no limiting tem
perature on the use of high silicon iron if 
the composition is closely controlled and if 
the castings are properly made. However, 
the physical properties of high-silicon iron 
are such as to warrant special consideration 
under certain operating conditions. For ex
ample, high-silicon iron pumps are han
dling successfully 50-75 percent acetic ado 
at approximately 2S0 deg. F. W hen work 
ing at this temperature range, it is desirable 
to provide facilities for warming the pumps 
before operation is started, thus eliminat
ing quick temperature change and prevent
ing possible damage from heat shock.

In the manufacture of acetic acid from 
calcium carbide or acetylene gas, by syn
thesis of acetaldehyde and oxidation 'to

THE VALVES 

-D O N ’T STICK

Wherever instant, positive valve action is imperative 
in chemical process plants of every type, the depend
ability of Everlasting Valves has becom e traditional. 
Operators know they can rely implicitly on these 
valves to open promptly to full-pipe size, straight- 
through flow, or close to a drop-tight seal—with one 
quick, 70-degree push on the wrench lever.

Self-compensating, self-grinding action keeps Ever
lasting Valves free from sticking, binding or wedging. 
The straight-through flow averts clogging. The heavy  
construction and selected metals used insure extra 
long service.

Process apparatus outlets and control lines; blow-offs: 
pipe line drains; storage and measuring tanks; fire 
protection lines; water column shut-off and drains; 
these and innumerable other services call for the in- 
stant-action, full-opening, drop-tight operation pro
vided by Everlasting Valves.

Write for free descriptive Bulletin. Kv.28n

E V E R L A S T I N G  V A L V E  C O M P A N Y
49 Fisk St.. Jersey City 5, N. J.

T his high-silicon iron  p u m p  has 
hand led  som e 30 ,000 ,000  gal. of 
acetic acid in all concentrations 
over tem pera tu res ran g in g  from  
60 to 130 deg. F . ; it was re tired  
a f te r  18 years due to  corrosion  of 

the cast iron  base

acetic acid, actual installations include ket
tles for preparing the mercurous sulphate 
catalyst, pipe and fittings for handling the 
catalyst and towers for the stage where 
acetaldehyde is produced. In the final 
step, high-silicon iron valves handle 90 per
cent to glacial acetic acid at the boiling 

| point.
Aside from the manufacture of acetic 

acid, there is an extensive field where high- 
silicon iron equipment is employed for 
acetic acid applications in process work 
and in handling solutions where the prin
cipal corrosive is acetic acid. Iligh-silicon 
iron equipment has been used for many 
years for certain applications in connection 

j with the manufacture of acetate rayon. Tex- 
j tile mills make use of high-silicon iron 

steam ejectors where steam vaporizes 
acetic acid and directs it into "aging 
boxes.” High silicon iron valves are used 
in the bottling of C.P. glacial acetic acid 
for photographic work, where “iron 
pick-up” even in extremely small quan
tities could not be tolerated.

; High-silicon iron pumps, valves, pipe
; and fittings are used for handling vinegar

and mixtures containing vinegar in the 
food industry'. There are records of in
stallations that have been in service for
more than 20 years where the equipment 
is now in excellent condition. Equipment 
in service for 15-20 years handling strong 
vinegar containing about 10 percent acetic 
acid shows no visible evidence of corrosion.
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VY7H ERE space is at a prem ium , the com pactness o f the 
M cK ee D ow therm  V aporizer gives added reason for in

sta lling  this H igh-Tem peratures-at-Low -Pressure equipm ent! 
I t ’s a  com plete unit, fully assem bled, ready fo r installation. 
O n opera tions req u iring  a h igh  rate o f  heat transfer (tem per
atures up to  650 deg. F.) investigate the Economy and Safety 
advantages o f D ow therm  V aporizers w ith  pressures as low

as 55 lbs. Elim inate d irect-heating  hazards: bu rn ing , sco rch 
ing , p roduct d iscoloration .

M cK ee D ow therm  V aporizers are available in  gas-fired o r 
oil-fired m odels, 33,000  to  2 ,0 0 0 ,0 0 0  B TU  per hour. W rite  
fo r Bulletin. Eclipse Fuel E ngineering  Co., 721 S. M ain, 
R ockford , Illino is.

Representatives in the following cities:

A lbuquerque, N . M. 
A tlanta, Ga.
B oston  16, M ass. 
Buffalo 17, N . Y. 
C hicago 3, III. 
G n c in n a ti 6, O hio 
C leveland, O hio

Detroit 19. Mich. 
Houston 4, Texas 
Kansas City, Mo.
Los Angeles 11, Calif. 
N ew  O rleans, La. 
N ew  Y o rk  7, N . Y. 
P h iladelph ia , Penn

Pittsburgh, Penn. 
Portland, Oregon 
Kirkwood 22, Mo. 
San Francisco, Calif. 
Tulsa 3, Okla. 
Wallingford, Conn.

« ■ o ^ ï î x A

4 ę M c K e e  
E c l i p s e

»

E C L I P S E  F U E L E N G I N E E R I N G  C O M P A N Y
I I  i t ’ s  l o t  C I S — b u y  E c l i p s e
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HYDROCARBONS

P h il l ip s  P e tro le u m  C o m p an y  
pioneered in the commercial iso
lation of individual hydrocarbons 
from crude oils and natu ral gas. 
resulting in a  larger volume of 
high quality  hydrocarbons for 
industry a t low cost.-

O ne outstanding Phillips con
tribution to analytical chemistry 
is the preparation of Research 
G rade Hydrocarbons for the cali
bration of spectrometers and other 
analytical instrum ents. Fifteen 
hydrocarbons are produced for 
this and other purposes requiring 
extremely high purity.

P h il l ip s  m a n u fa c tu re s  m an y  
hydrocarbons in four specific 
grades of purity for research and 
development, commercial process
ing and  chemical intermediates. 
W rite  today on your letterhead 
for a copy of the 1 9 4 6  edition of 

Phillips H ydrocarbons.” This 
booklet is a valuable reference 
m anual tha t contains pertinent 
technical data.

.... .

P H I L L I P S  P E T R O L E U M  C O M P A N Y

8 A  8  T Ł E 5 V  I I I  E , O K L A H O M A

\  -C ; ,

Similar equipment is being used on strong 
vinegar mixed with brine (sodium chloride) 
such asjs used in making pickles and olives. 
In some instances, steam ejectors are used 
for syphoning strong vinegar rather than 
handling with pumps.

Laboratory tests on Duriron samples in 
10 percent acetic and in glacial acid at 
room temperature as well as at 80-90 deg. 
C . show no measurable losses. This is to 
be expected in view of records of high- 
silicon iron equipment in actual service. 
An example of this high-resistance to 
acetic acid is the centrifugal pump, shown 
in the illustration, which has handled an 
estimated 30,000,000 gal. of acetic acid 
over a period of 18 years. The acetic 
acid has been of all concentrations and 
at temperatures ranging from 60 to 130 
deg. F. During the first 12 years of 
operation, the pump was not taken apart 
and was repacked'only once a year. This 
case is typical of high-silicon iron equip
ment used for applications where acetic 
acid is handled.

No mention has been made of the high- 
silicon iron, Durichlor, a special high- 
silicon alloy containing molybdenum, in
asmuch as this alloy is used primarily for 
hydrochloric acid and solutions containing 
chlorides. For acetic acid, there would be 
no advantage in using Durichlor.

CHEMICAL STONEWARE
F. E. H E R S T E IN  

General Ceramics and Steatite Corp.
Keasbey, N. J .

The corrosion resistance of chemical 
stoneware to acetic acid can be covered 
by stating that it is completely inert to all 

concentrations from very dilute to glacial at 
all temperatures at which stoneware is 
commonly employed and acetic acid is 
handled and processed.

Stoneware has two main applications in 
the manufacture of acetic acid. In the 
fermentation process, in which ethyl alco
hol is fermented to form acetic acid stone
ware vessels are used for the fermentation. 
These are called vinegar generators. The 
main advantage claimed for the stone
ware generator over the more commonly 
used wooden type is that there is no absorp
tion of acetic acid into the body. This 
eliminates evaporation, which in some 
cases may be as great as 1 or 2 percent of 
the entire yield. Another advantage is that 
since most fermentation acetic acid, or 
vinegar, is used in the food industries the 
inherent cleanliness of this material serves 
not only to keep the product pure bu t pre
vents any chemical contamination. O ther 
items in a vinegar plant for which stone
ware is used are distributors or tilting de
vices, which distribute the feed over the 
surface of the generator, cooling and con
densation coils, piping and pumps. Stone
ware vinegar generators are more widely 
used in Europe than in this country, due 
to the fact that the majority of domestic 
plants employ generators approximately 10 
ft. in dia. and 10 ft. high. Stoneware can
not of course be fabricated in  these sizes. 
(The usual stoneware generator is about 4 
ft. in dia. and 8 ft. high.) Another factor 
which has been detrimental to the use of 
stoneware has been its relatively high first

DECEMBER 1946 • CHEMICAL ENGINEERING



O L IV ER
H O R IZ O N T A L

R O T A R Y
FILTER

New York 18, N. Y. 
33 West 42nd Street

San Francisco 11 
California

C hicago  1, 111.
221 N. LaSalle Street

Western Sales Division 
Oakland 1, Calif. 

2900 Glascock Street

r  O l i v e r  ^  
U n i t e d  F i l t e r s

^  I N C .  j .

sec  Y v \ie t 4S '  ^ ¿ o 44̂ -

io !  * "  *  * « • * £Vi»4 , e e f i « U  W  1‘
\ 'R 0'- tw° a c,»44 vtje 6 ^  v n t e

»cC‘ X ir.xfr0^  8v1cS ^  „ re t4i%  •.,r e t4140 '
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A'Vi® °^lS v » 446^  °  ^ c s  4tv
As ^  \  c o t4° 3‘\ c tV«?,
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Havana: William A. P 
Canada: E. Long Limited, Or 

M elbourne: Hobart Duff, Pty., 
Johannesburg: E. L. Bateman, Pty., 

Philippines: E. J. Nell Company, 461 Market Street, San Francisco 5, C- 
Europe, Asia, North Africa and Most of South America: The Dorr Co., 570 Lexington Ave., New York 22, N 

Factories: Hazleton, Pa.—Oakland, Calif.—Orillia, Canada—Melbourne, Australia 
Cable Address: OLIUNIFILT Export Office: New York 18, N. Y.



ZONE..................STATE.

RUBBER LINING
O. S. T R U E

.1 . S. Rubber Co.
New York, N. Y.

T j1 x t e n s iv e  laboratory studies of the effect 
•*b of acetic acid on all commercial rubber- 
like materials-have been made during the 
past few years. Some of these materials 
have been used commercially on a limited 
scale and there is good reason to believe 
that they warrant consideration for more 
extended use in industry as linings for 
tanks, pipes, fittings, and valves.

As a general statement, it can be said 
that rubber compounds are available which 
will successfully handle all concentrations 
of acetic acid at operating temperatures 
up to 120 cleg. F. The factors which 
must be taken into account in the choice 
of a rubber lining for this service are: 
Concentration of the acid, operating tem
peratures, and allowable discoloration of 
the acid.

The semi-hard and hard rubbers are gen
erally quite resistant to all concentrations 
including glacial acetic acid. These com
pounds are also resistant to acetic an
hydride. The acid is quite soluble in all of 
the soft rubbers, including natural, GR-M, 
GR-A, GR-I and GR-S. In installations 
where the physical characteristics of soft ' 

! rubber are required in addition to protec
tion against acetic acid, specific soft com- 

, pounds can be made from either natural

A D D R E S S

cost compared to wood, although statistics 
of plants in England and elsewhere in 
Europe have shown that this higher initial 
cost has paid for itself over the years in 
terms of reduced maintenance, increased 
yields, and purity of product.

In the concentration of dilute acetic acid, 
both from the fermentation process and 
from the manufacture by reacting calcium 
acetate with sulphuric acid, stoneware and 
chemical porcelain are used as materials of 
construction for distillation columns. These 
columns are of the sieve tvpe with bowl, 
annular shell, and down pipe all made of 
the ceramic materials mentioned above. 
These columns are sometimes contained in 
a metal armor and sometimes self con
tained. The first method is preferred as 
it protects against mechanical breakage and 
enhances resistance to thermal shock. Stone
ware interconnecting piping, fittings, cocks 
and pumps are used as accessory' equipment 
on these columns.

Besides the two manufacturing applica- . 
tions mentioned above, stoneware can be 
and is used for all handling operations such 
as storage, -pumping, and piping. Stone
ware towers are used to absorb and react 
acetic acid fumes, which can be handled 
with stoneware exhausters. Stoneware boil
ing kettles are used for reaction, and stone
ware filters for filtrations which nutsch 
type filters are applicable.

To sum up, chemical stoneware can be 
used for practically all manufacturing and 
handling applications involving acetic acid 
and its derivatives. It is absolutely corro
sion resistant at all ■ concentrations and 
operating temperatures, and its more wide
spread use has only been curtailed by its 
comparatively high first cost.

B aldw iirH ill
Specialists in Thermal Insulation Products

Baldwin-Hill Co., 512 Breunig Ave., Trenton 2, N. J.
S e n d  a  sam p le  o f  M O N O - B L O C K  a n d  the B -H  d a ta  

b o o k  “ Industria l In su la tion " telling how  it is used.

N A M E .................................................................................... P O S IT IO N ...........................

F IR M .......................

N  the ho t spots of industry—boilers, ovens, 
furnaces-o rd inary  insulation is likely to  run 
a fever. That’s w hy B -Ii Engineers devel

oped M ONO-BLOCK, the one-block insulation th a t 
keeps b in ’s where you w ant them .

Mono-block has a built-in heat barrier—effective up to  
1700° F .—thanks to  a felted construction th a t  holds millions 

of extra insulating air-cells. And, i t  stands up  under severe service 
conditions because the fibres are pure black Rockwool.
W herever you have a ho t assignm ent, Mono-block will stretch  your 

insulation dollar for two m ore reasons:—1. It's economical to use, one 
block does the  whole job . 2. / f ’s easy to install, cuts easily and fits 
snugly over rive t heads and other irregular surfaces.

T ake hold o f a piece of Mono-block and see for yourself why it  does 
such an  efficient job  of insulation. The coupon below brings descriptive 
literature.
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¿Alny woman’s heart will yearn for one of the new, 
beautifully styled and enamelled "U niversal” electric 
ranges made by Landers, Frary & Clark. Beneath the 
smooth, rich, glowing surface of tha t enamel is iron and 
steel which had to be clean as a whistle before coat
ing and firing.

M A N Y  REJECTS VS. "P ER FEC T IO N ”
Under old methods of cleaning and pickling much of the 
work was rejected. Under a new method, developed with 
the help of a Pennsalt representative and Pennsalt 
products, the work was judged "perfect.

N O  TANKS OR S O A K IN G .. .  ALL SPRAY
In  an enclosed unit, parts now move on an overhead 
conveyor; are never dipped. All cleaning, pickling and

rinsing is done by sprays. Fumes are eliminated by a 
w ater wash. Pennsalt cleaners are used exclusively.

WHAT IS YOUR METAL CLEAN ING  PROBLEM?
Pennsalt men have helped m any m anufacturers to  tu rn  
ou t belter ivork—faster— at lotvcr cost—they m ay be able 
to  help you. W rite or wire to our Philadelphia head
quarters and add our experience to your own.

9 6  Y e a r s  o f S e r v ic e  to  In d u s tr y

P E N N S Y L V A N I A  S A L T  M A N U F A C T U R I N G  C O M P A N Y
Special Chemicals Div is ion, 1000  W id en er Building, Philadelphia 7 , Pa.

N E W  Y O R K  • C H IC A G O  • ST . L O U IS  • P IT T S B U R G H  • C IN C IN N A T I  • M IN N E A P O L I S  • W Y A N D O T T E  • T A C O M A
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rubber or GR-S which will resist low con
centrations of acid at atmospheric tempera
tures;

All rubber compounds will impart vary
ing degrees of color to acetic acid and jn  
general the higher the concentration and 
temperature, the greater the amount of 
color which will be extracted. W hen water 
white acid is to be handled, special com
pounds are available which in a commer
cial installation will not impart sufficient 
color to be visible to the naked eye.

NICKEL, NICKEL ALLOYS
W . Z . F R IE N D

Interna tiona l Nickel Co.
New York, N . Y.

M
o n f . l  has good resistance to all con

centrations of unaerated acetic acid, 
including glacial, a t room temperature. 

Corrosion rates are increased by a high 
degree of aeration, the most active concen
tration being in the neighborhood of 50- 
percent acid. Corrosion rates are only 
moderately increased by increasing tem
peratures so long as the acid is unaerated. 
However, hot aerated solutions are likely 
to be severely corrosive. Corrosion rates 
under a number of these conditions are 
shown in Table-I. Performance in boiling 
solutions is shown by Table IV.

Nickel is also resistant to" unaerated acetic 
acid solutions of all concentrations a t room 
temperature. However, its corrosion rate is 
usually increased by aeration and by in
creasing temperature to a greater extent

Table I—Laboratory Corrosion Tests of 
Monel in  Pure Acetic Acid

Cone., %  • 
CH jCOOH

V/uirosiun ivhvc,
M ils per Yr.

Temp.,
by  W t. Deg. F. U naerated Aerated

6 86 2 12
10 Room 3
10 86 * Í3*
10 158 54
20 158 51
25 Room * 3 * 16
30 140 18
50 Room 4
50 86 " 29
75 60 * 2* *
75 86 *Í4*
98 86 ‘ s ’

Glacial 68 2
Glacial 86 . . . . ” 9 ’

Table II—Laboratory Corrosion Tests of 
Nickel in Pure Acetic Acid

Corrosion Rnte,
Conc.,r% Mils per Yr.

CHjCOOH Temp.,
by  W t. Deg. F. Unaerated Aerated

6 86 4 . . . .
6 86 47

10 Room *4 *
30 86 Í3Ó*
50 68 *10 *
50 86 . Í7Ó"
56 176 66 ’
98 86 9 . . . .

Glacial 68 2
Glacial 176 24 . . . .

Table III—Laboratory Corrosion Tests of 
\i-R esist in  Acetic Acid In  Open B eaker

Cone., % 
C H tC O O H  

by  m  
5 

10 
25 
50 
75 

Glacial

Temp., 
De« F . 

60 
60 
60 
60 
60

Corrosion R ate, 
Mila per Yr. 

36 
21 
23 
77 
66 
21

2 V2 and 5 1  

REPLACES  
2  and 4  lb. sizes

More Fire Fighting
Reserve

Less Weight

No Extra Cost

N e w  a n d  la r g e r  p o r ta b le s  w i th  th e  o r ig in a l  S q u e e z -G rip  v a lv e  — th e  N a v y  
S ta n d a rd  — th a t  m a d e  C -O -T w o w o r ld  fa m o u s  in  th e  fire  f ig h t in g  fie ld . 
T h e s e  n e w  p o r ta b le s  h a v e  m o re  p u n c h ,  w e ig h  less a n d  h a v e  a  lo n g e r  
e ffec tiv e  d is c h a rg e . T h e  c o m p le te ly  in s u la te d  sw iv e l tu b e  a n d  d is c h a rg e  
h o r n  is a n  in te g r a l  p a r t  o f  th e  S q u e e z -G rip  v a lv e . E asy to  o p e ra te  — o n e  
h a n d  c o n tro l  — sq u eeze  to  o p e n , re le a se  g r i p  to  close. C -O -T w o k il ls  flam 
m a b le  l iq u id  a n d  e le c tr ic a l fires in  seco n d s  w i th  c le a n , d ry , n o n -d a m a g in g , 
n o n - f re e z in g  a n d  n o n -d e te r io ra t in g  c a rb o n  d io x id e  gas. C -O -T w o w il l  n o t  
h a rm  m a c h in e ry , e q u ip m e n t ,  m a te r ia l ,  fa b r ic s , f in ish es o r  fo o d . N o  a f te r-  
fire-m ess to  c le a n  u p . C -O -T w o is m o d e rn  fire  p ro te c t io n . N o w  y o u  g e t  
a d d it io n a l  C -O -T w o p ro te c t io n  a t  n o  e x tra  cost.

C -O -T w o is  o u r  r e g is te re d  tr a d e  m a r k  a n d  c o rp o ra te  n a m e . B e  sa fe , sp ec ify  
C -O -T w o w h e n  o rd e r in g .

C-O-Two Fire Equipment Company
NEWARK 1 • NEW JERSEY

Sales and Service in the Principal Cities of United States and Canada  

AFFILIATED WITH PYRENE MANUFACTURING COM PANY
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COLLOID M IL L S

5bi&p.eSU.i+Uf solids in liquids or liquids in liquids, Premier 

insures more finely divided colloidal suspensions and promotes 

immediate chemical reaction.

solid particles or the fibre and cellulose 

in animal or vegetable tissue —  instantly exposing these 

particles to the wetting or extractive action of the suspending 

liquid.

•  (Jio-m OJfGSliqAStCf assuring superior homogenized products 

by compelling uniform distribution of the dispersed phase 

throughout the mix.

C L I P  C O U P O N  B E L O W  F O R  I N F O R M A T I O N  O N  Y O U R  P R O B L E M  

 1

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

1 2 1 8  G enesee  S t r e e t ,  G e n e v a ,  N .  Y .

S E N D  D E S C R IP T IV E  C A T A L O G

N A M E __________________________________________________TITLE

C O M P A N Y
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viscosities.

achieving non-separating emulsions of all



A
NEW
"SOLID n

SPRAY NOZZLE

F ig .  H -5 3 0

H ere  Is a new nozzle with two 

round tangential inlets (in

stead o f several small slots) 
which perm it relatively large 
solid particles to  pass right 
through and out the orifice. 

Produces fine breakup, even 

distribution, and solid cone 
spray suitable for numerous 
applications.

Ava ilab le  in Brass, or m ade 

to o rder in any m achinable 

material, / 4 " I.P.S. capac i
ties from  12 to 75 gph  @  10 
lbs. water pressure.

Send M ona rch  an outline o f 
your spray  problem — if the 

liquid can be sprayed  with 

direct pressure at all— M o n 
arch can furnish the nozzle.

NOZZLES FOR:
• ACID CHAMBERS
• AIR WASHING
• CHEMICAL PROCESS

ING
• COOLING POND
• DESUPERHEATING
• GAS SCRUBBING
• HUMIDIFYING
• OIL BURNERS
• SPRAY DRYING

D o  you have our C atalogs  
6A and &C?

MONARCH MFG. WORKS, INC.
2 7 3 0  E .  W E S T M O R E L A N D  S T .  

P H I L A D E L P H I A  3 4 .  P A .

Table IV—Corrosion Tests in Boiling Acetic Acid Solutions

Corrosion Rate, Mils per Yr.

Liquid Vapor

Monel Nickel Inconel Monel Nickel
1 11 1 - 8

3
13

' 2 2 ' '4" 15
i ' i

2 Í2 2 * ' 4 *
6 14 14 2

12 39 Í 2Ó* 4 8

Cone., %  
CH.COOH 

by Wt.
5
6 

10 
50 
70 
98
99.9 

80-100 
(In still)

than that of Monel. Corrosion rates for 
nickel are shown in Tables II and IV. 
Inconel is usefully resistant to dilute acid 
solutions under most conditions of aera
tion and temperature bu t is not resistant to 
strong, hot solutions such as those en
countered in concentrating stills.

The use of austenitic cast nickel-iron 
alloys, Ni-Resists Type 1 (14 N i, 6 Cu) 
and Type 2 (20 N i), is usually confined to 
unaerated acetic acid solutions at room 
temperature. In dilute solutions they may 
be used at elevated temperatures. Because 
of its copper content, the Type 1 alloy is 
usually somewhat more resistant than Type 
2. Corrosion rates arc given in ta b le  III.

Monel is used for reactors, heating coils, 
piping, agitators, and other equipment in 
connection with estérification and acétyla
tion reactions, particularly where small 
amounts of sulphuric acid are also present. 
Corrosion rates in a number of such mix
tures are given in Table V . It is also ap
plied to the handling of pyroligneous 
liquors from wood distillation. Monel and 
Inconel are applied to such equipment as

Inconel

dyeing machines, print ager covers and ac
cessory parts such as rolls, shafts, and pip
ing in connection with textile finishing 
processes involving acetic acid.

There arc numerous applications of 
Monel, nickel, and Inconel in the food 
industries in connection with fermentations 
and the handling of vinegar solutions.

Table V—Plant Corrosion Tests in Ace» 
tylation and Estérification Reactions In

volving Acetic Acid
T e s t A : M ix tu re  o f  a ce tic  acid , sa licy lic  acid , 

a c e ty lsa lic y lic  ac id  an d  a c e tic  a n h y d rid e  in 
a cé ty la tio n  of sa licy lic  a c id ;  140 deg. F . ; 
33 d a y s  d u ra tio n .

T e s t B : M ix tu re  of a c e tic  acid , e th y l (o r 
b u ty l)  a lcoho l, a n d  sm all a m o u n ts  o f s u l
p h u ric  a c id  in co lum n  o f e sté rific a tio n  s t i l l ;  
212 deg . F . ;  56 d a y s  d u ra tio n .

T est C: M ix tu re  of a ce tic  acid , am y l a lcohol, 
a n d  s u lp h u ric  a c id  invo lved  in p ro d u c tio n  
of am y l a c e ta te ;  300 degr. F . ; 2S d a y s  d u ra 
tion.

Corrosion R ate, Mils per Yr.

Monel Nickel 
T est A . . . . . , . . .  6 170
T est B .................. 3 .5  3 .9
T e s tC ............    27 170

Inconel
G

S y W T R O N

"Pulsating Magnet’’

ELECTRIC VIBRATORS
KEEP BINS, HOPPERS 

AND CHUTES 

OPEN AND  

FREE FLOW ING

Powerful, pulsating electromagnets, with 
rheostat control of power, that break down 
arching and plugging—eliminate pounding, 
poking and sledging.

A p p lica t io n  of p roper m ode l is  de
pendent upon;
1. G a u g e  or th ickness of hopper w a lls
2. C a p a c ity  (cu.ft.) a n d  d im ension s of 

hopper
3. Typ e  of m ate ria l b e in g  h a n d le d
4. W e igh t  per cu, ft.— characteristics

Write us about your problem.

SYNTRON CO.
610 Lexington, Homer City, Pa.
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C O N S I D E R

for HIGH TEMPERATURE (700°) 
HEATING AT LOW  PRESSURE

W hen high and  closely controlled  tem p era tu res  are necessary, F o s te r W heeler 
D ow therm  heating system s offer m any advan tages — uniform  tem peratu res , 
high ra te  of h ea t transfer, flexible design to  perm it heating  and  cooling in the 
sam e cycle. F u rther, D ow therm  system s do no t require  expensive pressure 
parts — pressure rem ains low even a t 700°F, up p er recom m ended w orking 
tem pera tu re.

If you are looking for a solution to  some problem  of high tem p era tu re  
processing, w rite for m ore detailed  inform ation to

F O S T E R  W H E E L E R  C O R P O R A T I O N  • 1 6 5  B R O A D W A Y ,  N E W  Y O R K  6 ,  N. Y.
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TEMPERATURE-PRES5URE COMPARISON 

D o w lh e r m  i i S te a m  f M i

This chart g ive s  a  d irect com parison  

betw een p ressures requ ired  in F W  D o w 

therm hea ting  systems a n d  those encoun 

tered in steam  systems for the sam e w o rk 

ing  tem peratures.

4 0 0  4 5 0  500  550  600  650  7 0 0

TEMPERATURE -  DEGREES FAHRENHEIT



Applied to Heat Transfer Equipment, that Acm e "fresh 

viewpoint" has resulted again in better design— in more effi

cient performance. Acm e ingenuity is tempered by the expe

rience of successful installations over a period of many years.

Regardless of their specific application, all Acm e Heat 

Exchangers are made to minimize, and in many instances 

to eliminate, fouling and clogging. They are fabricated to 

prevent leakage and contamination. Acm e’s complete service 

includes designing, engineering, fabrication and installation.

TYPES: Tubular, o r Plate, with either removable o r  fixed bundle; U-Bend, 
Multi-Pass, Coil, Fin Tube, Drip, Baudelot, and Forced Circulation, in 
either ferrous o r non-ferrous metals.

M E C H A N IC A L  ST A N D A R D S: Acme Heat Exchangers are fabricated in ac
cordance with A.S.M.E. Code, A.P.I.-A.S.M.E. Code, orT.E.M.A. Standards.
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EROH THE U S  OF EXPERIENCE
D A N  G U T L E B E N , En g in e e r

W H E N  T H E  BARREL as a container for 
sugar passed out of existence in 1945, there 
went with it not only much sentiment but 
also the famous barrel shaker. This de
vice was designed to save labor at the 
time rates increased from 10c. per hr. to 
121c. For 75 years this old rattletrap gave 
the barrel 40 jolts per minute and the 
limit of capacity of the barrel was 365 lb. 
One day faithful John inserted a rubber 
m at under the shaker and increased its 
speed to 50 jolts. Straightway the noise 
was softened and the capacity of the barrel 
increased by 10 lb. Once he tried out an 
electric "Syntron” vibrator having 3,600 
vibrations per minute. The limit of capacity 
jumped to 500, the sugar packed like 
concrete and the hoops of the barrel burst.

“N O  A D M ITTA N C E” is displayed on the 
front door of the Grand Canyon power
house and it is supported by a bolt on the 
inside, as the chronicler discovered when 
he tried the latch. Admittance is further 
discouraged by the omission of a doorbell. 
However, a search in the rear disclosed an 
open door in the basement where the 
warning sign had somehow been over
looked. This door led by way of a stairway 
to the main floor. Here the shift oiler was 
perambulating with nothing on his mind 
except to watch the performance of the 
automatic control. The chronicler delivered 
his respects and asked what the sign was 
for at the front door. The oiler replied 
that it was for such curious people who 
could not distinguish between a turbine 
and a turtle. However a man who makes 
the effort to hurdle the formal barricades 
must possess an urge superior to curiosity 
and is therefore a welcome guest. The 
guest spent an hour thus removed from 
the scenic grandeur of Great Nature’s 
works and swapped experiences with a 
modest sample of the Great Architect’s 
outstanding accomplishment.

SO U TH ER N  CALIFORNIA is prolific 
for beet culture and once supported sugar 
factories a t Chino, Los Alamite, Santa Ana, 
Anaheim and H untington Beach; besides 
the present plants at Dyer (Santa Ana), 
Oxnard and Betteravia. Five factories have 
contributed generously to community de
velopment and then given up the ghost.

AT C H IN O , Richard Gird was the owner 
of a 53,000-acre ranch which he purchased 
in 1881 for $225,000. After ten years of 
futile effort to attract colonists he button
holed Henry Oxnard and by a contribution 
of 2,500 acres of “desert” land and a 50- 
acre factory site a t the village of C h in o ,, 
he induced Oxnard to build a beet sugar 
factory in his "empire.” Gird planted 2,000 
acres of beets and agreed within four years

to furnish 5,000 acres. Four years after 
the establishment of the new agriculture 
he had sold small farms for the aggregate 
price of $350,000 and then he disposed of 
the remaining 40,000 acres in one lump for 
$1,600,000, In 1924 when sugar making 
ceased, the company-owned 4,400-acre farm 
was appraised at $1,500,000. In ’26 the 
equipment was moved to East Grand 
Forks, Minn., and the buildings were razed 
to save taxes. The superintendent’s dwell
ing, the landscaping and the tall eucaliptus 
trees that the boys planted in 1892 were 
left. Old Coppersmith Gratz, who had 
participated in the construction of the fac
tory and the planting of the trees, cele
brated his 85th birthday in ’43 by a trip 
to the old stamping ground and shed a tear 
at the sight of the wreckage.

SUGAR MAKING E Q U IPM E N T, in 
which American experience was meager, 
was imported from Europe under federal 
remission of import duty for the years 
1690-’l-’2. Accordingly I-Ienry Oxnard 
considered it advantageous to secure his 
experience from the source and purchased 
the Chino equipment in Germany just as 
lie had purchased his two Nebraska works 
in France. To avoid the incongruity of 
separating authority from responsibility and 
performance from guarantee, he imported 
staffs of engineers and operators of the 
respective nationalities. The agriculturists, 
whose equations contain the greatest num 
ber of variables, were a mixture from every 
beet raising country in Europe. Construc
tion proceeded with major-league precision 
without the exciting fumbling that accom
panies sand-lot performance. The co
operative effort of the polynationals under 
skilled leadership achieved success and en
gendered zest and good humor besides.

T H E  STAFF of 16 German sugar tech
nologists crossed the Atlantic in ’91 in 
the Kaiser W ilhelm der Grosse. W ith  
great excitement they passed the Statue of 
Liberty and then boarded the “Limited” 
that required six days to reach the “land of 
milk and honey.” The last lap of the trip 
was accomplished on the, 10-mile mule- 
powered narrow gage railway through the 
Gird fields of sunflowers. At the end of 
the contract a few of the crew returned to 
the Fatherland and the rest were “dissi
pated” over the land to join in the develop
ment 'of the industry. The only one left 
to tell the tale is Charlie Sieland, now 
superintendent emeritus of the Caro, 
Mich., factory. Learning how agriculturally 
and technologically absorbed all of the 
first year’s profit in addition to the fed
eral two-cent bounty on home grown 
sugar. This bounty was promulgated by 
the Republican McKinley Bill of O ct. 1,

1890, to relieve the bulging surplus from 
sugar import tariff and was to continue for 
14 years. However the Democrats repealed 
it by the W ilson Bill Aug. 27 1894. A 
chagrined Louisiana planter ejaculated 
“ Mankind is a damned rascal!” T he bounty 
encouraged domestic sugar production in 
cluding some "ill-conceived projects. A 
Louisiana editor recommended that the 
government appoint “an inspector of con
struction and reconstruction to prevent a 
planter from making a big fool of h im 
self.”

T IIE  C H IN O  W A TE R  SUPPLY reser
voir built like a swimming pool 12 ft. deep, 
provided the “works” where accretions to 
the personnel received their initiation. 
W hen John Greven, now manager emeritus 
of Godchaux refinery near New Orleans, 
came as a green graci from a D utch tech
nical college, he obstrepcrated on the 
ground that this uncouth American custom 
presented a serious risk of life and limb. 
Sure enough when they threw him in he 
sank like a plummet and laid motionless 
at the bottom. T he rescuers dived after 
him. Before they could reach him he 
glided gracefully as an eel to the far side. 
Standing on the bank, he thumbed his 
nose and called back to the gallery, “Veil 
I see I’m not de only vun that got vet.”

T H E  COPPER M IN ES of Senator Clark 
of Montana furnished the money to estab
lish a beet sugar estate in 1897 on the ex
tensive Bixby ranch at Los Alamitos, Calif. 
It produced sugar and profit and especially 
land appreciation that far outgrew the value 
of the plant. In 1924, under the effect of 
tired farmers and skyrocketing land values, 
the factory expired. Besides justifying its 
purpose, it contributed some unusual ex
periences. Near the end of the 1923 cam
paign a fire started modestly in a stack of
90,000 one-hundred-pound bags of refined 
sugar. W hile the amateur firemen were 
fumbling for the keys to the fire apparatus, 
the fire chased the lint through the air 
pockets between the bags and spread like 
“chain reaction." Presently the entire in
tersurface area was ablaze and issuing dense 
smoke. Parenthetically, bulk storage mini
mizes the fire risk in that a cigarette bu tt 
or a spark from a welder melts the sugar 
and smothers the fire. But lint is gasoline. 
In the case of bag storage the upper layers 
burst and the sugar forms a blanket over 
the pile while combustion continues below 
as in a charcoal mound. There is no flame 
but much smoke. By the time the firemen 
have melted down the 30-ft. height of the 
pile to 20 ft., the water begins to trickle 
through and the fire dies. A t Los Alamitos 
the 9,000,000-lb. pile shrunk to 5,600,00 
lb. of smoke-damaged mush and this
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VIRGINIA "ESO TO O " 
sh ipped  in  ISO  lb . cy lin 
ders, ton drum s, single-unit 
and  m ulti-unit tank cars

REDUCING
AGENT

2
REACTION
VEHICLE

3
ACIDIFICATION

REAGENT

SELECTIVE
SOLVENT

P r o c e s s o r s  o f su gar, c la y , 
m in e r a ls , le a th e r s ,  t e x t i le s ,  
foods and other products report 
better process control, h igher  
y ie ld , and im proved  fin ish ed  
product quality w ith  VIRGINIA  
" E S O T O O ” . T his u n ifo rm ly  
pure reagent is  also ga in in g  ac
ceptance as a dechlorinator for 
w a ter  p u r if ic a t io n . W h at is  
y o u r p r o d u c t?  A sk  u s  h o w  
"ESOTOO” can im prove your 
process.

5
K .  

AGENT PRESERVATIVE

S M E L T I N G  C O M P A N Y
W E S T  N O R F O L K , V I R G I N I A  

S a l e s  O f f i c e s : — 7 6  B e a v e r  S t . .  N e w  Y o r k  3  1 3 1  S t a t e  S t . .  b o s t o n  4

yielded 5,100,00 lb. of refined sugar. W hile 
the fire was raging, the beets continued to 
enter the factory and emerge as refined 
sugar at the packing station just ahead of 
the burning warehouse.

Old Henry Lucas was attached to the 
Los Alamitos factory during its entire life 
time. He started with the constructors in 
1897, passed through the grade of master 
mechanic and caretaker and, finally with a 
heavy heart, he converted the engines into 
foundry scrap for export across the Pacific 
in 1926. T he main building was badly 
abused by an earthquake and Henry super
vised repairs. For the decade following 
1932 the factory and yard were leased to 
Dr. Ross for the manufacture of his famous 
dog food. T he plant processed daily one 
hundred horses, mules or any four-legged 
critter certified as OK by the United States 
inspectors. The daily output of dog food 
required 110,000 1-lb. cans! T he animals 
came from Arizona and Mexico where the 
government urged their removal to con
serve the range for cattle. The tariff on 
Mexican importations was $2 per head for 
manufacturing purpose or $35 when re
tained alive for regular equine duty. Eight 
carloads arrived daily and the pool at the 
factory contained as many as 2,000 animals, 
some of noble quality and heritage. Henry 
avers that the horse is free from tubercu
losis. He refuses to eat garbage and does 
not scratch or root in the barnyard for his 
sustenance. As master mechanic, Henry 
was in a position to select choice cuts for 
personal use as well as bones for delecta
ble broth. Once he supplied a luckless 
though boastful hunter with select hind- 
quarter of burro surreptitiously labeled 
venison. T he guests pronounced it a ban
quet of superlative delight.

W H E N  BEN  SPRAGUE moved out of 
the Chino superintendent’s house for the 
new assignment that eventually led to the 
presidency of the Savannah refinery, John 
Bandy moved in. T he gang at the plant 
buttonholed John’s boy and asked him if 
Ben had left anything in the cellar. The 
boy made search and found a demijohn 
with an open bung. The flies hovered 
about and dived down the bung in answer 
to the echo. T he boy found that the vessel 
had served as a fly trap and to satisfy his 
curiosity he screened out a ping of pre
served flies and then applied the cork. He 
reported that there was in the cellar a 
demijohn that exuded an aromatic odor and 
for a remuneration of $1 he delivered it 
to the gang. The boys had a private party 
to which John was not invited. Thereafter 
they told him in great glee how they had 
put it over. John promised to make in 
vestigation and subsequently he reported 
to them the facts about the flies; at the 
same time rising in rightous indignation 
in the contemplation of their underhanded
ness. P. S. The story is vouched for except 
as to the flies. There were no flies in the 
whiskey. John manufactured this fact by 
way of revenge!

T H E  PR EO C C U PIE D  PROFESSOR was
represented among the sugar tramps in 
the person of Hans (“Mendy” ) ■ Mendel- 
son, Great W estern research chemist and 
by avocation outstanding musician. During 
the beet growing season lie accumulated
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C O O P E R  
S t a i n l e s s
« g i v e s  a n a

„„ted alloy 
made of any *  ^  j a s i o n
Corrosion  •■--«

Every Stainless Steel valve or fitting 
m ade b y  C O O P E R  is backed by  25  Years of Stainless Steel "know -how ". 

Each is "Certified" b y  C O O P E R  to do its job and do  it well . . .  for in 

producing "Certified" valves C O O P E R  registers the analysis of each 

heat and  stamps each casting with its heat number for positive identi

fication. W hen desired, a  certificate of the analysis and heat number 
Is issued the user. This certificate applies to all Stainless Steel parts 

which come in contact with the fluid being handled. Each valve or fitting 
rig id ly meets the specifications of the job.

Fig 225 
Sizes

6"

The COOPER ALLOY FOUNDRY CO.

CHEMICAL ENGINEERING • DECEMBER 1946 •

Specialists in Corrosion Resisting Stainless Steel 
. . .  For a Quarter of a Century. . .

COOPER V alves and Fittings are sold through the largest Stain
less Steel distributors in the country. Check with your local 
distributor.



Available in barrels and tank cars.

INDOPOL Polybutenes . . . Bulletin 12 

INDONEX Rubber Plasticizers . . . Bulletins 13 and  13A

Hydrocarbons . . .  Bulletin 10INDOIL

INDOIL Petroleum Sulfonates

Address inquiries to

STANDARD OIL COMPANY ( i n d i a n a )

C H E M I C A L  P R O D U C T S  D E P A R T M E N T  

910 South M ich igan  Avenue Chicago 80, Illinois

facts about the pedigrees and qualities of 
the individual plants under development. 
By fall his desk was piled high with records 
of ancestries, shapes, chemurgical qualities, 
size and yield of infinitum. Mrs. Mendel- 
son used to assist in the classification of the 
jumbled mass and now and then recovered 
an uncashed and forgotten salary check.

Mendy first crossed the Atlantic in 1899 
to fill the commission of research chemist 
at the Oxnard, Calif., factory. A t Buffalo, 
the halfway point in his journey, 3,000 
miles from his nearest acquantance, he sud
denly found himself without funds. Even 
his wallet was gone. In his cross-country 
trips with Mrs. Mendelson he used to gel 
off the train at division points to stretch 
his legs. As the train pulled out he would 
barely catch the steps of the baggage car 
and then spend an hour with some chance 
acquaintance, leaving his wife wondering 
if he had made it. She found it expedient 
to carry her own railway ticket and sub
sistence funds. On his annual trips to 
the German seed farms that produced his 
company’s seed he was accompanied by 
his wife. One morning as he left for the 
farm lie arranged for his wife and sister to 
meet him in Berlin to attend the opera. 
His train was due early enough so that 
they could enjoy a leisurly dinner a t the 
Kaiserhof. At 8 o’clock Mendy had not 
arrived and so the ladies proceeded to the 
theater. W hen they returned a t midnight, 
they found Mendy’s name on the hotel 
register but no mention of his wife and 
sister. By some subterfuge Mrs. Mendel
son managed to gain admittance into his 
room and she retired, leaving her shoes 
without according to custom. At three 
in the morning Mendy returned and, see
ing the shoes, he was about to leave when 
Mrs. Mendelson opened the door. Then 
he remembered. He had accepted an in
vitation to the opera from some cronies 
from “Old Jena” that he had m et on the 
train and after the performance they had 
gone to the Rathskeller for a bull session.

A JOBLESS DRAFTSM AN in these times 
must have a good alibi for his condition. 
A recent applicant who had worked in an 
industrial alcohol distillery blamed his 
honesty. He had shown a small lead pipe 
that even the government inspector had 
not discovered!

OLD RIV ERSID E H O T E L  established 
by Farley Granger near the Alvarado sugar 
house, cashed checks and furnished enter
tainment both physical and spiritual to 
the boisterous cowboys and sugar crafts
men about sixty years ago. Its spacious 
rooms now house dark-skinned wartime 
emigres from old Virginny. W here the 
trees once stood in the rear, under which 
the villagers made holiday come Saturday 
night, onions and carrots now grow. There 
remains the tradition of the famous white 
gander who waddled at Farley’s heels 
wherever he went and especially when he 
met the narrow gage combination a t the 
station 200 feet distant. The knights of 
the road, disparaging the phlegmatic old 
bird, were drawn into a wager that he 
could beat them to the hotel. W hen the 
money was safely in escrow, Farley signaled 
and the gander took off like a Stratolincr, 
freezing the bold gambler to his spot.
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A job for a Jeep, not a Truck

W  H E N  your equ ipm ent calls for sm all horse
pow er, you’re  saving m oney w hen a  C oppus 
“ B lue R ibbon”  S team  T urb ine  is on th e  job .

Coppus m akes tu rb ines in  six fram e sizes from  
150 H P  dow n to  fractional —  so you  can  “ fit” 
th e  pow er m ore closely to  th e  need. N o reason to  
pay  ex tra  for o rd inary  “ e lephant pow er” tu rb ines, 
when you have a  sm all horsepower requirem ent.

M any  well-known m anufacturers o f original 
equ ipm ent have selected Coppus tu rb ines. A nd 
th ey  are to  be found on U. S. destroyer escorts, 
driving vertical lubricating  oil pum ps . . .  on 
U. S. C asablanca class a irc ra ft carriers, driving 
m ain and  auxiliary circulating pum ps an d  fire 
p u m p s .. .  on m ore th a n  90%  of all L anding  Ship 
Docks, driving condensate and  clean ballast pum ps.
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You, too, can  rely  on th e ir dependable perform 
ance to  m eet your requirem ents fo r “jeep ” 
power. L ike all C oppus “B lue R ibbon”  products 
(blowers, ventila to rs, gas burners, etc.), th e  C op
pus tu rb ine  is a  precision-m ade p roduc t —  its  
accuracy controlled b y  Johansson size blocks —  
and  every tu rb ine  is dynam om eter-tested  before 
shipm ent. Since 1937, m ore th a n  85%  of orders 
have been repeat orders. W rite  for B ulle tin  135-10. 
C O PPU S E N G IN E E R IN G  C O R PO R A T IO N , 
462 P a rk  A venue, W orcester, M ass. Sales Offices 
i n  Th o m a s ’ r e g i s t e r . O ther p roducts in  s w e e t ’s , 

C H E M IC A L  E N G IN E E R IN G  C A T A L O G , R E F IN E R  V
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NAMES IM THE MEM

L. B. Sebrell

L .;B . Sebrell has been appointed director 
of research and chemical products develop
ment at Goodyear Tire & Rubber Co., 
Akron. H . J. Ostcrhof succeeds Dr. Sebrell 
as manager of the research department.

Ashland Henderson, recently professor of 
metallurgy at the New Mexico School of 
Mines, has accepted a position at Adams 
State College in Alamosa, Colo., as asso
ciate professor of science and head of the 
chemistry department. Before going to 
New Mexico, he was connected with Bat- 
tellc Memorial Institute as superintendent 
in charge of chemical engineering projects.

Elmer R. Ramsey, formerly vice president 
in charge of engineering for the Dorr Co., 
New York, has been appointed operating 
vice president.

Clarence H . Sample, formerly chief engi
neer of Rheem Research Products, Inc., has 
joined the International Nickel Co. where 
he will work on the development and sales 
of nickel plating. Mr. Sample is a chemical 
engineering graduate of the University of 
Idaho and from 1930 through 1945 was on 
the staff of Bell Telephone Laboratories 
where his duties included research and de
velopment on corrosion and metallic 
finishes.

Albert F . Guiteras has been elected presi
dent of the New York Professional Chapter 
of Alpha Chi Sigma.

George H . Schneller, W . A. Strong and 
James L. Stone have been appointed to the 
scientific staff of the W illiam S. Merrell 
Co., Cincinnati.

Francis B. Nimick has been elected a 
director of Vanadium-Alloys Steel Co.

George H. Taber, Jr., executive vice presi
dent of the Sinclair Refining Co., has been 
elected vice president of the American 
Standards Association.

W arren L. McCabe, currently head of 
the chemical engineering department, 
Carnegie Institute of Technology, Pitts
burgh, will become director of research 
for the Flintkote Co. on Feb. 1. Dr. 
McCabe will succeed John J. Stanko who 
has been serving as acting head of the 
Flintkote research department and who, 
for reasons of family health, finds it 
essential to return to California. Dr. 
Stanko will serve as technical director for 
the company’s operations on the Pacific 
Coast.

Carl C. Monrad has been appointed pro
fessor and head of the department of chem
ical engineering, Carnegie Institute of 
Technology, Pittsburgh. Dr. Monrad has 
been.at Carnegie Tech since 1937. In his 
new capacity he succeeds Dr. McCabe.

Donald A. Kohr, Jr., director of The 
Sherwin-Williams Co. emulsion research 
laboratory' in Chicago, has been appointed 
technical director of special chemical prod
ucts,

George F. Sliarrard has joined Wcstvaco 
Chlorine Products Corp., New York, in 
charge of technical sendee activities. He 
is a chemical engineering graduate of the 
University of Michigan and was previ
ously in the industrial engineering division 
of the Eastman Kodak Co.

Louis R. Caplan, Washington represen
tative of Hagan Corp. until he went into 
the Army, has returned to his post to rep
resent Hagan, Hall Laboratories and Cal- 
gon, Inc., interests. The post was filled 
in his absence by George H . Larkin, who 
has taken over the company’s Cincinnati 
office.

John J. Healv, Jr., director of development 
for Monsanto Chemical Co.’s Merrimac 
Division, Everett, Mass., has been ap
pointed assistant general manager of the 
division. L. F . Loutrel will succeed Mr. 
Healv as director of the development de
partment.

Donald B. Keyes was recently elected a 
director of American Potash & Chemical 
Corp.

F. H. Ditchburn has been appointed chem
ical division specialist at the Ottawa dis
trict office, Canadian General Electric Co., 
Ltd. He was formerly in the plastics sec
tion of the chemical division.

Bennett S. Ellefson, director of the central 
engineering laboratories of Sylvania Electric 
Products, is now in Germany investigating 
wartime developments in synthetic mica 
and fluorescing chemicals.

Mason T . Rogers, of Dewey & Almy 
Chemical Co., lias been elected president 
of the Packaging Institute.

P . K . F ro lich

Per K. Frolich, formerly director of the 
chemical division of Esso Laboratories, has 
been appointed to the newly created post 
of coordinator of research for Merck & 
Co., Rahway, N . J.

John C. Lamkin, formerly with Monsanto 
Chemical Co. and recently discharged from 
the Navy, has been added to the agricul
tural chemistry department of Midwest 
Research Institute, Kansas City.

Fredus N . Peters, former director of re
search, has been named vice president in 
charge of chemicals research at Quaker 
Oats Co. and Lauren B. Hitchcock, former 
chemicals department manager, is now vice 
president in charge of the chemicals de
partment.

William P. Yant was the 1946 recipient of 
the Pittsburgh Award, bestowed annually 
by the Pittsburgh Section of the American 
Chemical Society for outstanding service 
to chemistry. The award was presented to 
Dr. Yant December 19.

Conrad E. Ronnebcrg, formerly chairman,
. division- of physical sciences, Ilerzl Branch, 
Chicago City College, is now professor and 
chairman, department of chemistry, Deni
son University, Granville, Ohio.

Alfred Seely Brown has returned to Col
gate University as associate professor of 
chemistry in charge of the work in gen
eral and physical chemistry.

Houston E. Landis, Jr., is the new presi
dent of the Ohio Chemical & Mfg. Co., 
a subsidiary of the Air Reduction Co. in 
Cleveland. Mr. Landis, a former vice 
president, succeeds L. A. Hull who remains 
on the board of Ohio Chemical and Air 
Reduction.

C. T . Kenner is now a research associate 
in physical chemistry and metallurgy at 
the Industrial Research Institute at the 
University of Chattanooga. He was for-
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merly chief chemist and metallurgist of 
the Electric Household Utilities Corp., 
Chicago.

Richard A. Cosh, chief engineer of the 
Owens-Illinois Glass Co. since 1935, has 
been appointed eastern factories manager 
with headquarters in Toledo.

H . H . Bliss is now on the faculty of the 
University of Oklahoma where he is serv
ing as associate professor of analytical 
chemistry.

H ubert R. Snoke. has been appointed chief 
of the bituminous, detergent and miscel
laneous materials laboratory of the N a
tional Bureau of Standards. Effective with 
the appointm ent was the transfer of the 
bituminous materials laboratory from the 
former paint, varnish and bituminous ma
terials section to Mr. Snoke’s supervision.

Donald A. Bunce, superintendent of the 
synthetic department of Hercules Powder 
Co. at Mansfield, Mass., has been ap
pointed manager of the new Burlington, 
N . J., chemical plant of the company. He 
will assume his new duties January 1 at 
the new plant which will produce syn
thetic resins and other chemicals and 
which is scheduled for completion by 
January.

W alter F. Hindry, formerly procedure 
manager with Industrial Rayon Corp., has 
joined the Bcaunit Mills organization as 
chemical engineer.

Emma Jean Freeman, formerly with Inter
national Minerals & Chemical Corp., has 
joined the staff of Southern Research In
stitute, Birmingham, Ala.

J. B. Austin has been named director of 
the research laboratory of the United 
States Steel Corp. of Delaware. Dr. Austin 
succeeds John Johnston w'ho retired last 
month.

Stewart L. Rankin, M. D., has joined the 
staff of the petroleum chemicals division 
of the Du Pont company’s organic chemi
cals department where he will direct special 
studies.

Victor Mills, superintendent of production 
for the Sherwin-Williams Co. since 1934, 
has been promoted to general manager of 
paints, varnish and lacquer manufacturing 
in Cleveland.

T . E . W ilde has been appointed to the 
technical service and process development 
staff of Griffin Chemical Co., San Fran
cisco.

E . A. Bertram has been appointed m an
ager of the industrial division, the National 
Radiator Co., Johnstown, Pa.

Howard Morgan has been promoted to 
manager of the pulp division of the W eyer
haeuser Tim ber Co. The company operates 
two sulphite pulp mills—one at Everett and 
one at Longview, W ash.; a new mill is 
being built at Longview.

Raymond C. Benner, consulting engineer,

The venfilating  prob lem  o f a p lastic  bottle cap  p lant invo lved  the 
rem oval o f a ir heavily  charged  with hydrogen  su lph ide  and ammonia. 
N a tu ra lly  wet method co llecting  equipm ent was indicated; and 
Schne ib le  engineers designed  the system  partia lly  pictured above.

C onven tiona l m etal p ip in g  would not stand up long in this service, 
so  the w ooden ductwork p ictured was em ployed. A  specia l 12,000 
c.f.m., 7 -stage Schne ib le  has w ater p ip in g  fo r fou r separate  solutions; 
p rov id ing  the add itiona l cleansing needed to  rem ove contam ination 
from  the a ir co llected  in this plant.

For all dust, fum e and odor control, Schne ib le  offers the lowest 
ultim ate cost equipm ent p lus com plete  engineering service.

CLAUDE B. SCHNEIBLE COMPANY
2827 Twenty-Fifth St., Detroit 16, Mich.

Engineering R epresen tatives in P rincipa l C itie s

IS C H N E IB L E

This LAWRENCE PUMP Handles
CONCENTRATED SULPHURIC ACID

This turbine-driven unit, m ounted on a tank 2{- 
ft. in diameter and 5 ft. deep, delivers 30 GPM  
against 105 lbs. pressure. A ll parts exposed to 
the acid are made of "H astelloy B” ; the design 
and construction represent the best in up-to-date 
practice. A number of these LAW RENCE ACID 
PUMPS are operating efficiently and econom
ically in a large oil refinery, contributing to  low- 
cost production . . . W e welcome opportunities 
to help solve difficult pum ping problems. W rite 
for our Bulletins, outlining your requirements.

LAWRENCE MACHINE & PUMP CORP.

LAWRENCE, MASS.

HORIZONTAL VERTICAL
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formerly director of research of the Car
borundum Co., is a t present in  Germany 
where he is acting as consultant on matters 
of reparations.

George B. Kistiakowsky will receive the 
William H. Nichols Medal of the New 
York Section of the American Chemical 
Society for 1947 on March 7, at a joint 
meeting with the American Section of 
the Society of Chemical Industry. Dr. 
Kistiakowsky is A bbott and James Law
rence Professor of Chemistry a t Harvard 
University'. He was cited for “ outstanding 
contributions in the fields of reaction 
kinetics, spectroscopy of polyatomic mole
cules and heat effects in organic reactions.”

P. V. Cardon has transferred from the 
oost of administrator of the Agricultural 
Research A dministration. to the position 
of special assistant to the ch ie f. of the 
Bureau of Plant Industry, Soils and Agri
cultural Engineering in the U. S. Depart-

Frank E. Bennett has been appointed act
ing director of the chemicals division 
Civilian Production Administration, suc
ceeding Lawrence Brown. He was for
merly deputy director of the division. Mr. 
Brown has joined the Office of W ar M o
bilization and Reconversion on a loan 
basis as chief of the industrial division.

Blake M . Loring, senior metallurgist, U. S. 
Naval Research Laboratory, W ashington, 
has been named chairman of the research 
committee, brass and bronze division, 
American Foundrymen’s Association.

George M . Schroder, a research Fellow of 
the Industrial Research Institute of Univer
sity' of Chattanooga, has joined the staff of 
the H. H. Fredc Co. of Chattanooga.

L. Charles Mazzola, formerly associate 
editor of Food Industries, is now executive 
vice president of the Riverbank Canning 
Co. of Riverbank, Calif.

C. Robert M oulton has joined the staff 
of Bjorksten Laboratories, Chicago, as re
search associate.

G. A. Roush, editor of the “Mineral In 
dustry'” from 1914 to 1942, has been trans
ferred from the Bureau of Mines to the 
procurement division of the Treasury De
partm ent to serve as metals engineer in 
the Strategic and Critical Materials Divi
sion.

Victor S. Rykwalder, mechanical engineer 
with the W yandotte Chemicals Corp. 
received the Charles T . Main Award of 
the American Society of Mechanical Engi
neers on December 4. The award is given 
to a student member presenting the best 
paper on the engineer’s influence in public 
life.

P U L V E R I Z I N G  M A C H I N E R Y  C O M  PAN
5 5  C H A T H A M  R O A D  .  S U M M I T ,  N .  J

NOW . . .  2 TYPES TO MEET MOST PULVERIZING NEEL

Howard E. Skipper, formerly with the 
medical division, Chemical W arfare Serv
ice, has been placed in charge of ,thc 
biochemistry' division of Southern Re
search Institute. Carl E . Bryan, organic 
chemist, has joined the division to con 
duct research work in new chemothera
peutic agents. 1

s nner grinding a problem with you? More uniform particle size’  
Less variation in your mixtures of pulverized materials? Lower 
milling costs? If these things have become a “headache" with you 
here is a proved “prescription" for a solution to such problems!

1 .  S e n d  f o r  y o u r  c o p y  o f  o u r  C o n f i d e n t i a l  T e e l  G r i n d i n g  D a t a  S h e e t .

2 -  * a m o l e ° o f  lb*0 9  ■" ou*<:omP,9' 9|y- r e t u r n i n g  It  t o  u s  w i t h  a  p r o d u c t i o n  
s a m p l e  o f  t h e  m a t e r i a l  y o u  d e s i r e  . t o  g r i n d .

3 -  I n d r. « ° . r m a , i 0 n  V' , l l  b e  c a r # , “ l | y  s h o c k e d  i n  o u r  L a b o r a t o r y  a g a i n s t  t h e  d a t a

O f 1 m .  a  9ia  U 9  , h e  m a k i n s  o f  o v e r  4 3 ' 0 0 0  , 9 S , S  k i n d so f  m a t e r i a l s ,  d u r i n g  t h e  p a s t  2 3  y e a r s .

4 .  • * "  b® 8iV* n eare,ul|y  t o b u l a t e d  t e s t  g r i n d s  o n  r e g u l a r
p r o d u c t i o n  M I K R O S  i n  o u r  T e s t  G r i n d i n g  D e p a r t m e n t .

5 -  r T r t  Wil .‘ :h e n  b ”  r 9 n d e r e d  ' »  y ° v  o u t l i n i n g  t h e  p r o p e r  p r o c e d u r e
f o r  y o u r  o p e r a t i o n ,  g i v i n g  y o u  f u l l  I n f o r m a t i o n  a s  t o  o u r  f i n d i n g s .

6  D e f i n i t e  r e c o m m e n d a t i o n ,  w i l l  t h e n  b e  m a d e  a s  t o  t h e  p r o p e r  s i z e  a n d  t y p e

DlrfoqrmPT  V°“ *, U‘9 ‘n Y°Ur °P9ra,l° "  c o m p l e t e  with a d e q u a t e

t e . 7 r e . „ l t s  a U  "  ° n t l  ‘ P 9 “ " « " 5 9 " * ,  b « 9 -* o n  t h e  s t u d y  o f  t h e s e

This procedure can provide you with an unfailing guide to improved 
pulverizing operations in your plant . . .  a recommendation that will 
give you the only practical basis to keep fine and ultra-fine grinding 
from becoming a “headache."

S E N D  F O R  

c o p y  o f  new  4 8 - p a g e  Illustrated 

M I K R O - P U L V E R I Z E R  and  

M I K R O - A T O M I Z E R  

C a ta lo g

MIKRO-PULVERIZER
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Co *IPAHy

For S t a i n l e s s  S t e e l  T u b i n g  
made to match tough jobs

T A im

O lW S S W ’ ProJucls
TH E f t A B C O C K  & W I L C O X  C O .
R9 LIBERTY STREET « NEW YORK 6, N. Y.

Water-Tub* Boiler», for Stationary Power Plant», for 
Merino Sorvlco * Water-Cooled Furnace» • Super- 
hooter» • EeonomJi»r»_- Air Heater» • Pulverized-Coal 
Equipment * Choln-Grote Stoker» * OH, Oa» and Multi- 
feel Rumen • Refrectori»» • Free»»» Equipment.
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I n  t h e  wide range of Croloy Seamless and Welded 
Stainless Steel Tubes made by B&W are analyses 
that assure a close match between tubing prop
erties and practically any tubing application re
quiring high resistance to corrosion, oxidation, 
scaling, breakage, creep and product contamina
tion at elevated or sub-zero temperatures. Many 
of these stainless steel analyses are available from 
no other source.

But the extent to which B&W can meet spe
cific tube requirements exactly with Stainless 
Croloys goes beyond the usual commercial range 
of analyses. Developing special modified stainless 

\ analyses for unusual requirements in its extensive 
laboratory and producing them in its own modern 
melting facilities is a regular feature of B&W 
service on tube problems.

You can “call on Croloy”, therefore, for Stain
less Steel Tubing to match not just a wide range 
of severe service conditions, but any set of adverse 
operating conditions which only stainless steel 
tubing will satisfactorily withstand.

Ever since B&W produced the first stainless 
steel tubing commercially in the United States, 
Stainless Croloys have been helping to save time 
and expense in licking tough tubing problems 
in the chemical, food, dairy, textile, pulp and 
paper, sugar, soap, oil refining and other process 
industries.

So for Stainless Tubes matched to your jobs— 
exactly—call on Croloy.

Heat exchanger coil (above) and dairy machine 
pari (below) made from B&W Stainlet» Steel Tubing.



C rd y  O ne
SLURRY  PUJVIP

«

has these

3 f e a t u r e s !

ment of Agriculture. W . V . Lambert lias 
succeeded Mr. Cardon as research admin
istrator.

W oodford G. Sink lias joined the staff of 
the Institute of Textile Technology, 
Charlottesville, Va., to work in the field 
of stream sanitation.

W illiam D. Van Vorst, previously a re
search engineer with N orth American 
Aviation Co., Joshua Hendy Iron W orks 
and Northrop Aircraft, Inc., has been 
appointed to the chemical engineering 
faculty of the University of California at 
Los Angeles.

Byron E. Lauer, recently discharged from 
the armed forces with the rank of Lieu
tenant Colonel in the Chemical W arfare 
Service, has been appointed to the chemi
cal engineering staff of the University of 
Colorado, Boulder.

Ernest O. Lawrence, University of Cali
fornia nuclear physicist, has received the 
honorary Doctor of Science degree at Mc
Gill University, Montreal, site of a new 
atom smashing machine.

W illiam Noble Lacey, professor of chemi
cal engineering, has been elected dean of 
the Graduate School a t California Insti
tute of Technology'. Dr. Lacey’s appoint
ment follows the resignation of Richard 
Chase Tolman, wartime vice-chairman of 
the government's National Defense Re
search Committee, and present technical 
advisor to Bernard Baruch.

O B ITU A R IE S

Harold W atson Nightingale, 54, scientific 
consultant in wood waste utilization for 
Rayonier, Inc., and Crown Zcllerbach, 
Inc., died in Seattle, W a.h ., October 20.

Frank J. Hearty, former president of F. J. 
Hearty' & Co., Los Angeles and San 
Francisco, and a veteran W est Coast re
presentative of Edward Valves, Inc., died 
November 3.

A. C. Carpenter, 77, director of the Bcmis 
Bro. Bag Co., St. Louis, died November 5.

Richard G. W oodbridge, Jr., 60, technical 
specialist and former director of the old 
Brandywine Laboratory of the D u Pont 
company, died in W ilmington November

N o  o t h e r  p u m p  

ca n  o f f e r  y o u  t he  s a m e  t h r e e  a d v a n t a g e s . . .  

a n d  t h a t ’s n o t  a l l !

The new Morris Type “R ” has no internal studs or bolts 
. . .  no troublesome internal joints and fits . . . minimum pack
ing maintenance.
•  I t  overcom es u n c e r ta in ty  of p roper hub-sealing  w ate r p ressures . . . hand les 
m axim um  suc tion  lifts  an d  alm ost un lim ited  positive suction  heads.

•  W ith  clam ping  effect of bo lts on discs, th e  shell is n o t su b je c t to  h igh  
stress. Consequently ', i t  can  be m ade from  v arie ty  of m ateria ls w ith  h igh  
abrasive  resistance though  n o t necessarily  of high stren g th . Also, th e  shell is 
in terchangeab le  for r ig h t o r le ft han d  ro ta tio n .

•  Suction  an d  discharge nozzles can  be ro ta ted  a round  axis of pu m p  to  posi
tions in  an y  of four q u a d ra n ts  . . .  a  to ta l of 72 possible com binations.
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•  Low  velocity  in suc tion  cham ber reduces scouring  action , increasing  life o f 
cham ber w hich is a  replaceable cas tin g  n o t in teg ra l w ith  bearing  fram e.

•  W orn clearances on  suction  side of im peller a re  easily  closed b y  four 
ad ju s tin g  screws.

^  Use the Morris Type "R ” for Your Mining Operations

Clarence K. Reese, 79. vice president and 
founder of Di-Noc Mfg. Co., makers of 
lacquer, wood and metal finishes, died in 
Cleveland November 14.

L. V. Redman, 66, internationallv known 
plastics chemist, died, in Toronto Novem
ber 25.

Louis D. Allen, 66, recently retired chemist 
for National Screw & Mfg. Co., died in 
Cleveland'November 30.

John M. Brentlinger, 62, former manager 
of the industrial engineering division of 
F,. I. du Pont de Nemours & Co., died in 
W ilmington December 2.

MORRIS MACHINE WORKS
B a ld w in s v i l l e ,  N .  Y .

S a le s  O ffices in Principal Cities

It to o k  8 0  y e a r s ' e xpe rien ce  w ith  m a te r ia l-h an d lin g  pu m p s  . . . con stant p ractica l 
te sting  in  the field . . . a n d  a d v a n c e d  e n g in e e r in g  skill to d e ve lo p  the exc lusive  
M o r r is  T yp e  " R " .  T here  is no othe r like  it fo r  y o u r  m in in g  o p e ra tion s.

If  is  specifica lly  e n g in e e re d  to h a n d le  
m ixtures co n ta in in g  ore concentrates . . . 
ta ilin g s ,  s la g  a n d  re sidue  from  filters a n d  
c lassifiers. O p e ra te s  on  a ll types o f  caustic  
o r  a c id  m ixtures co n ta in in g  a b ra s iv e s  o r  

so lid s. It w ill d o  y o u r  particu lar  
job  with less cost . . . less 
troub le  . . . a n d  longer service.



you can depend upon

H A M M O N D

fabrication of

STA INLESS and 

STAINLESS CLAD 

VESSELS and 

PLATE WORK

HAMMOND designs, fabricates and erects tanks of all types for 
liquid and dry  storage . . . above or below  ground . . . high or low  
pressure . . . cone root . . . HAMMOND SPHERE . . . Boating roof . . . 
VAPOR-L1FT 4 . 4 spheroid . . . GLOBE ROOF PRESSURE . .  . gas holder . . . 
also stainless and s ta in le ssd a d  vessels of all types and  designs 
for the petrcxhem ical industries.

’ ' sS,y
HR AH JHiHHBPpiili

N E W  Y O R K  •  B O ST O N  •  P ITTSBURG H  •  a K R O N  

OETROIT •  C LE V E L A N D  •  C IN C IN N A T I  •  R IC H M O N D  

C H IC A G O  •  A R G E N T IN A ;  "T IP S A " ,  B U E N O S  A IR E S
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a r  AT ION

assured by exclusive FLETCHER SAFETY 
FEATURES

MOTOR-DRIVEN SUSPENDED AND OPEN-TOP
F LE TCHER WO R K S ,  2 3 5  GLENWOOD AYE.,  P H I L A D E L P H I A  40,  PA

P O R T A B L E !
A N T  O R  L A B

Rockwell Mfg. Co., Pittsburgh, has pur
chased the Ohmer Corp. of Dayton, Ohio. 
J. Alien Harlan, who has served as presi
dent for the past year will remain with the 
new ownership as vice president. The com
pany will continue to operate as the Ohmer 
Corp. and will maintain plant and head
quarters in Dayton.

Jessop Steel Co., W ashington, Pa., has 
made H. M. Dawson managing director of 
Jessop Steel International Corp., a wholly 
owned subsidiary. Mr. Dawson’s head
quarters are in the Evening Post Bids 75 
^  est Street, New York. 6

Globe Steel Tubes Co., Milwaukee, has
appointed Lee Mullen as general manager 
of sales with his office at Milwaukee.

Foster W heeler Corp., New York, has pro
moted Pell \ \  . Foster, Jr. to the post of 
vice president in charge of production. 
He has been associated with the company 
tor 27 years was elected a vice president
m 19-L and a member of the board of
directors in 1938.

Fischer and Porter Co., Hatboro, Pa., m an
ufacturer of variable area type flow rate 
instruments, commonly called rotameters 
has recently adopted the name of Flow- 
rators for its products.

H . K. Porter Co., Pittsburgh, has moved 
its two Quiniby Pump manufacturing oper

ations in New Jersey to the company’s 
plant at 49th and Harrison Sts. in Law- 
renccville.

United States Rubber Co., New York, has 
elected Colgate W . Darden, Jr. to the 
board of directors. He is chancellor of the 
College of William and Mary.

Charles Engelhard, Inc., Newark, N . J., is 
now located in new and larger quarters at 
900 Passaic Ave., East Newark, N . J.

Industrial Grain Products, Ltd., London, 
Ont., has been formed in association with 
Ogilvie Flour Mills Co., Ltd. A. E . Poole 
has been appointed president and managing 
director. Poole Adhesives Ltd. are sole 
sales agents for the new company. Chris 
A. McDonald is sales manager.

James Stewart & Co., Inc., New York, has 
elected James M. Jensen to the new po
sition of assistant to the president.

Monsanto Chemical Co., St. Louis, Mo., 
has opened a sales office in the Keith Bldg.! 
Cleveland, to serve the greater Cleveland 
area. Robert H. Baugh will supervise the 
office and represent phosphate division sales 
in the area. J . C. Tupper will represent 
the organic chemicals division, and R . T. 
Clark the Merrimac division.

E. I. du Pont de Nemours & Co., W il
mington, has made Clarence A. Falk, Chi-

W h ^ n  I n s t r u 
m e n t  is  n e e d e d  

4 f o r  s t a t i o n a r y  
u s e  o n l y  i t  

m a y  b e  

m o u n t e d  o n  a  
r o d  c l a m p  a s  

s h o w n  a t  r i g h t .  

H a n d l e s  a r e  
i n t e r c h a n g e 

a b l e .

Instru- 
can be 
in both 
and lab 

as a port- 
instrument 

left 
on 

ycle 110 
current

B R O O K F I E L D
S Y N C H R O - L E C T R I C

VISCOSIMETER
M a t in g  V isco s ity  tests at po in t of 
process is a snap  with the Brookfie ld 
V iscosim eter. A l l  you  need is a co n 
venient e lectrica l ou tlet and  you 're  
set to take read in g s  o f h igh  accuracy  
in 30 seconds.

R e ad in g s  g iven  d irectly  in cent!- 
po ises ove r w ide ranges. Tem pera 
tures up to 600 F. N o  adjustm ents 
necessary. R equ ires no techn ica l skill.

Engineering consultation  
on your separation  prob
lems Is available  w ithout 
obligation.

B R O O K F I E L D
EN G IN EER IN G  LABORATORIES  
BO X 403-C.  S H A R O N .  M A S S .
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In  the m anu fac tu re  of penicillin, chem ical con tro l anil chem ical reagen ts are 
essen tia l a t  every  s tep  o f th e  process . . . from  tho p repara tion  o f th e  cu ltu re  
and  m edia for g row th to  tho  ex trac tio n  and  purifica tion  o f th e  product. 
V ictor phosphoric acid  p lays a v ita l role in  tho recovery of the raw  penicillin 
from  th e  h a rv e s t liquor. H ighly  reactive  V ictor phosphorus oxychloride 
serves as a ch lo rinating  ag en t in  tho processing o f sulfa drugs. Phosphorus 
oxychloride is also em ployed in  one o f th e  step s in  tho syn thesis  of nlnbrlne, 
th e  an ti-m alaria l specific •  O th e r V ictor chem icals used in  tho m anufac
tu re  of pharm aceu tica ls include: Aluminum Phosphates (astringen ts, addu* 
lan ts), Dicalcium Phosphato (m ineral supp lem en t, den tifrice  polishing 
agen t), Iron Phosphate» (iron en richm en t), Potassium and  Sodium Phos
phates (m edicináis), Tricalcium Phosphate (dentifrice polishing agen t, a n t
acid, dusting  of pills, m ineral supplem ent).

VICTOR CHEMICAL W O R K S  1 4 1  W .  J o c k i o n  B l v d . ,  C h i c a g *  d ,  HI .

HEW  Y O R K  • K A N S A S  C ITY - ST. IO U IS  • N A S H V I t l l  • O M IN S S O H O ,  N. C, 
Plant" NASHVILLE - MT. f  IE A S ANT, T IN N . . CH ICAO O  HBIOHTS, lit. • VICTO», TLA.
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Storage tank, 10 ft .  by 40 f t .  - - 23,500 gallons capacity

STEEL 
STORAGE

A l l - w e l d e d

B irtan ks  are 100& welded, r ig id ly  tested. 

T h e ir  sim ple, stu rdy  con struction  m akes 

fo r lo n g  life and trouble-free service. Q u o 

ta t io n s  c h e e rfu lly  fu rn ish e d  o n  request.

BIRMINGHAM TANK COMPANY
Division of

T H E  I N G A L L S  I R O N  W O R K S  C O M P A N Y
BIRMINGHAM, ALABAMA

PITTSBURGH • N E W  Y O R K  • N E W  O R LEA N S

cago, and Thomas J. Desmond, Milwaukee, 
sales representatives for Grasselli acids, 
chemicals, insecticides, and agricultural 
products. T he following personnel changes 
have been made in the ammonia depart
ment: Dr. H. R. D ittm ar is now assistant 
director of sales; Dr. W . W . Beck is man
ager of technical service; and J. H . Daught- 
ridge was moved to sales manager, nitrogen 
products.

Niagara Filter Corp., Buffalo, N . Y., has
placed Raymond J. Solomon on its sales 
engineering staff. He will operate in the 
Chicago, Illinois, Wisconsin, eastern Iowa 
and western Indiana territory. Mr. Solo
mon is a registered professional engineer 
in Illinois.

Koppers Co., Pittsburgh, has appointed 
S. S. Bruce to the new post of executive 
sales representative in W ashington, D . C.

Hagan Corp., Pittsburgh, has named 
George H . Larkin to succeed L. I. Snod
grass as manager of the Cincinnati ofEce.

Hall Laboratories, Pittsburgh, has moved 
Murray C. Scott to the W est Virginia 
office at H untington to assist J. T . W aldron 
in that territory.

Eureka Laboratories, Inc., Dallas, Tex., 
has been formed to manufacture dyes. 
Offices and laboratories are located a t 4615 
Marcus St

Greene, Tweed & Co., New York, have 
vacated their New York works and in
corporated all their facilities into their 
N orth W ales, Pa., plant.

Dexter Corp., Detroit, has appointed W . E. 
Gilbert to the sales department as manager 
of the processing equipm ent division.

Kennametal, Inc., Latrobe, Pa., has added 
four application engineers to its staff. These 
men are Delmar E. Baker, operating out 
of Kennametal’s Midwestern district head
quarters office, Chicago; W illiam L. Cham 
bers and Richard H . Oberholtzer, located 
at the central district headquarters office, 
Detroit; and Leo J. Perrette in the Cincin- 
nati-Indianapolis area.

Lebanon Steel Foundry, Lebanon, Pa., has 
opened a new sales engineering office in 
Atlanta, Ga. John H. Boyd is in charge 
at the new location.

Timken Roller Bearing Co., Canton, Ohio, 
has transferred Elmer Anderson to the 
Canton office as assistant service manager.
H. B. Lillev has been made district man
ager of the steel and tube division with 
headquarters in Houston.

Allis-Clialmers, Milwaukee, has promoted 
Charles F. Codrington to sales manager of 
the blower and compressor department. 
Albert R. Knauss has been named manager 
of the Memphis office.

Marsman Co. of California, San Francisco, 
announces that Ralph L. Stephenson is 
now head of the firm’s chemical depart
ment in charge of buying heavy chemicals, 
pharmaceuticals and cosmetics for the

238 DECEMBER 1946 • CHEMICAL ENGINEERING



From Coast to Coast* 

Extensive Stocks of

B & A  R e a g e n t s  

a n d  C .  P .  A c i d s

at your c o mma n d

To provide direct, personalized service 

for laboratory  chemical users every

where, the Baker & Adamson Division 

of General Chemical Company has its 

own chain of regional warehouses from 

coast to coast. Each is a strategic supply 

center carrying extensive stocks of B&A 

Reagents, C. P. acids, and other purity 

products for prompt delivery.

One of these B&A reg iona l w are

houses serves your territory. By taking 

full advantage of its facilities, you can 

make it the auxiliary stockroom “ right

next door to your laboratory” and elim

inate your stock control problem.

Here’s how . . .  advise your B&A Tech

nical Serviceman as to your specific, 

month-to-month reagent requirements. 

This way, he can plan with you in build

ing these local B&A stocks to furnish 

your needs swiftly, surely, whenever 

you call.

"You can open the door to your B&A 

stockroom righ t now by phoning or 

w riting  the n earest B&A Sales and 

Technical Service Office listed below.

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 i v i s i o n
---------------------------40 R E C T O R  S TR E E T ,  N E W  Y O R K  6. N. Y. - -----------—  —  —

Sates anJ Technical Service Offices. Albany* • Atlanta • Baltimore •  Birmingham* • Boston • Bridgeport*
Buffalo* • Charlotte* • Chicago* • Cleveland* • Denver • Detroit* • Houston • Kansas City
Los Angeles* • Minneapolis • New York* • Philadelphia* • Pittsburgh* • Providence • St. Louis*

San Francisco* •  Seattle • Wenatchee (Wash.) • Yakima (Wash.)
In Wisconsin • General Chemical Wisconsin Corporation, Milwaukee. Wis.

In  C anada: T he N ichols Chem ical Company, Limited • M ontreal* • T oron to*  • Vancouver* 

S E T T I N G  T H E  P A C E  I N  C H E M I C A t  P U R I T Y  S I N C E  1 8 8 2

* Complete stocks carried here,
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The free 200-page book of 
B&A products is an excellent 
guide to the range of high- 
purity  chem icals available 
from your regional B&A ware
house. It contains pertinent 
data on 1,000 products. If you 
have not yet received a copy, 
request one today on business 
letterhead.



Marsman affiliated companies in the Philip
pines as well as for general export to the 
Orient, South America, South Africa, and 
Europe. A. F. Burke has been selected 
to represent Marsman Trading Corp. and 
Insular Drug Co., the firm’s wholesale 
drug subsidiary, in Manila.

Johns-Manville Corp., New York, has 
added Fred D. Richards to its staff as 
an engineering trainee. On completion 
of his training, he will serve as a sales engi
neer in the Celite Products division.

U nited States Rubber Co., New York, has 
placed Dr. Travis W . Brasfield in charge 
of sales of agricultural chemicals. Dr. Bras- 
ficld will follow development work at 
the company’s laboratories in Bethany and 
Naugatuck, Conn.

John Powell & Co., Inc., New York, has 
raised David G. Iloyer to the position of 
vice president of the John Powell Export 
Corp.

N . I. Malmstrom & Co., New York, an
nounces that Steven T . Goode, who joined 
its sales staff in 1945 after three years 
sendee with the Army Air Force, has teen  
made general manager of the Chicago 
branch office.

Hall Laboratories, Pittsburgh, lias trans
ferred J. Mylan Harvey to its Cleveland 
field sendee staff.

Blackmer Pump Co., Grand Rapids, Mich., 
appointed Arthur E. Jacobs vice president 

..and salcs..manager. •

Givaudan-Dclawanna, Inc., New York, has 
elected Ernest R. Durrcr to the posts of 
executive vice president and member ol 
the board of directors. Ralph M . Steven
son, sales manager and D r. Max Luthy, 
plant manager were added to the board in 
a recent election.

Link-Belt Co., Chicago, has elected George 
E. Torrence, executive vice president since 
July 1946, to the post of president. He 
succeeds William C. Carter.

Eastern. Engineering Co., New Haven, 
Conn., has been consolidated with Auto
matic Signal Corp., East Norwalk, Conn. 
T he new corporation is Eastern Industries 
Inc.

Selectronic Dispersions, Inc., Montclair, 
N . J., has announced that W illiam C. 
Appleton has accepted the office of presi
dent and director. Raymond M . Tierney, 
former president, resigned and was elected 
sccretary-treasurer. He succeeds Reuben 
Kittenplan.

Carrier Corp., Syracuse, New York, has pro
moted O. W . Byum to manager of direct 
sales, John A. Gazelle to manager of dis
tributor-dealer sales and Carl U.. Spriggs 

; to assistant general sales manager.

Monsanto Chemical Co., St. Louis, has 
reorganized the New England sales terri
tory with J. Douglass Kirk handling thermo
setting materials and W inston Richter han
dling thermoplastic materials in northern

Typical industries in which Transite Industrial Vent Pipe is used
A irc ra ft D a iry G a s P a in t S h ipbu ild ing

A utom obile Drug G la ss P etro leu m S h o e

B ak ing E le ctrica l L a b o ra to ry P o tash Sm elting

B leach in g E x p lo s iv e L a u n d ry Pulp & P a p e r S o ap
B o ile r  W o rk s Farm  M ach in e ry  L e a th e r Q u a rry in g So ft D rink

B rew in g Food M atch R a ilro a d S u g a r R efin ing
C an n ing Fo un d ry M e at P ack in g  R a yo n T e x tile
C eram ic Fu rn ace M eta l R e fr ig e ra tio n Tool
C hem ical Fu rn itu re M ining R u bb er W a te r  & S e w a g e

uct that 
Fights Corrosion!

M ANY USERS of ducts, vents and stacks have found, in Johns- 
M anville Transite Industrial Vent Pipe, a practical answer 

to the problem  o f corrosion.
Strong and durable, this asbestos-cem ent pi]Ae successfully re

sists many o f the corrosive fumes, vapors, dusts and gases en
countered in industrial operations.

Transite Industrial Vent Pipe is also immune to rust, as w ell 
as highly weather-resistant. It needs no painting, whether used 
indoors or out. It is easily installed, light in  w eight, and com es in 
a range o f sizes up to 36" in diameter. A full line of Transite fit
tings assures corrosion-resistance throughout the system.

Data Sheet D S-336 gives full details and is free on  
request. Address Johns-M anville, 22 East 40th Street,
N ew  Y o rk  16, N . Y.

Johns-Manville
TRANSITE PIPE
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C O M P L E T E  P A C K A G E  U N IT S  can  be  put r igh t  to 

w o rk  in  sm a lle r a reas. A v a ila b le  in se ve ra l sires, 

w ith  cap ac it ie s o f  2 0 0  to 2 2 5 0  c.f.m.

F O R  L A R G E  A R E A S  o r  in sta lla t ion  in  e x ist in g  duct 

systems, the cell-unit type P rec ip ita to r can  be  bu ilt 

up  to p ro v id e  a n y  re q u ire d  capac ity.

F O R  R E C O V E R Y  O F  F L U ID S  a n d  ce rta in  typ e s of 

so lid s, R aytheon  P a c k a g e  T ype  P rec ip ita to rs  can  be  

fu rn ished  w ith re cove ry  cham ber, a n d  re a d ily  

a d a p te d  for use w ith  a n y  type  hood .

P A C K A G E  U N IT  

with hood and  recovery chamber

S xce//etice it/ ß /c c /’/ot/icd
RAYTHEON  

M AN U FACTU R IN G  C O M P A N Y
Industrial Electronics Division 
W a lt h a m  54, M a ssa ch u se tts

Builders of Rayfherm Dielectric Heaters for every 
application «nd other Electronic Products for Industry 

Sales Offices : Atlanta • Boston • Chicago • Cleveland • Louisville • New York
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Before you invest in air cleaning equipm ent, consider 
the extra advantages offered by RAYTHEON.

B uilt in any  capacity from  200 c.f.m. up, RAYTHEON 
P recip itators supp ly  electronically-cleaned air for any 
area regardless of size. T hese  new , high-efficiency units 
rem ove virtually  all airborne dust, smoke, pollens, oil 
m ist, etc. dow n to particles as fine as 1/250,000 of 
an  inch.*

W h erev e r clean air pays d iv idends. . .  as in process
ing chem icals, soaps, pharm aceuticals . . . there’s a 
RAYTHEON Precipitator of the exact size and type to 
fit your needs.

W rite to d a y  for B ulletin  D L -P -503  an d  5 0 5
*A ccording to B ureau  of S tan d a rd s  d isco lo ration  te sts , the  P rec ip ita to r is 
m ore th a n  four tim es a s  efficient as  a n y  m echan ica l filter.



S L - 2  A ll Electric Cutouts for

Series p ^ itjve LOw WATER CONTROL

Designed to control any type of water from spring 
water to brines. Free of moving parts, glands or 
seals under pressure, eliminating greatest draw
backs of usual cutoffs. Large electrode area. Low 
current density insures freedom of spot currents.

Three types of electrode cham
bers and fittings available for 
pressures up to 150 lbs. Adapta
ble to all units for low water cut
off service. Low and line voltage 
types. Double voltage coils, per
mitting 115 or 230 A.C. con
nections.

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 :  P H IL A D E L P H IA  . A T LA N T A  . B O ST O N  . C H IC A G O  
K A N S A S  C ITY  . N E W  Y O R K  . D A L L A S  . D E N V E R  . DETRO IT  . C LE V E L A N D  

H O U ST O N  . S A N  F R A N C IS C O  . SEATTLE . P ITTSBURGH 
12-3 DISTRIBUTORS IN  PRINCIPAL C ITIES

T h e  V ik in g  P u m p  C o m p an y  is  re p re se n te d  b y  a n a tio n -w id e  sa le s  a n d  se rv 
ic e  o rg a n iz a tio n  in  k e y  c ities  from  co ast to c o a s t . . .  from  C a n a d a  to th e  
G u ll. Is  y o u r p u m p in g  in s ta lla tio n  o p e ra tin g  a t h ig h  efficiency? Do you h av e  
a  p u m p  m a in te n a n c e  p ro b lem ?  W rite  o r call th e  V ik ing  re p re se n ta tiv e  n e a r 
e s t  your p la n t for se rv ice .

CHICAGO 6
C. W . Dennis 

M 3 W . W ashington Blvd. 
IPhone State 6819
CLEVELAND 13

J. A. Sinden 
310 .Marshall Bldg. 
Phone Cherry 0687 
INDIANAPOLIS 4 

C. D. Sadler 
2.07 Pennw ay Building 

Phone Lincoln 4788 
KANSAS CITY 6 

F. J. P inney 
601 Pickwick Building 
Phone H arrison 8033

LOS ANGELES 21 
E. E. Burton 

2040 So. S anta Fe Ave. 
Phone Kimball 4470 

MILWAUKEE 3 
C. F. M ullens 

610 W est M ichigan S t  
Phone Daly 0807 
NEW YORK 23 
Herbert Führer 

1841 Broadway at 60th SL 
Phone Circle 7-3324 

BALTIMORE 1 
W allace S tebbins Co. 

Charles & Lombard Sts.

Co.

Co.

CHARLOTTE, N. C.
Southern Pum p & Tank Co. 

1730 No. Tryon S t  
DENVER 

Eaton Metal Prods. Co. 
4800 York Street 

also A lbuquerque. Pueblo. 
Billings and  Om aha 

DENVER 
Hendrie-Bolthofi Co. 

1635 17th Street
DETROIT 26

Kerr M achinery Co.
Kerr Building 

EVANSVILLE, IND. 
Shrouse M achinery Co.
. 222 Court Bldg.

HOUSTON 1 
Southern Eng. & Pum p Co. 

900 SL Charles SL 
also Dallas, S an  Antonio 

and Kilgore 
LOUISVILLE 2 

. Neill LaVielle Supply Co. 
505 W. Main Street 

MEMPHIS 2 
J. E. Dilworth Co.

347 South Front SL

MINNEAPOLIS 14
Leon C. Gadbois 

2524 University Ave, S. E.
NEW ORLEANS 12 

M enge Pum p & Mach. Co. 
833 Howard Ave. 

PHILADELPHIA 30 
W alter H. E agan Co. 

2336-38 Fairm ount Ave.
PITTSBURGH 22 

Power Equipm ent Co. 
O liver Building 

RICHMOND 
O'Neill Pum p & Engrg. Co. 

601 E. Franklin SL 
RICHMOND 

Richmond Engrg. Co. 
7th and  Hospital Sts. 
SAN TRANCISCO 19 
DeLaval Pacific C a  

61 Beale SL 
also Seattle and  Portland 

ST. LOUIS 1 
Lane M achinery Co. 

7th and  M arket Streets 
TULSA 8 

W arner Lewis Co.
817 North Lewis Place

New England. In southern New England 
W . H . Face handles thermoplastic mate
rials while T . J. M artin has been assigned 
to thermosetting materials. E. L. Hobson 
has been appointed assistant branch man
ager of the New York office.

Hercules l ’owder Co., W ilmington, has 
promoted Henry A. Thouron to assistant 
to the director of sales of the synthetic 
department.

Abbott Laboratories, N orth Chicago, has 
created four new sales divisions. George 
Epstein, Sr., will manage the new central 
sales division from Chicago. 11. S. W ilkin
son, with headquarters in Cincinnati, is 
manager of the new east-central division. 
T . E. Braden will manage the west-central 
sales division with offices in Kansas City, 
Mo. C. B. B. Dyar is manager of the 
southwestern sales division with head
quarters in Atlanta.

Sherwin-Williams Co., New York, has 
named G. Gilbert Thorne general sales 
manager of special products sales. He will 
direct the sale of special non-paint products.

E. I. du Pont dc Nemours &  Co., W il
mington, has placed A. B. Owens in charge 
of the new organic chemical sales office in 
Atlanta, Ga. He will handle southern ac
counts in Georgia and west to Arizona.

Farrel-Birmingliam Co., Inc., Ansonia, 
Conn., has reopened its branch office at 
12U South La Salle St., Chicago.

Catalytic Construction Co., Philadelphia, 
has consolidated its executive and engineer
ing headquarters at 1600 W alnut St.

Commercial Solvents Corp., New York, 
has appointed Daniel B. Curll, Jr., to the 
new post of sales manager of the Dixie 
Chemicals division. T he new division will 
handle all chemicals produced at the 
Stcrlington, La., plant.

Vesicol Corp., Chicago, has elected F. P. 
Schneider to the positions of president and 
general manager.

Dings Magnetic Separator Co., Milwaukee, 
has moved into its new plant in that city. 
This centralizes all the manufacturing 
activities, formerly carried on in two other 
plants.

National Lead Co., New York, has elected 
J. A. M artino to the post of executive vice 
president and has made C. F. Garesche a 
vice president. Both men are directors and 
members of the executive committee.

International Minerals &  Chemical Corp., 
Amino Products division, Chicago, has 
named two new sales representatives. They 
are T . Archer Kennedy, Jr., and Albert K. 
Leong.

Babcock & W ilcox Tube Co., New York, 
has made Harold P. Curtis Pacific Coast 
manager. His headquarters are in the 
Banks-Huntly Bldg., 634 S. Spring St., Los 
Angeles.

Heyden Chemical Corp., New York, has 
appointed Simon Askin to the position of 
director of purchases.

DECEMBER 1946 • CHEMICAL ENGINEERING



BETTER FILE UNDER "UNIT PROCESSES/' TOO

Ion exchange, the principle of Permutit’s Demineraliz- 
ing Process, is fast becoming a new "unit process” for 
chemical industry. Scores of practical uses for ion ex
change principles outside the field of water treatment 
have been developed during the last ten years and many 
more are being discovered every week.

In Permutit’s files are laboratory reports of the success
ful application of ion exchange in the removal of harm
ful ions from foodstuffs . . .  in the manufacture of vita
min extracts . . .  sugar syrups . .  . alkaloid recovery . . .  
even in a reduction of the calcium content of milk.

If you have always considered ion exchange only in 
terms of water treatment, it’s time to revise your think
ing. You will find Permutit’s booklet, "Ion Exchangers 
for Industrial Processes,” both illuminating and help
ful. Product of more than 30 years’ experience, it may 
suggest ways in which you can use this new "unit proc
ess. W rite for free copy to The Pe?mutit Company, 
Dept. CM 12, 330 W . 42nd Street,**New York 18, 
N . Y., or Permutit Co. of Canada, Ltd., Montreal.

♦Trademark Reg. U .S. Pal. Off,

P E R M U T I T
*e»/.
« • r
O-J



MEETS Ifom  OPERATING CONDITIONS
No. 5423

This flexible "genera l-u se " Taber 

Centrifugal Pump serves especially 

well In the p rocess ing  Industry. 

The pum p is e a s ily  a d a p te d  to 

m any jobs because several impell

ers a re  a v a ila b le  fo r the sam e 

size casing or several size casings 

for the same yoke.

d iam eter, d eep e r stuffing box, 

con se rva tive  ra t in g ...a n d  fin a l 

testing to meet you r op e ra tin g  

conditions...w ill keep you sold on 

this T abe r "g e n e ra l-u se "  Pump', 

★ *  *

P L E A S E  W R I T E ,  O N  Y O U R  

L E T T E R H E A D ,  F O R  H E L P F U L  T A B E R

Oversize ball bearings, extra shaft BU LLET IN  CL-339

TABER PUMP CO., 294 Elm St., Buffalo 3, N.Y.r

For better plastics 
application in 
product design

Use 

this valuable 

handy 

manual

H e re  is a  new 
book d e sc rib in g  
th e  use o f d iffe r
e n t ty p e  p la s tic s  
in p ro d u c t design .
It su p p lie s  fo r
ciuick re fe ren ce , 
c o m p r e h e n s i v e  
d a ta ,  c h a r ts  and  
ta b le s  on p la s tic  
m a t e r i a l s  an d  
s y n th e t ic  ru b b ers , 
an d  g ives th e
p ro p e rtie s  o f each.
T he  book il lu s tra te s  d esig n  d e ta ils  a n d  fe a tu re s  
w h ich  w ill h e lp  you. d e te rm in e  th e  p ro p e r
m e th o d s  o f p ro ce ss in g  p la s t ic s  fo r  y o u r p a r 
t ic u la r  p ro d u c ts .

CONVENTION PAPER ABSTRACTS

C O N T E N T S
Synthetic Rubber Prospects.................244
Eye Protection Program..........................246
Foundry Core Baking...............................248
Equipm ent Inspection.............................. 248
Atomic Safety ....................................... 250
Silver Alloy Brazing .............................. 252
Reducing Eye Injuries..........................252
Benefits of Nuclear Energy................... 254
Dielectric Plastic Heating ..................... 256
Safety in Fire C ontro l.............................. 258
Desiccation of Plasma.............................. 25.8
T he W agner A c t ..................................... 260
Resin Acids in Gum Olcoresin............ 260
Magnesium Applications Needed . . . .  262
Military Filters for In d u s try ................. 262
Mechanical Rectifier ...............................264
W ho Owns Patents?.............................. 266
Polymer Blends Give High V I ............ 266

PRO SPECTS FO R  T H E  SYNTHETIC 
RU B B ER  INDUSTRY

I t  i s  perfectly logical that business peo
ple should endorse and prefer private in
itiative and free enterprise. It is not always 
sensible, however, to pit private initiative 
against international government monopoly

without being certain that conditions offer 
at least an even chance of success.

On Jan. 1, 1947 the British are declar
ing a free rubber market in the East. Two 
courses are open to this country. One is to 
continue government purchase of rubber 
on the eastern market. The other is to 
turn rubber purchasing back to private 
industry'.

If we look at the estimated rubber con
sumption for next year, we see that the 
total demand is for 980,000 tons of which
570,000 tons is estimated for crude rub
ber. This latter figure is based on world 
deliveries of between 900,000 and 1,000,- 
000 tons of crude rubber next year, of 
which we arc expected to get a maximum 
of 720,000 tons. It is further expected 
that 150,000 tons of this may be placed in 
the national military stockpile.

Thus, it is evident that with our rubber 
demand about equal to the total world 
production of natural rubber, our natural 
rubber consumption can only be about 60 
to 70 percent of our total. W ith  an un
deniable prejudice in the public mind in 
favor of natural rubber products, there is 
certain to be a scramble for natural rubber 
in a free market with an inadequate sup
ply. Many manufacturers will foolishly and 
shortsightedly strive to obtain sufficient 
crude rubber so they can advertise the 
superiority of their products made 100 per
cent from natural rubber. Such compe
tition will create an intolerable condition 
in the industry and will promote bidding

Ju st published

PLASTICS 
HANDBOOK 
for PRODUCT 

ENGINEERS
Compiled and edited by John Sosso, Formerly 

Managing Editor, PRO DUCT  EN G IN EE R IN G

465 pages, 6 x 9 ,  149 Illustrations, S6.00
Tills handbook brings together p rac tic a l an d  fundam enta l 
d a ta  on  p las ties  a n d  sy n th e tic  ru b b er fo r designers and 
engineers who w an t com plete fa c ts  on th e  •su itab ility  of- 
these m ate ria ls  in  new product designs. T h e  book con
ta in s  specific in fo rm ation  on a ll types or p las tics  and  
properties of each : how to  select the  r ig h t type for a 
given a p p lica tio n ; processing, m ach in ing , an d  finishing 
p las tic  p a rts ;  design d e ta ils  such  as  to lerances, th read s , 
fas ten in g ; etc. V aluab le  in fo rm ation  is  given on common 
fau lts , causes, an d  rem edies in  m olded p las tic  p arts . 
S yn the tic  rubbers a re  also covered, from  both the  chem ical 
an d  engineering  stan d p o in ts .

G/ves you the Iatest data on these 
Important factors In design—

C osts A g in g  and W eathering
Shock resistance Design Details
Elastjcity Tolerance
Plasticity Thickness

H ardness Threading
Ream ing Evaluating strength
T app ing  Punching

Lathe O peration s Em bossing
and many others

See^itJO JDays FREE «Mail Coupon
I M cG raw -H ill B ook  Co.,
I 330 W . 42nd S tre e t, N ew  Y ork  18, N . Y. I
I Send m e Sasso— P L A S T IC S  HA ND BO OK fo r |
• PK ODU CT E N G IN E E R S  for 10 days ' exam ination  I 
I on approval. In  10 days I w ill send  ?6.00 p lu s  I 
I few cen ts postage o r re tu rn  book postpaid . (W e I 
j pay postage on orders accom panied by rem ittan ce .) j

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

|  A ddress.....................  .

• City an d  S t a t e .........................................................................

! Position  .................................................................  ‘

• Com pany .............    CE-12-46 ^
J Fo r C anadian  price write E m bassy  Book Co.,

12 R ichm ond  St. E., Toronto I
i   ----------------------------- 1
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WE KNOW THE

A  G u lf  C o a s t

T h e  G u l f  Coast, from the toe of Texas to the 

F lo r ida  Keys, is one of the w o r ld ’s greatest 

treasurehous.es.

Vast  resources in oil, gas, su lphur  and other  

minerals have made this region the capital  of 

the petroleum, chemical and petro-chemicul  

industries.

Brown & Root,  Inc., have r ich and varied 

opera t ing experience in every state on the Gulf  

Coast.

W e  know, th rough  m any  jobs over many 

years, the r ight  answers in p lan t  location, design, 

engineering,  fabricat ion and erection of process 

plants for  the petroleum, chemical  and pe t ro 

chemical  industries.

Brown & Root, Inc., “can do” guarantees your  

success in locating on the G u lf  Coast.

BROWN & ROOT, INC.

All
Or Any Step 

In Design, 
Engineering, 
Fabrication 

Or Erection 

of
Process Plants 

for the 

Oil, Gas 

and Chemical 
Industries

★

PO Box 2634 

Houston 1, 

Texas

CHEMICAL ENGINEERING • DECEMBER 1946 • 24  S



for the dwindling rubber supply, while the 
price skyrockets. Every cent per pound 
increase in rubber average will cost the 
American public $22,400,000 annually. 
Thus, while the shortage exists, the British 
and D utch will reap the benefit and when 
the crude rubber surplus arrives they will 
be in a strong position to attack the weak
ened synthetic industry, which will have 
been discredited in the public mind by 
further controversial advertising.

The rubber industry in this country is 
certainly not asking for prolonged regu
lation, bu t common sense dictates that 
two things be done by the government, 
(1) continue government purchase of 
natural rubber while the shortage con
tinues and (2) set up a plan to assure the 
use of a minimum amount of synthetic—  
preferably in the transitional period by 
product specification.

Prom pt action by Congress on an in
tegrated rubber program is essential, both 
for our future security and for the eco
nomic protection of the American people. 
Lacking such action, the synthetic indus
try is destined for very troublous times.

Viewed from the standpoint of our 
organic chemical industry, synthetic rub
ber is a respectable item. At an annual 
rate of 750,000 tons it represents a dollar 
volume of $300,000,000. Even a mini
mum production of 200,000 tons would 
have a value of $80,000,000. These are 
tonnages and dollar values which the or
ganic chemical industry does not ordinarily 
treat lightly.

W e are now at the crossroads in the 
rubber program. W e can, by a little timely 
effort, consolidate our wartime gains and 
gain for this country security against future 
war-shortages and against foreign eco
nomic invasion. A few months of apathy 
and delay may mean that we have sacrificed 
nearly all of our present advantages.

R . P . D Insm ore, T h e  G oodyear T ire  & 
R u b b e r  Co., b e fo re  th e  C h a rle s to n  Section, 
A m erican  I n s t i tu te  of C hem ical E n g in e e rs , 
C h a rle s to n , W . V a., N ov. 21, 1946.

EYE PR O T E C T IO N  PROGRAM

E v e  injuries were, and are still, very com
mon in industry, and one of the first efforts 
of the safety engineer was their preven
tion. To eliminate eye injuries at our plant 
we have from the first planned our safety 
program around the foreman. The work
man’s attitude toward safety depends abso
lutely on the attitude of the foreman.

Eye protection at our plant has been de
veloped to take care of three general classes 
of exposure: to  protect from flying objects, 
to  protect from injurious chemical and 
metal fumes, gases, dusts and liquids, and 
to protect from injurious light and heat 
rays. In some operations we provide ex
haust systems, glass shields or screens, 
while in other instances we have elimi
nated operations that originally required 
the wearing of goggles.

Success of an eye protection program de
pends on the cooperation of management, 
foremen, employees and the safety depart
ment. Management at our plant is ready 
at all times to  buy the best equipment, 
make expenditures to reduce hazards, and 
encourage training of employees. Plant 
foremen are expected to plan their work to 
include safety to eyes. Foremen are ex-

METAL BARRELS A N D  D R U M S

NILES STEEL PRODUCTS D IV IS IO N  
REPUBLIC STEEL CO RPO RAT IO N  

N ILES, O H IO

D o n ’t ta k e  ch an ces w ith  product contam ination. Use 
barrels and drum s of E nduro—the lustrous m etal th a t is 
in ert to  m ost chemical and food products—that is sanitary 
and  easy to  clean—that is resistant to  corrosion—that is 

tough and stro n g —th a t is eco
nomical to  use because it  lasts 
so long.

The R epublic S T E V E N S  Line 
offers a type and  size fo r every 
chemical and food p lan t need. 
W rite  us fo r literature.

*  *  *
The solid head drum at the left 
and the patented Ringlox drum 
shown above are but two of the 
m any s ty le s  in  th e  com plete  
Republic STEVENS Line.
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American Cyanamid Company
Section N D , Synthetic Organic Chemicals D ept.
30 Rockefeller Plaza, New York 20, N . Y.
Gentlemen: Please send me a copy <;f your new booklet

“Cyanamid's Nitrogen Chemicals Digest”

Name_______________________________________________________________ _

Posit ion___________________________________________________________ _____

Company__________________________________________________________ ___

Address ;_________________

 /

This booklet has been compiled by 
our technical staff to describe in con
densed form a number of many in
teresting Nitrogen Chemicals tha t 
have been advertised during the 
past year. Included, for example, 
w ill be com m ents on th e  phys
ical and chemical properties, the 
reactivity and possible uses of such 
products as:

Acrylonitrile 
Ethylene Cyanohydrin 
Glycolonitrile '
Lactonitrile
Isopropoxypropionitrile
Dicyandiamide
Guanidine Compounds
Phenyl Bi’guanide Hydrochloride
Guanylurea Sulphate
Dithiobiuret

MAIL COUPON FOR YOUR COPY

The booklet contains a composite 
product chart illustrating the rela
tionship of the chemicals now avail
able and many th a t we have to  offer 
in coming months.

Every chemist should have this 
handy reference on hand. Fill in and 
mail the coupon for your copy.



C O N T IN U O U S  pH  
S A M P L IN G  L IN EM IX IN G  C H A M & E R

P R O C E S S  
OR W A S T E

TO
T A N K

pected to follow job instructions to be 
sure safety is being practiced. They must 
check goggles for comfort and cleanliness. 
All employees receive a handbook contain
ing a section on eye protection. The duty 
of the safety department is to help the 
foremen develop a safety program.

K. K . K ltch e l, G en era l T ire  & R u b b e r 
Co., b e fo re  1946 F a ll  S a fe ty  an d  F ire  
C onference, W ash in g to n , D. C., N ov. 14. 
1946.

D IELEC TR IC  BAKING 
O F FOUNDRY CORES

D ie l e c t r ic  b ak ing  of dry-sand fo u n d ry  
cores, using  th e rm o se ttin g  resin  b in d ers , 
p roduces h e a t  by  n ew  p rin c ip le  an d  w ith  a 
h ith e r to  u n k n o w n  u n ifo rm ity  a n d  speed.

Only 30 sec. is required to bake a 1-sq.in. 
cross-section, and only 10 min. is needed 
to bake a large core 10 i in. square and
2-fa in. thick. Dielectrically baked cores 
have good green strength without cerial 
binding, minimum gas production during 
poring, and high surface hardness, tensile 
strength and dimensional stability. H an
dling time is greatly reduced by placing 
cores from the molding machine directly 
onto a conveyor leading into the electrode 
baking tunnel. Guesswork by the oper
ator is eliminated by exact time-tempera- 
ture controls; cores are baked uniformly 
throughout and cannot be burned even 
on repeated baking.

Although installation costs are high, 
savings in time, space, and operational and 
maintenance costs soon make up the dif
ference. Tim e saving occurs in high core 
production rates, in the elimination of 
lengthy cooling off periods, in excellent 
collapsibility and shake-out, and in the 
elimination of blackening and fewer re
jects. The over-all thermal efficiency of a 
dielectric tunnel is about 55 percent, com
pared to approximately 8 percent for a 
core oven. One ton of dry-sand cores can 
be baked at a power cost of bu t $1.25 and 
maintenance costs are extremely low. In 
addition, thermosetting resin binders cure 
so rapidly that there is no smoking or 
gassing and no odors during baking.

Equipm ent consists of an electrode tun
nel and a generator which transforms 220-v. 
electrical power into approximately 6,000 
v. and steps up the frequency from 60 to 
20,000,000 cycles per second. Electrodes 
may be adjusted for different types of cores 
and some molds. Only a few cores of ex
ceptionally large size or irregular shape can
not be processed by this method.

R. W . W eld  b e fo re  T he H ig h  F re q u e n c y  
H e a tin g  G onference, S an  F ra n c isco , 
S ep tem b er 5-6. 194G.

ORGANIZING FOR EQ U IPM EN T 
IN SPECTIO N

T h e s e  observations are based on our ex
perience at the Oak Ridge atomic plant. 
The first issue of organizating for equip
ment inspection is determination of the 
objective to be sought. It is basic that 
equipment failures must be eliminated, 
for if that can be done the double achieve
ment of minimizing production losses and 
injuries can be attained. Corollary to reach
ing these ends is the determination of 
policies regarding inspection, repairs and 
replacements. Companies with good safety 
records are generally found to have sound

/iu fonuzttc pH CONTROL
w ith  C o n s t a n t  M a in  L ine  R a t e  of  Flow

A U T O M A T IC  p H  C O N T R O L  W IT H  C O N ST A N T  MA IN  

f  I  M A IN  l l H C  T L O W  --

I I S  V O L T  »0  C Y C L E  
A C , S O U R C E

p H  C O R R E C T IN G  
C H E M IC A L  

A D D IT IO N  ..

C H E M IC A L  S O L U T IO N  
T A N A

I
A C  PO W ER  

SU P P L Y

I . . / . . .

M ilton Roy Pumps are controlled volume m etering units, designed to meter 
and pum p practically any liquid in  volumes as low as 1 p in t per hour to as 
high as 23 gallons per m inute per pump side and against pressures as high 
as 20,000 lbs. per square inch. Because of the h igh degree of accuracy of 
volumetric measure made possible by the M ilton Roy step valve design, 
these pumps have found many applications as components of automatic 
chemical feed systems.

Autom atic pH  control systems use M ilton Roy controlled volume pumps 
both to measure the quantity of m aterial required to m aintain a desired pH  
value, and to transfer the chemical, injecting against pressure where desired.

O n these systems, the pH  meter and controller may function to either 
change m otor speed, or to automatically change the length of the stroke of 
the pump. Control of stroke length is norm ally 
preferred for this type of system. Proper design 
of such a system is essential. M ilton Roy chemi
cal engineers are fully qualified to assist and 
recommend designs for such installations and to 
furnish the complete pH  control system includ
ing pH  meter, controller, and controlled volume 
pump.

For further inform ation . . .  on automatic pH  
control w ith varying main line rate of flow . . . 
on automatic proportioning and ratio control 
systems . . . and on pumps and other equipm ent 
for o ther automatic chemical feed systems ask 
for new Bulletin 468, also Technical Paper N o.
54 "A n A pplication of Electronics in Automatic 
Chemical Feed Systems.”

CONTROL
P A N EL

C H E M IC A L  T EE D  PU M P

m i L T O n i ^ o y  C O M Y
1 3 2 2 E. M E R M A I D  AV E. ,  C H E S T N U T  H I L L ,  P H I L A .  18 ,  PA.
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S i n g l e  e f f e c t  

" K a r b a t e "  t u b e  

e v a p o r a t o r  w i t h  

a d j u s t a b l e  l e v e l  

c o n t r o l .

V i e w  o f  a  g r o u p  

o f  l a r g e  “ K a r 

b a t e "  t u b e  e v a p 

o r a t o r s .

H e a t i n g  b u n d l e  

f o r  o n e  o f  t h e s e  

e v a p o r a t o r s .

_ ^  

F o r  c o n c e n t r a t io n  of a c id s  a n d  o t h e r  h ig h ly
co rro s iv e  f lu id s , S T R U T H E R S  W E L L S h a s  c o n 
s t r u c te d  a  la rg e  n u m b e r  of e v a p o ra to r s .  M a te r ia ls  
o f c o n s t r u c t io n  in c lu d e  “ K a r b a t e ,"  M a n s ! ,  t n -  
c o n e l, H a s te llo y  a n d  th e  s t a in le s s  a llo y s ;  a lso  
r u b b e r  a n d  lea d  l in e d  p a r te .

F o r  m a n y  a c id  se rv ice s , e v a p o ra to r s  c o n s t r u c t e d  
w ith  “ K a r b a t e "  h e a t in g  b u n d le s ,  a n d  w i th  v a p o r  
a n d  l ig u o r  l in e s  a n d  s e p a ra to r s  o f le a d  l in e d  o r  
r u b b e r  co v ered  s te e l  Have p ro v e n  h ig h ly  s u c c e s s 
fu l. E v a p o ra to rs  o f t h i s  c o n s t r u c t io n  h a v e  b e e n  
in  se rv ice  fo r  a  n u m b e r  o f y e a rs ,  a n d  h a v e  g iv e n  
p e r fe c t  se rv ic e , w i th  n o  c o r ro s io n  o r  m e c h a n ic a l  
d if f ic u l t ie s ,  ■ 1 ■

B u l le t in s  d e s c r ip t iv e  of t h is  e q u ip m e n t  a re  
av a ila b le  o n  r e q u e s t .

nmsm

w o rk  w ith  y o u  a r ty  tim e*  a n y w h e re ,  
w h e n  y o u  h a v e  a  d i f f ic u l t  p ro c e s s in g

# P E M N 5 Y L Y A M Î
f ' : a n d  u n e x c e lle d  f a b r ic a t in g  fi

H I  . m  ’X I | |  * jR EN , P A . ,  A N D  T 1T U SV ILL
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PATENTED 
NUT

Patented  m alleable 

iron nut has several 

functions. P rov ides 

accurate  m eans of 

ad justing  b earin gs; fo rm s one passage  

o f labyrin th  g rease  seal; spaces and  p ro 

tects inner g rea se  seals. Socke t recess 

in nut fits ove r sup p o rtin g  bracket to  tie 

brackets to ge th e r and  at the sam e tim e 

allows rolls to  be easily  rem oved.

RUGGED 
STRENGTH

H e a v y  r ib b ed  certified  

m alleab le  b rackets to  a b 

sorb  shock are jig-w elded  

to heavy an g le  base. Socke t 

recess in patented  nut ties rolls to bracket, 

g ive s the p ractica l equ iva lent to  one- 

p iece construction  throughout.

T h r o u g h o u t  its life, the M anhattan 
Project, lias had about seven accidents for 
every million man-hours worked or about 
half the national average of industrial acci
dents during the war years.

The frequency rate of seven accidents 
per million man-hours worked covers the 
period from the formation of the M anhat
tan Engineer District in the fall of 1942 
to June 30 of this year. W e have shown a 
continuous reduction in accidents, from 
almost nine per million man-hours in 1943 
to about six in 1945. W e are still improv
ing. The rate for the first six months of 
1946 is less than four accidents per mil
lion man-hours.

This safety record proves that our very 
large plants for the production of fission
able materials can be and have been oper
ated safely. T he question In the minds of 
the American and all other peace loving 
people of the world is how can we safely 
make use of the great though undefined 
potential in this new field of man’s activity. 
Perhaps the answer depends upon whether 
the nations of the world work as hard at 
preventing the misuse of atomic energy as 
we did in preventing accidents in building 
and operating atomic energy plants. They 
should be willing to work much harder, for 
the rewards are so much greater.

There is no more im portant question 
facing the American people and the peo-

EASE OF LUBRICATION
Extended g rea se  p ipe  from  center roll is standard  

construction. This perm its g re a s in g  o f all rolls 

from  ou tside  fo r safety. A ll g rease  p ipes m ay be 

extended to  one side  fo r convenience. A lem ite  

button  head  fitt ings are standard .

INDUSTRIAL DIVISION

CONTINENTAL GIN COMPANY
_  B I R M I N G H A M ,  A L A B A M A
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policies on preventive maintenance, inspec
tion and employee training.

Primary responsibility must rest with 
the operators of plant facilities. They must 
know the equipment, the details of opera- 
tion, the results of inspections and tests 
and must follow a standard operating pro
cedure based on the facts of plant design, 
specifications of materials, mechanical 
limitations of equipment and the physical 
conditions of operation.

I t is highly important that full records 
be kept. Complete records will show 
when, where and why changes or repairs 
were made on equipment and what con
ditions were encountered. Such informa
tion is essential in order that statistical 
analyses may be made of the data and 
perm it the forecasting of difficulties that 
are likely to arise in the future.

Inspection must be comprehensive rather 
than limited to facilities in operation. A 
sound inspection policy should begin with 
examination of the proposed design or 
redesign of equipment, inspections in the 
manufacturer’s shops and in equipment 
warehouses, checking details of construc
tion, alterations or repair, and be followed 
through even to the inspection of con
taminated salvage. T he importance of in
spection is such that the inspection agency 
in a plant should be close to the plant 
administrative level where interplant policy 
is made.

At present, the cost of the inspection 
program at Oak Ridge is 0.7 percent of 
the plant payroll. A good inspection pro
gram need not run much over 1.0 percent 
of the payroll.

A rth u r  P . D un lap , C a rb id e  & C arbon  
C hem ica ls Corp., b e fo re  1946 F a ll  S a fe ty  
a n d  F ire  C onference, W ash in g to n , D. C.. 
N ov. 14, 1946.

ATOMIC ENERGY— A NEW 
SAFETY PROGRAM

Here's why CONTINENTAL IDLERS
are Long-Lasting—trouble-free-economical

POSITIVE
BEARING

PROTECTION
Five pass l a b y r i n t h  

g rea se  seals prevent fo r 

e ign  m atter from  enter

in g  bea r in gs  and  keep g rease  from  be ing  

thrown out. This assures longe r life and 

better perfo rm ance  with less m aintenance 

attention.

Basic  d e s ign  o f  C o n t i

nental Id lers is the in 

verted  "V . 1' S p illa ge  of 

m ateria ls ove r e d g e  of 

belt— even wet sand  and  cem ent— shed 

off like rain on a steep  roof. N o  m ore 

p iling  up  o f sp illed  m ateria ls to  in ter

fere with p ro p e r perfo rm ance  o f the rolls.

No other Idler  
gives you

a ll these fea tures!

INVERTED “V” 
CONSTRUCTION



INDUSTRIAL
PRODUCTS

f o r  M  E T A L  o r  M A S O N  R y

. b e  s u r e  ¡ t é  H Y D * * A l T

FOUNDATIONS can b e  ad eq u ate ly  dam p, 
proofed w ith H ydralt. . .  applied preferably 
in  tw o coats to a total film thickness of 
not leu  than 3 gallons per 100 sq. ft.

Jrio w  many places about your plant require protection 
against moisture, fumes, smoke and weather?

More of them than you expected, aren’t there?
Well, there’s one type of coating  that wilLprotect them 

all. Flintkote HYDRALT. It will pay you to remember 
that nam e. . .  and remember what it means.

Hydralt is Flintkote’s registered designation for asphalt 
in its most modern fo rm . . .  a stable, mineral-colloid 
emulsion.

W hat does this mean to you? Plenty. It means that 
Hydralt will not soften and flow under heat. I t w ill not 
crack, craze or alligator under exposure. These are ac
knowledged advantages for Hydralt over cutback asphalts 
or hot asphalt coatings.

You can apply Hydralt cold, with brush or spray. Or 
even trowel it on. It’s odorless and non-toxic. Easy, eco
nomical to use.

And Hydralt is durable. Extensive tests show that it 
w ill far outlast any other form of bituminous coating 
exposed to weather.

A new folder gives full details about Flintkote’s 
Hydralt Protective Coatings. Mail the coupon today for 
your free copy. 'Rce. u. s. pm. on.

STEEL PROTECTION -E v en  steel that has at- 
ready begun to corrode can be protected 
by cleaning and then coating w ith Hydralt.

STEEL AND CONCRETE need protection  from  
corrosive smoke and fumes. Brush o r spray 
on a  pro tective coating of H ydralt, as in  
this ra ilroad  station  sm oke slot.

T H E  FLIN TK O TE C OM PANY, Industria l Products D ivision  
30 R ockefeller Plaza, N ew  Y ork 20, N . Y.

Please send m e your fo lder on  H ydra lt P ro tective  Coatings.
INSULATION MATERIALS, exposed to  w eather, 
a re  protected by fibrated types of Hydralt 
coatings. N am e.

Address.

P r o d u c t s  f o r  J

THE FLINTKOTE COM PANY INDUSTRIAL PRODUCTS DIVISION

Atlanta - Boston • Chicago Heights • Detroit ■ Houston

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

Los Angeles * New Orleans • Washington * Toronto * Montreal
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N A T IO N A L
PR O DU C TS

SILVER ALLOY BRAZING 
AND SOLDERING

S i l v e r  alloy brazing is a process of join
ing metals with heat, using a filler rod or 
brazing alloy containing silver. The in
troduction of induction heating equipment 
to this process has resulted in greater pro
duction, lower costs and a changed con
ception of joining metals.

Successful use of silver brazing alloys 
requires that clearances between members 
joined be held to within two and three 
thousandths of an inch if maximum 
strength is to be obtained. As the joint is 
widened, the strength decreases. For ex
ample, silver brazing alloys have a tensile 
strength of 45,000 to 60,000 psi.; but 
joints with a clearance of 0.001 to 0.003 in J  
will test over 100,000 psi., arid depending 
on the material joined, will approach a 
maximum of 135,000 psi.

Generally speaking, the lap type of joint 
proves more economical than the bu tt 
mint. It is admitted that b u tt joints can 
be brazed and will yield strong connec
tions, but it must also’ be realized that this 
joint requires the most careful preparation. 
W ith  the lap joint, tolerances can be more 
easily met by the forming and machining 
operations .used in the shop. Use of high 
frequency heating equipment gives several 
advantages.

Although each joint is uniform, the oper
ations are extremely simple, making it pos
sible to use unskilled operators.

Since so little of the silver alloy is needed 
for each joint, the actual cost of a silver 
brazed joint is very low. The cost of run
ning the induction generator is in the 
neighborhood of one-half cent or less per 
piece. In addition, cleaning after brazing, 
speed of operation, reliability, etc., favors 
the use of low-temperaturc silver brazing 
alloys. For large scale production speed 
is a definite advantage.

T he heating of parts is confined pre
cisely to the joint area, thereby cutting 
down on oxidation and annealing!

„ „ Jo lm. B. R oss, H a n d y  & H a rm a n , b e fo re  
T he H ig h  F re q u e n c y  H e a tin g  C onference, 
S an  F ra n c isc o , S ep tem b er o-G, 194G

REDUCING EYE IN JU R IES

A s u b s t a n t ia l  drop in eye injuries at 
Veches Butane Products Co. in 1946 as 
compared to 1945 eye injuries is anticipated 
is the result of an emphasized program 
if eve protection. This program includes 
i continuation of discussion lectures and
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pie of the world today than that of control 
of atomic weapons and other weapons of 
mass destruction. There is no sounder 
plan for this control than the one ad
vanced by the Government of the United 
States and contained in the address with 
which Mr. Baruch opened the sessions of 
the United Nations Commission on Atomic 
Energy. In the words of Mr. Baruch, it was 
advanced as "the basis for beginning our 
discussion.” It is open not only to dis
cussion, bu t also to amendment and modi
fication provided they result in improve
ments in the proposed measures to control 
atomic energy.

u e n . j_,esiie ic. d ro v e s , M a n h a tta n  
P ro je c t, b e fo re  T h e  N a tio n a l S a fe ty  C on
g ress , C hicago, Oct. 9, 194G.

From OPEN H EA RT H -ST A IN LESS-A LLO Y  and CLAD STEELS
*

MADE TO MEET MOST EXACTING CODES AND REQUIREMENTS

Fabricated equ ipm ent o f m ost in trica te  d esign  is p rec is io n  
built, u n d er the w atchful eyes o f  N a tio n a l’s experienced  
eng ineers and  m aster craftsm en— thro u g h  fo rm ing , w eld ing , 
stress re liev ing  and m ach in ing  opera tions, w ith  constan t 
X-ray and m anual in spections. N a tio n a l’s facilities are at 
your service, and ou r eng ineers w ill g ladly 
w o rk  w ith  you in  so lv ing  your difficult fab ri
cating  p rob lem s.

Pressure  Vessels 

Galvanizing Kettles 

Annealing Covers 

Tin Pots

Sa lt Annealing Pots 

W ire Annealing Pots 

Special Plate W ork

Bubble Tower for Synthetic Rubber 
2 4 "  O.D. x 40  0 " ,  Wall—-100«
W orking Pressure. A.P.I.-A.S.M.E.

es • S t re s s  R e lie v in g  • X - r a yA P I-A S M E  C o d e s
Pledged to Quality Since 1895 

W A S H I N G T O N ,  P E N N A .

A N N E A L I N G  B O X  C O M P A N Y

Suction Separator 450* 
W orking Pressure— W  
Shell— A.S.M.E. Code—  
U-68 (Chemical).

Section of P ressure  Vessel 
—  4 8 "  O.D., A .S .M .E . 
Code U-68 (Chemical).



G O O  

S T E A M

The Sarco Inverted Bucket Trap illustrated is such a good steam 

trap, as testified by hundreds of users who employ them through

out their plants.

The advanced design includes straight-through conections for easy 

installation; a strainer built into every trap; stainless steel mechan

ism attached to the trap cover for easy inspection and cleaning.

Standard types, Vi to 2 up to 250 lbs.; forged steel types to 

900 lbs. pressure. Ask for Catalog No. 350.

m

S A V E S
S T E A M

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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No one will quarrel, with that! Plant operators know that air and 

condensation must be removed from steam coils and lines rapidly 

and completely, if the steam is to do its work efficiently.

A  good steam trap will do this, day after day, for years, and with 

a minimum of maintenance or interruption.



FLAT S P R A Y

H O LLO W  CO N E

TANKS AND PRESSURE  V E S S E L S

SPRACO 
NOZZLES

'̂ ■ Ê y Write for  NOZZLE CATALOG to

w S P R A Y  E N G I N E E R I N G  C O .W MOPuOt

¿ |  115 CENTRAL STREET • SOMERVILLE 45, HASS.

visual aids on the prevention of eye in
juries at the semi-monthly craft safety 
meetings, bu t the largest contributing 
factor is considered to be the introduction 
and use of spectacle-type safety glasses.

Signal improvement has been achieved 
in the machine shop department, where 
29 eye accidents were experienced in 1945 
and 7 in the first two months of 1946, 
bu t where as a result of the intensified 
program begun in February of this year 
has occurred only one eye injury since the 
spectacle-type safety glasses were issued. 
The machine shop program included the 
fitting of both inside and outside machin
ists with comfortable spectacle-type glasses 
which could be obtained with prescription- 
ground lenses.

In October, spectacle-type glasses were 
fitted on members of the welding, carpen
ter, insulating, and brick mason depart
ments. If the results are as favorable as 
anticipated, it will be recommended that 
the program be extended to all depart
ments. Under certain conditions complete 
protection is needed, and under such condi
tions full protection-type goggles or hoods 
are required.

E. E . E dm onson , J r . ,  a n d  D. A. P e te rso n , 
N eches B u ta n e  P ro d u c ts  Co., b e fo re  1946 
F a l l  S a fe ty  a n d  F ire  C onference , W a s h 
in g to n , D. C., N ov. 14, 1946.

B EN E FIT S O F NUCLEAR ENERGY 
AND IT S PROD UCTS

P r o d u c t s  of nuclear energy for peace
time purposes have been available since 
late summer. T o stimulate and encourage 
fundamental research in medicine, biology, 
chemistry, physics, and other sciences, the 
M anhattan District at Oak Ridge, de
veloped a program for the production and 
distribution of radioactive isotopes on a 
national scale. T he first eleven months 
following V-J Day were spent in the con
version of the pile to isotope production, 
procuring of personnel, and the setting up 
of an organization for the equitable distri
bution of the isotopes.

Success of this program may be measured 
by the following accomplishments. More 
than 50 radioactive isotopes are being pro
duced by the uranium pile through neutron 
irradiation and fission processes for national 
distribution. Between July 1 and Septem
ber 30 of this year more than 150 appli
cations for isotopes have been received and 
processed. T he vast majority of these 
applications have been approved. Thirty- 
eight or more of the requests have been for 

, C-14. W ith in  the coming year it is antici
pated that the production of C-14 will be 
sufficient to  supply the needs of most re
search workers presenting worth-while prob
lems.

T he radioactive isotope C-14 seems 
likely to become one of the most import
ant that will be utilized as a tool. Carbon is 
the one element which is common to all 
organic compounds. I t seems likely that 
C-14 and H-3 have an obvious destiny in 
the hands of well-trained scientists in help
ing to  reveal many of nature’s secrets.

A great deal of fundamental investigation 
of various groups in the country' has been 
one with radioactive iron to study anemic 
states and the formation of hemaglobin, 
and the body’s reserve of iron. T he body 
needs for potassium and sodium have been

M FC.CQ l
ewnanGa.

E S T A B L I S H E D

I M

W e design, fabricate and erect all 
types of storage tanks for liquids 
and gases; w elded 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.

Estimating figures 
or firm quotations 
supplied without 
obligation. Submit 
specifications, or 
describe your re
quirements in de
tail.
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"Birr in p a t í y o « /? l a s t  n a m e  ? "

Our la s t name is Köppers. M any of 
lilariyou  know  our “ children” by their 

“ first nam es,”  bu t do you know  
th e ir  last name?

T h a t is im portan t to  us, and i t ’s 
im p o rtan t to  you, too.

M any of you vouch for the extra 
service you ge t from  F ast’s Self-align
ing  Couplings or American Ham
mered P iston R ings, or W hite Tar 
insecticides or D-H-S-Bronze . . . 
and don’t know  th a t  the ir last name 
is Koppers. If  you know , you are 
probably  disposed to  pu t more than 
ord inary  tru st in  o ther products made 
by  Koppers.

D id you know  th a t  you can get a
Koppers product for coating m etal 

rfacessurfaces to  prevent corrosion? A 
Koppers m aterial th a t makes roofs
la s t longer? Lumber th a t defies decay 
and termites? And m any other prod-

':ill  iucts made w ith  the same sk ill and 
o rig ina lity  and inventiveness as those?

So . . . look  for th is trade-m ark 
w hich w ill soon be found on all 
Koppers products. Here i t  is.

I t  is the m ark of an organization 
w hich is engaged in  m any phases of 
engineering, construction, chem istry 
and coal carbonization . . .  is in  the 
forefront o f new  synthetic  develop
ments . . .  is an im portan t supplier to  
the pharm aceutical industry  and to  
many o ther industries. For top  value, 
look for th is  m ark. Koppers Com- 

iany, Inc., Koppers B uilding, P itts- 
urgh 19, Pennsylvania.

T H E  I N D U S T R Y  T H A T  S E R V E S  A i t  I N D U S T R Y
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For example , . .
for the chemical industries

As a coal tar distiller, Koppers provides large 
quantities of specialties such as tar acid oils, 
coal tar solvents, naphthalene, tar acids and 
tar bases, as well as industrial pitches, roofing 
and waterproofing pitches, pitch coke, bitumi
nous coatings and creosote.

As a producer of coal tar chemicals, i t  is 
the source of large quantities of benzene, 
toluene, xylene, phenol, the crcsols, the xyle- 
nols, cresylic acids, solvent naphtha, pyridine, 
the picolines, the lutidines, quinoline, iso
quinoline, phthalic anhydride, ammonium thi- 
ocyanate, ammonium sulfate, Flotation Sul
phur*, styrene monomer, divinyl benzene, 
polyethyl benzene, tricthyl benzene, I-vinyl 
cyclohexenc-3, secondary butyl benzene, as 
well as smaller quantities of chemicals like 
alpha and beta methyl naphthalenes, acc- 
naphthene, diphenylcne oxide and fluorcnc.
* Registered Trade-mark

i



In ge n io u s  N e w  

Technical M e th o d s
To Help You 

Simplify Production

studied by the use of radioactive isotopes 
of these elements. Radioactive phosphorus 
is potentially a useful agent for the treat
m ent of polycythemia and the leukcmias. 
Radioactive iodine seems promising in the 
treatm ent of selected cases of hyperthyroid
ism and a certain small percentage of can
cers of the thyroid. T he general public 
must be neither overoptimistic nor pessi
mistic bu t rather it should be hopeful.

W ithou t a doubt many scientists in the 
next few years will strive to find or synthe
size chemicals having a toxicity for certain 
cancer cells and a high predilection of 
absorption by these same cells in contrast 
to the cells of the normal body tissues. 
Should such a compound be discovered the 
next logical step would be to select a radio
active isotope having the proper half-life 
and energy values and synthesize it into the 
compound. By so doing the cancer could 
be attacked both by a chemical toxin and 
an internal radiation limited primarily to 
the site or sites involved by the cancer 
tissue. Such a possibility is not an idle 
dream. Its realization may be delayed, 
however.

A n d rew  H . D ow dy, T h e  U n iv e rs ity  of 
R o c h este r , b e fo re  T h e  A m erican  P u b lic  
H e a lth  A ssocia tion , C leve land , N ov. 13. 
1946.

D IELEC TR IC  HEATING 
FO R  PLASTICS

S in c e  the molding industry generally has 
to ' handle large quantities of individual 
items, it is greatly concerned with the 
speed of operation. This is especially 
critical in molding urea and phenolic 
resins where dielectric heat has tremend
ously increased the output by speed up 
preheating time, press closing time, and 
curing time. T he dielectric field generates 
enough heat w ithin 15 to 60 sec. to raise 
a material to a molding temperature.

Electrically operated hydraulic valves 
with automatic timers have been adopted 
so that, after the operator has placed the 
material in the press and pushed the b u t
ton, all further operation of the press is 
automatic, allowing the operator to get 
ready for another cycle without having to 
watch a clock. M olding capacity of the 
presses has been increased from 75 to 150 
cycles per 8 hr., decreasing the average 
molding time from 6 to 5 min. Presses run 
for days a t a time w ithout a single wasted 
preform or rejected molding.

The dielectric constant of a material 
determines how condenser plates should 
be spaced in order to be tuned to a par
ticular frequency. Dielectric constants for 
plastics range from 2.5 to 15, the most 
commonly used plastics falling into the 
range of from 3 to 6. Power factors, which 
determine how fast the material will heat, 
range from 0.02 for polystyrene to as high 
as 15 for certain types of phenolics. The 
power factor depends to a great extent upon 
the filler material. Both the power factor 
and the dielectric constant change over 
wide limits as the temperature increases. 
Changes of these characteristics during 
heating are the greatest complications of 
load matching.

T he same type of equipm ent is used in 
- preheating of thermoplastics for compres

sion and transfer molding, heating therm o
plastics in injection molding, and heat

Variable  Speed Drive Attachment Offers 

Instant Speed Control for Drill Press W ork!

N o w  you  can adjust drill press speeds 
from high to low —or any intermediate 
speed—as easily as shifting gears in your 
car! T he Era V ariable Speed Drive Attach
ment enables the operator to provide the 
correct speed for large or small drills by 
merely moving a lever. This saving in 
time results in greater w ork volume, better
work, and low er production cost. E ra  V a r ia b le  S p e e d  D r iv e

The Era Attachment fits all popular makes 
of drill presses, and is easily installed 
without the necessity of drilling holes or 
changing present equipment.
To a lso  help save  time on the job, many 

* plant owners make chewing gum avail
able to workers. Chewing gum seems to 
make w ork go easier, time go faster.
W rigley’s Spearmint Gum may be used 
even when both hands are busy, elimi
nating w ork interruptions, and thus p ro
moting greater safety for the operator.

You can get complete information from  
Era Meter Co.

3940 N , Kilpatrick Ave., Chicago 41, 111.
’ A A - 2 0 5
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GRINNELL-SAUNDERS 
DIAPHRAGM VALVES
Screwed or Flanged Patterns

Users of compressed air, gases, viscous or corrosive liquids, 
food  products and  f lu id s  con ta in ing  suspended  so lid s  
- t h i s  is the v a lv e  that m a y  e lim in a te  yo u r troub le s!

★
*

N o packing glands to  demand constant attention. 
N on-rising stem eliminates breakage. Stem is protected 
from  dust, w eather and corrosion.
W ork ing  parts completely isolated from  toe fluid. N o 
sticking, corroding or clogging to  interfere w ith  easy 
operation  and  tigh t closure. N o contam ination from  
valve lubricants.
Compressor and finger p late com bine to  support the dia
phragm  in  a ll positions.
T he large area of contact of the diaphragm  on the seat, 
plus the resilience of the diaphragm , perm its positive 
closure even w hen foreign m atter is trapped.
N o  metal-to-m etal seats to  become damaged, w ire  draw n 
or scored. N o refacing, reseating or g rind ing  is  required. 
Stream lined passage w ithout pockets reduces friction to 
a m inim um  and prevents accum ulation of sludge and 
foreign solids.
T he valve body -  the only metal th a t could contact the 
f lu id -c a n  be completely lined w ith  glass, porcelain, 
lead, rubber or synthetic com pounds (flange type only) 
to su it service requirem ents.

W r i t e  f o r  c a t a l o g  d e s c r ib in g  G r i n 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 e c ia l ty p e s . G r in n e ll  C o m p a n y , In c ., E x e cu 
t iv e  O ffices, P ro v id e n ce  1 , R. I . B ran ch  offices  
in  p r in c ip a l c it ie s .

AVAILABLE IN  SPECIAL TYPES
T he "quick  operating” lever 
design is one of several types.
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sealing of thermoplastics. The only dif
ference is in the electrodes that apply 
power to the material being heated.

C h a r le s  C a lv e r t ,  P r e c is io n  M a n u f a c tu r -  
jng- Co., b e fo re  T h e  H ig h  F r e q u e n c y  H e a t 
in g  C o n fe re n c e , S a n  F r a n c is c o ,  S e p t.  5-6 
1946.

S A F E T Y  I N  F IR E  C O N T R O L

The b e s t  road to safety is prevention of * 
fires. The next best path is prompt and 
well planned control of fires. Plant opera
tors need thorough instruction in fire haz
ards and must be permitted to close down 
operation if it is apparent that the safety 
of workers is threatened by further opera
tion. Operators must know where all shut
down controls for the fuel supply are 
located.

Periodic inspection must be maintained. 
Full files of inspection records are also 
required in order to -be able to carry out 
an intelligent program of preventive main
tenance and period replacement. Proper 
inspection calls for a search for potential 
fire hazards as well as those actually present.

At our plant we hold “problem” fire 
drills which are made as realistic as possible 
by sounding alarms and the use of liquid 
smoke to simulate fires. After a particular 
set of conditions, or the problem, are 
arranged, the drill proceeds and all features 
of the problem are carried out by the 
workers and the actions are noted and 
timed by an observation committee. Sub
sequently, a meeting is held and the re
sults and errors are discussed and sug
gestions made for changes in procedure.

E a r l  E . T a y lo r ,  S o u th e r n  C a l i f o r n ia  G a s  
C o., b e fo re  1946 F a l l  S a f e ty  a n d  F i r e  
C o n fe re n c e , W a s h in g to n ,  D . C., N o v . 14. 
1946.

D E S IC C A T IO N  O F  P L A SM A  
B Y  S U B L IM A T IO N

D e s ic c a t io n  by sublimation is the dry
ing of a frozen material. It is usually ac
complished by the use of a high vacuum 
and is used where ordinary evaporation 
methods would injure the material in the 
course of drying. Evaporation by boiling 
is a much faster method but would injure 
materials such as plasma. The heat would 
denature the proteins and make the final 
product insoluble and, consequently, use
less.

In order to desiccate by sublimation the 
temperature of the material must be below 
its triple point and the vapor pressure must 
be below 4.6 mm. of I-lg. The vapor 
must be continuously removed from the 
system; and, to facilitate removal of vapor, 
non-condensible gases must be removed 
and heat must be supplied to vaporize 
the ice.

General requirements for a commercial 
unit for desiccation from the frozen state 
would be: (1) a method of freezing the 
material before drying; (2) a cabinet or 
system with outlets in which to place the 
bottles containing the frozen material for 
desiccation. The equipment must be 
capable of holding a high vacuum; (3) a 
source of high vacuum, such as a pump 
or steam ejector, to remove the air and 
other non-condensibles from the cabinet; 
(4) a method of removing water vapor 
as it comes off the material being dried. 
This may be accomplished by means of a

Round corner construction 
in Blickman stainless steel 
processing eq u ipm en t 
low ers cleaning  tim e  — 
reduces maintenance costs.

Faster cleaning for your stainless steel vessel means this: 
you reduce maintenance costs and increase the time your 
equipment can be kept in productive operation. Round 
corner construction w ill help you achieve this objective.

Even the best brushes require extra time to clear accumu
lations gathered in a vessel with square corners. When 
gummy substances or materials that harden are used, it may 
be almost impossible to clean them from square corners.

S. Blickman, Inc. has developed the technique of round 
corner construction to a high degree — providing you with 
equipment that w ill clean more quickly — at lower cost.

To get all the advantages of stainless steel equipment, 
consult with us.

S. BLICKMAN, INC. •  6 12  GREGORY AVENUE •  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  request on your letter
head w ill b ring  our 
guide, "W hat to Look 
For When You Specify 
Stainless Steel for Your 
Processing Equipment."
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T H I S  P U M P  H f i ï © H S  © K Ł Y  

B U T  S E E  W H A T  I T  D O E S

O Z S.
•  0  0

If  sm all size, light weight and  low cost are 

im portan t factors in  your pum p applications 

calling for low -capacity, low-pressure 

handling of oils, gasoline, alcohol, and  certain  

m ildly corrosive liquids, investigate M cIn ty re  

Series 1200 Pum ps. Y ou’ll find th a t  th ey  

actually  cost less th a n  larger, heavier pum ps 

m ade to  less-exacting specifications.

M clN T Y R E  P R E C IS IO N

Because M cIn ty re  m achining m ethods are 

capable of m aking surfaces flat to one' light band 

. . . and holding vital dimensions to tolerances 

o f tenths and split tenths, th e  close fit of gears, 

center plates and  sides of M cIn ty re  

Pum ps assures high volum etric efficiency. 

T h a t is the  plus the  M cIn ty re  light-band 

trade-m ark  promises.

Delivers .08 to 1.5 G .P .M . 

. . aga in st 0  to 150 P. S. I. 

. . at 1140 to 3 45 0  R .P .M . 

for 2 00 0  hrs. (continuous duty)

W R IT E  FO R  DATA

W hether you ’re in terested  in  pressure 

lubrication  of high-speed m achinery, fluid 

handling in  a ircraft a t  high altitudes, or o ther 

possible applications, w rite  for inform ation 

abo u t M cIn ty re  Series 1200 Pum ps, today .

The M cIn ty re  C om pany, 600 R iverdale Ave.,

N ew ton 58, M assachusetts . . . 

also makers o f precision spur gears

to your specifications. M-INTYRE CO.

S C A L E :  A C T U A L  S IZ E  

A v a ila b le  w ith  10,000 R.P.M. 1 /20  H.P. M o to r

( rOHME»t V 7CMITH a s s o c i a t e s )
PUMPS AND FLUID MOTORS

T H E  U L T I M A T E  I N  P R E C I S I O N

CHEMICAL ENGINEERING • D EC E M B ER  1946  •



P a r k s -C r a m e r  C o m p a n y
ENGINEERS AND CONTRACTORS 

1104 O ld South Building, Boston, Massachusetts

cold trap between the vacuum pump and 
cabinet or outlet; (5) a method for the 
application of heat, since this is required 
for sublimation. This may be supplied 
either by the atmosphere or by artificial 
means, such as electrically-heatecl trays or 
circulating fluid as a heat exchanger.*

Keeping the system vacuum-tight and 
getting heat into the material in a vacuum 
are two of the most important difficulties 
of operation. Some of the variables that 
have to be controlled are the method of 
freezing, the rate of freezing, the maximum 
amount that can be frozen in a bottle for 
economical drying, the temperature at the 
beginning of a cycle, the top temperature 
that the final material .can stand without 
losing potency, the degree of vacuum of 
the system, the bottle size, the rate of 
heating and the rate of water removal.

J a c k  M u rc h io , C u t t e r  L a b o r a to r ie s ,  b o - 
fo re  th e  C a l i f o r n ia  S e c tio n , A m e r ic a n  
C h e m ic a l S o c ie ty , B e r k e le y ,  C a l if .,  M a y  G, 
1946.

T H E  W A G N E R  A C T

T h e  Wagner Act’s pious proclamation 
of purpose to give “full freedom of associa
tion” has proved in fact to be but an 
empty promise to professional employees. 
The principle of collective bargaining is 
a fundamental right of all employees, pro
fessional and non-professional. But there 
can be no “right” to require any employee 
to belong to any organization as a condition 
governing his employment. Such a con
dition is evil when applied to non-profes
sional labor, and when it is applied to pro
fessional employees, absorbed against their 
wills into bargaining units or trade unions, 
it is no less than vicious.

G a il A. H a th a w a y ,  v ic e - p r e s id e n t ,  b e 
fo re  A m e r ic a n  S o c ie ty  o f  C iv il E n g in e e r s ,  
K a n s a s  C ity , O c t. 14, 1046.

S E V E N  R E S IN  A C ID S  
IN  G U M  O L E O R E S IN

E c o n o m ic a l l y  rosin is one of the 
cheapest organic acids known. Of the 
approximately 1,000,000,000 lb. pro
duced annually, 50 percent is gum rosin 
and the rest wood rosin. Gum rosin is 
produced from gum oleoresin—obtained 
by bleeding pine trees—after the tur
pentine has been removed at elevated tem
peratures.

For many years, rosin has been the raw 
material for an extensive industry both 
here and abroad. However, little has been 
learned about its composition because of 
the great difficulties .encountered in the 
separation and isolation of individual resin 
acids which possess very similar physical 
and chemical properties.

These characteristics are altered mark
edly by acid and heat isomerization and by 
oxidation with atmospheric oxygen. Be
cause of these difficulties, it was decided 
to examine the original or primary resin 
acids as exuded from the tree in the 
oleoresin. With *this knowledge and the 
knoweldge of the changes that take place 
during the subsequent commercial op
erations, the composition of the commer
cial rosins can be deduced.

The total composition of the acid frac
tion of gum oleoresin has not been deter
mined previously because of the lack of a 
workable technique for the separation in

P A R K S - C R A M E R

J a c k e t e d  P i p e s  a n d  F i t t i n g s

co n ve y  v isc o u s  

a n d  so lid  m ate ria ls  
in  a  liq u id  state from  

one po in t to another
Through this double-walled construc
tion of one pipe within another, hot oil, 
steam or hot water m ay be circulated  
in the annular jacket space, and the 
material conveyed in a  liquid state 
without danger of one leaking into the 
other.

These jacketed pipes and fittings 
necessarily have to be heavy, rugged  
and of highest quality. They are made 
carefully and individually of the best 
materials obtainable and are sub
jected to thorough high pressure tests.

Parks-Cramer Jacketed Pipes come in  
sizes 1 V i " ,  2", 3" and 4"—inside 
dimensions. Jacketed fittings in cor
responding sizes include: two and  
three-way Plug Cocks, Tees, 90° and 
45° Elbows, Crosses and Expansion 
Joints, also 2" and 3" Relief V alves.

Modernize your present system for savings and 
improved performance. Write for information 
and literature. Bulletin 245 will be mailed on 
request.
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O R O N I T E  P O L Y B U T E N E S  

A R E  A G A I N  A V A IL A B L E

A gain in am ple supply , O ro n ite  P o lybutenes are offered 
in  seven grades fo r ap p lica tio n  in m any diversified indus
trial and m anufactu ring  fields.

A m ong the many special uses o f  O ro n ite  P o lybutenes 
in  volum e are these: fo r adhesive and  n o n-d ry ing  gasket 
c o m p o u n d s , in su la te d  an d  im p re g n a te d  p a p e r  w ra p 
pings, ru b b er la tex  ex tenders, as a dust tra p p in g  ag en t 
in air filters, in  trea tm en t o f  lea ther, fo r paraffine w ax 
plasticizers, in  the  fab rication  o f  e lectrical devices, and  
for m any o th e r  uses.

O ro n ite  Polybutenes are carefully en g in eered  to  fill 
the  needs o f  u p -to -th e -m in u te  industria l an d  m anufac
tu ring  processes. An inquiry  on your business le tte rh ead  
as to  specific  uses in  y o u r  o w n  business w ill b r in g  

p t reply. , !40

T Y P I C A L T E S T S :

No. 8 No. 12 No. 16 No. 20 No. 24 No. 32 No.  64

Flash Point, Clev.°F. . . . . . . . 315 340 360 380 435 500 540

Viscosity 100°F. SSU  . . . . . . . 358 3390 5425 17160 49750 167500 347600

Viscosity 210°F. S S U .......................... 52 154 210 528 1060 3065 6075

Viscosity Index . .............................. 71 75 80 100 104 115 119

Pour Point °F...................................... — 30 — 5 0 10 20 40 55

Solid Point °F..................................... — 35 — 10 — 5 5 15 35 50

Gravity, A P I .................................. 35.4 32.0 31.0 29.8 27.9 26.0 25.0

Spec. G r a v i t y .................................. .8478 .8654 .8708 .8772 .8877 .8984 .9042

Lbs. Per Gallon . . . . . . . . 7.059 7.206 7.251 7.305 7.392 7.481 7.529

Molecular W e ig h t .............................. 370 530 600 700 900 1200 1500

Neut. N u m b e r .................................. .10 .10 .10 .05 .02 .01 .01

Sap. N u m b e r ..................... .... .3 .3 .2 .2 .2 ,1 .1

Carbon % ...................................... 0 0 0 0 0 .01 .02

Sulphur % ...................................... .01 .01 .01 .02 .02 .02 .04

Sligh Oxidation T e s t .......................... 0 0 0 0 1 1 2

Color A ST M  ( M a x . ) .......................... l'/2 1 '/: l '/2 2 2 2 2

Dielectric Strength . .......................... 35,000 35,000 35,000 35,000 35,000 35,000 35,000

O R O N I T E  C H E M I C A L  C O M P A N Y
Russ Building, San Francisco 4, California 30 Rockefeller Plaia, New York 20, N.Y.
White-Henry-Sfewart Bldg.. Seattle 1, Wash. Standard Oil Bldg., los Angeles 15, Calif.
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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

STOCK POTS
•  Solve many of your storage and proc
essing problems with these rust-proof, 
acid-resisting, easy-to-clean Stock Pots.

Made throughout of 16 gauge, 18-8 
Stainless Steel welded construction, with 
all inside welds ground smooth and pol
ished.

SPECIAL EQUIPMENT

These pots can be purchased with or 
w ithout covers and if desired can be fitted 
with casters to make them portable.

W rite for complete specifications and 
prices.

We also m anufacture a complete line of 
Storage Tanks and Equipment.

an unchanged condition of its two major 
fractions, turpentine and the resin acids, 
and the fractionation of the latter to in
dividual components.

We have been able to bring about this 
separation after developing an amino salt 
technique whereby the resin acids were 
precipitated unaltered from a gasoline 
solution of the gum oleoresin, as insoluble 
crystalline ammonium salts upon the ad
dition of cyclohexylamine. The salts were 
in turn decomposed with a very weak acid, 
boric acid, to isolate the total acid frac
tion, calculated at 60 percent.

We showed the presence of seven resin 
acids in varying amounts—three of which 
levopimaric, dextropimaric, and a dihydro- 
abietic acid, had been shown to be pres
ent by earlier investigators; two, neoabie- 
tic and isolextropimaric acids, not previ
ously isolated; and two, abietic and de- 
hydroabietic acids, already known but not 
shown to exist in gum oleoresin.

G e o rg e  C. H a r r i s ,  H e r c u le s  P o w d e r  Co., 
b e fo re  t h e  O rg a n ic  D iv is io n , A m e r ic 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, 19-16.

C O M M E R C IA L  A P P L IC A T IO N S  
N E E D E D  F O R  M A G N E S IU M

A l o w e r in g  in the price of ingot would 
reduce the cost of finished magnesium arti
cles, but by not nearly so much as is possi
ble through advances in fabricating proc
esses from applying known techniques and 
from large volume operation. This large 
volume business can be attained quicker by 
making good use of what is known now 
than by waiting for some miracle metal
lurgical discovery which will make every
thing easy and bring about a great change 
in magnesium overnight. The magnesium 
industry' is soundly based on technical de
velopments, and more developments are 
on the way, but the evidence is that full 
utilization of a metallurgical discovery' is 
usually slow and depends upon many other 
factors. We have the ideas for magnesium 
application; we have the demand created by 
advertising and publicity; what is most 
needed is the carrying through to the com
mercial stage of more magnesium appli
cations, aircraft and industrial, but espe
cially in the almost unexplored consumer 
field. This can be done with confidence if 
applications are chosen which fit some 
unique optimum combination of magne
sium’s properties, and if the production 
process is set up to take full advantage of 
magnesium’s characteristics.

J .  D . H a n a w a l t ,  T h e  D o w  C h e m ic a l C o., 
.b e f o r e  t h e  M a g n e s iu m  A s s o c ia t io n .  H e w  

Y o rk , O ct. 3, 1916.

M O B IL E  M IL IT A R Y  F IL T E R S  
F O R  IN D U S T R Y

D ia t o m it e  filters su ch  as used  in  a rm y  
a n d  navy m o b ile  p u rifica tion  u n its  offer 
advan tages fo r in d u stria l uses o f savings 
in space an d  w e ig h t a n d  m o re  effective 
filtra tio n .

The army and navy mobile units 
weighed between 5 percent and 18 per
cent of sand filters of the corresponding 
capacities, and demonstrated ability to re
move amoebic cysts and blood fluke larvae 
as well as suspended matter without re
quiring any special technique byr the opera
tor. These benefits are equally important

METAL GLASS PRODUCTS CO. DEPT. C  
B E L D IN G , M IC H .

WHAT IS YOUR 
CRUSHING PROBLEM?

T h ere's an  AMERICAN 
CUSTOM -BUILT CRUSHER 
that m eets you r requirem ent

S P L I T T I N G

S H A T T E R I N G

A m er ica n  C rush ers a r e  not " a ll-p u rp ose"  cru sh ers— A m e r ica n s  a r e  custom -built to lit thi 
sp e c if ic  req u irem en ts  o f th e  m a ter ia l h a r d n e s se s ,  fib rosity  a n d  h y d r o sc o p y . A m erican : 
p r o v id e  g r e a t  fle x ib ility  a n d  v a r io u s  red u ctio n  a c tio n s  in  c a p a c it ie s  u p  to 500 TPH.

Send sam ples of your m aterial to our labora  
tories —  our eng ineers w ill b e  g lad  to znafci 
recommendations.

1 2 T F 1 /T L

fy tu ü & a  Pulw uU jeM .

PULVERIZER COMPANY

1219 Macklind Ave. 
St. Louis 10, Mo.
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•  S a v e s  O il
•  I m p r o v e s  D u r a b i l i t y  

a n d  A d h e s io n
•  B e t t e r  W a te r  

R e s i s t a n c e
•  F u l l e r  G loss
•  F r e e d o m  f ro m  S k in 

n i n g  o r  A f t e r - Y e l 
lo w in g

v arn ish es  w ill h e lp  ex ten d  your 

oil supply  50%  to 100% w ithout sacrificing 

film properties.

« W rite for sam p le  a n d  details

BENZOL • TOLUOL • XYLOL • TOLLAC • N EV SO L  • CRUDE COAL-TAR SO LV EN TS 

HI-FLASH SO LVEN TS • C O U M A R O N E -IN D E N E  R ES IN S  • PH ENO TH IAZ IN E • TAR PAINTS 

RUBBER C O M P O U N D IN G  MATERIALS • W IRE EN A M EL  TH INN ERS • DIBUTYL PHTHALATE 

RECLAIM ING, PLASTIC IZING, NEUTRAL, CREO SO TE, A N D  SH ING LE STA IN  O ILS
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Made in a wide variety of cover 
styles and openings suitable for 
easy filling and safe airtight 
packaging of products.

I NLAND STEEL CONTAINER CO.
£ fjfie c (€ t/t6 fo

; *5 3 2  S. M EN A R D  AVE.. C H IC A G O  38 , IL L IN O IS

L i .*  C h i c a g o  •  N e w  O r l e a n s  •  J e r s e y  C i t y

in industrial and municipal filtration appli
cation, although in such cases the higher 
operating costs of diatomite filters should 
receive consideration.

While operating costs are higher than 
in sand filters, the considerable saving in 
floor space of diatomite filters is important 
in many industrial plants so crowded for 
space that conventional filters could not 
be installed without expensive changes in 
plant layout.

1 he diatomite filters provide a positive 
means for removing organisms which can
not be controlled with chlorine or removed 
completely in sand filters. The adsorption 
of oil from condensate, and the reduction 
of tastes and odors from water are other 
opplications where diatomite filters can 
be used to advantage.

Fine filtration has been obtained at 
rates as high as 8 gal. per min. per sq. ft., 
although in many applications a lower rate 
must be used. However, in the case of 
many industrial applications which have 
been investigated, as for example plating 
solutions, beer, oil, varnish, cider, malt 
wort, sulphuric acid, sulphite cooking acid, 
glycol amine, caustic soda and magnesium 
bicarbonate, the diatomite filter proved to 
be superior to other filtration methods 
which had been investigated.

G -~ K o m in e k , In f ile o , In c .,  b e f o r e  
W a t e r ,  S e w a g e  a n d  S a n i ta t io n  D iv is io n  
A m e r ic a n  C h e m ic a l S o c ie ty , C h ic a g o , S e p t  
9, 1 9 4 6 .

A  M E C H A N IC A L  R E C T IF IE R

I n  1940 a new electric machine known 
as the contact converter made its appear
ance in Germany. It caused quite a sen
sation as development of new electric ma
chines seemed to have come to a standstill 
and nothing fundamentally new was ex
pected.

The contact converter was developed by 
Siemens-Schuckert of Berlin. It comprises 
a contact mechanism synchronously driven 
and adjusted to make metallic contact be
tween the a.c. source and the d.c. load at 
proper time intervals. To prevent arcing 
at the contact, a contact-making choke 
coil is introduced in such a way as to op
pose the buildup of the load current. The 
contact making choke oil is considerably 
smaller than the contact breaking choke 
coil. The moving contacts are approxi
mately 32 x 32 mm. and are silver inlaid. 
All moving parts are enclosed.

A number of plant installations have 
been made, the largest one consisting of 
four 8,000 amp. units, 400 v. machines 
installed at the I. G. Farbcn plant at 
Heydebreck. Conversion equipment total
ling 111,000 amp. had been installed up 
to the time of the close of the War.

The efficiency of the contact converter 
is very high as compared with rotary con
verters or mercury' arc rectifiers. This is 
particularly true in the lower voltage range 
where the proportion of the arc drop in the 
mercury arc rectifier is considerable.

The absence of auxiliary' equipment, 
such as vacuum pumps and complicated 
firing circuits and a multitude of vacuum- 
tight joints, together with the absence of 
backfires, should make the contact con
verter highly competitive with the mer
cury' arc rectifier.

Absence of large rotating parts, brushes, 
commutators and slip rings, together with

<
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Lever locking ring drum No. 551B8 
Lever locking ring pail No. 514X 
Swivel-spoBt por-poil No. 534R 
Bond seal poll No. 564 
Lug covered pail No. 584



need, Pittsburgh-Des Moines supplies 

the r ig h t  standard or special Elevated 

Steel Tank—correct in type, size, 

and function. Built with unrivalled 

experience and craftsmanship for 

p er fo rm a n ce , fu r n ish in g  top  

values in dependable water serv

ice, property protection and in

surance savings. W rite  fo r  

our la te s t  B rochure.

P I T T S B U R G H  • D E S  M O I N E S  S T E E L  C O .
P I T T S B U R G H , P A .,  341 7  N E V IL L E  IS L A N D — D E S  M O IN E S , IO W A , 9 1 6  T U T T L E  S T R E E T  

NEW  YORK, RO O M  9 9 0 , 2 7 0  BRO AD W AY • C H IC A G O , 1 2 0 7  FIRST NA T IO N A L BANK BUILDING  

DALLAS, 1 2 1 6  PRAETORIAN BUILDING • SA N  FB A N C ISC O , 6 0 6  RIALTO BUILDING  

SEATTLE, 5 0 7  FIRST AVENUE, SO U TH



PENFLEX FLEXIBLE METALLIC INTERLOCKED 

GALVANIZED STEEL HOSE, BRONZE 

STEAM HOSE. . . . . .  ,,

ALL-METAL SAFETY with FLEXIBILITY f„ 

you, TANKS, VATS, PROCESSING EQUIP 

. MENT and PIPE SYSTEMS

PENFLEX —Four-wall Interlocked gives you high resistance to we 
absorption and fire. It is yibration-absorbing . . . severe pulsations o  ̂
pressure and frequent flexure do Mot affect its useful life. Construction
fa'ined . b f r 1 Strengîh a? d, flexi.])iIit>’- Full flow area is always main- tamed, the hose remains tight and cannot collapse.

A V A IL A B IL IT Y  In tw o m aterials
? f lV*NIZE„D STEEL HOSE for O i l ,  grease, hot tar, paint, gas, air 

flexible frCe-il° 'VI,lg niaterial or liquid. Fire-resistant, strong and

ration* on 1Rn°NZf H0SE—f9r ™»ter or steam, and Tor many types of appli- 
S  various all1ySs!1Dg eqU,PmelU- ResistS corrosive acti°"- Also available

THREE B A S IC  TYPES— s t a n d a r d  f o u r - w a l l  in t e r l o c k e d
—for heavy duty service.
TYPE HR HIGH RIDGE—medium duty hose.

pack ell lS r GHT~ An extremely flexibIe construction with lubricated 

fnd armor. ^  tyP63 °an b° reinforced bY tb° addition of braiding

PENFLEX C O U P L IN G S — A va ila b le  in two types
HEA rfpROOfrypfl f f° n -T  at temPeratures to 250 degrees Fahrenheit and

i B a s r peraturei Suppiied in brass °r raaiieabie
For engineering data write for Bulletin 52-9.

P E X F L E X  s a l e s  c o m  p y x  y
D I V I S I O N  O F

the elimination of commutator flash-overs 
should make it highly competitive with 
rotary converters.

Building costs for housing the contact 
converter should be considerably lower 
than building costs for housing any com
petitive rectifying equipment and the ab
sence of the need for building cranes 
should further add to the contact con
verter’s attractiveness.

From a cost standpoint the great saving 
in weight and material over any other con
version equipment should eventually re
sult in a great economical saving to the 
user. However, this economy cannot be ex
pected before American industry has de
veloped the contact converter and Ameri
can users have tried it out.
„  OU ,° J e n s e n ,  I .  T . E . C ir c u i t  B r e a k e r  
T o ro n to !0O c t th17, ^ f £ ro c h e n ^ a l  S o c ie ty .

WHO OWNS PATENTS?

A c c o r d i n g  to the U. S . Patent Office, 
by the last available analysis of 1938, of 
all patents granted, individuals get 43 
percent, small corporations 34i percent, 
large corporations, that is those with assets 
over $300,000,000, 17 percent, and foreign 
corporations 5i percent. This means that 
individuals receive more patents than any 
other group, while small U. S. corpora
tions get more than twice as many as 
large U. S. corporations. This analysis re- 
futes the idea of some people that the indi
vidual inventor has given way to large cor
porations and their trained staffs of re
search workers. It also shows that experi
ence in research does not necessarily im
ply inventive aptitude.

P r ic e ,  W e s t in g h o u s e  E l e c t r i c  
Y o rk ”  O c t° r i  19  10°  S u s in e s s  F o r u m ,  N e w

OIL POLYMER BLENDS 
GIVE HIGH VI

Some polymers may be added to special 
motor oils and the resulting oils will have 
the property of thinning on cooling and 
thickening on heating.

Among the important characteristics ob
tained in these new motor oils are low 
consumption and ease of starting. Increas
ing high temperature viscosities to improve 
oil consumption and piston seal, and de
creasing low temperature viscosities to im
prove ease of starting, can be combined in 
the same oil by improving the viscosity- 
temperature relationship, or in other words, 
by raising the viscosity index.

To obtain these high viscosity-index oils, 
polymers with special solubility properties 
were compounded in the mineral oil to 
formulate polymer-oil blends.

The polymers used in this work were 
made from olefins obtained from mineral 
oil, aromatic compounds obtained from 
coal, as well as farm products. Chemicals 
such as butyl acetyl recinoleate, dibutoxy 
ethyl phthalate, triethylene glycol di-2-ethvl 
butyrate, etc., may be added to polymer 
treated mineral oils to formulate synthetic 
lubricants with very high viscosity index. 
These new oils have a viscosity index of 
160 to 180, compared with a viscosity in
dex of 100 to about 112 in Pennsylvania 
grade oil.

To obtain the best viscosity index in an
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Keep Your Equipment Operating
I N  H A Z A R D O U S

Century TEFC mo
tor o p e ra tin g  a 
blower that carries 
acid fumes away 
from treating tanks 
used for chemical 
finishing and treat
ing of metal parts.

C E N T M O T O R S

M btor iife is increased, production interruption is minimized 
.when Century TEFC motors are used in atmospheres 

charged with acid  fumes, dusts, mists, fogs, abrasives or any 
other non-explosive hazard. Shutdowns for motor repairs are 
reduced because the windings, bearings and other vital parts 
are sea led  from the outside atmosphere by a  completely en
closed inner frame.

A large fan forces a  nlast of cooling air between the inner 
and outer frames —  carries aw ay heat and keeps the motor 
frame clean.

In hazardous, but non-explosive atmospheres, use Century 
TEFC motors. These motors are also availab le in explosion  
proof types, carrying Underwriters' label.

Specify Century motors on all your electrically powered  
equipment. Engineered to the functional characteristics of the 
machines they drive to assure top performance Century motors 
are a  vital factor in producing a  better product at a  lower cost.

Century motors are built in sizes 1 /2 0  10,400 horsepower.

C E N T U R Y  E L E C T R I C  C O M P A N Y  * 1806 Pine Street, St, Louis 3, Missouri
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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THE A M E R I C A N  P L A T I N U M  W O R K !
r 231 N EW  JERSEY R.R. AVE.f N EW ARK  5, N. J. 

PRECIOUS METALS SINCE 1875

oil-polymer blend, special care must be 
taken to blend the polymer in an oil that 
is chemically unlike the polymer as to 
structure.

H . C. E v a n s  a n d  D. W . Y o u n g , S ta n c o  
D is t r ib u to r s ,  b e fo re  P e t r o l e u m  D iv is io n , 
A m e r ic 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, 1946.

F O R E I G N
L I T E R A T U R E
A B S T R A C T S

SODIUM THIOSULPHATE
A l m o s t  all methods for the preparation 

of sodium thiosulphate arc based on the 
utilization of either sulphides or sulphur, 
or else some source of sulphur dioxide. In 
order to utilize plant waste products, so
dium thiosulphate was prepared in accord
ance with the following equation:

2Na„SO., +  2NaHSO, +  2ILS 
3Na,SA +  3ILO

The great advantage of this method was 
that «”3510 hydrogen sulphide and exit gases 
from contact systems containing sulphur 
dioxide could be used as raw material. The 
optimum reaction temperature was found 
to be 20-40 deg. Increase in temperature 
resulted in decrease in the yield of thio
sulphate. The ratio of the reagents (sul
phite and bisulphite) in the starting so
lution must be equimolccular. Increase in 
this proportion, resulting in a predomi
nance of one of the reagents (more than 
10 percent), leads to a considerable de
crease in the yield of thiosulphate. When 
optimum conditions are maintained the 
yield of thiosulphate approaches 95-96 per 
cent of the theoretical. Methods were de
veloped to eliminate evaporation of the 
thiosulphate solutions before crystallization. 
This made it possible to reuse the mother 
liquor any number of times, since the con
tent of impurities therein remains constant 
and is determined by the content of 
Naty.O;, in the solution which is to be 
crystallized.

D ig e s t  f r o m  “ P r e p a r a t i o n  o f  S o d iu m  
T h io s u lp h a te  b y  th e  H y d r o g e n  S u lp h id e  
M e th o d ” b y  J .  I .  Z i lb e r m a n  a n d  V . M. 
F r e e d m a n ,  Z h u r n a l  P r ik la d n o i  K h lm i i  
X IX , N o . 1, 55-62, 1946, ( P u b l i s h e d  in  
R u s s ia .)

PETROLEUM CONVENTION
T h e  f i r s t  South American Petroleum 

Convention is scheduled to take place in 
Lima in March 1947. Most of the prepara
tory work is being done by the central 
organizations of the South American Pe
troleum Institute, together with the Na
tional Divisions of the Institute established 
in Argentina, Bolivia, Brazil, Chile, Ecua
dor, Peru and Uruguay. According to the 
regulations of the convention, official mem
bers will be people and corporations be
longing to the South American Petroleum 
Institute as active members and participat
ing in the convention, as well as those 
invited to participate in the convention. 
Those who are interested in participating 
in the convention may become associate 
members upon acceptance by the Qualifi
cation Commission. The American Pe
troleum Institute will send an official dele
gation to Lima, and the American Chemical

W E  IN V IT E  Y O U R  IN Q U IR IE S  A N D  W IL L  BE G L A D  
T O  S E N D  O N  R E Q U E ST  O U R  N E W  F O L D E R  C -2 0 ,

"PLATINUM, GOLD & SILVER FOR SCIENCE, INDUSTRY & THE ARTS

Stills, Retorts, Electrodes and 

Special Process Equipment to order.

Laboratory W a re s  of all de
scriptions.

Sheet, Wire, Tubing, Gauze and 

Fine Foils.

Catalysts of the Platinum Metals; 

Oxides, Sponge, Black and Chlorides. 

Platinum and Palladium on Carriers.

Palladium, Iridium, Osmium, Rho

dium and Ruthenium.

H IG H EST  PRICES P A ID  

FO R  SC R A P  P L A T IN U M

• G O L D -
Sheet, Foil and Ribbon, 

pure and in alloy. Seamless 

Tubing. Laboratory Apparatus 

and Process Equipment.

Karat Golds. Fine G o ld  

Anodes.

•SILVER*
Fine, Sterling and Coin. 

Sheet, W ire, Circles and Foil.

Fine Silver Anodes. Rolled, 

Cast or in Shot Forms.

Silver Brazing A l lo y s  and 

Fluxes for every industrial 

requirement.
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SHELL CHEMICAL CORPORATION
1 0 0  B u s h  S t re e t ,  S a n  F r a n c i s c o  6  5 0 0  F i f t h  A v e n u e ,  N e w  Y o r k  1 8

L o s  A n g e le s  • H o u s t o n  •* S t .  L o u i s  « C h ic a g o  • C le v e la n d

W ith  N itroce llu lo se  Lacquers. A c t i v e  
s o lv e n t  p o r t io n  o f  la c q u e r s  c a n  b e  
c o m p le te ly  f o r m u la t e d  w i t h  S h e l l  
C h e m ic a l  K e t o n e s .  L a c q u e r s  h a v e  
p r o p e r  e v a p o r a t io n  ra te ,  g o o d  b lu s h  
re s is t a n c e ,  h i g h  s o l id s ,  lo w  v i s c o s i t y .

V in y l Resins. A c e to n e ,  M E K , M IB K  
a n d  M e s i t y l  O x id e  h a v e  e x c e lle n t  
s o lv e n t  p o w e r  f o r  v i n y l  t y p e  re s in s  
. . . p r o d u c e  h i g h - s o l id s  s o lu t io n s  
w h ic h  d o  n o t  ge l.

C e llu lo se  Acetate. A c e t o n e  
a id s  in  p r e p a r a t io n  o f  
s p i n n i n g  s o lu t io n s  f o r  
r a y o n .  D ia c e t o n e  c o n t r ib 
u te s  b lu s h  r e s i s t a n c e  to  
la c q u e r s  a n d  t h in n e r s .

Syntheses. M E K  u n d e r g o e s j  
c h lo r in a t io n ,  o x id a t io n ,  
a n d  c o n d e n s a t io n  w i t h  <

a l ip h a t ic  a n d  a r o m a t ic  i
c o m p o u n d s .  A c e t o n e  c a n  j 
b e  u s e d  a s  a  r a w  m a t e r i a  
e it h e r  a s  m e d iu m  o f  re a c 
t io n  o r  r e a c t in g  su b s ta n c e

F O R  Y O U R  S O L V E N T .  • • 

U S E  A  ____

S h e l l  C h e m ic a l  K e t o n e s  p o s s e s s  a  s u f f ic ie n t  v a r i 
e t y  o f  c h a r a c t e r i s t ic s  to  m e e t  a lm o s t  a n y  s o lv e n t  
r e q u ir e m e n t  o f  th e  s u r f a c e  c o a t in g  in d u s t r y .  

L i k e w i s e  t h e y  o f fe r  a  w id e  r a n g e  o f  s e le c t io n  
f o r  o t h e r  p r o c e s s  in d u s t r ie s .

M E T H Y L  E T H Y L  K E T O N E  —  a  l o w - b o i l in g ,  fa s t -  
evap o ra t ing , rap id -cu tt in g  solvent, w h ich  d oe s not 
h yd ro lyze .

M E T H Y L  ISO B U T Y L  K E T O N E  —  characterized b y  g o o d  
b lu sh  resistance and  so lvent pow er, m edium  b o ilin g  
point, no  hyd ro lytic  reaction du ring  sto rage.

M E S IT Y L  O X ID E — h igh e r so lvent p ow er than  satu rated  
Ketones o f s im ilar m olecu lar w e igh t becau se  o f d oub le  
b o n d  betw een tw o ca rbon  atoms.

A C E T O N E  — o f a ll Ketones, h ighe st d ilution  ratio w ith 
to luene  . . .  m ost rap id  e vapora t ing  . . .  low est viscosity  
w ith n itroce llu lose  so lutions at g iven  concentration.

D IA C E T O N E  A L C O H O L  — an  active, h ig h -b o il in g  so l
vent. im proves b lush  re s istance 'and  flow -out. M isc ib le  
in a ll p roportion s w ith w a te r . . .  most o rga n ic  solvents.

O ther Form ulations. D ia c e t o n e  i s  s u c c e s s f u l l y  u s e d  i n  h y d r a u l i c  b r a k e  f lu id s  
. . .  A c e t o n e  a n d  M E K  a s  w a x  p r é c ip i t a n t s  . . .  M E K  i n  m a k i n g  c e m e n t s  
b a se d  o n  v i n y l  r e s in s  a n d  a c r y lo n i t r i l e  t y p e s  o f  s y n t h e t ic  ru b b e r .



OLDBURY  
ELE C T R O -C H E M IC A L  C O M P A N Y  

•

A M O R P H O U S  
P H O S P H O R U S

•

P H O S P H O R U S  
S E S Q_U I S U L P H I D E  

•

Manufactured to strict specifications 
for the Match Trade

Plant and M am  Office:
N I A G A R A  F A L L S ,  N E W  Y O R K

Yor\ Office:
19 RECTO R ST., N E W  YO RK  6, N. Y.

Society has shown considerable interest in 
the convention.

D ig e s t  f r o m  “ F i r s t  S o u th  A m e r ic a n  P e 
t r o le u m  C o n v e n t io n ”  I n d u s t r ia  H iñ e r a  59, 
30, 1946. ( P u b l i s h e d  in  A r g e n t in a . )

BUTYLBENZENE ISOMER 
HYDROGENATION

C o m p l e x e s  such as calcium-ammonium 
decompose even at room temperature with 
liberation of nascent hydrogen and there
fore act as strong reducing agents. They 
are formed by the reaction of alkalis and 
alkaline earths with ammonia. Calcium- 
ammonium was used in the hydrogenation 
of three butylbenzene isomers. The prod
ucts were hydrocarbons with a single double 
bond, and their structures were indicated 
by the properties of the nitrosochlorides 
formed by them. Hydrogenation of normal 
butylbenzene gave a 98.7 percent yield of 
1 - butyl -1 - cyclohexene. 2 - Phenylbutane 
yielded a product the constants of which 
approached those of l-sec.-butyl-l-cyclo
hexene. 1-Tertiary-butyl-l-cyclohexene, a 
compound which apparently has not been 
reported in the literature so far, was ob
tained from tertiary butylbenzene.

D ig e s t  f r o m  “ H y d r o g e n a t io n  o f  I s o m e r s  
o f B u ty lb e n z e n e  w i th  C a lc iu m -A m - 
m o n iu m .”  b y  S. I .  K h r o r a o v  a n d  Z. A. 
R u m y a r i t s e v a ,  Z h u r n a l  O b sh c lie i K h im i i  
X V , 363 -366 , 1945. ( P u b l i s h e d  In R u s s i a . )

ALUMINUM FILMS
A n o d ic  oxidation of different aluminum 

alloys resulted in different types of films. 
A study was made on the appearance, thick
ness and properties of such layers obtained 
by treating 99.5 percent aluminum, Al-Mg 
alloys of various proportions, an Al-Cu-Mg 
alloy of the Duralumin type and an Al- 
Mg-Si alloy. The thickness of the layer in 
the Al-Cu-Mg alloy, due to the addition of 
copper, is half as great as in the case of 

’aluminum. In the case of the Al-Mg alloys, 
on the other hand, the thickness increases 
with increase in the content of magnesium. 
With an alloy containing 6.5 percent Mg, 
the layer is twice as thick as with alumi
num, and therefore four times as thick as 
with the Al-Cu-Mg alloy. Supposing the 
consumption of- current during electrolysis 
to be equal, the thicknesses of the layers 
obtained on the different alloys can be 
determined. The established curves, which 
have an obvious practical interest, show in 
what proportions the time of treatment of 
the Al-Mg alloys can be reduced to get a 
layer of similar thickness, in relation to 
aluminum. For copper alloys, the period 
of electrolysis has to be prolonged consider
ably to finally obtain a similar thickness of 
the layer. Experiments were conducted in 
which the oxidation of the Al-Cu-Mg alloy 
was carried out under progressively increas
ing tensions. Twenty-three volts had to be 
the - limit; above this the layer does n o t. 
adhere. Increased current densities involve 
a superficial disintegration of the layer of 
oxide which affects a relatively large thick
ness of the layer. It has also been verified 
that the precipitated state is very unfavor
able for anodic oxidation.

D ig e s t  f r o m  “ S tu d y  o f  t h e  F i lm s  o f 
A lu m in u m  O b ta in e d  b y  A n o d ic  O x id a t io n  
o f D if f e r e n t  A lu m in u m  A llo y s "  R e v .  
M e ta li .  42. N o . 3, 72-7S , 1945 ; C h im ie  e t  
I n d u s t r ie  56, N o . 1, 34. 1946. ( P u b l i s h e d  
in  F r a n c e . )
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B O O S T  F U R N  A C S  E F F I C I E N C Y

C heck C 0 2  a n d  O x y g e n

w ith

(FTOQUIJi INDICATORS

TWO separate, portable FYRITE Indicators— 
' one for direct carbon dioxide analysis, the 

other for direct oxygen analysis—are ideally 
suited for determining combustion efficiency 
under all operating conditions, including in
stances where mixed fuels of differing hydro
gen-carbon ratios are fired together, and 
where changes must be made from one fuel, 
or mixture, to another type or mixture of 
fuel. Both FYRITES employ the fundamental 
principle of chemical absorption, give accu
rate readings that are independent of voltage, 
temperature, and atmospheric conditions.

Write for leaflet 7 0 0 — 342

BACHARACH industrial instrument co.
7 0 0 8  BENNETT  STREET • *  P IT T SB U R G H  8, P A .



B e a m

a l l a t i o n

r  { a c to r s

b e d ,  it is
c o n s i d e r

M D IT U R E S

j s e  t h e  L \u n g d r o m  '  

. . . »  i n s t o l W i o "

fab r ica te d  a l

« v o e n d i t u r e s
C A P IT A * “ e

■i .  FIELD-B  

f a c t o r y  

\o  v / e r .
l in g  a n d  s i r u ÿ

L \u n g s tr° n v  is

^  w a e  v a r i e t y

T h e r e  a r e  u -  

b e c a u s e  t h e

a d a p t a b l e  t o

E N G I N E E R I N G  P R O G R E S S  R E P O R T  #  5
LJUNGSTRO M  A IR  PK Eff I  A T M

A I R

T H E

P R E H E A T E R
C O R P O R A T I O N

E x e c u t i v e  O f f i c e s :  6 0  E a s t  4 2 n d  S t r e e t ,  N e w  Y o r k  1 7 .  N .  Y .  *  P l a n t :  W e l l s r i l l e .  N .  Y

CHEMICAL ENGINEERING • D EC E M B ER  1946



FLOW RATES OF CELITE FILTER AIDS, show
ing the wide range of flow rates possible 
various grades of this modern filter material

P A S T E S 7

W IT H  Celite*—you can w rite your ow n clarifi
cation formula. 9 grades of Celite Filter Aids 

in  varying degrees of fineness produce the exact 
com bination of clarity and flow you require.

It is the great diversity in the shapes and sizes of 
the m icroscopically small Celite particles which 
largely determ ine their efficiency as a m odern filtra
tion aid. These particles interlace and overlap to 
form a fine filter coating, w ith openings finer than 
the finest filter cloth. Team ed up w ith m odern filter
ing  equipm ent, they trap out suspended im purities,

*Reg. U. S. Pat. Off.

Johns-Manville

allow only clear liquid to  pass through.
Today, there is hardly an industry em ploying a 

filtering process that does not benefit th rough the 
use of Celite Filter Aids. By provid ing  the clearest 
filtrates at the fastest flow rates, they help increase 
production  and low er costs in  the filtering of 
syrups, fruit juices, pharm aceuticals, beverages, 
water, fats and oils, lubricants, and many 
o ther products.

For further inform ation, w rite Johns- 
Manville, Box 290, New  Y ork  16, N. Y.
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CHEMim E m m ą  bookshelf
LESTER  B. POPE, A s s i s t a n t  E d i t o r

FOR ENGINEERS
The E n g in e e r  in  So c ie t y . By folm

Mills. D. Van Nostrand Co., New
York. 196 pages. $2.SO.

Reviewed by H. C. Parmeiee 
F o r  a  score of years or more tliere lias been 
a lot of talk about the importance of the 
engineer in society. Most of it, naturally, 
has been by and for engineers who sensed 
their professional importance in the mod
ern industrial world, but who offered no 
formula to secure for engineers even a 
modicum of public acclaim freely accorded 
to other groups. Of course, there isn’t any 
magic formula, but the book under review 
makes a start in the right direction. The 
author, speaking from long and intimate 
association with engineers, thinks that as 
a class they are too modest; that they are 
by no means at the bottom of the heap; 
and that they have unrealized potentialities 
for social service. But recognition will not 
come by wishful thinking or self-appraisal. 
Engineers must work for it; and the author 
suggests a line of approach. lie wants en
gineers to “get in and push” to help society 
solve the problems of human relations.

What kind of a person is this engineer, 
and what are his qualifications for broader 
social service? You’ll have to read the 
book to find out, but in the process you’ll 
learn much of personal value. Have you 
an “S” or “D” type of mind! What about 
trying to fit square pegs into round holes? 
And have you ever thought of the dietetics 
of your job and a balanced menu of work? 
Mr. Mills offers some challenging observa
tions on these matters of personal import
ance. Likewise on scientists gone execu
tive, and on the recognition, or lack of it, 
accorded engineers down the line in large 
organizations. And his discussion of finan
cial rcnumeration of scientists and engineers 
reveals a statistical trend and procedure 
that is a little disheartening. But you ought 
to read it if you want to get a picture of 
yourself in the modern scheme of things, 
and learn later what to do about it.

Following these analytical chapters on 
engineers, their jobs, and relationships, 
comes “A Course for Action,” which 
you’ve been waiting for and which the 
smart author knows you expect. So, what’s 
to be done, and who is to do it?

If scientists and engineers are to become 
more effective in social service, they must 
organize, create a new society, because ex
isting professional societies are not adapted 
to the author’s purpose and program. In 
the new society he would include “scien
tific men of good will,” “likcminded fel
lows,” those with aptitudes for research 
and for engineering application, actively en
gaged in their favorite pursuits. He would 
exclude executives and coming executives. 
The immediate problem of this new' group

would be an engineering study of their class 
relationship to society, primarily the selfish 
study of their financial rewards, follow'cd 
later by scientific investigations of social, 
political, and economic relationships. Their 
training in the scientific method should 
make them effective in the latter fields.

Appropriately, Mr. Mills concludes his 
book with some lively chapters on expo
sition for engineers—the pow'cr of per
suasive speaking and writing, without which 
the best ideas may fail of fruition. The old 
thesis that clear exposition depends on clear 
thinking is dressed up in fresh and effec
tive presentation.

MARKET RESEARCH
M a r k e tin g  in  t h e  W e s t . Edited by 

Nathanael H. Engle. Ronald Press Co., 
New York. 257 pages. $3.50.

Reviewed by fames F. Cosgrave 
E a ch  of the 22 chapters of this symposium 
was wrritten by a different author in an at
tempt to give a regional marketing picture 
of present and postwar business in the 11 
western states. Virtually every industry 
which markets goods is discussed, with two 
chapters devoted to the over-all picture. 
Composed of new and old statistics, and 
some forecasting, the book might be of 
help . to the western manufacturer, both 
actual and potential, as well as to market 
researchers in various existing industries.

r e c e n t  b o o k s  r e c e i v e d

l ie »  A p p lic a t io n s  I n d u s tr ie l le s  d u  p H . 3rd ed .
B y  M. D 6rib6r6. D u n od , 92 R uo B o n a p a r te ,  
P a r is  6. 520 fr.

B u t a la s t lc  P o ly m e r s . B y  F . M a rch io n n a .
H e in h o ld . $8.50.

T h e  C h em ica l S en se s . B y  H . AV. M on crieff.
AViley. $4.50.

Collepre C h e m is try . Cth ed . B y  A le x a n d e r  
S m ith  & AV. F . E h r e t . A p p le to n -C en tu ry .  
$4.75.

E le c tr o n ic  T h eo ry  o f  A c id s  an d  B a s e s . B y  
AV. F . L u d er  & S. Z u ffan ti. AViley. $3. 

E x p lo s io n  a n d  C om b u stion  P r o c e s se s  In O ases . 
B y  W . J o st. T ran s, b y  H . O. C roft. 

M cG ra w -H ill. $7.50.
G en era l C h e m is try . 2nd ed . B y  E . P . S ch och , 

AV. A . Felslng: & G. AAr. W a tt . M cG raw -  
H ill. $4.

G e rm a n -E n g U sh  S c ie n c e  D ic t io n a r y . 2nd. ed .
B y  L. D e V rie s. M c G ra w -H ill. $4.50. 

G roup F e e d in g . 2nd ed . B y  C. A . K a ise r .
M cG ra w -H ill. $5.

H a n d b o o k  o f  C h e m is try . Cth ed . B y  N . A .
L a n g e . H a n d b o o k  P u b lish e r s . $7.

H e liu m . B y  W . H . K e eso m . E ls e v ie r . $10. 
M icro ca lo r im e try . B y  AV. S w ie to s la w sk t.

R e ln h o ld . $4.75.
O rgan ic  R e a c t io n s , V o l. I I I .  B y  R o g er  A d a m s. 

AViley. $5.
P e tr o le u m  P r o d u c tio n , V o l. I I .  B y  P . J . Jo n es .

R e in h o ld . $4.50.
P la s t ic s  B u s in e s s . B y  H . R . S im o n d s  & J . V.

S h erm a n . V an  N o str a n d . $5.
P la s t ic s  H a n d b o o k  for  P r o d u ct  E n g in e e r s .

Ed. by J . S asso . M cG ra w -H ill. $6.
T h e  P r o d u c tio n  o f  T o b a cco . B y  AV. AV. G ar

ner. B la c lc isto n . $4.50.
T r ig o n o m e tr y  R e fr e s h e r  fo r  T e c h n ic a l M en. 

B y  A. A. K la f . M cG ra w -H ill. $5.

DETAILED INFORMATION
H y d r o f l u o r ic  A cid  A l k y l a t io n . Phillips

Petroleum Co., Bartlesville, Okla. 366
pages. $7.50.

T h is  volume on hydrofluoric acid alkyla
tion comprises a compilation of data given 
in a series of reports published from time 
to time during the war. These reports 
described various phases of the subject and 
covered details of the process, operating 
experience, pilot plant, research, and cor
rosion problems at different units employ
ing this process. Phillips Petroleum Co. 
was first to use this process commercially 
and provided information to other com
panies participating in the aviation gaso
line program during the war.

The book contains 12 chapters starting 
off with the chemistry of hydrofluoric acid 
alkylation for producing alkylate from iso
butane and olefins. Design of hydrofluoric 
acid alkylation units is discussed in a chap
ter which gives flowsheets for tlic process 
and details of the major pieces of equip
ment. It includes a section on mechanical 
design, general design principles, and covers 
such equipment as acid pumps, valves and 
control equipment. The development of 
suitable designs for such equipment for 
handling hydrofluoric acid was undoubtedly 
one of the big problems.

Operation of these units is described in 
detail and a description of the equipment 
after several months of operation shows 
the effect of corrosion. The subject of 
corrosion is emphasized throughout the 
book with considerable data given. A chap
ter of the book entitled “Metallurgy, Cor
rosion, and Materials of Construction” in
cludes laboratory and corrosion test data 
and discusses the variables influencing 
corrosion.

Other sections of the book are devoted 
to correlation of operating variables, test 
operations with different feeds, and con
tinuous pilot plant alkylation of isobutanc 
with mixed butylenes and amylcnes and 
with propylene. Analytical methods are 
discussed in some detail; personnel safety 
is emphasized by describing protective 
clothing, safety rules, first aid, and the 
physiological and physical properties of 
hydrofluoric acid.

The whole book is liberally illustrated 
with flowsheets, graphs and curves, and 
with a few photographs. Many tables are 
used to present data in a clear and concise 
manner.

Generally, the book contains a wealth of 
detailed information regarding this process. 
While the production of aviation alkylate 
does not have the important place it had 
during the war, the information contained 
in this book should prove valuable to engi
neers concerned with the design and opera
tion of petroleum processes in general. The
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FULLER-KINYON. !*ULLER-FLUXO AND THE AIRVEYOR CONVEYING SYSTEMS 
. . . ROTARY FEEDERS AND DISCHARGE CATES . . . ROTARY AIR COMPRESSORS 
AND VACUUM PUMPS . . AIR-QUENCHING INCLINED-CRATE COOLERS . . DRY 
PULVERIZED-MATERIAL COOLER . . . AERATION UNITS - - . MATERIAL-LEVEL 

INDICATORS . MOTION SAFETY SWITCH SLURRY VALVES . . . SAMPLERS

3600 FEET THROUGH A P IPE  LINE

Distance—that's only one outstanding 
feature of the Fuller-Kinyon Conveying 
System for transporting dry pulverized 
materials. There are many others, some 
of which are:

Simplicity. Compare this simple con. 
veying pipe line, 3600 feet in length, 
(through which cement is transpo rted  
from storage to ship hold) with any 
straight-line, mechanical layout with Its 
many ramifications and working parts.

Shortens conveying distances. It cuts 
corners . . .  anywhere a pipe line can be 
placed . . .  overhead or underground . . . 
horizontal, vertical, or up hill.

Conveying through pipe lines is con- 
ducive to cleanliness. No dust nuisance 
. . .  dust collectors not necessary.

Low operating costs. No multiplicity 
of parts requiring frequent attention and 
replacement. Only one moving part, 
the screw in the pump, which can be re
placed with a minimum lose of time.

Convey the modern way, the Fuller- 
Kinyon way.

FULLER COM PANY
C A T A S A U Q U A . P E N N S Y L V A N IA

C H I C A G O  3  - 1 2 0  S O . L A S A L L E  S T .

S A N  F R A N C I S C O  4  - 4 2 1  C H A N C E R Y  B L D G ,  

W A S H IN G T O N  S .  D . C .  - 6 1 8  C O L O R A D O  B L D G .

work done on corrosion and materials of 
construction for use with hydrofluoric acid 
undoubtedly will be of benefit to other 
industries using this chemical.

RESEARCH DIRECTORY
I n d u s t r ia l  R e s e a r c h  L a b o r a t o r ie s  o f  

t h e  U n i t e d  S t a t e s . Eighth Edition. 
Compiled by CaHie Hull. National Re
search Council, National Academy of 
Sciences, Washington, D. C. 415 pages. 
$5.

Reviewed by R. S. McBride 
T h e  g r o w t h  of industrial research in 
America is nowhere better illustrated than 
in this authoritative volume, which gives 
complete data regarding ownership, loca
tion, and principal personnel of the lab
oratories in the United States. No im
portant technical enterprise can afford not 
to have the book, because it presents a 
precise picture of the organizations which 
are creating new process industries in this 
country. Incidentally, those who do not 
secure the book rather promptly may not 
get it at all, for the edition published is 
unfortunately small.

FOR CHEMISTS
T h e  L i f e  o f  a  C h e m i s t . M e m o i r  o f  

V l a d im ir  N. I p a t i e f f . Edited by Xenia 
J. Eudin, Helen D. Fisher, and II. H. 
Fisher. Translated by Vladimir Haensel 
and Mrs. Ralph H. Lusher. Stanford 
University Press, Calif. 658 pages. $6.

Reviewed by H. C. PanneJee 
F e w  chemists wlio enjoy conspicuous 
scientific careers touch so many aspects of 
life in their native countries as did Vladimir 
N. Ipatieff from his birth in 1867 to his 
final unhappy but prudent departure in 
1930. His talents were manifold. Given 
a military' education, lie achieved tlie rank 
of lieutenant general under the tsarist 
regime of Nicholas II. He survived the 
Russian debacle in the first World War ' 
and the chaos of the subsequent Revolu
tion. Courageously he maintained his 
honor and integrity in the midst of jealousy, 
intrigue, graft, corruption, and the terror 
of the G. P. U. that characterized the early 
years of Bolshevik power and the establish
ment of the Soviet regime.

Despite these distractions from his scien
tific life, he gained distinction as a teacher 
and research chemist, particularly in the 
fields of organic chemistry, catalysis, and 
reactions at high temperatures and pres
sures._ He drew inspiration from early as
sociation with such Russian scientific stars 
as Mendeleev, Menshutkin, Beilstein, and 
Markovnikov, and earned their respect. 
Honors and degrees were bestowed on him 
at home and abroad. He was a member of 
the Russian Academy of Sciences, and he 
represented his country in international 
scientific congresses as an official and dele
gate. In 1940 he was awarded the Willard 
Gibbs medal by the American Chemical 
Society', an honor previously given to only 
three European • scientists—Arrhenius, 
Curie, and Willstâtter. Finally, this aca
demician headed Russian chemical war
fare developments during World War I, 
and aided in the postwar restoration of the 
chemical industry' for the U.S.S.R.

It is from this varied background and
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I M M E D I A T E  D E L I V E R Y ! R C A

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

F O R  IN D U S T R Y

“ U n ive rsa l"  electron m icro
scope: adjustable m agn ifica

tion to 20,000 X

Vacuum Unit for metal shadow
ing, coating, and evaporation

Gage for measuring vacuums 
down to I0-4

• • • t h e  c o n s o l e - t y p e

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

Test and measuring equipment

A low-cost tool for speeding process control and research

price of the world-fam ous "U niversal" 
model, made possible by the elim ination 
of a few versatility features not generally 
required  by industry. Yet it has approxi
mately the same h igh resolving pow er 
as the larger m odel and ample magnifi
cation for 90 per cent o f all direct- 
viewing requirem ents. Since no water- 
cooling is required , it can be easily 
moved w herever needed.

This rem arkable instrum ent is now  
uncovering new know ledge, speeding 
research, and im proving product quality 
and perform ance in  a w ide variety of 
industries. W e’ll be glad to  help you 
appraise the  possibilities o f this im 
mediately available instrum ent o r  o f the 
larger m odel in  connection w ith your 
w ork. W rite Dept. 23-L.

N O W , fo r the first tim e since before 
the w ar, this valuable instrum ent 

is readily available to  anyone.
I t provides factory and production 

specialists and research w orkers w ith a 
com pact, easily operated  super-magnifier 
fo r studying the size, shape, and struc
ture of particles too  small to  be seen by 
o ther means. Its simplified construction, 
ease of operation  m ake it particularly 
suitable for repetitive checking opera
tions and routine analysis.

T here  are tw o m agnification positions: 
500 X and 5000 X. A built-in camera 
m akes it a sim ple m atter to m ake good 
m icrographs w hich can be usefully en
larged  to 100,000 diam eters!

Best o f  all, it  is a device fo r small 
b u d g e ts—a p p ro x im a te ly  o n e  h a lf  the

Electronic pow er generator* 
for dielectric and induction  

heating

Electronic metal detector to pro
tect m ach ine s and  product  

quality

Very high-speed olectronictime- 
interval counters

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 IN E E R IN 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 .

In  C an ada : R C A  V IC T O R  C om p an y  Limited, M ontreal
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experience that Ipatieff writes of Russian 
life and conditions before and after the 
Revolution. One marvels at his recollec
tion of people, places, and events as they 
follow through his memoirs in swift 
chronological succession. The record adds 
a new facet to Russian history that holds 
special interest for chemists and chemical 
engineers.

INVENTIONS AT YOUR SERVICE
I m p o r t a n t  P a t e n t s  A v a i l a b l e  t o  t h e  

P u b l i c  F r e e  or C h a r g e .  B y  Albert ]. 
Kramer. Progress Press, Washington, 
D. C. Available from Sauls Planograph 
Co., 1731 14th Street, N. W . Wash
ington 9, D. C. 139 pages. 55.

“As A taxpayer you have bought and paid 
for the right to use numerous inventions 
which have been created for you by your 
Government.” Thus the author begins 
his introduction to a comprehensive series 
of abstracts of 250 to 300 patents which 
have been issued to employees of the U. S. 
Department of Agriculture during approxi
mately the past 15 years.

The book is divided into 13 chapters 
and includes indexes to inventors and to 
subject matter. The chapter titles are: 
Wood Utilization; Naval Stores; Fertilizers 
and Soil Treatment; Insect, Fungus and 
Weed Control; Medicine and Pharmaceu
ticals; Biochemical Processes; Food Prod
ucts, Preservation and Ingredients; Chemi
cal Procedures of General Application; 
Products of Proteins and Starches; Other 
Chemical Procedures; Measuring and Test
ing Devices; Agricultural and Road Equip
ment; and Other Mechanical and Electrical 
Devices and Processes.

While the book is not lengthy it is 
packed with a wealth of material which 
will be valuable to those doing research 
and development in the many fields re
lated to agriculture. By such a compilation 
as this the author brings together in con
veniently accessible form material which 
has long been in the files of this federal 
establishment. A comparable review of in
ventions in other departments may be 
secured by the creation of a national 
science foundation some day, but we now 
have in one place a summary of the patents 
of one of the largest federal research 
agencies. The author is to be commended 
for his effort.

RECENT BOOKS 
and 

PAMPHLETS
N itric Acid. Chemical Safety D ata  Sheet 

SD-5, published by M anufactu ring  Chemists* 
Association, 608 W oodw ard Bldg., W ashington  
5, D. C. 17 pages. 30 cents. F ifth  in the 
senes of chem ical p roduct safety m anuals. 
Properties of n itric  a c id ; containers and m ethods 
of unloading, em ptying, sto rage and hand ling ; 
labels; personal protective equipm ent; health  
hazards and their control.

Proceedings of the M exican-Am erican Con
ference on Industria l Research. Published by 
A rm our R esearch Foundation  of Illinois In s ti
tu te  of Technology. Available from S. C. Pap- 
pageorge, A rm our R esearch Foundation, C hi
cago 16, 111. 176 pages. $2.50. R epresentative 
types of university  research, foundation research, 
governm ent research, and private industry  re 
search a re  described as well as general pa tte rns 
on both the national and international front are 
described and discussed.

L abor M onopolies— O r Freedom . B y John W . 
Scoville. Published by Com m ittee for C onsti
tutional Government, 205 E ast 42nd S t., New

B e s i d e s  com plete resistance to  corrosion, P erm anite  A b
sorbers offer m any o ther advantages. T hey  are com pact and 
lig h t in  w eigh t. T h e ir  opera tin g  capacity can be increased or 
decreased as desired.

P erm anite  A bsorbers have bu ilt-in  features such as positive 
liqu id  d istribu tion , controlled h igh  velocity cooling and re
placeable cooling  tubes. Any tube can be by-passed o r replaced 
w hile  absorber is in  operation.

T h e  absorber above is one of several designed to produce 
4170 lbs. p e r hr. of 22° Be. w ater-w hite, hydrochloric  acid 
from  7696 H C I gas. I t  could handle  u p  to  65% m ore if required  
w ith o u t change. T his P erm anite  A bsorber is one of m any 
types of com plete functional un its designed by K n ig h t engi
neers to  fill the  exact needs of customers.

MAURICE A. KNIGHT
112 Kelly A ve., Akron 9 , O hio

Permanite HCL Absorber

F i f t y  T o n  
D a ily  C a p a c ity
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GAS TO BURN..but how?
An open flare is one way to burn gas. . .  but 
an expensive waste of natural resources, too. 
Yet billions o f cubic feet o f gas. .  ."sour” gas 
which has too much hydrogen sulphide to be 
commercially usable. . .  are burned this way 
in  this country every year.

The FLUOR Glycol-Amine Gas Treating 
Process converts "sour” gas into a useful 
source o f fuel by removing the excess hy
drogen sulphide to within pre-determined 
limits. Gas thus treated is guaranteed to

meet the Bureau o f Standards Lead Acetate 
Test, in accordance with Government Regu
lations.

The cost o f treating "sour” gas by the 
FLUOR G lycol-A m ine Process is low  
enough to leave a comfortable margin of 
profit at lowest rates for bulk distribution.

Owners and operators o f gas producing 
properties w ill find it to their advantage to 
submit gas-treating problems o f all kinds to 
FLUOR.

FLUOR GLYCOL-AMINE GAS TREATING PROCESS
P A T E N T E D __________________  ___________

TH E FLUO R CO R P O R A T IO N  LTD,, 2500 South Atlantic Boulevard, Los Angeles 22
H E W  Y O R K  .  P I T T S B U R G H  •  K A N S A S  C I T Y  H O U S T O N  «  T U L S A  .  B O S T 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 0 N S T R U C T 0
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FITCHBURGNORTHAMPTON

piTTsnaa
BOSTONWORCESTER,

SPRlNGnElO1
BRO C K T O N

r, pRoviHcncwN 

ŜITMOUTHPOUGHKEEPSIE]

PROVIDENCE

WATERBURŸ1

bsjogepoM

NORWALXj

s e * v t * a  NEW YORK a n d  r « c  g r e a t  i n d u s t r i a l  s t a t e s  

of MASSACHUSETTSf,$pOD£ ISLAND a n d  CONNECTICUT
— ....... -'-"Tar*LL.Sf—— — l— ____

H a v in g  R e s e a r c h

p r o b l e m s ?

Southern Neiv England’s leadership 
in research is acknowledged 

all over the country
I f  the future success o f your business 
depends on hot-from-the-test-tube in 
form ation, you’ll find it at your finger 
tips in  Southern N ew  England. 
One-seventh oia ll the N ation’s research 
laboratories are located in  M assachu
setts, R hode Island  and Connecticut— 
am ong them , the highly im portant in 
dustrial and medical research depart
ments of som e of Am erica’s outstand
ing educational institutions.
Being "next d oo r” to  world-famous re 

search facilities is just one o, the many 
benefits that accrue to industry in  South
ern N ew  England. For a com plete re s
ume of all the advantages available 
for your new plant, w rite fo r the 
new booklet, "SO U TH ER N  NEW  
ENGLAND FOR T O M O R R O W ’S IN 
DUSTRY.”

Address: P. E. Benjamin, M gr., Indus
trial Development, N ew  Haven R ail
road, R oom  201G , 80 Federal Street, 
B oston 10, M assachusetts.

N E W  H A V E N

\  ork 17, N . Y .  167 pages. $1. F ac ts  and 
principles in regard  to labor unions and  col
lective bargaining.

Basic S tatistics on P u erto  Rico. Compiled 
and edited by S. L . D escartes, Office of P uerto  
Rico, W ashington , D . C. M anual giving funda
m ental inform ation regarding  population, indus
try , transporta tion , trade, labor, etc. U seful in 
m aking m arket studies.

Geology and G round-W ater Resources of the 
Coastal P lain of E ast-C en tra l Georgia. By P. E. 
L a  Moreaux.^ Geological Survey B ulletin No. 
52, S ta te  Division of Conservation, A tlanta, 
9 a* 1^3 pages. Published in cooperation with 
the Geological Survey, U . S. D epartm ent of the 
In te rio r.

A llyl Alcohol. Published by  Shell Chemical 
Corp., 100 Bush S t., San F rancisco  6 , Calif. 
95 pages. Sum m ary of known uses and prop
erties of allyl alcohol. A review of the lite ra 
tu re  w ith a bibliography of 488 references to 
gether with h itherto  unpublished inform ation 
from Shell research and engineering-staffs.

Group Feeding. Second edition. By C. A. 
Kaiser. Published by M cG raw -H ill B ook Co., 
330 W . 42nd S t., New Y ork 18, N . Y. 490 
pages. $5. Recipes and menus for serving 5, 
10, 20, 50 and 100 persons.

The Production  of Tobacco. B y W . W . G ar
ner. Published by the B lakiston Co., P h ila 
delphia, Pa. 516 pages. P rice $4.50. Com pre
hensive survey of e sse n tia l. features of tobacco 
production and its problems for grow ers, m anu
facturers, studen ts— and smokers.

T rigonom etry  Refresher for Technical Men. 
By A. A. Klaf. Published by M cG raw -H ill 
Book Co., 330 W . 42nd S t., N ew  Y ork 18, 
N. Y. 629 pages. $5. P lane and spherical 
trigonom etry  taugh t by the question and answ er 
m ethod.

M etallizing H andbook. F o u rth  edition. P u b 
lished by M etallizing Engineering  Co., Long 
Island City 1, N . Y. 86  pages. $2 . Illu stra ted  
handbook of practical and technical aspects of 
the m etallizing process.

A M odern Supply Room for In d u stria l Sani
tation. Published by T he Industria l San ita 
tion Research Foundation, Box 240, Louisville 
1, Ky. 12 pages. G ratis. Supply centers for 
sanitation products should be included in new 
construction  or rem odeling program s.

N om ograph for Form ulas C ontaining F rac 
tional E xponents. By W . H . Burrow s. R eprint 
No. 18, published by S ta te  E ngineering  E x 
perim ent Station, Georgia School of Technology, 
A tlan ta , Ga. 4 pages. A n improved nomograph 
for sim ultaneous involution and m ultiplication 
of fractional powers.

Transactions of the Am erican F oundrym en’s 
Association. Published by the A ssociation, C hi
cago, 111. Proceedings of the 49th annual busi
ness m eeting, Ju ly  1945, w ith m ore than  60 
technical papers.

A S tatistical Review of Arizona. 1946 edi
tion. Published by V alley N ational Bank, 
Phoenix, Ariz. 22 pages. A  s tatistical survey 
showing the grow th and developm ent of the
State  of A rizona, with data  on population, em 
ploym ent, bank deposits, taxes, re ta il sales, ag ri
culture and m ining.

Mica Deposits of the P etaca D istric t, Rio
A rriba County, N ew  M exico. By R ichard  H . 
Jahns, U . S. Geological Survey. Published by 
N ew M exico B ureau of M ines & M ineral R e
sources, Socorro, N . M. 289 pages. $2. An
exhaustive description of mica in the Petaca 
pegm atites, w ith notes on the  occurrence of 
feldspar, beryl, and colum bite-tantalite. 25
plates and 28 figures are included.

F . O. B. Los Angeles. Published by the D e
partm ent of W ater and Pow er, Los Angeles, 
Calif. 40 pages. A n appraisal of m anufactu ring  
opportunities in Los Angeles. M aps, photo
graphs and sta tistica l tables are included.

Econom ic Base for Pow er M arkets in L inn 
C ounty, Oregon. By M ilton N . N elson and 
Carol Colver. Published by Bonneville Pow er 
A dm inistration, P ortland  8 , O re. 61 pages. A 
s tatistical appeal to industry  for the  use of 
power in this county. ̂  Reviews the physical 
base, people and their incomes, public facilities 
and finance. A  m ap, photographs, statistical 
tables and diagram s, and appendix tables are 
included.

O regon Q uicksilver M ap. B y F rancis  F red 
erick. Published by the  S ta te  D epartm ent of 
Geology & M ineral Industries , 702 W oodlark 
B ldg., P ortland  5, Ore. 25 cents. A  m ap, four 
miles to the inch, showing all know n O regon 
quicksilver deposits. Contains a m arginal list 
of all m ines according to counties and to the 
am ount of their production.
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W IL F L E Y  Is the  i d e a l  p u m p  I&r low  
cost h a n d lin g  o f acids, co rro sives, 
hot liquids, m ild  a b ra sives.  E x c lu s iv e  
fe a tu re s  o f d e s ig n  a n d  c o n s t r u c t io n  h a v e  e n a b le d  
the  W IL F L E Y  A c i d  P u m p  to e s t a b li s h  im p r e s s iv e  
re c o rd s  fo r  t r o u b le - f r e e  p e r fo rm a n c e  in  m o d e rn  
c h e m ic a l  p la n t s  a l l  o v e r  th e  w o r ld .  W o r k s  o n  b o th  
in te rm itte n t a n d  c o n t i n u o u s  o p e r a t io n s .  1 0 - to  
2 0 0 0 - G . P . M .  c a p a c it ie s .  1 5 - to  150 -ft. h e a d s  a n d  
h ig h e r .  I t 's  th e  p u m p  to  b u y  w h e n  y o u  w a n t  lo w  
co sts. W r it e  o r  w ire  fo r  c o m p le te  d e ta ils .

A. R. WILFLEY & SONS, in c .

D E N V E R ,  C O L O R A D O ,  U . S . A .

N E W  Y O R K  O F F IC E : 1775 B R O A D W A Y ,  N E W  Y O R K  C IT Y
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WIRE 
CLOTH

IN

BRASS

COPPER

BRONZE

MONEL

NICKEL

ALUMINUM

STEEL

TUNGSTEN

MOLYBDENUM

STAINLESS

AND

SPECIAL

ALLOYS

•

IN ALL MESHES
Jelliff W ire  Cloth is made in all com 
mercial sizes, standard lengths of 100 
feet, 24-72 inch widths; special widths 
and cutting to specification. Available 
in all common and special weaves, 
crimped, calendered, or rolled.

=JELLIFP
C O M P L E T E  

F A B R IC A T IN G

Jelliff maintains special facilities for 

fabricating wire cloth into strainers, 

filters, and other specal wire - mesh 

fabricated parts.

DRIPPING BASKETS
Jelliff eli pp ing baskets are rugged  and 

strongly-braced, of metals, alloys, and 

in sizes and mesh to  meet your require
ments.

THE 

C. O. JELLIFF
MFG. CORP. 

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, Washington 25, 
D. C. In ordering any publications noted in this list always give the complete 
title and the issuing office. Remittances should be made by postal money order, 
coupons or check. Do not send postage stamps. All publications are in paper 
cover unless otherwise specified. When no price is indicated, the pamphlet 
is free and should be ordered from the bureau responsible for its issue.

Yields and Properties of Gases from  BM -AGA 
Carbonization T ests  a t 900° C. By D . E . Wolf- 
son  and D. A. Reynolds. B ureau of M ines, 
Technical Paper 693. Price 5 cents.

Prospecting  for M ineralization in Steeply 
D ipping Beds Covered by Glacial Till, Talus, 
and W eathered  Zones. By F . W . Lee, e t al. 
B ureau of M ines, Technical P aper 694. Price 
10 cents.

Exploration  for B arite  in H o t Springs 
County, A rkansas. By R obert B. M cElwaine. 
B ureau of M ines, R eport of Investiga tion  R. I. 
3963. M im eographed.

E xploration  of Georgia and South Carolina 
Sillim anite D eposits. By W . C. H udson. B ureau 
of M ines, R eport of Investigations R. I. 3927. 
M im eographed.

E xploration  of the M agnet Cove R utile Co. 
P roperty , M agnet Cove Area, H o t Springs 
County, Ark. By R obert V. Spencer. B ureau 
of M ines, R eport of Investigations R. I. 3900. 
M im eographed.

P ilo t-P lan t P roduction  of E lectrolytic M an
ganese from M anganese Ores from M etals Re
serve Stock Piles a t Dem ing, N . M ex., Cush
man, A rk., and Phillipsburg, M ont. B y J . IT.
Jacobs and H . C. Puller. B ureau of M ines, 
R eport of Investigations R. I .  3931. M imeo
graphed.

P ilo t-P lan t Investigations, M atte  Sm elting 
of Cham berlain, S. D ak., M anganese Ore. By 
D . R. Torgeson, et al. B ureau of M ines, R eport 
of Investigations R. I. 3917. M im eographed.

Exploration  of the  S toddard F luorite  Mine, 
Cheshire County, N . H . By J . D . Bardill.

B ureau of M ines, R eport of Investiga tions R . I .
3937. M im eographed.

Exploration  for Fluorite , C rittenden and 
L ivingston C ounties, K entucky. By X avier B. 
S tarnes and R obert C. H ickm an. B ureau of 
M ines, R eport of Investiga tions R. I .  3943. 
M im eographed.

E xploration  of B ishop Cap F luorspar P roject, 
D ona A na County, New M exico. By Fo rest J. 
Sur. B ureau  of M ines, R eport of Investigations 
R . I .  3946. M im eographed.

Exploration  for Fluorite , K rausse E sta te  
P roperty , C rittenden C ounty, K entucky. By
X avier B. S tarnes. B ureau  of M ines, R eport 
of Investigations R. I. 3953. M im eographed.

Boron in Iro n  and Steel. By R. S. D ean and 
B. Silkes. B ureau of M ines, In form ation  C ir
cular I .  C. 7363. M im eographed.

Tripoli. By R obert W . M etcalf. B ureau of 
M ines, In form ation  C ircular I . C. 7371. M im eo
graphed.

M agnesia from  Olivine. By E . A. Gee, c t al. 
B ureau of M ines, R eport of Investiga tions R. I .
3938. M im eographed.

A T est to D eterm ine the Lim e A bstraction  of 
Iron  Ores. By Ellis S. H crtzog. B ureau  of 
M ines, R eport of Investigations R. I .  3929. 
M im eographed.

Reconversion Problem s in Lead M etallurgy. 
By G. L . O ldright. B ureau of M ines, In fo rm a
tion C ircular I .  C. 7373. M im eographed.

Safe Storage, H andling, and Use of Commer
cial Explosives in  M etal M ines, N onm etallic

A L C O H O L S
Y I E L D - C O S T S  =  ?

One way to make sure of profitable production of 
commercial alcohols or potable spirits is to call upon 
Hicks for plant and equipment engineering and design.
Hicks plants and special distillery equipment are de
pendable low cost producers for many clients in the 
United States and abroad.

Hicks specialized experience in engineering, design, 
fabrication and construction of distilleries and distillery 
equipment can be the maximum profit factor in yield — 
quantity and quality — in relation to costs of operation.

Your inquiry to us about any distillation project — 
complete plant or single piece of equipment — will re
ceive expert attention. Write or telephone S. D. Hicks &
Sons Co., Hyde Park, 1671 Hyde Park Ave., Boston 
36, Mass.

Jfickâ~
C H E M IC A L  de P R O C E S S  

E N G I N E E R I N G
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T im ken 5% Nickel Alloy Tubes 
SERVE L O N G E R

in  Rlack Liquor E vaporators . ■ M

1

Ah*' -1“ i" ;a

■ : W Í

i l l

ÿ i i i l

From  laboratory studies, and investi
gations and testing under actual plant 
co n d itio n s , in  m any northern and 
southern m ills during the last 8 years, 
T im ken has d ev e lo p ed  5% N ic k e l  
tubes which m eet specific black liquor 
corrosive problem s for greatly im 
proved life-over-cost.
N o  other steel producer has devoted  
so much research to physical require
ments necessary to expedite installa
tion and assure m axim um  service. 
Studies have included causes of gen
eral corrosive attack and pitting in 
actual s e r v ic e  w h ere  black liquor 
concentrations run over 40% solids, 
w here liquor tem p era tu res exceed  
220 degrees F., w here sulphidity of 
cooking liq u o rs e x c e e d s  25%, and  
w here forced circulation evaporators 
have had thru-put increased by larger 
pump installations.
T im ken 5% N ick el alloy tubes have 
uniform ity of structure and are given  
flaring and hydrostatic tests at 1,000 
lbs. per square inch.
A  T im ken specialist w ill bring you  
recom m endations. W rite  S tee l and  
T ube D ivision, T he T im ken Roller  
Bearing Company, Canton 6, Ohio.

TIMKEN
<zr/me 

STEEL ĄN5 
SEAMLESS TUBES

Y E A R S  A H E A D  —  T H R O U G H  6X P Î H 1Î H Û I  AMI} R E S E A R C H

S P E C IA L IS T S  in  h o t rolled and  cold fin ished  Alloy Steel B ars fo r  fo rg 
ing  and  m ach in ing  app lications, as  well as a  com plete ran g e  of S ta in less, 
G raph itic  an d  S ta n d a rd  Tool Steel analyses. A lso Alloy and  S tain less 
Seam less Steel T ub ing  fo r  m echanical and  p ressu re  tube app lications.
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M ines, and Q uarries. By D . H arrin g to n  and J .  
H . E ast, J r . B ureau of M ines, in fo rm ation  
C ircular I .  C. 7380. M im eographed.

Same Safety Practices for M etal M ines, N on- 
m etal M ines (O th e r T han  C oal), Mills, M etal
lurgical P lan ts , and Q uarries. B ureau of M ines, 
Inform ation  C ircular I .  C. 7387. M im eographed.

Standardized T ests  for D eterm ining  the Physi
cal Properties of M ine Rock. By Leonard 
O bert, et al. B ureau of M ines, R eport of I n 
vestigations R. I .  3891. M im eographed.

Dyes. U . S. Tariff Commission, W ar Changes 
in In d u s try  Series, R eport No. 19. Price 25 
cents.

Recommended M inim um  Criteria for A p
proval of Establishm ents Offering N onagricul- 
tu ra l, O n-the-job  T rain ing  for V eterans. D e
partm en t of^ L abor, R etra in ing  and  Reem ploy
m ent A dm inistration . U nnum bered prin ted  
leaflet.

Federal Specification for M otor-Fuel M. 
VV-M -561. Price 5 cents.

R eport to Congress on Foreign  Surplus D is
posal. O ctober 1946. Office of the Foreign  
L iquidation  Commissioner. D epartm ent of S ta te  
Publication 2655. Price 15 cents.

D D T  and O ther Insecticides and R epellents 
Developed for the Arm ed Forces. D epartm ent 
of A griculture, M iscellaneous Publication No. 
606. P rice  20 cents.

T he Salt P roblem  in Irriga tion  A griculture.
By H . E . H ayw ard  and O. C. M agistad. D e
partm en t of A gricu ltu re, M iscellaneous P ub li
cation 607M . Price 5 cents.

Chemical D ipping T reatm ents  for C ontrolling 
M olding and S tain ing  W ood Boxes and C rates.
By Theodore C. Scheffer. Forest Products 
L abora to ry , M adison 5, W is. Fo rest P athology 
Special Release No. 28. Processed.

Some Causes of V ariab ility  in the R esults of 
Plywood Shear T ests. By D. W . Benscnd and 
R. J. P reston. F o rest P roducts  L abora to ry , 
M adison 5, W isconsin. No. R1615. Processed.

F lu id -P ressure  M olding of Plywood. By 
Bruce G. H eebink. Fo rest Products L aborato ry , 
M adison 5, W isconsin. N o. R1624. Processed.

Resistance to  F a tigue  S tressing of W ood-to- 
M etal Jo in ts  Glued w ith  Several Types of A d
hesives. B y .H. W . E ickner and others. Fo rest 
P roducts L aboratory , M adison 5, W isconsin. 
No. 1545. Processed.

B uckling of Stiffened, F la t, Plywood P la tes 
in Compression. A Single Stiffener Perpendicu
lar to Stress. By T . B. H eebink and others. 
Fo rest Products L aboratory , M adison 5, W is
consin. No. 1553. Processed.

T he Applicability of Continuous Solvent E x 
traction  to  T u n g  Oil. By R aiford L. Holmes 
and F ran k  C. Pack. B ureau of A gricu ltu ral 
and In d u stria l Chem istry, A IC -116. M imeo
graphed.

B ibliography of R ecent Publications. B ureau  
of H um an  N u trition  and H om e Econom ics, 
F E  544. M im eographed.

Possible U tilization  of N ephelite B earing  
Rocks of N orthw estern New Jersey. By John 
M. P arker I I I .  Geological Survey, S trateg ic  
M inerals Investigations Prelim inary  R eport 
(3-208). M im eographed.

Flam eproofing of Textiles. By M arjorie W . 
Sandholzcr. N ational B ureau of S tandards, 
C ircular Ç455. Price 10 cents.

One H undred  Q uestions to  be Considered in 
Establish ing  a Small M anufacturing  Business. 
D epartm ent of Commerce, Office of Small B usi
ness. U nnum bered mim eographed.

Regional Shifts in the P ostw ar Traffic of Class 
I  Railways. In te rs ta te  Commerce Commission, 
Sta tem ent No. 4622. A large m im eographed 
repo rt and appendix, issued in tw o volumes.

W ar Industria l Facilities A uthorized Ju ly  
1 9 4 0 — A ugust 1 9 4 5 .  In d u stria l S tatistics D m - 
sion, C PA . Price $1.50.

D ocum entary  Publication  N os. 1 th rough  5 
entitled “ H isto rical R eports on W ar A dm inis
tra tion .”  No. 1— M inutes of the Advisory Com
mission to the  Council of N ational D efense; 
price 50 cents. No. 2— M inutes of the Council 
of the Office of P roduction  M anagem ent; price 
35 cents. N o. 3'—M inutes of the^ Supply P r i
orities and A llocations B oard ; price 30 cents. 
No. 4— M inutes of the W ar Production  B oard ; 
price $1.50. N o. 5— M inutes of the P lann ing  
C om m ittee of the  W ar P roduction  B o ard ; 
price 50 cents.

SOLKA-FLOC, a  un ique B row n C o m p a n y  product, is  a  fine ly  divided, chem i
ca lly  purified cellu lose fibre. It is stead ily  find ing w ider uses in industrial 
o p e ra t io n s  fo r  both p rocess and  p roduct im provem ent.

U nexce lled  in purity a n d  uniform ity, SOLKA-FLOC is p roduced  in a  w ide 
varie ty  o f physica l fo rm s g iv in g  unusua l com b inations o f technical p rop e r
ties. M e m b e rs  o f  the  line a re  un ique  in the filler field, be ing  excellent 
b inde rs from  n o n -a b ra s iv e  o rga n ic  origin, low  in  specific g rav ity  and  o f  
ne g lig ib le  a sh  content. The co lo r ra n ge  o f  SOLKA-FLOC is from  natura l cream  
to pu re  white. A  varie ty  o f  fib re  lengths is ava ilab le ; bulk, app a re n t d en 
sity, a n d  a b so rb e n c y  can be  controlled. This ra re  com b ination  o f  p rop e r
ties ha s p roved  its m erit in com m ercia l app lication  a n d  SOLKA-FLOC is being 
p rofitab ly  adap ted  to u se  in the fo llow ing  fie lds; rubber, plastics, a d h e s
ives, protective coatings, ink, filtration, plastic w ood, decora tive  coatings, 
cosmetics, etc.

Fo r details o n  how  SO LKA-FLOC m ay be em p loyed  to extend supp lie s of 
m ore  critical m aterials, p roduce  new  o r  better fin ished  products, o r  fac il
itate m anufactu ring  operations, a d d re ss  o u r  Technical Se rv ice  Departm ent. 
Full he lp  w ill be  g ran te d  g lad ly , re ga rd le ss  o f  the nature  o f  y o u r  o p e ra 
tions, a n d  adeq ua te  sam p le s o f  SOLKA-FLOC supplied.

*Reg. Trade Mark

282 D E C E M B E R  19 4 6  •  CHEMICAL EN G IN EER IN G



à

WHERE THE MOST IMPORTANT

THING IS EVERYTHING I

There Can Be N o  Substitute for the Best D esign ! "

Many factors influence ultim ate earning power o f  a refinery. But 
nothing provides a sounder base for favorable statements . . .  than proper 

design o f  refining facilities.
For example, qu a lity  as w ell as q u a n tity  of yield  are established for 

years to come on the drawing board.
Direct operating costs, primarily a function o f  fuel costs, can be re

duced to a minimum only when use o f  utilities is correct in design con

ception.
Stream  efficiency stems directly from the efforts o f  the process and 

mechanical engineers.
And maintenance, w h ile  controlled by operation, can still be favor

ably affected by intelligent specification o f  m etallurgical and equipment 

standards.
Finally, flex ib ility—the ability to follow  the supply o f  raw materials 

a n d  the market for products—must be designed into a refinery unit before 

its construction.
These are not by any means all o f  the "plus values” that design can 

contribute to earning power. H owever, they do point inexorably to the 
conclusion th a t . . .  for earning power to be at the maximum during the 
life o f  processing u n its ..  ."There can be no substitute for the best design!”

t h e  M . W. J L e l l o g g  ( C o m p a n y

Engineers and Economists to the Petroleum Refining Industry /m x  
|K EU IJC & |  

\ W 7

N EW  YO RK, N. Y. • JERSEY CITY, N. J. • IO S  ANGELES, CALIF. • TULSA, OKLA. • H O U STO N , TEX A S • LO N D O N , E N G L A N D
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MAILING COUPON— GOOD UNTIL FEB. 28 , 1 947 , ONLY

Readers’ Service
Chemical Engineering
3 30  W est 42nd  Street, New York 18, N. Y.

me, without obligation, literaturePlease have m anufacturers send  
checked below

Name

Company

Street Address

Please fill out this coupon completely in order to avoid delay in handling. 
Coupon numbers correspond to descriptive paragraph numbers in the text.

MATERIALS 
HANDLING 
EQUIPMENT

Large Stock in 
New York City Warehouse 

ready for

I M M E D I A T E  
D E L I V E R Y

LIFT TRUCKS ELEVATORS 
SK IDS CASTERS
CO N VEYO RS BARREL STANDS
W AREH O U SE AN D  TRUCKS

TRUCKS DOLLIES

• Write for New Catalog  •

ALBERT H. CAYNE
Manufacturers Representative

264 CANAL ST.. NEW YOrtK 13 . N. Y. 
Phone: CAnal 6-7627-4918

a  EH! y y  yyi tyy
A  P o r t a b l e  

INDICATOR
P y r o m e t e r

B uilt w ith  th e  ENGELHARD friction- 
le s s  g a lv a n o m eter , e lim in a tin g  b e a r 
in g s  a n d  p iv o ts .
S tro n g ly  bu ilt to s ta n d  rou gh  ser v ic e .  
N in e  sta n d a r d  s c a le s — 4 C en tig ra d e , 
5 F a h ren h eit. S p e c ia l s c a le s  a v a i l
a b le  W e ig h t 11 Vi lb s .

W rite for d escr ip tive  B u lletin  400

Charles Engelhard, Inc.
233 N. J. R. R. AYE. 

NEWARK. N. J.

MANUFACTURER’S LATEST PUBLICATIONS
Chemical Engineering’s Readers’ Service, in cooperation with manufacturer, 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., New York 18, N. Y.

Bearings. Jos. T . R yerson and Son, Inc ., 
Chicago, 111.— Two-color illustrated  wall card 
illustra ting  and describing how to pour babb itt 
bearings.

2
Chemicals. A rm our & Co., Chicago, 111.—  

6 -page bulletin entitled “ T he A rm eens and Ar- 
macs as C ationic Em ulsifiers” describes the 
em ulsifying qualities and characteristics of ali
phatic am ines, and their aceta te  salts. C harac
teristics of em ulsions are discussed and the com
position and constan ts  of these high molecular 
w eight aliphatic amines are given in chart form.

3
Chemicals. H ercules Pow der Co., W ilm ing

ton , Del.— 20-page illustra ted  b rochure which 
explains in noil-technical language how this 
com pany's products are utilized in 12 m ajor in 
dustries, including the m anufacture  of adhesives, 
protective coatings, synthetic fibers, plastics, 
soap and d isinfectants, insecticides, rubber, ink, 
textiles, paper.

4
Chemicals. P aragon  T estin g  Laboratories, 

O range, N . J .— 84-page catalog  listing  the fine 
organic chem icals available from this company. 
C ontains inform ation on grades, properties, and 
includes prices.

5
Chemicals. Solvay Sales Corp.. N ew  Y ork , 

N . Y .— B ulletin N o. 5. 64-page booklet en
titled  Soda Ash contains inform ation on the 
properties of soda ash, bulk shipm ents, storage, 
conveying and elevating, unloading of bulk, un 
loading of bags and barrels, weighing, propor
tion ing  and feeding devices, sam pling and an
alysis, together w ith  o ther useful inform ation.

Chemicals. W itco Chemical Co., N ew  York, 
N . Y .— 40-page bulletin No. 46-2 describing 
W itcarb  R rubber reinforcing p igm ent available 
from  this com pany. C ontains a table of physi
cal properties and shows the effect of W itcarb

R  a t various loadings in a  num ber of m aterials 
such as n a tu ra l rubber, G RS, GR-1, etc.

7
Chemical Porcelain. Illinois E lectric P orce

lain Co., M acom b, 111.— 8 -page illustrated  ca ta 
log featuring the chem ical porcelain m anufac
tured by this company. Includes sizes and 
descriptions of porcelain pipes, fittings, expan
sion jo in ts, valves, flanges, ejectors, R aschig 
rings, and special shapes.

8
Cooling System s. B inks M fg. Co., Chicago, 

111.— B ulletin No. 351. 20-page booklet illus
tra tin g  and describing water-cooling system s for 
diesel engines. Contains several pages of engi
neering da ta  together w ith  diagram m atic 
sketches of the various types of equipm ent.

9
Corrosion-Proof Cement. C arboline Co., S t. 

Louis, M o.— 5, 1-page m im eographed bulletins 
describing how to  prepare various types of equip
m ent with carboline cem ent. These bulletins 
cover the repair of brass lined, rubber covered, 
brass, wood and stainless steel tanks and other 
process equipm ent. In s tru c tio n s  for the use of 
this cem ent for these various applications are 
included.

1°
Couplings. Philadelphia G ear W orks, Inc ., 

Philadelphia, P a .— Bulletin 150 illustrates and 
describes in detail the types of couplings made 
by  this company. Contains blueprin ts and cu t
aw ay views of the various types of couplings, 
and lists the  sizes and specifications.

n
D ust Collectors. T he  T herm ix  Engineering  

Co., Greenwich, Conn.— 20-page catalog describ
ing  the dust collecting equipm ent available from 
th is  com pany includes detailed description of 
d u st collectors. The A erotec tube is described.

12
Fans. Buffalo F o rge  Co., Buffalo, N . Y .—  

B ulletin No. 3756 is a 32-page booklet fea tu r
ing  the industria l exhausters m anufactured  by

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 j

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

CO

49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 j
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Ready to connect to yourpresent equipment.

rHAT DEFEATS CORROSION  

MAINTAINS PRODUC T / * *  

>URITY

A.S.M.E. Flange Set— for 
connecting glass pipe to 
A.S.M.E. or A.S.A. drilled 
flanges.

Tubing Ferrule Flange Set 
— for connecting glass 
pipe to metal tubing or 
unthreaded metal pipe.

Glass Lined Flange Adap
tor Set— for connecting 
glass pipe to glass lined 
flanges.

CONNECTING P y r e x  brand Glass Pipe to metal pipe, 
tanks, valves and other plant equipment is easy with 

the simple adaptor flanges shown above. With these adaptor 
fittings you can easily discover where and how P y r e x  Pipe can 
be used profitably in your plant.

P y r e x  Pipe is practical plant equipment. Its sturdiness and 
serviceability have been proved by installations that have been 
in operation for many years. I t  is the only pipe that gives you 
the combined advantages of visibility, corrosion resistance and 
purity maintenance. I t  can be installed and used with confidence.

For complete details on P y r e x  Pipe, write to the Industrial 
Sales Department CM-12 Corning Glass Works, Corning, N. Y.

VISIBILITY . The crystal clear transparency of Pyrex Pipe permits 
visual inspection of every foot of your pipe line at any time. This 
feature serves to forewarn you of unexpected trouble in your pipe 
lines. In some cases it has saved the entire amount of the investment 
in Pyrex Pipe in a single installation.
M A IN T A IN IN G  PRODUCT PURITY. Pyrex Pipe is resistant 
to all acids (except H.F.) and moderate alkalis. There is no heavy 
metal pick-up or danger of metallic contamination. Pyrex Pipe 
lines assure the ultimate in obtaining product purity.
EASE OF INSTALLATION. Your own men can install a Pyrex 
Glass Pipe Line. No special tools or special training are required.

The Pipe, the fittings and the hardware come to your installation 
point ready for assembly. Stock adaptor flanges are available to 
connect Pyrex Pipe to metal pipe and other plant equipment.
SIZES A N D  FITTINGS. Pyrex Glass Pipe is now available in 
1". 1J4". 2", 3" and 4". A complete line of standard Pyrex fillings 
includes ells, tees, return bends, laterals, and reducers. Special 
fittings can be readily made to your specifications. Standard fittings 
and adaptor connections are available with which to connect Pyrex 
Pipe to your present equipment.
LO W  COST. The initial cost of Pyrex Pipe (accessories included) 
is about the same or less than the cost of full weight copper or brass 
piping in comparable sizes, and is considerably less than the cost of 
most other corrosion resistant alloys. Whether you figure costs of 
new equipment in terms of initial outlay or in terms of over-all 
costs—spread over the length of service it will give you—Pyrex 
Pipe is your best bet.
PRESSURES A N D  TEMPERATURES. Operating temperatures 
as high as 250°F. are not unusual—and temperatures as high as 
400°F. can be considered. Most installations operate at pressures 
up to 50 p.s.i.—but pressures as high as 100 p.s.i. can be considered.

C O R N I N G  G L A S S  W O R K S
C O R N IN G ,  N E W  Y O R K

INDUSTRIAL SALES DEPT., CM-12 
Corning Glass Works, Coming, New York

Please send me IA-2 “Pyrex Pipe” for the Process Industry.

Name.

Address.



P U L V E R I Z E R S

this com pany. V arious types and models arc 
illustra ted  and  described. Sizes and capacities 
and o ther operating  data  a re  given in ch art 
form. V arious arrangem ents a re  illustra ted  and 
application as well as  installation  da ta  a re  in 
cluded.

13
F ilters. H ercules F ilte r Corp., P a te rson , N . J . 

T his com pany has s tarted  publication of its  new  
house o rgan  entitled  “ H ercules F iltra tio n  F ac t- 
F inder.”

14
Furnaces. Surface Com bustion Corp., Toledo, 

Ohio.— 4-page bulletin  No. S C -132 illustrates 
and describes th e  prepared atm osphere, ro ller 
hearth  furnaces for ferrous and non-ferrous bars, 
tubes and strips.

15
G askets. F lexita llic  Gasket Co., Camden,

N*. J .-—2 -page pocket size booklet describing 
Flexitallic  gaskets for sealing  steam  and o ther 
fluids under pressure. A  num ber of d iagram 
m atic sketches are used to illu s tra te  the  appli
cation of these gaskets to  h igh  pressure steam  
jo ints.

16
H e a t E xchangers. T he  Sim s Co., E rie , P a .—  

16-page booklet illu s tra ting  and  describing heat- 
recovery system s for in te rna l com bustion en 
gines used for generating  steam , heating  w ater, 
and  heating  air. T he various types of exchangers 
are described in detail and diagram m atic 
sketches and photographs a re  included. Speci
fication da ta  is tabulated.

17
In strum en ts. T he  B row n In s tru m en t Co., 

Philadelphia, P a .— 20-page catalog  No. 6707 
illustrates and describes the therm om eters and 
pressure gages m anufactured  by  this company. 
Details of construction  a re  show n together w ith  
inform ation on bulbs, charts  and o ther acces
sories.

18
In s trum en ts . Foxboro  Co., Foxboro, M ass.—  

Bulletin 277-1. 36-page booklet entitled P n eu 
m atic Control Valves and C ontroller A cces
sories. Consists of a  completely revised edition 
of this company’s valve bulletin.

19
In strum en ts. G otham  In s tru m en t Co., In c ., 

N ew  York,, N . Y .— 2-pagc leaflet illu s tra ting  
and describing th e  P Q R  a ir relay used in  tem 
pera tu re  and  pressure _ controllers. P rinciple of 
operation is described in a  d iagram m atic sketch.

20
M agnets, P ra te r  Pulverizer Co., Chicago,

111.— 4-page leaflet illu s tra tin g  and  describing the 
perm anent m agnet available from  th is com pany. 
Details of construction  a rc  shown. Sizes and 
dim ensions a rc  given.

21
M aterials H andling . A lbert H . Caync, N ew  

Y ork, N . Y .— 48-page booklet illu stra ting  and  
describing the m ateria ls handling  equipm ent 
such as conveyors, hand-trucks, lift trucks, etc. 
Also several leaflets covering such equipm ent as 
g rav ity  conveyors, hoists, belt-conveyors, dollies, 
hand trucks, etc.

22
M aterials H andling . C lark E quipm ent Co., 

B attle  Creek, M ich. 16-pagc illustrated-, folder 
describing the  C lark  T rucloader and  trtickload- 
ing  equipm ent. •• -

23
M aterials H and ling . S prout-W aldron & Cov;,. 

M uncy, P a .— B ulletin No. PV-546. 4-page . 
leaflet outlines th e  m ain features of this., com
pany’s pneum atic system s for hand ling  a ll types 
of free-flowing m aterial.

24
M aterials H andling . H ard inge Co. Inc ., 

York, P a .— C atalog N o. 33-D. 12-page illus
tra ted  booklet describing the  chem ical feeders 
m anufactured  by this company. Includes data  
on constan t w eight feeders, w eight recording, 
and volum etric belt feeders. Equipm ent is il
lu stra ted  w ith d iagram m atic sketches. C apacities 
and  dim ensions are tabulated.

25
M aterials H and ling . S tandard  C onveyor Co., 

N orth S t. Pau l, M inn.— B ulletin No. 15. 4-page 
leaflet featu ring  the  H andipilcr portable  con
veyor. B ulletin N o. 22 describes the  H andibclt 
portable  conveyor used for packages w eighing 
up to  135 lb.

26
M ixers. In te rn a tio n a l E ngineering  In c ., D ay 

ton, Ohio.— C atalog  101. 32-page technical 
bulletin  illu s tra ting  and describing the  m ixing 
and process equipm ent m anufactured  by this 
com pany. Contains inform ation on selection, es
tim ating  pow er requirem ents of m ixers and  gives

THE WILLIAMS PATENT CRUSHER & PULVERIZER CO.
2706 North Ninth St. St. Louis 6. Mo.

S ales A gen cies Include  
CHICAGO NEW YORK PHILADELPHIA

37 W. Yan Buren St. 15 Park Rrow 11 N. Fourth S i.

. • 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.

9  W illiam s "H e lix -Sea l" 
M ill viewed from above. 
Note how the cover can 
be raised providing ac
cess to the interior for 
repairs and adjustments.
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PULVERIZERS. For pulverized coal firing of 
boilere and furnaces, and for raw material 
grinding, B & W  Pulverizers offer many instal- 
lation, operating and maintenance advantages.

B & W  E Q U I P M E N T

(or the

Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service , , . Water-Cooled Furnaces . . , Super
heaters . . . Economizers . . .  Air Heaters . . .  Pulverized- 
Coal Equipment . . . Chaln-Grate Stokers . . .  Oil. Gas 
and Multifuel Burners . . . Seamless and Welded Tubes 
and Pipe . . . Refractories . . , Process Equipment.

P R O C E S S  I N D U S T R I E S
BOILERS. The complete line of B& W  boilers 
and related equipment meets all require
ments for dependable, low-cost steam gen
eration in any combination of capacity, pres
sure, temperature, fuel and space conditions.

ALLOY CAST IN G S. Parts for process equip
ment requiring high strength, and resistance 
to abrasion, corrosion and oxidation arc 
made in a wide variety of shapes and 
analyses in B& W 's foundry.

TUBES. Seamless and Welded Tubes are made by B& W  
in a full range of analyses from low carbons to high alloys, 
including stainless steels, to meet any service condition in 
high-temperature, high-pressure applications in chemical 
processes.

PRESSURE VESSELS. Sizes and shapes of de
pendable welded construction for any process 
requirement can be fabricated by B& W  from 
'carbon, alloy or clad steels. A ll vessels are 
x-ray inspected and stress relieved.
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detailed specifications for the various types of 
mixers. Theory of operation of turbine mixers 
is included. I t  is well illustrated  w ith simple 
sketches and photographs. Catalog 110 . 26-page 
catalog describing various types of portable and 
perm anent propeller-type mixers. Bulletin N o 
112 is an 8 -page pocket size folder on ribbon 
m ixers and blenders. Catalog No. 85 contains 
12 pages describing th is  com panv pebble and 
ball mills.

27
Ny!on-— E . I . du P o n t dc Nem ours & Co., 

W ilm ington, Del. New booklet explains how 
nylon was developed and how it is made. I t  
includes suggestions for the care of nylon fab
rics. Contains a section on the properties of 
nylon such as elasticity and resiliency, strength  
and resistance to abrasion, and other sim ilar 
iniorm ation.

28
Pip,e Coup'ing- Snyder Sales Corp.. Los 

Angeles, Calif.— Loose-leaf booklet illustra ting  
and describing the A ll-F lex ball bearing swivel 
type coupling available from this company. Con
struction  details are shown and specifications 
are included.

29
Pipe F ittings. Bouncy Forge & Tool W orks, 

Allentown, Pa.— 20-page catalog containing ap
plication inform ation, struc tu ra l data , installa
tion procedure, tem perature pressure ra ting  
charts, specifications and list prices of W eldolct 
fittings.

30
Pipe Insulation. M vstik Adhesive Products, 

Chicago, III.— 6-page pocket size folder describ
in g  and illustra ting  D ri-Pipe insulation used to 
prevent pipes from dripping.

31
Pow er Transm ission. Reeves Pulley Co.. 

Columbus, Ind . Illu stra ted  folder describing 
tins com pany’s speed control equipm ent, how it 
works. Includes da ta  on various applications.

32
Pneum atic E quipm ent. C urtis Pneum atic 

M achinery D iv., S t. Louis, M o.— Bulletin C-4 . 
10-page illustrated  bulletin, describes the Model 
C atr com pressors m anufactured by th is -co m 
pany. B ulletin A-4-B describes a ir hoists, cylin- 
ders and valves made by  this company.

33
Protective Coatings. E. I .  , |u p ont de 

A em ours & Co., W ilm ington, Del.— 40-page 
booklet listing  D uco and D ulux colors includes 
an alphabetical list of 631 color names. Con
tains color inform ation for automobiles for the 
years 1946, 1942, 1941 and 1940.

34
Protective Coatings Protective Coatings 

Corp., Belleville. N . J .— 16-page booklet de
scribing the plastic coatings available from this 
company.

35
Protective  Coatings W ailes Dove-H erm istou 

Corp., W estfield, N . J .— 4-page leaflet contain
ing  a visual index showing industrial applica
tions for the different types of B itum astic p ro 
tective coatings made by this company. The 
index consists of a large com posite draw ing 
ot a factory building showing where these p ro
tective coatings can be used to advantage.

36
Pulsation  D am pener. T he F luo r Corp. L td., 

fen t -”d}£eIes> Calif.— 6 -page bulletin entitled 
A he L  fleets and Corrections of Gas Pulsation 

Problem s.
37

Pum ps. Buffalo Pum ps, Inc ., Buffalo, N . Y.
Bulletin 964-D is a 32-page data  book giving 

construction  details, dimensions, installation and 
operating  data  on this com pany’s vertical and 
horizontal sewage pum p, self-prim ing sewage 
pum p, sewage ejectors and single suction sludge 
pumps for general purpose and special liquors. 
Includes specifications and installation instruc
tions. C onstruction details are shown in dia
gram m atic sketches.

38
Pum ps. T he  D uriron  Co. Inc ., D ayton, Ohio. 

—  t 1̂ ^°*  4 *P age  folder entitled “ How
to  Pack your D urco Pum p.” Includes inform a
tion  on types of packing to be used, sizes, and 
the  correct procedure for packing. A  chart shows 
the various styles, types, sizes, of Durco cor
rosion resisting  packing.

39
Pum ps. Peerless Pum p D iv., Food M achinery 

Corp., Los Angeles, Calif. 20-page bulletin  No. 
B-1S9 illustrates and describes the application of 
Peerless T urb ine Pum ps to industrial, municipal, 
engineering and agricu ltu ral installations where

' .

P M t R B l -  . . . .  

¿ I  10\1W
''c i a u h k

C at. No 
FM-0

C at. No, 
FM-1

C at. No. 
FM-3-

These im proved D em incralizers are 
the resu lt of intensive research in 
ion-exchange w ater purification  by 
B A RN STEA D engineers. They are 
w hat you m ight expect from  70 years 
of leadersh ip  in w ater purify ing 
equipm ent and our usual h igh quality  
w orkm anship . Like all Barnstead 
equipm ent they provide the m axim um  
purity  w ith low est operating  cost and 
trouble-free operation .

E m ploying two cation resin beds 
and two anion resin beds they de
liver w ater of m ore than twice the 
purity  of two-bed m odels. These four- 
bed m odels also "stay on the line" 
longer betw een regenerations —  usu
ally nearly  three times as long  as 
two-bed units. T his represents not 
only savings in m aterial, but much 
less w ork  fo r the operator.

T here  are th irteen  standard  m odels 
in the com plete line in capacities of 
from  3 to 1000 gallons per hour. 
W hatever your need for de-ionized 
w ater rem em ber you get g reater p u 
rity, low er cost, and operating  advan
tages no  o th er equipm ent can offer 
w ith  a B arnstead "D ouble-A ction" 
unit.

C at. No. FM -o. A  compact bench m od
el for Laboratories and small 
industrial needs. Brings the ad
vantages o f higher purity  and  
greater econom y to the small 
and m oderate user o f de-ion- 
izCd ua tcr. Capacity from  3 
to 12 gallons per hour.

Cot. No. F M -i. Portable floor m odel 
m ounted  on castors. Complete 
w ith  all operating valves, self- 
contained régénérant so lu tion  
tanks, and electric indicator 
tigh t to show  when regenera
tion  is needed. Capacity front 
7 to 30 gallons per hour.

Cat. No. FM-3. R uggedly built unit for 
industrial use, this is the  
finest de-m iucralizing equ ip 
ment a ta i/able . Incorporates 
m any Barnstead im provem ents 
in design. Capacity from  20 
to 1000 gallons per hour.

Send for Bulletin  112

4 LANESVILLE TERRACE, FOREST HILLS, BOSTON 31, MASS.
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f ê t o d u c e t à  o

Large stocks carried at all times, 

permitting prompt shipments . . .  

Uniformly high purity of 99%%

or better

selenium  and tellurium

N e w "V b t f k  17 ,N .Y . 

f ,  T e x a s
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HILLSIDE 5, N. J

W k You Can Depend On

P  KLEIN
FILTERS and FILTER LEAVES

• Positive Filtration ...  No C logging  
h  «Full Drainage

m  t o n s

OF
22°B'e AC ID 
AN HOUR 

ON A 
24 HOUR

basis 
designed I

lY AMERSIL I

Established 1909

The “Proof of the Pudding” that AmersiPs 
new engineering service pays off in practice, 
in large or small plants, having problems 
involving extreme temperatures and highly 
corrosive operating conditions is illustrated 

”1 by the case histories shown.
ANNEM.ED

A sk a n  A m e rs il 
engineer to' explain the 
new integrated engineer
in g  s e rv ic e  w h ich  
includes developm ent, 
research, design, con
trolled manufacture of 
major silica ware units, 
selection and purchase 
of auxiliaries—all under 
o n e  c o n t r a c t  o n e  
responsibility.

s i l l«

LASTS
*  -M l» 1* .

1 0

t im e s
longer

♦Nam e on request^

M E H S IL  CO M PAN Y Inc.
CHESTNUT AVENUE

Klein Ideal D ia tom aceous Earth Filters a n d  the 

exclusive Klein Filter Leaves, in combination, assure 
positive filtration at all times. O pe ra tion , cleaning 

a n d  m aintenance costs a re  at a  minimum with Klein 
Filters. In addition, m any 

rad ica l innovations are  incor

p o ra ted  in Klein Idea l Filters.
Y ou 'll want to know  abou t alt 
o f these if you  have  an indus
trial, chem ical o r food  filtration 

prob lem  in you r plant.

Wrile for latest 
Klein Bulletin

Klein Filter Leaf— If damaged, metal cloth 
easily replaced. No rivets. Note horizontal 
headers— central duct— Klein Cleanout Cap.

FILTER & 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.

sho rt pum p settings a rc  encountered and where 
there  ,s a necessity for deep-well tu rb ine pum p 
pow er and capacity . I t  is well illustra ted  w ith 
cut-aw ay views, schem atic d iagram s and in sta l
lation photographs,

40
- _ P u ri ? S' W arrf,n S team  P um p Co., Inc ., W ar
ren, M ass. B u lle tin  242, 8 -pagc booklet de* 
scrib ing  the line of close coupled pumps avail- 
able from this com pany. P rincipal features are 
described and illustrated  w ith cut-aw ay views

pumpseoffer”d‘.m* ‘ab'e ^  the di<imnt ^
41

,  ? efrf e ratio,n ' A nsu> Chemical Co., M ari
n e tte , W is. 6 -page bulletin describing refriger
a n t dryers 4-page booklet entitled R efrigerant 

and  describes th e  transfer 
of refrigerants from  one con tainer to another.

42
R otary  Knife C utter. S prout-W aldron & Co 

M uncy Pa.— Bulletin No. H D C -44S. 4-page 
folder featuring: the heavy-duty ro ta ry  knife
?nnstrSt mi A n th is - co.m Pany- Applications are illustra ted  and  the  principle of operation is shown 
by diagram m atic sketches.

43
R ubber Chemicals. Industria l Chem ical Sales 

D ivision, W est V irginia Puly  & Paper Co., New 
Y ork, N  Y .— 32-page booklet en titled  “ Indulin  
F o r  R einforcing R ubber"  describes a new rein
forcing p igm ent consisting  of lignin derived 
irom  pine wood. Included is a description of 
various tests dem onstra ting  the properties of 
Indu lm  _ reinforced rubber as well as suggested 
applications. C om pounding procedures a re  de
scribed.

44
R ubber H ose. B. F . G oodrich Co., A kron, 

Ohio.— C atalog  Section 4600. 4 -page folder il
lu s tra tin g  and  describing Spiralok  suction hose 
lo r excavating  and general u tility  service. C ata
log Section 4800 is a  2-page leaflet describing 
tile various types of w ater hose m ade by th is  
company. 3

45
. R ubber L ined Equipm ent. T he B. F . Good- 

Akr<2n * Ohio— '4-page leaflet illustra t- ' 
m g  the use of Vaulcalock rubber lined tanks 
valves, pipes and fittings used in  equipm ent 
fo r pickling and w ashing  m etallic  parts.

46
Safety. D ivision of L ab o r S tandards, U  S 

D epartm ent of L abor, W ash ing ton , D C I n 
dustria l Safety C hart— Series R. C hart No. 1 
illustra tes and  describes th e  safe use of scaffolds.

47
Safety. T he Pro tectoseal Co., Chicago 111__

8 -page illustra ted  bulletin  fea tu ring  the  p ro 
tectoseal system  of double perforated-m etai fire 
battles used in approved type safety cans for 
flammable w aste  m ateria l such as oily rags, 
etc. Booklet illustra tes th e  various types of 
safety  cans and containers m ade by  th is com 
pany.

48
_ t Equi pment .  E as te rn  E quipm ent Co., 
W illow  Grove, Pa.-^-C atalog Section A W T-50 
features this com pany’s Specti-G oggle for in 
d u stria l use. Includes price list.

49
Soldering. A lpha M etals, In c ., B rooklyn, 

N . Y .—-4-page folder describing Tri-C ore, a 
self fluxing solder w ith  th ree  cores located ju s t 
beneath  the  ou ter surface of th e  wire. A dvan
tages of using  this p roduct a rc  described.

50
Steam  Condensers. C. H . W heeler, P h ila 

delphia, P a .— C atalog  No. 1461 contains 44 
pages of photographs and  a  description of this 
com pany 's line of steam  condensers. C ontains 
several pages of engineering d a ta  on such sub 
jects  as atm ospheric relief valve sizes, tube char
acteristics, free d ry  a ir leakage, together w ith 
g raphs of a ir and w ater vapor m ix tu re  data. 
A lso contains a  tabulation  of pressure-tem pcr- 
a tu re  diversion tables.

Steel. Jessop Steel Co., W ash ing ton , P a . 
B ulletin  243 is a 20-page booklet illu s tra tin g  
and  describing the application of stainless-clad 
steel. Includes da ta  on chem ical analyses, cor
rosion resistance, toge ther w ith  inform ation on 
various types of fabrication. A  second bulletin  
illustra tes  and describes cast-to-shape tool steels 
m ade by  th is  company.

52
S torage T anks. Chicago ̂  B ridge & Iro n  Co., 

Chicago, 111.— Bulletin D  is a  20 -page booklet 
illu s tra ting  and describing th e  V aporsphere used 
for the  tem porary  storage of vapor from  vola
tile liquids stored in o ther tanks. I t  describes 
the  m ethod of reducing evaporation losses from
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NEW ECONOMY • NEW QUALITY 
NEW HIGH YIELDS

in the refining o f non-mineral oils! 
P R E S E N T IN G . . .

A  Continuous Process for Sep

arating Segments of Vegetable, 

Animal and Marine Oils Accord

ing to Molecular Weights and 

Structures

s m e m i
d e c o l o r i z e s ,  s e p a r a t e s ,  
e x t r a c t s ,  c o n c e n t r a t e s  
a n d  d e o d o r i z e s :

VEGETABLE O ILS
Soybean P eanu t
Linseed Tall
C ottonseed O ther s im ila r types

A N IM A L  PRODUCTS
Tallow s W axes Greases

M A R IN E  O ILS
Fish b ody and liver oils h av ing  d if
fe ren t physical, chem ical and  vita- 
m in-potency characteristics.

FATTY A C ID S
From  all sources

E ntire  C ontents C opyright 1946, 
T h e  M . W . K ellogg Co.

P erfected by The M. W. Kellogg Company after years of re
search, the Solexol process—now available to industry—offers 
major advantages to processors of fats and oils.

Solexol separates o il fractions by a method w hich over
comes the disadvantages o f chemical or high-temperature proc
esses. It neither destroys nor degrades any portion of the feed 
stock, delivering utmost yields of premium products.

Basic operating costs may be as low as a fraction of a cent 
to three cents a gallon. It is suitable for small or large scale op
erations. Pilot plant facilities are now available for the determi
nation of exact economics of individual operations. Inquiries 
are invited from processors of fats and oils. Glyceride Processes 
Division, The M. W . Kellogg Company, 225 Broadway, New  
York 7, N ew  York.

th e  M. W. K e l lo g g  C o m p a n y
New York, N. Y. 

Tulsa, Okla.
Jersey City, N. J. 

Houston, Texas
Los Angeles, Calif. f ï ï .Y A S F l  

London, Eng.



ALF THE COST
SAVE TIRES - TRUCKS - MANPOWER

L O A D  l u g g e r

S ta n d a rd  Tilt-Type Bucket

Bucket

Enclosed-Type W ater-T igh t Bucket

H un dred s of firm s a re  fin d in g  th e Brooks 

L oad L ugger in d isp en sa b le  in  Iheir v a r io u s  

lo a d in g , h a u lin g  a n d  d u m p in g  op era tion s . 

K eep in g  grou n d s c le a n , co lle c t in g  an d  

ca rry in g  a w a y  fu rn ace  res id u e , lo a d in g  

a n d  h a u lin g  p la n t w a s te ,  transporting  

fin ish ed  a n d  u n fin ish ed  prod u cts— in short, 

a lm ost a n y  ty p e  of m a ter ia ls  h a n d lin g  is  

fac ilita ted  w ith  th is h ig h ly  v e r sa tile  s y s 

tem . O p era tes  h y d ra u lic a lly  from  p o w e r  

tak e-off . . .  is  on e-m an  con tro lled  . . . 
n e e d s  o n ly  15 se c o n d s  for lo a d in g  or 
du m pin g .

A  Brooks L oad L u ggar  in s ta lled  on o n e  

of yo u r  trucks s e r v e s  a n y  nu m ber of d e 

ta c h a b le  bu ck et b o d ies  sp o tted  a t var iou s  

lo a d in g  p o in ts th rou ghout yo u r  p la n t and  

grou n d s. Y our lo a d in g  crew  k e e p s  b u sy  

co n sta n tly  lo a d in g , w h ile  th e truck is  co n 

s ta n tly  h a u lin g , du m pin g , return ing a n  

em p ty  bu ck et a n d  p ick in g  up th e n ext  

fu ll o n e . A n d  th ere 's  a  b u ck et for e v e r y  

ty p e  of m a ter ia l w h e th e r  ligh t or h e a v y ,  

liq u id  or d u st, hot or co ld . W rite for  
c a ta lo g  1-A, to d a y .

506 DAVENPORT ROAD, KNOXVILLE 8, TENN.
D i s t r i b u t o r s  in al l  P r i n c i p a l  C i t i e s

POOKA EQUIPMENT AND MFG.CO.

flat bottom ed tanks s to ring  volatile liquids. Dc- 
tails of construction, operation, and applications 
are discussed. A  section is devoted to methods 
of determining' capacities and how to  design 
vapor lines.

53
Coating. Tennessee E astm an Corp., 

K ingsport, Tenn.— 4-page leaflet entitled “ P ro 
tective S trip  Coatings of E astm an Cellulose 
A cetate B u ty ra te .” Includes inform ation on how 
strip  coatings are applied as well as the  cost of 
such coatings.

54
Textile  Chemicals. A m erican Cyanam id Co., 

Bound Brook, N . J .— B ulletin entitled “ A Dye 
S tain ing  Technique for S tudying Shrinkage 
Control in C otton by M elamine R esin." A nother 
bulletin No. 115 describes the use of A erotex 
cream  450 used for crease resistan t finishes.

55
Textile  Chemicals. Am erican Cyanam id Co., 

Bound Brook, N . J .— B ulletin 109. 8 -page bul
letin describing A erotex resin M-3. O utlines 
uses, m ethods of application, general properties, 
typical form ulas, and o ther inform ation.

56
Valves. D urabla M fg. Co., New Y ork, N . Y. 

- C a ta lo g  No. 920 entitled “ P um p Valve Serv
ice illustrates and describes the  application of 
this com pany’s valve units for reciprocating 
pum ps and diesel engines.

57
Valves. Leslie Co., L yndhurst, N . J .— Bulle

tin '161, 20 -page illustrated  booklet describing 
pressure reducing valves, differential valves and 
overflow valves for steam , a ir o r gas service.
1 lie various models are illustrated  w ith cross- 
sectional cut-aw ay views, and details of con
struction , sizes, and pressures arc given. Also 
covers installation and maintenance.

58
W ater T reatm ent. Am erican K A T  Corp., 

iNew 1 ork, N . Y .— F o u r engineering da ta  sheets 
covering different phases of w ater trea tm en t are 
??-r> , l ° " s :  C L  ?° on colloids; SC 12 on scale; 
L i t  15 on corrosion; A S 10 on after-treatm ent.

59
W eighing Equipm ent. R ichardson Scale 

Co. Clifton, N . J .— B ulletin No. 8946 contains 
4 pages illustra ting  and describing this com
pany s autom atic bulk w eighing scale. O pera
tion is described in detail and sketches show 
construction  details. B ulletin 9646 is a  4-page 
booklet featuring  the model G-3S autom atic 
bagging scale m ade by this company. Con
tains d iagram m atic sketches showing con
struction  details and various application a r
rangem ents. L ists various accessories avail
able for special applications.

60
W elding Ampco M etals, Inc ., M ilwaukee, 
'.s - Bulletin 68A. 20-page booklet describing 

resistance welding electrodes and alloys. Con
tains diagram s and inform ation on w ater cooled 
electrode holders and other w elding equipment.

61
W elding. Ampco M etal Inc ., M ilwaukee, W is. 
Bulletin \ \  -28. 16-page booklet .features the 

welding of alum inum  bronze electrodes by the 
carbon and metallic arc method. Contains a 
w cldabihty ch art for coppcrbased alloys listing 
33 bronze alloys, their chem ical composition, 
physical properties, etc.

62
W elding. C. E  Phillips & Co., D etro it, 

-Mich.— 4-page booklet giv ing  instructions for 
m aking m achinable a rc  welds in cast iron.

63
. W ire Rope. Preform ed W ire  Rope In fo rm a

tion B ureau, Chicago, 111. 16-page booklet giv
ing inform ation on preformed wire ropes.

64
W ood Products. T im ber E ngineering  Co., 

W ashington, D, C.— 32-page booklet entitled 
-The 1-orest Industries  Blaze New T ra ils .” 

D iscusses the facilities of this com pany and the 
developm ent of wood products and wood deriva
tives. Various wood processes and products are 
described and illustrated.

Requests for literature listed below should 
be sent direct to company address. 
Not available from Reader’s Sendee.

A lum inum  Alloys. Reynolds M etals Co., 
Dept. 47, 2500 S. T h ird  S t., Louisville 1. Ky. 
144-page wire-bound booklet entitled “ H eat 
l re a tin g  A lum inum  Alloys.”  C ontains a sim- 
phned explanation of the  m etallurgy and heat- 
treatm ent of alum inum  alloys for both the tech
nician and non-technical person. I t  is well 
illustrated and contains tables, charts and photo- 
m icographs. Price, $1.
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"A -Q " G ears
£i*rV;.fAîrcr«ff Quality)P ow er Units

Commercial Gears

Speed Reducers

Firm

EQDTEfBRO S.
S 0Z&& ‘P o u ter TżtaaĘfł& Aa im , 7 Im u q k  TB attm  &&sm.
FOOTS BROS. GEAR AND MACHINE CORPORATION, 4545 S. Western Blvd. . Chicago 9, III.

A  recently issued bulletin on Power Units 
giving complete engineering data on "pack- 
ages of power" will be sent on request. 
Also available is a bulletin on Aircraft 
Quality Gears. Mail the coupon.

j Foote Bros. Gear and Machine Corporation 
I Dept. H, 4545 S. Western Boulevard, Chicago 9, Illinois J Please send me Bulletins on: j □ Power Units □ Aircraft Quality Gears.

I Name....................................Position........

Address .

CHEMICAL ENGINEERING • D EC EM BER 1946  •

What is your particular need  in p o w er  transm ission ?
Do you  n eed  gea rs— spur, helica l, w orm  or b e v e l, of 

east iron, stee l, bronze or com position?  Foote Bros, h as  
been  m aking gea rs for a lm o st a  century— giants 2 0  fee t  
in d iam eter to m idgets you  can hold  in o n e  hand.

Do y o u  n eed  sp eed  reducers for the m achinery in 
your plant or the m ach ines you  m ake? Foote Bros, h as  
a  com p lete  line o f he lica l and  w orm  g ea r  reducers as  
w e ll a s  flex ib le  cou p lin g s .

H ave you  a problem  w h ere  extrem e sp ee d s , com 
p actn ess, e ffic ien cy , or lo w  n o ise  lev e l are im portant?  
Foote Bros. “ A -Q ” (aircraft quality) gea rs are nearest 
to perfection .

Are y o u  fa ced  w ith the n eed  of controlling or a p p ly 
ing linear or rotary m otion continuou sly  or interm it
tently? Do you  n eed  an actuator to operate  on an  e x a c t  
tim e cycle  or control m otion w ithin c lo se  lim its? Foote  
Bros. P ow er Units are the a n sw er . They m ay b e  e n g i
neered to m eet unusual sp a ce , w e ig h t or sp ec ia l 
requirem ents.

W ide ex p erien ce , broad line and  co m p lete  fac ilities  
m ake Foote Bros, your N o. 1 sou rce for p o w er  trans
m ission  equipm ent.



One of the Big 3 in Electric Power Equipment 
Biggest of All in Range of Industrial Products PUMPS

TO GIVE UNDIVIDED RESPONSIBILITY 
FOR CAPACITY...EFFICIENCY...HEAD
N O T  ONE maker s pump hooked up to another maker’s motor 

but pump A N D  motor, designed and built as a unit by Allis- 
Chalmers.

There s no buck-passing. Allis-Chalmers backs every "Elec- 
trifugal ’ pump all the way —  tests and checks the performance 
of each unit, at the factory.

F O R  E V E R Y  P U M P IN G  N E E D  . . .  C A LL  O N  A - C

This versatile, popular Electrifugal” pump is only part of the 
complete Allis-Chalmers line of centrifugal, axial and mixed- 
flow pumps —  single or double suction, single or multi-stage 
capacities up to 170,000 gpm. Call your A-C office or dealer —  
or write for bulletin B6018. A llis-C halm ers, M ilw aukee.

A207}

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 y4 TO 25 HP
meeting a wide range of requirements as to capacity, head, 
and fluids to be pumped.

«jJ i T
11 M f i l l n i v
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...combined
SPLASH-PROOF, LO-MAINTENANCE MOTOR -
specially built for pump service. Sturdy, long-life rotor, 
interchangeable stator coils.



CHEMICAL E M tm C S -
H. M. BATTERS,  M a r k e t  E d i t o r

RISING TREND IN CHEMICAL CONSUMPTION REVERSED  
BY WIDESPREAD EFFECTS OF COAL STRIKE

T3RACTI0ALLY all branches of the 
chemical industry entered the final 

quarter of the year with indications that a 
new high would be registered for that pe
riod. Record activities throughout October 
were followed by a more or less seasonal 
drop in November with early December 
operations adversely affected by the wide
spread disturbance caused by the closing 
of bituminous mines and the placing of 
embargoes on the movement of freight.

Increased requirement for chemicals 
have followed as a result of a rising trend 
in industrial production. The Federal 
Reserve Board index for all production 
stood at 156 for the first quarter of this 
year, at 164 for the second quarter, at 179 
for the third quarter and the preliminary 
figure for October is 185. On the same 
authority, production of industrial chem
icals is represented by 382 for the first 
quarter, 388 for the second quarter, 393 
for the third quarter with 394 as the 
preliminary figure for October.

The Chemical Engineering weighted 
index for industrial consumption of chem
icals reached the record height of 216.21 
in October. The revised index for Sep
tember is 205.51 and in October last year 
the in^ex stood at 194.94. For the first 
10 months of this year the index has aver
aged a little over 200 and should wind up 
the year at around that level in spite of 
recent unfavorable conditions.

Consuming demand for chemicals in 
October was fairly well distributed. Pro
duction of superphosphate was 754,172 
tons which has been topped only once in 
the monthly records of the industry. The 
same holds true for glass container output 
while production of plate glass not only 
made a new record but was more than 
three times the amount turned out in 
October last year. For the first 10 months 
plate glass production was 170,814,531 
sq. ft. compared with 83,616,121 sq. ft. 
for the like period of 1945. The large 
output of glass has been accomplished in 
the face of a short supply of soda ash. It 
is reported that some branches of the in
dustry have been using relatively larger 
amounts of salt cake.

In the woodpulp trade not only was 
production pushed to a new high but im
ports also were reported to be larger, yet 
the call for pulp is so active that the 
larger amounts made available have failed 
to check the drain on inventories and 
both production and imports must con
tinue on a high plane if future consuming 
requirements are to be met. The bulk of 
imports of pulp to date have come from 
northern European sources but the re

moval of price ceilings has stimulated pro
duction in Canada and it is probable that 
more pulp will come from that quarter 
from now on as a result of the improved 
trading status.

The chemical industry goes into 1947 
with a 10 percent gain over the like months 
of 1946 and has good prospects of con
tinuing that advance for at least six 
months. Compared with other commodi
ties, prices for basic chemicals have ad
vanced only moderately. A boom in new 
chemical plant construction promises to 
exceed even the wartime peak—in spite of 
high building costs and the taking over of 
at least $150,000,000 worth of munitions 
plants sold or leased by the War Assets 
Administration.

Production of industrial chemicals in the 
first twelve months of peace—August 1945 
through July 1946—dropped nearly 8 per
cent from the rate reached in the peak 
year of 1944. The greater part of this de-

C h e m ic a l  E n g in e e r in g  I n d e x  

In d u s tr ia l  C o n su m p tio n  o f  C h e m ic a ls
1935 =  100

R evised  O ct.
S ep t.

F e r t i l iz e rs  .................................... 40.30 40 .98
P u lp  a n d  p a p e r .......................... 20 .77  23 .20
P e tro le u m  r e f i n i n g   18 .98  19.45
G lass  .............................................. 22 .70  24.04
P a in t  a n d  T a r n i s h   20 .40  21.00
Iro n  a n d  s t e e l ............................  12.20 12,89
R ayon  ...........................................  :s.93 20.82
T e x tile s  .................................  11.00 12.30
Coal p r o d u c t s .............................. 9.58 10.13
L e a th e r  ..........................................  4.30 4 .00
I n d u s t r i a l  e x p lo s i v e s . . . .  7.30 7 .4 9
R u b b e r  ..............................  C.G5 g '.75
P la s t ie s  ..........................................  o.2S G.50

205.51 210.21

clinc came immediately after the close of 
hostilities when cancellation of govern
ment contracts brought some dislocations, 
but adjustments were made quickly and 
since then the trend of production has 
been mainly upwards.

This excellent showing was made in the 
face of many unfavorable conditions. 
Strikes, within and outside the industry, 
scarcities in raw materials, shortage of 
trained labor, packaging and transporta
tion problems, enforced use of over
worked equipment, and ceiling prices 
which made no provision for advancing 
production costs, were among the most 
important obstacles which had to be over
come. Back of the urge for greater pro
duction totals was the unprecedented de
mand from practically every chemical-con
suming industry. In many cases, and - this 
is especially true for the heavy tonnage 
products such as alkalis, the output of 
chemicals was inadequate and not only 
were all domestic requirements not met 
but export trade was restricted as well.

The chemical industry', with a leveling 
of the hills and valleys, has shown a 
healthy annual increase over every 10- 
year period. During the war this average : 
rate of increase was considerably acceler
ated and the transition to peace "has dem
onstrated that even wartime liighs are be
low our current normal if consideration is 
given to combined domestic and foreign 
requirements. Members of the industry 
had foreseen this situation and long before 
the end of the war, plans W'ere made to 
expand facilities to a point in keeping with 
postwar consuming requirements. Unfortu
nately means for translating plans into* 
realities w’ere lacking, first because of short
ages in materials essential for building and 
equipment and later by regulations which 
controlled delivery of these materials and 
the purposes for which they might be used.

The fact that both production and con-

CHEMICAL ENG INEERING • D EC E M B ER  1946
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D R  A C  C O  C  O  R  P  O  R  A T  I O N
4071 E. 116th St., Cleveland 5, Ohio blew York O f f i c e - 130 W. 42nd St.

Dust Causes  
Needless Expense

S t o p  i t  w i t h  

D R A C C O  D U S T  C O N T R O L

S  D U S T  C O N T R O L  E Q U I P M E N T
P N E U M A T I C  C O N V E Y O R S  • M E T A L  F A B R I C A T I O N

sumption of chemicals was on an upward 
curve in the latter part of the year means 
that the industry will enter 1947 on a 
level close to 10 percent ahead of that for 
the corresponding period of 1946. Any 
view of later possibilities can be upset by 
labor troubles or other untoward devel
opments but based on the present position 
of the separate branches of the chemical in
dustry, operations through the first quarter 
of 1947 should maintain their 10 percent 
gain over the like months of 1946.

The program for the fertilizer vear offers 
a fair guarantee that fertilizer chemicals 
will be in demand in large volume not 
only through the first quarter but in the 
second quarter as well. A changed price 
situation has paved the way for larger im
portations of wood pulp and pulpwood 
with a corresponding improvement in the 
outlook for pulp and paper production. 
Petroleum refining which was expected to 
move down sharply with the passing of 
military outlets has been maintained at a 
high rate. Glass plants will open the new 
year with the container branch asked to 
continue to carry a good part of the coun- 
trys’ packaging requirements while the flat 
glass branch, which was at low ebb in the 
first quarter of 1946, also will be operating 
at close to record capacity. At the conven
tion of paint men held last November, it 
was reported that paint outputs continued 
to make new records in spite of the wide
spread shortage in numerous paint-making 
materials. The shortages may be somewhat 
lessened in the coming quarter and even 
though changes may be slight, production 
should hold up well. Producers of ravon 
wrote a new high for output in 1946 and 
plans for new capacities give promise that 
the new year will continue the march of 
progress.

Soap makers over a long period have 
been handicapped perhaps more than any 
other line of manufacture in the chemical 
process field. Unrestricted trading, in oils 
and fats with higher price levels in effect 
has helped a little in the way of uncover
ing supplies but shortages were too large 
to be made up in a short time and the 
outlook for the first quarter is not too 
favorable. The outlet for chemicals in 
making synthetic rubber likewise mav have 
passed its peak. Natural rubber is being 
made available in larger tonnage and there 
lias been a tendency to keep lifting the 
percentage of crude allowable in the mak
ing of tires and other rubber products. In 
short, crude rubber is steadily improving 
its position and ultimately this" must affect 
production of synthetic.

Chemical Engineering Ind ex 

In d u s tr ia l Consum ption of Chem icals

1946 *
Fertilizers............... 44.50
Pulp and paper  21.50
Petroleum..............  18.80
Glass......................  21.75
Paint and varnish.. 20.35
Iron and steel  10.40
Rayon..................... 20.00
Textiles..................  11.10
Coal products  8.07
Leather................... 4.54
Explosives.............. 6.30
Rubber...................  0.79
Plastics................... 6.50

200.60

* P a r t ly  e s t im a te d .

Jan.-March Jan.-March f
1946 1947

44.71 46.80
20.92 22.00
18.08 19.00
20.77 22.20
19.27 20.70
7.09 12.50

20.05 20.50
10.S6 11.30
6.41 9.40
4.67 4.70
5.43 6.80
6.90 6.70
5.86 7.40

191.02 210.00

f E s tim a te d .

D u s t  i s  t h e  c a u s e  o f  M A N Y  e x p e n s e s  t h a t  m a y  
a d d  u p  t o  a  B I G  t o t a l .  I t ’s  a  d a i l y  h e a l t h  h a z a r d  
. . .  s l o w s  d o w n  p r o d u c t i o n  . . .  c a u s e s  e x c e s s  w e a r  
o f  b e a r i n g s  a n d  o t h e r  w o r k i n g  p a r t s .  F r e q u e n t l y  
m a k e s  it d i f f i c u l t  t o  m a i n t a i n  h i g h  q u a l i t y  o f  a  
p r o d u c t .  D u s t  A L W A Y S  c a u s e s  l o s s ,  a n d  D R A C C O  
D u s t  C o n t r o l  A L W A Y S  s a v e s  m o n e y .  W h y  n o t  d i s 
c u s s  y o u r  d u s t  p r o b l e m s  w i t h  D R A C C O  E n g i n e e r s ?  

i T h e i r  r e c o m m e n d a t i o n s ,  b a s e d  o n  o v e r  t h i r t y  
y e a r s  e x p e r i e n c e  in  d u s t  a n d  f u m e  c o n t r o l  m a y  
l e a d  t o  c o n s i d e r a b l e  s a v i n g s  in  y o u r  p l a n t .

For Further I n f o r m a t i o n  Wr i te
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F o r  e f f ic ie n t  l u b r i c a t i o n  t h e  

l o w e r  o p e r a t i n g  c o s t s ,

y e a r - r o u n d ,

Call in a Gulf Lubrication Engineer

G u l f  O i l  C o r p o r a t i o n  • G u l f  R e f i n i n g  C o m p a n y ,  G u l f  B u i l d i n g , P i t t s b u r g h ,  P a .
DIVISION SALES OFFICES: Boston  • N ew  Y ork  • Philadelphia • Pittsburgh • A tlanta  • N e w  O rleans • Houston ■ Louisville

H ERE’S a practical p lan  for m odernizing your  
lubrication  practice— to help  your m achines 

and equ ipm ent m eet today’s increasing production  
requirem ents.

T h rou gh  G u lf P eriodic C onsultation Service you  
get effective and continuous assistance on  your  
lubrication  problem s from  an experienced G u lf

Lubrication E ngineer. T his trained specialist w il l  
consult regularly w ith  your operating  
tenance m en— g iv e  you the benefit o f latest 
opm ents in  petroleum  science.

Call in  a G u lf Lubrication E ngineer today and  
ask h im  for additional inform ation  on  this ad
vanced p lan . W rite  or p hone your nearest G u lf office.

Helps make machines 
produce more at lower cost
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P r i c e s  continued their upward trend as 
many basic chemicals joined the move

ment that started when OPA dropped con
trols over commodities. Among the many 
chemicals that registered price gains were 
alkalis, solvents, muriatic acid, pigments, 
naval stores, potash salts, some of the or
ganic acids, and a long list of coal-tar 
chemicals. These price boosts reflect the 
readjustments to free market conditions, 
and it appears that the present surge will 
level off rapidly when the discrepancies be
tween higher production costs and selling 
prices are corrected. This balancing action 
had been expected and therefore has not 
had an adverse effect on demand.

Most of the synthetic ammonia plants 
built by the government during the war 
have been sold or leased to private enter
prise and are now swelling the domestic 
output of that chemical and causing a con
current rise in ammonium nitrate and nitric 
acid production. This is shown by the 
following production data. October out
put of synthetic ammonia was 80,829 
tons, this is 100 percent above May pro
duction and 78 percent above the monthly 
average in 1944. Nitric acid production in 
October was 61,686 tons, or 57 percent 
above the 1944 average monthly output, 
and 75 percent above September 1945, the 
first postwar month. October ammonium 
nitrate output was 85,554 tons or 11,000 
tons above the September figure and al
most 47,000 tons above September 1945.

Other chemicals that showed consider
able increase in output during the month 
of October were calcium carbide, chlorine, 
hydrochloric acid, lead arsenate, soda ash, 
sodium bicarbonate, sodium hydroxide, 
salt cake, and sulphuric acid.

The shortage in caustic soda recently 
was emphasized by reports that southern 
textile mills were threatened with having 
deliveries stopped because former sup
pliers, who under wartime orders were 
shipping from distant points, were reluc
tant to continue the long hauls with 
absorption of freight charges. Producers 
also are eager to return to a prewar status 
where they may concentrate on giving 
service to customers of long standing. In 
the meantime CPA and the industry 
advisory committee have cooperated in 
finding a solution to the problem.

Largely because of the heavier marketing 
of cottonseed, consumption of oil-bearing 
materials moved up sharply in October 
with the total crushed amounting to 988,- 
696 tons as compared with 637,254 tons 
in the preceding month. Despite reports of 
a larger import trade in copra, production 
of coconut oil was slightly lower than in 
September. The output of glycerine also 
fell off slightly and the high price levels at 
which glycerine is selling give proof of the 
continued scarcity of this material. Con
siderable interest has been aroused by the 
announcement that synthetic production of 
glycerine will be started at Houston, Texas, 
early in 1948 when a new plant is expected 
to be ready for operation. This will be the 
first commercial production of the syn-

J F M A M  J J  A S O N D  thetic product in this country’.
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1— Plunger guide

2 — Thermostat spring

3 — Internal lock w ashers

4 — Contact springs

5 — External lock w ashers

6 — Operating lever

7 — Cap  with integral springs in side

8 — Retaining spring

9 — Countersunk external lock washer 

10— Pressure spring for capacitor

11 —  Five-contact spring

12— Contact spring for radio part

13— Pressure spring and terminal

14— Involute spring

15— Contact point for solenoid

16— Contact springs

— made of Phosphor Bronze strip supplied 
by Revere

REVERE P H O SP H O R  B R O N Z E S
O F F E R  M A N Y  A D V A N T A G E S

S trength — Resilience — Fatigue Resistance — Corrosion Re
sistance—Low Coefficient of Friction—Easy Workability—are 

outstanding advantages of Revere Phosphor Bronzes, now avail
able in several different alloys.

In many cases it is the ability o f Phosphor Bronze to resist 
repeated reversals of stress that is its most valuable property. 
Hence its wide employment for springs, diaphragms, bellows 
and similar parts. In addition, its corrosion resistance in com
bination with high tensile properties render it invaluable^ in 
chemical, sewage disposal, refrigeration, mining, electrical and 
similar applications. In the form of welding rod, Phosphor 
Bronze has many advantages in the welding of copper, brass, 
steel, iron and the repair of worn or broken machine parts. 
Revere suggests you investigate the advantages o f Revere Phos
phor Bronzes in your plant or product.

CHEMICAL EN G IN EERIN G  •  D EC E M B ER  1946  •

COPPER AND BRASS INCORPORATED
Founded by P a u l Revere in 1801 

230 P ark  Avenue, N ew  Y o rk  17, N ew  Y ork
M ills: Baltimore, M d.; Chicago, III.; Detroit, Mich.; 
N ew  Bedford, Mass.; Rome, N . Y .— Sales Offices m  

P rincipal Cities, D istributors Everywhere.

Listen to  Exploring the Unknown on  the  M utual N e t
w o rk  every Sunday evening, 9 to  9 :30  p.m ., EST.

9.00



END USES FOR CHEMICALS
B u r e a u  o f  t h e  C e n s u s  has issued

further reports on end uses for chemicals 
based on allocation records of the War 
Production Board. The following data 
are for varying periods.

A cetic  A cid
January 1, 1944-June 30, 1945 

, Use 1,0001b. Percent
Total consumption1............................... 817,065 100.0
Direct military......................................  50,052 6.1
Foreign................................................... 911 0.1
Other uses.............................................. 766,102 93.8

Plastics and resins........................   263,593 32.3
Acetic anhydride...........................  212,473 26.0
Organic acetates (esters)2  164,357 20.1
Textile processing..........................  37,384 4.6
Metallic acetates (salts)................ 12,647 1.5
Drugs and pharmaceuticals  11,732 1.4
Paints and pigments.....................  5,639 0.7
Rubber chemicals..........................  3,255 0.4
Photography..................................  2,102 0.3
Miscellaneous*................................ 52,920 6.5

2 R ep o rted  co nsum ption , s u p p lem en te d  by 
a llo ca tio n  d a ta  w h e re  co n su m p tio n  figures 
w ere  n o t av a ilab le . 2 P re d o m in a n tly  so lven ts. 
a In c lu d e s  nylon  sa lts , c h lo ra c e tic  acid , in 
sec tic ides, dyestu ffs , a n d  noval ke tone .

Ethyl Acetate 
July 1, 1944-Juno 30, 1945 

, , Use 1 ,100 lb. Percent
Total allocations.................................... 124,172 100 0
Export...................................................  9,843 8.0
Other causes..........................................  114,329 92.0

Protective coating*.......................  78,502 63.2
Chemical manufacture..................  7,168 5.8

Ethyl acetoacetate  5,936 4.8
Acetic acid concentrate  1,232 1.0

Plastics...........................................  4,982 4.0
Dénaturants..................................  4,963 4.0
Adhesives and cements.................  4,825 3.9
Drugs and pharmaceuticals  2,783 2.2
Smokeless powder.........................  1,028 0.8
Cleaners and removers  995 0.8
Impregnated oil seals....................  755 0.6
Resins ................................  357 0.3
Aircraft cleaning............................  244 0.2
Food flavors.. . ............................  145 0.1
Research...................   89 0.1
M iscellancous................................. 7,493 6.0

* F o r m ili ta ry  a n d  in d u s tr ia l  e q u ip m e n t a n d  
fu rn itu re .

. A m yl A lcohol (A ll g ra d e s )
April 1-June 30, 1945 

Use 1,0001b. Percent
Amyl acetate (all grades).....................  2 ,3451 50.7
Lacquers and solvents2.........................  1,279 27.7
Ore flotation reagents  .......................  418 9.0
Drugs and pharmaceuticals.................  235 5.1
Adhesives.......................    180 3.9
Petroleum refining................................  44 1.0
Miscellaneous*.......................................  122 2 .6

1 U sed  in  th e  p ro d u c tio n  o f p en ic illin  (20% ), 
la c q u e rs  (73% ). a ll  o th e r  uses. 2 In c lu d es  
m e th y l p ro p y l ke tone . 3 In c lu d e s  c a rb u riz in g  
fluids, gum  in h ib ito rs , shoe p re p a ra tio n s , e lec 
tr ic a l  e q u ip m e n t uses, c lean ers , a n d  p r in t in g  
inks.

Industrial Ethyl Alcohol 190 Proof
October 1 ,1944-June 30,1945

Use 1,000 gal. Percent
Total allocations.................................... 475,008 100.0
Direct military'......................................  2,535 0.5
Export.................................................... 40,710 8.6
Other uses.............................................. 431,763 90.9

Synthetic rubber...........................  243,246 51.2
Explosives......................................  20,390 4.3
Plastics and synthetic resins  6,996 1.5
Chemical manufacture..................  S4.828 17.9

Acetaldehyde  35,318 7.4
Acetic acid  12,726 2.7
Ethyl acetate  7,869 1.7
E th e r s . . . . . .     2,616 0.6
Basic medicinal chemicals. . . .  2,238 0.5
Other ethyl esters  1,706 0.4
Other chemicals  22,325 4.6

Solvent uses.................................... 35,481 7.4
Nitrocellulose and lacquers1. . 7,719 1.6
Shellac and resins  4,731 1.0
Pharmaceuticals and cos

metics2    4,181 0.9
Adhesives and coatings    1,424 0.3
Inks and duplicating equip

ment   973 0.2
Preservatives and cleaning

fluids  235 *
General solvents..   16,218 3.4

Other uses......................................  40,822 8.6
Antifreeze  29,652 6.3
Vinegar and foods.................. 3,984 0. S
Miscellaneous*  7,1S6 1.5

1 In c lu d e s  n itro ce llu lo se  d e h y d ra tio n . 2 i n 
c ludes  to ile t p re p a ra tio n s . 3 L ess  th a n  one-
te n th  o f one p e rcen t. * In c lu d e s  a lcoho l a s 
sig n ed  to  "m e c h an ic a l p ro cesses"  n o t o th e r 
w ise defined.

this is

REX-FLEX
th e  ^ t a ln L e ± ±  £ t e e l  

e x ib le  M e t a l  Tub ing

•  18-8 stainless steel!

•  Corrugated . . . pressure tight!

•  All-metal construction!

•  Resists corrosion!

•  Strong and lightweight!

•  Braided for extra strength!

•  Working pressures for over 900 p.s.i.— 
depending on size!

•  Corrects misalignment!

•  Serviceable at high and low temperatures!
•  Withstands hard usage!

•  Long mill lengths!

REX-FLEX is versatile . . . able to handle 
everything from delicate weigh tank con
nection jobs . . .  to heavy duty work in a 
variety o f industrial applications. REX- 
FLEX Type RF-51 is available in sizes 
from y16" to 1V4" I.D . (REX-FLEX Type 
RF-41 is available to 6" I.D., incl.) Write 
today for full information.

Flexible Metal Hose for Every Industrial Use

I  g

C H I C A G O  m E T A L  H O S E  C o r p o r a t i o n
V i l l l l m flV U JO O D , ILLIN O IS

P la n t s :  M a y w o o d  a n d  E lg in , I I I .
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Since it has no sealing rings and 
op erates w ithout d ep en d en ce  on 
close clearances, LaBour Type Q is 
relatively invulnerable to the effects 
of wear or corrosion. It's a  highly effi
cient centrifugal pump when new— 
and it stays  efficient as it grows old.

The "exploded" view of LaBour 
Type Q shows all the working parts. 
Nothing could be simpler, and thus 
offer greater assurance of depend
ability. Impossible to show in the 
picture are the multiple throats which

give Type Q unusual air capacity, 
so that it cannot air-bind in ordinary 
service. Type Q is listed as a non
p r im in g  p um p, but its  a b il i ty  to 
handle air or vapor mixed with liquid 
p erm its  its  u se  in m a n y  s e r v ic e s  
where self-priming pumps were for
merly considered necessary.

There is no substitute for depend
able LaBour performance. That's why 
we say, and say again, "If you need  
a LaBour, nothing else will do."

t h e  l a b o u r  c o m p a n y , i n c .
Elkhart  I n d i a n a ,  U.S.A.
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... the place to p la y  sa fe  w ith  an 
Am pco All-Purpose Bung Wrench

F A S T  F L O W  R A T E S

with  SP A R K LER  FILTERS

because— uniform cake is built up horizontally 
and retained to end of cycle. Am ple freeboard 
is provided for run-off of filtrate.

L O N G  C Y C L E S — Cake is stable even during 
intermittent operation.

H IG H  QUALITY 
FILTRATE

Filters out even 

micro-sized particles.

Pressure-tight— Lealcproof 

Low C ost Operation.

M a n y  sizes: 60 to 10,000 S .P .H .

SPARKLER Mfg. Co.
238 Lake Street, M undele in, III.

M o d e l 8-3 Laboratory  and Pilot Plant Unit 
S T A IN L E S S  STEEL— Cap. 30-40 G .P.H .

I t  pays to  p rov ide  the  p ro tection  of 
A m pco Safety T ools, w herever a  spark 
m ay ign ite  explosive fum es, gases, or 
dust. W idely  used as safeguards in  
o i l  r e f in e r ie s ,  c h e m ic a l  
p lants, o ther in d ustria l lo
cations h a v in g  h a z a rd o u s  
conditions; in  m ines and on 
ships. A m pco Safety T ools — ,  —  -
are  approved  by insurance S c lX G ty  l O O l S  
a u th o ritie s ; f re q u e n t ly  re

qu ired  to earn  low est insurance rates. 
T he bung  w rench illu stra ted  is one of 
over 400 standard  types and styles avail
able in  A m pco M etal, M onel M etal, 

and Am pco B eryllium -Cop
p e r .  G iv e  y o u r  m en  an d  
equipm ent the  p ro tection  of 
Am pco Safety T ools. W rite  
fo r catalog. Ampco Metal, 
Inc., Dept. CM-12, M ilwau
kee 4, Wisconsin.

1 ,0001b. Percent
757,321 100.0
50,214 6.7

214 2
706,893 93.3
489,869 64.7
182,469 24.1
13,935 1.8
9,922 1.3
4,013 0.5
1,112 0.1

933 0.1
18,575 2.5

1 ,0001b. Percent
9,244 100.0
3,218 34.8

4 *
6,022 65.2
5,544 60.0

357 3.9
54 0.6
67 0.7

Acetic Anhydride 
January 1, 1944-June 30, 1945 

Use
Total consumption1...............................
Direct military.......................................
Foreign....................................................
Other uses..............................................

Yarns and fibers*...........................
Plastics and resins.........................
Drugs and pharmaceuticals..........

Aspirin.....................................
Other  .......................

Perfumes and flavor bases............
Textile processing and dyeing___
Miscellaneous4................................

1 R e p o r ted  c o n su m p tio n , s u p p le m e n te d  by  
a llo c a t io n  d a ta  w h e r e  co n s u m p tio n  figu res  
w ere  n o t  a v a ila b le . 2 L e s s  th a n  o n e - te n th  
p e r c e n t. 3 I n c lu d e s  c a s e in  fiber. * In c lu d e s  
d ia c e t in  a n d  tr ia c e t in .

B e n z a ld e h y d e
October 1, 1944-June 30, 1945 

„  . , „ u so 1,0001b. Percent
Total allocations....................................  2,763 100 0
Export. .      5 0 2
Special military' uses *............................ 1,891 68.5
Flavors, foods and cosmetics................ 2S8 10.4
Drugs and pharmaceuticals.................. 237 s!o
Dyes and dye intermediates.................  162 5 9
Photography..........................................  gi 2'.9
Miscellaneous......................................... 98 3.5

* I n c lu d e s  s p e c ia l m il ita r y  o in tm e n t  an d  
b e n z y l b en zo a te .

D ie th y l P h th a la te
January 1 ,1944-June 30, 1945

m a , „ • USG 1,00b..Total allocations....................................  9 > 244
Direct military .......................
Foreign...................................................
O th ru ses.. . .............................  6,022

Protective coatings and plastics...
Photographic film...........................
Dénaturants...................................
Miscellaneous!...............................

* L e ss  th a n  o n e - te n th  o f  o n e  p er c e n t, t  I n 
c lu d e s  s m a ll a m o u n ts  u sed  for  in k s, ca b le  im 
p r e g n a tio n , an d  s o a p  m a n u fa c tu r e .

Ethyl Ether
March 1-Juno 30, 1945 

_  . Uso 1,0001b. Percent
Total allocations....................................  20,276 100.0
Direct military and export...................  6 *
Other uses..............................................  20,270 100.0

Explosives....................................... 10,917 54.4
Rubber manufacturo.....................  2,459 12.1
Basic medicináis............................. 1,723 ' 8 .5
Ethylamine..................................... 1,152 5 .7
Pharmaceuticals.............................  595 2.9
Recovery of acetic acid.................  247 1.2
Mimeograph stencils...................... 242 1 ! 2
Dyestuffs........................................  145 0.7
Ethyl centralita.............................. 144 0.7
Leather finishes . .....................  126 0 . G
Adhesives and resins...................... 113 0 .6
Dénaturants...................................  109 0 .5
Shoe cleaners..................................  ¿3 0.3
Meat casings................................... 48 0.2
Miscellaneous!...............................  2,187 10.3

* L ess th a n  o n e - te n th  o f one p e rc en t. !  I n 
c lu d es  e th e r  u sed  in  re s e a rc h  a n d  in  « th e
m a n u fa c tu re  o f m isc e llan eo u s  ch em ica ls .

Calcium Carbide
January’ 1, 1944-June 30, 1945 

. Use Tons Percent
Total allocations....................................  1,244,662 100.0
Direct military....................................... 103,537 8.3
Foreign.....................   19,634 1.6
Other uses..............................................  1,121,491 90.1

* Chemical uses1...............................  393,373 31.6
Welding, cutting and lighting-.  333,556 26.8
Miscellaneous!...............................  394,562 31.7

1 In c lu d e s  c a lc iu m  c a rb id e  u sed  fo r  m a k in g  
a c e tic  a n h y d rid e , a c e ta ld e h y d e , v in y l a c e ta te ,  
p o lyv iny l ch lo rid e , tr ich lo ro e th y len e , t e t r a -  
c h lo ro e th a n e , h e x a c h lo ro e th a n e , a n d  p e rc h lo -  
ro e th y le n e . t In c lu d e s  la rg e  a m o u n ts  u sed  fo r  
th e  p re p a ra t io n  o f n eop rene.

Tricresyl Phosphate
January 1, 1944-June 30, 1945

Use 1,0001b. Percent
Total allocations....................................  28,154 100.0
Export.................................................... 92 0.3
Direct military....................................... 583 2.1
Other uses.............................................  27,479 97.6

Cable impregnation and sheaths.. 18,054 64.1
Lacquers......................................... 2, S07 10.0
Textile coatings  ......................  2,123 7.5
Cellophane and plastics*..................  1,446 5.2
Adhesives...........................................  1,008 3.6
Synthetic rubber............................  793 2.8
Lubricants....................................... 711 2.5
Oil additives...................................  174 0.6
Miscellaneous................................   363 1.3

• In c lu d e s  a  sm a ll q u an tity ’ a llo c a te d  fo r 
p h o to g ra p h ic  film.
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cA n e t/ ca # .
M E T A L  H O S E

THE AMERICAN BRASS COMPANY
American Metal Hose Branch

G eneral Offices: W aterbury  88, Connecticut 
S u b s id ia ry  o f  A n a c o n d a  C opp er A l in in g  C o m p an y  

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  Torottio, Ont.
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puts the heat on p la st ic s

I n  t h e  h u g e  Baldwin Southwark platen press 
illustrated here, 36 American Bracketubes* 
insure steam delivery w ithout leaks, w ithout 
binding sw ing joints and down tim e for re
packing. Because o f  their exceptional flexibil
ity, Bracketubes perm it platens to  m ove freely. 
Properly installed, no condensate collects in the 
lines w hen the press is not operating.

American Bracketubes are but a  single ex
am ple o f  the com plete range o f  specialized  
connectors available in  American Flexible  
M etal H ose and Tubing. W herever connections 
m ust be made between m oving or m isaligned  
parts, wherever fluids or gases, hot or cold, 
m ust be conveyed under pressure or around 
bends or both, an American connector w ill 
meet the most exacting requirements w ith  
economy and long  service. For detailed infor
mation or technical assistance on your prob
lems, write for literature. (0KS
♦P atented

Left:
Transferring road oi! in Type 
BD 15 Interlocked Flexible  
Steel O il Hose. Available in 
sizes 14 to 12 inches I.D ., fo r  
conveying oils,  grease, far, 
asphalt,  other liquids and 
semi-solids.

R ight:
American Flexible O il Feed  
and Coolant Lines stay put 
when bent and direct a con
tinuous flow o f cutting o il e x
actly as required.



ASCA
MANY TYPES OF AUTOMATIC 
CONTROL VALVES

W O U LD  it be, fo r example, like 
automatically shutting off the flow  

o f nitrogen at 100°  F. under 2 0  
pounds inlet pressure with vacuum 
on the ou tle t. . .  or nitrous ox ide  at 
— 6 0°  F. and under high pressure ... 
or carbon d iox ide  at — 7 0°  F. and 
2 7 5  pounds p ressure? W e  encoun
tered these three jobs not long a g o  
in process plants and were asked  to 
furnish the proper types o f A S C O  
So leno id  O perated  Shut-off Valves.

The soleno id  valve is ideal fo r most 
shut-off and  automatic control app li
cations on  a  variety of materials 
such as gases, brine, light oils, m any 
chemicals, water and steam. W e  can 
s u p p l y  e i t h e r  “ p a c k l e s s ” o r  
"p a c k e d ” valves in a w ide range  o f 
sizes, the latter being more suitable 
fo r the h igher pressure and temper
ature. W e  can furnish them of spe 
c ia l c o r ro s io n - re s is t in g  m ate ria ls  
and  in “ exp lo s ion -p roo f" designs, if 
required.

W rite  us in detail about your shut- 
off problems. O u r engineers, with 
nearly forty y e a rs ' experience in the 
design, manufacture and application 
o f soleno id  valves, will be g lad  to 
make recommendations.

B u l l e t i n  8 2 5 0 -  
packed valve, m ainly 
for sfeam; ava ilab le  
norm ally closed or 
norm ally open; also 
w ilh m anual reset

B u l l e t i n  8 2 6 5  —  
T w o -W a y  ‘S h u t -o f f  
Va lve for pressures 
up to 250 pounds 
and  for op en ing  and 
closing at frequen
cies up  to 400  times 
per minute.

In addition to Shut-off Valves, we manufacture other 
standard  electrically operated valves such as Safety 
Trip and  Shut-off and  Pilot O pera ted  2, 3 and 4  W a y  
Valves. W e  also  are in position to furnish valves o f 
special designs. Bulletin No. 2 0 0  gives further details.

W e  also manufacture a quality line of A u to 
m atic  T ra n s fe r  S w itch e s.  Rem ote C o n tro l 
Switches, Contactors and  Relays.

Automatic Switch Co.

Phthalic Alkyd Resins
April 1-June 30,1944 

_  , „ . Use 1,0001b. Percent
Total allocations.................................... 30,760 100.0
Direct military......................................  2,336 6.3
Foreign...................................................  426 1.2
Other uses.............................................. 33,998 92.6

Transportation equipment  22,493 61.2
Aircraft...................................  4,735 12.9

. Other....................................... 17,758 48.3
Arms and ammunition..................  3,632 9.9
Communication and electrical

equ ipm ent............................... 2,408 6.5
Industry machinery, tools and

equipment..................................  1,859 5.1
Containers and packaging  1,780 4.8
Building materials ana structures. 705 1.9
Textiles and leather....................... 353 1.0
Health, scientific, and safety cquip-
_ ment...........................................  172 0.5
Furniture........................................  114 0.3
Printing inks, engraving supplies.. 97 0.3
Photographic equipment and sup

plies............................................  90 0 .2
Miscellaneous................................. 296 0 .S

Pyridine 
January 1 ,1944-June 30,1945

Use 1,0001b. Percent
Total allocations................  3,049 100.0
Direct military......................................  1 *
Exports..................................................  51 1.7
Other uses.............................................. 2,997 98.3

Vitamins........................................... 1,288 42.3
Sulfa drugs..................................... 646 21.8
Rubber chemicals........................... 386 12.7
Water repellants............................  211 6.9
Other medicináis............................  105 2.8
Disinfectants.................................. 71 2.3
Dyestuffs........................................  59 1.9
Miscellaneous................................. 231 7.6

* L ess th a n  o n e - te n th  of one p e rcen t.

Sulphuric Acid
January 1-June 30,1945 

_  , „ Use Tons Percent
Total allocations..................................... 7,134,285 100.0
Export.................   5,210 0.1
Direct military.......................................  1,004,671 14.1
Otheruscs..............................................  6,124,404 85.8

Chemical manufacture.................... 1,741,624 24.4
Ammonium sulphate  284,597 4.0
Aluminum sulphate...............  171,635 2.4
Hydrochloric a cid ..:.............  106,833 1.5
Hydrofluoric acid....................  90,190 1.3
Sodium phosphate......  49,309 0.7
Primary chromium chemicals 29,171 0.4
Phenol.........................  24,886 0.3
Other chemicals* . ........ 985,003 13.8

Superphosphate..............................  1,268,462 17.8
Petroleum refining..........................  1,135,330 15.9
Metallurgy..........................  494,642 7.0

Ironandsteel..............  411,204 5.8
Other metallurgy......... S3,438 1.2

Lead, sine and titanium pigments. 409,792 5.8
Rayon..................................  251,604 3.5
Rubber...............................  52,642 0.7
Industrial explosives.. .  *... 42,112 0.6
Silica gel..............................  33,799 0.5
Miscellaneous! .....................  694,399 9.7

• In c lu d e s  e th y le n e  d ib ro m ld e . f  In c lu d es  
cellu lo se  fllm  a n d  sponge.

E A S T  11th STR EET N E W  Y O R K  3, N . Y.

Sodium Metaphosphate
January 1-June 30,1944 
Us». . 1,0001b.

T otal allocations...................................  20,500
Direct military......................................  1,096
Export....................................................  255
Other uses..............................................  19,149

Boilcr-water treatment.................. 11,785
Militar>- equipment.......................  1,146
Oil well drilling..............................  903
Food and drugs.............................. 62
M  fecellaneous................................. 5,253

Tetrasodium Pyrophosphate
January 1 ,1944-June 30,1945 

Use 1,00071b.
Total allocations....................................  110,014
Direct military......................................  4,374
Export.................................................... ¿1
Other uses..............................................  105,579

M  ilitary equipment.......................  91,652
Oil well drilling..............................  6,563
Boiler-water treatment.................. 4,342
Food and drugs.............................. 1,294
M iscellaneous  ...................  83,728

• L ess th a n  o n e - te n th  o f one p e rcen t.

Trisodium Phosphate, Anhydrous
1944

Use 1,0001b.
1 otal allocations....................................  161,172
Direct military  .......... 7 794
Efpoft............................................................m m
Other uses.............................................. 151,715

Military supplies...........................  11,945
Boiler water treatment.................. 8,073
Food and drugs.............................   7,997
Miscellaneous................................. 123,700

Percent
1 0 0 .0

5.4 
1.2

93.4
57.5 
5.6
4.4 
0.3

25.6

Percent
10 0 .0

4.0 
•
96.0
8.8
6.0 

.9 

.2
6.1

Percent
100.0

4.0
1.0 

94.2
7.4
5.0
5.0 

76.8
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• C O N D E N S A T IO N  O C C U R S  IN

U T IL IT Y  A IR  L IN E S

• ER R A T IC  P N E U M A T IC  IN S T R U M E N T S

E N D A N G E R  PRO CESSE :

• Y O U 'D  L IK E  TO  LE N G T H E N  LIFE

O F  A IR -D R IV E N  TOOLS

solve all 3 with 

1 air-line dessicator
—30°F  or even lower — for as little as a fraction 
of a cent per thousand cubic feet!

T h e coupon below w ill put you on the road to 
a profitable form of process insurance and equip
ment protection.

THIS ONE'S DESIGNED FOR INSTRUMENT AIR
M ost re ce n t a d d it io n  to
th e  la rg e  K E M P  lin e  o f  ft
d y n a m ic  d e s ic c a to r s  is -rfSiT^FTKTrTTid^  € »  1

D esiccates 34 c fm  o f com 
p le te ly  s a tu ra te d  a ir  a t  150  psi a n d  g o °F , th e n  d e liv e rs  
i t  to  th e  in s tru m e n ts  d r ie d  to  a  dew  p o in t  o f  —io ° F .

M Y STER IO US and costly ailments in pneu
matic equipm ent—valves, tools, instruments, 

piping—can often be traced to a single source: ex
cessive w ater vapor in the compressed air system.

T h e cure is obvious once the problem is under
stood.

Thorough desiccation — through adsorptive 
drying — of utility  air removes all moisture and 
moisture-borne dirt before they reach your 
equipm ent so that they ( 1 ) cannot em ulsify and 
carry away machine oils, (2.) clog orifices and cor
rode bellows, (3) destroy air-motor diaphragms, or 
(4) choke the air lines themselves.

But note this. W ater traps and after-coolers can 
do only part of the drying job. W hile they should  
remove water, they cannot remove w ater vapor. 
T ligy leave the air 100% saturated.

However, a KEMP adsorptive dryer removes 
both water and  water vapor — to dew points of

JM T.ro K-MTCM
The C. M. Kemp Mfg. Co.
405 E. Oliver Street, Baltimore 2, Md.

Send me your new 48-page illustrated booklet
on “ Dynamic Dryers” ......................................... □
Send your nearest field engineer to see me . □

POSITION

COMPANY.
PRECISIO N C A R8U R ET I0N  +  ADAPTED COMBUSTION FOR IN D U STR Y 'S  HEAT USING P R O C ESSES  

ATM OSPHERE GENERATION &  ADSO RPTIVE D RYER  S Y STEM S FOR PRO C ESS CONTROL AND PROTECTION
PLA CE
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MATERIALS of CONSTRUCTION
for C hem ica l  E n g in e e r in g  E q u ip m e n t

★  Copies of Chemical Engineering’s Twelfth Report on M ateri
als of Construction will be available soon. This 96-page booklet 
gives data on 58 m aterials used in the process industries. I t  also 
includes an article on corrosion problems of the Oak Ridge atomic 
plant and 8 pages of data and information on gaskets and 
packings ......................................................................................  $

Edi tor ial  Department  —  —-  — — —

CHEMICAL ENGINEERING •  330 W est 42nd St., N ew  York 18, N. Y.

. . .  non-rusting j
bolts, nuts, screws, 9 
w ashers, rivets, nails * 
m ade of brass, bronze, '  

copper, Monel or stainless 
steel. W rite for circular. »

 THE h . m . h a r p e r  /
COMPANY, 2633 Fletcher # 

^Street, C hicago 18, 111. •
B ranch offices or J  
representatives 4 

in  p rincipal t  
cities. t

U nited  States P ro d u c tio n  o f C erta in  C hem icals
Septem ber 1946, Septem ber 1945 and  N ine M onth  Totals for 1946 and 1943

Chemical and  Basis Units

Tons 
M  lb 
M  lb. 
Tons

Tons 
M  lb.
M  lb. 
Tons 
M  cu. ft. 
M  lb.

Septem ber Septem ber
1946 1945
77,492 42,685
73,730 38,648
19,658 15,530
2,622 906

53,940 45,384

6,693 4,747
3,076 5,620

18,839 17,219
59,905 62.764

104,520 89,602
1 .1 2 1 902
2,937 3,861

29.789 30,552
1,621,000 1 ,573,000

1,630 2,313
329 218

54,136 32,025
996,546 893,233

73,696 63,941

T otal, 9 M onths
1946 
482,205 
4 7 3 ,S46 
149,607 
31,271 

405,922

53,685
53,179

1945 
419,608

Ammonia, synthetic, anh y d ro u s . . . .  Ton«»
Ammonium n itra te  (100%  N R 1NÓ3) 1. . ! ! . ~
Ammonium sulphate, synthetic, tecnnical..
Calcium  a rsen a te  (100%  CasfAsOOa)
Calcium carbide, com m ercial..........................
Calcium  phosphate:

M onobasic (100%  C aH i(PO í)2) ............... M  lb .
D ibasic (100%  C aH PC h).........................  M  lb

Carbon dioxide:
Liquid and  gas..............................................  M  lb.

Chlorine 1 ................................................ M  lb.
Chrom e green (C .P .)........
Chrome yellow  and  orange (C .P .) . . . . .
Hydrochloric acid  (100%  HC1).........
H ydrogen..................................................... . . . . ! .
Lead arsenate, acid  and  b asic . . . . . .  * * .. ' ’ ’ ,u
M olybdate chrom e orange (C .P .)___  ’ M  lh ’
N itric acid (100%  H N O a) . ........... ..! . Torm
O xygen.................................................................  M  cu ft
Phosphoric acid (50%  H 3PO 4)  .*!!.*!'! Tons ’
Soda ash (commercial sodium) carbonate:

Ammonia soda process 
(98-100%  N a2C 0 3):

T o tal w et and  d ry s .............................  Tons
Finished ligh ts ......................................  Tons
1* unshed d en se ........................... Tons

.N atural* ......................................... Tom
Sodium bicarbonate, re fin ed ................... Tons
Sodium bichrom ate and  ch rom ate  ’ * * Tons
Sodium hydroxide (100% N aO H ):

Electrolytic process:
....................................................  T ora

T . Soh<*.........................................................  T oraLime soda process:
..................................................... T ora

Solid..................................................  Tons
Sodium phosphate:

M onobasic (100%  N aH aPO i)................... Tons
Dibasic (100%  NaaHPCb).........................  Tons
T nbasic  (100%  NaaPOO...........................  Tons
M eta  (100% N aPOa) ..........................  T o n i

G T e tra  ( 100% NaiPsOz)...............................  Tons
Sodium silicate, anhydrous........................  Tons
Sodium sulphate:

Anhydrous, refined.............................  T on i
G laubers s a l t   .................. ......! . !  Tom
S alt cake, c ru d e .......................................... Tons

Sulphuric acid (100% HjSÓ<):7
C ontact process, ne t6 ..................................  Tons
C ham ber process.....................................  . Tons

Zinc yellow  ..............................................   Tons

0 f? h R ar ^ n » í« ’Í Í 5 bw ü ti 0 ?-ihaV ? b ?61L ta k e n  fro m  " F ac ts> fo r  I n d u s try ” se r ie s  issued  bv  B u re au  
■ L  1 ?  B u reau . 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

1 Inc lu d e  p u rc h a se d  o r  tra n s fe r r e d  m a te r ia ls .  Q u a n tit ie s  p ro d u c ed  bv irovprnm pnt
f n d u s t r y ia r e ^ n ó t°^ncU ideli c e r ta In  fp l^ n ts  o p e ra te d  fo r th e  g o v e rn m e n t by p r iv a ten iu u a ir )  a re  n o t  inc luded . C h em ica ls  m a n u fa c tu re d  by  TVA h o w ev er i r e  inr>i»ri<Ji a 11
X  a l6in c ib d i . -,  n °  a re  e iven , d a ta . are* e ith e r  c o n f id ln iia l o r  n o t y e t  a v ^ '

io ta ?  X h I S  fp lle c te d  In c o o p era tio n  w ith  th e  B u re au  o f M t a e i ! r e p r e » e S t  
¿ Ü i r t í í ° d u c t i°n  of liqu id  m a te r ia l ,  in c lu d in g  q u a n t i t ie s  e v a p o ra te d  to  so lid  c au s tic  -in/i 
r e p o r te d  a s  su ch . 0 In c lu d e s  o leu m  g rad es , exc lu d es  s p e n t  a c id  7 D a ta  fo r  «niinhnrir. 
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 l tin g  o p e ra tio n s  a re  inc luded .

U n i t e d  S t a t e s  P r o d u c t i o n  of 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 i c a l s

A ugust 1946, A ugust 1945 and E ight-M onth Totals for 1946 and  1945

358,628 333,453
168,278 160,528
135,442 121,694

IS ,330 14,750
16,558 13,846
6,601 6,561

99,870 92,057
17,025 14,966

62,422 54.646
19,606 18,929

1.057 1,003
4,840 5,014
7,599 7,296
2,353 2,299
4,398 3,812

34,650 24,864

8,008 6,691
13,455 13,780
43,967 43,598

469,447 394,160
249,948 248,657

235 512

2,848 ,534
1,628,723
1,131,795

157,669
151.124
64,583

729,073
144,932

553,656
175,045

8,797
43,002
71,865
20,686
53,441

303,951

143,456
131,700
339,832

4 ,060,505
2 ,240 ,395

536,744

44,703 
35,230

162,124
531,178
916,444

4,707
30,184

318,814

5 8 i 356 
1,203 

348,435 
11,244,391 

517,719

3 ,258,724
1,723,034
1,055,393

137,632
125,261

59,557

783,729
164,943

547.290 
180,741

10,960
44,789
63,044
19,990
30,213

325.291

57,401
152,844
409,080

4,265 ,064
2 ,394,352

12,251

Chemical
Acetic acid:

S ynthetic1..............................................
Recovered2-8...............................  ' '
N a tu ra l...................................

Acetic anhydride4  ...............
Acetone...................................
Acetylsalicylic a c id .................. ..

August
1946

24,383,068
94,679,656
2,676,437

39,954,493
30,016,254

459,677

August
1945

21,271,109

*2,'55Í,'ÓÓ9
42,728,754

¿Í4Í794

1946

181,626,759
766.111,039

17,903,062
340,658,412
215,463,981

6,593,657

Total, S M onths
1945 

183,617,065

' 23,376^778 
359,395,988

”  7̂ ÓÍÓ̂ 959
(C o n tin u e d  on p a g e  308)

H IG H  A C C U R A C Y  
p H  E Q U I P M E N T

i*h

Single and Multi-Point 
Recorders

^Cambridge design insures accuracy and trouble- 
ijfree perform ances to a degree h itherto  unknow n. 
| The M ulti-P o in t R ecorder provides on one chart 
j im ultaneous records of p H  a t separate sam pling 
»oints in  the p lan t. Electrodes (glass) are housed 

:n  non-clog continuous-flow  type cham bers and 
nay be installed  wherever w anted . Cambridge  is 

; ine  operated.
CAMBRIDGE pH  M ETERS (L aboratory and  In- 
ustria l m odels) provide continuous n u ll indica- 
on. Sensitive to  .005 pH , stable, rugged and 
ortable . O perate from  any convenient 110 volt 
lC outlet.

CAM BRIDGE BU ILD S:
•  R ecording Gas Analysers
•  Fabric Perm dam eters
•  Surface, N eedle and M old  Pyrometers
•  M oisture Indicators and Recorders
•  Instrum ents fo r Special A pplications

S' end fo r  'Bulletins

CAMBRIDGE INSTRUMENT CO., INC.
3705 Grand C entral Terminal 

N ew  York 17, N. Y.

)6
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JENKINS FIG. 106-A
R enew able  Com position  Disc 

Bronze G lobe  "F a m ily "

Change disc 
nut for throt
tling —  a lso  
sp in d le  for 
St op  and 
Check.

Change body 
for Globe or 
Angle.

The right angle of approach 
to lower valve costs

Line-up your valve-buying sights on the Jenkins 3-Point 
Formula and score money-saving valve economies.

B y sp ecify in g  Jenkins V alves w hen new valves are 
needed, you get the product of valve specialists whose 
ability to build extra value  into valves has been recognized 
for over 80 years. You also get the experienced assistance 
of Jenkins top-rated valve engineers on any question of 
selection or placement.

Base your valve buying on the 3-Point Formula and 
get extra  value which means lowest cost in  the long run.

Jenkins Bros., 80 W hite Street, New Y ork 13; Bridgeport, 
Conn.; A tlanta; B oston; P hiladelphia; Chicago; San Fran
cisco. Jenkins Bros., Ltd., M ontreal, Canada; London, Eng.

Change trim, 
add spring as 
desired, for 
Lift Check.

150 lbs. Steam 
300 lbs. O.W.G.

Change spin
dle for Quick 
Opening.

J E N K IN S  V A L V E S
F or every  In d u s tr ia l, E ng ineering , M a r in e , P lum bing- 
H ea ting  S erv ice  . . .  In  B ro n ze , Iro n , Cast S te e l and  
C orrosion-resisting A lloys . . . 125 to  600 lbs. pressure

S o l d  T h r o u g h  R e l ia b l e  I n d u s t r ia l  D i s t r ib u to r s  C v e ry ic h a ra

The Fig. 106-A “family”  perm its valve com
binations for 90% of average needs through 
interchangeability of parts. W ith only four 
body types and a handful of parts, over 26 
different types of valves can be assembled. 
Equipped with the slip-on stay-on disc holder, 
Fig. 106-A can be restored to good-as-new serv
ice in  a few minutes.

For economy, versatility, ease of maintenance 
-Jenk in s Fig. 106-A “family” leads the field.

ONE OF OVER 600 EXTRA VALUE  VALVES 
MADE BY JEN KIN S VALVE SPECIALISTS

CHEMICAL ENG IN EERIN G  • D EC E M B ER  1946



Ask EL DORADO, ARK.
About Layne Water Systems

El Dorado, fabulous oil city in Arkansas—  
alive, growing and becoming a greater 
and greater industrial center, knows, likes 
and depends exclusively on Layne W ell 
W ater Systems. The City, O il Refineries, 
Railroads, Power & Light Services and va
rious P e t r o l e u m  Industries— all— 100 per 
cent, have Layne W e ll W ater S y s t e m s .  
Such a record means that the name, Layne, 
stands for high efficiency, longer life, su
perior quality and p r o v e n  o p e r a t i o n  
economy.

Layne high efficiency W e ll W ate r Sys
tems are world famous in advanced en
gineering features— world proven in last
ing quality and the lowest of all in opera
tion cost. Each unit is specifically designed, 
manufactured and installed to fulfill your 
exact requirements.

If  your city, industry, railroad, air con
ditioning or irrigation project is in need 
of more water at greater economy, write 
for late catalogs, bulletins, etc. Address 
Layne & Bowler, Inc., General Offices, 
M em ph is 8, Tenn.

H I G H E S T  E F F IC IE N C Y
L a yn e  V ertica l T u rb in e  p u m p s  are available in  
sizes to  produce  fro m  4 0  to  1 6 ,0 0 0  ga llons o f  
w ater per  m in u te . H ig h  e ffic ien cy  saves hundreds  
o f  dollars o n  pow er cost per year.

A F F IL I A T E D  C O M P A N IE S : L ay n e -A rk n n sas  C o .. 
S tu t tg a r t .  A rk . * L a y n e -A tln n tlc  C o .. N o rfo lk , 
V a. * L a y n e -C o n 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 . I n d . *  L ayne- 
L o u iftlan a  C o .. L ak e C h a r le s . L a . * L o u is ia n a  
w e l l  C o .. M o n ro e . L a . * L ayne-N ew  Y ork C o .. 
N ew  Y ork  C ity  * L a y n e -N o r th w e s t C o .. M il
w a u k e e . W ig , * I .a y n e-O h lo  C o .. C o lu m b u s . Ohio 
* L a y n e -P a c li lc . I n c . .  S e a t t l e .  W a sh . * Layne* 

T e x a s  C o .. H o u s to n , T e x a s  * L a y n e -W e ste rn  C o .. 
K a n sa s  C ity . M o. * L a y n e -W e s te m  C o. o f  M in n e
s o t a .  M in n e a p o lis . M in n . *  In 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 ayne- 
H is p a n o  A m e ric a n a , S . A .. M ex ico , D . F .

( L A Y N E )

WELL WATER SYSTEMS  
.VERTICAL TURBINE PUMPS

U . S . P r o d u c t i o n  o f  S y n t h e t i c  O r g a n i c  C h e m i c a l s  ( C o n t .  f r o m  p a g e  3 0 6 )

Total, 8  M onths 
1946 1945

57,956,024 .........................
Chemica

A niline. ..............................................*......................
Barbituric acid derivatives :5

5-Ethyl-5-Phenylbarbituric acid and salts
(P hénobarbital)............................................

Benzene:
M otor grade:

T ar distillers1............................................
Coke-oven operators«.............................

All other grades:
T a r distillers4.......................................... ..
Coke-oven operators®.............................

Butyl alcohol, prim ary, norm al............................
Carbon bisulphide....................................................
Carbon te trachloride................................................
Chlorobenzene, m ono..............................................
Creosote oil:

T ar distillers.......................................................
Coke-oven operato rs.......................................

Cresols:7
M eta-para ...........................................................
O rtho-m eta-para ...............................................

Cresylic acid, refined7..............................................
D ibuty l p h th a la te .....................................................
D ichlorodiphenyltrichloroethane (D D T )..........
E thy l aceta te  (85% by  w t.) ....................... •.____
E thy l ether, technical and U.S.P.........................
Form aldehyde (3 7 %  by  w t.) .................................
M ethanol:

S ynthetic .............................................................
N atu ra l8...............................................................

N aphthalene:
T a r distillers (Less than  7 9 °  C .)4................
T a r distillers (7 9 ° C- and over)4..................
Coke-oven operators (Less th an  7 9 °  C .)6. .

Penicillin5....................................................................
Phenol, synthetic and n a tu ra l  .............
Phthalic anhydride ...................................................
Styrene (government owned plants o n ly ).........
Toluene:

Coke-Oven operators5...................... ...............
All other 2 ...........................................................

A u g u s t A u g u s t
1946 1945

8,326,193

27,310 15,264

526,022
3,220,789

1,142,284
10,617,860
10,250,40-1
24,117,958
13,474,610
22,157,017

9,120,724 9,296,172
2 ,991,576 2,822,208

977,008 912,578
739,052 695,690

2,339,110 2,539,407
1,329,821
4,020,189
8,121,625 iÔ ‘,970‘,046
3,585,867 5,439,336

38,149,391

45,305,406 40,962,160
1,303,844 9 1,570,800

16,177,971 17,730,597
7,501,829 5,574,731
7,771,396 7,242,143
2,100,339

14,812,191
8,466,990 11,283,743

33,200,339

1,255,713
1,482,622

261,025

6,404,407
20,083,592

14,628,252
63,771,444

147,572,175
194,080,172

92,659,449
176,943,603

72,530,759
16,235,258

3,579,870

“ Í4 ‘,809‘,664

* 29 ,446 ,6 Í7  
59,913,890 
24,289,304 

200,554,612

316.573,166
10,497,411

118,886,979
63,228,076
41,294,986
16,884,094

129,129,632
68,504,281

250,003,647

10,500,243
9,107,733

185,291

86,493,039
24,590,209

5,419,126
6,198,444

19,979,431

7 5 ,4 6 7 ,5 9 6
60,432,104

336,415,600 
s 12,978,296

135,333,694
47,092,376
60,277,094

89,243,222

A ll d a ta  in  p o u n d s  e x c e p t  b en zen e  ( g a l . ) ,  c r eo so te  o il ( g a l . ) ,  to lu en e  ( g a l . ) ,  an d  p e n ic i llin  
(m il lio n  O xford  u n it s ) .  S ta t is t ic s  c o l le c te d  an d  co m p ile d  by U. S. T ariff C o m m issio n  e x c e p t  
w h e re  n o ted . A b sen ce  o f  d a ta  on  p ro d u c tio n  in d ic a te s  e ith e r  t h a t  re tu rn s  w ere  u n a v a ila b le  or 
co n fid en tia l. 1 E x c lu d e s  th e  s t a t is t ic s  on  reco v ere d  a c id . 2 A c id  p ro d u c ed  b y  d ir e c t  p ro ce ss  
fro m  w ood  a n d  fro m  c a lc iu m  a c e ta te . 3 A ll a c e t ic  a n h y d r id e  in c lu d in g  th a t  fro m  a c e t ic  a c id  
by v a p o r -p h a s e  p ro ce ss . * P r o d u c t  o f  d is t i l le r s  w h o  u se  p u r ch a se d  co a l ta r  o n ly  or  fro m  
o il -g a s  or w a te r -g a s  ta r  p ro d u ced  or p u r ch a se d  by ta r  d is t il le r s . 5 S ta t is t ic s  a re  g iv e n  in  
te r m s  o f  b u lk  m e d ic in á is  o n ly . 3 S ta t is t ic s  c o l le c te d  b y  B u rea u  o f  M in es. 7 T o ta l p ro d u c tio n  
in c lu d in g  d a ta  rep o r ted  both  by c o k e -o v e n  o p er a to r s  a n d  b y  d is t il le r s  o f  p u r c h a se d  co a l ta r . 
3 R ep o r ted  to  U . S. B u rea u  o f  th e  C en su s. » R e p o r te d  in  g a l. b y  B u rea u  o f  th e  C en su s b u t  
c o n v er te d  to  lb . for  co m p a r iso n  w ith  th e  p ro d u c tio n  o f  s y n th e t ic  m e th a n o l. 10 In c lu d e s  
to lu en e  p ro d u ced  fro m  p e tr o le u m  by a n y  p ro ce ss . 11 In c lu d e s  refin ed  c r e sy l ic  a c id  from  
p etro leu m .

C e n tn foq a l 

D rye r 

Screens

. . .  a  t y p i c a l  H e n d r i c k  p r o d u c t

These stainless steel screens for centrifugal drying of chemical materials 
are % " thick with .015" m illed and relieved slots on end-staggered 
centers. In  fabricating these screens, tolerances as close as plus 
or minus .0001" were m aintained; an example of Hendrick’s expert 
workmanship.

H endrick furnishes all types of perforated metal, wedge-slot and 
milled-slot screens, made exactly to specifications to meet the varied 
requirem ents of chemical industries. W rite for complete information.

H E N D R I C K
Perforated Metals 

Perforated Metal Screens 
Architectural Grilles 

Mitco Open Steel Flooring, 
"Shur-Site" Treads and 

Armorgrlds.

51 DUNDAFF STREET, CARBONDALE, PENNA.

S a l e s  O f f i c e s  I n  P r i n c i p a l  C i t i e s
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ALL TYPES OF VAPORIZED SOLVENTS CAN BE RECOVERED — alone or in combination, in 
very low concentrations, and in the presence of water vapor.

RECOVERY IS EFFICIENT — often better than 99 per cent of all solvent passed through the 
adsorbers is recovered.

THE COST IS VERY LOW  — initial investm ent is moderate and the plants quickly pay for 
themselves. Solvent is usually recovered at a cost of less than one cent 

per pound.

A COMPLETE SOLVENT-RECOVERY PLANT to meet the specific requirements of your process can 
be designed and supplied by Carbide and Carbon Chemicals Corporation. 
The equipment may be com pletely autom atic in operation.

For further information write for the booklet 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

,  , ,  , ,  /T7' I U nit o f  U n io n  C a rb id e  a n d  C a rb o n  C o rp o r a tio n
'Solvent Recovery” (Form 4410).

3 0  E a s t 4 2 m l S tree t, New Y o rk  1 7 ,  N. Y .

COLUMBIA

Ć a ro ó ri
f ü r Æ n  a su / M a â ’fm lj

SOLVENT RECOVERY CATALYSIS G AS AN D  A IR  PURIFICATION
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at McKe s s o n  s  b o b b in s

The S & S HG-84 Duplex H eavy Duty Fill
ing M achine answers their problems. 
Three sizes of jars are filled on one m a
chine and fed into the automatic capping  
unit at the rate of about 60-72 per minute. 
While filling with speed and accuracy the 
HG-84 vibrates to insure complete fill.

The HG-84 can also be supplied with 
"Auger-Vac"—the auger-vacuum system  
for dustless fill and tight pack—is avail
able in various types. It fills not only jars, 
but cans or other air-tight containers with 
pulverized coffee, powdered milk, ice 
cream mix, malted milk, cocoa or numer
ous similar products, in the amounts de
sired. Full particulars on request.

S T O K E ^ M I T H C o
4914 Summerdale Ave., Philadelphia 24, U. S. A.

FILLING : P A C K A G IN G  : W R A PP IN G  M A C H IN E S
s p e e d s  t o  s u i t  y o u r  n e e d s— 15 - 30 - 60 - 120 per h o u r

D E C E M B E R

CHEMICAL ENGINEERING 

W eighed Index of Prices for  

CHEMICALS

Base =  100  for 1937 
This m on th ................................................
L ast m o n th ...............................................
December, 1945....... ...............................
December, 1944................. ......................

121.23
112.66 
109.08 
108.31

CURRENT PRICES
T he accompanying prices refer to  round lote. Where 
i t  is trade  custom  to  sell f.o.b. works, quotations are 
so designated. Prices are corrected to  December 11.

INDUSTRIAL CHEM ICALS

Acetone, tank, l b ...................
Acid, acetic, 29%  bbl., 100 l b . . ’.

Boric, bbl., to n ...........................
Citric, drum s, l b .........................
Formic, cbys., l b ........................
Hydrofluoric, 30% , drum s, lb . ! !
L ac tic ,44%  tech ., light, bbl., lb ..
M uriatic, 18°, tanks, 100 l b ..........
N itric, 36°, carboys, l b ...................
Oleum, tanks, wks.. to n .................
Oxalic, crystals, bbl., l b ..................
Phosphoric tech ., tanks, l b ....................
Sulphuric, 60°, tan k s, t o n   13.00 -
T artaric, pow d., bbl., l b .................

Alcohol, am y l from  pentane, tanks,
lb ...................................... .....................

Alcohol, b u ty l, tanks, l b ....................
Alcohol, e thy l, denatu red , No. 1

special, tanks, g a l .............................
Alum, am m onia, lum p, l b ..................
A luminum sulphate, com. bags, 100 

lb ............................................................

tanks, to n . . .  
Ammonium carbonate, powd., casks,

lb ............................... ........................
Sulphate, wks., to n ..........................

Amyl aceta te , tech . from  pentane,
tanks, lb ...............................................

A qua am m onia, 26°, drum s, lb ........
tanks, to n . . . .  

Arsenic, w hite powd., bbl., lb ...........

Chloride, bbl., to n ............................
N itra te , casks, l b ..............................

Blanc fixe, dry , bags, to n ...................
Bleaching powder, f.o.b., wks.,

Borax, gran., bags, 100 lb ___
Calcium aceta te , bags, 1001b.

Carbide, drum s, to n ........................
Chloride, flake, bags, del., to n . . .  jlo ,uu -

Carbon bisulphide, drum s, l b .....................05 -
Tetrachloride, drum s, lb ..................

Chlorine, liquid, tanks, wks., 100 lb.

. SO.07 -
. 3 .38 -■ S3.63
.109.00 - 113.00

.22 !- .23

. 10! .11
■ OS - .085
.073- .075

. 1.05 -
.05 - .05!

18.50 - 2 0 .0 0
• 1H - .12!
.04 -

13.00 -
.5 4 !- .56

.131-
• l - i ! - .251

.8 2 !-

.04 !-.

1.15 1 .25
• H i -

5 9 .00 - 61.50

.0 9 !- .10
30.00

.181-,

.0 2 ! - .03
65.00 - .

.06 - .0 0 !
65 .00  - 75 .00
75 .00  - 78 .00

.0 9 !- .11
60.00 - 70.00

2 .50 - 3 .00
45 .00  - .

3 .0 0  - ,
.0 8 !- .09

50.00  - .
18 ,50  - 25 .00

.05 - .05!

.06 - .06!
2 .0 0  - 2 .3 0

17.00 - 18.00
.1 9 !- .20

7.10  - 7 .25
.45 - .50
.1 4 !- .15!

1 .SO - 2 .0 0
.0 9 !- .19!
.032-,
.0 9 !- . .

1.05 - 1 .1 0
.55 - .60

.13 - . .

.1 4 ! - . .
.16 - .16!
.1 7 !- .18
.05 - .05!
.0 7 !- .08
.60
.24 - . .
.23 - .25

Cream  of ta r ta r ,  bbl., l b .....................
D iethylene glycol, d r. l b .....................
Epsom  sa lt ,  dom ., tech ., bb l., 100 lb.
E th y l ace ta te , tanks, l b ......................
Form aldehyde, 30% , tanks, lb . wks.
Furfural, tanks, l b ................................
G laubers sa lt , bags, 100 l b ................
Glycerine c .p . drum s, extra, lb .........
Lead^

W hite, basic carbonate, d ry , casks,
lb ........................................................

R ed, d ry , sck., l b ..............................
Lead acetate, w hite crys., bbl., l b . . __

Arsenate, pow d., bags, l b .........................17}-
Lithopone, bags, lb ...............................  n "
Magnesium, carb ., tech ., bags, l b . . .
M ethanol, 95% , tanks, g a l ................

Synthetic , tan k s, g a l .......................
Phosphorous, yellow , cases, l b . . . . .  __
Potassium  b ichrom ate , bags, l b ................. 10}- . 10}

Chlorate, pow d., lb ..................................... 091- .12
Hydroxide (c’stic potash) d r., l b . ; .07}- .09}
M uriate, 60% , bags, u n i t ........................ 5 3}-.............
N itrate, ref., o b i . , lb ................................ 08}- .09
Perm anganate, drum s, l b .......................... 19}- .20
Prussiate, yellow, casks, l b .....................16 -  .17

Sal ammoniac, w hite, casks, 100 lb. 4 .5 0  -  5 .00
Salsoda, bbl., 100 lb . . . .   .................. 1 . 0 0 — 1.05
Salt cake, bulk , to n .............................. 15.00 - .......
Soda ash, light, 58% , bags contract,

100 l b ............................................... 1 .2 0  - .......
Dense, bags, 1001b..........................  1 .28  - .......

Soda, caustic, 76%  solid, d rum s, 100
lb .......................................................  2 .5 0  - .......

Acetate, del., bbl., l b ...............................05}- .06
Bicarbonate, bags, 100 l b .............. 2 . 2 5 —..............
Bichrom ate, b a p ,  lb ................................ 08 -  .08}
Bisulphate, bulk, to n ......................  16.00 -  17.00
Bisulphite, bbl., l b ......................................03 -  .04
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Ahe Clearfield Machine Compan 
Clearfield, Pa., is one of the oldest use 
of Timken Tapered Roller Bearings servin ‘ 
the ceramic and chemical industries. The 7 
are using more Timken Bearings than e\< 
today because their experience has proved 
that these bearings not only make bet/i 
machines but also better selling  machin> 
—  for Timken Roller Bearings are know® 
and preferred the world over.

Shown in the photograph is the Clearfield  
No. 610 Mixer, capacity 10 to 14 cubic fee;; 
All working parts, including drive, revob'H 
ing bottom, mullers and discharge disc arEjl 
mounted on Timken Tapered Roller Bea. I  
ings for smooth operation, long life an I  
minimum power demand.

In any kind of equipment, performance 
dependability; endurance; and economy at: 
in direct ratio to the number of Timke||j 
Bearings used. It w ill pay you to have ther* 
throughout your machines .and to makjl 
sure the trade-mark "TIM K EN” appeal, 
on every bearing you use. The T im ke7 
Roller Bearing Company, Canton 6, Ohic

T R A D E -M A R K  R E G . V. 9. P A T . O F F .

TAPERED ROLLER BEARINGS

CHEMICAL ENG IN EERIN G  •  D EC E M B ER  1946  •
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STAR
SILICATE
0 . 5 -to 5C CB L A N K

D eterio ration  of perox
ide baths n e u tr a l iz e d  
w ith  am m onia and sili
cate of soda.

HOW 
SODIUM SILICATE 

REACTS IN PEROXIDE 
BLEACH BATHS

The right silicate holds onto the molecule of oxygen until its 

release is needed for bleaching. A ll silicates, of course, are not 

equally efficient; top  performance requires the purest silicate, i.e. 

Star Brand. I t  is a 42° Baume silicate, specially purified.

Star maintains the pH of the solution for extended periods. 

How well it keeps the oxygen from escaping when no oxidizable 

material is present is plotted in the above graph.

In  the new continuous bleaching systems for textiles, purer, 

safer Star is a "m ust.” Star Silicate can be diluted and heated w ith

out throw ing out floccy precipitates, which are characteristic of 

other silicates and harm ful to fibers.

W rite us about this or other PQ Silicate chemical reactions 

which may be applicable to a process in your plant.

CHEMICAL ENGINEERING  
W eighted  Index  o f  P rices for  

OILS & FATS

Base =  100 for 1937
This m on th ............................................................. 303.07
Last m o n th ............................................................  286.77
December, 1945....................................................  145.63
December, 1944....................................................  145.56

Chlorate, kegs, lb .............................  SO.061- SO.06$
Cyanide, cases, dom., l b .........................14$- .15
Fluoride, bbl., lb ....................................... 07 -  .08
Hyposulphite, bags, 100 l b   2 . 2 5 -  2 .50
M etasilicate, bbl., 100 lb ...............  3 . 4 0 -  4 .00
N itra te , bulk, to n   27.00 - .............
N itrite, casks, lb ........................................09$- .07
Phosphate, tribasic, bags, 100 lb. 2 .70 ...- .............
Prussiate, vel., bags, lb .......................... 10J- .11
Silicate, 40°, dr., wks., 100 lb ................80 -  .85
Sulphite, crys., bbl., lb ............................02$- .02$

Sulphur, crude a t  mine, long to n . . . 16.00 - .............
Dioxide, cyl., lb ......................................... 07 .08
Dioxide, tanks, lb ......................................04

Tin crystals, bbl., lb ............................  nom.
Zinc chloride, grains, bbl., l b .....................05$— .06

Oxide, lead free, bags, lb ........................ 09 -  .09$
Oxide, 5%  leaded, bags, l b ....................09 -  .09$
Sulphate, bags, c w t............................ 3 . 8 5 -  4 .15

OILS AND FATS

Castor oil, No. 3 dr., l b .......................  $0 .29$- SO.30
Chinawood, oil, tanks, lb  39 - ............
Coconut oil, Ceylon, N. Y., lb ................... 24..- ........
Corn oil crude, tanks (f.o.b. mill), lb. .26 . . . . . . . .
Cottonseed oil crude (f.o.b. mill),

tanks, lb .........................................................27 - ............
Linseed oil raw, car lots, dr., l b ..................3 55 -............
Palm , casks, l b ......................    nom.
Peanut oil, crude, tanks (mill), b l . ,2S
Rapeseed oil, refined, bbl., lb   nom.
Soybean, tanks, lb  23 - .
M enhaden, light, pressed, dr., l b . . . .29 - .

Crude, tanks (f.o.b. factory), l b . . .21$-.
Grease, yellow, loose, lb ............................... 2 1 1 - .
Oleo stearine, lb ....................................  nom.
Oleo oil, No. 1 lb ............................................38 - .
Red oil, distilled, bbl., lb ............................. 28$-.
Tallow, extra, loose, lb ................................. 21$ -.

COAL TAR PRODUCTS

Alpha-naphthol, crude, bbl., lb ..........
A lpha-naphthylamine. bbl., lb ..........
Aniline oil, drums, lb ...........................
Aniline salts, bbl., l b ...........................
Benzaldehyde, tech., dr., lb ...............
Benzidine base, bbl., lb.......................
Benzoic acid, USP, kegs, lb ...............
Benzol, 90%, tanks, works, gal. . .  .
Benzyl chloride, tech., dr., lb ...........
B eta naphthol, tech., drums, l b . . .  .
Cresol, USP, dr., lb   .............
Cresylic acid, dr., wks., g a l . ..............
D iphenyl, bbl., lb .................................
D iethylaniline, dr., lb ..........................
Dinitrotoluol, bbl., lb ..........................
D initrophenyl, bbl., lb ........................
D ip oil, 15%, dr., gal.
D iphenylamine, dr., f.o.b. wks., lb ..
H ac id , bbl., l b ................................. .. .
Hydroquinone, bbl., lb ........................
Naphthalene, flake, bbl., lb ...............
Nitrobenzene, dr., l b ...........................
Para-cresol, bbl., lb ..............................
Para-nitroaniline, bbl., lb ..................
Phenol, USP, tanks, l b .......................
Picric, acid, bbl., lb .............................
Pyridine, dr., g a l...................................
Resorcinol, tech., kegs, l b ..................
Salicylic acid, tech., bbl., l b ..............
Solvent naph tha, w.w., tanks, g a l . .
Toluidin:, bbl., lb ..................................
Toluol, drums, works, g a l..................
Xylol, com., tanks, ga l.......................

M ISCELLANEOUS

Casein, tech, bbl., lb ............................ nom.

$0.58 - $0.60
.35 - .36
.12  - • 12$
.22  - .24
.45 - .50
.70 - .75
.54 - .56
.17 -
.20  - .21
.21 - .22
.13$-.
.81 - ‘ ”.83’
.15 - .
.40 - .45
.18 - .19
.22  - .23
.23 - .25
.25 - .
.45 — .50
.90 - ,
.09$- .10
.08 - .09
.41 - .
.42 - .43
.10  - .11
.35 - .40

1.55 - 1.60
.65 - .70
.22  - .23
.26

1.00 -
90 _ 
99 _

D ry colors 
Carbon gas, black (wks.), lb   S .0365- .097
Prussian blue, bbl., lb  36 -  .37
Ultram arine blue, bbl., lb . . . . . .  . .12 -  .26
Chrome green, b b l , lb  24 — .39
Carmine red, tins, lb   5 .50  -  6 .00
P ara  Toner, lb  75 -  .80
Vermilion, English, bbl., lb   2 .50  -  2 .60
Chrome yellow, C.P., bbl., lb  23 -  .24

Gum  copal, Congo, bags, l b  09 -  .55
M anila, bags, lb  09 -  .15
Dam ar, Batavia, cases, lb  10 -  .22
Kauri, cases, l b  18 -  .60

Magnesite, calc., to n   60.00 - ............
Pumice stone, lump, bbl., lb  05 -  .07
Rosin, H ., 100 lb ..................................... 9 . 0 1 - ...........
Shellac, orange, fine, bags,...lb .................... 72 - ............

Bleached, bonedry, bags, lb  71 - ............
T. N. bags, l b  67 - ............

Turpentine, g a l  1 .45 - ............
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. . .  an o th er tough m ix ing  problem  
so lv e d  w ith  SIM PSO N  M IX E R S

•  When m ixing is an important phase in product preparation, it 
stands to reason that the more thorough the m ixing and blending, 
the finer the product. That's why an ever-increasing number of 
plants are using Simpson Mixers to improve product quality of 
p lastic  resins, as w e ll as scores of other dry, sem i-dry and 
plastic materials.

The Simpson m ethod of con tro lled  m ixing by "mulling" pro
v ides the desired impregnation of plasticizers and fillers into the 
resins . . . and does it faster, at less expense. Simpson Mixers are 
available in sizes to handle batches from l /5 t h  to 5 0  cubic feet.

Ask to have a National Engineer analyze 
your specific m ixing problems.

C lo se -up  o f the No. 1V2 S im pson 
In tensive  M ix e r ,  fo r  h a n d lin g  
batches from 5 to 6 cubic feet. 
W id e ly  used in both single and  
m ultipleunitsforsafe, de p e n d a b le  
m ixing w herever thorough b lend 
ing is required.

NATIONAL ENGINEERING COMPANY
M A C H I N E R Y  H A L L  B U I L D I N G  • C H I C A G O  6, I L L I N O I S
Manufacturers and Selling Agents for Continental European Countries:— The George Fischer Steel *  Iron Works, Schaffhausen, 

Switiertand. For the British Possessions, Excluding Canada and Australia— August’s Limited, Halifax, England. For Canada —  

Dominion Engineering Co., Ud., Montreal. Canada. For Australia and New Zealand —  GBsson, Battle* Co., Pty., Ltd, Sydney, Australia’
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hew m m m m
PR O PO SE D  W O RK

Calif., Boron— Pacific Coast Borax Co., 510 
W est 6th St., Los Angeles, plans to construct 
a 90x180 ft. .and 60x120 ft. factory building 
here. C. C. Moore & Co., 555 South Flower 
St., Los Angeles; Cons. Eng. Estimated cost 
$225,046.

Calif., Imperial—Shell Chemical Corp., 100 
Bush St., San Francisco, plans to construct 
a 40x85 ft. factory here. Estimated cost 
$60,000.

Calif., Kingsburg—Kingsburg Cotton Oil Co., 
Sierra St., plans to rebuild its plant recently 
destroyed by fire. Estimated cost $200,000.

Calif., Mountain View—Stauffer Chemical 
Co., 636 California St., San Francisco, plans 
to construct a 1 story laboratory here. Kay 
Thiell, 580 Market St., San Francisco, 
Archt. Estimated cost $100,000.

Calif., San Jose— Liqua Zone Co., 944 South 
First St., San Jose, Calif., plans to construct 
a 150x200' ft. soap manufacturing plant. 
Estimated cost $250,000.

Colo., Denver—Continental Oil Co., Denver, 
plans to modernize and enlarge its oil re
finery. Estimated cost $4,000,000.

Conn., W est Haven—Armstrong Rubber Co., 
475 Elm St., plans to construct a 2 story, 
laboratory and experimental tire building on 
Elm St. and Candee Ave. Estimated cost 
$55,000.

Ga., Augusta—Babcock & Wilcox Co., Old 
Savannah Rd., Augusta, Ga., plans to con
struct a refractory products manufacturing 
plant. Estimated cost $55,000.

Ind., Logansport—General Tire & Rubber 
Co., Logansport, plans to construct an ad
dition to its plant. Estimated cost $60,000.

La., Baton Rouge—Standard Oil Co., Baton 
Rouge, plans to construct a plant for the 
manufacture of crystalline wax. Estimated 
cost $146,975.

Me., Keegan— Kenneth C. Irving'& Associates, 
St. John, N. B,, Can., plan to construct a 
pulp and paper mill. Estimated cost $250,- 
000.

O., Chillicothe—Chillicothc Paper Co., Chilli- 
cothe, plans to construct an addition to its 
paper plant. Estimated cost $118,000.

O., Osborn—Southwestern Portland Cement 
Co., Osborn, plans repairs to its storage 
plant. Estimated cost $60,000.

Tex., Midland—Texas Pipe Line Co. & Asso
ciates, Texas Bldg., Houston, plan to con
struct a storage building. Estimated cost 
$90,000.

Tex., Moss Hill— Texas Gulf Sulphur Co., 2nd 
Natl. Bank Bldg., Houston, plans to con
struct two new mining plant buildings and 
two additions to its plant. Estimated cost 
$155,000.

Wis., Granville—Lakeside Laboratories, Inc., 
1707 East North Ave., Milwaukee, plans to 
construct a 1 story, 62x281 ft. and 40x40 ft. 
fine chemicals building. Rubens F. Flas, 
Inc., 524 East Mason St., Milwaukee, Archt. 
Estimated cost $100,000.

.---------- C urrent' P rojects---------- .
Proposed 

"Work C ontracts
New E ng land ........................  8305,000 .........................
M iddle A tlan tic ..........................................................  8556,000
S o u th ..............................................  205,000 334,000
M iddle W es t................................  338,000 135,000
W est of M ississippi.................... 4 ,245 ,000  552,000
F a r W est.......................................  835,000 1,674,000
C an ad a ...................................   460,000 432,000

T o ta l......................................  86 ,388,000 S3,6S3,000

-C um ulative  1946-
Proposed

W ork
5 1 .470.000
26 .090 .000
66 .382 .000
16.677.000 

10-1,075,000
13.800.000
2 ,230 ,000

C ontracts
$7 ,314,000
35 .101.000

121.123.000
74 .982 .000

153.425.000
33 .709 .000
18 .665.000

S230,820,000 8444,319,000

N. B., Hartland—N. B. Potato Products, Ltd., 
Hartland, plans to reconstruct dehydration 
plant and starch factory. Estimated cost 
$200,000.

N. B., Perth—G. E. Baird, Perth, plans to con
struct a starch factory. Estimated cost $55,- 
000.

N. B., Perth— N. J. Dionne, Arthurette, N. B., 
plans to construct a potato starch factory. 
Estimated cost $90,000.

Ont., Oakville—Industrial Hydrocarbon, Ltd., 
Oakville, plans to construct a refinery. Esti
mated cost $60,000.

Ont., Windsor—New Plastics, Ltd., Windsor, 
plans to construct a factory. Estimated cost 
$55,000.

CONTRACTS AW ARDED

Calif., Los Angeles— Western States Lacquer 
Co., 4400 E. Washington Blvd., has awarded 
the contract for a factory and loading docks 
to Butrcss & McClellan^ 1013 East Sth St. 
Estimated cost $192,000.

Calif., Napa—Basalt Rock Co., 8th and River 
Sts., will construct a plant here. Work will 
be done by owner. Estimated cost $100,000.

Calif., Pomona—Fernstrom Paper Mills, Inc., 
Pomona, has awarded the contract for a 
paper mill on W est Holt Ave. to Southwest
ern Engineering Co., 4800 South Santa Fc 
Ave., Vernon. Estimated cost $300,000.

Calif., Redwood City— Plant Rubber & As
bestos Co., 537 Brannan St., San Francisco, 
has awarded the contract for an asbestos 
manufacturing plant to Swinerton & Wal- 
bcrg, 225 Bush St., San Francisco. Esti
mated cost $972,000.

Calif., Richmond—Standard Oil Co. of Cali
fornia, 225 Bush St., San Francisco, has 
awarded the contract for a processing labora
tory and facilities for California Research 
Corp., to Bechtel Bros.-McCone Co., 220 
Bush St., San Francisco. Estimated cost 
$55,000.

Calif., San Francisco— Lowric Paving Co., 1540 
16th St., has awarded the contract for an 
asphalt plant to Western Iron Works, 141 
Beale St. Estimated cost $55,000.

Del., Wilmington—Hercules Powder Co., 
Delaware Trust Bldg., has awarded the con
tract for the construction of a high test 
laboratory to J. E. Healy & Sons, 707 Tanall 
St. Estimated cost $56,000.

111., Melrose Park—Muralo Co., 2624 W est 
Lake Ct., Chicago, manufacturer of paint 
products, has awarded the contract for a

1 story factory' to Clearing Industrial Dist., 
6455 South Central Ave., Chicago. Esti
mated cost $135,000

La., Stcrlington—Commercial Solvents Corp., 
J. -E. Wheeler, Mgr., Monroe, has awarded 
the contract for the construction of a chem
ical plant to Ford, Bacon & Davis Construc
tion Corp., Monroe. Estimated cost $174,- 
630.

Mo., St. Louis— Monsanto Chemical Co., 
1700 South Second St., has awarded the con
tract for additions to its chemical plant to 
Fruin-Colnon Contracting Co., 1706 Olive 
St., St. Louis. Estimated cost $120,000.

Pa., Philadelphia—American Oil Co., Ameri
can Bldg., Baltimore, Md., will construct a 
bulk oil station here. Work will be done by 
separate contracts. Estimated cost $500,000.

S. C., Spartanburg— International Minerals & 
Chemical Corp., Laurens Rd., has awarded 
the contract for the construction of a sul
phuric acid plant to Fisk-Carter Construc
tion Co., Spartanburg. Estimated cost 
$ 100 ,0 0 0 .

Tex., Houston—Diamond Alkali Co., Pitts
burgh, Pa., has awarded the contract for ad
ditional chemical plant units to be operated 
by Diamond Alkali Co. of Texas, subsidiary, 
to Brown & Root, Inc., Box 3, Houston. 
Estimated cost $340,000.

Tex., Houston—Pittsburgh Plate Glass Co., 
101 Crawford St., has awarded the contract 
for an addition to its plant to W . S. Bellows 
Construction Co., 716 North Everton St. 
Estimated cost $92,000.

W . Va., Fairmont—Owens-Illinois Glass Co., 
Fairmont, has awarded 'the contract for the 
construction of an addition to its plant to 
Interstate Engineers & Contractors, 208 
Newton St. Estimated cost $60,000.

B. C., Vancouver—International Paint Co., 
c/o  Mercer & Mercer, Archts., 615 W est 
Hastings St., has awarded the contract for 
an addition to its plant to British Columbia 
Bridge & Dredging Co., Ltd., 544 Howe S t  
Estimated cost $57,000.

Ont., Clarkson—British American Oil Co., 
Ltd., Royal Bank Bldg., Toronto, has 
awarded the contract for a lubricating oil 
plant to Piggot Construction Co., Ltd., Har
bour Comn. Bldg., Toronto. Estimated cost 
$300,000.

Quc., Beauhamois—Howard Smith Paper 
Mills, Ltd., 407 McGill St., Montreal, has 
awarded the contract for an addition to its 
paper mill to Atlas Construction Co., Ltd., 
679 Belmont St., Montreal. Estimated cost 
$75,000.
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THOMAS FLEXIBLE COUPLING COMPANY
W A R R E N ,  P E N N S Y L V A N I A

Engineered to stand up on evert 
the toughest jobs, Thomas Flexible 
Couplings can be supplied in special 
corrosion resisting materials for the 
chemical industries.

Thomas  " A L L * 
M E T A L "  F lex ib le  
C o u p l i n g s  do  not  
depend on ' springs, 
g ea r s ,  rubber  or  
g r id s  to drive.  All  
power is transmitted 
by direct pull. Per
fect balance under 
all conditions of mis
al ignment . . . N o  
Lubr icat ion  is Re 
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.

The longer life of Thomas Flexible Couplings, withouf costly inter 
ruptions and replacements, adds much to your operating profits
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HAVE YOU
INVESTIGATED THE

SELECTOLS?
! A GROUP OF GATtILY S T S

GE
FATS AND Oil.s

SELECTOL A —An extremely efficient catalyst
for selective hardening of high quality edible 
products'at low temperature. It is effective at 
200°F to 385°F and shows the widest margin 
of superiority in activity and selectivity over 
other catalysts at temperatures below 300°F.

SELECTOL AB —This catalyst is designed for
rapid hardening of edible type oils in the 
higher hardening temperature ranges. It is 
especially effective at temperatures of 300 °F 
to 410°F. Above 350° it is as active as Selec- 
tol A.

SELECTOLM —This catalyst has been developed
primarily to harden margarine oils. It has ex
cellent activity at 335 °F to 400 °F.

These catalysts are all packed in removable- 
top metal drums-500 lbs. net. They contain 
2 0 % or more of active metal suspended in 
semi-liquid edible vegetable oil.

E. F .  D R EW  &  C O ., in c .
(Catalytic Chem icals D ivision)

Main Office: 15 East 26th St., New York 10, N. Y.
Factory and  Laboratories— Boonton, New  Jersey

We shall be glad to send you—at no cost—a generous sam
ple of any of the Selectols for testing in your own labora
tory. In addition, a Drew consultant is readily available to 
call on you at any time to discuss your particular catalyst 
problem, and make sure that you are supplied with the 
catalyst best suited to your individual needs.

E. F. DREW & CO., INC.
15 East 26th St.. New York 10, N. Y.

Please send sample of SELECTOL____
Please send sample of RESISTOL____

Have your representative call

T h e  S e l e c t o l s  
a r e  n o w  b e i n g  
u s e d  b y  so m e  of 
t h e  l a r g e s t  o i l  
p r o c e s s o r s  
t h r o u g h o u t  th e  
w o rld .

T h e  RESISTOLS, 
c o m p an io n  p ro d 
u c ts  of th e  SE
L E C T O L S , a r e  
u s e d  in  th e  h a r d 
e n in g  of f ish  o ils  
a n d  t a l l o w  o r  
w h e n  co n d itio n s  
of h y d ro g e n a tio n  
a r e  d ifficu lt.

NAME

FIRM ( Ê  M s
ADDRESS.

1 »  . ojj

MOW
*YOU CAN REPAIR 

G L A S S - L I N E D  

EQUIPMENT w i t h

CARBOLINE
R E P A I R  C E M E N T

C om p le te  r e p a i r s  in  y o u r  
p la n t  w ith in  3 6  hrs. w it h 
o u t  d i s m a n t l i n g  e q u i p 
m ent. N o  b a k in g  requ ired .

This repair cement has been especially 
compounded for m aking repairs to frac
tures and  spoiled glass linings in reac
tion and  storage tanks, on a g it a t o r s  

and  on nozzle flanges. 

C A R B O L IN E  gives longer equipment life I 
at much lower maintenance co st. . .  a l
ready proved in over 2 years of expe

rimental application.

W rite today for comp/efe 
information and price list.

CARBOLINE co m p a n y
502 N. TAYLOR ST. LO U IS 8, MO.

Phosphoric Acid 
vs. 

Materials of 
Construction

Chem ical E ng ineering  now has 
available as a 12-page re p r in t its 
th ree  C orrosion F o ru m  articles 
com prising  th e  sym posium  on 
P hospho ric  Acid vs. M ateria ls of 
Chem ical P lan t C onstruction . 
E igh teen  d iffe ren t m ateria ls  are  
discussed by th e  m an u fac tu re rs  
and  evaluated  fo r phosphoric  
acid  service.

O rder fro m  E ditorial 
D epartm ent 

C H E M I C A L  E N G I N E E R I N G

330 W est 42nd St.. New  York 18, N.Y.
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