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A-C Team" 
Flexibility

TEX R O P E
M O T O R S  H  I CT' ^  J T  ^  Í  A ^  f® — > D R I V E S

★  To drive low speed machinery with high speed motors (now  
that low speed motors are sharply restricted), Allis-Chalmers Tex- 
rope Drives can "gear down” motor speeds over a range of 7 to 1. 
As America’s only builder of both motors and V-belt drives, Allis- 
Chalmers has long studied and advocated their use in proper com-

In  m ost applications, an  1S00 rpm  m otor 
with Texrope Drive will ably do the job 
of a lower-speed, direct-connected motor 
—a t lower cost in money and materials!

When you buy in  1800 rpm instead of 
450 rpm 15 hp squirrel-cagc motor, for 
example, 000 lb are saved. And you save 
well over $¿00 — with drive figured in!

N ote th a t  efficiency rises from 79%  for 
the  450 rpm  m otor to  87.5%  for the 
1800 rpm  motor. T he 1800 rpm  motor 
saves you over 30 kw/24 hr. day.
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M .L.F iLTnnre  
1.8.304 • s o c ti

v .e ts ‘ uAcL
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lAPON V B L S l.l n /ts c S A L T  WASH VAC. FtLTE/3M,L. VAC.FILTER. fMCHSON * 'P l4 t Ł  
3%  WtcAei CJ.

EON DEN PATE  
U  NEEDED

CONO. ILo'P

SW E N SO N  EVAPORATOR CO
H A R V E Y ,  I L L . ,  U . S . A .

Tifie • B L O W  S H E E T'< CONDENSA 7c
lo to 900*/HO. 

40SPM. p o T F MATER/AL BALANCE

E V AP OR AT ORS  • FI LTERS • C R Y S T A L L I Z E R S
DOUTHITT GRAY-JENSEN SPRAY DRYERS

IFF EFFECT

In  the production  o f viscose rayon, filaments are spun in 
a bath o f acid, zinc sulfate, a n d /o r  glucose w hich must be 
kept above a definite minimum concentration. As the sp in 
ning progresses, acid becomes m ore and m ore dilute and 
the spin bath contains an increasing p roportion  o f by
product G lauber salt.

Reclamation o f the waste spin bath solution, crystallizing 
out the G lauber salt, and reconcentrating  the acid, became 
a problem  for Swenson engineers. They designed special 
acid-resistant evaporators, crystallizers, and filters for the 
purpose, perm itting  the recovery o f these chem ical values. 
The process is also used in  the p roduction  o f cellophane.

By means o f further evaporation, filtration, tfnd drying, 
the by-product G lauber salt is transform ed into anhydrous 
sodium sulfate—a product for w hich there is a substantial 
market demand.

Thus Swenson p ro cess  E ngineering has in troduced two 
highly profitable chem ical process operations in  the p ro 
duction o f viscose rayon and cellophane.

S W E N S O N  E V A P O R A T O R  C O M P A N Y
Division of W hiting Corporation 

15669 Lathrop Ave. Harvey, I llin o is

O N L Y  S W E N S O N  PROVIDES 
T H I S  F I V E - W A Y  S E R V I C E

1
A n a ly s is  o f 

R equ irem en ts

2
D esign  a n d  

L ayout

3
M an u fac tu re  
o f  E qu ipm ent

m

s f m  j
■ ë m

4
Test

O p e ra tio n

H t ä f a B

i —k i i . . :  - « i

5
P eriod ic

C heck-U ps

\ g ÔQ ^jjjj ¡íJr

2S0srean

Swenson-Engineered Chemical Reclaim System 
Used in the Manufacture of Viscose Rayon
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C o r p o r a t io n
A N D  P R O C E S S  E N G I N E E R S

2 3 0 0  W E S T M O R E L A N D  S T R E E T

L O N D O N  •  P A R IS  • N E W  Y O R K  •  B O S T O N  -  P IT T S B U R G H  •  C L E V E L A N D  
DETROIT •  C H IC A G O  • DALLAS * SEATTLE •  S A N  FR A N C ISC O  * LOS ANGELES

' " ' " T

Sharples Super-Centrifuges
have more than 500 industrial and laboratory a p p li

cations . . . from the processing of blood p lasm a and  

penicillin  to the dehydration of crystals and the c lari

fication of varn ishe s, g lues, industrial oils and fo o d 

stuffs. Sharpies Chem ists and Engineers m aintain a 

continuous survey by m eans of w hich the scope of 

these applications has been w idened constantly to 

anticipate and meet the needs of industry.

Their know ledge and experience have resulted in: 

A  great variety of centrifuges — one to suit alm ost an y  

application where speed, high quality and lo w  p ro d u c

tion cost are essential . . .  centrifugal refining processes, 

com pletely engineered, designed and installed with all 

necessary a u x ilia ry  equipm ent, and delivered to the 

customer on a "tu rn-key”  basis.
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,1/ir^nr) nn modern transmission 
A s  long as there is power, y o u , with Tim ken Tapered

s“ ”d iiy  i r o m  so o rc c  ”  a P p t o , i o n  p o in "

Power interruptions due to L nstn issioo

aiong w ith power ^ ^ ^ t S p ^ « S i s a i n »  ~  and whip, 
expense. Shafts last longer because they are P

th r  rhemical and processing industries that 
It is of particular importance to t destructive fluids and abrasive
Tim ken Bearings can be so effectively means longer life. The
materials are kept out of the bearings, d  in stop lubricant from
same closures that prevent foreign matte from ge.t.ng  
leaking out and thereby contam inating P

m ¡nvnlvine vou in  unnecessarily high costs. 
Is your power transmission syste waSteful units wherever they
I t  w ill pay you to check up now and to re p la c e v  Qhio
are found. The Tim ken Roller Bear.ng Compa y,

CHEMICAL & METALLURGICAL ENGINEERING •  A P R IL  1 9 4 4  •
77



Side ta n k  . app lication  w ith ind iv idual 
probes placed a t  desired lim its for two- 
level pu m p  contro l.

TOSWITCH
I N C O R P O R A T E D

CAMBRIDGE 42, MASSACHUSETTS
District Offices in A ll Principal Cities

PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE

A P R IL  1 9 4 4  • CHEMICAL &  METALLURGICAL ENGINEERING

THE MAGIC FINGER
“ F e e l ”  the c o r r e c t  l e v e l  

of l i q u i d s ,  p o w d e r s  . .

LEVEL CONTROL

Photoswitch Incorporated also 
manufactures photoelectric and 
electronic equipment for Tur
bidity Control, Smoke Density 
Indication, Counting, Automa
tic Inspection, Conveyor Con
trol, Machinery Safeguards, 
Property Protection, and simi
lar industrial applications.

respond in stan tly  —  to start or stop  
pum ps, open or close valves, operate  
signals.

Control is floatless, m aintenance-free  
. . . no m oving parts to  wear or fail in 
operation . . .  no floats or stuffing boxes.

O nly a m etal probe, electronic finger 
o f P hotosw itch , enters the tank . Liquid  
or powder, m aking or breaking con tact  
w ith this probe, relays to  the electronic  
control a m inute electrical current, 
measured in m icroam peres. Am plified, 
it operates a h eavy-d u ty  sw itch  to  
control signals, valves, or pum ps —  
provide single-level indication and con 
trol, on and off pum p control at tw o  
levels, boiler feedw ater control, tank  
condensate signals, any typ e o f  pum p  
program m ing arrangem ent.

E asily  installed . . . san itary for food 
in stallations . . . su itab le for corrosives 
. . . safe w ith  com bustib les . . . P h o to 
sw itch  E lectronic C ontrols are effective  
w ith  all liquids and powders, con d u ctive  
and non-con du ctive - -  provide the  
m odern, efficient so lu tion  to  
every level control problem .

Write today f o r  Bulletin 1100.
D eep well in sta lla 
tion, w ith  suspen
sion wire an d  probe 
t i p  m a r k i n g  e x 
trem e  low level.

T op -o f-tan k  ap p licatio n  w ith  
double probe, to  m ain ta in  ■ 
level betw een h igh and  low 
points.
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m icro-porosity in aluminum casting

PICKER 150 KV
X -R A Y  UNIT

Capacity 10 m illiamperes 
at 150 K V  continuous

EP I C K E R  X - R A Y
■ C O R P O R A T I O N

300 FOURTH AVENUE • NEW YORK 10, N. Y.

M AN U FA CTURIN G  D IV IS IO N
g C L E V E L A N D  • O H I O

P IC K E R  X -R A Y  OF C A N A D A , LTD. 
M O N TREA L • TO R O N TO

APRIL 1 9 4 4  • CHEMICAL &  METALLURGICAL ENGINEERING

Mobile 150 KVP X -R ay Un 

brings non-destructive x-ray  inspection to 

any part of your p lant.

f t /*ON THE SPOT” RADIOGRAPHY The Picker
150 KV Mobile Unit brings comprehensive facilities for X -R ay inspec
tion directly to any point of production in your plant.

Some typ ica l exam ples o f  defects dis
closed by  non-destructive radiography

This compact, powerful, easily transportable apparatus fu lfills every 
requirement for production inspection or spot checking of m any 
diverse m aterials . . .  metals, plastics, fabric, wood. Com pletely self- 
contained, requiring only a current source, the Picker 150 KV  Mobile 
Unit provides positively controlled voltages from 15 KV  to 150 KVP, 
with a radiographic capacity (with screens) up to V A "  of steel and 
7 "  of alum inum . The rapidity of exposures id ea lly  adapts this Unit 
to consecutive production inspection.

Write today for our bulletin on the Picker 150 KV  apparatus, 
which gives details of construction, capacities and applications. Our 
engineering staff and research bureau is at your service for the 
study of any special problems concerning non-destructive radio- 
graphic exam ination.



ALUMINUM ORE COMPANY
a * u ¿ 'ç j- à c e r tn e ,

One (lay, conditions are exactly right for 
processing work; m aterials dry quickly and 
behave as intended. The next day, every thing 
goes wrong, because the weather has changed. 
Is this happening in your plant? I t  need not. 
The weather makers can control the hum id
ity of air used in processing operations.

Alorco Activated Alumina serves as the 
drying agent in m any of the machines used 
in this moisture control work. I t  is efficient, 
drying to  low dew points. I t  is economical, 
one charge lasting for years. Activated 
alumina’s high drying efficiency is restored 
simplv bv heating, an operation usually-

h and led  au to m a tica lly  by  th e  m achine.
Equally im portant to  m any processors is 

efficient, low-temperature drying of their 
m aterials. Here, again, Alorco A ctivated 
Alumina is on the job.

Machines for drying air, gases and liquids 
are available; your engineers don’t have to  
take valuable time to  design special equip
ment. We’ll gladly advise you on the proper 
Alorco Activated Alumina for your purpose 
and refer you to  builders of drying machines. 
ALUM INUM  COM PANY OF AM ERICA 
(Sales Agent fo r  A l u m in u m  O r e  C o m p a n y )  

1910 Gulf Bldg., P ittsburgh, Pennsylvania.
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m m m  m s n  m m

R. S. McBRIDE, Editorial Consultant • PAUL W 00T0N , Chief of McGraw-Hill W ashington Bureau • MALCOLM BURTON, W ashington Correspondent

E xport associations in the  alkali field a re  indicted  as cartels . . . 
Beverage alcohol m ay be m ade at expense of synthetic ru b b e r  p ro 
g ram  . . , M agnesium  follows alum inum  in  being  cu rta iled  . . . 
Donald Nelson has last word in  in d u stria l cutbacks . . . A lcohol 
is to be m ade fro m  wood wastes, sweet potatoes and  d ried  spuds 
. . . M ore anti-freeze will be m ade fo r  nex t w in ter . . . Synthetic 
ru b b e r calls fo r m ore  research  and  developm ent . . . C onstruction  
is au thorized fo r m ore  superp liosjihate  . . . O live oil substitu te  
to be m ade from  peanu t oil . . . Corn-hog controversy  of la s t year 
is repeated  . . . Chem icals Division of W PB  becom es a b u reau .

MAY MADE CHIEF

T h e  b u r e a u  of Agricultural and Indus
trial Chemistry on Apr. 1 came under the 
direction of its new chief, Dr. Orville E. 
May, a career man who had recently been 
on a special war assignment as chemical 
coerdinator of the Agricultural Research 
Administration. He replaces W . W . 
Skinner who retired at the age of 70 
years after serving the organization for 40 
years.

It is anticipated that Dr. May’s desig
nation as chief of the Bureau will result 
in few fundamental changes, since he 
has been active in its policy making and 
administration for a number of years. 
His designation as chief is a recognition 
of outstanding research leadership within 
the organization, and in the coordination 
of the work of the Bureau with that of 
other agencies in the Department of Agri
culture.

CHEMICAL DEFERM ENTS
T h e  American Chemical Society gather

ed together an influential group in 
Washington on Mar. 13 to discuss the 
effect on war industry' of cancelling de
ferments of the young professional work
ers. The results of the conference were 
effectively presented to President Roose
velt by Dr. Charles L. Parsons, secretary 
of ACS. The President replied by a 
letter which acknowledged the urgency of 
reconsidering the special needs for scien
tific men in industry and research.

This action probably had as much to do 
as anything else with the proposed basis 
for deferring a limited number of young 
chemical executives in aviation gasoline, 
synthetic rubber, high-tenacity ravon, and 
essential rubber products. ' These four 
chemical industry needs were rated of 
top importance for the war effort, along

with landing craft, airplanes, radar, and 
secret weapons. Only for this sort of 
absolutely essential production work will 
the government longer tolerate occupa
tional deferments in industry of men under 
26.

A SSO CIATIO NS IN D IC T E D
As p a r t  of its campaign against cartels 

in the alkali field, the Departm ent of 
Justice secured indictments of two United 
States export associations and member 
companies. Also among the accused con
cerns is Imperial Chemical Industries, 
Ltd., predominant British enterprise, 
through its United States subsidiary of 
the same name. The Belgian firm, Solvay 
and Solvay & Cie., was named as a con
spirator but was not made a defendant.

The action strikes directly at the ex
port practices, under the W ebb Export 
Trade Act, of two associations, United 
States Alkali Export Association, Inc., and 
California Alkali Export Association. In 
this connection, Assistant Attorney Gen
eral W endell Berge said: “The present 
suit is of major importance in the drive 
by the Anti trust Division to eliminate 
the effect of cartels on American com
merce. This is the first suit which the 
division has filed involving the activities of 
associations organized under the W ebb 
Export Trade Act. T hat statute was 
passed by Congress to  promote our inter- 
national trade by enabling American 
manufacturers to form associations to com
pete with foreign manufacturers. W e do 
not, of course, intend to interfere with 
any of the legitimate activities of such ex
port associations, bu t many groups in this 
country are planning to utilize such asso
ciations to enter into cartel agreements 
with foreign companies, stifling competi
tion throughout the world— activities

which are not exempted by the W ebb act 
from the operation of the Sherman (anti
trust) act. This suit should serve as a 
warning of our determination to prevent 
cartel groups from carrying out their illegal 
plans by use of the W ebb act.”

T H E  “ H O W  TO DO  IT ”
R u b b e r  Director Bradley Dewey has 

notified rubber goods manufacturers and 
companies producing synthetic and re
claimed rubbers that it is probable Selective 
Service will give no consideration of de
ferment to men under 26 years of age 
without endorsement of his office. In order 
that any request for endorsement for defer
m ent be valid, it will be necessary to pre
pare at least four copies of Selective Service 
Form 42-A Special. Three copies must be 
filed with the State Director of Selective 
Service who has jurisdiction over the 
location where the essential man is em
ployed. One copy must be sent to the 
Office of the Rubber Director, New 
Municipial Center Building, W ashington,
D. C., for action by the Rubber Director. 
The form should be prepared with the 
greatest of care. T he statem ent should not 
be generalized, and each case should be 
dealt with on the basis of the individual 
registrant. In addition to the above form, 
there must be submitted to the Office of 
the Rubber Director at W ashington a 
special certification.

M AGNESIUM  GETS T H E  AX
H e a v y  c u t s  in the scheduled produc

tion of magnesium were ordered Mar. 16 
at five plants. T he official explanation of 
the cutback is as follows: "Production
was ordered curtailed at this time for sev
eral reasons. In the first place, produc
tion currently is running between eight 
and ten million pounds per m onth in ex
cess of requirements. This large surplus 
production is due primarily to the fact 
that the armed services have not consumed 
the quantity stated in their requirements. 
Surplus stocks of magnesium now total 
more than the amount required for two 
m onths at the rate of current consumption, 
W PB  revealed. Furthermore, this action 
will result in savings of coal, gas, transpor
tation and labor in areas where one or all 
of them are scarce.”

LAYING D O W N  T H E  LAW
T h e  s c h e d u l i n g  of cutbacks in indus

try continues to  be under W PB . O ther 
agencies have wanted to grab some of this

82
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INCREASE PRODUCTION 

Use the righ t sp eed  for each ; 
o p era tio n  a n d  in c rea se  p ro 
d u c t io n  a s  m u c h  a s  40%

PROVEN RELIABILITY 

Their d u rab ility  an d  stam ina  h a s  
been  proven  w ith  m illions of hours 
o l s e r v ic e  a l l  o v e r  th e  w o r ld .
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COMPACT 

In te g ra l, com pact de 
s i g n  s a v e s  s p a c e ,  
s a v e s  m o n e y ,  im  
p ro v e s  a p p e a ra n c e - ;UNDIVIDED RESPONSIBILITY 

C o m p le te  S p e e d r a n g e r  is  d e . 
s igned  a n d  b u ilt b y  one m anui 

ia c tu re r  in  one p lan t.
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authority, but apparently Surplus Admin
istrator Clayton is not one of them. Hence, 
for some time to come Washington expects 
that Donald Nelson will have the last 
word.

I his situation makes doubly important 
the frank, almost blunt, reply by Nelson 
to Senator Maloney answering six questions 
with which the Senator apparently expect
ed to embarrass W PB. Any executive of 
process industry concerned about the way 
in which his firm will be treated as com
pared with competitors, newcomers in the 
industry, and small business, can reason
ably expect that the principles set forth 
by Nelson under the date of Mar. 7 will 
govern for some time to come. Some of 
those who hoped for a bit of preference in 
getting an early start on postwar business 
appear to be the ones most disappointed.

DON’T  PU T  O FF UNTIL TOM ORROW
W h e n  a  maximum price ruling becomes 

unfair because of changed conditions, 
OPA will listen to protests. But it em
phasizes that a request for an increase in 
a ceiling price must be made promptly, 
generally within 60 days after the new 
grounds for protest develop. Thus a firm 
which can "get along” for a while may 
jeopardize its chance for an increased 
ceiling by delay in asking for it.

ALCOHOL FROM  SPUDS
S e v e r a l  mid-W est alcohol plants have 

been ordered to try out low-grade dried 
potatoes for industrial alcohol manufacture. 
About 19 carloads of surplus from the 
1943 crop are available from beet sugar 
plants which dried the potatoes during 
their off season. Success will be achieved 
if the resulting alcohol capacity of the 
distilleries is not less when potatoes are 
used for mash. Cost considerations are 
not determining.

At least ten California wineries which 
made 5,000,000 gal. of industrial alcohol 
last year are to get no more Hawaiian 
molasses. It was hoped that these estab
lishments could begin on Apr. 1 to use 
grain as the raw material. This develop
m ent ordered by W PB  during mid-March 
shows the constant shifting that is re
quired to keep up with alcohol require
ments.

CIVILIANS GET A BREA K
P l a n s  f o r  1944 contemplate a better 

supply of anti-freeze for motor vehicles. 
I t may Ire necessary to use as much as
52,700,000 gal, next winter, with a small 
percentage of the total held in reserve until 
Jan. 1 to relieve emergency conditions 
that may develop. Last year there were 
emergencies bu t no reserve pool to draw 
on.

Ethyl alcohol may be used to meet much 
of the need, bu t plans contemplate the 
possibility of greatly increased methanol 
production for use instead. Ammonia

manufacturing facilities which can be con
verted to methanol manufacture are being 
studied by officials to see whether such 
changeover can be done quickly enough 
to meet the fall and winter requirements.
I t is roughly estimated that a plant which 
ran make 100 tons per day of ammonia 
could on conversion make about 12,000,- 
0 0 0  or more gallons of methanol. Thus 
the surplus capacity for synthetic ammonia 
is more than ample to meet the entire 
anti freeze requirements of the country if 
changeover can be completed soon enough.

ALCOHOL BY NEW  PRO CESSES
T w o d e f i n i t e  projects for manufac

ture of alcohol were finally approved by 
W PB Requirements Committee and an
nounced Mar. 2 1 . W illam ette Valley 
W ood Chemical Co. is authorized by 
priorities to build at Springfield, Ore., a 
plant to make alcohol from wood waste 
at an estimated investment of 5 2 ,2 4 7 ,0 0 0  
with a potential annual capacity of
4 .1 0 0 ,0 0 0  gal.' of industrial alcohol. 
United States Sugar Corp. got priority' to 
build at Clcwiston, Fla., a plant at the 
cost of 5 2 ,0 5 6 ,0 0 0  with a rated capacity 
of 7 ,0 0 0 ,0 0 0  gal. The raw material for 
this plant will be sweet potatoes with high 
starch content, a variety not normally 
acceptable for household cooking.

Both plants represent the first commer
cial operations in the U nited States by 
the proposed processes. In each case, 
manufacturing operations are projected on 
conservative American estimates partly 
developed from reported European experi
ence. In  each case the plants are so de
signed as to permit further installations 
duplicating the original units, if practical 
operations justify such expansion.

QUOTAS ON LIQ UO R IM PORTS
N e w  p r e s s u r e  for resuming the manu

facture of alcoholic beverages in the United 
States is being resisted by W ashington. 
T he demand for such beverage making is 
greater now than ever before because the 
imports of alcoholic beverages have been 
restricted severely. T he purpose of the 
restriction is to prevent Cuba, Puerto 
Rico, and other such areas from consum
ing sugar or molasses which might other
wise come to the United States either for 
sweetener or for industrial alcohol. Wash- 

. ington still hopes that it can resist the 
political demand for resumption of bever
age making. But everybody knows that 
this is an election year!

TVA W RANGLE
L o n g  b i t t e r  enemies. Senator Mc- 

Kellar. of Tennessee and Chairman David 
Lilienthal of TV A  have staged in W ash
ington ‘ several additional controversies 
during March and April. Involved is the 
question as to  whether this agency shall 
continue its New Deal program and ex
pand further in industrial operation on

phosphorus and fertilizers. T he Senator 
has sought to use that phase of the contro
versy both to curtail TV A  and to make 
impossible the reappointment of Chair
man Lilienthal whose term as a director of 
the corporation expires soon.

Washington observers think that Con
gress is in a mood to place certain new re
strictions on TVA . But McKellar’s in
fluence in this direction has been much 
limited by his political break with Boss 
Crump of Memphis.- T he anti-New Deal 
features of the controversy are likely to be 
spotlighted again several times as Congress 
continues its effort to regain 'its share in 
the control of government operations. Ap
parently lost during late March was the 
effort to compel TV A  to turn into the 
federal treasury all funds received from 
power operations and then to get new ap
propriations each year by specific Congres
sional approval. Such restrictive action 
would have greatly handicapped many of 
the operating portions of TVA , as well as 
returned to Congress the control of expan
sion policies which have lately been 
handled largely through executive orders, 
it is claimed “w ithout full legislative au
thority.”

TAX B O O ST  LIM ITED
N e w  e x c is e  taxes have been imposed 

on quite a number of kinds of goods, in
cluding alcoholic beverages. Uncle Sam 
intends to police this situation to see that 
the new taxes on such goods are no t m ulti
plied as the goods pass through various 
merchandising channels to the customer. 
OPA has set itself the task of permitting 
only such rise in ceiling price as represents,- 
the actual new tax levy. I t  is warning the 
public against paying prices above the 
ceilings so restricted. Any enterprise 
which has had new taxes placed on its 
products m ust guard against excessive price 
increases, whether they are made by its 
own merchandising organization or by its 
customers.

ENO UG H  R U B B E R  IF  ? .  .
P r o c r e s s  Report No. 5 by Bradley 

Dewey, rubber director, gave a summary 
of the successful prosecution of the syn
thetic rubber program. Running through 
the document was a clear indication that 
great success has been achieved despite 
limited time available; bu t complete suc
cess can be expected only from further 
research and development work. Remain
ing are im portant questions on new m eth
ods of butadiene manufacture and puri
fication, and im portant research to perfect 
the butyl rubber program.

Essential also for completion on sched
ule of usable rubber and its accessory m a
terials are: Prom pt completion of con
struction of the expanded facilities now 
scheduled; adequate supply of skilled op
eratives and well-trained technical staffs 
of chemists, chemical engineers, and phy-
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W O C D K i  n t iM v i- ii& e  

T A N K  LININGS
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C U F F IC IE N T  evidence is available after 
^  m o re  th a n  f iv e  y e a r s  o f  u se  —  
to w arran t form ing certain conclusions 
about Tygon as a lining material:
1. Tygon e ffec tiv e ly  resists the a ttack  
o f a w ider range o f corrosive sub
stan ces than any other m aterial excep t  
chem ical ceram ics and g lass.
2. Tygon show s every  indication of 
longer e ffe c t iv e  life in co n ta c t with  
solutions to  which it  is chem ically  
resistan t than rubber, syn thetic  rubber, 
or other m aterials now used as pro
te c t iv e  linings.

W hile closely resem bling rubber in 
appearance —  in feel —  and in many 
physical characteristics, Tygon is not 
susceptible to the common ills which 
afflict rubber. I t  is neither sensitive to 
w ater o r sunlight; nor is it affected by 
oils, grease, o r fatty acids. I t shows no 
chemical deterioration w ith age.

Tygon is a sturdy m aterial —  tough, 
durable, highly resistant to  abrasion. I t

doesn’t have to be handled w ith "kid 
gloves.” If it should be accidentally 
gouged it  can be easily and  quickly 
repaired.

Tygon was m ade to  give maximum 
protection for the longest period of 
tim e —  protection to the shell from  cor
rosive attack; protection to the solution 
from  contam ination.

Obviously, its initial cost is somewhat 
g re a te r  th a n  fo r  o rd in a ry  ru b b e r  
or synthetic rubber linings, b u t expe
rience has show n that, measured in  terms 
of life-cost (the  true  m easure of value) 
Tygon is the least expensive of all.

H A V E Y O U  TRIED T Y G O N  PA IN T ?
Sheet T ygon  stocks are liquefied by  

the  addition o f solvents to  form  acid- 
resisting Tygon  Paint, possessing all the  
basic corrosion-resistant characteristics o f 
the  parent Tygon. I t is used to paint the  
exterior surfaces o f Tygon-lined tanks to  
protect them  against occasional spillage, 
acid fum es, or condensates. I t  is ideal 
fo r fu m e  ducts, pipe, structural steel 
w ork  —  in  fact, fo r  any surface exposed  
to  fum e attack. M ay be applied to steel, 
w o o d , or concrete  b y  spray  g u n  or 
brush. A vailable in black, w hite, clear 
and colors.

U. S. S T O N E W A R E
SP cncc 4 8 6 5  • .y l/tio n , 0 / i t o
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sicists; freedom from work stoppages 
through labor or transportation difficulty; 
and maintenance of a supply of crude 
natural rubber for those classes of rubber 
products which cannot be made wholly 
from synthetic rubber.

DOING DO UBLE DUTY
Tm ; e a s i e r  supply of steel drums may 

be short lived. The United Kingdom is 
in the market for lard and is specifying 
that it shall be packed in steel drums 
rather than in barrels. Drums are used to 
support submarine nets around the island.

FACILITIES BOOSTED
O n  m a r . 20 W PB announced that it 

had authorized construction during 1944 
of facilities to produce 600,000 tons more 
superphosphate per year. About 175,000 
tons of the new production capacity will 
be for triple superphosphate (calculated on 
the basis of 18 percent P20 5, the standard 
used in plant rating).

For the fertilizer year 1944-45, which 
begins July 1, the industry is promised 
sulphuric acid to make 9,000,000 tons of 
normal superphosphate. T hat will be an 
increase of a little more than 2,000,000 
tons above the output expected for the 
current fertilizer year.

PEANUT FOR OLIVE OIL
A n n o u n c e m e n t  has been made of the 

development of a substitute for olive oil 
of the inedible type that is used in quan
tity' in the manufacture of textiles. I t is 
made from peanut oil by a two-step proc
ess. Designs for a pilot plant are being 
drawn up according to an announcement 
by the Department of Agriculture.

INKS GET OILS

P r in t in g  ink manufacturers no longer 
are restricted on use of fats and oil;. TTie 
total use was so small as to make restriction 
no longer necessary', especially in view of 
the fact that the shortage of paper on 
which to use the ink has almost auto
matically restricted ink production also.

TH E CORN-HOG CONTROVERSY
W h e n  two plants of the wet grinders 

closed for lack of com and other shutdowns 
threatened, W FA  moved to relieve the 
situation by a 35 percent set-aside order 
issued to grain elevators in .he five com 
belt states. This is last year’s problem all 
over again.

Requirements of the wet grinders amount 
to 2,500,000 bushels per week. Last year 
the problem was finally solved by the 
county agents who made the rounds and 
persuaded the farmers to release their com 
after the government had guaranteed to 
protect them from changes in the ceiling 
P” ce might be made later. This year 
the situation is more acute. Carry-over 
was 500,000,000 bushels less than last 
vear.

At the time the set-aside order was an
nounced, five com processors were named 
as “designated purchasers.” W FA  ex
plained "the com processing plants listed 
today as designated purchasers are engaged 
in the production of critical war materials 
for which corn is required. They have 
less than a two weeks' supply of com on 
hand or purchased for future delivery.” 
Other processors may be designated later.

Early' solution to the problem of the 
corn grinders was not expected unless 
processors are permitted to pay the price 
that will make it equally or more attractive 
for the farmer to sell the corn than to feed 
it to over weight hogs.

NO M ORE PENICILLIN PLANTS

W i t h  9 5  percent of new plant construc
tion under the penicillin program begun 
last June having been completed and 90 
percent of the operating facilities delivered, 
the Chemicals Bureau of W PB  has an
nounced that no further major expansions 
will now be approved. Officials said that 
only minor adjustments in approved 
projects necessary for the elimination of 
production bottlenecks will be considered 
at this time. However, W PB  said it may 
be necessary to grant a limited am ount of 
priority assistance to individuals with 
original processes for making penicillin. 
Members of W P B ’s Penicillin Producers 
Industry Advisory Committee are now 
studying proposals for exchanging technical 
and patent information and have been 
asked to make recommendations on civilian 
distribution.

MARCH CHEM ICAL ALLOCATIONS

S h a r p  cuts in the allocations of phthalic 
anhydride were the most obvious changes 
in allocations for the month. T he short 
position was a continuation of the situa
tion which prevailed in February'. Military 
requirements much higher than any 
amount previously requested were received 
after the February figures had been an-

nounced. No relief is in sight until next 
August when new facilities authorized last 
year will come into production. These will 
not be sufficient to supply military de
mands and additional facilities arc being 
considered.

STO CK PILES T O  B E  CUT

T h e  j o i n t  chiefs of staff have put final 
approval on a new policy on stockpiles of 
strategic war materials which will curb 
this country’s imports of such items. The 
action was taken after the W ar Production 
Board had warned of fears that great sup
plies of basic commodities would "over
hang and disrupt the postwar market.” 
High sources indicated that the new 
formula would not result in an abrupt de
cline in imports.

T he effect will be to scale down some
what the stockpiles that were considered 
necessary earlier in the war, one official 
pointed out. Three-year stockpiles once 
were thought necessary', he said, when 
foreign producing regions were falling into 
enemy hands almost weekly.

T he new policy, which was approved by 
the W PB  on Jan. 22, bu t not operative 
until the joint chiefs of staffs approved, 
permits a higher stockpile of any material 
which must be transported overseas.

W H ERE CHANGE M EANS PRO G R ESS
D u e  to changes in the organization of 

the Office of the Operations Vice Chair
man of W PB , the Chemicals Division has 
become a bureau. At the same time it has 
undergone certain changes. T he Chemicals 
Bureau is now divided into the Basic 
Chemicals Division, the Compounded 
Chemical Products Division, and the 
Chemicals Coordination Office. T he execu
tive committee of the Bureau now consists 
of Dr. D . P. Morgan, chairman; W . G. 
W hitm an; W . F. Twombly; Lawrence 
Brown; L t. Col. W . F . Sterling; and Lt. 
Com. R. B. Colgate. O ther changes may 
be seen in the accompanying table.

CHEMICALS BU R EA U

D. P. M organ, D irector

W . G. W hitm an , A ssis ta n t B ureau D irector  
W . F . Twom bly, A ssis ta n t B u rea u  D irector  
L aw rence B row n, A ssis tan t B u rea u  D irector

B asic C hem icals D iv ision

W . G. W hitm an , D irector  

Inorgan ics B ranch

J .  W . W izem an, Chief 
J .  C. L ep p art, D epu ty

A rom . & In term ed . 
B ranch

R . G. R u a rk , C hief
H . M. H ark er, D epu ty

C om pounded C hem . 
P roducts D iv.

W . F . Twom bly, D irector

D rugs & C osm etics  
B ranch

F . J .  Stock, C hief 
J .  T . B atson , D ep u ty

P rotective  C oatings 
B ranch

T . J .  C raig, Chief 
W ells M artin , D ep u ty

A lcohols & Solv. B ranch  P lastics B ranch

John  Boyer, Chief 
F .  E . B ennett, D eputy

C linton R ector, Chief 
G. W . W ilcox, D ep u ty

C hem . C oordination  
O ffice*

L aw rence B row n, D irector

F a cilities B ranch

J .  A. L aw son, C hief 
A ndrew  R oss, D ep u ty

D istr ib u tio n  B ranch

L. C. L eonard , C hief 
W . J .  C anary , D ep u ty

P rogram  &  Statistics  
B ranch

F ra n k  T albo t, C hief
E . K . B u rger, D ep u ty

J- N- “ *5Tr*mnÄrtlüon 0m~r: K- “ •
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1,000 U. S. BOMBERS over Berlin may 
consume 1,200,000 gallons of gasoline— 
the capacity of a train of 120 tank cars. 
A fighter plane uses 100 gallons of gaso
line in an hour . . . our big four-engine 
bombers eat up just twice as much. And 
a single mechanized division in action 
may use two tank cars of fuel per hour. 
No wonder these cars are at a premium!

‘o r VSP

hen every second
Through the windows of the waistline tower in any big 
railroad switch yard you see an unending stream of traffic 
pouring in both directions. The senior towerman may supervise 
close to two hundred moves in a single hour. A t  the rate of 
three per minute he must visuali2£ every track, every siding, 
every spur and derail . . .  he must make every second count.

Troops must be moved to embarkation ports . . . guns and 
ammunition transported to our armed forces . . .  fuel oil for ships 
and gasoline for our air forces must be delivered without delay.

Increasing war demands threaten a critical situation for 
freight transportation, especially tank cars. You can help to 
avert it by speeding the turn-around of these cars . . .  by making 
every second count.

COLUM BI HEM ICALS
PITTSBURGH PLATE GLASS COM PANY 

C O L U M B I A  C H E M I C A L  D I V I S I O N
G R A N T  B U IL D IN G  • P I T T S B U R G H  19 , PA .

CHICAGO • * • BOSTON • • • ST. LOUIS • • < PITTSBURGH • • * NEW YORK • • • CINCINNATI 
CLEVELAND • • • MINNEAPOLIS • • • PHILADELPHIA • • • CHARLOTTE

THE INCREASING TEM PO of the 
war in the Pacific and the absence of pipe 
lines to our west coast are placing addi
tional burdens on the rail transportation 
by tank car of fuel oil and gasoline des
tined for this theater. Each American 
soldier overseas requires an average of 50 
gallons of petroleum products per week. 
The delivery of supplies alone involves 
enormous quantities of fuel . . . each 
Liberty Ship burns about 40 tank cars of 
fuel oil for the Australasia round trip.

*B0n

COLUM BIA TA N K  CARS are work
ing overtime, too, supplying the Liquid 
Caustic Soda and Liquid Chlorine essen
tial in the manufacture of so many war 
materials. Incidentally, Columbia intro
duced the special car which first made 
practical the transportation of 73% Li
quid Caustic Soda without metallic con
tamination. Principal features of this car 
are the heavy insulation which keeps the 
liquor from freezing and the special lining. 
The use of 73% Liquid Caustic Soda has 
enabled Columbia customers to save 
many thousands of dollars.
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THANKS to Columbia customers for 
their splendid co-operation in handling 
tank  cars w h ic h — com bined  w ith  
Columbia’s stepped-up loading schedules, 
increased supervision and expediting of 
equipment—resulted in a 1943 turn
around performance that was excellent 
in view of transportation conditions. We 
know that all customers will co-operate 
with us toward a still better record to 
necessary to the war effort.

CO LU M BIA  C H EM IC A LS include 
Soda Ash, Caustic Soda, Sodium Bi
carbonate, Liquid Chlorine, Silene EF 
(Hydrated Caldum Silicate) Calcium Chlo
ride, Soda Briquettes, Modified Sodas, 
C austic  A sh, Phosflake, C alcene T  
(Precipitated Caldum Carbocate) and Cal
cium Hypochlorite.
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I N T E R P R E T A T I O N  S
This installment covers orders, rules and 

regulations issued by the W ar Production 
Board and the  Office of Price Administra
tion during March, 1944. Copies of each 
item interpreted here may be obtained 
from the appropriate federal agency.

W PB  CURTAILS D ISTRIBU TIO N  O F 
SOME INDUSTRIAL E Q U IPM EN T

T w e n t y - t w o  c l a s s e s  of industrial 
equipment previously available with an 
A-l-c rating, now require a minimum pref
erence rating of AA-5 or better, according 
to Limitation Order L-123 as amended 
on March 4. Included in the classes of 
equipment affected are air filters, flexible 
metallic hose, tubing and-fittings, and pres
sure vessels (including air receivers). The 
Order also covers some additional sizes 
and kinds of compressors formerly under 
Order L-100; high pressure blowers for
merly under Order L-163; heat exchangers 
formerly under L-172; pumps formerly 
under Order L-246; and fans and blowers 
formerly under L-280.

The amended Order no longer applies 
to conveying machinery and mechanical 
power transmission equipment which are 
covered by Order L-193; portable (plat
form type) elevators and steel platforms, 
covered by L-287; safety switches and 
night switches, covered by L-315; or cir
cuit breakers covered by L-300. The 
restriction on deliveries to orders rated 
AA-5 or better applies to  deliveries from 
one department of an organization to 
another, if the equipment becomes a 
component for incorporation into other 
machinery which that organization may 
produce, or for installation and operation 
by such organization. Certain exemp
tions to these restrictions include repair 
parts, farm supplies, petroleum industry 
items covered by P-98-c, used items, etc.

LABORATORY PR IO RITY

C u r r e n t  p o l i c y  o f  W PB  in adminis
tration of Order P-43 has now been 
written into the Order. Priority ratings 
assigned to a laboratory' may be used to 
get material for the development of prod
ucts designed primarily for future civilian 
markets, only if such activities will be 
carried on without diverting any man
power, technical skill or facilities from 
war work. Laboratories that have been 
assigned serial numbers by W PB  may 
not use their AA-1 preference rating for 
activities connected with future civilian 
markets.

Experimental models or test runs of 
materials may be made. However, if 
designed primarily for future civilian mar
kets, such experimental models or ma-
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terials may not be exhibited to the public, 
and in any case, may not be distributed 
to promote sales or create consumer 
demands.

Laboratory construction jobs costing not 
more than $500 may be started under 
P-43 without applying for permission 
under L-41,' and the cost of labor and 
equipment required for laboratory activi
ties need not be included in computing 
the cost of a construction job.

V IN Y L  SCRAP C O M PO U N D  PR IC ED

E f f e c t i v e  M a r c h  27, M PR No. 345 
provides prices per pound for non-plastic 
materials which are laminated or impreg
nated with vinyl compounds. In  deter
mining the price, the weight of the scrap 
compound is reduced by ten percent and 
multiplied by the established price of tlic 
particular vinyl compound or mixture of 
compound contained. This allows pur
chasers a ten percent margin for extracting 
the vinyl compounds and reselling them.

N O  EDIBLE O IL FO R  PA IN T 
OR V ARNISH  T H IN N E R S

T h e  u s e  o f  cottonseed, peanut, soy 
bean and com oil (or their fatty acids) 
in the manufacture of products for th in
ning or reducing paints, varnishes, lac
quers and other protective coatings is now 
prohibited by Amendment 6 to FDO 
No. 29, effective March 27. They already 
have been denied for use in paints, var
nishes and lacquers.

SPECIFICATIO NS O N  C O N D E N SIN G  
U N ITS REV O KED

By r e v o c a t i o n  o f  schedule II to Order 
L-126, W PB  removed standardization re
strictions which limited the number of 
models of refrigeration condensing units 
for industrial and commercial refrigeration 
and air conditioning machinery that each 
manufacturer could produce. T he most 
im portant feature of this action is that 
it permits the use of steel in the construc
tion of bases for units having motors 
over 20 hp. in size. Previously, it had 
been necessary to erect concrete bases at 
the time of installation of the unit.

PU LPW O O D  AND C O R D W O O D

C e i l i n g  p r i c e s  for pulpwood produced 
in the northeastern region of the country 
have been increased by as much as $2.75 
per cord in an effort to maintain and stim u
late continued production. These higher 
prices are incorporated in revised MPR-361 
and will be absorbed by pulp and paper 
manufacturers.

Amendment to MPR-348 provides in
creases of $0.50 to  $1.10 per cord for

southern cordwood which is actually in 
competition with pulpwood. This action 
was taken to parallel recent pulpwood 
price increases thus assuring continued 
production of other forest products.

PIN E  O IL  A LLOCATED

A l l o c a t i o n  O r d e r  M-365 was issued 
by W PB  on March 22, placing pine oil 
under complete monthly allocation as of 
April 1. This action was necessary be
cause of an estimated 15 to 20 percent 
reduction in production, as well as an 
increase in demand caused by a shortage 
of phenol and carbolic acid.

O T H E R  R ULIN GS

Benzaldeliydc has been placed under 
General Allocation Order M-300 for allo
cation on a monthly basis as of April 1.

Animal glue has also been placed under 
full allocation by including it in Order 
M-300. Concurrently w ith this action, 
W PB  revoked Order M-367, formerly con
trolling the distribution of glue, arid 
amended order M-368 which regulates the 
flow of hide glue stock for glue produc
tion to increase the flow of domestic raw 
materials to glue manufacturers.

Producers of methyl bromide need no 
longer list their customers on Form W PB- 
2947 when the end-use of the product is 
for fumigation, according to Direction 1 of 
Allocation Order M-340.

General Preference Order M-41 govern
ing chlorinated hydrocarbon solvents has 
been revoked by W PB  since the three 
chemicals chiefly involved, carbon tetra
chloride, trichloroethylene, and perchlore- 
thylene, have been placed under Orders 
M-371, and M-363.

An oversight in the provision of M PR 
No. 465 setting maximum prices for used 
storage vessels, has been corrected to make 
it clear tha t sellers may charge a portion 
of the original installation cost when in 
excess of $100 for all tanks covered by 
the regulation.

Fibrous glass textiles have been classed 
as undesignated products under the terms 
of General Scheduling Order M-293, de
livery to be scheduled on the basis of 
specific W PB  direction. A t the same 
time, W PB  revoked O rder M-282 which 
formerly governed the delivery of these 
products.

Maximum prices in effect for sales of 
calcium carbide by the Defense Supply 
Corporation will also apply to sales made 
by Rubber Reserve Company, according 
to amendm ent 107 to Revised Supple
mentary Regulation 14 of the G M PR .

Amendment to Schedule I of Order 
L-107 permits manufacturers of unit heat
ers and convectors to  substitute various 
sizes of heat-transfer elements provided 
they do no t exceed, the heat-transfer ca
pacity of the substituted elements.
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m-s-a rrM '̂ e w ic e  GAS MASKS
M - MODEL S C A N I S T E R

STANDARD MODEL ALL-SERVICE M ASK
P ro v id in g  p ro te c tio n  fo r  m any  years th ro u g h o u t in- c a rb o n  m o n o x id e — th e  M .S.A. A ll-Serv ice  M ask  w ith
d u stry  a g a in s t p o iso n o u s  in d u s tr ia l  g ases, sm o k e  a n d  S ta n d ard  M o d e l c an is te r  is still availab le . O fficially ap-
fum es e n c o u n te re d  s in g ly  o r  in  c o m b in a tio n — in c lu d in g  p ro v e d  (A p p ro v a l N o . 1 4 0 5 )  by th e  U .S . B u reau  o f  M in es.

MI NE S A F E T Y  A P P L I A N C E S  C O M P A N Y
B R A D D O C K ,  T H O M A S  A N D  M E A DE  S T R E E T S  • P I T T S B U R G H ,  PA.

•Trademark Ren. U. S. Pei. Off. District KaprasantativPt In Principal O’tras

T he M.S.A. All-Service 
M ask with M odel S can
ister meets respiratory 
protective requirem ents 
against poisonous indus
trial gases, toxic dusts, 
m is ts , sm o k es , e tc .— 
singly o r in  com bina
tions (including carbon 
m onoxide); is officially 
approved by the -U. S. 
Bureau of Mines, and 

M o d e l s c a n i s t e r  witn a t a n a a r a  offers maximum Comfort
C a n i s t e r  in  b a c k g r o u n d  a n d  c o n v e n i e n c e  j n  s e r v _

ice. Special features of the canister are its uniquely- 
designed large-area filtering element for smokes, dusts 
and fumes—of particular value under certain emergency

conditions—and low er resistance to breathing.
T he M.S.A. All-Service Mask is equipped with the 

famous All-Vision facepiece, which allows unobstructed 
vision at all angles, fits comfortably without draw ing or 
binding, and affords a perfect gas-tight seal. Complete 
w ork ing  freedom is perm itted by the strong, durable 
harness, which is easily and quickly put on or removed.

Both the M odel S All-Service M ask canister and the 
Standard All-Service canister are interchangeable in the 
harness. A strongly constructed fiber carrying case 
accommodates the mask equipped with either canister, 
together with a spare. T o  adapt All-Service cases now in 
use for the M odel S canister, it is necessary only to re
move a small fiber bracket. W rite for com plete details on 
the M.S.A. All-Service Mask with M odel S and Standard 
canisters,.in descriptive bulletin No. EA-8!
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The Spark that Lights the Flame of Victory
A p in p o in t o f  fighting  
metal p laced in  the arc 

spectograph w rites its o w n  signature  
o n  a ph otograp h ic  plate. In side the instru
m ent, the lig h t from  that flame is broken up 
by a prism  as a prism  breaks up sunlight. 
Each elem ent identifies itse lf by a series o f  
characteristic lin es , always the sam e for the  
sam e basic elem ent. It reveals to  the spec- 
trographer each constituent, w hat im purities 
are presen t and in  w hat quantities.

T hu s spectrography helps in  con tro llin g  
in sp ection . It keeps tough fighting  steels

tough , helps in  developm ent o f  n ew  fighting  
m etals. Spectrography is  used to o  in  other  
fields . . . chem icals, foodstuffs, vitam ins. It 
speeds research, con tro l, and analysis. T o 
day, spectrography is  h e lp in g  to build the 
too ls  o f  V ictory as in peacetim e it helps to 
m ake better cars and better breakfast food s.

Because Bausch & Lom b had lo n g  experi
ence w ith  such precision  optical equipm ent 
needed in education, research, and industry, 
it  w as ready for quantity production  o f  preci
sion  optical instrum ents o f  w ar such as 
gunfire control instrum ents, binoculars, and

aerial photograp h ic  len ses. W hen the last 
gun is  fired, Bausch & Lom b w ill devote its 
enlarged experience to peacetim e optical 
production. T hrough w ar and peace, Bausch  
& Lom b has continued . . . and w ill continue  
. . . to do the job  it k n o w s h o w  to  d o  best. 
Here again optical science is seeing i t  through.

For Bausch & Lomb Instruments essential to
Victory—priorities govern delivery schedules.

BAUSCH & LOMB
O PT IC A L  CO . • RO C H EST ER , N .  Y .
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Reduce Drying Costs • Speed Production
SAVE TIME • LABOR • HEAT • SPACE

For drying dyestuffs, interm ediates, reclaim ed 
rubber, pow dered  or flaked m etals a n d  other 
products which m ay be  tum bled, a  Stokes Rotary 
Vacuum  Dryer com bines m any ad v an tag es . . . 
is a  truly versatile p iece of equipm ent.

Conditions a re  alw ays uniform w hen drying un 
der vacuum. O verheating, contam ination an d  
oxidation are  elim inated. Obnoxious gases a re  
controlled. Explosion hazards a re  minimized. 
Low-cost hea t is utilized. Often various o pera
tions such a s  mixing, drying, an d  extracting, m ay 
be combined.

Stokes eng ineers a n d  builds both Rotary an d  
Rotating Dryers, in capacities a n d  specia l m etals 
to m eet all requirem ents. For m ore th an  40 years 
w e pioneered  high vacuum  m ethods an d  d e
veloped vacuum  processing ap p a ra tu s , high 
vacuum  pum ps, g au g es a n d  other auxiliary  
equipm ent to m ake high vacuum  operation  
w idely applicable, highly efficient a n d  econom i
cal. C onsultation is invited.

F. I. S T O K E S  M A C H I N E  C O M P A N Y
5920 T ab o r R o ad  O ln ey  P. O . P h ila d e lp h ia  20, P a .

R epresentatives in N e w  York, C h icago , Cincinnati, St. Louis 
Pacific Coast R epresentative • L. H. Butcher C om pany, Inc.
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Darker Days Ahead?
O n e  F A C T  seem s to have been overlooked—or its 
significance underestim ated—by President R oosevelt 
and those in the high com m and w ho would rob our 
war industries o f their younger scientists and engineers. 
T hey appear to have forgotten the lessons so painfully  
learned in other em ergencies w hen this nation turned  
in desperation to these sam e young m en and de
manded their help  in m eeting th e rubber crisis, in 
fighting off the m enace o f m agnetic m ines and sub
marines, in producing m illions o f barrels o f superior 
aviation fuels and tons o f new  explosives and bazookas 
to blast and burn out the enem y strongholds. Because 
these m en in the laboratories and pilot plants o f indus
try performed virtual 11 lira cl is  in research and develop
m ent is no reason to believe that they have solved all 
of the problems or produced all o f the weapons and 
materials that are going to be needed to win this war. 
O n the contrary, w e could very well lose it by disrupt
ing and destroying the m orale and effectiveness of 
some of the nation’s m ost resourceful defenders—its 
younger chem ists, physicists and chem ical engineers.

Secretary Stim son sensed this danger som e tim e ago, 
but his warnings were ignored by Congress and ap
parently forgotten by th e President and his generals in 
their threatened raids on th e ranks of industry. M r. 
Stim son m ade it clear that w e are “approaching the  
war’s m ost critical and difficult period” and that w e  
shall need “not only increased production b ut a far 
more flexible production in order to m eet the challenge 
of new  types o f .weapons w ith  w hich the enem y will 
certainly confront us w hen the invasion of Europe 
starts.” O n w hom  m ust th e nation depend to provide 
that flexibility in  production, to  m eet that challenge  
of new  weapons with better products and processes 
for carrying out the em ergency projects o f th e armed 
forces? A ll o f our past experience in the case o f radar, 
rubber and rockets" points to th e use o f young tech 
nologists—m en still in their twenties w ho have been

well trained in the m ost recent scientific advances.
So far in this war w e have n ot heard very m uch  

about chem ical warfare, but, as General Porter ably 
points out in this issue, our own C .W .S . has been ren
dering invaluable services on nearly every battlefront. 
Furthermore, w e know w e are prepared to reply in 
kind to alm ost any type of chem ical attack our enem ies 
w ould like to try. Y et som e of us w ould feel a lo t bet
ter about our national security if  we knew that our best 
American chem ical brains were worrying less about 
fighting W ash ington  and m ore about fighting the 
dastardly dangerous brains o f  our chem ical enem ies in  
Germany and Japan!

President R oosevelt, w e are convinced, has n ot set 
out deliberately to aggravate the chem ical manpower 
situation merely to force the passage of a national serv
ice act. H is reply to Dr. Parsons of the American 
C hem ical Society shows that he recognized th e danger 
to the war effort if Selective Service were perm itted “to  
take from their scientific work” th e younger m en w ho  
“possess special skill, training and qualifications in  
chem istry, chem ical engineering, physics and other 
scientific fields.”

B ut th e President is n ot a technical m an. H e  is 
sheltered, perhaps necessarily and properly, against the  
approach o f m ost technical advisors, at the sam e tim e 
being surrounded by those w ho are expert in  social, 
political and legal problem s. T o  such m en  th e chem i
cal and engineering professions are just two m ore pres
sure groups trying to protect their m em bers from the  
draft! T h e  only way w e can prove that w e are n ot is to  
convince the heads of th e Army and Navy that som e 
40,000 o f our young technologists can better serve their 
country as the “shock troops of industry'” rather than  
as soldiers and sailors in  the field. T h ere m ay w ell b e  
dark days ahead for all o f us if  w e disband and dis
charge our em ergency crews just w hen  w e  are lilcely to  
need  them  m ost.



J O H N  R .  C A L L A H A M  Assistant Editor, Chem ical & M etallurgical Engineering

PENICILLIN
Large-Scale Production by Deep Fermentation

Ou t  o f  t h e  h o l o c a u s t  of war there 
frequently emerge developments that 
advance civilization by decades and, para

doxically, the science of saving lives often 
gets a stiff shot in the arm when the battle
fields are bloodiest. T o  the everlasting 
credit of the sulfa drugs, blood plasma and 
modern speed, only about two percent of 
the wounded in this war have been lost 
as compared to more than seven percent in 
W orld W ar I.

Latest, and undoubtedly stiffest, of these 
shots is the development of penicillin, that 
yellow-brown “mold gold” discovered as a 
metabolic by-product of green Pénicillium 
notafum by the Englishman Fleming and

further investigated at Oxford by Chain 
and Florey. Never before in human history 
has there been developed a drug that 
could accomplish so much and vet about 
which so little is known.

Almost as marvelous as the wonder
working properties of penicillin is the 
utter speed with which its production pro
gram has been pushed, having moved from 
the stages of clinic, laboratory and pilot 
plant operations into full plant production 
within a matter of less than a year (see 
Chem. 6" M et., pp. 103-105, March, 1944. 
for a general account of the program).

First full-scale plant in the world to pull 
into operations is that of the Commercial

Solvents Corp. at Terre Haute, Ind., which 
began production by the submerged fer
mentation process less than Eve months 
after construction work first began. 
Actually, this firm received authorization 
from W'PB to proceed with engineering 
and construction on August 2, 1943. T he 
very first engineering discussions, minus a 
single blueprint, with E. B. Badger & Sons 
Co. were held on August 5. Actual con
struction work got under way September 
15 and the plant began operations Janu
ary 30.

On such a schedule, one would expect 
many a slip ’twixt construction and pro
duction. Such has definitely not been the

At T erre  H aute, on the banks of 
the W abash, the w orld’s largest 
plant fo r p roducing  m old-derived 
penicillin lias been in operation  
fo r several m onths. Engineered 
by E. B. B adger & Sons Co., 
financed and operated  by Com 
m ercial Solvents C orp., this u n it 
will process up to ten m illion gal
lons of fe rm en tation  liquid  
yearly to recover alm ost 500 b il
lion units of penicillin . Yet a 
year’s ou tpu t will barely exceed 
one ton of dry p roduc t o r less 
than  one-half ton of p u re  pen i
cillin. T his process tapering , 
an extrem ely delicate fe rm en ta 
tion, dehydration  by bigb-vac- 
uu m  sublim ation , large-scale op 
erations u n d er the sterile  condi
tions of a surg ical o perating  
ro o m : such a re  som e of the  
problem s that were posed and  
have since been so lved .— Editors

First large-scale plant in the world to produce p en ic illin  by su bm erged  fe r 
m entation  is this Com m ercial Solvents Corp. unit at T erre H aute, In d .
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•10 BILLION UNITS

Designed capacity of the plant is 40 
billion Oxford units monthly. Engineers 
in charge of operations arc conservatively 
non committal, bu t it should cause no sur
prise if output goes comfortably beyond 
this goal. An Oxford unit is difficult to 
visualize,* but suffice it to say that 40 
billion units of penicillin-sodium as pro
duced by this plant are sufficient to provide 
complete treatment of a minimum of 
about S,000 and a maximum of about 
350,000 patients, depending upon the 
type and severity of infection.

Poundage-wise, the figures are downright 
startling. This plant, comprising five com
plete brick buildings and costing $1,750,- 
000, will process 500,000-800,000 gal. of 
fermentation liquid every m onth. Yet the 
monthly output of dry product will be less 
than 100 lb! There’s probably nothing like 
it in all the annals of chemical engineering 
achievement.

* The Oxford (F lorey ) unit is defined as " th a t 
amount of penicillin which, when dissolved in 
50 ml. of m eat ex tract broth, ju s t inhibits com
pletely the  growth of the te s t s tra in  of Staphy
lococcus aureus/ ’

case, and from first to last the job has 
been outstandingly sound and successful.

To realiz.e the difficulties involved, just 
remember: (1) This is the first large plant 
of its kind in the world, (2) information 
on the process was highly spotty and lack
ing in details, (3) research and pilot plant 
work proceeded simultaneously with con
struction of the full-scale plant, (4) the 
extreme urgency of the whole job, (5) the 
ornery proclivity of the micro-organism to 
insert variables into the process and to pose 
practically every known and many of the 
unknown problems of the entire drug pro
duction field, (6) the difficulty of con
ducting large-scale plant operations under 
the sanitary conditions of a surgical 
operating room.

That the plant went into production 
when it did and has since continued to 
produce with a minimum of difficulty is a 
near-miracle in itself. Success has been due, 
to a very large extent, by the “pcnicillin-or- 
bust” spirit in which the entire personnel 
of E. B. Badger & Sons Co. and of Com 
mcrcial Solvents Corp. threw themselves 
into the job.

These men, almost literally, crossed their 
fingers and founded a cult of penicillin pro
ducers—anything not contributing directly 
to output of this drug was heresy. Com 
mercial Solvents Corp.. already in posses
sion of a large staff of fermentation ex 
perts, threw half of its entire research and 
development personnel into the project, 
where they have remained for the past six 
months. Credit for the success should, to 
a large extent, be given to these mycolo
gists, bacteriologists, biochemists, organic 
and physical chemists, and chemical en
gineers.

Incidentally, in this era of paternalistic 
pampering it is refreshing to recall that the 
entire project is being financed by C om 
mercial Solvents Corp.— proof that Ameri 
can private enterprise has lost neither its 
courage nor its creativeness.

PROCESS O U TLIN E

As practised at the Commercial Solvents 
plant, production of penicillin is divided 
into five principal steps: (1) submerged 
fermentation, (2) removal of inycelia and 
charcoal adsorption of the penicillin, (3) 
solvent purification and formation of the 
sodium salt, (4) freezing and liigh-vacuum 
drying, (5) packaging, testing and storage.

Corn steep liquor, a by-product of the 
corn refining industry, is received at the 
process plant, diluted to the proper 
strength with water, and then lactose up to 
four percent is added as a nutrient. This 
aqueous medium is then thoroughly steril
ized by cooking with steam.

Just what causes corn steep water to be 
a superior medium for the fermentation

is not known, nor has it yet been definitely 
proved that liquors from one variety of 
corn are superior to those from other 
varieties. Complete sterilization is abso 
lutely necessary, for the slightest contami
nation with other organisms may inhibit 
almost completely the formation of 
penicillin.

Individual fermenters have a capacity of
12,000 gal. and are constructed of carbon 
steel. Each fermeriter batch is inoculated 
with a small amount of pure culture of 
PcuicilHum notation carefully bred on agar 
slants in the media laboratory and germi 
hated in seed tanks.

Original cultures were obtained from the 
U. S. Department of Agriculture Northern 
Regional Laboratory at Peoria, 111., where 
just one of the many strains of this green 
mold had been carefully isolated and cul
tivated because of its ability to give higher 
yields of penicillin. Penidllilim  nofafinn, 
incidentally, is frequently found in the 
soil, but cultures are often obtained from 
decaying fruit and dairy products. One 
high-potency culture, for instance, was

Each 1 2 ,0 0 0 -g a l. ferm entation  batch o f  p en ic illin  m u 9t be concentrated  
to about 15 gal. Am yl acetate solvent is recovered in this equip m ent
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Penicillin and certain other constituent' 
are adsorbed on the charcoal. Thi: 
operation must not be unnecessarily pro 
longed, else loss of penicillin will become 
excessive.

Carbon beer slurry is pumped to a bat
tery of three standard design centrifugals 
having 48-in. stainless steel baskets. The 
filtrate is discarded to the sewer, while the 
carbon-penicillin is quickly dropped by 
gravity into one of two steel elution tanks 
provided with cone bottoms and side agi
tators.

SO L V E N T  PU R IFIC A T IO N

P enicillin -sod ium  so lu tion  is h ere  p ip etted  in to  glass v ials under san itary  
cond itions sim ilar to those o f  a surgical op eratin g  room

obtained by the Northern Regional Labora
tory from a decayed cantaloupe, another 
from a bit of cheese.

Mash from the seed tanks is put into 
the fcrmentcr charge, after which the 
mold is allowed to grow and produce 
penicillin until the optimum amount is 
formed. The fermentation cycle lasts sev
eral days. During this time the tempera
ture is carefully held at about 75 deg. F. 
by circulating cooling water in the jacket. 
Since the mold is aerobic, sterilized air is 
blown through the fermentation liquid 
throughout this period. The method is

Cold traps and ice  receivers are 
—80

known as the submerged fermentation or 
deep tank process. Carbon dioxide is a 
by-product.

Properly pampered and after about a 
week’s work, this lowliest of molds will 
thus produce a minute quantity of penicil
lin. If the cooking is not just right, how
ever, almost anything bu t penicillin may 
be obtained. Sometimes the result is 
simply nothing in particular, especially if 
a slight bacterial infection occurs. At 
about 100 deg. F . the mold will not grow 
at all and below a certain pH level an
other antibacterial substance, notatin, may 

be formed at the expense 
of penicillin. A slight ex- 

of acidity, alkalinity 
heat will cause decom

position of the penicillin.
T he 12,000-gal. fer

mented charge, containing 
large amounts of mycclia 
and a trace of penicillin, 
is dropped to one of three 
standard, open-type cen
trifugals having 48-in. 
stainless steel baskets. Here 
the mycclia are filtered off 
and discarded. Although 
the beer is exposed to the 
air in this operation, the 
chances for contamination 
are very small because of 
the speed of filtering.

F i l t e r e d  beer, very 
slightly alkaline, is sent by 
a centrifugal pum p in to  a 
Closed, side-agitated car- 
iron stainless steel adsorp
tion tank where it agitated 
for a period of 15 m inutes 
w ith  approxim ately 2-2.5 
percent activated carbon.

• A P R IL  1 9 4 4  • CHEMICAL &

Purification of the crude penicillin, 
which begins at this phase, is accomplished 
by a series of operations using organic sol
vents: (1) extraction of the penicillin
from the activated charcoal and removal 
of the charcoal; (2) partial removal of im
purities by a solvent-solvent treatm ent of 
the penicillin concentrate, together with a 
pH adjustment with acid; (3) separation of 
the solvents and a second treatm ent of the 
extract with a sodium salt and' buffered 
phosphate; (4) separation and recovery of 
the solvents by distillation; (5) filtration 
of the aqueous solution of penicillin-sodium 
prior to filling operations. Sequence of 
these steps is shown in the flowsheet given 
on pp. 130-133 of this issue.

Equipm ent used in the solvent purifica
tion consists of small glass-lined, side- 
agitated tanks, whereas equipment up to 
this point has been mostly carbon stainless 
steel. T he principal solvent is amyl acetate, 
although other organic solvents .are also 
used.

A small am ount of infusorial earth is 
used as a filter aid in removing the eluted 
charcoal. T he centrifuges used for this 
purpose are of standard, vapor-proof design 
with 48-in. stainless steel baskets. Spent 
charcoal is discharged by means of a screw 
conveyor.

In the first solvent-solvent extraction of 
the penicillin concentrate, a small amount 
of an inorganic acid is added to adjust the 
pH. T he emulsion from this operation is 
put through a super-centrifuge with a 6-in. 
stainless steel bowl revolving at about
15,000 r.p.m. T he raffinate, containing 
some of the impurities, is distilled in stand
ard type equipment at about 100 mm. 
pressure. Solvent from the charcoal elution 
amounts to about 250 gal., bu t volumes 
decrease progressively to about 15 gal. at 
the final extraction.

In the second solvent extractor, aqueous 
sodium bicarbonate and a buffered phos
phate are added from a small feed tank. 
T he penicillin reacts readily and completely 
to form a sodium salt, very soluble in 
water, which is put through a second super
centrifuge similar to that already described. 
T he solvent is sent to a recovery still and 
purified for reuse in the conventional way. 

Dissolved penicillin-sodium from the
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final extraction is blown through a Seitz 
type biological plate-and-frame filter of 
stainless steel construction, where 24 
special paper m atte plates about 7  in. 
square remove any bacteria and pyrogens 
(fever-producing substances) that may still 
be present. This operation, which takes 
only a m atter of a few minutes, is carried 
out in a sterile area and the filtrate is re
ceived in a sterilized stainless steel con
tainer of about 15-gal. capacity known as 
the “final bulk container.”

To visualize some of the unusual prob
lems encountered in these purification 
steps, just recall that each 12,000-gal. fer
mentation batch m ust be concentrated by 
solvent extraction to 15 gal. of penicillin- 
sodium solution which, after drying, will 
yield approximately 4.5-5.5 lb. of dry 
product.

PE N IC ILL IN  PARADISE

• At this point the penicillin concentrate 
enters the sterile area of the plant. In 
fact, the operations of pyrogen filtration, 
bottle washing and sterilizing, filling, freez
ing, high vacuum dehydration, bottle 
capping, labeling and packaging are all con
ducted under the most sterile conditions 
imaginable in order to avoid all possibility 
of product contamination.

This sterile area comprises eight separate 
rooms having a cubical content of 30,000 
cu.ft. Included is a super-sterile core of six 
rooms in which filling, capping and similar 
operations are carried out. All these rooms 
are air-conditioned, after which the air is 
sterilized. In addition, banks of about 250 
germ-killing ultra-violet lamps are scattered

In  these dryers, pen ic illin -sod iu m  is  
low -tem perature, h igh -vacuum  s

throughout the area, making this the 
largest installation of its kind in the 
world.

All persons entering the super-sterile area 
must first go into a sterile lock and pass be
tween a dense curtain of ultra-violet rays, 
wash their hands with surgical soap, and 
change their clothes for sterilized gowns, 
gloves, shoes and masks that must not 
leave the area. The masks are worn to 
prevent the possibility of oral contamina
tion while the transparent plastic shields 
prevent injury to the eyes by ultra-violet 
light. T o top these precautions, all filling, 
stoppering and capping operations are 
carried ou t under glass shields and 
sequences have been so arranged that the 
open filled bottles are exposed to the 
sterilized atmosphere only for a matter of 
seconds.

So thoroughly have the engineers at 
Commercial Solvents done this job that 
positively no known source of conceivable 
contamination has been overlooked. Light 
switches, which might collect dust, are 
eliminated and elbow hooks have been 
substituted for door knobs. Inside walls, 
all of which arc of architectural glass, are 
washed down weekly with an antiseptic 
solution. This comer of Indiana is not 
only the largest sterile area in the world 
but, in addition, is probably one of the 
most aseptic.

F IL L IN G  OPERATIONS

Filtrate from the biological filter, con
stituting the “final bulk” lot, is fed to two 
filling machines which draw out the aque
ous penicillin-sodium and automatically

dehydrated by A total o f  about 3'
lb lim ation  req uired  fo

F or an  illustrated  flow sheet o f  Com 
m ercia l So lvent’s subm erged  ferm en 
tation  p rodu ction  o f  p en ic illin , refer  

to p p . 1 3 0 -1 3 3 , th is issu e.

pipette a given quantity into the previously 
sterilized bottles. Pyrogen-free distilled 
water is used in washing all bottles and for 
the product dilution. This filling operation 
is carried out in one of the super-sterile 
rooms under a glass plate, and the trays are 
so arranged that only one row of vials are 
exposed to the atmosphere at any one 
time. Actually, the filling operation is so 
rapid that the bottles are exposed for only 
about five seconds!

These bottles, which are the final con
tainers, have a capacity of 22 c.c., bu t only 
approximately 5 c.c. of solution are in
jected. The excess capacity is to allow solu
tion of the dry product right in the bottle 
at the time of use in the field. T he filling 
rate is some 50-60 bottles per minute, and 
the accuracy of the amount pipetted is 
within 0.05 c.c. A t this stage the solution 
contains about 20,000 Oxford units per 
c.c., so that each vial contains a total of 
about 100,000 units.

T he covered copper trays of filled bottles 
are quickly carried into another super-sterile 
room and placed in a freezer. All operators 
working in this cold area wear ski suits. 
Incidentally, a total of about 375 tons of 
ammonia-system refrigeration are required 
for air-conditioning, storing and cold proc
essing operations throughout the plant. 
After being frozen a t a low temperature,

5 tons o f  am m on ia  refr igeration  are  
co ld  p ro cessin g  and  storage
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the trays are quickly placed in the dryers 
and dehydrated at very low pressure.

SUBLIM ATION DRYING

One of the most interesting parts of 
this extraordinary plant is the high-vacuum 
drying equipment. Penicillin-sodium is so 
unstable to heat that dehydration must be 
accomplished in the frozen state. In other 
words, the ice must be evaporated directly 
without going through the liquid phase. 
This is accomplished by the use of high- 
vacuum diffusion pumps similar to those 
now used in producing magnesium by the 
ferrosilicon process. For a discussion of the 
principles and applications of these pumps, 
see Chew. &  M et., pp. 102-105, October, 
and pp. 136-138, November, 1943.

Drying equipment at the Commercial 
Solvents unit consists of a battery of 15 
standard-design dryers, each of which holds 
12 trays or about 1,200 individual vials of 
penicillin solution. Dehydration to less 
than about 1-2 percent moisture is accom
plished within a few hours.

After the trays of uncovered bottles arc 
placed in the dryers, the system is evacu
ated down to about 300 microns within 
five minutes by means of single-stage me
chanical pumps of the oil-sealed rotary 
type. These four "roughing” mechanical 
vacuum pumps are tied in by a common 
manifold to all the dryers.

After this rough evacuation, the dryers 
arc connected to the high-vacuum mani
fold serving the diffusion pumps. These,

operated so as to reduce the pressure fur
ther until dehydration is accomplished, 
exert a pull of about 10 tons on the dryer 
doors. Each dryer is equipped with a 
McLeod gage.

Vapors leaving the high-vacuum mani
fold go through a pair of cold traps or 
low-temperature condensers in parallel. 
These are jacketed steel cylindrical cham
bers set at an angle, provided with revolv
ing scrapers, and refrigerated with ammonia 
to about —80 to —90 deg. F. Ice that col
lects on the walls is scraped off and falls 
into an ice receiver at the same tempera
ture. These cold condensers relieve the 
strain on the diffusion pumps.

Anyone failing to understand just why 
these cold traps arc necessary can get a 
stiff mental workout by calculating the 
volume to which one pound of ice will 
expand when vaporized at such extremely 
low pressures.

A total of four condensers, two ice re
ceivers, and eight diffusion pumps are able 
to take care of the entire battery of dryers. 
The diffusion pumps consist of 4-in. 
diameter units of a multi-jet design and 
built of welded steel. Chlorinated hydro
carbons, having a lower vapor pressure 
than mercury, are used as the pumping 
fluid and are condensed on the walls of the 
pumps and reused. These diffusion pumps 
discharge to four oil-sealed, rotary high- 
vacuum pumps which compress the ex
hausted gas to atmospheric pressure and 
discharge it, thus enabling the diffusion 
pumps to take hold.

An im portant feature of the backing-lip 
pumps is the oil purification system that 
continuously recirculates all sealing oil to 
remove condensed water and other con
tamination. Otherwise, these would flash 
back into the system and raise the fore
pressure to a point where the diffusion 
pumps could not operate.

Standard pipe has been used throughout 
in the manifold and high-vacuum systems. 
Welding and the making of joints, how
ever, had to be done with the utmost care 
to avoid pin hole leaks. T he welding job 
at this plant was so perfect that not a 
single leak has ever been traced to this 
source.

C A PPIN G  AND PACKING

After the penicillin-sodium has been de
hydrated it is removed from the dryers 
into a small super-sterile room where rub
ber stoppers are inserted into the vials 
by the use of tweezers. This operation' is 
carried out tinder a glass shield. Then an 
aluminum cover is crimped on by machine 
and a dust cap added, after which the 
product is ready for labeling and final 
packaging.

Looking down the packaging room, with 
its immature conveyor belt, into the glass- 
enclosed capping room with its white- 
gowned operators, one gets the impression 
that here is a unique cross between a 
surgical operating room and an assembly 
line— actually nearer the truth than a 
comparison.

For the time being, practically all the 
penicillin produced is sent to the armed 
forces. Final specifications for packaging 
have not yet been issued, bu t tentative 
specifications for the services require fisc 
100,000-unit vials for each partitioned box, 
ten of these per corrugated carton, and six 
such cartons per waterproof wooden 
shipping case.

Dry product, amorphous and yellow- 
brown in color, contains 1-2 percent water 
and 20-30 percent sodium salt of penicillin, 
the remaining 70-80 percent being princi
pally unknown bu t harmless organic sub
stances. Yet so potent is the substance that 
it still assavs approximately 500 Oxford 
units per mg.

From the packaging line the product is 
sent to a cold storage room where at 
present it is kept at approximately 40 deg.
F . for a period of about three weeks. This 
is nccessarv since the sterility test on a 
batch requires about two weeks for com
pletion.

Toxicity tests on each lot are made on 
white mice and pyrogen tests on rabbits 
of the New Zealand white variety, selected 
because of the ease with which the veins 
of their ears can be found for injections. 
One entire brick building is devoted to 
the care and testing with these animals, of 
which there are 1,000 white rabbits and
2.000 white mice.

-METALLUltOHUL ENGINEERING

Conveyor system  fo r  final lab elin g  and p a ck ag in g  op eration s, with  
vial stop pering  in  a super-sterile  room  in  the background
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W A L T E R  F .  H U P P K E  C hem ical E ng ineering ' C onsultant, (Juila, Ecuador

LATIN AMERICA
Land «f Engineering Opportunities

A re you considering  Latin  A m er
ica as a field in w hich to estab
lish yourself when the w ar is 
over? if  so, you will be in te r
ested in what the  a u th o r  has to 
say about the o p p o rtu n itie s  fo r  
young chem ical eng ineers in the 
countries to the south . H e writes 
with the au th o rity  of an A m eri
can chem ical eng ineer who b e 
came in terested  several years 
ago in Latin  A m erica and settled 
in Ecuador. Now h e  is a con
sultant fo r  that governm ent, and  
fo r private process in d u stries  in 
Ecuador and the U. S .—Editors

So y o u  think you want to go to South 
America? Your first more should be 

to study the Enclvclopedia Britannica or 
similar sources, such as “T he Migration of 
Industry to South America,” by D. M. 
Phelps, in order to get a general idea about 
the customs, raw materials, industries and 
climate of each country, even those which 
seem to be of little attraction. You can 
then tentatively decide which locality in
terests you most. Travel and exploration 
books are, for the most part, a waste of 
time.

Next start learning Spanish, or Portu
gese if Brazil appeals to you. South 
American Spanish differs from the Cas
tilian, usually taught in the United States, 
only in minor details. It should cost al
most nothing to learn Spanish if you go 
at it with determination. There are

several good practical books for Spanish 
self-taught, but it will help to go to a 
class and accustom your ears to the new 
sounds. In this way you will gain only 
a fair conversational ability, but improve
ment will come quickly once you live 
among the Latin American people. The 
important thing now is to learn to read 
and understand their newspapers. You 
will be surprised how easy it is to learn 
this language.

Now make a more detailed study of the 
industries and raw materials of tlic country 
you have selected. Statistics can usually 
be obtained from U. S. Department of 
Commerce reports or from commercial at
taches. A good book on this subject is 
“Pan-American Economics," by Olsen and 
Hickman.

This is the time to start building up 
your contacts with people or concerns 
doing business in the region of your choice. 
If you live in any of our big commercial 
cities you can find some of the larger 
firms which send engineers or representa
tives to South America. These men have 
first-hand information and they are usually 
glad to discuss their experiences. Although 
government employees can be helpful, 
more practical information can usually be 
obtained from business men.

FO U R  WAYS O F  G O IN G

There are, broadly speaking, four ways 
you can become established in South 
America: (1) As a salaried employee of 
some large American concern. (2) As an 
employee of some Latin American govern
m ent or business firm, (3) As a dealer or 
representative of an American manufac
turer of chemicals, drugs, machinery or 
equipment. (4) “On vour own” as a small 
manufacturer, consultant, or perhaps as a 
chemurgic farmer.

Advantages of going as an employee of 
an American concern are obvious— you 
will need little personal capital and will 
have an assured income. Usually the men 
who travel for large concerns can give good 
leads as to new projects in their territory.

Most firms require a contract covering 
from one to three years. They will pay

your traveling expenses and after a certain 
time, will probabl) give vou a two or 
three-months’ leave in the United States, 
with traveling expenses paid. Starting sal
aries arc usually a little higher than the 
corresponding base in the United States 
and you may have an opportunity to live 
in a company house. If sou do not expect 
too many luxuries, you can save money 
in South American better than in this 
country.

Large-scale industrial projects are now 
under way in Argentina, Brazil and Mex
ico. Some of these need men with spe
cialized experience as consultants or as 
engineers to supervise the design and con
struction of new equipment or of entire 
plants. The nearest consulate of these 
countries will be glad to tell you of new 
projects and proper persons to contact.

Som e R epresen tative  Am erican Firm s 
with L atin A m erican O perations

Firm
American Viscose Co. 
Anacowla Copper Mining 

Co.
Armour <fc Co.

Col g a to- Pal » loi i ve-Pee I Co. 
Consolidated Chemical In 

dustries 
Corn Products Refining Co. 
E . I. du  P on t de Nemours & 

Co.
Ford R ubber Co.
Firestone T ire & Rubl>er Co. 
General T ire & R ubber Co. 
Goodyear T ire & R ubber Co. 
International Cem ent Corp.

International P rinting Ink 
Corp.

Johnson Johnson 
Lam bert Pharm acal Co. 
Lehn & F ink Co.
M onsanto Chemical Co. 
Parke, Davis & Co.

S tandard Oil Co.

Country
Brazil
Chile

Brazil, Uruguay, 
Argentina 

Argentina, Brazil 
Argentina

Brazil, Argentina 
Chile, Argentina

Brazil
Argentina
Mexico
Argentina
Uruguay, Argentina, 

Brazil 
Argentina

Argentina
Argentina
Argentina
Brazil
Chile. Brazil, 

Argentina 
Argentina, Chile

It is well to reinember that preference is 
usually given to citizens of the particular 
country. Latin American universities are 
improving rapidly and arc turning out 
technical men, although in the case of the 
engineering profession, their graduates, 
though very well trained in theoretical 
engineering, do not have the opportunities 
for training in applied engineering, f o r  
this reason, you are m ore likely to  succeed 
if vou are a specialist in  som e definite
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field and are capable of training their en
gineers in your skill.

Do not get the idea that all Latin 
American projects are crude and on a 
small scale. The contrary is quite often 
the case and some South American tire 
factories, steel mills, chemical works and 
paper mills are more modern than the best 
in this country.

These are recent developments and the 
latest and best equipment is being installed 
from the ground up. In contrast, most 
of our heavy industry has been in opera- 
.tion for years, with improvements being 
made from time to time but no completely 
new units being installed. New building 
projects, such as are found in Sao Paulo, 
Rio de Janeiro and Buenos Aires, are usu
ally more beautiful and modern than our 
best.

It is only when you sec these strange 
contrasts, the ultra-modern and the primi
tive, that you can appreciate the tre
mendous opportunities in all of Latin 
America. It is certain that these coun
tries are going to modernize rapidly. If 
we are not on the job to do it, somebody 
else most certainly will.

As a dealer or representative of a manu
facturer of chemicals, drugs, machinery or 
equipment, you will need a certain amount 
of your own capital and a good knowledge 
of local market conditions. In the equip
ment or machinery line, you should have 
the ability to maintain a good servicing 
and repair department. Skilled workmen 
or mechanics are usually not available. You 
will also find it necessary to have a knowl
edge of local business law's, finance and 
customs. Most important of all, you 
should be able to mix with the towns
people and become well liked.

O UR N E W  FR O N T IE R

T he prospect of having an independent 
business "on one’s own” is intriguing to 
many red-blooded Americans. In this re
spect, South America is one huge, un
developed frontier more or less like our 
western states in the nineteenth century. 
W e still have the frontier of South 
America available to people with the same 
spirit as our forefathers who developed the 
W est.

However, because of modern science 
and transportation, most of the hardships 
our forefathers endured are now either 
non-existent or greatly minimized. But, 
there is still the land to be had for the 
work of developing it, and innumerable 
opportunities for small businesses to be 
established. I t will be a big job to pro
vide Latin America with the comforts of 
civilization such as are available in the 
United States, bu t it is a job requiring 
technically trained men with plenty of re
sourcefulness.

In  the past, it has largely been Euro
peans who have pioneered in Latin 

“nd aft“  the war there will be 
doubtless he another great exodus of peo

ple from Europe to that continent. These 
will be mostly skilled workmen, farmers or 
technical men with initiatives and re
sourcefulness, bu t accustomed to hard 
work and fairly low wages. They will 
learn the new language rapidly, settle down 
and make homes there. Characteristically, 
they will always remember their homeland 
and will send their trade in that direction, 
not to the United States. Isn’t this a 
challenge to enterprising young Ameri
cans?

You should be able to live comfortably 
in Latin America on considerably less 
money than would be required in the 
United States. True, you cannot expect 
all the comforts obtainable in this country. 
However, this has its compensations, for 
when these do come you will appreciate 
them much more. Furthermore when the 
new things come to Latin America the 
entire layout will be ultra-modem, no t just 
renovated or locally reconstructed.

CLIM A TE

As much of the entire continent of 
South America lies in the tropics, you can 
expect the climate to be warm. However, 
for the most part these tropics are not 
sultry or debiliating. In fact, there are 
very few places as uncomfortable as it can 
get around New York, W ashington or 
New Orleans.

Both altitude and location have a pro
found effect on the climate. If you are 
up only 2,000-3,000 ft., the temperature 
is likely to  be quite mild. A t 6,000-
10,000 ft., as in most of Colombia, Ecua
dor and Peru, it is decidedly chilly, par
ticularly in the evening. In Quito, Ecua
dor, right under the equator, it is usually 
necessary to have a fire every evening.

O n the west coast, as far north as 
Colombia, the climate is milder than one 
might expect due to the cold H um bolt 
Antarctic current which bathes these 
shores and sweeps out to sea a t Ecuador. 
Consequently, the climate on the seacoast 
is mild and pleasant all the year round.

How much capital is required to get a 
start in Latin America? T he answer lies 
mostly in your own resourcefulness and the 
type of project you intend to develop. 
M ost countries require a small amount of 
money in the bank or a return trip ticket 
to the United States before you will be 
admitted. Travel in South America is 
now done largely by air and a one-way 
ticket from the U nited States will cost 
$200 —  $400. I t is not much cheaper 
by boat.

Extraction of some of the essential oils 
from native plants has good possibilities. 
Edible oils are usually more expensive in 
South America than in the United States 
although the coconut and other raw mate
rials are exported. A well-managed oil 
pressing plant or soap factory is always a 
good business.

M ost farming is still done in crude 
fashion, and improved high-yielding varie

ties of fruits and vegetables are no t very 
common. After the war, many of the 
tropical fruits can be dried or concentrated 
and shipped to the United States.

In spite of the ease with which plants 
grow, most countries in South America 
are not self-sufficient in the ordinary food
stuffs. Canning tomatoes for local trade, 
for instance,- is usually a good business 
and a chemical engineer is well qualified 
to make a success of such an enterprise.

In many cities located in the Andes, 
fuel is scarce and expensive. W ood is the 
usual fuel and, because the native forests 
in the high mountains have been depleted 
near the more densely populated areas, it 
must be hauled some distance. There are 
deposits of semi-bituminous coal in most 
of these regions, bu t this material is too 
friable to be used as domestic fuel. A 
good fuel briquette is badly needed.

Structural materials for homes and 
small buildings consist of mud coated with 
white wash, and, although some of the 
buildings have stood for centuries, this 
material could be improved by the addi
tion of asphalt emulsions, with local de
posits of asphalt as the source of supply. 
There is a great oportunity for construct
ing modern and efficient low-cost homes, 
b u t the builder must be resourceful with 
the materials at hand and must know how 
to get along with his laborers.

In setting up a new project, you are 
not likely to be bothered unduly with 
transportation problems if you plan well 
in advance and keep on hand a good 
and varied stock of supplies. M ost coun
tries allow the importation of machinery 
and equipment for new industries on a 
duty-free basis. In fact, they may make 
extensive concessions to  encourage such 
industries, such as granting free land and 
freedom from taxation for a time.

One of the most difficult problems is 
likely to be that of obtaining skilled work
men. For the most part, the natives have 
never seen modem machinery or produc
tion methods and they must either be 
trained from scratch or skilled personnel 
imported.

Many people hesitate to invest in South 
American businesses because they think 
the governments are too unstable and 
that security is lacking. There are occa
sional political upheavals in some of the 
countries, bu t these are unlikely to  have 
any effect on private business if it is prop
erly conducted. New businesses, however, 
should always make it a policy to take 
on the maximum local labor and operate 
in such a manner that the economy of the 
country is benefited: Even in the case
of a small enterprise, it is wise to have 
some well liked local people as partners 
or members of the firm and to  operate 
under a national title in order to  avoid 
being conspicuously foreign.

In the United States there are many 
people with the same or better training 

(Continued on page 105)
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R . O . E . D A V I S  U. S. Department of Agriculture, B eltsville, Md.

AM M O NIU M  NITRATE
Hazards in Handling as a Fertilizer

As a result o f the conversion of 
war plants, large am ounts of  
am m onium  nitrate are being  
used as fertilizer, both directly 
and as an ingredient in  m ixed  
fertilizers. Hazards involved are 
outlined h ere.—E ditors

Am m o n iu m  n i t r a t e  is employed as a 
. high explosive bu t requires a high 

velocity detonator in sufficient quantity to 
energize the mass. This material, under 
favorable conditions of pressure, rapid heat
ing and retention of heat, may be exploded 
partially from heat alone at 207 deg. C. to 
350 deg. C., or completely above 350 deg. 
C; but workers have failed to find any 
instance of explosion in ordinary containers 
or in bulk when involved in large conflagra
tions of buildings or cargo vessels.

Explosion by impact or friction is dif
ficult and requires favorable conditions 
obtained by design. Sensitivity is decreased 
by presence of alkalis and alkaline earths, 
and increased by presence of acid, such as 
nitric formed in decomposition of am
monium nitrate at moderately low tem 
perature. Ammonium nitrate-sulphate mix
ture in 50/50 proportion has given nega
tive results in falling weight, friction and 
detonation tests, as was true also of mix
tures with other ammonium salts and with 
superphosphate.

Explosibility is decreased by the presence 
of inert, non-oxidizable materials. An ex
plosion tends not to be propagated 
throughout the mass unless energized from 
without. Thermal decomposition of am
monium nitrate, beginning below 100 deg.
C ., is endothermie, and no t until the tem 
perature of the decomposing salt reaches 
about 260 to 350 deg. C. does the reaction 
become sufficiently exothermic to  produce 
heat in excess of that absorbed by adjacent 
quantities of decomposing salt. Below 
this the explosive wave is not propagated.

* From a report by Agricultural Research Adminis
tration; Division of Soil and Fertilizer Investigations; 
Bureau of Plant Industry, Soils and Agricultural En
gineering; Beltsville, Maryland.

Larger grains or spherical granules tend 
to decrease the explosibility of ammonium 
nitrate, as well as of other explosives. 
Ammonium nitrate is not considered ex
plosive under transportation and storage 
conditions, when it is stored in wooden 
receptacles or paper bags by itself and apart 
from other explosive substances.

Ammonium nitrate offers much the same 
fire hazard as sodium nitrate, that is, 
mostly an indirect hazard, from the libera
tion of oxygen at moderately high tempera
tures which tends to increase the intensity 
and spread of a fire.

T he presence of 5 percent aluminum, 
iron or zinc powder does not increase its 
flammability appreciably. Experiments with 
5 percent charcoal produced no burning 
by direct contact with a flame bu t with 11 
percent charcoal it burned with very small 
flame. W ith  5 percent wood powder de
composition occurred without flame. W ith  
addition of paraffin up to 30 percent, heat
ing on a steel plate caused fuming and de
composition, and a small flame in one test 
at 300 deg. C.

Bags impregnated with nitrate-sulphate 
40/60 are no more combustible than or
dinary burlap bags. Strips of paper and 
burlap impregnated with ammonium 
nitrate and sodium nitrate are more com
bustible than untreated fabric, bu t both 
nitrates increase combustibility to about 
the same extent. Impregnated wood, paper 
or fabric is more difficult to ignite than 
these materials alone, bu t after ignition, 
burning is more intense due to oxidation 
by ammonium nitrate. Copper is the only 
common metal that reacts appreciably 
with molten ammonium nitrate producing 
nitrite, less stable than nitrate, and increas
ing the tendency to violent conflagration 
or explosion.

RECOiyiM ENDATIONS

Ammonium nitrate, untreated or treated, 
should( be stored in a dry location, pref
erably fireproof, b u t in any event, away 
from combustible material. Laminated, 
waterproofed, paper or fabric bags may be 
used for packaging, and filling bags should

be stacked to allow reasonable ventilation. 
Combustible materials or easily oxidized 
metals, especially copper, if finely divided, 
should not be stored nearby, as a preven
tive measure against accidental mixing 
with ammonium nitrate.

Ammonium nitrate should not be stored 
in bulk unless in a form definitely known 
not to cake in the time it will be stored. 
Bulk storage is often likely to result in 
severe caking, making it difficult to handle 
without blasting.

Caked ammonium nitrate should never 
be broken up by blasting with explosives. 
Caked material may be broken up me
chanically, however, without apparent 
danger of detonation.

Commercial fertilizer mixtures contain
ing ammonium nitrate require no special 
precautions, and may be handled in the 
same way as similar mixtures with sodium 
nitrate in them. I t  requires the presence 
of over 50 percent of ammonium nitrate 
with ammonium sulphate to make the mix
ture explosive under violent shock tests.

Bags that have contained ammonium 
nitrate should not be piled even temporarily 
in or near wooden buildings, as they are 
inflammable. Paper bags should be burned 
promptly after emptying. Fabric bags may 
be saved for other use if repeatedly soaked 
with water and drained until no evidence 
of salt shows on drying.

Bearing in mind that ammonium nitrate 
is explosive and supports combustion, it 
should be handled to avoid conditions that 
would make it  dangerous. Ordinary caution 
should be practiced along the lines in
dicated, b u t no violent reactions need be 
anticipated from impacts, jars or friction 
as with more sensitive explosives.

Should ammonium nitrate be involved 
in a burning building or in a fire with 
other combustible material, ordinary fire
fighting methods should be used for ex
tinguishing it. W ater is generally the most 
convenient and effective. I t  will exert its 
usual cooling effect, and no reaction with 
ammonium nitrate is involved tha t will 
create noxious gases or increase conflagra
tion. Fumes from burning ammonium 
nitrate should not be inhaled.
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W IL L IA M  N . P O R T E R  Major General, Chief, Chemical Warfare Service, Washington, D. C.

cws
Is in There Fighting

In the public m ind  the Chemical 
W arfare  Service is associated 
p rim arily  with m ilitary  gases. 
This is b u t partly  tru e . D uring  
this war CWS officers and m en 
have not been sitting  down in 
Edgewood w aiting fo r the enem y 
to start using poisons 011 us. In 
stead, this valuable b ran ch  of 
o u r arm y has had  its rep resen ta 
tives 011 all fro n ts  using  with 
deadly effectiveness its own 
weapons —  sm oke generato rs, 
flame throw ers and  the  lavishly 
praised  4 .2  m o rta r .— Editors

It  is liigli time for everybody to realize 
that the Chemical Warfare Service is 

in the thick of this world conflict. W e are 
active with men and material in all theaters, 
from the beachhead in Italy to the jum p
ing off place for bombing flights over 
Germany, and from Burma to those Pacific 
islands now being liberated. In fact, 
wherever American troops are fighting— 
011 the ground, in the air. and even on the 
sea—will be found chemical warfare items 
and personnel trained to use them. The 
growing number of commendations and ci
tations not only attest to the pros ed valor 
of officers and men of this Service in the 
field but also pay tribute to the chemical 
warfare material that flows to them from 
home. Reports from overseas contain high 
commendation for both the chemical 
soldier and equipment.

The effective combination of Chemical 
W arfare Service men and material is re
flected in the notable record of achieve
ment being chalked up for the 4.2 chem
ical mortar. This rifled weapon was evolved, 
is made, and is used bv C W S personnel. 
Originally developed in 1924 to lob gas 
shells, an unproved model made its battle 
debut on July 10, 1945. landing with the
first assault waves on Sicily as a smoke
and high explosive p ro je c to r .

Dubbed the "goon”, gun by members 
of a Chemical W arfare Battalion in that 
theatre, this mortar is more portable, 
quicker firing and handles larger loads than 
other comparable weapons. It can be 
moved speedily to places inaccessible to 
field guns, and has remarkable accuracy 
against tanks and machine-gun nests. rITie 
chemical mortar is. in effect, a modern 
two-edged sword. I t can first smoke the 
enemy out of the ground amid a shower of 
burning phosphorus and then, with the 
same deadliness, blast men and vehicles in 
the open with high explosive. Also, it can 
create a smoke screen to provide "modern 
armor” for land and amphibious operations.

The Second Chemical W eapons Bat
talion was in constant action with this 
weapon during the entire 38 days of the 
Sicilian campaign and has continued in the 
line since Salerno. This battalion dis
tinguished itself "In' its immediate availa
bility for. and its efficient accomplishment 
of. even' smoke and other mission it was 
called upon to fire.” said an official di
vision and corps citation, which added: 
"Your record during these davs will be an 
inspiration to all Americans. Your suc
cess can be attributed to high standards of 
individual organization and skill.” Lit. Col. 
Robert W . Breaks, of Crawfordsville. Ind., 
who commanded the battalion at the age 
of 30, now wears the Purple Heart.

Numerous officers with chemical mortar 
battalions in Europe have received Silver 
Stars for gallantry' in action. First Lt. 
Ralph T . Rankin. 28. of Oklahoma City, 
Okla.. braved heavy German artillery shell
ing to direct the fire of his goon gun on a 
German self-propelled cannon, and his 
crew also broke up an attack of a German 
battalion, and fired smoke to protect raid
ing Rangers. Capt. Lowell F.. Thompson, of 
Fort W orth. Tex., exposed himself to 
heavy fire in order to adjust a smoke screen 
that helped two infantry battalions escape 
encirclement. A chemical engineer bv pro
fession. and a graduate of the University 
of San Francisco. First Lt. George 3P. 
Baglietto received battlefield promotion 
for braverv.

The goon gun made such an impression 
on the enemy that curious prisoners asked

to see the “automatic howitzer” or secret 
weapon that blew them out of their fox
holes. "T hat its accurate fire has been an 
important factor in our success is borne out 
by the statements of enemy prisoners,” 
read a citation received by a Chemical Bat
talion, whose ability to carry on for four 
straight months of continuous action "is-a 
credit to every officer and man in the or
ganization.”

T he  chemical mortar has ripped concrete 
pillboxes, halftracks, fortified houses, tanks, 
infantry concentrations, machine gun nests 
and artillery positions. A squad from a 
battalion commanded by Maj. W illiam S. 
Hutchinson. Jr., chased an enemy patrol 
with 4.2 shells from gully to gully and 
finally to a haystack where a final volley 
landed right in their midst. One mortar 
company, when no artillery was available, 
took on a battery of German 88’s in Italy 
and wiped them out with only 12 rounds. 
Another mortar unit dropped a round of 
high explosives in the open turret of a 
German tank for a hole-in-onc. O ne com
pany knocked out two Mark V I Tiger 
tanks and four German halftracks in the 
toughest kind of fighting. Another time, a 
machine gun nest was burned out by 
igniting a wheat field with incendiary shell.

On the other side of the world, a mortar 
battalion commanded by Lt. Col. William
II. Shimonek, 37, of Laurium, Mich., 
drove the Japs from their rlugouts in the 
Solomon Islands with such dispatch that 
captured prisoners contended that they 
had felt secure until the fast-shooting 
“stovepipes” came along. T he goon guns 
also removed Japs from their jungle 
strongholds 011 Arundel Island, off New 
Georgia: blasted a Jap airfield thousands of 
yards away on another island, and saw 
heavy duty on Bougainville.

Smokescreens constitute a major part of 
the goon gun’s work. T he white phos 
phorus which it shoots reacts with the air 
to form clouds of artificial fog. These 
mortars helped hide the Y olturno River 
crossing and maintained another screen for 
several hours along a two-mile front to 
cover a division advance. In Sicily a thou
sand-yard smoke screen was continued for 
14 hours, being lifted occasionally to pcr-
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init clive bombing by Allied planes. On 
occasion, smoke screens were laid down 
around German tanks to impede their fire. 
And also to shroud enemy positions so that 
the Infantry could take the latter at 
bayonet point.

The Chemical W arfare Service also pro
vides other apparatus and ingredients, and 
in many cases the operating troops, to 
obscure movements and bases. Smoke 
made by this Service covered American 
troop landings and protected shipping and 
harbors in N orth African, Italian and 
Pacific operations, thereby saving lives.

T he C W S mechanical smoke generator, 
which was nonexistent five months before 
the invasion of North Africa, has fur
nished the sky blankets which have ren
dered enemy aerial bombings of port 
facilities ineffective. Area smoke screening 
in North Africa was so successful that not 
a single harbor so protected suffered any 
real damage from the air.

W hen our "smoke gets in their eyes,” 
the foe can’t see to bomb with precision. 
On one occasion an enemy airman was 
heard to radio back to base that he couldn’t 
find the target because of “ that damned 
smoke.” At the same time, down in the 
smoke belt, personnel were able to load 
and discharge cargo and carry on other 
routine in an atmosphere akin to fog.

For outstanding service in area smoke 
screening in North Africa and Sicily, Capt. 
Joseph P. Todd, commanding a CW S 
Smoke Generator Company, received the 
Legion of Merit. "W hile working with 
British as well as American Port and A nti

aircraft defense forces, lie planned, or
ganized, and used his smoke generator in
stallations in such manner that not a single 
hit was scored by enemy raiders in numer
ous assaults on shipping and port facilities 
in a harbor which was frequently crowded. 
W hen his company was moved to Palermo, 
acting as a smoke battalion commander, 
Capt. Todd surveyed and planned the 
whole area smoke defense. . .his superior 
deployment of his unit enabled it to make 
an excellent record. His ingenuity enabled 
him to keep units in repair despite a 
scarcity of spare parts.”

Chemical smoke pots and smoke gren
ades arc likewise used to advantage in 
smoke operations. These small "fog ma
chines” have many purposes; from provid
ing quick smoke bursts to chunking up 
holes in larger screens. There is also a 
handy floating smoke pot employed for 
covering landings, river crossings and other 
amphibious operations.

In the Pacific area, smoke screens have 
been used with marked success to conceal 
jumps by paratroops. The first tactical use 
of smoke from the air was on Sept. 1, 
1943, when smoke tanks attached to planes 
set up a curtain for descending para
troopers who captured a Japanese airfield 
near Lae, New Guinea.

T he newest members of the C W S 
smoke family are colored smokes. Re
leased from can-like grenades, they fill the 
need for distinctive signals to designate 
targets, mark vehicle routes, etc.

The Chemical W arfare Service not only 
produced the incendiary bombs which

General Doolittle’s intrepid flyers showered 
on Tokyo in 1942, bu t is responsible for 
all of the fiery calling cards being left by 
our Air Forces on military targets in 
Europe and elsewhere.

T he mounting intensity of our aerial 
bombardment has brought increased de
livery of this CW S munition. At the be
ginning of the present war, incendiaries 
accounted for only a small fraction of our 
bomb loads; today they are closer to 50 
percent since, in many situations, the fire 
bomb pays greater dividends per pound of 
weight carried in bomb racks than does its 
explosive comrade. Of all fires started by 
aerial bombardment, not more than 1 per
cent has been due to high explosive. All 
the rest has been caused by incendiaries.

Various types of incendiaries arc made 
by the Chemical W arfare Service for 
aerial use, whether alone or in conjunction 
with high explosive “block busters.” These 
incendiaries are most effective against 
warehouses, factories and other buildings 
bu t also spread conflagration when their 
flaming chemicals scatter through the 
rubble caused by high explosive.

T he magnesium scatter-type bomb 
weighs less than four pounds. W hen tied 
in bundles, these wartime "firecrackers” 
scatter upon release and rain on the target, 
starting many individual fires. Although 
only one out of a dozen may be expected 
to land on something combustible, ''their 
wide dispersal can start many scattered 
fires almost simultaneously. Then there is 
the therm it bomb which burns rapidly at 
a higher temperature than the magnesium

Sm okescreen put up over the harbor o f  P a lerm o, S ic ily , by C hem ical Sm ok e G enerator C om panies, A u k .  1 6 , 19 4 3
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type and can penetrate oil and gasoline 
tanks. The white phosphorus bomb has 
much the same burning effect as the con
tents of a burst W P  mortar shell. N ot last 
and not least are large oil-type bombs 
which spatter their contents and cause 
considerable fire damage.

Thirteen hundred gasoline-jelly bombs, 
which contain a witches’ brew of gasoline 
and rubber, were dropped from Flying 
Fortresses in the October, 1943, raid on 
Focke-Wulf plane assembly plant in 
Marienburg, East Prussia. More of these 
100-pounders were dropped in the Armis
tice Day (1943) raid on Munster, Ger
many. Others fell on U-boat building 
yards at Emden in the blind bombing 
through heavy clouds on Sept. 17, 1943.

W hile primarily a ground weapon 
munition, white phosphorus is an incen
diary as well as a smoke agent. As used in 
the shell for the 4.2 mortar or in a 
grenade, it dispenses small particles which 
ignite spontaneously in the atmosphere 
and adhere to flesh, clothing and other 
surfaces. Though the fire of these particles 
can be extinguished by water, burning is 
resumed as quickly as the water evaporates. 
W hite phosphorus has to be kept under 
oil or water or in air-tight containers to 
prevent its igniting through contact with 
the air. T he smoke produced by white 
phosphorus is non-poisonous.

The flamethrower, which was intro
duced by the Germans in the first W orld 
W ar, is now regular equipment of all 
armies. It is an incendiary arm which 
squirts jets of intense fire almost as a hose 
can direct water under pressure. O ut of 
action, it looks like a harmless gadget for 
spraying insecticide; in action it resembles

a giant blowtorch. I t is particularly 
adapted to jungle fighting. Dense growth 
is ideal for its comparatively short range. 
Hidden by undergrowth, and often under 
cover of smoke, the flamegun can be 
brought into position to play its firestream 
through the slits of enemy hideaways that 
continue to menace the lives of American 
soldiers and hold up our advance.

T he Army’s active portable flame
thrower, which shoots blazing fuel or 
jellied oil, was designed and developed by 
the Chemical W arfare Service for the use 
of combat Engineers. However, in Pacific 
operations the Engineers have been so 
busy on construction and other jobs that 
the Infantry, Marines, and personnel of 
chemical sections have become proficient 
in its use. Its first recorded operation by 
our troops in the present war was on 
Guadalcanal in December, 1942. There, 
soldiers trained on the spot by Chemical 
Warfare Service officers under Lt. Col. 
Orbie Bostick, a chemical engineer of 
Montgomery, Ala., destroyed Jap pillboxes 
that had withstood aerial bombardment 
and naval shelling. In the fighting for 
Munda airfield, in the Solomons, the 
Marines used C W S flamethrowers to knock 
out some 67 sub-surface installations. T he 
Marines again employed this chemical 
warfare weapon to  reduce equally stubborn 
defenses on Tarawa. Fifty-four Jap bunkers 
were captured by its use in the New 
Georgia sector.

Flamethrowers were used on New 
Georgia in combination with Infantry 
operations. In one instance, they were em
ployed in a single coordinated flanking and 
frontal attack. Another time, three con
nected pillboxes constructed of coral and

coconut logs that had been immune to 
heavy artillery shelling were reduced within 
two minutes by flamethrowers. In some 
cases the Japs string chickenwire across the 
open portals to deflect shells and hand 
grenades. But this is useless against the 
penetrating, billowing blasts of the flame
gun.

It was while fighting with the flame
thrower on Horseshoe Hill, New Georgia, 
that Pvt. Frank Kordeleski, of Lorain, 
Ohio, won the Distinguished Service 
Cross. According to the citation: “W hen 
his company was pinned to the ground by 
incessant bursts of fire from well-defended 
Japanese positions, Pvt. Kordeleski strapped 
a flamethrower on his back and crawled for
ward through the underbrush until he was 
only 30 feet from the three pillboxes. He 
demolished all three and killed seven of 
the enemy before the fuel supply of his 
flamethrower was exhausted. Pvt. Kor- 
delski crawled back to the battalion 
supply station, refueled his weapon and 
started out toward a fourth pillbox. W hile 
working his way forward a second time, 
he was wounded and had to be evacuated 
from the lines. His cool courage and ex
pert use of his weapon raised the good 
morale of his comrades to a higher fight
ing pitch.”

Ever since W orld  W ar I, in which its 
First Gas Regiment made history, the 
Chemical W arfare Service has been 
charged with instructing the Army as a 
whole in offensive and defensive measures 
pertaining to all phases of chemical war
fare. I t has left nothing undone to see 
that our combat troops are highly pro
ficient in the use of chemical warfare ma
terial and the application of chemical war
fare techniques, at the same time providing 
them with the world’s best protective 
devices against gas and other chemical, 
agents.

Besides training and furnishing chem
ical warfare experts to the Army Ground 
Forces, the Army Service Forces and the 
Army Air Forces, the Chemical W arfare 
Service has developed special troops to 
operate smoke generators, chemical 
weapons, field laboratories, field clothing 
processing plants, supply depots, and to 
engage in decontamination and other 
highly specialized duties.

Because of the long haul to our battle 
fronts, this Service has an exacting task in 
anticipating and meeting material require
ments. It must keep a jump ahead of the 
enemy in research, design, experimentation, 
development, procurement, storage and 
supply of chemical items. Overseas, the 
problem of supply is complicated by dis
tributing this material for its most effec
tive use. This sector, too, has its heroes.

I t was “ through unusual foresight in 
anticipating the numerous operational de
mands, through tireless devotion to duty in 
planning the requirements of supply and 
distribution, and through application of

F lam ethrow er, as used  at M unda, operated  b y  a CW S officer, A u g . 7 , 1 9 4 3
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superior professional attainm ents” that 
Col. Charles S. Shadle, Chemical Officer, 
Allied Force Headquarters, N orth African 
Theater of Operations, received the Legion 
of Merit.

During the Tunisian campaign, T ech
nical Sgt. Alton S. Turner, of Dayton, 
Ohio, member of a Chemical Maintenance 
Company, “successfully organized and 
established a section supply dump, and 
through able leadership of his men, ren
dered highly valuable services in the 
maintenance of Chemical warfare facilities 
at advanced supply posts,” declared a cita
tion by General Eisenhower. I t added that 
“improvement which he devised in a ma
chine for servicing gas masks greatly 
expedited this work and effected a consider
able reduction in its cost.”

On the Burma front, Col. Adrian St. 
John, C W S, was presented with the Purple 
Heart by Lt. Gen. Stillwell in recognition 
of the former “snatching trucks and jeeps 
and other lend-lease equipment out of 
Rangoon directly under Japanese guns and 
placing them in the hands of the Chinese 
fighting force." Sgt. James M. Douglas, 
CW S, on duty with the Army Air Forces 
in the China-Burma-India theater, was 
awarded the Legion of Merit for “ excep
tionally meritorious conduct in the per
formance of outstanding service.”

During the attack on Pearl Harbor, Maj. 
James E. Reilly, C W S, of Jackson Heights, 
New York, “organized ground defense 
positions so effectively that only one of his 
men was wounded.” He received the Legion 
of Merit. Later, when Hawaii was especially 
alerted for gas, Chemical W arfare Service 
officers and men there worked night and 
day to provide adequate protection for the 
civilian population. The efforts of three 
CW S officers— Majs. Edouard R. L. Doty,

T h e  CW S “ g o o n ”  g u n . A 4 .2  m ortar u n it o n  B o u g a in v ille , January, 1 9 4 4

Ronald Q. Smith and Roland P. Fournier 
— won them the Legion of Merit. Major 
Doty organized and trained more than
52,000 civilians within four months; Major 
Smith spurred reconditioning, making and 
issuing thousands of gas masks for civilians 
of all ages, and Major Fournier pressed a 
Civilian Conservation Corps into service 
for issuing the masks.

From this account it should be apparent 
that the Chemical W arfare Service is not 
only active in many lines in this war but, 
at the same time, is unique among other 
arms in that it is intimately identified with 
its own material— from the test tube to

the battle test. In other words, this branch 
of the Army Service Forces is the only 
service which conceives, manufactures, and 
uses its own weapons.

T he motto of the Chemical W arfare 
School speaks for this Service as a whole. 
It is “Elcmentis Regamus Proelium” 
which, translated, means "L et Us Rule the 
Battle by Means of the Elements” (or 
“Chemicals,” to be currently literal).

All of which is demonstration of the fact 
that chemicals have definitely gone to war, 
under the appropriate crossed retorts and 
benzene ring insignia of the fighting 
Chemical W arfare Service!

SO UTH  A M ERICA
(Continued from page 100)

as yours, bu t in most of South America 
you will find very few men with good 
training in applied engineering. Hence 
you should find opportunities in South 
America which are non-existent in this 
country.

Some of these opportunities may a t first 
appear not to be worthy of an engineer, 
bu t if there is an opportunity of making 
money these will probably lead to a start 
in bigger things. T o be successful, the 
engineer must be versatile and able to 
recognize latent opportunities even in the 
most humble type of work.

In the larger cities, you will find most 
of the modem convenience of the United 
States. However, sanitation and pure food 
laws are usually far behind American 
standards, and clean pasteurized milk is 
not always obtainable.

Living costs in the cities arc normally 
lower than in the cities of the United 
States unless you go in for large quantities 
of imported canned goods or other com
modities. Because of the war and the in
flux of large numbers of our government 
employees who are prosperous and have a 
liberal living allowance, costs are now ab
normally high. These will return to lower 
levels when normal conditions are resumed. 
In the small communities not affected by 
the war, prices are much lower.

For recreation, you can depend on your 
usual summer activities such as tennis, 
golf, swimming, and mountain climbing 
in endless variety. For the nature lover 
and photographer there is no end of ex
ploring the jungle for exciting plants and 
animals.

Even fairly small cities now have their 
movie houses tha t show Hollywood pic
tures (and no t necessarily antiques). 
Radios bring news and entertainm ent by 
shortwave from neighboring countries, the 
United States and Europe.

T he importance of being able to con
verse in the native language cannot be 
over-estimated, since this makes for greater 
faith and mutual comprehension. You 
must mix with the natives, go to their 
parties and invite them to yours; you can
not be snobbish and at the same time be 
well liked. Remember that South America 
is traditionally the “Land of M anana” and 
cannot be changed overnight. You will 
have a greater chance of success and will 
enjoy life more if you slow down your 
Yankee tempo to local conditions. T he en
gineer who persists in remaining a “for
eigner” will find failure his chief reward.

Lastly, do no t expect to get rich quick 
and come back to the United States to  re
tire. If you want to succeed you m ust go 
to Latin America with the idea of staying 
and becoming part of the country, or else 
you are likely to find that you are merely 
training a native engineer to take over 
your job. Latin America has a wonderful 
future and there are no reasons why you 
should no t become a contented part of it.
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RALPH GIBBS Consulting Chemical Engineer, York, Pa.

Rotary Kiln Gases as a Source of
CARBON DIOXIDE

This artic le p resen ts resu lts of 
the a u th o r’s p re lim in ary  study 
of the possibility of recovering 
carbon dioxide on a com m ercial 
basis from  the enorm ous q u an ti
ties of -waste gases p roduced  by  
ro ta ry  lim e kilns. F inal con
clusions m ust wait on a thorough  
investigation, b u t it appears 
likely th a t 10 to 20 percen t of 
the carbon  dioxide evolved in 
ro tary  k ilns b u rn in g  lim e and  
sim ilar substances could  be  eco
nom ically recovered , provided  
that the k ilns w ere p ro p e rly  p ro 
portioned , and waste-lieat bo ilers 
were installed  to  convert the 
waste hea t in to  pow er.—  E d ito rs

CAHiioN d io x id e  is w a s te d  to  th e  a tm o s 
p h e re  in  e n o rm o u s  q u a n t i t ie s  b y  

ro ta ry  k iln  p la n ts  p ro c e ss in g  c a rb o n a te  
m in e ra ls , a  fa c t  w h ic h  m ak es  th e s e  p la n ts  
w o r th y  o f  s tu d } ’ as so u rc e s  o f  c o m m e rc ia l  
c a rb o n  d io x id e .

Some idea of the quantities of carbon 
dioxide involved can be had when it is 
learned that a single rotary kiln, producing 
100 tons of lime per day with a fuel ratio 
of 1 to 3, evolves approximately 170 tons 
of carbon dioxide per day.

Several characteristics and features of 
such rotary kiln operations stimulate in 
terest in connection with carbon dioxide 
recover}’ from these processes. On the 
surface, some Seem to lend themselves 
admirably to a solution of the general 
problem. However, it is only after the 
possibilities have been thoroughly ex
amined that some basis for establishing the 
feasability and limits of such recovery- can 
be ascertained.
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ROTARY KILN GASES

T he gases issuing from rotary kilns re
flect in composition the quality and quan
tity of the raw materials being processed. 
For the purpose of simplifying this study, 
it is proposed to premise the processing of 
dry, high-calcium limestone particles to 
produce a good grade of caustic lime, using 
a good grade of bituminous coal for fuel 
for the kiln.

In practice, the requirement of the 
mineral carbonate generally is m et and 
found commercially acceptable if the resi
due. after calcination, is 57 to 60 percent 
of the weight of the original material.

Bituminous coal, in pulverized form, is 
generally used for fuel, and those grades 
having a good grindability and producing 
desirable flames are sought. T he desirable 
ty pes generally yvill have a heating value of 
around 15,500 B.t.u. per pound, dry' basis, 
contain about 6 percent ash and have a 
carbon content of approximately 80 per
cent.

Modern rotary kiln firing practice en
ables very close control of the combustion 
process so that, for all practical purposes, 
combustion is balanced and only insig-

T ablc I— P ounds o f  Carbon D io x id e  
per T on  o f  L im e fo r  V arious Fnol-

nificant quantities of either reagent are in 
excess.

T he carbon dioxide issuing from a rotary 
kiln comes from tyvo different sources in 
this case, including that from the lim e
stone, and that from the combustion 
process. Thus, for each ton of lime pro
duced there are:

2,000
A — 2,000 =  Lb. of CO- from the m ineral

(1)
44

B X / r X  2,000 X t t  =  Lb. of CO- from
)combustion (2

where A — 0.58 =  assumed residue from 
unit quantity of the original mineral being 
calcined; B =  0.80 =  unit carbon content 
for bituminous fuel; and fr — fuel-lithe 
ratio expressed as a fraction.

T able  I I — T otal P ou n d s o f  K iln  G ases  
per T on o f  L im e at V arious F uel-L im e  

R atios

Fuel-Lime
Ratio
1 /1 .4
1/2.0
1 /3 .0
1/4 .0
1 /5 .0
1/ 6.0

Total Lb. of Gases 
per Ton of Lime* 

17,095 
12,390 
8,744 
6,920 
5,826 
5,096

T able III— E x it Gas Carbon D io x id e
L im e R atios C ontent at V arious Fuel-L une R atios

Fuel-Liine Lb. COi Fnel-Lime W t. Percent Vol. Percent
Ratio per Ton Lime R atio COa COa

1/1 .4 5,640 1/1.4 33.0 23.9
1/ 2 .0 4,380 1/ 2 .0 35.3 25 .8
1 /3 .0 3,403 1/3 .0 38.9 28.9

‘ 1 /4 .0 2,915 1/4 .0 42 .2 31.8
1 /5 .0 2,622 1/5 .0 45.1 34 .3
1/ 6 .0 2.427 1/ 6 .0 17.7 36 .8

T able IV— Calculated T em peratures o f  Gases L eavin g  R otary K iln s. D og.
of Kiln, F t. 6 F t. Dia. 7 F t. Dia. 8  F t. Dia. 9 F t. Dia. 10 F t. Dia.

80 1.350 1,698 2,080 2,477 2,858
100 1.138 1,377 1.683 2,018 2,360
120 971 1.180 1,432 1,714 2,018
140 875 1,047 1,259 1,503 1,774
160 805 953 1,143 1.346. 1,585
180 757 883 1,038 , 1,227 1,470
200 716 820 966 1,135 1,327
220 684 783 910 1,062 1,233
240 659 74S SGI 1 .000 1,159
200 638 719 822 948 1.097280 621 697 791 906 1,004300 605 676 762 869 995
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Tims tlic total quantity of carbon dioxide 
produced during the processing of 1 ton 
of lime is:

'* r - g* - K iM m) |
where T  is in deg. F., and length L and 
diameter D  are in feet.

Table IV shows the numerical results 
computed from Equation 6 and Fig. -f 
.«■hows them graphically.

GAS H EA T C O N T E N T

The heat content of the exit kiln gases 
is of great interest since there is a possibility 
of using waste-heat boilers to develop the 
power and heat necessary for the purifica-

Fig. 1— P ounds o f carbon d io x id e  per Ion o f lim e produeed for  various  
ratios o f  fuel to lim e  fed lo the k iln

Fig. 2— T otal pou nd s o f  e x it  ga ses from  the k iln  per ton o f  lim e produ ced , 
for various ratios o f  fu e l to lim e fed  to the k iln

F ig . 3— Carbon d io x id e  co n ten t o f k iln  gases in  w eight percent for various  
ratios o f  fu e l to lim e  fed  to the k iln
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GAS TEM PER A TU R ES
o |

Unfortunately there arc so many factors -g Z 
influencing the temperature of the gases 01 
as they leave the kiln that exact relations “ 
are impossible to establish. About the best -j 
that can be done is to build up an empirical i 
relation that will give results in the neigh- !> 
borhood of those found in practice under Lu 
similar conditions. The relation proposed 
by the writer is:

This equation is used in computing the 
results shown in 'Table II. and graphically 
in Fig. 2.

Front these data the quality (CO.. con- 1
tent) of the gas issuing from the kiln can ®
be computed by Equation (5 ) : ll-

( | —  -  2,000 )  +  ^  0.80 X f r  X 2,000 X 

44 A
— ) — Lb. COs per ton of lime (3)

From the above relations, it is seen that 
the fucl-lime ratio fr, if altered, will alter 
the quantity of carbon dioxide per ton of 
lime. This is shown in Table I and 
graphically in Fig. 1.

For conditions of balanced combustion, 
it can be assumed reasonably that 10 lb. of 
air will be required for each pound of coal 
fired, and to compute the total quantities 
of gases issuing from the kiln the follow
ing relations will serve:

(tir ~2’000)+ (fr x 2,(100 X 10) +
Gas from Air
mineral

(V X 2,000 X 0.94  ̂ =  Total weight in

Gassifled from 
fuel

pounds per ton of lime produced (4)

[(o ff ' ~ 2,00°) + (a8° X2,01)0/rX

( 0 5 s ~  2’(,on)  +  ( fr x  2-<X)0 x  1(1 
V  100

X F x m x m  -  Weight % C 02 (5)

These relations are shown in Table III, and 
graphically in Fig. 3. Volume percentages 
also are shown in the table.



tion and compression of the carbon dioxide 
to produce a commercial product.

The temperature relations in Table IV 
are based 011 fuel-line ratios commonly 
met in practice for kilns of different 
physical dimensions and, in themselves, 
reveal little or nothing, in direct terms of 
fuel-lime ratio, which is necessary in order 
to determine the quantity of kiln gases 
involved.

The following relation, however, can be 
set up as being approximately true, suf
ficiently so for the present purpose:

r  X 13,500 X 2,000 ( =  ( t  DL  X  1,150) +  
4,000,0001 +  0.26ilF (T  -  70) (7)

where t =  tons of lime produced per hour; 
W  =  lb. of gas per ton of lime; (fr X  
13,500 X  2,000 t)  =  B.t.u. per hour de
veloped by the fuel; w D L X  1,150 =  
B.t.u. per hour lost through the kiln shell;
4.000.000 t =  B.t.u. per hour to calcine 
the mineral limestone; and 0.26 tW  
(T-70) =  B.t.u. per hour in the exit kiln 
gases.

✓ o 000 \
Now, W  -  {  -  2,000 J  +  fr 20,000 +

fr 1,880 =  total weight of exit kiln gases 
per ton of lime produced under the con
ditions assumed. This expression can be 
simplified to

W  =  1,450 +  21,880f r  (8)

Substituting in Equation (7 ) ,

f r  =» 27,000,000i =■ ir D L  X 1,150 +
4.000.0001 +  26i (1,450 +  21,880/r) ( T — 70)

(9)
Simplifying and rearranging,

t D L X I ,150 X4,000,0001+337« ( T - 7 0 )  
27,000,0001 -  5,6901 ( T - 7 0 )

(10a)
or
f r  =
x  D L  X  1,150 4-1 [4,000,000 +  337 ( T  -  70)] 

1 [27,000,000 -  5,690 (T  -  70)]
(10b)

In a previous article (Rock Products, 
November, 1942, p. 58) the author pre
sented an empirical relation for the

fr

k i l n FaetL e n g t h , L ,

F ig . 4— C alculated tem peratures o f  gases lea v in g  rotary k iln s  fo r  various 
len g th s and  d iam eters o f  th e  k iln

optimum production rates for rotary kilns 
as:

K D *L

(12)

Ti
100 (11)

where T* is the tons of material produced 
per day; K is a constant of value depend
ing upon the kind of material being 
processed, and about 1.5 for lime burn
ing; D  is the kiln shell diameter in feet; 
and L is the length of the kiln shell in feet.

, 1.5 D1 L
Thusi = ~2 4 oor

If a specific production quantity of lime 
is now assumed, it is possible to determine 
the pertinent features of the system in 
which the present study is interested.

At an assumed production rate of 100 
tons of lime per day processed under the 
conditions previously premised, kilns of 
various physical dimensions can be used 
according to Equation (12):

T able V— Calculated Carbon D iox idc-H eat R ela tion s o f
T ons o f  L im e per  D ay

E
Lb. Kiln 

Gas per H r. 
26,200 
28,300 
32,400
43.000
74.000

A B E xit Gas D
ICiln D ie., Kiln Lgth., Tem p., Fuel

Case Feet Feet Deg. P. R atio
1 6 185 700 1/4 .52
2 7 136 1,070 1/4 .08
3 8 104 1,620 1/3 .43
4 9 82 2,420 1/2 .46
5 10 67 3,320 1/1.31

T able VI— R elation o f  W aste H eat and P r R equ irem en ts fo r  Carbon  
D io x id e  R ecovery in  K ilns P rod ucin g  1 0 0  T ons o f  L im e p er  D ay

Case

H
H eat Reqd. 
to  Evolve

All CO,
1 41,000.0002 43,000,0003 47,100.000
4 57,800.000
5

108

8 8 ,200.000

Avail, as 
W aste H eat 

4 .98  
11.45 
21.90 
39.10 
63.70

T 10,000
1.5 LP

These relations are shown in Table V .
In this table Columns A and B are re

lated through Equation (12) for a produc
tion rate of 100 tons of lime per day. T he 
data of Column C  are from Fig. 4; of 
Column D  from Equation (10); of 
Column E from Fig. 2; of Column F  from 
Fig. 3; and of Column G  from 0.26 t  W  
(T-400) =  B.t.u. per hour. Table V  can 
be further expanded as shown in Table V I.

T he data in Column H  have been de
termined by the fact tha t 3,600 B.t.u. is 
required to liberate 1 lb. of carbon dioxide 
from the absorbing solution. Column I 
shows the percentage of heat available in 
the waste or exit gases for the recovery of 
the carbon dioxide evolved. Colum n J 
shows the approximate boiler horsepower 
available in the heat of the exit gases. 
Column K  shows the prime mover horse
power required to recover all the carbon 
dioxide either as solid or liquid. Column 
L shows the percentage of horsepower 
available from the heat in the exit gases, 
for recovering either solid or liquid.

C O N C LU SIO N S

From the foregoing it appears there is 
an economic possibility of recovering from 
10 to 20 percent of the carbon dioxide 
evolved in rotary kiln operations burning 
lime or similar substances, providing the 
kiln is properly proportioned and waste- 
heat boilers are installed to  convert the 
available waste heat into power.

Although kilns short in length and 
large in diameter approach high possible 
recoveries of carbon dioxide, it is believed 
the extremely high temperatures at the 
feed end will cause practical operating 
problems difficult of solution.
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K ilns P rod ucin g  100

F
Lb. CO, 
per H r. 
11,400 
11,950 
13,100 
16,050 
24,500

O
B .t.u . per H r.

Above 
400 Deg. P.

2.040.000
4.930.000

10.300.000
22.600.000 
50,100,000

*/
H p. Avail. H p. Reqd. H p. Reqd. Percent of H p. Avail.
in W aste for Solid for l iq u id

H eat CO* P lan t CO* P lan t Solid L iquid
6 8 .0 2,850 1,480 2 .4 4 .6

111.5 2,990 1,560 3.73 7 .2
344.0 3,280 1,700 10.50 2 0 .2
754.0 4,010 2,090 18.50 35 .51 ,870.0 6 ,000 3,120 31.20 60.0



J. N. TAYLOR Chemical Unit, Bureau  o/ Foreign Commerce, Washington, D. C.

ORGANIC CHEMICALS
Their Postwar Foreign Markets

N o w  is  t h e  t im e  f o r  A m e r ic a n  percent of domestic production in that
r .  - . . .  year. Consignments in 1942 of organic

m a n u f a c tu r e r s  o f  o r g a n ic  c h e m i-  ¿heinicals to6 the American Repub& * _

c a ls  t o  p r e p a r e  f o r  p o s tw a r  fo r -  used primarily for the support of their
e ig n  m a r k e t s .  W e  m a y  c o n g r a tu -  domestic economy-amounted to only 0.8

percent of the 1942 output.
la t e  o u r s e lv e s  o n  th e  w a y  w e  h a v e

o v e r ta k e n  a n d  p a s s e d  a l l  c o m - PROJECTED POSTWAR MARKET

p e t ito r s  in  t h e  p r o d u c t io n  o f  o r -  Upon ftc  termination of the ^  there

g a n ic  c h e m ic a ls ,  b u t  a s  y e t  w e  will quite probably be sufficient immediate
h a v e  n o t  m a d e  m u c h  p r o g r e s s  in  military and urgent civilian needs to absorb

. .  much of the industry’s surpluses. After the
e x p o r t  b u s in e s s .  T h e  a u th o r  n o t  first ycar or s0 of peaCE) however> and as.

o n ly  b r in g s  o u t  t h e s e  f a c t s  b u t  suming that 1948 will be the first normal
a ls o  r e v e a ls  th e  im n o r ta n t  n o s s i-  foreiSn'trade «  probable thata ls o  r e v e a ls  m e  im p o r ta n t  p o s s i  United States cxports of chemica]s and rc.

b i l i t ie s  a w a it in g  A m e r ic a n  e x 

p o r te r s  a t  t h e  e n d  o f  th e  w a r  United StatC9 Exporlg o£ 0rKanic

w h e n  f r e e d o m  o f  c o m m u n ic a -  Chemicals, 1937 and 1941
,  . . . . .  Percent

t io n  a n d  t r a n s p o r ta t io n  w il l  b e  Increase
or De-

r e s u m e d  a n d  r e s t r ic t io n s  o n  p r o -  CJ^*

d u c t io n  w il l  b e  r e m o v e d  o r  a t  ^Counto»'11* 1937 m i* 19” ?
, ,  ,  .  Europe........................ $8,257,796 $9,870,098 20
le a s t  r e la x e d .  E d ito rs  United Kingdom  2,073,279 8,086,436 290

Belgium..................  2,237,410................ —100
France....................  1,658,336 35 t—100
U.8.8.R................ 44,255 616,602 1,067

Af t e r  a quarter-century of phenomenal Sweden81̂ ................  i i l ’637 417 770 395
growth and development, the organic North Americ»;............

, r  , . , . , r T, -, , c , . ,...............Northern...............  4,953.491 13,383,886 170chemical industry in the United States has c»n»d»...............  4,825,454 13̂ 225,636 174

reached another landmark and is now in a SoutjSues “ d West i J4U 15 3 759 422 229
second period of expansion and develop- Mexico...! .’! 698,319 2,698,926 286

ment. In 1942 it produced two and a half South Americ».'.'.'.'.'!.';! 1,435,670 9,S32,4S0 sis
times its 1937 output and about a third Bohr»1“ ..................  3« 82i 2’i9 5 i40 335
more than that produced in 1941. Current Braiii.......................  367,127 3,021,775 723. , , f  T , T , . . Chile......................  255,578 1,492,460 484
exports— including Lend-Lease shipments Colombia..................  221,320 1,188,839 437

— account for a relatively small proportion   28’̂  jjJ |
of production according to the auÜior in P ^  . . . . . . . . . . .  TMg 54W47 662

nis article in Foreign Commerce W eekly, Veoeiueia  45,636 273,972 600
Mar 18 1044 Aeia  5,615,673 12,441,678 122iviar. 1 5 , m 4 .  J lpan........  2.448,993..........................  -100

The industry itself has not shown great China..... -  3.021X36 -50
• » , « * , _ # - British India, olV|55v A, 1,ooA 1,41 o
interest in foreign trade, prefemng to de- Netheriande East io-
velop the enormous domestic market. It 0c(J f .....................
has not in the past taken full advantage  -  684,394 1,248,201 ^
or opportunities to sell its goods in the Africa  338,883 2,035,165 501
market places of the world. Organic chem- gmon of Sooth AM». 2i8,j|7 i,20j,409 J52
ical exports in 1937, a "normal” prewar BefcanCow............  3.079 127,165 4,000
year, constituted approximately only 3 per- <wam u « ...__ ..------ ;—   _f_  ------
cent of that year’s domestic production. World total  22,467,240 62,<73,491 135

Even the greatly expanded global ship- -Preiiminarr,. ...1 . , ,  , , t Exporta in 1941 negligible aa compared with 1937
ments in 1941 accounted for less than 4 figure.

lated products in that year will have in
creased 68 percent in dollar value over 
1937 exports of $139,500,000 and that the 
coal-derived chemicals group will have in
creased 44 percent over the 1937 figure of 
$14,900,000. These gains are predicted on 
a study made by the Bureau of Foreign 
and Domestic Commerce and are included 
in the Bureau publication "Foreign Trade 
After the W ar.” T he figures are derived 
from hypothetical projections based on dol
lar availability and must not of course be 
considered as definite bu t simply as me
chanical projections of export trends over 
a period of years. Comparative data are 
not available for non-coal-derived organic 
chemicals over a similar period. (Through
out this paper, data on exports of non-coal- 
derived chemicals exclude natural organics 
such as alkaloids, essential oils, sugars, fatty 
acids, casein, dextrin and glue bu t include 
alcohol and glycerin.) An approximation, 
however, of the 1937 export value of non
coal-derived organic chemicals is $7,500,- 
000, and there is every indication that ex
ports of this group will show a substantial 
increase when normal trade conditions 
again prevail.

Upon return to postwar normal con
ditions, the organic chemical industry will 
have before it a wonderful opportunity 
not only to continue its domestic expan
sion bu t also to send a larger proportion of 
its products abroad for further manufac
ture. There will undoubtedly be an in
tensive postwar demand for the industry’s 
products in foreign areas where reconstruc
tion activities will be in progress and in 
those countries recently industrialized or 
in process of industrialization.

In fact, if for no other reason than to 
maintain its wartime-expanded facilities at 
a high rate of employment, the industry 
should welcome an opportunity to increase 
its exports. A goal of 10 percent of its 
output would not be too high.

D IV ER SIFIED  D IST R IB U T IO N

In prewar years, products of the indus
try went to  the four quarters, of the globe. 
Geographically, Europe took more than a
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third of our 1937 exports of organic 
chemicals; Asia, Africa, and Oceania col
lective!}' almost a third; North America 
over a quarter, while South America ac
counted for only a sixteenth. The best 
foreign markets were those where there 
was the greatest competition both from 
local manufactures and from products 
made in other countries. The highly in
dustrialized countries of Europe, although 
embracing a comparatively small area, took 
more than Asia, Africa, Oceania, and South 
America Combined.

PREW AR , W A R TIM E COM PARED

The picture of our wartime distribution 
of organic chemicals is somewhat distorted 
when compared with prewar distribution. 
Exports in 1941 included Lend-Lease ship
ments and other forms of cooperative 
economic distribution, with the conse
quence that certain areas and countries re
ceived larger supplies of organic chemicals 
than the}’ would have in the ordinary 
course of trade under normal conditions.

■Among the large number of organic 
chemical products composing global ship
ments, coal-derived dyes showed a con 
siderable increase in the value in 1941 over 
1937 exports. The major portion of this 
increase is attributable to W estern Hemis
phere trade, which registered a three-fold 
increase. Glycerin exports to countries in 
the W estern Hemisphere also showed a 
three fold value increase in 1941 over 1937. 
Shipments of acetic acid to Western 
Hemisphere countries increased in value 
20 times over the 1937 figure, and acetone 
exports registered a ten-fold increase.

PAST R E C O R D , F U T U R E  
PROSPECTS

Of the 1937 shipments of organic chem
icals to Europe, 26 percent went to the 
United Kingdom, 27 percent to Belgium, 
and 20 percent to France. At that time 
practically all European countries were 
highly industrialized and, with the cxcep 
tion of Germany, consumed substantial 
quantities of imported chemicals. By reason 
of a large domestic production in the 
Reich, and the governmental control of 
foreign trade and means of international 
payments, prewar Germany offered no 
opportunities as a market for organic chem
icals bu t was one of our chief competitors. 
Just what postwar controls will be applied 
to the enemy countries is not yet apparent 
but, with the return to a comparatively 
normal way of life, it is quite likely that 
new alignments will have been made bv 
1948 with respect to the distribution of 
organic chemicals and that, in the process, 
Germany as well as other continental 
European countries may afford competition 
m world markets. Tlie influence of the 
various European cartels, especiallv the 
'■uropean D )c Cartel, is a matter of con-

Thc only Asiatic country with a well- 
developed organic chemical industry is 
Japan. A prewar start had been made in 
China, but that country was dependent 
primarily upon imports to satisfy its con-' 
sumption requirements. In 1937, Japan 
received 44 percent of the United States 
exports of organic chemicals to Asia, and 
China, 35 percent. In Oceania, the larger 
portions of the United States exports went 
to Australia. The Union of South Africa 
received 65 percent of the United States 
exports to Africa.

Postwar prospects for trade with Asia, 
Oceania, and Africa are at the moment 
obscure. W ith Japan greatly reduced as a 
major competitive factor, however, it ap
pears that Asiatic countries represent a 
potential market. India and the new China 
should not be neglected in planning ex
port trade in the years following the estab
lishment of peace. Australia, New Zealand, 
and South Africa are becoming more highly 
industrialized, but their expanded postwar 
consumption needs will not be satisfied by 
local production alone and must be aug
mented by imports.

LATIN AM ERICA, LOGICAL  
M ARKET

T he W estern Hemisphere presents a 
logical and promising market for postwar 
development. Northern North America 
accounted for 66 percent of the 1937 
organic chemical exports from the United 
States to W estern Hemisphere countries 
and 22 percent of total exports. However, 
southern North America (including 
Mexico. Central America .and the W est 
Indies) accounted for only 15 percent of 
hemisphere exports and 5 percent of the 
total. The countries of South America 
represented 19 percent of shipments to 
hemisphere countries and only 6 percent 
of total organic chemical exports. Latin 
America presents a composite area offering 
a “potential” capable of considerable ex
pansion.

Since 1937, United States exports of 
organic chemicals to this area have greatly 
increased as have also their requirements.

W ith lessened competition from abroad, it 
is to these countries south of the border 
that we must look for greater development 
of our export trade in organic chemicals. 
This is especially true in view of the 
progress that is now taking place in the 
industrialization of many of the countries 
of that area.

Comparative data for 1937 and 1941 
arc not available for the hundreds of or
ganic chemical items outbound to the 
American Republics, because many of the 
products now exported were not shown 
separately in 1937 statistics. Export data 
for 1941 showing outbound shipments of 
certain individual items indicate that sub
stantial volumes of a variety of organic 
chemical products are going to the other 
American Republics.

IN D U ST R IA L IZ A T IO N  W E L C O M E D

Industrialization of Latin American 
countries, accelerated by wartime necessi
ties, should be welcomed by United States 
organic chemical manufacturers and ex
porters. T he more highly the other 
American Republics become industrialized 
the greater will be their purchasing power, 
the higher their standards of living, and the 
more exigent the resultant need to import 
larger quantities of finished products as well 
as materials to be utilized for further 
processing by consuming industries.

OPPOR TUN ITIES T O  THE SO U TH

The countries south of the Rio Grande 
are essentially consumers of organic chem
icals and import the major portion of their 
requirements, an organic chemical industry 
as such not vet having attained the status 
of a definite branch of the chemical in- 
dusty. Imports of certain organic chem
icals into Latin American markets during 
recent vears indicate the relative demand 
for these products. Dye imports into 
practically all of the American Republics 
registered increases in 1941 over previous 
vears, as did also acetic acid, acetone, 
aniline, benzol, camphor, carbon tetra
chloride, citric and tartaric acids, formalde-

L nited States E xport o f  Specified  O rganic C h em icals to A m erican  
R epu blics, 1941

[ I n  th o u s a n d s  o f d o l la r s ]

1
1

21
45
17
13

Argen- Bo- Bra- 
Commodity tina livia

Acetic acid........................... 108 3
A cetone ........................... 70 (i)
Aniline (oil and salts)  2
Benzol.............................  30
Carbon tetrachloride  31 *(i)
Citric acid2.........................  02 (»)
Coal-derived dyes...............  997 50 1,228 34S
Cresylie acid and cresols*.. {») 4 \
Formaldehyde.....................  17 (») 34
Glycerin...............................  i i 3
Hexamethylenetetramine... 11 . . .  s
Methanol.............................  60 . .!  9
Naphthalene (crude)*......................  (i) m
Phenol.................................. 5 . . .  30
Tartaric acid.......................  (i) (t) 5

C o lo m - Ecua- Guate- Mex-

3
0)

3
6

13

43
1

133
(»)
(*)1

1
1 Less than $500.
2 Separate classification established. Aug. 29. 1941. 
8 Separate classification established July 1 ,  1941.

11
B

2
12

640
1

10
21
1

10
0)1
46

1
22

2
9

172
C1)

4
55
4

60

(>)

1
0)
Ï

(»)
(»)
71

" i
1

0)

<*>1

1
(>)

0)
(l)
46

0)1
(0

0)

10 
29 
13 
34 
1

26 . . .  
1,189 296

11
4

115
1
1

0)o
26

Uru-
zil Chile bia Cuba dor mala ico Peru guay

1
(*)

i
0)

16
4 

(ł)
2

21
5 

101 
0)

3
(*)
0)

(»)
(’)

Vene
zuela

17

3
1

ÍÓ4
(')
(0
<*)
(l )
«
w
39
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T h e  y e a r s  1931, 193 2  a n d  1 9 3 6  w e r e  n o t u s e d  in  m a k in g  th e  p r o je c t io n .

U. S. exports o f  coal-derived produ cts, 1 9 2 9 -1 9 3 9  and trend o f  exports 
projected  to 1 9 4 8 . (b a sed  on  total U. S. ex p orts)

hydc, glycerin, licxamcthylenetetramine. 
methanol, and the phenols. The United 
States was the principal supplier in 1941 
and 1942. Additional information regard
ing the situation in the more outstanding 
South American countries is available in 
the Chemical U nit of the Bureau of 
Foreign and Domestic Commerce.

T he outlook for the sale of organic 
chemicals in Latin America is particularly 
favorable where industrialization is in 
progress. Mexico, Brazil, Argentina, Chile, 
and Peru arc outstanding examples. Among 
Brazilian chemical-consuming industries, 
plastics have recently assumed importance 
in the domestic economy of the nation. 
Previously, plastics were imported mainly 
in the form of finished articles, but in the 
last few years domestic plastics molding and 
the paint industries have developed exten
sively. There is a large dye consumption 
in Brazil by the textile industry, that 
country being the largest producer of tex
tiles in South America.

CON SU M IN G  CHANNELS

O ther consuming channels in Latin 
America arc textiles, soap and candle fac
tories, tanneries, the paper industry, hat 
factories, bakery and dairy products, foods 
and beverages, cigar and cigarette factories, 
drugs and pharmaceuticals, dry cleaning 
establishments, polishes, inks, perfumes, 
sugar and confectionery, insecticides and 
disinfectants, photographic supplies, beer, 
smelters and concentration plants, pe
troleum refineries, cottonseed mills, flour 
mills, glass factories, rubber-goods plants, 
and manufacturers of iron and steel.

These im portant consuming industries 
have greatly expanded since 1941 in many 
of the American Republics, and, although 
new industrial programs arc well under way 
and numerous products have been added to 
the growing list of manufactures, produc
tion is still insufficient to satisfy consump 
tion needs. As industrialization proceeds 
and the purchasing power of the population 
grows, increasing quantities of organic 
chemicals will need to be imported.

PR EW A R  SO URCE O F IM PORTS 
FO R  LA TIN  AMERICA

The United States participation in the 
Latin American trade in organic chemicals 
lias increased considerably since the begin
ning of the war. In prewar vears, however, 
the major portion of the business was en
joyed by European countries.

Naphthalene was supplied chiefly by 
European countries. Germany and Belgium 
supplied around 90 percent of Mexico's 
prewar requirements. Over 70 percent of 
both Chile’s and Peru’s naphthalene needs, 
over half of Brazil’s and nearly half of 
Venezuela’s were furnished bv Germany. 
Inrports into Argentina from Belgium con 
stituted 80 percent of total Argentine 
naphthalene imports. T he United King

dom supplied practically all of the Argen
tine imports of carbolic acid and the major 
portion of Chilean imports of both carbolic 
and crcsylic acids. Germany supplied all 
of Ecuador’s cresvlic acid requirements.

T he formal signing in 1929 of the sales 
agreement by representative of dye manu
facturers of Germany, Switzerland, and 
France allocated certain world areas—  
Germany maintaining a predominance in 
the oriental markets, France in the South 
American and Latin-speaking countries, 
and Switzerland obtaining a preferred 
position in the southern European coun
tries. These allotments were not final, 
however, and in subsequent years German 
interests controlled much of the Latin 
American trade. In recent prewar years— 
1936 and 1937, for example— Germany 
supplied more than 60 percent of Argen
tina’s dye imports, about the same per
centage of Brazil’s, between 60 percent and 
'0  percent of Chile’s imports, over 70 per
cent of Ecuador’s requirements, 80 percent 
of Peru’s, and 65 percent of dye imported 
into Uruguay. Mexico imported 80 percent 
of its dye needs from Germany.

Of acetic acid requirements during pre
war vears, Germany contributed half of 
Argentine needs and the Netherlands over 
a third. About 90 percent of acetic acid 
imports into Ecuador were supplied by 
Germans', which also furnished over 60 
percent of Uruguayan imports of acetic 
acid, approximately 90 percent of Chile’s 
requirements, and three-fourths of Peru’s 
imports.

licxamcthylenetetramine imports into 
Latin American countries were supplied 
principally by Germany, that country 
usually providing more than 50 percent of 
the total imports. In some cases— for 
example, Argentina, Mexico, Peru, and 
IJruguav— three-fourths of the supply re
quirements were obtained from Germanv. 
Smaller amounts were imported into the

American Republics from France and the 
United Kingdom. T he United States par
ticipation in the business was comparatively 
small.

Acetylsalicylic acid needs of Argentina, 
Mexico, and Peru were practically all taken 
care of by Germany, which also enjoyed a 
preponderant share of imports into other 
Latin American countries.

SERV IC IN G  NECESSARY

The introduction of orgaiiic chemicals 
into the Latin American market has been 
accomplished, the door has recently been 
opened wider for United States partici
pation, and the tíme is at hand for a 
more intensive cultivation of these and 
other world markets.

In addition to promoting the distribu
tion of organic chemicals abroad, the 
United States exporter who takes his oppor
tunity seriously must be ready and willing 
to give personal, technical service to his 
customer. Observance of this practice ex
plains in large -measure the success of 
European competitors in oriental and Latin 
American countries. United States ex
porters of organic chemicals • should not 
onlv give technical assistance in the appli
cation of their products bu t they should 
operate through exclusive represen ta tires 
or at least through local import merchants 
rather than attem pt to deal through con
suming industries.

W herever possible the United States 
manufacturer and exporter and his foreign 
agent should exchange visits, in order that 
each mav have a better understanding of 
the problems and needs of the other. No 
matter what the market area or country, 
sales policies must be adapted to local rc 
quirenrents. prices, and credit terms. W are
house facilities and stock-carrying arrange
ments for items chiefly in demand are de
sirable for prom pt servicing.
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from the m m m  of the Em rm
S. D. K IR K P A T R IC K , E d ito r  • JA M E S  A. LE E , M a n a g in g  E d ito r  • TH EO D O R E R. O L IV E , A s s o c ia t e  E d ito r  • H E N R Y  M. B A TT ER S , M a rk e t  E d it o r  
J. R. C A LLA H A M , A s s is t a n t  E d it o r  • N. G. FARQ UHA R, A s s is t a n t  E d ito r  • L. B. PO PE, A s s is t a n t  E d it o r  • R. S. M cB R ID E , C o n s u lt in g  E d it o r

M ULTIPLIER O F RESOURCES

W e  h a v e  long been waiting for someone with guts and 
gumption enough to get up on his hind legs and tell 
the world how wrong are some of the calamity howlers 
who think we have about come to the end of the road 
in our petroleum resources. W ithin the last month that 
was done most effectively by the brilliant and vigorous 
president of Pan American Petroleum and Transport Co., 
Dr. Robert E. W ilson. Following the dedication of Pan 
Am’s great new “cat cracker” at Texas City, this able 
chemical engineering executive spoke in Galveston on 
“Technology as a Multiplier of Our Natural Resources.” 
His address should have been broadcast on a national 
hook-up with every thoughtful citizen of this country lis
tening in and taking careful notes.

Bob reminded us that this is not the first time peo
ple have been concerned about the future of our crude 
oil reserves. Right after the last war the U. S. Geological 
Survey predicted that the total recoverable reserves under
lying the whole country were less than 7 billion barrels, 
of which probably less than half constituted “proven 
reserves” in the modern sense. That was about tire time 
a top-ranking professor of chemical engineering in one 
of our leading Eastern universities wrote an A.C.S. M ono
graph on Shale Oil in which he predicted that within 10 
years shale would be our main reliance for motor fuel. 
Kettering had told the A.P.I. in 1920 that the nation’s 
fuel supply was the only cloud on the automotive horizon. 
The elder LaFollette was soon to forecast $1 a gallon 
for gasoline. Farm journals warned their readers that 
with the increasing diversion of kerosene they might soon 
be forced to go back to whale oil as their principal source 
of light. All this in these United States only 25 years agol

W hat has happened since? Our cumulative production 
of petroleum from our 7 billion barrels of recoverable 
reserves has since totaled 23.5 billion barrels and yet, at 
the end of this 25-year period, we had really proven 
reserves in excess of 20 billion barrels. This, we must 
agree with Dr. W ilson, is the modern counterpart of the 
miracle of feeding the multitude with the five loaves and 
two little fishes and having the 12 baskets left over! It 
is no wonder that geologists quit trying to estimate the 
total recoverable oil which might yet be discovered. In 
1943 this country produced more than four times as 
much crude oil, more than seven times as much gasoline, 
13 times as much natural gasoline and five times as much 
natural gas as in 1918.

How were these results accomplished? First, of course, 
came the improvements in oil-finding technique through 
t ie  development of geophysical methods of locating oil 
starctures— particularly the gravity meter, the magnetom- 
n S f ! 2  seismograph. N ext came improvements in 
producbon pracbces as typical oil fields that normally
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yielded less than a third of the oil in their sands in 1918 
were made to give recoveries today of around three- 
quarters of their oil.

Back in 1918, thanks to the development of the Burton 
cracking process, gasoline yields had been increased to 
the unprecedented figure of 25.3 percent of the crude. 
In 1941 the yield for the country as a whole averaged 
around 45 percent. If the catalytic cracking units already 
built or being built in the United States were operated to 
produce the maximum quantity of high-quality gasoline, 
the country’s average yield could be increased to 57 per
cent. Polymerization adds thousands of barrels of 
premium fuel from refinery gases that were formerly 
wasted or burned under boilers. Alkylation converts other 
gaseous constituents into blending stock for aviation 
gasoline, of which, according to Dr. W ilson, our total 
production is now about 80 times as great as in the last 
year of the last war; and it is infinitely better. Tetraethyl 
lead has increased the available horsepower of the auto
motive engines made in 1941 by an amount equal to 75 
Boulder Dams.

W h at of the future? Confirmed pessimists, on review
ing all these achievements, can still say “But these are 
all discoveries that have been made once and hence 
cannot be made again— whence will come our new  
m ethods of finding and refining petroleum?” Dr. W il
son’s only answer to that is that they will com e from 
research and development organizations in the petroleum  
industry which in the past 25 years have been multiplied 
fifty-fold— from 200 technical men in petroleum research 
in 1918 to almost 10,000 today. These men have not 
lost their ingenuity. They will continue to function  
effectively as multipliers of our natural resources provided 
we protect them from the socialistic saboteurs who, under 
the guise of improving our patent system, would destroy 
all future opportunity for the free play of technology and 
competitive enterprise.

JO IN T ACTION ON TR A N SPO R T

J o in t  action of competitors to save on delivery and haul
ing could not ordinarily be taken without danger of crit
icism by the Anti-Trust Division of the Department of 
Justice. But now such actions are feasible and desirable.

The problems of rail and motor carrier haulage will 
remain complicated for many m onths to come. Some of 
these cannot be solved any easier by joint action than by 
the skilled traffic manager working for one company 
alone. However, there are others that can be handled on 
a joint basis, and the Office of Defense Transportation 
urges every traffic man to consider such cooperation, even 
with his competitors. If through such effort it is pos
sible to save even a few vehicle miles, the total of many 
such savings will help tremendously.
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SH IFTIN G  M ARKETS

T r e m e n d o u s  shifts in population have occurred under 
the pressure of new war employment in newly enlarged 
manufacturing centers. Some of these shifts are going 
to be permanent. Some of them will prove temporary. N o  
one yet knows how many will be of each kind.

Many of the chemical industry market studies are going 
to be largely affected by these shifts. Many of the markets 
for ultimate consumer goods and for materials of con
struction for housing go to the areas where folks live. It 
is not too soon to begin to consider whether these popu
lation shifts may not occasion new areas of enlarged 
chemical demand. This is but one factor in the problem 
of postwar adjustment by process industries. It is not a 
negligible one. Some help in appraising these shifts in 
population may be had by studying the Bureau of Census 
“Map Showing Changes in Civilian Population of the 
United States, by Counties, April 1, 1940, to November 
1, 1943,” which was issued March 23, 1944, as Series 
P-44, N o. 4.

FOR T H E  RECORD

F u t u r e  statisticians pondering over the musty records of 
the National Roster may some day derive some queer 
deductions from the data now being collected on the 
professional field of chemical engineering. “Engineering 
and Chemical Sciences Check List,” Form 100-94, con
tains the following restriction on the classification of 
chemical engineers:

“If you possess a knowledge of several types of unit opera
tions because of familiarity with the specific chemical indus
try in which you are engaged, please classify your experience 
from the chemistry part of this list and do no t check items 
below. However, if you are a specialist in a particular unit 
operation, please check the applicable item or items below.”

Practically all chemical engineers “possess a knowledge 
of several types of unit operations,” but only a few in our 
profession would wish to classify themselves as specialists 
in “a particular unit operation.” The vast majority are 
employed in development and production work in various 
process industries and thereby become specialists in 
particular industrial fields.

Suppose, for example, a chemical engineer (or a 
mechanical engineer, for that matter) becomes skilled in 
the development of high-octane gasoline or synthetic 
rubber. T he only way he can show that important special
ization on the National Roster’s form is to list himself 
as skilled in Organic Chemistry (40.7.39 or 40.8.29). Thus 
a chemical engineer skilled in petroleum refining or in 
rubber technology must either wrongly declare that his 
principal field is organic chemistry or that he is a specialist 
in some one of the many unit operations involved in these 
industries. Or, if he is a mechanical engineer, he might 
declare himself to be a specialist in “Machinery or 
Equipment, General” although there would be nothing 
in that classification to show the industry in which he 
was skilled.

Evidently Form 100-94 was prepared by someone 
strongly under the influence of the small and reactionary 
group which still clings to the belief that chemical engi
neering is only one of the many branches of chemistry. 
Despite the fact that in recent years many more men have 
been trained as chemical engineers than as chemists, pro

fessional chemical engineering is given only one-quarter 
of one page in this check list whereas chemistry receives 
two full pages.

Fortunately, we note that the approval on this par
ticular form expires June 30, 1944, and this is, therefore, 
a good time to suggest that it be revised with the help of 
a group of competent chemical engineers familiar with the 
various industrial fields of specialization.

MORE STEEL IS ALLOYED

L ast  year one out of every six tons of steel produced in 
the United States was alloyed. Thus the percentage made 
useful for special purposes by its alloy content was three 
times as great as in the peak of prewar years. It was more 
than four times as much as was treated with alloy during 
the last year of W orld W ar I.

Chemical engineers are among the most important 
users of alloy steels in America. They can take great com
fort in the fact that the steel industry has learned how to 
use alloys much more efficiently and economically than 
ever before. The special requirements for corrosion resis
tance and for severe services will Ire better served in the 
future than in the past through this knowledge.

It becomes increasingly important for the chemical 
engineer who selects or designs or plans for equipment 
to acquaint himself with all of these facts. Chem. &  M et.  
is planning to give important attention to this subject 
later in the year in another— the 11th— of its “Materials 
of Construction” issues. Meanwhile engineers who have 
had to do without or use substitutes for modem materials 
may well be thinking and planning for the day when 
more and better alloys will again become available. It 
cannot come too soon for some.

SEVEN SERIOUS SINS

L a b o r  s in s . So do others. The authority for these gen
eralizations is the dynamic president of the Chamber of 
Commerce of the United States, Eric A. Johnston, who 
has listed the following “seven deadly sins which need 
eradication” :

1. Union monopoly of jobs.
2. Crushing fines on union members.
3. Absence of meetings or free elections of officers.
4. Lack of proper public financial accounting.
5. Too many strikes.
6. Picket line violence.
7. Artificial restrictions on production.

But Mr. Johnston was very emphatic in his speech 
before assembled labor leaders that industry, too, is not 
guiltless. Nor should industry be less diligent in revising 
its own bad habits in management-labor relations.

W HAT ABOUT TH E  FOREM EN’S UNION?
L a t e l y  we heard an able representative of labor say 
“W henever you hear of management being worried about 
foremen joining a union, you can guess that something is 
wrong with management. W hen foremen feel they need 
protection against management, you already have a schism  
that should not exist.” In other words, if management 
will get busy and heal that breach, there need be nothing  
to fear from unionization of foremen.

CHEMICAL & METALLURGICAL ENGINEERING • APRIL 1944 • 113



tum . & met. nur mu mu
TH EO D O R E R. O L IV E , A s s o c ia te  E d ito r

W ar B ond Awarded Each M onth
U ntil fu r th er notice  the con test w hich was 
first announced in our N ovem ber 1943 issue 
w ill be continued. F o r the  b est short a rtic le  
received each m onth and accepted  fo r p u b lica 
tion  in  the "C hem . & M et. P la n t N otebook,” 
a $25 Series E  W ar Bond w ill be aw arded, 
in add ition  to paym ent a t our usual space 
ra te  for th is  departm ent. T he aw ard for 
each m onth w ill be announced in the issue 
of the follow ing m onth. The judges w ill be 
the  ed ito rs  of Chem. & M et. Any item  sub
m itted  m ay be published  in th is  departm ent,

bu t a ll item s so pub lished  w ill be pa id  for 
a t our usual space ra te  fo r such  m a te ria l.

T he con test is open to all readers of Chem. 
& M et.,  o ther than  em ployees of the M cG raw - 
H ill P u b lish in g  Co., In c .

Any num ber of en trie s , w ith o u t lim it, may 
be su b m itted  by one person. A rtic le s  m ust 
be p rev iously  unpublished, and shou ld  be 
short, p re fe rab ly  less than  300 w ords, but 
should  include one or m ore illu s tra tio n s  if 
possib le . F in ish ed  draw ings a re  not requ ired  
and lite ra ry  excellence w ill no t be a fa c to r

in the  ju d g in g . W in n in g  a r tic le s  w ill be 
se lec ted  on the  basis  of ap p ro p ria ten ess , 
novelty  and the  u sefu lness  of the ideas 
described .

A rtic le s  m ay deal w ith  any  so rt of p lan t oi 
p ro d u c tio n  “k in k ” or sh o rtc u t w hich  in the 
op in ion  of th e  ju d g es  w ill be in te re s tin g  to 
chem ical eng ineers  in p ro c e s s . in d u s trie s , as 
w ell as w ith  cost red u c in g  ideas, and novel 
m eans of p re sen tin g  usefu l d a ta . M ate ria l to 
be en tered  in th is  co n test shou ld  be addressed  
to P la n t N otebook E d ito r, Chem . & M e t..  
330 W e s t 42nd S t., N ew  Y ork 18, N. Y.

F eb ru ary  Contest W inner 

USING A HYDROM ETER BOX TO SU BSTITU TE 
FO R  A BLANK FO R SPECIAL SLIDE RULES

D. M . P E P P A R D  and  D. S. D A V IS
W yandotte Chemicals Corp.

W yandotte, Mich.

T n  p e a c e  t i m e  slide rule manufacturers 
were able to construct excellent special 

slide rules with engine-divided scales from 
designs submitted by chemical and other 
engineers. War-time necessity no longer 
makes it possible to use scales and even 
slide rule blanks in this manner but a fairly 
satisfactory substitute, easily available to 
any chemist or engineer, is the wooden 
box with the sliding top in which hydro
meters are packed by the chemical equip
ment supply houses.

Such boxes come in several sizes and one 
of the most convenient for slide rule pur
poses is 1 gxl gxl 55 in. shown in the accom
panying illustration. The edges corres-

ponding to the “A” and “D ” scales on the' 
usual slide rule are only 7/32 in. wide bu t 
are not too narrow for distinctive gradua
tions if the numbering is placed immedi
ately after the strokes instead of above and 
below them. T he slide is 11 in. wide and 
offers ample space for two scales, defini
tive legends, complete directions for use, 
and a sample calculation.

The special series can be constructed 
in accordance with the nature of the 
computation by methods previously de
scribed1, ", T he ordinary 10-in. slide rules 
(polyphase, duplex, or log-log duplex) will 
he found helpful in laying ofE logarithmic 
scales of moduli of 8§, 12.5, and 25 cm.

MARCH 
W INNER!

A $ 2 5  Series E  W ar B ond  
w ill l»e issu ed  in  the n a m e o f

A. E D G A R  K R O L L
Chemical E ngineer 
T erre  H aute, Ind.

For an artic le  d ea lin g  with  
an  im proved  m eth od  fo r  m a k 
in g  com p u tation s fo r  o r ifice  
design  which has been  ad
ju d ged  the w inper o f  our. 
M arch contest.

T h is artic le  w ill app ear in  our  
May issu e. W atch fo r  it!

while the 20-in. rule of any type is ideal 
for logarithmic scales of moduli of 16g, 
25, and 50 cm. Graduations and numerals 
in pencil arc adequate when protected by 
shellac, although the surface of the wood 
can be sized so that the markings can be 
made in ink if desired.

T he combined box and special slide 
rule can also be used as container for 
pencils, pens, and other pertinent desk 
equipment. If the special purpose for 
which the rule is designed is the calcula
tion of dissolved solids from specific
gravity and temperature measurements 
(pp. 96 and 102 of Reference 2) the box- 
slide rule provides a safe and convenient
haven for the hydrometer and thermom e
ter, and the whole constitutes an excep
tionally compact testing and computing 
unit for technical control work in the
plant.

R e f e r e n c e s

1. A u s tin . G. T ., C hem . <£• M e t. E n g .,  49, 
p. 90 (1 9 4 2 ) .

2 . D av is , D. S., ‘‘E m p ir ic a l  E q u a tio n s  
a n d  N o m ojrraphy ,” C h ap . X . M cG raw -H ill 
B ook Co., In c ., N ew  Y ork  (1 9 4 3 ) .



INTERFACIAL LEVEL CONTROL 
IN EXTRACTION COLUMNS

A L L E N  S. S M IT H  and J , E. FU N K
Blaw-Knox Division of Blaw-Knox Co., 
P ittsburgh, Pa.

T [ Q u id - l i q u i d  extraction operations are 
-‘ -'carried out most efficiently by continu
ous counter-current contacting in a packed 
column. Two liquid pliascs of different 
densities coexist in the column. One phase 
is dispersed in the other which is continu
ous arid fills the voids of the packing, A set
tling zone at one end of the column, free 
from packing, allows the dispersed phase 
to coalesce. An interface is established in 
this zone. Its position is predetermined and 
must be maintained constant.

The interface has commonly been estab
lished and maintained by use of an in
verted U loop. T he heavy phase is dis
charged from the bottom of flic column 
through the loop. The interface is main
tained at the predetermined point by 
adjustment of the loop height. Variation 
¡11 feed composition or pumping rates 
causes fluctuations in density difference be
tween the two phases. T he position of the 
interface, therefore, oscillates slowly and 
lags behind feed variations. Unless the 
interfacial level is constant, considerable 
loss in yield and quality of the product 
occurs since an extraction column has a 
large holdup.

An electronic relay used to actuate a 
solenoid valve in the discharge line of the 
heavy phase has improved operation of 
one column. Interfacial level variations 
have been reduced to ± i  in., and visual 
check of the level is unnecessary.

The method depends upon the fact that 
if an interface exists, the electrical con
ductivity of the two liquids a t the inter
face will be different. T he method should, 
therefore, be applicable to any liquid-liquid

Interfaeial level control

Fig. 1—Conslunt-flow device equipped with a manometer for flow-rale measurement 
Fig. 2—Constant-flow device with riser for flow measurement 

Fig. 3—Constant-flow device for cases where liquid attacks stopcock lubricants

extraction process. A-pair of electrodes of 
any resistant metal, tungsten for example, 
is sealed in a sight glass as indicated in 
the figure. T he area and spacing of the 
electrodes must be determined by trial if 
specific conductance measurements have 
not been made. W hen the liquid of 
greater conductance shorts the electrodes 
the electronic relay actuates the solenoid 
salve, and allows the heavy phase to be 
discharged from the column.

T he electronic relay was constructed 
from the design of Rudy and Fugassi 
i Ind. Eng. Chem., Anal. Ed., 12, p. 757, 
i9 4 0 ). Similar units may be purchased. 
If the column is grounded it is necessary 
to use an insulating transformer in the 
110-v. feed line to the relay. T he leads to 
the electrodes from the relay must be well 
shielded, or separated, and insulated to 
avoid induced currents and leakage. The 
solenoid valve was type I’3A made by the 
Automatic Switch Co. T he control unit 
has been used with two-phase systems of 
hydrocarbons and various alcohols.

CONSTANT-RATE FE E D E R S  
FOR PRO CESS L IQ U ID S  

c l y d e  M c K i n l e y
General A niline & Film  Corp.,
Easton, Pa.

A  r e l i a b l e  a p p a r a t u s  for adding 
liquid at a constant rate to a reaction 

vessel is often needed in experimental 
work and in small scale industrial equip
ment, but an inexpensive commercial in
strument may not be obtained for liquid 
flow rates in the range of 10 to 1,000 cc. 
per hour. Liquids are often added to 
reactors at approximately constant rates by 
controlling the flow by means of a stop
cock or pincli-clamp. This technique is 
very' tedious when applied to operations of 
several hours’ duration and further has 
the disadvantage that considerable fluctua
tion from the average flowrate may take 
place over short intervals of time.

The devices described here enable one

to maintain uniform flow rates as low as 
10 cc. per hour automatically over long 
peridds of time. Liquids such as water, 
toluene, sulphuric acid, and solutions of 
chemicals in organic or inorganic solvents 
may be easily handled.

The flow of a fluid will remain constant 
if the pressure head available to cause flow, 
and the frictional resistance to flow, arc 
constant. T he flow in the apparatus of 
Fig. 1 is restricted by the capillary B, and 
the head remains constant and equal to h 
in the following manner. The reservoir D 
is filled with the liquid to be controlled 
and the upper rubber stopper is seated 
firmly so that the reservoir is scaled from 
the air except for the tube A which ex
tends nearly to the bottom of the reservoir. 
Enough liquid is drawn from the reservoir 
through stopcock C  to allow air to pass 
downward in tube A until it bubbles out at 
m. Stopcock C is then turned 180 deg. 
so that flow will take place through the 
capillary tube and out at n . Liquid is now 
flowing from the reservoir at a rate gov
erned by the head h and the size and length 
of the capillary tube B.

Flow rates may be adjusted to the de
sired value by moving A up or down. The 
head h remains constant because air is 
entering the reservoir at m  continuously as 
the liquid leaves at n. T he pressure at 
point m is atmospheric since the tube A 
is filled with air and the pressure at point 
n is also atmospheric, hence the difference 
in the height of points rn and n is a 
measure of the pressure head available to 
cause flow to take place. A manometer 
may be used as an aid in adjusting the 
rate of flow. T he manometer reading R 
may be made very sensitive to changes in 
flow rate by - choosing for the "heavy” 
liquid one with a density' only slightly 
greater than that of the fluid in flow.

The reservoir D  may be of any desired 
size, and calibrated or not. For example, 
it may be made of a length of glass tubing, 
a straight-sided separatory' funnel, a large 
bottle, or a large calibrated burette.
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PNEUM ATIC LEVEL GAGE 
FROM  P IP E  FIT T IN G S

In some cases it is not possible to find a 
suitable “heavy” liquid to serve in the 
manometer and the device of Fig. 2 may 
be used. A riser is placed in the outlet 
tube from the reservoir so that the head h 
may be measured directly. The arrange
ment of Fig. 2 allows the capillary tubing 
B, which controls the rate of flow, to  be 
changed. Several tubes of different sizes 
and lengths may be fitted with 10/30 
standard taper joints so that they are inter
changeable. Thus a wide range of flow 
rates may be obtained without great varia
tions in h.

The arrangement shown in Fig. 3 may 
be used if a liquid which will attack stop
cock lubricants is to be controlled. A 
syphon tube E  extends from the bottom of 
the reservoir through a standard taper 
joint in the top and down to a point below 
the lowest liquid level to be reached in the 
reservoir. The outer end of this syphon 
has sealed to it a capillary tube. The 
syphon E  is filled by withdrawing air from 
it through stopcock F  until liquid from 
the reservoir has displaced the air nearly 
to the stopcock. During this operation 
the syphon must be closed from the air 
at n by holding a cork tightly against the 
end of the capillary tube. F  is closed when 
the syphon is full and liquid will flow 
under the influence of the pressure head li. 
Flow may be stopped by introducing a 
bubble of air into the syphon through F, 
or A may be lowered until m is below the 
level of n. Fig. 3 does not show a mano
meter or other device for measuring the 
head bu t the head can be estimated quite 
closely by approximating the difference 
in height between m and n. T he arrange
ment of Fig. 3 may be quickly applied to 
flow control from a 5-gallon bottle or simi
lar large reservoir and may be used for 
operations such as dialysis in which a 
constant rate of flow for several hours or 
days is desired.

J . F . F U R R H  
Instrum ent Forem an 
M onsanto Chemical Co.
M arshall, Tex.

Q  t a n d a r d  p ip e  and fittings such as 
will be found in any chemical plant 

warehouse can be used to build a satisfac
tory pneumatic level gage. T he whole job 
can be completed in a few hours, as against 
the months of delivery time at present for 
purchased gages. T he design is indicated 
in the accompanying sketch, which shows 
at the left the complete assembly, with 
bubble pipes installed in several tanks, and 
at the right several details. T he details are 
self-explanatory.

T he mercury chamber is constructed of 
standard pipe and fittings, while the gage 
glass is a standard laboratory size. The 
packing gland for the bottom  of the glass 
is the only part requiring machine work, 
and this can be made in a few minutes by 
any machinist, using a standard pipe cap 
and nipple. T he U-tube is held together

at the tqp by a connection made of a 
piece of 1-in. flat iron through which a 
1-in. and a ¿-in. pipe coupling are welded. 
The scale can be made of sheet metal or 
plywood, and painted. A cover, if desired, 
can be made in a few minutes of sheet 
metal or plywood. In calibrating, knowing 
the gravity of the liquid to  be measured, 
the mercury column can easily be gradu
ated in feet or gallons of the liquid.

Materials required include nothing not 
clearly indicated on the sketches, with the 
exception of about 3 lb. of mercury. T he 
entire cost of the gage should no t exceed 
about $35, and it can be installed on either 
one tank, or a battery. Using the plant 
air supply with a suitable reducer the gage 
will indicate continuously, or in lieu of 
plant air, a small hand pump can be used 
to give spot readings.

L IQ U ID  P IST O N  FO R  P U M P IN G .
CO RR O SIVE L IQ U ID S

L O W E L L  T . B U R K E  
Oakmont, Pa.

TTT I1E N  it is necessary to pum p a cor- 
”  rosive liquid for which suitable pump 

packing materials are not available, it 
is sometimes possible to use a “liquid 
piston” as a seal between the corrosive 
liquid and a standard reciprocating pump. 
Mercury is the best liquid for the purpose, 
provided tha t it is not attacked by the cor
rosive material. T he  diagram illustrates 
how mercury can be used for this purpose. 
T he reciprocating pum p forces a non- 
corrosive liquid such as water or oil into 
one leg of a U-tube partially filled with 
mercury. T he corrosive liquid fills the 
other leg of the U. T hus the pump im
parts a reciprocating motion to the non- 
corrosive liquid, the mercury and the cor
rosive liquid in the U , while the check 
valves in the main line convert the recipro
cation of the last liquid into pumping 
action in the main line.

W hen  mercury reacts w ith the corrosive 
liquid, it may still be possible to use this 
method in some cases if a suitable seal 
liquid can be found to  use instead of the 
mercury and the non-corrosive liquid. 
T he seal liquid must have a higher specific 
gravity than the corrosive liquid, to  pre
vent mixing with it in the U , and it must 
also have a negligible solubility in and 
with the corrosive liquid.
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GOVERNMENT DISPOSAL
Of Surplus Stocks and Facilities

Proper disposal o f  government-owned surplus war stocks, plants and facilities, now  
attracting serious attention, prom ises to develop into one o f the m ost stubborn gov
ernment-industry-political headaches of the postwar era. How can these holdings, 
estimated at $ 1 0 0  b illion  and one o f  the largest o f any governm ent at any time, 
be disposed o f so as to  retain their m axim um  usefulness and yet involve a m in i
m um  of loss to the taxpayers as well as a minimum o f threat and com petition to 
private enterprise? How, ask the engineers and executives o f the chem ical process 
industry, w ill our postwar markets be affected by government-owned facilities for  
producing chlorine, anhydrous ammonia, aluminum and m agnesium, sulphuric acid, 
synthetic rubber, aviation fuels? How, ask construction engineers and equip
m ent firms, w ill the dism antling and relocation o f such facilities affect our opera
tions? It is still for too early to answer these questions, even broadly. Yet certain 
policies on  disposal procedures now being form ed in W ashington are hound to be  
highly influential in  shaping our postwar economy. This report outlines these basic 
trends so that process industry executives and engineers can now plan ahead o f time.

T h i s  w a r  of machines and tech
nologies has made the United States 

government, with the possible exception 
of the Soviet Union, the biggest property 
owner of all history, the Croesus of the 
twentieth century. By the end of the con
flict our government will own nearly $100 
billion worth of goods, factories, land and 
facilities which have been acquired for war 
bu t which will no t necessarily be needed 
after peace comes.

These holdings are so extensive and com
plex that any sort of accurate breakdown at 
this stage is extremely difficult. Appraisal 
of the situation is complicated by the fact 
that the entire program is still in a state 
of flux. N othing like a detailed inventory 
can be obtained until the war is won and

our government and industry engineers 
can relax from the duties of actual produc
tion to survey what they have built, pro
duced and stocked. Nevertheless, tentative 
as they may be, the facts now available are 
interesting in that they serve to indicate 
the enormousness of the effort forced upon 
us by our enemies.

This report undertakes to survey in a 
preliminary fashion the problems involved 
in the disposal of these surplus government 
stocks and facilities. I t undertakes to  re-

“There is no need for a postwar 
depression. Handled with competence, 
oar adjustment after the war is won 
shoold be an adventnre in prosperity.”

fleet the wishes and opinion of some im 
portant officials of W ashington who now 
have or hope to have a part in the disposal 
program. I t is not possible yet to say 
which theories or which plans will be 
adopted. N or is it necessary to know at this 
time the exact ultimate official procedures. 
Far more important is a review of two 
things: (1) W ho  is involved and what 
they are seeking to do; (2) what goods, 
lands, plants or facilities are under the 
control of the various agencies.

Review of those questions now will per
m it the chemical engineer and industry 
executive to  begin thinking about the re
lationship of this disposal job to specific 
industries and to individual companies. I t 
is not too soon to begin tha t thinking and
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G overnm ent-owned productive capacity ranges from  
96 percent for rubber to 10 percent for  steel

the planning which stems from it. No final 
or comprehensive conclusions can yet be 
reached, bu t the factors can he studied, 
facts gathered and appraised, and com
pany or industry-wide plans made. Onlv 
then can intelligent and constructive in
fluence be exerted by the chemical engi
neering profession to make the job of sur
plus disposal as much in the public interest 
as possible.

Only the closest cooperation of industry 
and government can achieve that important 
objective. One cannot hope for perfection 
even with the maximum of cooperation. 
However, constructive programs can now 
be formulated which will minimize the 
shock of surplus disposal on normal busi
ness activities. Such plans, if wisely made, 
can also minimize the loss to the taxpayers 
of goods and facilities sold at less than "the 
original cost.

This is a stupendous task, bu t one that 
must be faced and carried through during 
the months and years to come.

E L E PH A N T IN E , A T  LEAST

During the course of this war our federal 
government has completed or scheduled 
more than 2.500 industrial projects to pro
duce war goods. The number of prime 
contracts over $50,000 total 110,000,

T able I— W ar Industria l Projects

located in IS.OOO indi
vidual plants, and arc 
valued at some $146 bil
lion. Seventy percent of 
the government’s total in
vestment in projects will 
cost over $10 million each; 
12 percent in projects of 
SI 00 million or more. 
Average cost of the 
govcrnmcn t-owned plan t 
erected during the war is 
$6 million.

T he cost of the 2,500 
or more new projects for 
producing war goods is be
tween S25 and $50 billion. 

A little more than half of this total was 
direct disbursement under RFC activities, 
principally through Defense Plant Corp. 
In addition, private industry has spent be
tween S5 and $10 billion more. Thus it 
appears that war investment in plants and 
plant facilities is more than half the value 
of all pre-war manufacturing plants, and
equipment of the United States. Exact
figures on commitments are not available, 
but tables on this page give the rough 
magnitude of holdings in certain industries.

Since only about half of the pre-war 
production facilities has been converted to 
war goods manufacture, it is apparent that 
new plants and equipment constructed 
during the war will have a profound effect 
upon the $30 billion worth of pre-war 
manufacturing plants with which they will 
be in competition. This will be particu
larly true in certain of the metals and 
chemical commodities.

Of the approximate $60 billion of stocks 
that government agencies will have on 
hand at the war’s end, only about $15 bil
lion or less will be food, clothing, trucks, 
tools, chemicals, medical supplies, trans
portation, engineering and communication 
equipment and other goods for which there 
will be civilian markets. W ar contractors 
will have about an additional $10 billion 
of inventories, the bulk of which will be

T able II— H old ings o f  the D efen se  
Plant Corp., the N a tio n ’s Largest 

P roperty Owner

N um ber of C om m itm ents
Facilities* (Millions!

A ircraft.......................... 518 $2,880
A lum inum ..................... 96 784
Aviation gasoline........ 30 176
Chemicals and alcohol 128 93
Machine tools............... 163 82
M agnesium .................... 47 444
M inerals......................... 02 157
O rdnance........................ 78 310
Radio and  scientific.. . 100 69
Ships ............................... os 151
Steel and pig iro n . . . . 160 901
Synthetic ru b b e r......... 68 658
Flying schools.............. 72 45
M iscellaneous............... ' 185 419
M achine tool pools. . . 2,102

T o ta l........................ 1.778 SO,289

* Includes an adjustment of 39 duplications where the 
same plant Is making products in more than one 
group. These figures are indicative only.

specialized raw materials, goods in process 
and finished products. Probably not more 
than one-fifth of these inventories will be 
marketable or usable for civilian purposes.

Americans once thought that the build
ing of the Panama Canal was the ultimate 
in achievement. Yet, during 1944, the pro
duction of materials of war in this country 
will probably be equivalent in cost to the 
building of a Panama Canal almost every 
two days throughout the entire year. T he'
47.000 sq.mi. of land acquired by the gov
ernment during the war alone will approxi
mate in area that of all the six New 
England states.

W H IT E  ELEPHANT'S?

W hen peace arrives, what will become 
of our behemoths of war— those bloated 
plants and industries created by the de
mands of war bu t which will become the 
problems of our postwar economy? W hich 
will be reconverted or otherwise utilized, 
which will become white elephants? I t is 
still too early to answer these questions, 
but let us look at a few cases that concern 
the chemical and process industries.

America’s production of magnesium last 
year was roughly 185,000 tons, which went 
primarily into bombers and incendiary 
bombs, whereas total civilian use of this 
metal in 1939 was less than 3,900 tons. If. 
at the end of tire war, we are turning out 
magnesium a t the full plant capacity of
295.000 tons a year, two-thirds of that pro
duction will be going into incendiary ma
terials and export, one-third into fabricated 
parts for aircraft. M arket for the two thirds 
will be wiped out at the end of hostilities, 
probably leaving us with a giant stockpile 
of unused ingots. T he remaining onc-tliird 
must either be absorbed by the commercial 
aircraft industry and other civilian custom
ers or else find space in warehouses. The 
commercial aircraft industry, according to 
some pessimists, cannot absorb more than 
5-8 percent of the metal that formerly 
went into military planes. Further markets

METALLURGICAL ENGINEERING

and F acilities o f  the U nited States1
N um ber of

G overnm ent Approximate Cost (Millions)
Aircraft Projects5 G overnm ent Private*
Shipbuilding..................... ’ * ’ * *.................................................... . 333 S3 ,150  $245
M otorized v e h i c l e s  ............................................ 2.145 100
G u n s . . . . ......................    '2  425 30
A m m unition...................  209 810  1
Explosives.......................    315 1,069 j  230
Iron and s teel...........................   31 2.872 12
Non-ferrous metals . ! ! ! ! ! ! * * ! * ’ ..............................................  2.4!? 1 •231 555
M achine tools...................    1.160 305
M achinery, electrical eqi’dpm ent................................................ .1®* 155 140
nighroctane gasoline.. ..............................  . . ,7-’ 310
Synthetic m hher    ■ 30 170 725
Chem icals....................   OS r.iM) . .  .
Miscellaneous m anufac tu ring ............................................................. 128 WO . .  .*
Non-manufacturing  .....................................................  2S" 292 200

T om i......................................   414 ^
‘ -   2,868 $15,630* $4,292*

* Ineludts 67 pro!

8 $  products ln “ »« »r the group*.
Detailed figure* not »•*

ermnent and Private cost« are now at least {30 billion.
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T able  IV — C onvertib ility  o f  G overnm ent-O w ned W ar F acilities to P eacetim e
Usage

Governm ent
Invcstm ont Convertibility to

(Billions) Peacetime Use Examples
S4-5 No peacetime u se .. 1..................... Smokeless powder, am m unition loading, munitions
1 .5  N o conversion................................  Arsenals, navy yards
5 .5  M inimum of conversion..............  Chemicals, steel, aviation gasoline, synthetic  rubber,

electrical equipm ent
3 .0  Physical reconversion..................  Airplanes, aircraft engines, tanks, munitions, assembly

lines
1.0 ...........................................................  ".Scrambled” p lants

for large civilian uses exist principally in 
the minds of postwar planners.

Requirements of aluminum for civilian 
use in 1939 were 180.000 tons, whereas 
productive capacity by the end of 1944 will 
amount to almost 1,700,000 tons, thus 
giving an excess of capacity over civilian use 
in 1939 of over 1,500,000 tons. The or
iginal aluminum program was scheduled to 
give production from 42 privately-owned 
pot lines, 34 of which would he owned by 
Alcoa and 8 by Reynolds, and 38 pot lines 
owned by the Defense Plant Corp. Total 
cost of the 96 aluminum facilities of all 
types owned by D PC  is placed at $784 
million. W hat will happen to these plants?

W ith  a total projected output of 868,- 
900 tons of synthetic rubber, some 96 per
cent or all bu t about 33,500 tons will be 
produced in government-owned plants. 
Major private plants include a 9,000-ton 
neoprene plant owned by du Pont, and 
capacity for 24.500 tons of Buna N  owned 
by Standard Oil Co.

The total new program for manufacture 
of aviation gasoline involves expenditures 
in the neighborhood of $900 million, of 
which some 75-80 percent is being spent 
by industry, largely through three-year 
loans from the government. T he program 
through 1944, for instance, involves some 
96 major projects, including units for 
catalytic cracking, isomerization, fractiona
tion and alkylation. Some 22 of these will 
be government-owned plants.

D E-SO V IETIZIN G  U N C L E  SAM

Obviously, first step in government 
preparation for the disposal of facilities is 
the talcing of an itemized inventory of the 
character, location and condition of the 
properties involved. Such an inventory has 
been under way for some months bu t is 
expected to require until the middle of 
1945 or later for completion.

Meanwhile, though the war is far from 
won, major cutbacks in requirements for 
certain types of munitions are already re
leasing some plants and production facili
ties for disposal. Chief cutbacks during the 
coming months will be in small arms and 
ammunition, tanks, certain types of anti
aircraft equipment, non-combat aircraft 
and artillery fire-control equipment.

More than offsetting these, however, will 
be the vastly increased production of com
bat aircraft, high-octane gasoline and an 
enlarged program for chemicals that may 
reach a schedule 20 percent greater than 
Jast year. By and large, plants and facili
ties for such commodities will not become 
available for disposal or reconversion until 
after the war’s end.

A few of the actual cases wherein non
chemical facilities have already been con
verted into chemical processing show the 
flexibility of certain plants that can, with 
ingenuity, be exploited for purposes other 
than those for which they were originally

designed. Such an example is that of the 
San Jacinto shipyard at Houston, Texas, 
originally used for constructing concrete 
barges. This yard, comprising approxi
mately 40 acres, has been sold for $200,000 
to E. I. du Pont dc Nemours & Co., who 
will adapt the plant for the manufacture 
of phenothiazine insecticide.

The Eau Claire, W is., ordnance plant 
has been resold to the U. S. Rubber Co., 
who will use it for making tires. Similarly, 
the operating contract held by Kelly-Spring- 
field for the Allegheny ordnance plant at 
Cumberland, Md., has been terminated 
and this company plans to use certain of 
the facilities for tire making.

Recently, when the Scioto fuse-loading 
plant at Marion, Ohio, was shut down, an 
arrangement was made with the Henry 
Kaiser Co. to take over one of the build
ings for the purpose of manufacturing a 
chemical warfare item.

One of the best examples of conversion 
of a chemical plant is that of the Cactus 
ordnance works at Dumas, Texas. Origi
nally designed for the manufacture of an
hydrous ammonia, this plant has now been 
converted to production of a vital compo
nent of 100-octane aviation gasoline.

SURPLUS D EFIN ED

Surplus disposal, like a complex mosaic 
of great size, is a problem of many parts 
and pieces. To appreciate the subject one 
first must stand at a distance and look at 
the composite problem. Then it is neces
sary to' move up closer in order to inspect 
the various parts to see the pieces of which 
each is made. Finally, there comes the

question of action, or proposal for action, 
regarding each individual part.

Surplus property can be defined as that 
which the government now has or will 
later have beyond its normal needs for 
prosecution of the war and for service to 
the public. Already there are many goods 
and facilities which are no longer needed 
for war. Later on vastly greater quantities 
will be definitely identified as surplus. For 
the overall consideration, therefore, let us 
consider anything from scrap materials to 
complete factories as a part of the surplus 
property of the government.

First, it is important to determine how 
and when a particular item is or may be 
defined as “surplus.” T he procedure varies, 
according to the kind of item and the time 
of appraisal. For example, the government 
has all along been disposing of surplus 
scrap or unusable materials such as metals, 
textiles and tools. Some of these were ac
quired through operations of the govern
ment itself; some became worn out through 
government use; others became surplus 
through changing demands or specifications 
jvhich made the goods no longer suitable 
for their original use.

Most government departments have al
ways had supplies of such "scrap," and 
they have always had means of declaring 
the property surplus and disposing of it to 
industrial purchasers. Future handling of 
government surplus, especially of the un
usable goods and equipment, may be taken 
care of in just this fashion on a much 
larger scale.

One of the immediate problems for 
chemical process industry is the study of 
surplus arsenal capacity which has been op-

T able III— Many o f  T hese M .ipnesium  P lan ts W ill B ecom e P ostw ar Casualties

Basic Magnesium, Inc........................
Dow Magnesium C o rp ......................
Dow Magnesium C o rp ......................
M athieson Alkali W orks..................
Electro M etallurgical C o ..................
Dow Chemical C o ........................
Ford M otor C o ....................................
D iamond M agnesium C o .................
International M inerals & Chemical

C orp ....................................................
Perm anente M etals C o rp .................
Perm anente M etals C orp ..................
Dow Chemical C o ...............................
New England Lime C o ......................
M agnesium Reduction C o ................
Amco M agnesium C o rp ....................

Location Ownership*

Planned
Capacity,

Tons» Process
Las Vegas, N e v ........... D PC 50,000 electrolytic
Velasco, T exas............. D PC 36,000 electrolytio
M arysville, M ich ......... D PC 36,000 electrolytic
Lake Charles, L a ......... D PC 27,000 electrolytic
Spokane, W ash ............ D PC 24,000 ferrosilicon
Freeport, T ex ............... . .  50% D PC 20,000 electrolytic
R iver Rouge, M ich . . . DPC 20,000 ferrosilicon
Painesville, O hio ......... DPC 18,000 electrolytio

Austin, T ex ................... D PC 12,000 electrolytio
Perm anente, Calif. Self 12,000 carbotherm ic
M anteca, C alif.............. DPC 10,000 ferrosilicon
M idland, M ich .............. Self 9,000 electrolytic
Canaan, C onn .............. DPC 5,000 ferrosilicon
Luckey, O hio ................ DPC 5,000 ferrosilicon
Wingdale, N . Y ........... DPC 5,000 ferrosilicon

1  These 13 Defense Plant Corp. plants have already cost the Government some $370.000,000. Five of the plan 
are still below capacity, six above. Current rated capacity is at 293,000 tons yearly. m m

2 Cut-backs already in effect are as follows: Klectro Metallurgical Co., 50 percent: Permanente M c^is . 
Manteca. Calif., 50 percent; Ford Motor Co.. 50 percent; Mathieson Alkali Works. 100 percent; Arnco Magnesium 
Corp., 35 percent. Actual operating capacities are frequently greater than the designed capacities.
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erating in the manufacture of explosives 
and ammunition. These include plants for 
fixation of nitrogen as ammonia, sulphuric 
acid manufacture, and elaborate plants for 
making smokeless powder, T N T , or other 
explosives. Others are ammunition loading 
or shell filling facilities. The surplus of all 
types of such facilities is now so recognized 
because ammunition demands of the coun
try are less now and in prospect than they 
appeared when these arsenals were planned 
and built.

W ar Department facilities such as these 
arsenals become available for disposal ac
cording to  a procedure long used by the 
Army. W hen a certain division or unit 
finds that it has surplus facilities, it reports 
this fact through the corps commander to 
the chief of the Army Service Forces. That 
office then makes inquiry of the various di
visions and corps which constitute ASF to 
see whether any of the other units would 
like to have this property. W hen it has 
been released by all, the property is then 
referred to the Chief of Engineers for dis
posal. One of the technical divisions in 
this office takes over the task of finding 
prospects and determining the best avail
able plan for disposal.

This general procedure was started for a 
number of arsenal properties during Janu
ary and February. Thus far the plan has

not been completely abandoned b u t is op
erating with respect to the type of plants 
and equipment mentioned above. Some 
transactions are likely to be completed 
under this plan, bu t others will doubtless 
be referred to the appropriate sales agency 
in the Reconstruction Finance Corp. for 
final negotiation and settlement. M ean
time, any facts which the Engineer Corps 
can gather will be just that much aid for 
the officials who finally arrange the dis
posal contracts.

E N G IN E E R  ADVISORS

T he division of the Engineer Corps 
charged with surplus property disposal has 
recognized that private enterprise does not 
want to run arsenals in peacetime. Still 
less do they want to own them and keep 
them idle. I t was obvious, therefore, that 
some competent advice must be sought as 
to the prospective peace value of these 
huge chemical factories.

A small advisory committee of experi
enced construction engineers has been 
named by the Chief of Engineers to advise 
this staff. Also drawn in as advisors have- 
been experienced chemical engineers ac
quainted with industrial facilities and the 
needs of American enterprise..

Subcommittees of this advisory group

“ T h e  e ssen tia l p o in t to  rem em b er  
abou t th ese  contract settlem en ts is  
that they  m u st b e  fa ir— fa ir  b o th  to 
th e  G overnm ent and to th e  contractor. 
W hat is fa ir  can  b e  d eterm in ed  ju st as 
w ell in  a m atter  o f  w eek s as in  years.”

are now working on various phases of the 
problem. For example, they are trying to 
find out what can be done w ith idle T N T  
facilities other than to demolish them  and 
sell the parts and equipm ent as used ma
chinery. ■

This procedure of seeking industrial ad
vice has not been generally adopted as yet 
by those government agencies that will be 
charged with actual disposal problems. I t 
is anticipated, however, that almost every 
agency that has an ultimate part in the 
disposal question will be compelled to seek 
experienced chemical engineering aid.

I t is probable that much of the chemi
cal engineering will be done by consultants 
engaged according to the projects under 
consideration and selected to fill the gaps 
in the experience of the regular government 
employees. In  many cases, advice will be 
sought of the companies th a t built the 
plants for the government on the theory 
that these concerns know for whom they 
ordinarily build such facilities and there
fore should know who might buy second
hand plants.

In seeking advice of construction com
panies, it is recognized that these firms 
have something to lose if old government 
facilities are taken over by industry. I t  is 
equally evident that construction firms will 
be needed for redesign and extensive re
modeling, or even rebuilding, of govern
ment equipment when its use is changed 
from a wartime product to one of peace 
significance.

Those who recall the problems of sur
plus disposal after 1918.will realize tha t in  
the immediate postwar years this business 
will be one of the most im portant parts of 
the work of the construction and equip
m ent industries. As one engineer pu t it, 
"W e might as well do this work because 
somebody will do it. W e  cannot hope for 
new business in many lines until much of 
the surplus plant problems of the govern
m ent have been solved.”

BARU CH  BIBLE

Disposal of ordnance facilities have been 
discussed first since they represent one of 
the most im minent problems which will 
confront engineers of process industry. T he 
discussion of the preceding paragraphs illus
trates, however, more about the uncertain
ties of the situation than  about the actual 
plans and policies to  be followed. All of 
which is inevitable at this stage.

M ost significant as to the future is "R e
port on W ar and Postwar Adjustment 
Policies,” the lucid and comprehensive

GENESIS OF POSTWAR INDUSTRY
Baruch-Hancock Recom m endations on Adm inistration Set-Up

1. Im m ediate 'creation  of a Surplus P roperty  A dm inistrator in 
the Office of W ar Mobilization to. be appointed by the Director, 
with full responsibility and adequate authority  for dealing with 
all aspects of surplus disposal.
2. This Adm inistrator to be chairm an, with full and final 
authority, of a Surplus Property Policy B oard representing these 
agencies: W ar, Navy, T reasury, Reconstruction Finance Corpo
ration, Maritime Commission, W ar Production Board, Bureau 
of the Budget, Food A dm inistrator, A ttorney General, Federal 
Works Agency, State D epartm ent, and Foreign Economic Ad
m inistration.

3. The work of actual disposal to be assigned to four m ajor out
lets, each operating in a clearly defined field, with no overlap
ping and following policies to be laid down by the Surplus 
Administrator: (a) consum er goods -  o ther than  food -  to the 
Procurem ent Division of the Treasury; (b) capital and producer 
goods in  general -  all types of industrial property, including 
plants, equipm ent, m aterials and scrap — to a single corporation 
within the Reconstruction Finance Corporation, consolidating 
the present Reconstruction Finance Corporation subsidiaries 
dealing with government properties; (c) ships and m aritim e 
properties to the Maritime Commission; (d) food to the Food 
Administrator.
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TEN COMMANDMENTS OF SURPLUS DISPOSAL
Baruch-Hancock Outline of Basic Principles

1. Sell as much as possible as early as possible without unduly 
disrupting norntal trade.

2. Listen to pressure groups, but act in the national interest.
3. No sales, no rentals to speculators; none to prom oters.
,4. Get fa ir m arket prices for the values with proceeds of all 
sales going to reduce the national debt.
5. Sell as in a goldfish bowl, with records always open to public 
inspection.

•6. As fa r as practicable, usé the same regu lar channels of trade 
that private business would in disposing of the .particular 
properties.
7. No government operation of surplus war plants in competi
tion with private industry.
8. No monopoly; equal access to surpluses fo r all businesses: 
preference to local ownership, but no subsidizing of one part 
of the country against another.
9. Scrap what must be scrapped, bu t no deliberate destruction 
of useful property.
10. Before selling surplus equipm ent abroad, assure Am ericas 
own- production efficiency 'on which our high wages and high 
living standards rest.

statem ent prepared by Bernard M . Baruch 
and John M . Hancock under the date of 
February 15.* This work is clearly an 
official pattern by which the government 
expects to cut up war surpluses and remake 
the goods into peacetime costumes for in
dustry. T he statements of the Baruch re
port and the administrative plans made 
under it present the only definite program 
which can be studied at this time.

T he Baruch report is likely to become 
a bible for both creed and procedure for 
all government officials. I t  represents far 
more than the findings of this elder states
man and his capable collaborator. I t act
ually represents a composite of official 
opinion, including many compromises on 
plans and procedures, as it prevailed during 
the first months of this year. Fortunately 
for the American people, it offers little 
compromise on the basic principle of the 
integrity of American business as an essen
tial for postwar well-being of this country.

Some of the outstanding principles for
mulated in the report are reprinted here 
as reminders of the basic thinking of Mr. 
Baruch. Perhaps most im portant of all 
of these principles is the frequently 
reiterated belief that surplus government 
property can be utilized for the good of 
the American people as a whole without 
destruction of business. Those industrial
ists discouraged or driven almost to ner
vous collapse by the difficulty of postwar 
settlements would do well to reread occa
sionally the words of assurance and optim
ism which run inescapably throughout the 
whole report.

N E O -N E W  DEALISM

Latter-day New Dealers find small com
fort in the Baruch report. This was the 
intention of the authors, who go out of 
their way to discourage those who would 
use government surplus as a means of 
keeping the government in business. 
There is not only the seventh basic rule: 
“N o government operation of surplus war 
plants in competition with private indus
try,” bu t there is also a clear warning that 
the government must not participate in 
postwar business through the subterfuge 
of leasing. I t is probably safe to conclude, 
therefore, that the present proposal is to 
have the government get out of business 
completely as fast as surpluses can be sold.

It is equally evident that those who 
think differently are not going to be easily 
discouraged by Baruch’s decision and wam-

“T h e  b u sin ess o f  all o f  th e  disposal 
a gen cies sh ou ld  b e  condu cted  as in  a 
g o ld fish  bow l, w ith  th e  facts o n  a ll 
sales o p e n  to  p u b lic  in sp ectio n  at the  
p o in t o f  sa le  and  each  agen cy  su b m it
tin g  rep orts, su m m a riz in g  th ese  sales 
regu lar ly  to  C ongress through th e  Sur
p lu s  P rop erty  A d m in istrator.”

ing. I t will be important for those who 
have dealings with the government with 
respect to  surplus property to insist that 
this cardinal principle be recognized by 
suitable contract arrangements, not only 
for immediate safeguarding bu t also for 
future protection.

One experienced and capable Washing
ton interpreter offers some good advice on 
this point. H e emphasizes that 1944 is an 
election year in which the tide is evidently 
running in the direction of conservatism. 
Those who seek to retain the New Deal 
group in office are therefore compelled, 
whether they like it or not, to pu t on the 
cloak of conservatism and swing strongly 
to the “right.” This observer warns that 
there will be another return swing to  the 
“left” if the old group remains in power, 
either in executive or legislative position. 
Enforceable contract terms must therefore 
be written into surplus purchase contracts 
where the threat of later government com
petition may be feared. That, it must be 
admitted, is something much easier to 
write about than to  do.

W H A T  CONGRESS W A N TS

Congressional committees have for some 
time been investigating postwar and sur
plus disposal questions. Even before the

Baruch report was issued, there had been 
comparable findings prepared by Senator 
George and his co-workers in a special 
Senate committee. Bills which have been 
introduced in the two houses of Congress 
will in many particulars merely make into 
law some of the more im portant Baruch 
recommendations. This is not an accident.

Congress must set up a few principles 
to govern administrative action. Some 
interpreters feel tha t most of the property 
disposal to  be done cannot be accom
plished with full legal force until Congress 
does grant more authority. This certainly 
is an important, and probably correct, 
interpretation with respect to the sale of 
plants and real estate.

Congress must also consider the interna
tional aspects of surplus disposal. I t  is 
not likely that the legislators will allow 
the President and his group of advisors to 
make all the findings regarding future busi
ness relations with the rest of the world as 
affected by property settlements. A great 
deal of goods movement under Lend-Lease 
can be accomplished for surplus utilization. 
But the disposal of capital goods by trans
fer of complete plants from the United

•  Copies o f the Baruch report are offered fo r sale 
b y  the Superintendent of Documents, Government 
P rin tin g  Office, W ashington, D. C ., a t 20 cents per 
copy. Recommended reading fo r  every engineer.
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A COMPLETE FINANCIAL KIT
Baruch-Hcincock Formula for Freeing W orking Capital

1, Immediate payment — the full 100 percent — for all com
pleted articles.
2. On the uncompleted portion of the contract, immediate pay
ment -  the full 100 percent -  of the governm ent’s estimate of 
•'factual" items where proof ordinarily is simple, such as direct 
labor, or materials, and of other items on which the government 
is aide to satisfy itself, up to 90 percent of the contractor’s total 
estimated costs.
.'1. immediate payment — the full 100 percent — of settlements 
with subcontractors as soon as approved.
4. 'Payment by the government of interest on term ination 
claims, until settled.
5. As insurance against delays in validating claims, a new, sim
plified system of T (Term ination) loans by local banks, with 
government guarantees, to be available to all war contractors, 
primes and subs.
6. For those unable to obtain such loans from their local banks 
in thirty days, the government to m ake loans directly.
7. Until the new T loans are authorized by Congress, extension 
of V and V T loans to all eligible borrowers.
8. Finally, for hardship cases unable to use any of the tools ou t
lined above, expedited settlements.

States to foreign locations is a larger 
question on which Congress will want to 
have something to say.

IN  W H O L E  OR PART

Various agencies which now control sur
plus plants would naturally prefer to get 
rid of a complete plant for postwar pur
poses. That will not always he feasible. 
In many cases the product for which the 
plants are designed is not a commodity of 
peacetime usefulness. Furthermore, it is 
not always possible to arrange for postwar 
use of facilities for new products on so 
huge a scale as war activities have required.

Neither do all plants and facilities have 
salvage value. Some were so constructed 
as to be useful only for the particular 
purposes for which they were built. Ex
amples are some of our special ordnance 
installations. Others were equipped with 
special machinery of such si/e that there 
would be little peacetime demand for arti
cles that could be made. Examples are. 
found in the plants to make hcavv. long- 
range gun barrels. The best and most 
important of these may l>c kept as stand-bv 
plants, read for use in the event that we 
s rould again be required to undertake a 
mge armament program. T he W ar and 

apartments lu"  e already made some 
plans along tins line. Nevertheless, the
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government is hoping that where possible, 
a complete plant can be sold and the pur
chaser can then take the responsibility for 
partial dismantling.

For those plants which cannot be sold 
as a whole, efforts will be made to sell 
units or parts, either for use where now 
located or for dismantling for re-ercction 
elsewhere. Thus, once again, the govern
ment will probably become a tremendous 
factor in the used machinery market. 
Those interested in the problem will find 
it advantageous to review the comparable 
experiences after the last war.

Some of our war plants are the most 
modern that architects could design. In 
general, they are well-lighted, well-ventilat
ed, have high ceilings and floors capable of 
carrying the heaviest machinery. They are 
the finest plants in the world and are far 
superior to what a few years ago were the 
finest in the United States. For these very 
reasons, many of them are “ too big and 
too good” as well as too expensive for 
normal competitive use.

It must be recognized that the value of 
the plant or facility is not its cost to the 
government. In the first place, construc
tion costs are considerably greater in war
time than in peace. Many buildings were 
rushed up on a round-the-clock schedule, 
adding up to 20 percent to labor costs. 
Secondly, the facilities were specially de

signed for the production of particular 
war items, and an equal expenditure for 
facilities specially designed for peacetime 
goods would produce a plant superior for 
that purpose.

Government must, therefore, he pre
pared to lease or sell these facilities in 
accordance with a realistic understanding 
of their true value to those interested in 
acquiring them. If the government asks 
too much for these facilities, they will not 
be acquired by private business, and their 
entire cost will have to be written off as a 
loss to the nation.

GLOBAL IN D U STRY

International relations are bound to be 
strained as one part of the surplus disposal 
problem is studied. One group will wish 
that capacity in excess of domestic needs 
be furnished to foreign agencies for use 
elsewhere in the world. T h a t policy will 
obviously have reverberations on export 
opportunities of United States manufactur
ers. It will probably take an act of C on
gress to determine the extent to which 
Uncle Sam can establish foreign competi
tors for American business by such sales of 
equipment abroad.

There has been considerable discussion 
in W ashington over the possibility of 
providing the Soviet Union with long-term 
credits to cover the cost of huge heavy 
equipment orders likely to be placed in the 
United States. The probable am ount of 
these credits is less than $2 billion, though 
the Russians are asking for twice that 
figure. In addition, U nited States huge 
purchases of raw materails abroad have 
built up a substantial dollar balance,, 
especially in the Latin American republics.

In some cases the government lias al
ready considered the dismantling of plants 
as a whole for shipment abroad. N um er
ous requests have been made by other gov
ernments for such manufacturing facilities. 
A few feasible actions have been taken, hu t 
these have not been widely publicized as 
yet. Actually, the decisions thus far 
reached arc mere experiments in adminis
tration.

Even the sale of consumers’ goods 
abroad will temporarily restrict export 
markets. T hat difficulty, however, is not 
regarded as one of great importance in 
most industries. It is evident that domes
tic demands for certain consumer goods 
will exceed the supplies which can he

“ T h is red flag  o f  w arn ing  is raised :  
lea s in g  m u st n ot b eco m e a h idden  
device  fo r  the G overnm ent to com p ete  
with private p la n ts; it  m ust not b e
co m e a h id d en  dev ice  fo r  su b sid ies—  
by any nam e— to a n y o n e. O nce p lan ts  
leave the G overnm ent’s h an ds they  
m ust then  stand en tire ly  on  their own  
fee t co m p etitively .”
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manufactured within the United States 
for some time to come. It is expected, 
therefore, that there will he little opposi
tion to selling goods of that character 
abroad when they are actually surplus.

However, there is a secondary factor just 
now developing. This is the argument 
that these surpluses should be made avail
able cheaply for American consumers. 
Congress will probably have to referee this 
controversy. But it is not as big as might 
seem likely, in view of the tens of billions 
of dollars’ worth of consumer goods in
volved.

Actually, most of these goods arc not too
well suited to the American consumers’
tastes, but they will be welcome abroad
where any goods arc better than nothing.
It mav be. therefore, that foreign sales of ¡| °
certain surpluses will go on even when 
domestic supplies of this general class of 
goods arc still a bit scarce. Producers of 
raw materials like chemicals will not be as 
much concerned as will establishments in
terested in actual consumer goods. But 
even in the raw materials field these ques
tions cannot and must not be ignored.

SALES T E C H N IQ U E

W hen the Baruch report was released, 
the broad principles of the Administra
tion’s sales program were evident. Almost 
simultaneously the President, by executive 
order, set up the machinery for surplus dis
posal, making Under-Secretary SVill Clay
ton the general executive in charge.

M ONOPOLY BUGABOO

The government now owns half or more 
of the manufacturing capacity for numer
ous commodities. For example, it has 
built much of the aluminum, magnesium, 
and ammonia-synthesis facilities of the 
country. W hat is done with these plants 
will largely determine who becomes domi
nant in these manufacturing fields after 
the war is over. Naturally, these questions 
arc of paramount importance to industry'.

Some government men, including high 
officials, have argued that the government 
should utilize its facilities for breaking 
monopolies, which these folk charge are 
existent in certain commodities. Those of 
this disposition think that even if com
panies formerly im portant arc seriously 
injured or even destroyed by sales of gov
ernm ent plants to competitors, such would 
be good for the public.

Mr. Baruch has heard these arguments 
pro and con. On this subject he is out
spoken. He accepts the theory that gov
ernm ent should not create monopolies by 
use of its property. He believes that gov
ernm ent sales cannot properly be used to 
destroy honest and law-abiding enterprises, 
no matter how large they may have been. 
Size alone constitutes no crime. Some 
middle course between the two extremes is 
likelv to be followed.

Soon thereafter it was announced that 
sales of surplus property would be arranged 
through four principal channels. Capital 
goods, whether real estate, complete plants, 
or plant equipment and machinery, were 
to be sold under a program to be estab
lished by RFC. Surplus goods of the 
types ordinarily bought for the govern
ment by the Procurement Division of the

Treasury Departm ent would be sold by 
that agency. Incidentally, that is a more 
or less normal procedure with peacetime 
property. Food surpluses and related agri
cultural materials are to be handled, 
according to the original plan, by the 
W ar Food Administration. This ties the 
disposal of grain and food raw materials, 
together with the manufactured foods,

Such governm ent-ow ned am m onia  p lan ts are p oten tia l postw ar footballs

G overnm ent p lants now a third o f  the n a tio n ’s ch lorine  output
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T abic V— T h ese  P lan ned  A lum ina and A lum inu m  P la n t F a cilities Can P rod uce  
A lm ost T en  T im es O ur Prewar C onsum ption o f  A lum inu m

Owner- 
Location ship

Alumina
Aluminum Co. of America.................. E . S t. Louis, Dl..................... Self
Aluminum Co. of America.................. Mobile, A la............................ Self
Aluminum Co. of America.................. B aton Rouge, L a .................. D PC
Aluminum Co. of America.................. H urricane Creek, A rk   D PC
Reynolds M etals C o  ..........................  Listerhill, A la........................  Self
E alunite, In c .......................................... Salt Lake C ity, U ta h   D PC

Alumina from Clay
Aluminum, I n o . . ; .................................  M arysrale, U ta h ..................  R FC
Ancor C orp.............................................  Harleysville, S. C . : : : .........  DPC
Chemical Construction C o .: .............  Salem, O re .............................. D PC
M onolith M idwest C orp .....................  Laramie, W yo.......................  D PC

Sinter Units
Aluminum Co. of America.................. B aton Rouge, L a .   D PC
Aluminum Co. of America.................. H urricane Creek, A rk   D PC
Aluminum Co. of America............... .. E . St. Louis, 111..................... D PC
Aluminum Co. of America.................. M obile, A la ............................  D PC

Aluminum Ingot
Aluminum Co. of America.................. Alcoa, T e n n ...........................  Self

r  Aluminum Co. of America.................. Badin, N . C ...........................  Self
Aluminum Co. of A m e r i c a . . M assena, N. Y .  .................. Self
Aluminum Co. of America.................. N iagara Falls, N . Y   Self

[ Aluminum Co. of America.................. V ancouver,'W ash................. Self
Aluminum Co. of America.................. Burlington, N . J ................... D PC

f  Aluminum Co. of America.................. Jones M ill, A rk ..................... D PC
Aluminum Co. of America.................. Los Angeles, C alif................  D PC

f  Aluminum Co. of America.................  Queens, N . Y ......................... D PC
F  Aluminum Co. of Am erica.................. Riverbank, C alif................... D PC

Aluminum Co. o f America.................. Spokane, W ash ...  : .............. D PC
Aluminum Co. of America.................. S t. Lawrence, N . Y   D PC
Aluminum Co. of Am erica.................. Troutdale, O re....................... D PC
Reynolds M etals Co: v........................  Listerhill, A la........................  R FC
Reynolds M etals C o .'.................. Longview, W ash ................... D P C
Olin C orp ................................................  Tacoma, W ash......................  D PC

Governm ent Planned 
C ost Capacity

(Millions)* Tons*

15,900
23,725

'Ü 9 5 4

2,911
4,338
3,885

10,421
10,340
9,300

12,400

17.200
29.200 
24,300 
32,738 
12,754
23.500 
19,700
19.500 
15,883
6.500
6.500

420.000
650.000
500.000 
777,500
100.000

35.000

18.000 
18,250 
18,000 
23,000

I

170,300
55.300 
81,800 
20,800
85.800 
53,700 
70,600 
89,100

149,500
53.800 

108,000
52.300
70.300 
49,900 
31,000 
20,400

* Total cost of the 90 aluminum facilities of all types owned by DPC is  placed at $784,000,000.
* No additional capacity, but will allow use of low-grade bauxite.
1  Some of these plants can operate at considerably abore rated capacity; cut-backs are already in effect at 

many of them. Actual producing capacities are not necessarily the same as planned capacities.

close to Lend-Lease and UNRRA relief 
activities.

Further development of the job for sell
ing industrial goods makes it clear that 
at least three classes of such activities are 
to be organized under R FC. These corre
spond to the three kinds of businesses 
which tha t banking agency ordinarily 
handles in its services to government and 
industry. Chemical process industry will 
be interested in these three activities:

1. Plant and machinery disposal will be 
carried out through D PC. This agency has 
financed the building of plants and the ex
pansion of plant facilities. This will include 
real estate, complete plants, and manufac
turing equipment and facilities normally 
used in plants.

2. Metals Reserve Company will handle 
the disposal of surplus ores, metals, scrap, 
and related commodities.. These are the 
goods which it has been buying for the gov
ernment, both after import and through 
subsidized domestic production.

3. Defense Supplies Corporation will 
handle other industrial commodities, 
probably including chemicals. I t has been 
the purchase or procurement agent for the 
government with respect to  such goods in 
many circumstances. Hence, its staff is 
already acquainted with the sources of 
supply and the industrial requirements of 
the nation for these commodities.

W hatever organization is set up within
-ii o^fSnrplus disposal, the program 

will remam flexible so that it may be ac
commodated to new conditions as they 
anse’ 11 «  «pected  that some parts of

the program of property selling will be 
farmed out to  other government depart
ments which have the goods and are ac
quainted with the markets in which they 
are bought and sold. M r. Clayton has com
plete authority to do this. But whatever 
agency handles business details, the 
principles under which the selling is done 
will be those fixed, by Mr. Clayton in his 
capacity as Surplus W ar Property Admin
istrator. Furthermore, it is important to  
note tha t M r. Clayton personally has final 
responsibility and authority for all actions. 
His advisory committee is definitely only 
advisory. Only persons who have authority 
to  give him instructions are the President 
and W ar Mobilization Director Byrnes.

T he three principal avenues of disposal 
will be advertisements for bids, public 
auctions and negotiations for sale.

A C TIO N  BY PR IV A TE FIRM S

Many industrial organizations hope to 
expand their activities along certain lines 
in the postwar period. Few can tell exactly 
at this early stage either the magnitude of 
an expansion or the limitations on new 
activities which the future will make neces
sary. Any decisions made now by private 
enterprise are certainly just as tentative as 
are government plans.

Despite this uncertainty, it seems logical 
that every company should formulate a 
hoped-for program as early as is feasible. 
Some competent and diplomatic spokes
men of that company can then explore 
the possibilities of doing business w ith the

government for the mutual benefit of the 
taxpayer and the company. Before very 
long there will be competent persons 
available in each of the operating agencies 
with whom spokesmen of industry can 
talk turkey.

I t  must be remembered, however, that 
plans made by industry must be kept flex
ible if they are to take advantage of chang
ing conditions in the government program. 
Any executive who goes to  W ashington 
determined to  do business only in one way 
would probably better stay home. Arrange
ments between industry and government 
for the utilization of government surpluses 
will require a lo t of mutual dickering and ‘ 
adjustment.

EX ER C ISE O F O PTIO N S

Many firms in the chemical process 
industries have options to  buy facilities 
which have been built with government 
funds for war manufacturing. Settlement 
of such contracts, in many cases, will be 
just as difficult as carrying out of nego
tiations where no option to  purchase is 
involved.

Government men assigned to the set
tlem ent of contracts are often restricted 
by severe rules which they cannot change. 
Some of these rules are needlessly harsh 
for many cases. B ut this very harshness 
has a purpose. In some cases it has even 
an advantage to  the person who thinks he 
is unjustly treated. T he benefit is that 
however unfair a rule may seem to  some, 
it means that everyone is being treated 
alike.

Thus, the rules tha t prevent a quick and 
easy settlement of some contract will also 
work to  prevent a competitor from getting 
an easy opportunity to  compete unfairly. 
This is im portant for all, because other
wise a careless or unfairly “easy” settlement 
officer might give privileges to  certain com
panies tha t would be highly detrimental to 
all others in the same field.

I t  will be necessary to  make many 
adjustments regarding purchase of war 
facilities by companies th a t have been 
serving as operating agents. Fortunately, 
it appears that thus far the effort of the 
government is solely to  make these facili
ties useful in th e  postwar period w ith a 
minimum of loss to  the taxpayer. B ut it 
will be many years before all of these 
cases are finally settled. And unfortu
nately, some of them  are probably going to 
be settled a b it unfairly despite all of the 
sincere efforts of both  government and 

. industry to do a good job. Indications are 
that such inequalities will be  few.

R ep rin ts o f  th is  rep ort are ava ilab le  
at 2 5  cen ts p e r  co p y . A ddress th e  
E ditoria l D ep artm en t, C hem . &  M et., 
3 3 0  W est 4 2 n d  St., N ew  Y ork  1 8 , N . Y .
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process tm rn rn  m m
THEODORE R. OLIVE, Associate Editor

IM PR O V ED  SCREEN
D e s i g n a t e d  as the End-Tension Deck, a 

new method of tensioning the screening 
surfaces in Low-Head, Aero-Vibe and Ripl- 
Flo vibrating screens has been developed 
by Allis-Chalmers Mfg. Co., Milwaukee 1, 
W is. T he new deck can be used for both 
wet and dry screening, as well as for 
washing and dewatering operations. An 
important result claimed for the new de
sign is the ability to maintain an even 
bed depth. This is accomplished by use 
of a series of longitudinally tensioned, 
transversely flat screen surfaces. The 
screen, is tensioned by clamp bars at the 
ends of the screen, and by intermediate 
adjustable bars when more than two screen 
sections are used. Sections of the deck 
may be turned end-for-end and upside- 
down for longer life. Transverse support
ing bars on the underside of the deck are 
covered with molded rubber strips and 
act as individual drip strips to assist in 
draining of the material in washing and de
watering processes. For uniformity of 
feeding and wear, a distributing plate is 
provided at the feed end.

WATER SUPPLY  
INTERCONNECTOR

A h y d r a u l i c  valving mechanism, known 
as the Sure-Shift Interconnector, has been 
developed by the Industrial Interconnector 
Co., 2150 Niagara St., Buffalo 7, N . Y., 
for delivering water from either of two 
inlets to a common outlet. The choice of 
inlets is automatically made according to 
the hydrostatic pressure prevailing in the 
inlet customarily used. Should this pres-

N ew deck design  fo r v ib ra tin g  screens

sure drop below a predetermined point, 
usually about 20 lb. per sq. in., the water 
supply is automatically shifted to  the 
standby source. Upon resumption of
pressure in the customary source of water, 
the supply connection shifts back to the 
original position. An example of use
would be where an unpurified supply was 
customarily used for condenser cooling. 
Should pressure in this supply drop below 
the desired point, the interconnector would 
automatically connect the potable water 
supply into the system, avoiding need for 
shutting down the condenser.

T he interconnector system consists of 
three chambers or valve bodies; a closed 
tube sliding through all three, with groups 
of holes at two points; a hydraulic power 
cylinder to move the slide tube; and a spe
cial type of four-way valve to actuate the 
power cylinder in the desired direction. 
The customarily used line is connected by 
a small pipe to a control diaphragm actu
ating the four-way valve. As long as the 
pressure of the customarily used line ex
ceeds the desired minimum, the diaphragm 
keeps the four-way valve in such position 
that the pressure of water in the reserve 
line, supplied to the double-acting cylinder, 
holds the slide valve in accustomed posi
tion.

Should the pressure in the customarily 
used line drop below a predetermined 
point, the reduced pressure in the four-way 
valve diaphragm will cause the valve to  re
verse itself, admitting water under pressure 
to the opposite end of the power cylinder, 
and moving the slide tube to the opposite 
extreme, thus connecting the plant line to 
the reserve water supply. T he shift-over 
requires approximately 15 sec.- and needs 
no manual attention. It is claimed to be 
impossible for the potable supply to be-

F our-po in t an a ly ze r for 
com bustion  gases

come contaminated with the non-potable 
supply, since the valve bodies are separated 
so that if the packing of any one should 
leak, the water cannot possibly get into an
other line. This safeguards public health, 
and complies with various sanitary codes.

FO U R -PO IN T  ANALYZER

As m e n t i o n e d  briefly in our report of 
the recent Chemical Exposition, Cam
bridge Instrum ent Co., 3732 Grand Cen
tral Terminal, New York, N . Y., has de
veloped a four-point thermal conductivity 
gas analyzer for the continuous recording 
of oxygen, carbon dioxide, carbon mon
oxide and hydrogen in combustion pro
cesses. T he instrument was developed 
for application in chemical, metallurgical 
and oil refining processes, for continuous 
analysis of flue gases, inert atmospheres 
and similar purposes. The analyzer re
quires no chemicals, fragile glass parts or 
moving parts in the analysis cells, and its 
upkeep is said to be of a routine nature, 
not needing the services of a technically 
trained man.

T he instrument is of the thermal con
ductivity type, comparing the sample either 
with a reference gas, or with the sample 
itself after absorption or combustion, in 
each of four conductivity cells in sequence. 
The instrument operates direct from an 
alternating-current line, drawing in a con
tinuous sample by means of a water 
aspirator which also meters the sample. 
The sample then passes through each of 
the four cells in series, with suitable opera
tions performed on it between cells so that 
a composition change characteristic of the 
various constituents is accomplished. The 
exact detail of this procedure varies with 
the constituents of the sample, bu t may 
involve either chemical absorption or the 
combustion of one or more constituents.

T he recorder, which may be located at 
any desired distance from the sampling 
point, is automatically connected to each 
analysis cell in sequence for a period of 
one minute for each cell, after which the 
cycle repeats. Each record is given in a 
distinctive color and number on the 10-in. 
record chart, without lag between the read
ings of successive gases.

SPRING  TYPE HANGERS
M a d e  in 14 sizes with a load range from 

84 lb. to 4,700 lb. is a new line of pre
engineered spring hangers recently an
nounced by the Grinnell Co., Providence, 
R. I. This wide range of sizes now makes 
it possible, according to the manufacturer, 
to select a stock size of hanger from a 
simple table after the load has been com
puted. Tire new hanger is of all-steel 
welded construction, meeting the pressure 
piping code. A swivel coupling provides 
adjustment and eliminates the necessity of

D iag ram  of w a te r  supp ly  in te rconnecto r
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using a lurnbuckle. The design is com
pact, minimizing necessary headroom. An 
integral load scale and travel indicator is 
provided to simplify installation. Each size 
of hanger permits a uniform variation in 
supporting force of not more than • 12J 
percent in J ip. deflection of the spring.

.SIDE-ENTERING AGITATOR
A b i l i t y  to repack the shaft under pres

sure, without draining the tank, is an im
portant feature of a new side-entering agi
tator recently introduced by the II. K. 
1’ortcr Co., Pittsburgh 1. Pa. The new 
design is considered so important by the 
manufacturers that it is to be used eventu
ally to replace the company’s standard line 
in sizes from I to 30 lip.

To enable outside repacking, a new ex
ternal packing gland is used, having a seal 
attached to the shaft inside the tank, which 
may be drawn into a scat, thus sealing off 
the contents of the tank so as to permit 
repacking without loss of liquid. The shaft 
is carried on roller bearings which operate 
against a ring attached to the shaft to pre
sent thrust from being transmitted to the 
motor bearings. By means of undercuts, 
the design is said to make it impossible for 
leakage to reach these bearings, thus elimi
nating need for special lubricants. The 
new unit has all moving parts protected 
from the elements, for installation out
doors without additional protection. A 
hinged weather-proof cowl on the motor 
gives easy access for necessary maintenance.

FRICTIO N CLUTCH

1 'o r  t h e  t r a n s m i s s i o n  of small amounts 
of power a new Rolling-Grip friction 
clutch has been introduced by the Dodge 
Manufacturing Corp.. Mishawaka, Ind. 
The clutch is built in two sizes, one for 
transmitting J bp. at 100 r.p.m., the other 
for 1 hp. at 100 r.p.m. A novel method of 
applying pressure between the friction sur
faces for causing engagement is used, which 
requires no toggles, links, pins or cotters 
or other highly stressed mechanical parts. 
Instead, a number of polished hardened 
steel balls are forced into a V-shaped 
groove by a hardened steel cam. Forcing 
the balls toward the center of the shaft 
widens the V-shaped groove, thus produc
ing a heavy power-transmitting pressure on 
the friction surface. The new clutch is 
readily adapted to various operating con
ditions. For example, for dry operation it 
is equipped with asbestos fiber friction 
disks, while if it is to operate in oil, a 
number of thin metal disks may be sub
stituted for the asbestos disks. 'T he cam 
and thrust ring contours may also be 
changed to alter the clutch characteristics 
for various kinds of service.

HYDRAULIC PULLER

A n e w  hydraulic tool known as the 
Simplex Jenny ccntcr-holc hydraulic puller 
has been introduced by Templeton, Kcnlv
44C ?n 102r Sout' 1 Central Ave., Chicago 

vv. maintenance jobs such
, , _ ,’e Pmhng of reciprocating-pump cvlin- 
ou l n T '  l tm a > H  used for aH kinds of
the T e m & m!rand Wtin§ applications in ■ removal and insertion of liners bush
mgs. valve scats, boiler tubes and p je s . 
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Five models are available in capacities from 
30 to 100 tons. Three models have single 
hydraulic pumps, and two have high- and 
low-spccd pumps which may be operated 
separately, alternately, or together. Since 
the device is made with a center hole 
through which a pull rod is inserted, it 
pulls straight, vertically, or horizontally, 
without side thrust or self-binding friction, 
and without the need for other equipment 
or rigging. Its action is similar to that of 
anj' hydraulic jack, in that the ram is 
pushed or raised by operating a pump. 
However, in the case of the Jenny, the ram 
is tubular, enabling a bolt or rod to be in
serted through the ram before either push
ing or pulling. T he unit is self-contained, 
and is self-retracting when the release valve 
is opened.

IM PRO VED AIR FILTER

A n e w  intake filter for compressors and 
internal combustion engines, designed for 
outside installation where the intake air is 
cooler than in buildings, lias been devel
oped by the Dollinger Corp., Rochester, 
N. Y. The unit may be installed and sub
sequently serviced a't ground level, either 
out-of-doors, or in the engine room itself, 
if preferred, while the air intake opening 
nia\- be located elsewhere at whatever point 
is considered most suitable. Servicing is 
said to be extremely simple, as the filter 
insert can be lifted out through a remov
able panel and cleaned cither bv brushing, 
by compressed air, or by washing.

R U B B E R  CLOTHING
I n d u s t r i a l  c l o t h i n g  coated with rub

ber, synthetic rubber or other synthetic 
materials has been added to the line of the 
B. F. Goodrich Co., Akron, Ohio. In addi
tion to  firemen’s and policemen's coats, 
general purpose work coats, industrial coats 
and workers’ leggings, work jackets, pants

N ew  in take  a ir  filter

and hats will be produced under limitations 
imposed by the W ar Production Board 
concerning the amounts of natural crude 
rubber, reclaimed or synthetic rubber 
which can be utilized.

ARC W ELDER

R a t e d  at 200 amp., a new Shield-Arc 
engine - driven welder of light-weight, 
rugged construction, driven by a 29-hp. 
motor, has been announced by T he Lin
coln Electric Co., Cleveland, Ohio. The 
new unit, which is supplied complete with 
a base and canopy, has a current range 
from 40 to 250 amp. Dual control of the 
welding current is accomplished by adjust
ment of series fields and generator speed. 
Designed for metallic arc welding, with 
either bare or coated electrodes, the new 
model is also capable of supplying the uni
form welding current required for carbon 
arc welding, according to the manufac
turer. T he equipm ent is provided with a 
generator controller or “job selector’’ said 
to assure accuracy of open circuit voltage 
and to permit precise control of the engine 
speed at from 1,150 r.p.m. to 1,500 r.p.m. 
as required for welding.

F IR E  PU M P U N IT

S u p p l e m e n t i n g  its line of approved 
centrifugal fire pumps, Fairbanks, Morse & 
Co., 600 South Michigan Ave., Chicago 5,
111., has announced a line of standardized 
gasoline-engine-driven fire pumping units 
of 500, 750 and 1,000 g.p.m. rated ca



and the gaging valve reopened, the tape is 
reeled out slowly until the sampler-bob 
contacts the bottom of the tank. This 
opens the upper valve in the sampler-bob. 
so as to take in a sample of the tank’s con 
tents as the tape is reeled in. The gager 
stops reeling at the point where the gaging 
paste has been “cut,” takes a reading, then 
closes the gaging valve, opens the tape 
access door, and wipes the tape clean of 
paste. After the access door has been 
closed, and the gaging valve opened again, 
the sampler-bob is reeled in, reclaiming the 
tape guard from the gate valve, until the 
bob hits the safety bumper in the sampler 
housing. The 4-in. gate valve is then 
closed, the door of the sampler-chamber 
opened, the temperature recorded, and the 
contents of the bob drained in a container 
through a valve in the bottom.

AIR M OTORS

F or  a w id f . variety of applications 
where the presence of flammable or explo 
sivc dusts, gases or vapors often makes the 
use of electrical equipment inadvisable. 
Leiman Bros., 112-28 Christie St.. New 
ark. N. has developed a line of rotarv 
air motors covering a broad range of speeds 
and horsepowers. These motors operate 
at air consumptions from 1 cu. ft. per mill.. 
up, at pressures from 10 to 100 lb., de
veloping power from 0.03 lip., up. Speeds 
range between 50 and 1,800 r.p.m., under 
immediate control of the air valve. The 
latter, a three-way valve, is also used for 
reversing in applications where rotation in 
both directions- is desired.

CARBON HEATING COIL
A g r a p h i t i c  c a r b o n  steam heating coil, 

for the heating of corrosive solutions such 
as pickling, electroplating and metal etch
ing baths, including muriatic acid, and 
other chlorides, has been developed by the 
Heil Engineering Co., 12901 Elmwood 
Ave., Cleveland, Ohio. The coil is made in 
several standard sizes and in various shapes 
for a variety of uses. It is said to be com
pletely impervious to chemical action, 
being entirely rion-mctallic, and to have a 
heat conductivity between that of steel 
and copper. T he company is prepared to 
supply other heating equipment made of 
the same material, including steam-jet 
heaters, bayonet type heaters, nozzles, 
heater sheaths and electric immersion heat
ers. T he new coils are suitable for steam 
pressures up to 50 lb. per sq.in.

IN D U STR IA L D U ST  COLLECTOR
T y p e  CK is the designation of a new 

industrial unit dust collector of self-con
tained construction which has recently 
been developed by the Pangborn Corp., 
Hagerstown, M d. The new unit is built 
in three sizes with capacities of 1,000,
2,000 and 3,000 cu. ft. of air per min. 
These units are said to be suitable for all 
dry dust control applications within the 
specified capacity. They employ two-stage 
separation, the first stage a centrifugal 
separator, and the second stage a filter. 
The design emphasizes flexibility in arrange
ment to  perm it adaptation to  a variety 
of field conditions. T he equipm ent is 
completely self-contained, occupying a

Electric p ressu re  sw itch

F ro n t and side view s of new gag ing  device

P R ESSU R E SW ITCH

F o r  p r e s s u r e  c o n t r o l  in the range 
from 5 to 5,000 lb. per sq. in., the Hercu
les Electric & Mfg. Co., 2416 Atlantic 
Ave., Brooklyn 33, N . Y ,  has developed a 
new electric pressure switch of simple and 
compact design. T he mechanism consists 
of a direct-acting gage for measuring 
hydraulic pressure, coupled to what is 
described by the maker as a very sensitive 
electric switch. T he entire device, shown 
in an accompanying illustration, has overall 
dimensions of approximately 10x7x3 in.

NEW  TANK GAGE

T o a v o id  the necessity of gaging tanks 
through open hatches, with the resulting 
loss of valuable vapors, and also possible 
hazard to the gager, the Oceco Division of 
the Johnston & Jennings Co., 877 Addison 
Rd., Cleveland 14, Ohio, has introduced 
the new Oceco Gaugit (pronounced gagc- 
i t) ,  a device consisting of a sampler-bob 
equipped with a thermometer, a fingered 
tape guard, and a gaging tape which is 
reeled past a sight glass on top of the unit.

As shown in the accompanying illustra
tion, the gager, with both access doors 
closed, opens a 4-in. gate valve and lowers 
the sampler-bob into the tank. W hen that 
portion of the tape, where the level of the 
liquid of the tank is expected to be found, 
comes into view in the sight glass on top 
of the Gaugit, the gaging valve is closed, 
thus preventing the escape of tank vapors. 
T he tape access door is then opened and 
gaging paste is applied to a section of the 
tape. After the door has been closed again

E n g in e-d riv en  fire pump

G raphitic  carbon h ea tin g  coil

pacity. These pumps are intended for use 
where electric power or steam pressure is 
not available, and for emergency standby 
protection to supplement electric-motor or 
steam-turbine-driven pumping units in 
event of sabotage or other contingency. It 
is claimed for the new equipment that the 
ciwine is quickly and easily started, com
parable to the starting of an automobile. 
Full engine power is said to be developed 
within a minimum of time. Equipment 
may be supplied with devices for auto
matic operation, starting from pressure 
switches or thermostats. Compared with 
the larger marine-type engine-driven fire 
pumping units, the new units are said to 
be economical in cost and readily adaptable 
to the use of two, three or more stand
ardized units in cases where larger capacity 
is desired. The new line of pumps is said 
to conform fully to the specifications of 
the National Board of Fire Underwriters 
and the National Fire Protection Associa
tion, also carrying approval of the Under
writers’ Laboratories, as well as the in
spection department of the Associated Fac
tor!' Mutual Fire Insurance Companies. 
The equipment is supplied complete with 
all necessary service tools and control in
struments.

A ir m otor for m ixing
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C ontinuous p h o to g rap h ic  p r in te r

minimum of floor space. Shaking of the 
filter section is accomplished mechanically, 
either under manual control interlocked 
with the exhauster motor to prevent simul
taneous operation of both exhauster and 
shaker motors; or with automatic control, 
using an electrical timer to operate the 
shaker motor automatically for a short time 
each time the exhauster motor stops.

SYNCHONOUS M OTOR CONTROL
F o r  t h e  p u r p o s e  of controlling syn

chronous and induction motors, Electric 
Machinery Mfg. Co., Minneapolis 13, 
Minn., has introduced the new E-M Hi- 
Fuse control which combines starting 
service with short-circuit protection 
through the use of split-cycle-operating, 
high-interrupting-capacity power fuses. 
Owing to the high speed at which the fuses 
clear fault current and their current-limit
ing action, the motor switch does not have 
to be of the more costly high-interrupting- 
capacity type. Hence, this capacity is 
gained at moderate cost while the ruses 
simultaneously serve as power disconnects. 
The new control is said to afford complete 
protection for the motor against abnormal 
operation in starting or running. For syn
chronous motors the equipment provides a 
special polarized field control which by 
means of polarized relays gives smoothness 
and maximum power, according to the 
manufacturer, in synchronizing the motor.

H IG H  CAPACITY FIL T E R
H i c h  c a p a c i t y ,  fineness of filtration, 

light weight, low cost and simplicity of de
sign are combined in the new Micronic 
filter designed and developed by Adel Pre
cision Products Corp., Burbank, Calif. 
This filter, developed for use in the hy
draulic systems of large aircraft, is believed 
by the maker to have applications in many 
industrial processes. T he filter removes 
particles of 5 microns and larger and is 
designed for operation at temperatures 
ranging from 65 deg. F. below zero, to 165 
deg. F. above. T he model illustrated meas
ures 6x8i in., weighs 2 lb., and has 3,800 
sq.in. of filtering area. It is rated a t 1,800 
g.p.h., on the appropriate hydraulic fluid. 
Normally made from dural alloy for air
craft use, other alloys such as stainless 
steel can be employed. Also available are 
2- and 4-in. sizes, with capacities of 450 
and 900 g.p.h.

Contro l fo r synchronous and  induction  m otors

signated as B-2 and illustrated in the ac
companying view, consists of a pair of 
tongs to which curved supporting plates 
are attached for securely grasping drums in 
a horizontal position. T he standard capac
ity of these lifters is 1,200 lb., bu t special 
sizes can be produced to order by the 
manufacturer.

PH O TO G R APH IC P R IN T E R
D e s i g n e d  to take fulll advantage of the 

time-saving features inherent in semi- 
photographic reproduction processes, a new 
printer known as Model 55C and especially 
adapted to this type of work, has been an
nounced by the Charles Bruning Co., 
42-33 N inth  St., Long Island City, N . Y. 
Used with the new semi-photographic ma
terials, this printer is said to provide clear 
and faithful duplicates of anything typed, 
printed, photographed or drawn, including 
pencil tracings, blueprints, layouts, maps 
and engineering data. T he new printer is 
said to make clear, sharp reproductions 
from worn and soiled originals. Although 
taking material up to 42 in. wide, the 
printer occupies a floor space of only 
40x62 in. I t  is equipped w ith a variable 
speed drive for speeds from zero to  18 ft. 
per m inute and has an exposure control 
shutter varying the exposure space from 
zero to 14 in. A 9-in. Pyrex contact cylin
der revolves, carrying the original and sensi
tive material held in contact w ith it by 22 
individual 2-in. bands.

L if te r  fo r h o rizo n ta l drum s

M agnetic  v o ltage  se lec to r

M AGNETIC VOLTAGE SELECTOR
A l t h o u g h  developed especially for a 

new electroplating process for a.c. anodiz
ing of aluminum, a new magnetic voltage 
selector manufactured by Zenith Electric 
Co., 152 W est W alton St., Chicago 10,
111., is said to be suitable for many other 
uses where like application of current is 
required. The new selector is intended for 
transferring in steps from 2 to 40 volts. 
T he arrangement is such that, when trans
ferring, the main contact opens before the 
secondary contact opens, and closes after 
the secondary contact is closed, thus ef
fectively eliminating arcing. T he new unit 
employs automatic main magnetic contacts 
and automatic main switch contacts for 
nine positions at 2i-volt intervals, from 2 to 
40 volts.

DRUM LIFT E R

T w o n e w  l i f t e r s ,  designed for han
dling barrels and drums, horizontally or 
vertically, have been introduced by the 
Never-Slip Safety Clamp Co., Mamaro- 
neck, New York. Lifter B -l, designed for 
lifting barrels and drums in a vertical posi
tion, consists of a double lazy-tongs ar
rangement, connected to an encircling 
chain which is dropped over the drum and 
grasps it securely for lifting. W hen  the 
drum is lowered to the floor a cross-bar 
contacts the drum top, causing the me
chanism is open and release the drum. 
Adjustment for various diameters of con
tainers is automatic. T he second lifter, de

H ig h  c ap a c ity  filte r  u n it
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The G IR D LER  C O R P O R A T IO
fê u m s iA Æ A . t-\ris í¿ o -H - " ̂ o -iu A 4 n Æ e ,

skill and technique 
to tackle a n ew p ro b -  

involving gases, gaseous 
mixtures or liquid hydrocarbons 

an invaluable asset. O nly  by  
long experience in this field may 
a difficult problem be solved  

effectively. GIRDLER en

gineers h a ve  processing experi
ence. They have originated and 
developed many new  p ractica l 
processes —  extensively used to
day. Their abilities and GIRDLER 
facilities are immediately avail
able. Use this practical GIRDLER 
experience for your  problems!
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PENICILLIN BY DEEP FERMENTATION
P r o d u c t i o n  of penicillin by the deep fermentation 

process is now being carried ont on a large scale by 
Commercial Solvents Corp. at Terre Haute, Ind. In 
operation since January 30, this unit is the first full-scale 
plant in the world to produce this mold-derived drug. 
The plant, having a yearly designed capacity of 480 bil
lion Oxford units, has been financed by Commercial 
Solvents Corp. and engineered bv E. B. Badger & Sons 
Co.

In the deep fermentation process, a sterilized medium 
consisting of corn steep water, lactose and nutrients is 
charged into 12,000-gal. fermenters, inoculated with a 
pure culture of Penicillium notation and allowed to 
ferment at about 75 deg. F. for several days. Sterilized 
air is blown through the charge during fermentation. 
Mycelia are removed by centrifugals and the filtered 
beer pumped into a tank where it is agitated for about 
15 minutes with 2.0-2.5 percent activated carbon.

Carbon-adsorbed penicillin is centrifuged and the 
spent beer discarded. Penicillin is removed from the 
carbon by means of an organic solvent, after which the 
penicillin concentrate is adjusted with an inorganic acid 
and then put through super-centrifuges. Extract from

these is pumped into a second solvent extractor and 
treated with a buffered phosphate and sodium bicarbon
ate. Here the penicillin reacts quickly to form the 
sodium salt, very soluble in water.

Aqueous pcnicillin-sodium is separated from organic 
solvents by a scecond supercentrifuging, after which it 
is blown through a small biological plate-and-framc filter 
to remove all bacteria and pyrogens that might be 
present. By this time, a 12,000-gal. fermentation batch 
has been concentrated to about 15 gal. T he material 
is then pipetted into vials, frozen and dehydrated at low 
temperatures by sublimation through the use of high- 
vacuum, multi-jet diffusion pumps. A chlorinated 
hydrocarbon is nsed as the condensing agent. Cold con
densers refrigerated to —80 to —90 deg. F . and equipped 
with revolving scrapers remove water vapors as ice, thus 
relieving the strain on the diffusion pumps.

All filling and packaging operations are carried out 
under super-sterile conditions to prevent the possibility 
of contamination. Each vial of dry product contains 
approximately 100,000 Oxford units. For a more 
detailed description of this plant, its equipm ent and 
operation, refer to pp. 94-98, this issue.
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ONE STANDARD OF QUALITY
Adequate quality o f  on e  h igh  standard in every part, makes
.1-   L  I A / o n n l l t i  /4n n a n / 4 n k l a  C n r - k  r t 1 i>i 1t *\r 1C  firfvt- f

* e P % s

the w h o le  system  equally dependable. Such quality is typi
fied by Crane Iron Gate Valves. Stronger body design  re
sists line strains. Straight-through ports give stream line  
flow. A deeper stuffing box len gthens packing life. A de
quate stem  pow er g ives positive seating, w h ile  extra lon g  
guides keep  d isc travel true.

VALVES • FITTINGS • PIPE 
PLUMBING • HEATING • PUMPS

From pipe to piping systems 
—you can get it from CRANE

ONE SOURCE OF SUPPLY . . . ONE RESPONSIBILITY FOR ALL MATERIALS

W ater Treating  
U nit in Chemical 
Processing P lant

S O  c o m p le te  is th e  C ran e  lin e  th a t you 
can  d e p e n d  o n  it a lw ays, fo r  every  need  

in  p ip in g . W h e th e r  i t ’s b ra ss , iro n , o r  steel 
e q u ip m e n t— a s in g le  f itt in g  o r  c o m p le te  
p ip in g  sy s tem —C ra n e  g ives you th e  w o r ld ’s 
g re a te s t  se le c tio n  fo r every  se rv ice . T h e  in 
s ta lla t io n  b e lo w  sh o w s  C ran e  c o m p le te n e s s  
—it ’s C ra n e -e q u ip p e d  100% .

O n e  so u rce  o f  su p p ly  m ean s  sim p lified  
o r d e r in g  a n d  m a in te n a n c e  p ro c e d u re  an d

e a s ie r  c o n tro l o f  p a r ts  s to ck s . O n e  r e s p o n 
s ib ility  fo r  th e  q u a lity  a n d  c ra f tsm a n sh ip  o f  
a ll m a te r ia ls  a ssu re s  th e  b e s t in s ta lla t io n . 
T h e se  a re  th e  im p o r ta n t a d v a n ta g e s  you 
g a in — plus th e  benefit o f  C ra n e  C o .’s 89 - 
y ear m a n u fa c tu r in g  e x p e r ie n c e —w h e n  you 
a lw ays  spec ify  C ran e .

C R A N E  C O ., G e n e ra l O ffices: 8 3 6  S ou th  
M ic h ig a n  A v en u e , C h ic a g o  5, I l l in o is
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Chem & M et  
F L O W  

S H E E T

P roduction of penicillin by the deep fermentation 
process is now being carried out on a large scale by 

Commercial Solvents Corp. at Terre Haute, Ind. In 
operation since January 30, tin's unit is the first full-scale 
plant in the world to produce this mold-derived drug. 
The plant, having a yearly designed capacity of 480 bil
lion Oxford units, has been financed by Commercial 
Solvents Corp. and engineered by E. B. Badger & Sons 
Co.

In the deep fermentation process, a sterilized medium 
consisting of corn steep water, lactose and nutrients is 
charged into 12,000-gal. fermenters, inoculated with a 
pure culture of Penicillium notatum and allowed to 
ferment at about 75 deg. F, for several days. Sterilized 
air is blown through the charge during fermentation. 
Mycclia are removed by centrifugals and the filtered 
beer pumped into a tank where it is agitated for about 
15 minutes with 2.0-2.5 percent activated carbon.

Carbon-adsorbed penicillin is centrifuged and the 
spent beer discarded. Penicillin is removed from the 
carbon by means of an organic solvent, after which the 
penicillin concentrate is adjusted with an inorganic acid 
and then put through super-centrifuges. Extract from

2 F erm en ted  liq u o r  is separated from  m ycelia  in  sta in less  
stee l co n tr ifu g a ls  w ith  4 8 -in . baskets such  as th ose  show n here

F Su per-cen trifu ges, revo lv ing  at about 1 5 ,0 0 0  i 
are used  to separate so lvents in  the concentration 7  P ipetting m achines, operated un der super-sterile con 

ditions, inject 5  c.c. p en icillin -sod iu m  in to  each via l
6  In  the sterilizing  room , containers and other equipm ent 

are treated in order to prevent any possib le contam ination

CHEMICAL *  METALLURGICAL 
ENGINEERING

April, It)], ',

P A G E S  130 to  133 12 All bottle1 1  These high-8  C om pressors fu rn ish  about 3 7 5  tons o f  am m onia-system  
refrigeration  fo r  storage, freezin g  and cohl p rocessing

View o f  the final labelling  and packaging conveyor system , show ing the dryers 
the le ft. T he ultra-violet lum ps serve to k eep  the air sterile  at all tim es

T h ese  m a n ifo ld s con n ect the h ig li-vacuu m  
dryers to  the ro u g h in g  and  d iffu s io n  p u m ps

-vacuum diffusion pum ps are 
o f  m ulti-jet design and built o f  welded steel

1 0  Vacuum  producing eq u ip m en t, sh ow ing  the inclined  
cold condensers with ice receivers h e ld  at about —80  deg. F.

stoppering and capping operations are carried out in a 
;lass enclosed room and under the m ost sterile conditions im aginable

Com Sleep Water 
Lactose
Inoculum and Nutrients
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S A M P L I N G

CYCLONE
COLLECTOR

FINISHED
PRODUCT

•MILL DRIVE

Flow Sheet of Raymond 
IMP MILL Flash Drying System

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

S IN C E  18871

C H E M IC A L S

S Y N T H E T IC
RESINS

G LU TEN  FEEDS

FILTER C A K E

A C ID  TREATED 
C L A Y

SE W A G E  SLU D G E

FO O D  P R O D U C TS

H Y D R A T E
C O M P O U N D S

IN D U STR IA L
W A STES

«
SAMPLE

SAMPLE 
BOTTL i ' L

Water Treating 
Unit in Chemical 
Processing PU,,,

ISIhmÍ

RAYM OND IMP M ILL

T H E  r e m o v a l o f  m o is tu r e  fro m  m a te r ia ls  w h ile  r e d u c in g  th e  p ro d u c t to  
req u ired  fin e n e ss  can  b e a c c o m p lish e d  in o n e  o p er a tio n  w ith  a s in g le  
u nit o f  eq u ip m en t . . . w h e n  you  u se  the R a y m o n d  F la s h  D r y in g  S y ste m .

T h e  p ro ce ss  is au to m a tic  and d u st le ss , and  m ay  b e  u se d  in co m b in a tio n  
w ith  the Im p  M ill  (a s sh o w n ) fo r  p u lv e r iz in g , o r  th e G a g e  M ill  fo r  d is 
in tegra tin g , o r  the R o lle r  M ill  fo r  h a n d lin g  large  c a p a c it ie s  and lo w  
p erc en ta g es  o f  m o istu re .

The Flash Drying System is capable of evaporating large amounts of 
moisture, as in dehydrating high moisture materials, in which the initial 
moisture may be as high as 75% 'to 85%, removing up to 20,000 pounds 
of water per hour.

Let Raymond engineers advise you on the proper equipment to use 
for your drying-and-grinding problems.

TR E A TIN G

ONE STANDARD OF QUALITY

:P GS <r*Tt 
\ Z M v e S

A dequate quality  o f  o n e  h ig h  s ta n d a rd  in every p a rt, m akes 
the w h o le  system  equally  d ep en d ab le . Such quality  is typ i
fied by C rane  I ro n  G ate  Valves. S tro n g e r  body  desig n  r e 
sists lin e  s tra in s . S tra ig h t-th ro u g h  p o rts  give stream lin e  
flow. A d e ep e r stuffing box len g th e n s  p a ck in g  life. A de
quate stem  p o w e r gives p ositive  sea tin g , w h ile  ex tra  lo n g  
gu ides k eep  d isc  travel true.

VALVES
PLUMBING

FITTINGS
h e a t in g

Com bustion E ngineering C om pany, Inc.
1311 North Branch Street, C hicago  22, 111.
ices in Principal Cities C an ad a : Combustion E ngineering Corp., Ltd., Montreal

PIPE
PUMPS

W HITE TO % PR O PO R T IO N E E R S. I N C .*  «  C O D D IN G  ST..
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SOFTENER AND PLACTICIZER
A s o f t e n e r  and plasticizer, which is 

said to give GR-S synthetic rubber stocks 
improved resilience and lower heat genera
tion, lias been announced by Sun Oil Co., 
Philadelphia. Pa. This compounding agent, 
Circosol-2XIl, has peculiarly effective ac
tion on GR-S. It is a petroleum hydro
carbon in the form of a heavy viscous 

■ liquid, clear, transparent, and with a pale 
green color as observed by transmitted 
light. Composed of hydrocarbons of com
paratively high molecular weight, its low 
volatility precludes any fuming and losses 
during mixing in the Banbury or processing 
on mills.

GRINDING COOLANT
G r i n d i n c  results never before believed 

possible are claimed by Quaker Chemical 
Products Corp., Conshohocken, Pa., for its 
new 'product, Nicrogrind No. 132. This 
compound mixes with water to form a 
grinding fluid which is said to eliminate 
pickup, grinding checks, glazing, burning 
and distortion on all grinding, honing and 
superfinishing operations. Other results

claimed are the development of superfine 
finishes free from glaze, elimination of two 
out of every three wheel dressings, faster 
cutting, and as much as 300 percent in
crease in wheel life. Nicrogrind No. 132 
is so fundamentally different, according to 
its manufacturers, that an entirely new ap
proach to grinding operations— involving a 
new concept of wheel and coolant applica
tion— is necessary to take full advantage of 
its possibilities.

TANNING AGENT
O n e  o f  the recent developments of 

Rohm & Hass Co., Philadelphia, Pa., is 
known as Zircotan. It is a white mineral 
tanning agent. Chemically, it is essentially 
basic zirconium sulphate. Used alone as a 
tanning agent, it is said to produce a light- 
fast leather of excellent quality and with 
white cut throughout. Skin binned with 
Zircotan produces a premium cream white 
leather of superior quality that blends to 
advantage with brown leather in two-tone 
shoes. T he new tanning agent helps to 
furnish a worthy successor to the cream- 
white genuine buck leather available in de
creasing quantities before the war, and now 
“out for the duration.”

LEAD FLUOBORATE SOLUTIONS
O f i n t e r e s t  in the expanding field of 

lead electroplating are the lead fluoborate 
solutions being offered by the Special

Chemicals Division of Pennsylvania Salt 
Mfg. Co., Philadelphia, Pa., under the 
trade names Pennsalt LF 42 and LF 50. 
Available in 42 percent and 50 percent Pb 
(BF4), concentrations, these solutions are 
stabilized with excess fluoboric (IIB F ), 
and boric (H aB0») acids in balanced per
centages. For use, they are diluted with 
water to the desired concentration. Electro
plating baths prepared from these solutions 
are stable, give a smooth, fine-grained, 
dense deposit with a cathode current ef
ficiency of essentially 100 percent and per
mit plating directly on steel. Corrosion 
resistant surfaces so produced replace 
critical metals, such as cadmium, zinc, 
chromium, copper and nickel. It is availa
ble in commercial quantities, in glass car
boys.

SOIL STABILIZER
R a i n  o n  d i r t  roads doesn’t mean much 

any more according to the Hercules Powder 
Co., W ilmington, Del., which has de
veloped a new and inexpensive method of 
waterproofing soil. By this method the 
top 6 in. or so of the surface may be "stabil
ized” with Stabinol, a resin compound de
rived from pine, rosin. Surface water will 
drain off or evaporate, rather than seep 
through the treated soil. Subsurface water 
will not rise because the chemical treat
ment upsets the natural phenomenon of 
capillary action. T h e  new material is a 
dry pow'der which is dusted directly on the
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surface of the soil by hand, shovel or me
chanical spreader and disk-harrowed to the 
depth required. The treatm ent is already 
being used on military roads and airports 
here and abroad. T he amount of Stabinol 
will vary with the chemical and physical 
properties of the particular soil as well as 
with the severity of the exposure to be en
countered. A highway in a Southern state 
required 6 lb. of the resin stabilizer to the 
square yard for a compacted depth of 6 in. 
whereas an athletic field in another state 
was stabilized to a depth of only 3 in. and 
in the proportion of l i  lb. of stabilizer to 
a square yard of soil. Usually the amount 
of Stabinol is about 1 percent of the soil 
treated.

FIB R O U S GLASS BOARD
U s e  b y  Owens-Coming Fiberglas Corp. 

of an improved thermo-setting plastic 
binder employed to bond glass fibers, has 
made it possible to provide a rigid hull in
sulating board for Navy and Maritime 
Commission vessels which, with a density 
of only 7} lb. of the cu.ft., possesses all the 
thermal insulating qualities of the 9-lb. 
density board formerly supplied by the 
manufacturer for this purpose. The lighter 
board will effect a material weight saving 
in the vessels in which it is installed, and 
because it requires a lesser quantity of 
glass fibers, will aid the manufacturer in 
supplying the greatly increased quantities 
of the board called for by the Navy.

PLASTICIZER SU BSTITU TE

S h o r t a g e  of the critical materials form
ing the usual plasticizers for cellulose ace
tate is being effectively relieved by PH O, a 
development of the Neville Co., P itts
burgh, Pa., according to that organization. 
T he material can replace up to 50 percent 
of the usual plasticizers for cellulose acetate 
such as triacetin and the phthalic and phos
phoric esters, all difficult to obtain under 
present restrictions. I t is a viscous, resin
ous liquid, so that the total plasticizing oil 
content of PHO-made compositions is 
somewhat higher than when the ordinary' 
plasticizers are used alone.

One outstanding improvement in cellu
lose acetate compositions brought about 
by the use of PH O  is the reduction of 
water permeability either as the liquid or 
as water vapor. Cellulose acetate is one of 
the more water permeable film forming 
materials, and the reduction of this char
acteristic brought about by PH O  opens 
new uses for this useful cellulose derivative.

Cellulose acetate, when highly plasticized 
with the new product, with or w ithout the 
usual plasticizers, yields tough rubbery 
solids which can be calendered into sheets 
or used as thermoplastic adhesives. These 
are characterized by flexibility over a wide 
rane of temperatures.

FLUO BORIC ACID

F l u o b o r i c  a c i d ,  H BF„ is offered by 
Special Chemicals Division of Pennsylvania 
Salt Mfg. Co., Philadelphia, Pa., under 
the trade name Pennsalt FA-42 as a 42 per
cent solution containing a slight excess of 
boric acid for stabilization. I t  is a clear 
colorless solution having a sp. gr. of 1.33. 
Known in the literature also as boroffuoric

acid and borohydrofluoric acid, its sug
gested uses are in the control of acidity in 
fluoborate electroplating baths, preparation 
of various metallic fluoborates, pickling 
agent and preparation of catalysts for estérif
ication, polymerization, and-condensation 
reactions. I t is available in commercial 
quantities, in glass carboys.

R E SIN  PLASTICIZER
A n n o u n c e m e n t  of a resin plasticizer 

possessing high resistance to oils, gasoline 
and heat, and already showing unusual 
promise in polyvinyl chloride cable com
pounds and cable lacquers, wire enamels, 
vinyl resin fabric coatings, hot-melt com
positions and aircraft gaskets and caulking 
and sealing compounds, marks a new step 
in chemistry’s effort to perfect and enlarge 
the application of synthetic rubbers. Known 
as Paraplex G-25, and developed by the 
Resinous Products Chemical Co., Philadel
phia, Pa., this synthetic resin is a saturated 
polyester, thermoplastic and chemically 
stable, and can be used for all polyvinyl 
chloride resins and elastomers of the 
acrylonitrile-butadiene type.

T he resin is readily soluble in esters, 
ketones, aromatic hydrocarbons and chlor
inated hydrocarbons. I t  is soluble in aro
matic naphthas such as Solvesso No. 2, bu t 
is insoluble in aliphatic hydrocarbons. Al
though the resin will not dissolve in alco
hols, it will absorb up to 25 percent ethanol 
and 30 percent butanol. I t  is highly com
patible with the vinyl chloride resins, syn
thetic rubbers of the buna N  type, cellulose 
nitrate, chlorinated rubber, and certain 
thermosetting resins of the phcnol-for- 
maldehyde types. Paraplex G-25 is also com
patible with buna S, neoprene, cellulose 
acetate propionate and polyvinyl butyral. 
In solution form it is incompatible with 
ethyl cellulose, cellulose acetate and cel
lulose acetate butyrate. Paraplex G-25 is 
supplied as a soft, tacky, viscous liquid, 
which pours slowly at room temperature. 
It shows the following properties:

S pec ific  g r a v i t y  ............................................... 1.06
A c id  n u m b e r  ...........................3.0 (m a x im u m )
C o lo r  ...............................................15 (m a x im u m )
O d o r ..................................F a in t ,  C h a r a c te r i s t i c
F r e e z in g  p o i n t ................................13-15 d eg . C.
V is c o s ity

(5 0 %  in  e th y le n e  d ic h lo r id e )  Q -V  
( G a r d n e r - H o id t  S c a le )

CELLULOSE D E R IV A T IV E
N ow  i n  small-scale production, sodium 

carboxy-methyl-cellulose, a cellulose deriva
tive, has been announced by Hercules 
Powder Co., W ilm ington, Del. This 
water-soluble chemical is available in ex
perimental quantities only. Properties of 
the material make it a stabilizer and emulsi
fying agent. The material should be useful 
where hydrophilic colloids possessing 
marked suspending, thickening, stabilizing 
and film-forming properties are required, 
according to the company. Some of its 
possible applications are to thicken textile 
printing pastes, to emulsify emulsion 
paints, and lacquers, and to  provide a pro
tective colloid for oil-in-water emulsions.

PLASTIC W IN D O W  SCREENS
O n e  o f  the many newer uses for plastics 

is window screens. T he Dow Chemical 
Co., Midland, Mich., have come out with

the statement that then Saran, vinylidine 
chloride resin, may be used in making 
screens. Its corrosion resistance alone has 
been sufficient to create a definite demand 
in certain geographical areas. Plastic screens 
were installed about a year ago in the Los 
Angeles and Freeport plants of the Dow 
company. High humidity, salt air, fog, 
and even salt sprays encountered in coastal 
regions result in corrosive conditions. In 
the case of the two installations mentioned, 
corrosion is furthered still more by the 
presence of chemical fumes. Under such 
conditions iron screens have been found to 
rust to the point of failure in as little as 
10 to 14 months. O ther metallic screens, 
such as copper, enjoy a much longer life 
expectancy, bu t corrode heavily in a few 
weeks or months, closing the mesh of the 
screen and resulting in reduced visibility, 
ventilation and light transmission. T he life 
expectancy of the plastic screen is said to  
be many years. W hile the entire produc
tion of Saran screen is now being taken for 
military purposes, at least three fabricators 
will bid for the postwar civilian market.

C O PPER  AM M ONIUM  F L U O R ID E
I n  e x p e r i m e n t a l  quantities, Pennsyl

vania Salt Mfg. Co., Philadelphia, Pa., is 
now offering copper ammonium fluoride 
in two strengths, 10 percent copper and 
15 percent copper. Both materials have 
been approved as complying w ith chemical 
requirements of the U . S. Army Corps of 
Engineers Tentative Specification No. 
T -l 542A and both are represented by the 
approximate formula C u (N H 3)1F2. T he 
10 percent material is a dark blue solution 
carrying considerable solids (approximately 
30 percent), and has an analysis approxi
mating 10-11 percent Cu., 5-5.5 percent 
F., and 10-12 percent N H ,. T he solids in 
the material are soluble in dilute ammonia. 
T he 15 percent material is a more recent 
development and is a stable, dark blue 
solution of uniform composition, essentially 
free from suspended matter. In addition 
to savings in freight charges, this material, 
due to its uniformity, permits withdrawal 
and use of portions of the contents of 
shipping container w ithout fear of low- 
strength baths. T he analysis of this ma
terial approximates 15-16 percent Cu., 
7.5-8 percent F., and 15-17 percent NH„. 
Application is in the mildew-proofing of 
such textile materials as cotton, jute, sisal, 
linen and hemp. I t is applied from aqueous 
solution in a single bath treatm ent and is 
compatible with standard water repellants. 
Commercial packages are wax-lined, oak 
barrels.

H IG H  A D H E SIO N  PU T T Y
A n  i m p o r t a n t  step toward the irre

ducible minimum of “ skin friction” is seen 
in an announcem ent by the E . I. du Pont 
de Nemours and Co.’s finishes division, 
Parlin, N . J., which has developed a 
flexible, high-adhesion aircraft putty  for 
filling dents and cracks between riveted 
aluminum sheets forming aircraft wings. 
T he new D u Pont No. 228-711 aircraft 
putty lias, a buttery consistency and stays 
in place. I t displays no tendency to  flow, 
and therefore maintains the desired surface 
contour. I t  does no t sag on vertical sur-
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ning drive shafts are proving highly satisfactory.
In this stuffing box design, Pfaudler has been able 

to overcome both the difficulty of getting a true bear
ing with glass and deterioration of the steel shaft. 
This is ingeniously accomplished by a construction in 
which a replaceable corrosion-resistant sleeve covers 
the plain steel end of agitator. The stuffing box bear
ing acts as a lubrication distributing ring and gives 
a no-play bearing in the stuffing box.

As mentioned before, lubrication and maintenance 
of packing are vital to the operation of these units and 
Pfaudler design keeps the drive high above the 
stuffing box, so that the
entire stuffing box can 
be raised above the agi
tator stem for inspection, 
lubrication and repack
ing without dismantling 
the drive. The selection 
of lubricants and pack
ing and the frequency of 
lubrication depend, of 
course, upon the reac
tion. involved and the 
pressures encountered.

The packing best 
suited for hydrochloric 
acid, for example, may 
be entirely unsatisfac
tory where other corro
sive acids are present.
In some installations periodic lubrication over widely 
spaced intervals may be sufficient to keep the packing 
in good condition, whereas in others, almost con
tinuous lubrication is necessary.

Pfaudler designs provide for these varied applica
tions and units are obtainable for manual, semi
automatic and full automatic lubrication. These units 
are also so designed that should water cooling be 
found desirable after installation of agitator, a clamped-

Cross section  o f  P fa u d le r  h igh  
d u t y  s t u f f i n g  b o x  ( A )  A g it a t o r  
Stem . (B) H a ste llo y  or other a llo y  
s le e v e . (C) E n a m eled  portion o f  
agitator shaft. (D) S tu ffin g  b o x  
b ea rin g .

I

C la m p ed  on w a ter ja ck et, sem i-auto
m atic o ile r  fo r  s tu ffin g  b o x es u sed  un
d e r  ex trem e ly  co rro s iv e  conditions.

on water jacket can 
be supplied to pre
sent units.

If high duty agita
tion can speed up 
your processes or 
improve quality, 
send us complete 
operating informa
tion and our engi
neers will be glad 
to work out a com
plete installation for 
you that is efficient 
and economical.

H Ü '  :   ...........
€  ?  !  E S T E  I ? N
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W hat Factors Enter into Successful High 
Agitation in Glass-Lined Steel?

"H igh Duty Agitation can  bo suc
cessfully carried  on in Glass-Lined 
Equipment w hen agitator and drive 
are  engineered with due considera
tion to physical and chem ical prop
erties of materials of construction, 
conditions under w hich equipm ent 
is to operate and  installation is fol
lowed by proper m a in ten an ce /' says 
O. W. G reene, Development Engi
neer.

The practical application of high duty agitation in 
glass-lined equipment depends primarily on basic 
stuffing box design and selection of proper lubricant 
and packing. Proper accessibility for maintenance of 
lubricant and packing in correct condition is also 
an important requisite.

In working out the stuffing box design, considera
tion must be given to the requirements for a true 

-running shaft in the stuffing box and the difficulty of 
obtaining glass covered shafts sufficiently true to 
form a good stuffing box.

The earliest Pfaudler designed stuffing box, thou
sands of which are in use, is a compactly designed 
unit with a short section of glass covered shaft in the 
box. It is adjusted to best running trueness and has a 
carefully machined extension of the agitator above 
this portion. In this design, with proper maintenance 
of packing and lubricant, the plain steel extension 
of agitator shaft is protected and the glass covered 
portion covered by the packing, provides a barrier 
against corrosion.

For service where pressures or chemical conditions 
are severe or where extra long agitator is required, 
Pfaudler high duty stuffing boxes plus drive arrange
ments which provide unusually large and true run

P e d e s t a l  D r iv e  M o u n t in g  
p ro v id e s  c le a r a n c e  fo r  h igh  
du ty s tu ffin g  b o x  b e s id e s  o f
fe r in g  g re a te r  a c c e s s ib ility  
in  rep a ck in g .



faces. Both fast-drying and exceptionally 
low in shrinkage, the putty weighs about 
one-fifth less than conventional putties, 
always an important factor in aircraft. The 
product is under test by a number of major 
plane manufacturers. Now available only 
for war uses, the Du Pont aircraft putty  is 
expected to have post-war value for such 
applications as the finishing of rough metal 
castings and railroad coaches.

R E SIN  T A PE  A D H E SIV E
W a r t i m e  use of plywood in combat 

planes and boats has been seriously ham 
pered by the lack of a weatherproof tape to 
repair splits or cracked thin veneers, bu t 
the recent development of an adhesive 
known as Tego Tape provides a solution to 
the problem and enables manufacturers to 
utilize many of the veneers which were 
formerly discarded. This new tape, a 
thermosetting resin of the phenol-formalde- 
hyde type, restores the mechanical strength 
of the original veneer w ithout in any way 
impairing its ultimate weather resistance. 
W hile Tego Tape is a phenolic material, 
the W ar Production Board has permitted 
its delivery w ithout allocation, provided 
that detailed statem ents as to its end use 
are filed. It was developed through the co
operative efforts of the Haskelite Mfg. Co., 
Grand Rapids, M ich., and the Resinous 
Products & Chemical Co., Philadelphia, 
Pa. I t  is manufactured and sold only by 
the latter company.

BLACK O UT REM O VER
B l a c k o u t  paint may now be removed 

in several areas as regulations have been 
relaxed. Turco Products, Inc., Los Angeles, 
Calif., is offering Turco Re-Lite, a special 
blackout paint remover. I t is a liquid of 
heavy body and formulated to cling w ith
out runs on any surface, thus providing 
close control with a brush and the possi
bility of treating window panes and painted 
electric globes w ithout touching adjacent 
painted surfaces.

IR O N CEM ENT
F o r  r e p a i r i n g  broken, cracked or de

fective metal castings, piping, and the like, 
making joints, seams and loose parts secure, 
and stopping leaks in boilers, furnaces, fire- 
pots and other metal equipment, Fix-Iron 
has been developed by the So-Lo W orks, 
Loveland, Ohio. I t  is in powder form, and 
mixed with water as used. No heat is re
quired. Quickly and easily applied w ith a 
putty knife or similar tool, it may be 
hammered into cracked or broken parts. 
It rapidly hardens like iron. T he new ma
terial possesses the same expansion and 
contraction properties as iron itself, thus 
assuring a permanently tight joint, regard
less of temperature changes. It can be used 
on iron, steel, brass and other metal, also 
on wood with equal success.

CALCIUM CA RBO NATE PIG M EN T
A p i g m e n t ,  W itcarb R, which has ex

ceptional reinforcing properties when used 
in natural rubber, reclaim and all types of 
synthetic rubber, has been introduced by 
W itco Chemical Co., New York, N . Y. 
It is described as an extremely finely divided 
pure precipitated calcium carbonate, and 
is the result of long and intensive research 
and development work carried on in co-

T H E  ability o f  REX-FLEX to w ithstand  the effects o f  
extrem e heat or co ld  has en ab led  it to  be used su c

cessfu lly  w h ere other types o f  tub ing  have n ot b een  en 
tirely satisfactory. REX-FLEX has the co rro s io n  resistan ce  
o f  sta in less stee l w h ich  perm its it to  h and le m ost types 
o f  gases and liq u id s.

B ecause o f  its lig h ter  w eigh t, pressure tigh tn ess and  
extrem e flexibility  REX-FLEX has been  w id ely  used in  
aircraft. T h e  exp erien ce ga in ed  in d ev e lo p in g  sta in less  
steel flexib le tub ing sh ou ld  be h elp fu l in  so lv in g  your 
p roblem  o f  con d u ctin g  liq u id s and gases. C hicago  M etal 
H o se  C orporation  en g in eers w ill  be g lad  to h elp  you  
adapt th is versatile, flexib le m etal h o se  to your requ ire
m ents, or su g g est the type best suited . W rite  for com p lete  -j— -=  
in form ation  today.

Flexib le  Metal Hose for Every Industrial Use EEa
C o r p o r a t i o n  

mRVUIOOD, ILLINOIS
P la nts: M aywood and Elgin, III.

REX-FLEX 
Stainless Steel Flexible 
Tubing likes either 
of the thermometer
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A N O T H E R  S T E P  T O  A I D  I N

“Serving Industry... 
IVhich Serves Mankind

v

Monsanto Chemical Com pany, pro
ducer o f more than 300 basic chemical 
and plastics products, announces acqui
sition o f I. F . Laucks, Inc., world’s 
largest manufacturer o f industrial glues 
and producer o f other products in the 
paint and wood preservative fields.

T h rou gh  th is s tep , th e fo r e s t-p r o d u c ts  
industries have availab le com bined facilities 
heretofore unapproached in their field. T h ese  
facilities now  include:

I .  F. Laucks, In c ., experience o f more than 
two decades; P L U S  the Laucks personnel, m ain
tained intact to provide the individualized and  
specialized service fo r  which Laucks is fam ous; 
P L U S  the I .  F . Laucks, In c ., p lants in  Seattle, 
Vancouver, B . C., and  Los Angeles and  other 
Laucks, In c ., interests elsewhere in  the United  
States, Canada and  overseas

. . .  P L U S  the s ix  Monsanto  
research aboratories, in 
cluding a central research

laboratory  —  one o f the largest in this country 
devoted exclusively to advance industria l research

. . . P L U S  nineteen M onsanto m anufacturing  
plants in  the United States and  additional plants 
in  England, W ales, Canada, Australia  and  
B r a z i l— producing  a range o f com m odities  
extending fro m  heavy chemicals through fin e  
pharmaceuticals and  fo o d  chemicals to one o f 
the widest ranges o f plastics in  existence

. . .  P L U S  facilities  to supply raw materials 
fo r  existing and  potential forest-product a p p li
cations that are possible only in  an integrated 
operation such as that now afforded by the union  
o f Laucks and  M onsanto.

U nited  for service to the forest-products in 
dustries, L aucks and M on san to  now  are one  
—  a single organization equipped to  m eet the  

needs o f  the splendid pres
en t and th e  even  m ore  
p rom isin g  fu tu re  o f  th e  
forest-products industries.

r

M o n sa n t o
Chemicals- P lastics
SERVING IN DUSTRY,..W HICH SERVES MANKIND 

 ____________
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G R E A T  G U N S !
... powered by a MORRIS Pump

This hydraulic giant is "caving down" a  bank of dense, hard, 
clayey material through the pressure developed by a  MORRIS 
Centrifugal Pump.

The particular MORRIS pump application illustrated above hap
pens to be an unusually spectacular illustration . . . but thousands 
upon thousands of other MORRIS P u m p s  are undramatically, yet 
faithfully and effectively, performing their task of handling liquids 
and materials of every kind.

For 80 years, MORRIS has specialized on the "hard-to-handle" 
services . . . the kind of jobs for which other designs do not have 
sufficient stamina, capacity, or efficiency. If you have a  difficult 
pumping problem, don't give it up . . . instead, give it to the 
MORRIS engineers. Write for bulletins on MORRIS Pumps for 
services in which you are interested.

operation with leading rubber manufac
turers. Since W itcarb R  is especially well 
adapted to the reinforcement of GR-S 
(buna S ), its introduction at this time is 
particularly opportune, for it imparts ex
ceptional tensile strength and tear re
sistance to GR-S compounds and is par
ticularly valuable in stocks that require high 
rebound, extra elongation and low m odu
lus. Many mechanical formulations require 
no additional pigmentation other than 
W itcarb R which processes equally well in 
synthetic and natural rubber formulations.

ALUM INUM  F L U O R ID E
A l u m i n u m  fluoride (A1F3) is now being 

produced by Pennsylvania Salt Mfg. Co., 
Philadelphia, Pa. Analyzing approximately 
86 percent A1F3, it is a fine, free flowing 
white powder with a bulk density of 50 lb. 
per sq.ft., and is very slightly soluble in 
water, acids and alkalis. Suggested uses 
are as a flux in aluminum manufacture; in 
ceramic ware as an ingredient of white 
enamels for porcelains, potteries, etc., as a 
control agent in alcoholic fermentation.

STR O N G  VISC O SE ST A PL E  F IB E R
A v e r y  fine viscose rayon staple fiber 

of the Avisco or extra-strength type has 
been announced by American Viscose 
Corp., New York, N . Y. This fiber, to all 
practical purposes as fine as silk, is of prin
cipal and immediate interest to the fine 
goods cotton system mills and the spun 
silk or schappe spinners. T he  new fiber is 
described as 1.0 denier Avisco and is pro
duced in appropriate standard lengths suit
able for the different spinning systems on 
which it is used. Basically, it is said to 
permit the spinning of yarns of far finer 
sizes than heretofore possible with stand
ard type rayon staple fibers. In  addition, 
it materially increases the strength of spun 
rayon yams and fabrics as compared with 
the yarns and fabrics made w ith standard 
type viscose rayon staple fibers. Tests have 
also demonstrated tha t the new fiber pro
vides superior creping qualities in fabrics 
made with high-twist spun rayon yams.

Commercial applications already re
ported include flat knit fabrics, simple 
glove fabrics, tricot knit dress goods, fine 
broadcloths, foundation fabrics, and vari
ous types of sheer handkerchief, dress and 
shirting materials. These are available in 
constructions featuring yarns as fine as from 
50/1 to 80/1 and 100/2 cotton counts.

DETER G E NT
A n  a c i d - t y p e  detergent cleans steel for 

organic finishes and serves as a conditioner 
and rust inhibitor; I t  is offered by Oakite 
Products, Inc., New York, N . Y. T he new 
detergent provides improved adhesion for 
paint, lacquer and other finishes. Hereto
fore it has been restricted to war plants, 
b u t it is now available for civilian use as 
well.

OIL AND G REASE A B SO R B E N T
A n  o i l  a n d  c r e a s e  absorbent known as 

Speedi-Dry, has been developed by Re
finers Lubricating Co., New York, N . Y. 
It may be applied one-half inch thick on 
the floors and around machines in  plants. 
It is nonflammable, even when oil soaked, 
and can be disposed of in any type of con-

CENTRIFUGAL PUMPS
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tainer. Repeated applications will draw 
oil -from 3 in. of concrete. It may be used 
on workers’ clothes, and oil soaked ma
chine belts. It is said to absorb oil and 
grease from them over night.

F IR E P R O O F  U PH O L ST E R Y
P l a s t i c  fireproof upholstery, developed 

by U nited States Rubber Co., New York, 
N . Y., has been ordered by the Navy as 
mandatory equipm ent for all combat ships, 
to provide added protection against fire. 
T he upholstery covering which will be used 
on furniture of all new Navy combat ships 
and old ships returning to service after re
pairs, is non-smoldering, gasoline and oil- 
resistant and extremely durable under wide 
temperature ranges. I t is also being used 
as turret lining and seat covering in both 
bomber and fighter planes.

To prove its resistance to  high tempera
ture, it was exposed for three hours a t 180 
deg. F. w ithout becoming soft and tacky. 
To prove its resistance to low temperature, 
it was subjected to a temperature of —40 
deg. F. withoaut cracking when sharply 
creased. After exposure to oil for an hour, 
it showed no permeation of the fluid or 
other ill effect. After exposure to gasoline 
for a minute, it showed no permeation of 
the fluid or other ill effect.

In a flexibility test, it was subjected to
2,000 double flexes in a Navy flexing ma
chine and flexed in alternate directions at 
a speed of 86 flexes a minute w ithout 
showing any signs of cracking or separation 
of the coating from the base fabric. In 
addition, it had to pass other exacting tests 
proving its durability, toughness of coat
ing, high abrasive resistance, good aging 
qualities, resistance to salt water and per
spiration oils.

PAIN T PLASTICIZER

A r e s i n  chemical developed by Hercu
les Powder Co., W ilm ington, Del., is 
helping to lower the Navy’s “barnacle bill” 
— the cost of keeping boats in drydock 
while the barnacles are scraped off their 
hulls. New anti-fouling paints currently 
being tested contain poison that prevent 
barnacles for cementing themselves to a 
ship’s hull. T he resin, Hercolyn, acts as a 
plasticizer in these paints, keeping them 
open and soft, leaving the poisons free to 
protect the surface of the vessel. These 
anti-barnacle paints are being developed to 
combat one of the oldest problems of the 
sea, for barnacles can cut a ship’s speed by 
25 percent. A growth of barnacles can 
weigh as much as 30 tons on the hull of a 
10,000-ton vessel.

PLASTIC R E SIN  B O ARD
D e v e l o p e d  to meet urgent war emer

gencies by United States Rubber Co., New 
York, N . Y., a new plastic resin board 
which is being successfully used by both 
Army and Navy will probably find many 
post-war uses not only in airplane manu
facture bu t in many other lines including 
luggage, wall paneling, flooring, table tops 
and house furnishings.

T he plastic resin board is washable and 
not affected by gasoline, oils, acids, most 
alkalis or alcohol. I t can be made highly 
decorative. Artistic effects can be created 
by changing the color or design of the 
fabric or paper base used, the hard, trans-

MAINTENANCE Your PROBLEM?

PROOF

A solid steel bar half-coated with CO-RES-CO. 
After 20 days partially immersed in 10% n it r ic  
acid— more than half the unprotected steel 
was eaten away. The CO-RES-CO coated por
tion remained unaffected.

T H E P L A S T I C  CORROSI ON R E S I S T A N T  COATING

D a ta
for busy plant executives and engineers:

CO-RES-CO IS A PLASTIC so lu tio n  in  a h y d ro-carb on  
v e h ic le . A n d — p lastics  do  n o t corrode.

\
\

CO-RES-CO DOES NOT OXIDIZE. It is  n o t  a pa in t. It 
d em o n stra tes m any tim es grea ter  res is ta n ce  to  sev ere  
acid , a lk a li, sa lt spray a n d  to  gen era l w eath erin g  
than  can  b e  ex p ected  from  any o f  th e  o x id iz in g  
p ain ts .

\
\

CO-RES-CO EMPLOYS NO DRYERS. (T o  w h a tev er  
e x ten t dryers are used  in  th e  pa in t film , th e  p a in t is  
w ea k en ed  ex a ctly  to that ex ten t).

\
\

CO-RES-CO IS WIDELY USED. It is  an  accepted  
m eth o d  o f  co rro sio n  contro l in  m any in d u str ies  and  
official govern m en t departm ents.

WRITE for fu rth er  data, g iv in g  d eta ils  o f  your corro
s io n  an d  m ain ten a n ce  p rob lem s fo r  sp ecific  analysis.

\  CORDO CHEMICAL CORP., Norwalk, Conn.
y  (F o rm erly : Corrosion C ontro l C orp.)

V
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Y O U  D O N 'T  H A V E  A N Y  
CLO G G ED  F E E D  T R O U B L E ,

Save crushing money as you 
reduce wet, sticky materials

•  When you reduce wet or sticky materials, get the 
advantage of the DIXIE Moving Breaker Plate which never 
clogs. It positively eliminates all trouble and loss of time 
heretofore experienced. The various parts of the DIXIE 
are constructed to withstand hard and continuous wear 
and assure uninterrupted service under any conditions. It 
is simple and easy to operate— the few adjustments neces
sary can be made quickly by an inexperienced operator.
The D IXIE handles a wide variety of materials and, be
cause of its various adjustments, crushes to a minimum 
of fines or pulverizes to a maximum. Made in 14 sizes.

Let us reduce a sample of your materials and give you 
our suggestions as to the proper type of Hammermill 
best suited to your requirements. Send for our 32-page 
booklet which gives interesting descriptions, applica
tions, etc.

DIXIE MACHINERY MFG. CO.
4172 G oodfellow  Ave. St. Louis. Missouri

• no delays in 
production
• greater out
put with same 
or less power

• uniform prod- HAMMERMILLS /or
uct every day
•  i»w.rdr,in,C R U S H I N G  - - - P U L V E R I Z I N G  

“ s,! G R I N D I N G  - - - S H R E D D I N G

parent, protective surface of the resin as
suring permanence to the finished material. 
Colorful printed or woven design can be 
seen through a surface which may have 
either a dull or a brilliant luster. T he color 
of the resin may also be changed.

Advantages of the plastic board for air
plane manufacture are its light weight, half 
that of aluminum, its great tensile strength 
and its ability to withstand strains and ex
cessive vibration. Because of these proper
ties, it is now being used for heliocopter 
cabin structures.

This plastic board is now the principal 
material used to support bullet-sealing fuel 
cells in airplanes and is also used for de-icer 
tanks.

LUBRICANT
A c h e m i c a l  combination which creeps 

into infinitestimal openings has already 
saved time in many war-busy plants and 
kept hard-to-replace parts from falling un
der the chisel and hammer. In one case a 
frozen shaft threatened to tie up produc
tion' for half a day or more. T he applica
tion of Kano Kroil resulted in production 
being resumed in 15 min. A bridge had 
been exposed to the elements for 20 vr. 
when the engineer found it necessary to re
move some bolts. After applying Kano 
Kroil the bolts were removed quickly and 
successfully. For years an engine block had 
been lying around at a Florida beach, ex
posed not only to the elements b u t to the 
action of salt water. T he material was ap
plied to the studs which were then removed 
without breaking. Laboratory tests show 
that Kroil creeps, into spaces as small as a 
millionth of an inch. Actual working tests 
prove that it saves time, temper and ma
terials by loosening frozen metal parts 
quickly and effectively w ithout harm to 
metal. Manufactured by Kano Labora
tories, Chicago 1, III.

I IMPROVED SYNTHETIC RU B B ER
A n  i m p r o v e d  general-purpose synthetic 

rubber of the butadiene type, resulting 
from discoveries made in the laboratories of 
the B. F. Goodrich Co. has been an
nounced. Through the cooperation of 
Col. Bradley Dewey, Rubber Director, 
who had urged all possible speed in the 
development of additional new and im 
proved types of synthetic rubber, permis
sion has been obtained from appropriate 
government agencies so that substantial 
production of the new material can be 'un  
dertaken immediately in one of the plants 
being operated by the Goodrich company 
for the government. For reasons of 
security, complete information on the new 
material will not be available to the public 
until after the war, it was stated. In tro
duction of a certain abundant natural m a
teria] into rubber-making processes resulted 
in this superior synthetic. T he improved 
rubber approaches natural rubber in char
acteristics during processing.

Tires made of this rubber, now under
going extensive tests, show reduction in 
tread cracking and increased resistance to 
road wear, the announcem ent said. These 
are qualities in which other synthetic rub
bers have shown deficiencies, especially in 
large tires for heavy service. Having greater 
tackiness, or adhesive properties during 
processing, this rubber lessens manufac-
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ing difficulties experienced in handling 
other substitute rubbers. T he B. F. G ood
rich development is also said to shorten the 
am ount of time now required to prepare 
synthetic rubbers for product manufacture, 
a factor of importance throughout the rub
ber industry now producing at near-capacity 
to meet mounting war and essential civilian 
requirements.

BENZENE SULPHONAM IDE
O f  i n t e r e s t  to those engaged- in syn

thetic work is the announcem ent of the 
W yandotte Chemicals Corp., W yandotte, 
Mich, of the immediate availability of 
benzene sulplionamide in both technical 
and purified grades. Although known for 
almost 100 years, benzene sulplionamide 
has not as yet found any large-scale uses. 
It is one of many old organic compounds 
having “undiscovered commercial poten 
tial.”

Unlike the acid amides, benzene sul 
phonamide reacts readily with aqueous 
alkalis to give reactive salts of marked in
terest in synthetic research. The compound 
exhibits many of the typical reactions of 
amines and is quite stable.

P roperties  o f B enzene S u lphonam ide
Color...................... Technical Grade Purified Grade

Light ton. granular Wbito crystals, 
material with faint almost colorless 
odor.

Melting Point.. . .  140-150 deg C. 154-154.5 dcg. C.
Sol. mILO  . Approx. same 0.25% a t 10 deg. C.

as purified grade 2.0% at 50 dcg. C.
25.0% at 100 dcg. C. 

SoL in Organic Approx. same as Soluble in most
Solventa purified grade organic solvents

Purity................... 85-90% 98-100%

W yandotte Chemicals Corp. states that 
limited laboratory and commercial quan
tities of technical and purified benzene 
sulphonamide are available at present and 
that both grades are potentially available in 
large quantities for im portant uses.

PO LY SULPH IDE RUBBER
A n e w  Thiokol polysulphide rubber 

known as Thiokol Type ‘ST ’ has been in
troduced by Thiokol Corp., Trenton, N. 
J., and in experimental end use research 
lias been demonstrated to possess qualities 
of resistance to ‘cold flow’, as well as 
other properties of interest and value to 
the rubber industry.

Compression set tests conducted to com
pare Thiokol ‘ST’ with Thiokol ‘FA’ have 
shown that if similar blocks of crude 
Thiokol ‘ST ’ and Thiokol ‘FA’ are sub
jected to identical constant pressure for a 
given number of hours the recovery of ‘ST’ 
is markedly superior. Tests demonstrate 
that along with the improvement in cold 
flow resistance, ‘ST ’ possesses much better 
processing characteristics and excellent 
flexibility at low temperatures. This latter 
property is obtained without the addition 
of liquid plasticizers, a fact which makes 
‘ST’ of especial interest to the aircraft in
dustry inasmuch as added liquid plasticiz
ers are readily extracted by aviation fuels 
and hydraulic brake fluids.

O ther characteristics of paramount in
terest to the rubber industry are the new 
polymer’s low volume swell in hydrocarbon 
fuels and its workability within a wider 
range of temperatures than previous poly
sulphide rubber types. Moreover, higher 
operating temperatures have been found 
to be not nearly so detrimental to ‘ST’ as 
to ‘FA’.

W hile the majority of R-S Butterfly Valves are manually operated, they are also 
adapted to power operation. In such pow er installations, the inclusion of the R-S 
declutching unit (patent pending) and hand  w heel has fo u r  a d va n ta g es .

In the first place, if it is desirable to install a manually controlled valve and, 
at a later date, it becom es advisable to obtain some type of prim e mover for 
automatic control, the prim e mover can then be installed in  the field.

If the delivery date of the prime mover can not be made to coincide with the 
delivery of the valve, the valve can be installed and operated at once by hand.

A power failure will cause a power operated valve to be inoperative. Such is 
not the case, however, when a declutching unit and hand w heel are provided.

Likewise, the removal of the prim e mover for maintenance, does not result 
in  valve inaction since the valve can be operated manually at any time simply 
by removing the pull pin from the link which connects the diaphragm  reach 
rod or piston to the link.

Investigate the many advantages of R-S Butterfly Valves (15 to  900 p s i)  
and especially the merits of the R-S declutching unit and hand wheel.

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

R-S PRODUCTS CORPORATION
4 5 2 3  G erm antow n A v e . • P h ila d e lp h ia  4 4 ,  Pa.

No. 588
1 2 5 -p o u n d  v a lv e  
with tw o  outboard 
bearings and hand 
w heel control with 
d e c lu tc h in g  u n it .  
N o te  a b s e n c e  o f 
p o w e r  o p e r a t o r  
w hich will be  in 
s t a l l e d  a f te r  th e  
valve is  p laced  in  
operation.

No. 587
125-pound valve pow er operated  by d ia 
phragm  motor. D eclutching unit and 
hand  w heel for use in em ergencies.
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S E A t E D P O W E R

(Cowl-cooled). . . available for 
all polyphase alternating cur
rent circuits, 2 to IS horse
power. Write for detailed liter
ature, or call our nearest office.

SQUIRREL CAGE MOTORS

Now a Corrosion-Resistant
WPOWER Motor

P R O T E C T E D  A G A I N S T :  acid
fumes, a lka li fumes, splashing or 
dripping corrosive liquids, air-borne  
moisture, steam, corrosive gases, 
conducting dusts, m etallic chips, etc.

P R O T E C T E D  B Y :  a  co rro sio n - 
resistant fram e, coored by a built-in  
corrosion-resistant fan. The w ind
ings are d o u b l y  protected from dam 
age  by Crocker-W heeler's vacuum - 
im pregnation process which seals 
e a c h  coil ind ividually against mois
ture, fumes or dirt.

V-

B R U T A L L Y  T E S T E D *  The seal's 
effectiveness is proved by lab ora
tory tests (at right) and by hundreds 
of satisfactory installations.

1  S E A L E D P O W E R  m o t o r  w a s  
placed in tank containing several 
inches of w ater and run continuously  
for 6 hours (see photo), it stood idle  
in w ater overnight, then w as run 8 
more hours. D uring motor's opera
tion , the e x te rn a l v e n t ila t in g  fa n  
drenched the outside of the fram e  
with water. A t end of test, the motor 
w as disassem bled and found to be 
c o m p le t e l y  d r y  inside.

2  A  dense atm osphere of extrem ely  
fine French chalk w as kept circulating  
around the motor and through its 
ventilating system for m any hours. 
No trace of chalk w as found inside  
upon disassem bly.

FOR
Wet Mines 
Feed Mills 
Coke Plants 
Wood Working Mills 
Textile Mills 
Paper & Pulp Mills 
Glass Manufacturing 
Packing Plants 
Laundries
Galvanizing & Pickling 

Processes 
Dye Houses and Bleacherles 
Soap Manufacturing 
Crushing & Grinding Mills 
Coal Tipples and Pulverizers 
Foundries 
Cement Mills 
Grain Elevators, Etc.

J o s h u a  H e n d y  I r o n  W o r k s

CROCKER-WHEELER DIVISION

A M P E R E ,  N E W  J E R S E Y

* CINCINNATI ‘ CLEVELAND ■DETROIT »NEW YORK • PHILADELPHIA • PITTSBURGH • SAN FRANCISCO* ST. LOUIS »WASHINGTON* LOS ANGELES

W OUND ROTOR MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE CO UPLIN GS
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FOR
Sulphur & Sulphuric Acid Handling 

Plants 
Rubber Mills 
Cotton Mills & Gins 
Lime Kilns 
Sugar Refining 
Aluminum Plants 
Turpentine & Rosin Plants 
Tanneries
Drug Manufacturing 
Paint & Varnish Plants 
Breweries 
Ceramics Plants 
Food Processing 
Fertilizer Handling 
Cement Mills 
Oil and Fat Recovery 
Flour Mills



m m m  EMimmms.
PR O G R E SS IN  H IG H-O CTANE  
G ASO LINE PROGRAM

I n  a  statem ent made last m onth, 
Petroleum Administrator Harold L. Ickes 
paid high tribute to the chemical engi
neering which had made possible the large 
increase in production of 100-octane gaso
line in the last two years. He said that 
65 percent of the increase in the United 
Nations in the two years following Pearl 
Harbor had been figuratively wrung out of 
a hat by chemical magic and mechanical 
adjustments. H e described our situation, 
when wc entered the war, as so desperate 
that we could no t wait for new plants 
to be built so in spite of the fact that 41 
major units were completed by the end 
of last December, only 35 percent of our 
increased production in 1942 and 1943 
and only 20 percent of total production, 
came from new plants. H e also said 
production in the two-year period had 
increased 100 percent w ithout counting 
the new facilities.

A t the same time Deputy Petroleum 
Administrator Ralph K. Davis made pub
lic a chart showing how the increase in 
output had been achieved. In  his division 
of methods he apportions the increase as 
coming 22.8 percent from the use of 
cumene as blending agent; 14 percent 
from mechanical improvements and miscel
laneous; 13.8 percent from conversion of 
catalytic cracking units to aviation fuel; 
9.1 percent from the use of codimer as 
blending agent; 3.5 percent by the addition 
of 0.6 cc of tetraethyl lead; 1.3 percent 
by the use of toluene and other blend
ing agents. This makes a total of 64.5 
percent from what he terms “ refinery in 
genuity” . The remaining 35.5 percent 
came from new facilities.

ALUMINUM  PLA N T SU G G ESTED  
FO R PACIFIC COAST

I n  a  recent interview, John McBride, 
clerk of the Com m ittee on Irregation and 
Reclamation of the House of Representa
tives, summarized the aluminum situation 
on the Pacific Coast by saying that the 
only way to assure continued operation of 
these plants was by installing, preferably 
on the lower Columbia River, facilities 
for reducing bauxite to alumina. He con
tended that war-time necessity dictated 
the location of existing reduction plants 
while the location of the five aluminum 
ingot plants and one fabricating plant in 
the Northwest was in line w ith both war 
and peace economy with abundant elec
tric power as the dominating influence.

M r. McBride pointed out that under 
the present arrangement, alumina is 
shipped by rail from producing points to 
the aluminum mills a t an emergency 
freight rate of $8.65 a ton and as it 
takes about two tons of alumina to pro
duce one ton of aluminum, this means a 
penalty of about $17 a ton against alumi
num produced on the Pacific northwest.

In his opinion, ships which now bring 
bauxite from South America to the Gulf 
and Mississippi River plants could, at 
little additional cost, carry it to the Colum 
bia River, the principal difference being 
the Panama Canal tolls.

ELECTROCHEM ICAL SOCIETY  
M EETS A T  M ILW AUKEE

T h e  85th convention of the Electro
chemical Society was held April 13, 14, 15, 
at Milwaukee. T he technical sessions were 
on powder metallurgy, electrometallurgy, 
batteries and corrosion.

S. D. Kirkpatrick, editor of Chem. & 
M et., was elected president of the society,

S idney  D . K irk p a trick

and W . C. Moore of the U. S. Industrial 
Chemicals, Inc., Stamford, Conn., was 
elected vice president. T he treasurer, W . 
W . W inship, and the secretary, Colin G. 
Fink, were re-elected.

Honorary membership in the society was 
bestowed on Paul J. Kruesi, president of

W illia m  C abler M oore

Southern Ferro Alloys Co., Chattanooga, 
Tenn., and W illis R. W hitney of the 
General Electric Co., Schenectady, N . Y. 
T he young author’s cash prize and book 
prize w ent to W alter G. Berl of Carnegie 
Institute of Technology, Pittsburgh.

CHICAGO CHEM ICAL SH O W  TO  
B E  H E L D  IN  COLISEUM

U n d e r  the chairmanship of M. H. 
Arveson, Standard Oil Co. of Indiana, a 
comm ittee from the Chicago Section of 
the American Chemical Society is making 
preparations for the third National C hem 
ical Exposition which will be held at the 
Chicago Coliseum, Chicago, Nov. 15-19. 
O ther members of the committee are E d
ward Bicek, Illinois Institute of T ech
nology; V ictor Conquest, Armour & Co.; 
L. E. May, Sherwin-Williams Co.; C . S. 
Miner, Jr., M iner Laboratories; R . C. New
ton, and H . E. Robinson, Swift & Co.; and
B. B. Schneider, Schneider & Dressier. L. 
M. Henderson, Pure Oil Co., and presi
dent of the Chicago section is a member of 
the committee ex-officio.

T he two preceding exhibitions were held 
in Chicago Loop hotels bu t a survey of 
prospective exhibitors indicated that more 
display space must be provided than the 
hotels could offer. Hence the Coliseum 
was selected where more than 50,000 sq.ft. 
of floor space will be available, all of which 
is on one floor. Headquarters have been 
opened at 330 South W ells St. and Marcus 
W . Hinson who served as manager for the 
other shows will again act in that capacity.

H ARRY L. SU TTO N TO  D IR E C T  
D U  PO N T  PR O JE C T  IN  TEXA S

F o i . l o \ v i n c  the announcement of last 
month that E. I. du Pont dc Nemours & 
Co., Inc., had taken option to buy an 
822-acre tract containing the San Jacinto 
shipyard property of the U. S. Maritime 
Commission near La Porte, Texas, the 
company has reported that Harry L. Sut
ton will serve as field project manager 
to supervise work at its projected chemical 
plant on the Houston-Galveston ship canal. 
The M aritime Commission, owner of the 
40-acre San Jacinto shipyard contained in 
the tract, is disposing of its equipment 
there. D u Pont will retain the gate house, 
office building, hospital, cafeteria, ware
houses, docks, highways, railroads, and all 
mains for water and gas, in addition to 
electrical lines and a power substation. 
Construction and adaptation of the ship
yard facilities will begin very soon and the 
first production unit be called the Hous
ton works of the Grasselli Chemicals De
partm ent and will make phenothiazine.

In addition to the shipyard property, 
782 acres are being purchased from H. C. 
Cockburn of Houston. Mr. Sutton will 
supervise the survey of this tract.

TH E CHEM ISTS’ CLUB D R O PS  
EM PLO YM ENT BU R E A U

T h e  Board of Directors and T he Bu
reau of Employment of T he  Chemists’ 
Club, Inc., New York, have issued an 
announcement to the effect th a t the Bu
reau of Employment, long conducted by 
the Club, will cease operation on April 29.
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SIMULTANEOUS ANALYSIS 
OF 4 GASES

CA M BRID G E 4 -PO IN T  GAS A N A 
LYSER p rov ides s im u lta n eo u s  an a ly sis  
an d  con tinuous g ra p h ic  re c o rd  o f th e  
am o u n ts  of Os, CO2, CO a n d  H i in  a  
sam ple  o f com bustion  p ro d u c ts . E n ab le s  
close con tro l In m e ta llu rg ic a l in d u s try  
ch em ica l p rocesses, oil refining:, k ilns. 
In e rt gras p roducers  a n d  o th e r  com bus
tion  p rocesses. . O th e r  gras a n a ly s in g  
eq u ip m e n t a v a ilab le . In q u ir ie s  fo r s p e 
cia l a p p lic a tio n s  in v ited .

C A M B R I D G E
G A S  A N A L Y S E R S

C am bridge  In s tru m e n t  Co., In c .
3732 G ran d  C en tra l T e rm in a l, N ew  Y ork, N . Y.

Send fo r  d e sc r ip tiv e  b u lletin .

PROGRESS R EPO R T  ON RUBBER 
PRODUCTION AND DEMANDS

In  M a r c h , Rubber Director Bradley 
Dewey issued a progress report which in
cluded a comprehensive review of the basic 
situation, the status of construction and 
expansion programs for synthetic rubber, 
the availability of rubber chemicals, to
gether with estimates for 1944 production 
and consuming requirements. Of the cur
rent status he said the three butadiene- 
from-alcohol plants, comprising 11 units 
each of 20,000 tons rated annual capacity, 
ran during January and February at over 
160 percent of their rated capacity. The 
Neoprene plants and several of the plants 
for manufacturing butadiene from buty
lenes and styrene have demonstrated their 
ability to run at well over rated capacity.

He stated that one-fifth of the presently 
estimated production of Buna S will be 
made from butadiene produced at Port 
Neches and Houston. Also that research 
has made it possible to produce Butyl rub
ber in the now finished plants at Baton 
Rouge and Sarnia a t approximately 50 per
cent of the capacity'. It is estimated that 
by the end of the year all the Butyl plants 
will be producing at an over-all average of 
at least 75 percent of their rated capacity.

Referring to the difficulties which some 
plants have experienced, he said the use of 
second-hand equipment proved false 
economy and some of the plants found it 
necessary to replace such equipment. Ex
perience also developed some deficiencies 
in design and as a result five of the plants 
are rebuilding major sections of their 
equipment.

In 1943 production of synthetic rubber, 
including Neoprene and Buna N  at private 
plants amounted to  234,244 long tons. 
For 1944 the estimate is for a total of 
868,900 long tons comprising the follow
ing, the figures referring to 1,000 long 
tons:

1st 2nd 3rd 4 th
Quar Q uar Q uar Quar

ter te r ter ter Total
Buna S 145 185 210 225 705
Butyl 3 .2 5 6 12 26.2
Neoprene 13.3 13.3 13.3 13.3 53.2
B una N 5 6 .5 6 .5 6 .5 24.5

Total 166.5 209.8 235.8 256.8 868.9

Domestic consumption of rubber in 
1943 is reported at 440,700 long tons and 
exports amounted to 100,900 long tons, 
thus making a total disappearance of 541,- 
600 long tons. For the present vear

domestic requirements arc given as 778,000 
long tons with exports at 204,000 long 
tons or a total of 982,000 long tons. It is 
explained that the export figures for 1944 
include the rubber cohtent of exported 
fabricated rubber goods and the totals for 
domestic requirements have been cor
respondingly adjusted.

T he report cited the importance of re
claimed rubber by pointing out that one 
ton of reclaim is needed for every three 
tons of rubber used. Uses of reclaim are 
varied and run the full gamut of rubber 
products so that it will be incumbent 
upon the reclaiming industry to provide 
approximately 320,000 long tons in the 
present year. T he largest part of this will 
go into camelback, tires, heels, and soles.

DOW  CHEM ICAL CO. OPENS 
O FFIC E  IN  D E T R O IT

F o l l o w i n g  announcements early in the 
year tha t the Dow Chemical Co. had 
opened offices in Boston and Philadel
phia, it is now announced that an office 
was opened in D etroit on April 1. This 
makes a total of 12 offices now main
tained by Dow throughout the country. 
W alter J. T ruettner who has been asso
ciated with the Dow Magnesium Corp. 
since February 1942 has resigned as secre
tary of the Marysville plant to take charge 
of the D etroit office. Ralph B. Ehlers 
who has been serving as assistant chief 
engineer of Dow Magnesium Corp. is 
located in the new office in charge of 
magnesium distribution and service in 
southeastern Michigan. O ther members 
of the office are Paul M. Jensen, in charge 
of plastics and Fielding IT. Yost, Jr., in 
charge of industrial chemicals and phar
maceuticals.

McGRAW-HILL PR IN T S  D IG EST 
FO R  MEN OVERSEAS

A n Overseas Digest, the first edition 
of which was issued last m onth by the 
McGraw-Hill Publishing Co., has been 
inaugurated in response to an appeal for 
reading matter for troops overseas. The 
Digest is designed to  interest the thou
sands of technical men in the Army and 
Navy who may want to keep abreast of de
velopments in the engineering, manufac
turing, and business worlds which they 
have temporarily left behind.

B E S T  
S E L L E R S

YOUR DATA FILES ARE NOT COM- 

PLETE WITHOUT THESE REPRINTS

82 Measurement and Control of Process 

Variables .................................50^

55 Electronic Devices for Process C o n 

trol, l-ll .................................35^

10 Measurement and Control of p H  25^

81 IOth Report on Moteriels of C o n 

struction ...........     ..50<

C H E M  & MET.’s. Chem ical Engineering 

Flow Sheet B o o l.......................... $1.25

O R D E R  T O D A Y  BY N U M B E R  F R O M

E d ito ria l Departm ent 

C he m ica l & M etoHerglcal Engineering  

312 Weü 42nd Street, New Yo rk  I t ,  N , Y .

C O N V E N T I O N  C A L E N D A R
Na'ional Petroleum Association, semi-annual m eeting. H otel Cleveland. Cleveland. 

Ohio, April 20-21.

Federation of Paint and Varnish Production Clubs, spring technical m eeting, Nether- 
lands-Plaza H otel, Cincinnati, Ohio, April 21-22,

American Oil Chemists’ Society, annual m eeting. Hotel Roosevelt. N ew  Orleans. La., 
May 10-12.

American Institute of Chemical Engineers, semi-annual m eeting. Hotel Cleveland, 
Cleveland, Ohio, May 14-16.

American Association of Cereal Chemists, annual m eeting, N icollet H otel. M inne
apolis, Minn., May 23-25.

I A™<;r^ anJ S°ciety for Testing Materials, annual m eeting, W aldorf-Astoria, N ew  York,
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YES, we’ll gladly send samples 
of these available, low-priced

MONSANTO  
C H E M I C A L S !

In addition to their long-established uses, 
these two low-cost Monsanto Chemicals 
have vast potential value in new appli
cations and as replacements for materials 
made scarce by the war. I f  your company 
wishes sample quantities o f these chemi
cals, they will be sent promptly upon 
request by wire or on your company 
letterhead. Monsanto Chemical Com
pany, Organic Chemicals Division, 1700 
South Second Street, St. Louis 4, Missouri.

ortho-A M  I NODI PH EN YL
( T E C H N I C A L )

NH2

o rth o -N ITR O D IP H EN Y L
( T E C H N I C A L )

0 - 0
Wt. 169.10

Standard Form : Fused solid.

Spécifications: Purplish crystalline mass;
crystallizing point 47.0°C. min.; assay
94.5 °Jo min. Distillation range: first drop,
295-0°C. min.; 95°Jo (1-96 ml), 8.0°C.
max.; dry point, 310.0°C. max.

Where ortho-AMINODIPHENYL may be used

1. Intermediate for chemical synthesis.

2. Intermediate in synthesis o f dyestuffs 
such as quinoline yellows, lithol 
reds and hydron blues.

3. As a constituent o f Phenol Formal
dehyde resins.

4 . A  solvent, where a high molecular 
weight amine is advantageous.

Mol. W». 199

Specifications: Light yellow to reddish
crystalline mass. Crystallizing point
34.5°C. min

Where orfho-NITRODIPHENYL may be used

1. Intermediate for chemical synthesis.

2. In the manufacture o f dyestuff inter
mediates such as 2,2' Diphenyl Ben
zidine and its derivatives.

3. Plasticizer and component m resin 
compositions.

4 . As a component and intermediate in 
insecticides.

M o n s a n t o  
C h e m ic a l s

SERVING INDUSTRY...WHICH SERVES MANKIND
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PURITY: N in e ty - f iv e  p e r  c e n t 
m inim um .

DISTILLATION RANGE:N inety-five 
per cen t shall distill w ithin a 
range of 2°C  including the  tem 
p era tu re  o f 252.5 °C.

FREEZING POINT: 60.5°C. m ini
mum .

SOLUBILITY: Sparingly soluble in
~ '  bl '  "

m ineral acids and in  m ost com 
mon organic solvents, including 
alcohols, ethers, esters, ketones, 
a liphatic  and arom atic hyd ro 
carbons.
USES: M anufac tu re  of p h arm a
ceuticals, dyes, insecticiaes, ru b 
ber accelerators, and  in  organic 
syntheses.
SHIPPIN G CONTAINERS: 325-lb . 
open-head drum s; 25-lb. cans.

A Dependable Source of Supply
(fad *7 a* 'P%oduct4-

#  With unusual production and delivery facilities, 

plants in 17 strategic locations, and offices in major cities, 

Reilly offers a complete line of coal tar bases, acids, oils, 

chemicals and intermediates. Booklet describing all of 

these products will be mailed on request.

R E I L L Y  T A R  & C H E M I C A L  C O R P O R A T I O N

O IL CH EM ISTS W ILL M EET  
IN  NEW  ORLEANS

P l a n s  have been completed for holding 
the 35th annual meeting of T he Ameri
can Oil Chemists’ Society at New Orleans, 
May 10-12. The Roosevelt Hotel has 
been selected as headquarters and all tech
nical sessions, committee meetings, and 
the annual dinner will be held at the 
hotel. Dr. George W . Irving, Jr., of the 
Southern Regional Research Laboratory 
heads the local comm ittee in charge of 
arrangements. In  addition to  the general 
papers there will be a symposium on the 
physical properties of fats and oils which 
will include papers on X-ray and ultra
violet spectroscopy, specific and latent 
heats, viscosity and plasticity, and the prac
tical application of physical methods of 
processing including liquid-liquid extrac
tion and continuous solidification of lubri
cating greases.

Robert M . W alsh, principal agricultural 
economist in the Division of Statistical 
and Historical Research of the D epart
m ent of Agriculture and editor of T he 
Fats and Oils Situation will deliver a paper 
on the economics of fats and oils.

ARMY T O  L IQ U ID A T E  STO CK S  
OF M ERCURIC C H L O R ID E

P l a n s  are being formulated for liqui
dating a surplus inventory of 364,450 lb. 
of mercuric chloride according to an an
nouncement from the Chemicals Bureau 
of W PB . Officials said it is their desire 
to dispose of the surplus with a minimum 
dislocation of the producing industry. 
They also said there is reason to believe 
that excess stocks of , this chemical are 
being held by other government agencies. 
T he surplus specifically mentioned is said 
to represent a normal supply for five 
months based on the 1943 rate of sales or 
an eight months supply based on the 1942 
rate. However, there was government buy
ing in both those years so that the total un
doubtedly represents a high percentage of 
annual civilian requirements. In view of 
this situation it is held probable that alloca
tion of chlorine for making chloride will 
not be continued.

CANADIAN ASSO CIATIO NS W IL L  
HOLD ANNUAL CO NFERENCE

 ̂̂  • A P R IL  m  r a V M ir  I T  » .  . i T - n

Executive Offices: M erchants B ank B u ild in g , In d ia n a p o lis , In d ia n a  

2513 S. DAMEN AVE., CHICAGO, III. 500 FIFTH AVE., NEW YORK, N.Y.
ST. IOUIS PARK, MINNEAPOLIS, MINN.

T h e  occasion of the annual general 
meetings of the Canadian Chemical Asso
ciation, the Canadian Institute of C hem 
istry, and the Society of Chemical Indus
try will be the Canadian Chemical C on
ference which will be held at the Royal 
York Hotel, T oronto, June 5-7. T he 
host will be the Toronto Chemical Asso
ciation which represents the various chemi
cal organizations of tha t vicinity.

T he program includes extensive dis
cussions on current and future problems 
including the future of chemical organ
izations in Canada, postwar planning, and 
war-time achievements in chemistry. In 
addition there will be technical sessions 

•devoted to subject divisions such as paint 
and varnish, biochemistry, chemical engi
neering, food chemistry, plastics, pure 
chemistry1, and rubber.



CANADA HAS PASSED PEAK  
PR O D U C TIO N  O F CHEMICALS

I n  a  recent report in the Canadian 
House of Commons on war appropria
tions, the Hon. C. D. Howe, Minister 
of M unitions and Supply, stated that C an
ada had reached peak production of chemi
cals and explosives during 1943. He said 
the only explosive for which demand 
had increased was RD X  and curtailment 
in the amm unition program would require 
a cut of about 20 percent in the total 
output of explosives. In line with declin
ing requirements, production of cordite 
has been discontinued a t two plants. Pro
duction of T N T  and other explosives at 
a plant in Nobel, Ontario, also has been 
stopped. He stated that demand for 
chemicals such as, ammonium nitrate and 
hexachlorethane will continue in 1944 at 
about the same level as in 1943.

Referring to controls, he said some re
laxation was made possible through 
changes in the war program. Glycerine, 
formerly in short supply is now available 
for some commercial uses. Some coal-tar 
also has been released for civilian use. 
Soda ash is still scarce and Canada is 
dependent upon imports from the United 
Kingdom and the United States. Pie d ted  
Canada as an im portant source of supply 
of sulphuric acid and ethyl alcohol for 
the United States.

NEW PRO D U CTIV E CAPACITIES 
FO R  SUPPLYING FREO N

C o m in g  into production almost a month 
ahead of the anticipated time, the new 
addition to the Deepwater, N . J. plant of 
the Kinetic Chemical Co. commenced de
livery of freon-12 refrigerant gas around 
the middle of March. This added about
600,000 lb. to March output making total 
production for that m onth at Deepwater 
approximately 2,500,000 lb., which was 
increased to close to 2,900,000 lb. in April. 
The company also has under construction 
a new plant on property owned by the 
Grasselli Chemicals Division of E. I. du 
Pont de Nemours & Co., Inc., at East 
Chicago, Ind. This plant will have a 
capacity of about 2,000,000 lb. of freon 
a month and is expected to get into pro
duction before September. Despite the 
increase in supply, war demands for freon 
are so heavy that it has been found neces
sary to curtail some of the civilian uses, 
notably that of air conditioning railroad 
equipment.

N EW  PLANT TO  MAKE H IG H  
TENACITY RAYON YARNS

A c c o r d i n g  to an announcement of the 
W ar Production Board, an opportunity 
will be given Oscar Kohom to put into 
application a formula he has developed for 
making stronger rayon yams than any 
hitherto made. Assurance has been given 
Oscar Kohom & Co., L td., that priorities 
will be given for the establishment of an 
experimental plant to make high tenacity 
rayon yarns. T he plant will be located at 
Scranton, Pa. and will be financed entirely 
by private capital, the total outlay being 
estimated a t $200,000 to $300,000.

\WIIIIami Hammer Grinder 
/direct connected to motor, 
all mounted on heavy cast 
bate. This type of drive 
It economical to operate 
and easy to Install.

WILLIAMS
HEAVY DUTY HAMMERMILLS

FOR INDUSTRIAL USE . .  . Grind Chemicals 
. . .  Crush 4 feet Cubes of Rock . .  . Shred 
Steel Turnings . . .

Sectional view of Williams 
over • running hammermlll. 
with h a a v y liners ana 
grinding plate for llma- 
stone and other hard ma
terial. Particular attention 
Is directed to the grinding 
plate adjustment which as
sures uniform close contact 
of hammers and grinding 
plate at all times. Also 
note the metal trap which 
provides an outlet for the 
escape of tramp Iron.

Reduces

ANIMAL... MINERAL 
VEGETABLE MATTER

Capacity from 50 lbs. to 300 tons per hour

e Williams is the world's largest organization of crash
ing, grinding and shredding specialists and have de
veloped standard machines for the reduction of prac
tically every material whether animal, mineral or 
vegetable. Capacities range from 50 pounds to 300 
tons per hour permitting selection of exactly the 
proper size for your work. Whether you wish to grind 
chemicals to 400 mesh, crush 4 feet cubes of rock or 
shred steel turnings, you can profit by Williams' 
experience.

THE WILLIAMS PATENT CRUSHER & PULVERIZER CO.
2706 North Ninth St. St. Louis, Mo.

Sales A gencies Include 
C hicago N ew  York Oakland, C alif.

37 W. Yan Buren St. 15 Park Row 1629 Telegraph A v e .
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...w ith  Ampco
n o n -s p a rk in g

Safety Tools
Where a spark from a wrench may 
result in injury or loss of life, and 
cost you a small fortune in damage 
and delay, you cannot afford to take 
a chance. Equip your workmen with 
Ampco Non-Sparking Safety Tools. 
Over 400 standard types meet any 
ordinary need; special types fabri
cated to your specifications. Ap
proved by insurance laboratories; 
often required to earn lowest rates. 
Widely used. Write for free catalog.

Ampco Metal, Inc,
D epartm ent CM -4 M ilw aukee 4 , W is.

n o n - s p a r k i n g  s a f e t y  t o o l s

152

FREE ENGINEERING COURSES ties delivered, the Chemicals Bureau of
r o n  q f r v t p f  MFN the War Production Board announced
FOR SERVICE MEN Qn March 28 that no further major ex-

T h e  School of Engineering of Columbia pansions will now be approved. Only
University is opening its spring session minor adjustments in approved projects
courses free of charge to qualified men necessary for the elimination of produc-
and women engineering students who have tion bottlenecks will be considered at
been discharged from the armed forces. Dr. this time. However, it may be necessary
Nicholas Murray Butler, president of the to grant a limited am ount of priority as-
university stated that this plan is designed sistance to individuals with original
to bridge an emergency period since large processes for making penicillin,
numbers of men and women have been 
released from service with no g o v e r n m e n t____
plan as yet to provide for the completion CHEMICAL EM PLOY EES ACTIVE
of their education. He pointed out it is IN W AR BOND D R IV E
important that those who have outstand- E m p l o y e e s  in the field of chemical fil
ing scientific and technical ability complete dustries in New York made an enviable
their education without delay for if the recor(j  ¡n the purchase of war bonds in
war is prolonged their services will be the rece„ t  Fourth W ar Loan drive. Incom-
essenhal m carrying on war production. . returns from thc heads of the com.
Furthermore postwar demands will require m thjs fidd revea] that more than
a very high level of technical competence $50 000.000 worth of war saving bonds
and a more w.dely and completely educated wgre so]d tQ these cmployees. In the cam-
personnel than was essential in the past. paign the ¡ndustty j £ d 7as its chairman>

Charles S. M unson, president of Air 
NO M AJOR EXPANSIONS FO R Reduction Co Inc., W . C . Keeley, vice
PENICILLIN  PROGRAM  president of the same company was co-

chairman of the chemical division. I he
W i t h  9 5  percent of new plant con- chemical division was one of 13  organized

struction under the penicillin program under commerce and industry of which
begun last June, having been completed W illiam E. C otter, counsel for Union
and 9 0  percent of the operating facili- Carbide & Carbon Corp., was director.

U . S . P r o d u c t i o n ,  C o n s u m p t i o n  a n d  S t o c k s  o f  C h e m i c a l s ,  J a n u a r y  1 9 4 4 *
M ade and

Chemical and Basis U n its f  Production Consum ed Stocks
Acetvlene:

For use in chemical sy n th es is ............................................. M  cu. f t. 324.855 ,
For commercial purposes...................................................... M  cu. ft: 146.814

Synthetic anhydrous am m onia (100% N H i) ..................... t .  Tons 46 .487 39.004 5,384
Bleaching powder (35% -37%  avail. C lj) ................................  M  lb . 5 .50.'» 1.923 1,622
Calcium acetate (80% C a (CsHaOj) si.......................................  M lb. 1.100 * 318
Calcium arsenate (100% Ca*fAsO«)si........................................ M  lb . 2 .406 430 7,976
Calcium carbide (100% C aC s)....................................................  Tons «53.710 < «12 ,360
Calcium hypochlorite (true) (70% avail. C l i ) .....................  M lb. 3.098 * 952
Calcium phosphate— monobasic (100% C aH i (POOs]  M lb . 5,532 * 4,854
Carbon dioxide:

Liquid and gas (100% C O s).............................. .................  M  lb . 25 .148 2,124 5,039
Solid (dry ice) (100% C O s).................................................  M  lb. 37,380 661 6.SR6

C hlorine.............................................. i .............................................  Tons 106.333 61,146 8,613
Chrome green (C .P .)....................................................................... M lb. 561 73 884
Hydrochloric acid (100% HC1)................................................... Tons 29 .048 16.499 2,773
H ydrogen Millions of cu. ft. 1.914 1,581 *
Lead arsenate (acid and ba sic )...................................................  M lb. 7 .212  163 6,321
Lead oxide—red (100% P b ,0 * )..................................................  M lb. 9 .218  651 5.103
M ethanol (natural) (80% C H iO H )..........................................  Gal. 374.611 * 189.926
M ethanol (svnthetic) (100% C H jO II) M  gal. 6 .007 * * 5,777
M olyhdate orange (C .P .)................................................................... lb. 114,594 2 .057  142,540
N itric  acid (100% H N O ,)...............................................................  Tons 37.621 34.376 8,570
N itrous oxide (100% N sO ).......................................................... M gal. S .T .P . 7,041   3.S16
Oxygen................................................................................................ M cu. ft. 1 ,560.716 34 .310 1
Phosphoric acid (50% H 1P O 4) .................................................... Tons 65,154 5S.421 11,954
Potassium  bichrom ate and chromato (100% )........................ M  lb. 763 1 579
Potassium  chloride (100% KC1)................................................  Tons 103.125 1 25,702
Potassium  hydroxide (caustic potash) (100% K O H )  Tons 3 ,558  902 2,153
Soda ash (commercial sodium carbonate):

Ammonia soda process—
Total wet and dry» (9 8 % -l00%  N aiC O i)  Tons 393.474 .......................................
Finished light* (9S% -100%  N ajC O i)........................  Tons 221.112 51.090 22.628
Finished dense (98% -100%  N ajCO a)........................  Tons 121,236 3 .233  9.2SS

N atu ra l7..................................................................................... Tons 13.479   1.910
Sodium bicarbonate (refined) (100% N aHCOa)...................  Tons 13.498 1 4.591
Sodium bichrom ate and ehrom ate (100% )............................. Tons 7.029 * 772
Sodium hydroxide, liquid:

Electrolytic process (100% N aO H ).................................  Tons 100.619 26.597 37,514
Lime-soda process (100% N aO H )....................................  Tons 57,596 * 15,592

Sodium phosphate:
M onobasic (100% N aH jP O a)............................................. M lb . 2 .375  * 591
Dibasic (100% N ajH P O a)...................................................  Tons 4.00S * 6S4
Trihasic (100% N aaPOO .....................................................  Tons 5.996 136 1,549

Sodium silicate (water class):
Liquid (40° B aum e)............................................................... Tons 106.684 4 242.098
Solid (all forms com bined)................................................... Tons S.210 2 ,527  9,042

Sodium sulphate:
G lauber’s sa lt and crude salt cake7................................... Tons 64.174 7 .2 8 5  70,463
Anhydrous (refined) (100% NasSOO...............................  Tons 11,513 * 9.363

Sulphur dioxide (100% S O j).......................................................  M  lb . 5 ,6S3 3,2S6 3.S41
Sulphuric acid:7

Cham ber procesa (100% HsSO*).......................................  Tons 2S7.266   273.000
, C ontact process* (100% H rSO .)........................................  Tona 500 .OHS .......................................
> r w - .  t N et contact process* (100% HrSOO........................ Tons 454.075.... ......................................
! W h.U T.ead .........................................................................  Tons 6.914 1.976 9.321
I Zm oyellow (C .P .)................................................... ...................... m  lb. 2 ,230 237 496

i • P re lim in a ry  d a ta  fro m  C h em ica ls  B u re a u  o f TVPB a n d  B u re au  o f th e  C ensus. t  A ll 
i j  Tvot y e t a v a ilab le . 'R e v is e d .  » D a ta  c a n n o t be p u b lish ed .
■ fó o M .e a « itable. ^lo ta i  'Ye t a n d  d ry  p ro d u c tio n  In c lu d in g  q u a n t i t ie s  d iv e r te d  fo r  m a n u - 

a n d SO' f  a n 2  so d 'u m  b ic a rb o n a te  a n d  q u a n ti t ie s  p ro cessed  to  fin ish ed  l ig h t  
I £?h  '  t ?  a  f  N ot In c lu d in g  q u a n t i t ie s  c o n v erted  to fin ished  d en se  so d a
i »Excludes s p e n t a<dd’ BUre3U ° f  MinCS‘ * In c lu d e ,  o leu m  g ra d es .
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QUIItlBY
pumps

HP F l e t c h e r -  
e n g in e e re d  im
provements that 
give you
BETTER SEPARATION 
at SAFE, HIGH SPEED

Get
details-

Ask for 
catalog

l i .  S. P rod uction , C on su m p tion  anti 
, S tocks o f  S yn th etic  O rganic C hem icals, 

Janu ary  1 9 4 4 1

It**»« Q u a n tity
A c e ta u ilid e  ( te c h . a n d  U. S .P .)  :

P ro d u c tio n  .......................................  439 .148
C o n su m p tio n  ..................................  2 70 .368
S to c k s  .................................................  757 ,278

A c e tic  a c id  ( s y n th e t ic )  : 2
P ro d u c tio n  .......................................  2 5 ,251 .912
C o n su m p tio n  ..................................  19 .509 .465
S to c k s  .................................................  9 .517 .218

A c e tic  a n h y d r id e  :
P ro d u c tio n  ............................................... *
C o n su m p tio n  .........................................  <
S to ck s  ......................................................... *

A c e ty l s a lic y lic  a c id  :
P ro d u c tio n  ....................................... 753 ,887
S to ck s  .................................................  749 ,336

n -B u ty l a c e ta te  :
P ro d u c tio n  .......................................  5 ,699 .444
C o n su m p tio n  ..................................  149 .275
S to c k s  .................................................  2 ,298 .399

C reo so te  o il (g a llo n s )  : r
P ro d u c tio n  ....................................... 11 ,305.961
C o n su m p tio n  .................................. 810 .998
S to ck s  .................................................  19 .155.075

O reoso ls, m e t a - p a r a : 6
P ro d u c tio n  .......................................  562 .320
S to ck s  .................................................  151 ,006

O reosols, o r th o -m e ta -p a ra  : *'•
P ro d u c tio n  ....................................... 584 .661
S tocks .................................................  304.563

C resy lic  a c id , c ru d e  :
P ro d u c tio n  ....................................... 1 ,965,334
S tocks ................................................. 1 ,306,714

C re sy lic  acid , re fined  : 0
P ro d u c tio n  ....................................... 2 .723 .855
S tocks ................................................. 1 ,982,414

D ie th y l e th e r  (a l l  g ra d e s )  :
P ro d u c tio n  ............................  4 ,967 .093
S tocks ................................................. 2 ,463 .017

E th y l a c e ta te  (8 5 % )  :
P ro d u c tio n  ....................................... 9 ,914 ,309
C o n su m p tio n  .................................. 1 ,513,656
S tocks ................................................. 5 .105.921

L a c tic  ac id  (ed ib le ) :
P ro d u c tio n  ....................................... 427 .944

• S tocks ................................................. 345 ,584
L a c tic  a c id  ( te c h n ic a l)  :

P ro d u c tio n  ....................................... 246 .138
C o n su m p tio n  .................................. 10 .009
S to ck s  .................................................  172.358

M ethy l c h lo rid e  ( a l l  g ra d e s )  :
P ro d u c tio n  ....................................... 1 .291.121
S tocks ................................................. 1 .078.377

N a p h th a len e , c ru d e  : 7
P ro d u c tio n  ....................................... 15 .072.813
S tocks ................................................. 9 ,827 ,554

N a p h th a len e , refined  : *
P ro d u c tio n  ............................  7 ,268 .318
C o n su m p tio n  .................................  4 ,061 .657
S tocks ................................................. 3 .042 .885

N iac in am id e  :
P ro d u c tio n  ....................................... 23 .287
C o n su m p tio n  ..................................  3 .856
S tocks ..............................................  42 .378

O xalic  a c id  ( te c h n ic a l)  :
P ro d u c tio n  ....................................... 1 .490,234
S to ck s  .................................................  681 ,722

P h é n o b a rb ita l a n d  so d iu m  s a l t s :
P ro d u c tio n  .......................................  22 ,484
S tocks ................................................. 66 ,415

P h th a l ic  a n h y d r id e  :
P ro d u c tio n    .................................. 8 ,573 .942
C o n s u m p t io n ....................................  2 ,570 .729
S tocks ................................................. 1 .564 ,253

Riboflavin ( f o r  h u m a n  u se) :
P ro d u c tio n  .......................................  9 .783
S to ck s  ................................................. 24 ,179

S u lfa  d ru g s  ( to t a l )  :
P ro d u c tio n  ..............................\ 653 .798
C o n su m p tio n  .................................. 198,104
S to ck s  ................................................. 1 .392.334

1 D a ta  fro m  C h e m ic a l D iv is io n , U. S . T a r i f f  
C om m ission , a n d  C h e m ic a ls  B u re a u . W P B . 
A ll d a ta  in p oun ds e x c e p t a s  n oted . P r o d u c 
tio n : con sum ed in producin g: p la n ts  o r  so ld : 
co n su m p tio n : In p ro d u c in g  p la n ts  o n ly  (w h ere  
no q u a n tit ie s  a re  g iv e n  d a ta  a r e  co n fid en tia l 
b ecau se  p u b lica tio n  w o u ld  re v e a l o p e ra tio n s  

o f  in d iv id u a l co m p a n ies)  ; s to c k s : a s  o f  J a n .  3 1 .
* S t a t is t ic s  fo r  n a tu ra l  a c e t ic  a c id  (d ire c t  
p ro ce ss  fro m  w ood) rep o rted  to th e B u re a u  
o f  th e C e n su s : P ro d ., 2,770.624 lb .;  s to ck s , 
1,0 98 ,523  lb. F o r  a c e t ic  a c id  fro m  ca lc iu m  
a c e t a t e :  P ro d ., 74 1,70 0  lb .;  con s., 16 ,580  lb .: 
s to c k s  420,685 lb . P ro d u ctio n  o f  reco vere d  
a c e t ic  a c id  Is co n fid e n tia l. * In c lu d e s  a n h y 
d r id e  fro m  a c e t ic  a c id  b y  v a p o r  p h a s e  p r o 
ce ss . * S t a t is t ic s  w il l  be re le a se d  q u a r te r ly . 
1  In c lu d e s  d a ta  fro m  d is t i l le r s  o f  p u rc h a sed  
c o a l- ta r  o n ly . T o t a l  p ro d u ctio n , in c lu d in g  
th a t  b y  b y p ro d u c t  c o k e -o ven  o p era to rs , 14 .-  
2 7 1 ,3 5 3  g a l.  S to c k s : 20.525,897 g a l.  « In 
c lu d e s  s ta t is t ic s  re p o rte d  to B u r e a u  o f  M ines 
b y  b y p ro d u ct o o k e-o verr o p e ra to rs . 7 L e s s  
th an  7 f  deer. C. In c lu d e s  gT ade s o lid ify in g  at 
le ss  th a n  74 d eg . C. p ro d u ced  fo r  s a le  on ly. 
A lso  in c lu d e s  74-76 a n d  76-79 g ra d e s . D a ta  
re p re se n t so m e d u p lic a t io n . D a ta  on cru d e 
co k e -o ven  o p e ra to rs  n o t In olu ded . F o r  Ja n . .  
q u a n t it ie s  re p o rte d  to B u r e a u  o f M in es: 
P ro d .. 9 .8 6 3 ,175  lb .;  s to c k s , 2.447.785 lb.
• 79 d e g . C. a n d  o ver.

3. TANGENTIAL OUTLET
Speeds removal of llauor 
from curb. Note convenient 
Inspection door giving ac
cess to outside of basket.

4. SIGHT-FEED LUBRICATION
Arranged so operator can 
always see the oil flowing 
to the bearings . . .  A guar
antee of cool, free-running 
bearings and low-cost op
eration.

1. "CENTROID” CONTROL ,
Automatically maintains a 
safe unloading speed of 
about 50 RPM. Permits 
more efficient unloading be
cause operator can give un
divided attention to hand
ling the unloader.

2. WOOD BUFFER RING
Protects basket from dam
age. Attached to the inside 
of the curb, this buffer ring 
prevents basket from strik
ing curb even with badly 
unbalanced loads.

FLETCHER WORKS
G lenw ood A ve. & 2nd

P h ilad e lp h ia , 40, Pa.

product o f

L E T C H E
HIGH-SPEED
C E N T R IF U G A L S
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/  a u t o m a t i c  t e m p e r a t u r e

C O N T R O L  C O M P A N Y ,  J N C .
STWfcET PHlUAPEUrmA PtSKA

MORE . . .  MORE

T h e  British chemical industry is particu
larly interested in two problems of eco

nomic policy which have recently come 
up for much public discussion. Both of 
them are questions in which Great Britain 
and the United States are jointly inter
ested but have so far gone entirely differ
ent ways. One of the two problems is the 
future of the cartel, especially in its inter
national aspects and with regard to gov
ernment control. The other problem is 
that of patent protection and its possible 
modification by compulsory licensing. As 
far as cartels, trusts and other market- 
controlling combines are concerned, the 
official British view differs materially from 
United States policy as expressed in the 
Sherman Anti-Trust Act. There, are no 
restrictions on mergers and combinations 
for the purpose of reducing sales competi
tion; the government has indeed played a 
prominent part in setting up international 
controlling agencies for the production and 
supply of such commodities as tin, rub
ber and sugar. W ith  regard to patents, on 
the other hand, British law provides a 
check against the abuse of monopoly 
powers by entitling the Comptroller of

Patents to compel the patentee in certai 
clearly defined cases of monopoly abuse t 
grant manufacturing licenses to other firir 
on terms fixed by himself.

It is no mere coincidence tha t the r< 
form of British cartel and patent legisk 
tion finds particularly ardent supporter 
and critics in the chemical industry, fo 
nowhere else are problems of cartel am 
patent protection of quite as great im 
portance. T he issue involved in the paten 
dispute has been clearly set out in tw< 
memoranda published on behalf of Im 
perial Chemical Industries L td., the lead 
ing British chemical combine which ha: 
not only a large research organization Oi 
its own bu t also benefits from a patent: 
and processes agreement with E. I. dr 
Pont de Nemours & Co., Inc. and Boot: 
Pure Drugs Co. Ltd., another big chemical 
manufacturing firm which possesses a net
work of retail stores throughout the Brit
ish Isles. Boots takes the side of those 
who wish to introduce compulsory 
licensing, whereas I.C .I. tends to defend 
the present system of patent protection.

Boots maintains that the present patent 
law does not provide adequate protection

The need is for a continu

ing uniform product

All available equipment 

must be on full-time duty

Depend on

automatic
Time 

CONTROLS

Automatically control sequence 
and duration of a few to hun
dreds of consecutive or overlap
ping process functions with ac
curacy, reliability and safety,

2 *  Completely factory-
WAYS engineered and as-

I  sembled, or
■TO ORDER ,
I  -TK *  Built to Specifications

" U n it  Package”  
Time Control Sys- 
tern, read y for 
simple hook-up.

A sk ille d  e n g in e e r in g  s ta ff  w ith  
p le n ty  o f T im e C ontrol "K now  
H ow" is a t your service. We solicit 

  your tim ing problems.

■ ^ f^ n c U o í Í A ¿ a ¿  C v tv U o ii .

UJHED

UJHED

Skilled Chemical Process 

Operators are hard to get

The Victory Pace calls for

N E W S  F R O M  A B R O A 1

PATENT REFORM  AND CONTROL OF CARTELS PROM INEN' 
AMONG B R IT IS H  RECONSTRUCTION PRO BLEM S

Special C orrespondence

L jz lo k . ,RON & STEEL coH
Frederick, Maryland
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against monopoly abuse. W hile  the 
Comptroller of Patents has the right to 
issue licenses w ithout the consent of the 
patentees in cases of proved abuse, the 
procedure is impracticable and unsuitable 
because proceedings in the law courts may 
take a very long time. T he supporters of 
patent law reform argue further that sup
pression of inventions by patent registra
tion would be impossible if patentees were 
under an obligation to issue licenses on a 
royalty basis where they now enjoy 
monopoly protection for sixteen years. 
Efficient manufacturers would be able to 
utilize inventions to the benefit of the 
community and even improve such inven
tions. Research would receive a further 
stimulus and a severely-felt bar on progress 
would be removed.

T he opponents of compulsory licensing 
base their attitude on such arguments as 
these, taken from the I.C .I. memorandum: 
U nder a compulsory licensing law a large 
competitor could obtain a license and, 
because of his greater resources, undersell 
the small manufacturer who has developed 
the product. Unless the manufacturer can 
foresee with some certainty a reasonable 
return on his outlay, he will not in many 
cases commence manufacture. If the 
grant of a patent conferred no monopoly 
rights, there would be very little incentive 
to research whatever. A great number 
of concerns would see no cause for carry
ing out a long and expensive research pro
gram if they were always assured of a 
license under any inventions made by 
others. In cases of obviously attractive 
inventions there would inevitably be a 
number of licensees so that production 
would take place in relatively small units 
and consequently with high manufacturing 
costs even in the most efficient plants, 
and the prospect of price-cutting competi
tion would make manufacturers reluctant 
to take up even apparently attractive 
processes. Less money would be made 
available for research, and competitive 
manufacturers would apply for licenses 
only after the original firm has done all 
the development work.

In reply to these arguments it may be 
pointed out that the inventors will always 
have an advantage over later manufactur
ers, if only by the time lag, and that if 
exclusion of monopoly rights removes one 
attraction of original research work, the 
royalties can be fixed so as to give the 
inventor an adequate reward for his work. 
Under wartime conditions some monopoly 
rights of peacetime have been abandoned 
willingly "by patentees, and research has in 
fact not been adversely affected bu t if 
anything encouraged by the exchange of 
ideas and processes. B ut there is no doubt 
that if patent protection is deprived of its 
monopoly character other factors determin
ing competitive strength are likely to gain 
in relative importance. Possession of a 
large marketing organization, which is in 
any case a great asset, will give a great 
advantage to a manufacturer, while ar
rangements for monopoly utilization of 
patents and processes between several big 
firms would naturally become impossible. 
I t is a t this point tha t the patent pro
tection controversy touches upon the 
question of international agreements for 
elimination or curtailment of competition.

T he question of international cartels is

INSTOCK
P rin c ip a l P ro d u cts  

In c lu d e :

J O S E P H  T. R Y E R S O N  & S O N ,  I N C .
STEEL-SERVICE PLANTS AT: CHICAGÖ, MILWAUKEE, ST. LOUIS, DETROIT, 
CLEVELAND, CINCINNATI, BUFFALO, BOSTON, PHILADELPHIA, JERSEY CITY

Call Ryerson for any kind, shape 

or size o f  steel you need. Steel for man

ufacturing, maintenance or construction 

. . .  all products are available for immediate 

shipm ent from any one o f the ten con

venient Ryerson Steel-Service Plants. Ask 

for a stock l i s t . .  .your guide to steel.

Bars • Shapes • Structural 

Plates • Sheets • Floor Plates 

Alloy Steels • Tool Steels 

Stainless Steel • Screw Stock 

Wire • Mechanical Tubing 

Reinforcing Steels • Shafting 

B abbitt • Nuts • Bolts 

Rivets • Welding Rod • Etc.

R E R 1 E R 1 R E R
THESE TRRDE II BUHES

MULTILEAVES 
B.W. D. 

SINGLEDISCS 
SMOOTHTEX 
MULTIBRAID

It w ill pay  y o u  to rem em ber  
th e se  trade nam es b eca u se  hu n
d reds of p ro cess p lan ts h ave  
sa v ed  tim e, trouble  and m an
pow er b y  so  d o in g  during the  
la st 3 2  years.

Our e n g in e er s  have  so lv ed  
litera lly  h u nd reds of se e m in g ly  
u n so lv a b le  problem s in v o lv in g  
W ire and F ilter C loth assem 
b lie s  or sh e e t  m etal fabrication. 
M o s t  l i k e l y  w e  h a v e  t h e  
so lu tio n  to yo u r  problem  at our 
f i n g e r  t i p s .  S e n d  u s  y o u r  
sp ec ifica tio n s .

it  M JL

/ #

SM00THB0LT 
HI-RATIO 
RIBTEX 

DRUMTITE 
WELDEDGE

W IR E  C L O T H  

FILTER CLOTH 

A L L  M E S H E S  

A L L  M E T A L SWIRE C L O T H  C O M PA NY
IN C O R P O R A T E D

1360 GARRISON AVE., BRONX 59, N.Y.
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PALMETTO for steam , hoi w a te r , a ir . P A L C O  
fo r w a ie r . PELRO  for o iis .C U T N O  for alkalis. 
SU PERC U TN O  for ac id s . KLERO  for food s, 
etc. PALM ETTO  SU P ER SH E A T  PA C K IN G S

P la ite d
B ra id e d

L a y e r
o v e r

L a y e r

CONSTRUCTION
fo r  g re a te s t  en durance  and  lo w est  friction

8 REASONS
lor the Superiority 

of G-T Packings

1. SIMPLE LINE . . . makes 
correct selection easy

2. COMPLETE LINE . . .  an 
exactly suitable type lor 
every service.

3. SELF LUBRICATING . . . 
each  individual, strand 
saturated with lubricant

4. S P E C IA L  LUBRICANTS 
. . » lubricant for each  
service specially  com
pounded in our ow n plant

5. SELECTED YARNS . . . 
provide _ tensile strength 
and resist h igh tempera
ture

S. CONSTRUCTION . . .  a s 
sures maximum endur
ance. longest life, low est 
friction

7. EXPERIENCE. . .  80 years 
ol manufacturing experi
ence

8. PERFORMANCE . . . 
proven in  thousands of 
plants of every type

OF PACKING
W hether the G-T Packing you buy is 
braided, plaited, twisted, or woven, you  
can be sure it is correctly formed for the' 
service, and will retain its shape in the 
stuffing .box for long periods. G-T ma
chines have many refinements developed  
by our long-experienced packing spe
cialists and G-T workmen are skilled in 
the art of producing perfect packings. 
G-T processes and "know how" combine 
to provide perfect packings that are 
always uniform and dependable.

Furthermore, G-T Packings are fabricated 
to retain the lubricant which is impreg
nated into each individual strand . . . 
an additional feature that assures mini
mum friction throughout the 
long life of the packing. It 
will pay you well to insist 
on G-T Packings . . .  obtain
able from your distributor.

GREENE, TWEED & CO.
Bronx Blvd. at 238 St., New York 66 , N.Y.

PLANTS: Now York, N. Y. end North Wales, Pe.

largely a political issue, and when the 
subject was recently brought up in the 
House of Lords it was argued tha t the 
international cartel system helped Ger
many very much in her preparations for 
the present war in that manufacturing 
secrets and formulas were obtained from 
other parties to international agreements. 
Such benefits are of course reciprocal, bu t 
Germany, it was argued, profited more 
from them because the British and Ameri
can cartels were not part of a government 
plot to engineer war. It is doubtful 
whether this line of argum ent would find 
many supporters in normal times, bu t tha t 
the problem of trusts and cartels will be 
very im portant in postwar reconstruction 
is generally agreed, and the British govern
ment has taken steps therefore to  secure 
a conference among the U nited Nations 
on this im portant subject. British Minis
ters are now preparing a paper setting out 
the official policy with regard to  interna
tional and national cartels. In the mean
time I.C .f. as an im portant partner in 
international arrangements has expressed 
its willingness to register all such agree
ments w ith government department. 
Such registration would certainly do much 
to alleviate suspicions based on the 
“secret” nature of most private interna
tional arrangements.

IN T E R N A T IO N A L  P H A S E S

In this as well as in the patent question 
it is, however, realized that international 
agreement between governments will be 
required for an effective solution. T he 
plans for a patent law reform in Great 
Britain therefore suffered a setback when 
the National Patent Planning Commis
sion set up by the United States Adminis
tration rejected the idea of modifying 
patent legislation on the lines propagated 
by British reformers with regard to inter
national arrangements. On the other 
hand, cooperation between British and 
American firms cannot bu t arouse sus
picion and opposition as long as United 
States policy in these matters differs 
materially from that adopted by most 
European and also by British Empire coun
tries. W hen  the war comes to an end, 
most countries with a chemical industry 
will have at their disposal a manufactur
ing capacity far in excess of local demands. 
They will, on the other hand, be faced 
with the need for expansion of exports 
to pay for imports of raw materials and 
foodstuffs. As far as Great Britain in 
particular is concerned, the case for much 
larger exports becomes all the stronger' 
because of the loss of investment income 
from abroad due to the use of foreign 
investments for wartime payments for 
munitions and raw materials. T he export 
urge will be so strong tha t in default of 
international agreements all im port markets 
will be flooded with manufactures from 
competing producers who m ust dispose of 
their output at whatever price they can 
obtain. T he disequilibrium between sup
ply and demand is likely to be so acute, 
at least for some time after the war, that 
it threatens to upset the whole market 
unless careful plans are made beforehand.

There is the further complication aris
ing from wartime changes on the C on
tinent of Europe where the leaders of the
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German economy have done all in their 
power to entangle and integrate industries 
in the ocupied countries in a vast produc
tion system directed from Germany. The 
I. G . Farbenindustrie has become the cen
ter of a vast organization into which lead
ing chemical producers in other European 
countries have been absorbed, sometimes 
as subsidiaries, sometimes as integral parts 
of the German organization, without re
gard to local requirements in the regions 
they used to serve. On the other hand, 
chemical research on the C ontinent of 
Europe has gone ways of its own, ways 
which owing to the accent laid on substi
tution may not always be of particular 
interest with regard to postwar develop
ments bu t which have profoundly changed 
the material conditions of international 
chemical trade. In view of its great mili
tary importance, the chemical industry of 
Continental Europe cannot just be left 
alone, and international arrangements will 
be needed to insure steady progress w ith
out the dangers resulting from excessive 
fluctuations. T he question is not really 
w hether international cooperation is de
sirable in the chemical trades, for it is 
inevitable, bu t at w hat level it is to be 
effected: by government agencies as at 
present, possibly through joint production 
and even marketing boards, or by private 
firms, and if by the latter, how safeguards 
can be introduced for adequate considera
tion of the interests of consumers and 
small manufacturers. At present it is only 
possible to show up the problems waiting 
for a solution, bu t it may be hoped that 
when government policy in these matters 
has been clarified and made public, the 
chemical associations of Great Britain and 
the United States will come together to 
settle these questions.

T IR E  FACTORY IN LIMA USES 
NATIVE R U B B ER

I h e  t i r e  factory at Lima, Peru, is 
turning out about l'OO tires a day made 
from natural rubber grown in the country’s 
own forests in the upper Amazon Basin. 
T he factory is operated by Compania 
Goodyear del Peru and began production 
in July 1943. Rubber from the Amazon 
forests moves to the factory over the trans- 
Andcan highway recently completed as far 
as Pucallpa. Before the completion of this 
road it would have been necessary to ship 
more than 2,000 miles down the Amazon 
River to Belem, Brazil, then by steamers 
through the Panama Canal to the Pacific 
coast of Peru.

SHORTAGE O F SU LPH ATE OF 
AMMONIA IN  INDIA

I n  t h e  years prior to the war, con
sumption of sulphate of ammonia in India 
had been growing steadily until it reached 
a total of 96,000 tons in 1939. Since then 
imports have declined and as domestic 
plants have a capacity of only 30,000 tons, 
there has been a shortage of this material. 
Studies are now being made not only to 
relieve the situation b u t also to place the 
country on a perm anent basis of self-suf
ficiency. T he Food-Grains Policy Com
mittee estimates tha t 350,000 tons could 
be added to present capacity. Difficulty in

Each time an EVERLASTING Valve is opened 
or closed, the disc rotates in constant contact with 
the seat. All parts move in a parallel plane. There 
is no wedging action.

This rotating, polishing movement of the disc 
across the seat provides a SELF-GRINDING ac
tion at each operation, maintaining the seal. Grit 
cannot get between the sealing faces, so that wear 
is effectively prevented.

This is one of the many reasons why the 
EVERLASTING Valve lives up to its name. Other 
advantages, including quarter-turn lever operation, 
straight-through flow, drop-tight service, have 
made EVERLASTING the favorite valve of engi
neers for more than 30 years.

W rite  for D escriptive Bulletin

EVERLASTING VALVE CO., 49 FISK ST.. JERSEY CITY 5, N. J.
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¡ CHAIN HOISTS-EIECTRIC HOISTS 
I OVERHEAD TRAVELING CRANES

READING CHAIN a  BLOCK CORP. 2105 ADAMS ST., READING, PA

importing the necessary equipment, how
ever, offers a problem which undoubtedly 
will defer any definite planning.

CANADIAN COM PANY B U IL D IN G  
U N IT  FO R  OXALIC ACID

W o r k  is in progress a t the plant in 
Hamilton, Ontario, of the Canadian Ani
line and Extract Co., L td., on a new 
unit which will be used for the manufac
ture of oxalic acid. T he plant is expected 
to be in operation in a few weeks. In the 
last year the company installed four new 
distillation units for production of chem 
icals consumed at the plant and also pu t 
up an addition to house drying and powder
ing equipment.

PE N T A E R Y T H R IT E  P R O D U C T IO N  
ST A R T E D  IN  SW E D E N

A p l a n t  for the manufacture of penta- 
crythrite is being established in Sweden by 
Bofors. W hile this material will be used 
as a basis for making explosives, it is ex
pected to have many civilian uses includ
ing tha t of an estering agent for pine oil. 
T he company also is experimenting with 
production of synthetic resins.

BRAZIL E X P E C T S SMALL GAIN  
IN  CARNAUBA W A X  SU PPL Y

E s t i m a t e s  on the supply of carnauba 
wax from the State of Bahia, Brazil for 
1944 place probable production a t 500 
metric tons. This would represent a slight 
increase over the 450 metric tons pro
duced in 1943. As there is no local con
sumption, the total supply is available for 
export. Stocks on hand at the beginning 
of February were only 10 metric tons at 
Bahia and about 30 tons at interior points.

SALES O F CHILEAN N IT R A T E  
DECLINED LAST YEA R

W o r l d  sales of Chilean N itrate of soda 
for the fiscal year ended June 30, 1943, de
creased somewhat in volume according to 
the annual report of Lautaro N itrate Co., 
Ltd. Total sales for the period amounted 
to 1,243,040 tons compared with 1,371,- 
284 tons in 1941-42. T he company’s share 
of this total was 420,823 tons. I t  also sold 
376,954 kg. of iodine.

NEW  COBALT D E P O S IT  F O U N D  
IN SPAIN

W h a t  i s  considered to be the richest 
cobalt deposit in Spain recently has been 
uncovered in the eastern section of the 
Province of Oviedo, about 20 kilometers 
west of Panes. Analysis showed cobalt con
ten t to be 5.9 percent. W hile the ore con
tains arsenic, a satisfactory method of com
mercial extraction of cobalt has been found 
and it is estimated that production may 
reach 200 tons a m onth.

LARGER PR O D U C T IO N  O F PALM  
O IL IN  BELGIAN CONGO

T h e  South African press is authority for 
the statement that current rate of produc
tion of palm oil in the Belgian Congo is
110,000 tons a year. In 1938, the annual

ON M AIN TEN ANCE  
WITH READING CRANES

T E R R A C E BUFFALO 2, N. Y.

You save on maintenance costs wit+i Reading Cranes because of 

the simple, easily accessible unit design. Th is permits easy 

removal from the hoist assembly of individual motors, drums or 

gear housings without disturbing other units or changing their 

al ignment.

Other low maintenance features are: split gear cases to simplify 

maintenance, long life anti-friction bearings throughout, machined 

grooves on the drum to save cable wear and replacement. For 

full information on the long trouble-free performance of Reading 

Cranes, write for your copy of “The W h y  and How of Faster 

Production at Less Cost.”
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C O N C I S E
B U L L E T I N

V - 8 3 7
O N  REQUEST

Oleum, etc.,
Difficult to Seal 
by Stuffing Ban 
Packing...

IS THE nnSIU ER

E s ta b lis h e d  1859■ - —, CłlUl/llłllCw

THBER Pump Co 294 ELM STREET 
BU FFALO , N. Y,

produstion was only 74,000 tons. Scientific 
treatm ent of fruit and improved factory 
processes for extraction of oil have con
tributed to the larger outputs and also have 
improved the quality of the oil.

E IR E  MAY USE N EW  PROCESS 
FO R  SU PER PH O SPH A T E

P r o d u c t i o n  of a concentrated super
phosphate w ithout the use of sulphuric 
acid has been investigated by the Em er
gency Scientific Bureau in Eire. Considera
tion has been given to a process which uses 
phosphoric acid. T he Bureau has not 
experimented with the manufacture of 
superphosphate from serpentine bu t has 
been concerned principally with convert
ing the insoluble phosphate from Clare to 
a citric-soluble form. Tests have shown 
that a material with a high degree of solu
bility can be produced by treating the 
ground phosphate rock with sodium car
bonate.

NEW  FU LLERS EA R TH  SUPPLY 
FOUND IN  MOROCCO

A n e w  deposit of fullers earth has been 
discovered near Oujdan, in northeastern 
Morocco. Prior to this discovery, Morocco 
was estimated to have deposits of about
600.000 metric tons of this material. In 
1938 several thousand metric tons were 
shipped to France. Figures for later years 
are not available bu t it is estimated that 
the country can supply France with 20,000 
tons which it formerly obtained from 
Germany each year.

ARGENTINA PLANS T O  EXTEND 
LIN SEED  O IL  O U TPU T

R e q u e s t  has been made by the Argen
tine M inister of Agriculture that domestic 
plants increase production of linseed oil, 
using seed from both the 1942-43 and 
1943-44 crops. If the proposed increase is 
carried out a total of 1,500,000 metric 
tons of linseed will be crushed yielding
35.000 tons of linseed oil each m onth. 
T he first estimate on the current seed crop 
indicates an outturn of 1,800,000 tons 
with present stocks about 658,000 tons.

NEW  CHEM ICAL PR O D U C TIO N  
PLANNED IN  SPAIN

S e v e r a l  new chemical plants are to  be 
established in Spain, a European technical 
publication announces. Hijos de Luca de 
Tena expect to have an annual output of
100.000 kilograms of citric acid a t their 
factory in Seville. T he cyanamide plant of 
M . D . Reynals, at Santander, will produce
20.000 tons annually. O utput from a new 
sodium silicate works a t Valencia will total 
360 tons a year, it is stated.

MATCH COMPANY FO RM ED  
IN  PANAMA

A p l a n t  for the manufacture of wax 
matches has been established in Panama. 
It will be operated by Fabrica Nacional de 
Fosforos de Barlctta y Compania, Ltda. 
T he company has a capital of $150,000 di
vided equally between Panamian and 
Cuban interests.

S y A / T R O N

WATER, AIR, or O IL  OPERATED

VIBRATORY MATERIAL HANDLING 
EQUIPMENT
"E X PL O SIO N  P R O O F ”

Sulphuric fliid 
miHBd Reids

W ater, air or oil operated to suit the 
application—for operation in hazardous 
atmospheric locations, or handling explo
sive materials.

VIBRATORS
application

Urnnrfi r\it
For application  to 
those constipated”  
bins, hoppers and 
chutes, to  keep  their 
contents ag ita ted  and 
free-flowing.

Can be operated  a t 
a high speed, o r a low  
speed— 2400 to  4800 
v ibrations per m inute.

JOLTERS
T o  increase the  net 
contents of various 
containers. P ar
ticu larly  eSective 
on  ligh t, fluffy 
m aterials.

VIBRATING 
FEEDERS

For the contro lled  
feeding o f bu lk  m ate
ria l—w ith  valve con
tro l o f ra te  o f flow.

Operates efficiently on water, air or oil pressures of 40 psi. 
and up.

W here no water, or low pressure only is available, a small 
electric motor driven, closed circuit pump system can be 
furnished at reasonable cost

W rite us about your problem.
SYNTRON CO., 610 Lexington, Hom er C ity , Pa.

FEEDER
MACHINES

C o m p l e t e  m achines 
ready fo r opera tion .

Vibraced hoppers, 
v ib ra ting  feeders w ith  
valve con tro l o f ra te  
of flow.

For handling liquids 
here enum erated, 

T a b e r  V e r t i c a l  

Pumps are built for , 
h i g h e r  p r a c t i c a l  

p e r f o r m a n c e ,  to 
operate in a vessel 

s e a l e d  a g a i n s t  
f u m e s  or g a s e s .
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M  R E A S O N S  f i r . . .
ACME patented MULTI-JET BAROMETRIC CONDENSERS 

OPERATE WITH MAXIMUM ECONOMY/

CONDENSER FOR EVAPORATORS

VACUUM COOLING SYSTEM

CONDENSER FOR VACUUM PAN

ACME PATENTED 
MULTUET BAROMETRIC 

CONDENSE *  S j

«CONO
EFFECT

THIRD
EFfECT Designed fo r vacuum processes where the condensate is not 

retained, the Acme Patented Multi-Jet Barometric Condenser 
combines the economies o f both wet and dry operation. This 
patented unit offers the follow ing exclusive features;

0  COUNTER-CURRENT FLOW that produces higher vacua 
(hitherto feasible only with dry operation).

©  CONVERGING JETS that expel the incondensible gases 
from the top o f the condenser w ithout the use o f vacuum - 
pump or ejector I the principal advantage o f we t opera tion ).

0  A  PATENTED SEAL that prevents the escape o f vapors until 
they reach the top o f the condenser, thus making it possible 
to combine advantages (1 ) and (2) in one piece o f equipment.

O '."- :ï- - ’ "
POSITIVE CONTROL o f both involute and converging jets 
that attains maximum condensation at a minimum expendi
ture of wafer, even under fluctuating loads.

© J .O W  INITIAL COST o f equipment and installation.
© S IM P L E  DESiGN includes no moving parts, w ill not clog, 

and requires virtually no maintenance cost.- .. ïs&fh
O  CONVENIENT OPENINGS fo r quick, easy inspection.

Ï Bulletin Mj-44 "Acme Patented Muiti-Jet I  
Barometric Condensers" sent upon request J

Where vacua over 27" Hg. are to be attained, we recommend 
the use o f an Acme Counter-Current Barometric Condenser 
with suitable vacuum pump or ejector. The complete Acme line 
embraces every important type o f condenser and e jector. O u r - 
engineers are prepared to  study the requirements o f any 
process and to make suitable recommendations fo r the most 
efficient operation.

VAPOR
PIPE

HO TWILL ; j it

a c m e  patented  
m u ltw it  bar o m et ric  

c o n o e n « rVACUUM HEADER

ATMOSPHERIC 
HEADER \

BAROMETRIC
LEO

MANHOLE

STIRRER 
SHAFT <

SPARGER
STEAM

HEADER

HOTWEU.

a c m e  paten ted  ¡ 
MULTWET BAROMETRIC 

CONDENSER —

IR SM ltH m e  ^M ACHINE CO.. OR ELAN D, PA



FROM THE m  OF
DAN GUTLEBEN, E n g i n e e r

MAX K U H N ER , the wizard of the steam 
boiler division of the Riley Stoker Corpo
ration spends his evenings with a loose-leaf 
scratch pad. By emergency, an idea may 
flash before he reaches the nu t stage (no 
insinuations!) and then the doodle is 
formed on Mrs. Kuhner’s white table 
cloth. W hen  curfew rings, the floor of 
his den looks like Fall in the woods except 
that the leaves are white and covered with 
wierd configurations. Max’ nimble wit has 
evolved many wondrous steam generators 
which have spread his repute to interna
tional extent. His works are well known 
in Russia as they arc in the Americas. He 
makes his own path through the wilderness 
and has thus built huge and awe-inspiring 
steam generators that have set new sum
mits in size and efficiency. (Sec "Power” 
Oct. 1943).

O ne evening before Pearl Harbor, a
brain storm suggested a “package” boiler. 
In case the call for the mastodons should 
slump, he could descend to the “rcdicu- 
lous” and thereby keep the wolf from the 
door. W hile he was relaxing he drew a 
1 0 4  foot square which is the maximum 
cross section permitted for shipping. Then 
he fashioned a ,3-ft. drum in the center at 
the bottom- and another dircctlv above. 
I’he doodling continued bu t the distance 
between the drums was too small for a 
practical tube arrangement. He was
stymied. A t this stage son Fred had just 
finished his elementary geometry lesson. 
He threw his arm around his dad’s neck 
and leaned over his shoulder to ascertain 
the cause of the knitting of the brows. 
Like a flash the boy suggested that the sum 
of the legs was greater than the hypot
enuse. This started a new series of
doodles and the boy is now the patentee 
of an original idea. T he design has just 
recently been resurrected and an order
came in for 30 boilers with 300 more in 
the offing.

"T H E  M AN W H O  DOES N O T  FIN D  
joy in his work will not find it any
where,” according to Elbert Hubbard. 
There is excitement and romance in search
ing for the first job and happiness when 
the right one is found. God’s plan dis
closes itself in youthful inclination, but 
making the goal is frequently a matter of 
trial and error. Around 1900, the fresh 
grads considered it a sin to remain station
ary for longer than six months. I t was 
desirable to base the development upon a 
versatile foundation. T he job did not 
imply an obligation to stay. Education did 
not proceed under present elaborate pro
grams at company expense bu t rather by 
the urge of the apprentice himself. Inden
ture had gone out of fashion and the rate 
of pay just about covered the price of 
board and room and books. The lowncss 
of pay was even an advantage as it could be 
fully earned and it left independence of 
movement with a clear conscience. The 
present costly “abundance” did not exist to 
demand luxuries beyond earnings. How
ever, effort and sacrifice are still essentials 
of success. Every man follows a different 
and interesting pattern as recounted below. 
The experiences arc actual and not ex
cerpted from McGuffev’s reader.

"PRO FESSO R” CARL LEO N ARDT 
started his contracting career at the head 
of a wheel barrow gang. In '91 he did the 
masonry work at the Chino sugar house in 
California and then followed right through 
all of Oxnard’s subsequent houses. C on
crete mixing was a strong-arm job when 
Carl Leonardt started his contracting 
career. At Ames, Nebraska, he performed 
the work by means of a homemade rotat
ing wooden drum about six feet in diam
eter. It was heralded far and wide as a 
product of “yankee ingenuity” . Sinsheimer 
was his field manager both at Oxnard and

Ames. His foreman at Ames, and able 
abettor, was Mike Claasen, a big raw- 
boned German who talked like an Irish
man—and had an Irish wife. He possessed 
a permanent deformation of the proboscis, 
acquired presumably through impetuosity 
and boldness. Carl had the strength of an 
ox. A t Ames there were two factions, the 
Irish and the German, and Carl bore al- 
legicnce to the latter. The antipathy be
tween the nationalities was accentuated by 
jealousy engendered by Carl’s one-sided 
generosity. W henever he went to Omaha, 
he always brought back a barrel of beer ex
clusively for the edification of his own gang. 
On Sunday afternoons the boys got drunk 
and occasionally wrecked the bunk house. 
One Sunday one of the prominent propo
nents of the Irish persuasion proclaimed 
that he was about to pay a professional visit 
to Leonardt and he invited the comrades to 
remain without and await developments. 
Directly he passed the door into Carl’s 
construction shanty, there was an awful 
crash and out came the Irishman head-first 
thru the window, taking the sash with 
him. Carl was a man of action and hard 
as steel. Later he became the outstanding 
contractor of Los Angeles and attracted the 
largest and most difficult contracts in 
Southern California, including power 
plants and large public and private build
ings. He also founded the South W estern 
Portland Cem ent Company with plants in 
various parts of the country. He was a 
pioneer in reinforced concrete construc
tion. His son grew into a construction 
superintendent of surpassing ability. One- 
day while performing his task atop a steel 
skeleton, he slipped, crashed to the ground 
and lost his life. T he loss of his son broke 
Carl’s heart. Life had no further attraction 
for him.

IT  IS T O L D  that his son-in-law greatly 
revered the Old Man and frequently made

M ax K u h n cr’s “ p a ck age  b o iler”  d esigned  w itli 1034 ft. square cross-section  to perm it sh ip p in g  assem b led
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Usually there is the most efficient way of doing any opera
tion and this applies to handling Chem icals. A  lot of time and 
labor is lost in many plants by obsolete handling methods. 
D R A C C O  Pneumatic Conveyors are in daily use in some 
of our largest Chem ical Plants, because out of years of 
experience, they have proven efficient and have reduced 
handling cost to the M INIM UM . Material handling is an 
unavoidable daily expense that should be kept as low as 
possible. W hy not have D R A C C O  Engineers advise you? 
They have over 30 years experience and have reduced 
handling cost to the M INIM UM  for many.

• For Further Information w rite  •

D R A C C O  C O R P O R A T I O N
4071 E. Wb\\x St., Cleveland 5, Ohio •  New York Office, 130 W . 42nd St.

extra (and sometimes mischievous) effort 
to bring gladness to his heart. O n an oc
casion when Carl undertook a journey to 
Chicago, the son-in-law surreptitiously ar
ranged with the dining car steward to enter
tain the Old M an at dinner and “reverse 
the charges” . Carl was minutely described 
so that the steward would recognize him 
as soon as he crossed the. threshold. T he 
steward performed superbly. H e told Carl 
that, because of his prominence, he was to 
be the guest of the Southern Pacific Rail
road. Carl appreciated the honor to such 
an extent that lie accepted the steward’s 
ministrations not only for the first dinner 
bu t throughout the 72-hour journey. The 
son-in-law had underestimated both Carl’s 
pleasure and the volume of his appetite.

S. W . (SID) S IN SH E IM ER  who built the 
original Holly Sugar Corporation’s factories 
and later became President of the Ameri
can Crystal Sugar Company won his bache
lor’s degree at California in ’95. H e had a 
desire to enter the beet sugar industry and 
accordingly presented himself at the gate 
of the time-keepers’ shanty at the Chino, 
California factory. There were 75 men in 
front of him , all clamoring for a job. All 
day he stood in line. As night approached, 
one applicant after another dropped out of 
line till Sid alone was left. A t m idnight 
he told the gate keeper that he was quart
ered at Burgermann’s rooming house and 
would keep an ear cocked for a message in 
case a call should come in for a man. Sure 
enough at 2 A.M. a press puller succumbed 
to the heat and Foreman Pepper (son of 
the Senator from Kansas) sent for Sid. T he 
stipend was ten cents per hour and it was 
the toughest job in the factory. Here Dr. 
Portius discovered Sid and took him into 
the laboratory. From then on progress 
was rapid.

W H IL E  SID W AS B U IL D IN G  the
Swink factory in Colorado, a padre from 
La Junta organized a modest mission and 
made weekly trips to administer religious 
comfort to the families. T he seed storage 
house was given over to serve as the m eet
ing place. W hen cold weather set in and 
began to chill the fervor, Sid dug down into 
his jeans and built a little chapel for the 
padre and provided a stove and a winter’s 
supply of coal.

SID W AS N O T  AVERSE to an occa
sional game of poker. In one of these 
after-payday games, Sid captured Hank 
Knapke’s fortnightly earnings of $68.00. 
T he next morning Sid greeted Hank and 
asked him how he had enjoyed himself 
last night. T hen he handed back H ank’s 
roll with the remark that his purpose had 
not been profit b u t fun.

A T T H E  ROCKY F O R D  FA CTO RY , 
the first year’s output of molasses was ac
cumulated in an earthen reservoir for pro
cessing in the second year. W hen  the pit 
had filled, a request came from the New 
York office for an analysis. T o  secure an 
average sample, Sid built a raft. Sugar 
Boiler Rollins served as gondolier, Sid as 
captain and chemist Schwartz as sample 
taker. W ithou t Schwartz’ knowledge it 
had been prearranged for the gondolier to 
rock the boat just as the chemist was lean-
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T hese d iagram s ap p ea r as p a n  
o f  th e  B lic k m a n  b r o c h u r e  
" W h a t to  Look fo r W h en  
you Specify Stainless Steel fo r 
Y o u r Processing  E quipm en t"  
W rite  fo r the  b ro c h u re  on  
y ou r com pany stationery .

GOOD. Proper grinding 
flush with the original sur
face, m aintains the full 
thickness of the parent sheel 
and provides a smooth sur
face with the weld practi
cally invisible.

s m m

ing over the edge to get the sample. Sid 
was then to affect a stampede and bump 
the chemist into the molasses. T he plan 
was pu t into effect bu t the agile chemist 
dodged and Sid himself slid into the gool

W H IL E  ST R O L LIN G  down Broadway 
one day in New York, meditating about 
the administration of his factories, Sid ad 
ventitiously m et Bill Hoodless, manager of 
the Pennsylvania Sugar Refinery. In  the 
show window -a purveyor of gentlem en’s 
accessories was exhibiting a line of luxuri
ous canes. After the greetings were over, 
Sid entered the store and bought two gold 
headed walking sticks at fifty dollars each, 
one for Bill and one for himself. Thus 
equipped the twain proceeded to march 
down Broadway, the while settling some 
im portant affairs of m utual interest.

F R E D  TAYLOR, V IC E  PR E SID E N T  of
the Utah-Idaho Sugar Company was bom  
on an Idaho cattle ranch. T he winter of 
1888, unprecedented in severity, nearly 
liquidated the family homestead. Accord
ingly at thirteen, Fred found it  expedient 
to shift for himself. H e maintained full
time occupation by alternating seasonally 
as cowboy, sheep-shearer and stage coach 
driver. A t 23 he reached the pilot job on 
the stage coach line of Monida & Yellow
stone in M ontana, which was comparable 
glamorously with driving a 20th century 
limited and required equal skill. In  the 
Fall of ’98 he made a holiday journey to 
the metropolis of Ogden where Eccles’ 
new beet sugar factory was about to start 
its first campaign. T he enthusiasm got 
him  and he took to the beet sheds with a 
poker. From here he followed the beets 
through all the routine processes till at the 
end of the campaign he reached the crys- 
tallizer floor, one story below the top. His 
whirlwind progress was too fast for the 
paymaster. Responsibilities increased while 
the basic pay of fifteen cents per hour 
remained inconsequentially stationary. T he 
next Spring he was sent to the Lehi factory 
to acquire the intricacies of Henry Vallez’ 
triple osmose process and to  master the 
art of boiling sugar. Early in the same 
summer he joined Guy Dyer for a cam
paign at Los Alamitos, California where 
the harvest starts three m onths earlier. In 
the Fall he was back in Ogden in charge 
of the pan floor, having thus progressed in 
one year from the lowly job of pushing 
beets into the flume to the topmost position 
in the alchemy of the art. This job brought 
him an honorarium of ninety dollars per 
m onth paid in gold. H e regarded the 
windfall with awe and humility, amazed 
that he could have merited so generous a 
reward. T he pioneer plant a t Ogden mul
tipled into the Amalgamated Sugar Com 
pany and Fred emerged from the superin
tendency of one of the plants to the staff 
position of general manger. H e studied 
law on the side which meant “burning the 
m idnight oil” and developed high skill as 
a public speaker. His reputation as an ex
pert in sugar production brought him  to 
W ashington during the first world war to 
serve on the President’s sugar control 
board. W hen  the cane refiners needed a 
manager of their Institute, they selected 
beet sugar expert Fred for the job.

to
yielded SE m es

¡n Stainless Steel

p ro ce ssin g  

E Q U I P S

Before "inducting” a new processing vessel into 
w ar w ork examine its joints and welded seams. 
For the life and strength and corrosion resistance 
of your equipm ent depends on the soundness 
of the welds.

Im proper w elding can often be recognized 
w ith the naked eye. T he diagram s at the righ t 
may serve as a guide to engineers in detecting 
proper and im proper welds.

T he most practical way to elim inate the dan
ger of im proper w elding in your stainless steel 
processing vessels is to select a fabricator w ith 
specialized experience in w ork ing  w ith  this 
alloy. For years, S. Blickman, Inc., has devoted 
its large facilities m ainly to the fabrication of 
stainless steel equipm ent in  gauges up  to  Ys" 
thick. O ur know -how  assures you of processing 
equipm ent w ith  w elded seams that stand up 
u nder w artim e production.

All orders subject to 
Government priority regulations

POOR. Gas pockets In filler 
metal reduce strength of 
weld. Pock »marks are vis
ible on the weld surface.

POOR. Improper matching. 
Plates are not even with 
each other.

POOR. Part of the filler 
metal surface is below the 
surface of the sheets. This 
forms a recess in which for
eign m atter may collect. 
When this type of weld is 
ground flush, the undercut 
appears as a crevice in the 
flat surface.

GOOD The filler metal fully 
occupies the space between 
the welded sheets, com
pletely eliminating all pos
sibility of crevices.

POOR. This seam has not 
been fully penetrated by the 
filler̂  metal. Consequently, 
the joint is weaker and a 
crevice is formed on the 
under side.

GOOD. The filler metal has 
fused clear down to the bot
tom of the space between 
the sheets, making a strong 
clean joint.

POOR. Excess grinding 
down to the level of an un
dercut to eliminate the crev
ice has thinned the parent 
metal and weakened it.

sur- 
the full 

îe parent sheet
n tmnrtłK * 11 r _
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M ES IH TBE M M .

Ilalwyn Reynolds Smith, for the past four 
years a consulting chemical engineer in 
Southern California, has been appointed 
Pacific Coast Editor of Chem. & M et., 
and will make his headquarters in the 
Los Angeles offices of the McGraw-Hill 
Publishing Co. Since 1939, Mr. Smith 
has been a registered professional chemical 
engineer in Colorado, having completed 
his chemical engineering education in 
Denver University in 1936. He had previ
ously worked for Armour & Co. in Chi
cago, the United States Department of 
Agriculture in Salt Lake City and, most 
recently, for the Consolidated Aircraft 
Corp. of San Diego where he was engaged 
on the adaptation of plastics to aircraft 
construction.

Mr. Smith plans to spend the month of 
April 15-May 15 in the New York offices 
of Chem. & Met. and on his return will 
attend the meeting of the American Insti
tute of Chemical Engineers in Cleveland 
and will renew contacts in Denver and Salt 
Lake City. In his new position he suc
ceeds to that held for many years by Dr. 
Paul D. V. Manning, who resigned late 
in 1941 to become vice-president in charge 
of research for the International Minerals 
&• Chemical Corp. of Chicago.

Anthony J. Rollen has been appointed pro
duction manager of the Newark plant of 
Maas & W aldstein Co., producers of in
dustrial finishes. He joined the company 
34 years ago.

Ilenry H . Bitler and Frank H. Reichel 
have been elected directors of the Ameri
can Viscose Corp. Mr. Bitler is manager 
of acetate rayon and vinyon production 
for American Viscose, for. Reichel is 
president of Sylvania Industrial Corp.

"  • N . Williams, formerly assistant to the 
president of Wcstvaco Chlorine Products 

, r p . ’ been elected vice president in 
vV f u n c t io n .  M r, Williams, a
v\ estvaco director since 1941, joined the 
company in 1924.

Louis S. Fryer, production manager of In 
dustrial Rayon Corp. for the past four 
years, has been named vice president and 
production manager. A graduate of New 
York University in chemical engineering, 
Mr. Fryer joined Industrial Rayon in 1931, 
following nine years spent in research and 
development work with other rayon pro
ducers and consulting engineers. His 
headquarters are at the general offices of 
the company in Cleveland.

J. W . Raynolds, deputy director of the 
Chemicals Bureau, W PB , has resigned as 
of Mar. 15. Mr. Raynolds, prior to his 
association with the W PB , was a Fellow of 
the Mellon Institute and president of the 
Raolin Corp. W . F . Twombly, chief of 
the Aromatics and Intermediates Section 
of the Chemicals Bureau, will succeed Mr. 
Raynolds in his capacity as assistant di
rector in charge of the Drugs and Cos
metics, Protective Coatings and Plastics 
Sections.

Harry C. Claflin, recent graduate of the 
Case School of Applied Science, has been 
appointed to the technical staff of Battelle 
Institute, where he will be engaged in 
Chemical research. O ther recent appoint
ments include Samuel L. Case as research 
metallurgist and Nicolas Baklanoff as trans
lator of technical literature and patents.

W illard H . Dow, president of the Dow 
Chemical Co., James A. Rafferty, presi
dent of the Carbide & Carbon Chemicals 
Corp., and Charles F . Burgess, president 
of the Burgess Battery Co., were awarded 
honorary doctor of engineering degrees by 
Illinois Institute of Technology Feb. 21 at 
its 50th anniversary convocation.

J. Paul Oliver has been appointed admin
istrative technical assistant of the Research 
Division of Cardox Corp. Mr. Oliver, a 
graduate of the University of Iowa, has 
been superintendent of the Cardox elec
trochemical plant a t Claremore, Okla., for 
the last two years.

C. Davis Blackwelder has been elected a 
vice president of the Reynolds Metals Co. 
He will be in charge of engineering and 
will be located at the home offices of the 
company in Richmond, Va. He recently 
withdrew from the partnership of J. E. 
Sirrine & Co., engineers, with whom he 
had been connected for 21 years.

W illiam W . Small has joined the Power 
Specialty Co., of Houston, Tex., as an 
application and service engineer. Mr. Small 
is a graduate of Texas A. & M . College 
from which he received a B.S. degree in 
chemical engineering.

Joseph F. O ’Brien has been appointed as
sistant to the president of Vulcan Iron 
W orks where he will have charge of all 
matters relating to operation and produc
tion.

J. F. H un t has been appointed general 
manager in charge of operations for Ore- 
fraction. Inc., Pittsburgh, Pa. Mr. H unt 
has spent 19 years in the ceramic industry, 
having previously been associated with 
General Electric Co., Mullins Mfg. Corp., 
and more recently with T itanium  Alloy 
Mfg. Co.

J. W . Frasche has been named plant m an
ager of the new tire factory being con
structed in Miami, Okla., by the B. F. 
Goodrich Co. A graduate of Iowa State 
College, Mr. Frasche has been with the 
Goodrich organization for 15 years.

Stanley Asp, on leave of absence from his 
position of research chemist for Filtrol 
Corp., has been advanced from a captain 
to a major in the Engineers Base Head
quarters Co. Major Asp is now serving in 
the European theatre.

Frederick H . Heiss, chemist, Calco C hem 
ical Division, American Cyanamid Co., has 
been transferred from the company’s home 
offices at Bound Brook, to the Chicago 
sales office where he will be concerned

H. U . Sm ith L. S . Fryer C. D . B lack w eld er
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T h ere  are tw o w a y s  to p ro d u ce  
fine chem icals— Com m ercial Solvents 
uses both.

One process is biological— cultures of 
fr ien d ly  lit t le  “ b u g s”  con vert corn, 
molasses, and other reproducible prod
ucts oi the field into alcohol, butanol, 
acetone, riboflavin, and now penicillin.

The other process is chemical synthe
sis — heat, pressure, and catalysts are 
used to create new molecular combi
nations. From  synthesis comes ammonia,

m ethanol, n itro p araffin s, and their 
many derivatives.

With these two processes . . . and the 
men with the know-how to operate them 
. . .  Commercial Solvents is producing an 
ever increasing volume of chemicals 
essential to military and civilian needs.

Our Technical Service Division  
■will be glad to work with you on 
the development of chemicals to 
meet you r special requirements.
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BUY BONDS 
PRODUCE MORE 

SALVAGE SCRAP 

WIN THE WAR

H E A T  T R A N S F E R  E N G I N E E R S
M anufac tu rers  of Oil Coolers . G as, G asoline , D iesel Engine C ooling R ad ia to rs
In tercoolers . H eat E xchangers . Engine Jacket W ate r C oolers . Unit H eaters  
C onvectors . C ondensers . E vapora to rs  . A ir C onditioning  U nits . H eating  Coils 
Cooling Coils . a n d  a  C om plete line  of A ircra it H eat T ran sfe r Equipm ent.

D I S T R I B U T O R S

oe.° ? apr i% ,Co". O H o t a o - A - R- F lournoy, Bell (Los An-
1 '.  ^ a ll ,° rn !a~ W rig h tso n -c a m pi°n , N ew  York, N . Y .—W. P. 

n o r m s  Co., C hicago, Illinois—C. H. Bull, S an  F rancisco , C aliio rn ia . 
nxport: A m eresco, Inc., N ew  York, N. Y.

YOUNG RADIATOR CO.,
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Frederick E . Moskovics has been appointed 
industrial consultant to the A. O. Smith 
Corp. of Milwaukee.

Melvin E . Clark, a former assistant edi
tor of Chem. &  M et. and until Feb. 1, 
chief of the Program Coordination Section 
of the Chemicals Bureau, W P B , has re
turned to the employ of W yandotte C hem 
icals, Inc., and is temporarily located at 
the San Francisco office with his home at 
116 Harding Ave., Los Gatos, Calif.

L. A. Belding, formerly manager of the 
high-pressure tank car division of General 
Transportation Co., is now with the Henry'

& METALLURGICAL ENGINEERING

with the sale and service of its products 
to paint, printing ink and pigment con
sumers.

W irt Franklin, special field assistant to 
the Deputy Petroleum Administrator re
signed from that position Feb. 29 to de
vote his undivided attention to his per
sonal affairs. Mr. Franklin had been with 
PA W  since August 1941.

H . P. M unger has been appointed plant 
manager of two of the plants of the Van 
der Horst Corp. of America at Olean, 
N . Y. Before taking over his present re
sponsibilities, M r. Munger was superin
tendent of the new electrotinning plant 
of Republic Steel a t Niles, Ohio. H e is a 
graduate chemical engineer from Georgia 
Tech.

Young "Q u a d "  C oolers an d  C ondensers  function  on the  sam e 
princip le  a s  autom otive ra d ia to rs—th e re  a re  no w a te r  losses 
o r ex te rn a l pum ping  h e ad s . W here  tem p e ra tu re s  below  the 
am bien t d ry  bu lb  a re  req u ired  Young ev ap o ra tiv e  type  un its  
H e ft)  m ay  be  u sed  in d ep en d en tly  o r su p p lem en ta ry  to 
' Q u ad s" . M inim um  o pera ting  costs a n d  w a te r  m ake-up  re 
qu irem ents a re  a ss u re d  w ith  th ese  efficient e v ap o ra tiv e  
coolers a n d  condensers.

Fied H . Amon, technical director of the 
Carbon Black Operations of Godfrey L. 
Cabot, Inc., is now acting as technical 
consultant in the Office of the Rubber Di
rector. He is spending about half of his 
time in W ashington.

T HE above battery of Young "Quad" Coolers main
tains the jacket water and lubricating oil of eight 

600 hp. v-angle compressors and driving engines at 
suitable operating temperatures. This installation at 
a Southern Illinois refinery* for the production of Iso- 
Butane and Butane has been in successful operation 
for more than a year. Four of the six units have oil 
cooling sections mounted in front of the jacket water 
cooling cores. Auxiliary engines (each serving two 
units) rotate 10 ft., especially designed, induced draft 
fans through right angle speed reducers. At present, 
cores are installed in only two sides of each "Quad," 
leaving room for increased cooling capacity to take 
care of future plant expansion. Write for complete 
engineering data.

W . W . S k in n er

W . W . Skinner, chief of the Bureau of 
Agricultural and Industrial Chemistry of 
the D epartm ent of Agriculture, retired on 
March 31 after 40 years in the federal 
service. Long an advocate of research in 
the industrial utilization of farm products 
and byproducts, Dr. Skinner has played an 
active part in establishing the departm ent’s 
four regional research laboratories as well 
as other laboratories in which the indus
trial and food uses of farm products are 
studied.

" Q u a d s "  Cool 
W ate r a n d  O il

OF4,800 hp. PLANT

•T hree  " Q u a d "  C ondensers a re  u sed  to condense 40,000 
lb s. of s team  p e r  hou r a t  10 lb . g a u g e  p re ssu re .



J. Kaiser Co., of Oakland, Calif., engaged 
in the development of new transportation 
facilities.

W arren W . Leigli has resigned as special 
assistant to the Deputy Rubber Director of 
W PB  to join Ralph C . Busbey in organ
izing the firm of Busbey &  Leigh, man
agement consultants, in Akron, Ohio.

Junius David Edwards, assistant director of 
research, Aluminum Research Laboratories, 
was recently named recipient of this year’s 
Pittsburgh Award by the Pittsburgh sec
tion of the American Chemical Society.

O. II. York, chemical engineer with Metal 
Textile Corp., has been pu t in charge of 
developing chemical applications for knit
ted metal mesh.

A rthur C. Cope

Arthur C . Cope, associate professor of 
chemistry a t Columbia University, has 
been announced the winner of the $1,000 
American Society Chemical Award in Pure 
Chemistry for 1944. D r. Cope was cited 
for outstanding research in  organic chemis
try which was said to be of timely value in 
the fields of plastics and drugs. T he ACS 
Prize, provided by Alpha C hi Sigma, was 
founded in 1931 by the late A. G. Lang- 
muir to encourage fundamental research 
by young chemists working in North 
America.

V. N. Krivobok, an authority on stainless 
steel, has become associated with the D e
velopment and Research Division of The 
International Nickel C e. D r. Krivobok’s 
work will consist mainly in development of 
markets for alloy and stainless steels and 
to assist steel manufacturers in expanding 
markets for postwar products.

Robert H . Bollinger, chemical engineer in 
abrasive classification and process develop
m ent for Bausch & Lomb Optical Co., 
Rochester, N . Y., has received a commis
sion in the U . S. Naval Reserve. M r. Bol
linger attended Rutgers University' where 
he completed the ceramics curriculum in
1941.

George F . Rugar has joined the staff of 
the Research and Development Division 
of Diamond Alkali Co. Dr. Rugar’s duties 
will include study o f industrial applications

KEMP of BALTIMORE is  

now  provid ing  high- 

efficiency dryers and  

inert gas producers for 

alk ylation , dehyd rogen 

ation  and catalytic  

cracking p lants . . . for 

butadiene, styrene and  

co-polym er p lants. For 

technical bu lletin s, 

descriptive lea fle ts  and  

g en era l inform ation, 

address The C. M. Kemp  

Mfg. Co., 405 East Oliver 

Street, B altim ore, Md.
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for new products. H e was formerly with 
Hooker Electrochemical Co. O ther new 
Research Departm ent additions announced 
by Diamond include John Meiler who will 
be in charge of the departm ent’s work in 
the wood chemical field, and Lewis W el- 
slians who will supervise the departm ent’s 
activities involving magnesium oxide and 
magnesium derivatives.

C. A. Hemingway has been elected a vice 
president of W itco Chemical Co. Mr. 
Hemingway, who has been associated with 
the company since 1922, will continue in 
charge of their Cleveland office.

John M . Schweng has been appointed to 
the staff of Turco Products, Inc., where 
he will serve as chemical research engineer 
and director of bacteriological research.

Glen David Baglcy, a leader of the experi
mental cngincring group of the Union Car
bide & Carbon Research Division, has been 
awarded the Jacob F. Schocllkopf Medal 
for 1944 by" the W estern New York Sec
tion of the American Chemical Society.

W . W . Highberger, 37, of the Chemical 
W arfare Service, U. S. Army, reported 
missing in action in the European theatre 
a year ago, is now listed as lost in action. 
Lieutenant Highberger has been posthum 
ously awarded the O rder of the Purple 
H eart and the decoration has been pre
sented to his widow, Mrs. Dorothy F. 
Highberger. Lieutenant Highberger re
ceived his commission in September, 19.42, 
while he was associated with T he Mathic- 
son Alkali W orks.

Darwin T . Aldrich, John W . Brodhacker, 
and Carlos L. G utzeit have recently joined 
the research departm ent of Commercial 
Solvents Corp. at Terre H aute, Ind. Mr. 
Aldrich, formerly instructor a t Purdue U ni
versity, will be in the bacteriological divi
sion. M r. Brodhacker, a recent graduate 
in chemical engineering from Missouri 
School of Mines, has been assigned to the 
engineering group. Dr. G utzeit, formerly 
with Best Foods, Inc., Standard Oil D e
velopment Co. and Shell Oil Co., will be 
in the organic chemicals section of the 
research department.

A. Grodner has accepted the post of chief 
enginer of Alloy Fabricators, Inc., Perth 
Amboy, N . J., in charge of the design and 
construction of process equipm ent for the 
chemical, food and pharmaceutical indus
tries. Mr. Grodner.was formerly associated 
with the Process E quipm ent Departm ent 
of the Blaw-Knox Division.

W . K. Priestley, formerly chief of process 
engineering at the Bristol plant of the 
U. S. Rubber Co., has been promoted to 
the position of development engineer. 
O ther recent promotions at the Bristol 
plant include L. E . Dickinson, chief chem
ist to chief process engineer; W . H . D ib
ble, assistant chief chemist to chief chem 
ist, and J. F . S. A bbott to chief latex engi
neer in charge of latex development and 
control.

George H . McGregor, until recently senior 
chemical engineer in the Pulp and Paper 
Section of the U. S. Forest Products Lab

Installed "ON SCHEDULE” 
at Giant K O B U T A  Synthetic Rubber Plant
Supplying and installing mile upon mile of efficient Heat Insula
tion for the great butadiene and styrene plant at Kobuta w as a 
BIG job, over $1,000,000 . . .  but not too big for CAREY SERVICE!

CAREY'S large production facilities, nationwide distribution 
service, and specially-trained engineers and erection crews of 
the Carey Contract Organization — ALL combined to provide 
adequate Heat Insulation for this immense project, with record- 
breaking speed and efficiency.

Whatever your insulation problem, remember—you can ALWAYS 
depend on CAREY SERVICE for high quality materials, expert 
and speedy installation, and utmost economy. For information 
on the complete line of CAREY Heat Insulations, write Dept. 15.

Conserve fuel . . . Increase Power . . . END THE WAR FASTER!

T H E  P H I L I P  L A K E Y  M EG. C O M P A N Y
Dependable Products S in ce 1873 

I .O C K I.V M K  C I N C I N N A T I 1 5 ,  O H IO

In  C a n a d a :  T h e  P h i l i p  C a r e y  C o .,  L td .

Office a n d  F a c t o r y :  L c n n o x v i l l e ,  P .Q .

Partial view  o f the great 
butadiene and styrene plant 
at Kobuta, Pa., built fo r  
the D efense P lant Corp. 
by Koppcrs Company and 
operated fo r  the Rubber 
Reserve Corp. by Koppers 
United Co. Vast quantities  
o f Carey H eat Insulation  
were installed in this unit.

1 6 8
• A P R IL  1 9 4 4  • CHEMICAL & METALLURGICAL ENGINEERING



IF IT’S A PROBLEM OF IRON REMOVAL—IT’S A JOB FOR W AfGS

DINGS MAGNETIC SEPARATOR CO., 505 E. Smith St., M ilwaukee 7. W is. 

World's Largest Exclusive Builder of Magnetic Equipment. Est. 1899

Separation— Purification— Concentration— Crusher and Grinder Protection
I f  you have any problem involving the removal tions of the principles of these separators can be

of iron or iron oxides, submit it to Dings for con- made to meet almost any problem—you may be
sideration. Dings has made thousands of success- surprised what Dings High Intensity Magnetic
ful applications of electro-magnetic separation for Separation can accomplish for you. Jobs thought
removing iron from both wet and dry materials, impossible a few years ago are now done daily by
A few of the standard models of Dings machines Dings Machines. Write today for complete in-
are briefly described on this page. Special applica- formation.

FR E E  MAGNETIC TEST 
OF YOUR PRO DUCT

To find out the iron content o f  
your product and how to reduce  
i t  to  the desired  point, send a  25  
to  50 lb. sam ple to D in g s . It w ill  
be tested  on D in g s S ep arators  
and a u th en tic  resu lts  and com 
p lete  recom m endations w ill be 
furn ish ed .

F O R  ST A T IO N A R Y  INSTALLATIO NS  
M agnetic Drum — C o n sists  o f  revo lv -  

in g  tu b u la r  shell 
' ï  « B R S  around  p o w erfu l  

rffiffljBjSH co ils . In effect, op- 
e ra tio n  is  l ik e th a t  

P u lley . (D ra w -  
s h o w s  oper- 

a t io n .)  D r u m s  
a r e  a v a i la b le  in  

M  a  w id e  v a r ie ty  of
■ ¡ P û  h o u s in g s  w h e n

v  I d esired . A sk  fo r
apggggg j | C ata log  660.

Spout Magnet— F o r  in s ta lla t io n  in  bot- 
tom  o f  ch u tes. A  step  is  provided  in  
m a g n e t fa c e , w h ich  iro n  co llec ts . C at
alog 301.

ALNICO  
H O R SESH O E  

MAGNET  
V e r y  p o w e r f u l ,  

2% "x3" w ide. P o le  
bases % "x% ".

Send Sam ple T oday!

MAGNETIC
SEPARATION
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the^MPLETELÍne

‘P u łH /f ¿ t W ¿t¡k CC

D E M I N G
The complete line of Dem ing  
Industrial Pum ps and C om 
plete Water Systems provides 
a w ide scope of selectivity for 
type and size  o f  eq u ip m ent 
to meet specific requirements.

Engineering data on all types 
of Dem ing Pumps is readily 
available in specialized cata
logs and bulletins com p iled  
primarily for technical men.

Select the data you  requ ire  
in the table below  and write 
us for copies. N o  obligation.

THE DEMING CO. • SALEM, OHIO

orator}', Madison, W is., has joined the 
staff of Swenson Evaporator Co., Division 
of W hiting Corp., Harvey, 111., in the ca
pacity of manager of their pulp mill equip
ment department. Mr. McGregor will have 
charge of sales of Swenson equipm ent for 
the paper and pulp industry, including 
black liquor recovery systems, evaporators, 
and pulp washers.

Louis J. Curtm an, professor of chemistry 
at Citv College, head of the qualitative 
analysis division of his department, has re
tired after 37 years of teaching.

J. S . F . Carter

J. S. F . Carter has been appointed engi
neer in charge of design and engineering 
service for the Process Division of S. D . 
Hicks & Son Co., Inc., Boston, Mass.

Harold M . M iller has joined the Sheffler- 
Gross Co. as field engineer. M r. M iller is 
a graduate of T he W ashington and Lee 
University and has spent ten years with the 
Sinclair Refining Co. Prior to joining Shef- 
fler-Gross he was with the Blaw-Knox Co. 
in connection with their synthetic rubber 
program, where he was engaged in the 
design, supervision and installation of in
struments and controls.

O B I T U A R I E S

James L. Goodwin, president of the W h it
lock Mfg. Co., Hartford, Conn., died 
Jan. 28, 1944. M r. Goodwin was active in 
the company up to the time of his death 
bu t had been in ill health for. some time.

Leroy S. Palmer, 56, dairy scientist and 
chief of the division of agricultural bio
chemistry of the D epartm ent of Agricul
ture at the University of Minnesota, died 
March 8 from a coronary occlusion.

John C. Robinson, president of the Robin- 
son-Wagncr Co., chemical manufacturers, 
died Feb. 25 at Port Chester, N . Y., at 
the age of 50.

M errill M . Thompson, electrochemist for 
the National Cash Register Co., Dayton, 
Ohio, died Feb. 26. A t the tim e of his 
death he was chairman of the Electro- 
deposition Division of the Electrochemical 
Society and a member of the Board of 
Directors.
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QaÛ& Saahi/nç, s w iv e l  j o i n t s  for a l l  p u r p o s e s  

B R E A ,  C A L I F O R N I A

New 
McGRAW-HILL BOOKS

f i l l e d  w i t h  i n f o r m a t i o n  
t o  he l p  you i m m e d i a t e l y

CHIKSAN solves 
another problem

P iping Stress 
Calculations Simplified

Piping Stress Calculations Simplified
B y S. W . S riB L V O G E B , C o n so lid a ted  E d iso n  
C om pany  of N ew  Y ork . 83 pages, 8V&xll, 45 
illu s tra tio n s ,  $2.50.

B rin g s  th e  o rd in a ry  la y o u t p ro b lem  w ith in  
th e  g ra s p  of m a n y  w ho  w ish  p ra c tic a l  a n 
s w e rs  to  im m e d ia te  p ip in g  lay o u ts . H e re  a re  
s im p le  a n d  e x a c t c a lc u la tio n s  fo r  e s tim a tin g  
s tre s s e s  in h ig h  te m p e ra tu re  p ip ing , se rv in g  
a s  " p a t te r n ” fo rm s  w ith  specific d ire c tio n s  by 
w h ic h  a n y  c o m p e ten t d ra f ts m a n  can  figure 
s tre ss e s . T h e re  a re  co m p le te , s tep  by s tep , 
n u m e ric a l  so lu tio n s  to m a n y  d iffe ren t p ip in g  
s t r e s s  p ro b lem s— sin g le  a n d  m u lti-p la n e  p ro b 
lem s  c o n ta in in g  s t r a ig h t ,  cu rved , in c lin ed  an d  
c o r ru g a te d  b ra n c h es , a n d  p ipe  lin e s  w ith  v a r i 
a b le  c ro ss  sec tions.

Aviation Gasoline Manufacture
B y M A T T H E W  V A N  W IN K L E , In s tru c to r  in 
C h em ica l E n g in e e r in g , U n iv e rs ity  o f M ich i
g an . 275 p ag es , 5% xS% , 39 illu s tra tio n s ,  82 
ta b le s , $3.00.

H e re  is y o u r g u id e  to  th e  re la tiv e ly  new  
field o f a v ia tio n  g aso lin e  m a n u fa c tu re ,  re v ie w 
ing  th e  th e o re tic a l  a n d  te c h n ic a l e ss e n tia ls  of 
th e  m a n y  p ro cesses  now  p ro d u c in g  th is  ty p e  
of fu e l c o m m erc ia lly . T h is  book t r e a ts  th e  
m a n u fa c tu re  o f b ase  s to ck s , h ig h  o c ta n e  h y 
d ro ca rb o n s , th e  fin ished  fuels, sp ec ia l fue ls  
a n d  th e  c h a r a c te r is t ic s  o f su ch  fu e ls  in u se  in 
a i r c r a f t  en g ines. I t  a lso  co v ers  p rocesses  used, 
sp ec ifica tio n s , etc.

Thermodynamics of Firearms
B y C L A R K  S. R O B IN S O N , M a s sa c h u se tts  I n 
s t i tu te  o f T echno logy , L t. Col. O rd n an ce  R e 
serv e , U. S. A rm y . 179 p a g es , 6x9, $2.50.

O u tlin e s  a  co m p le te  sc ien tific  m e th o d  fo r  
th e  s tu d y  o f th e  fu n c tio n in g  o f f irea rm s  w ith  
th e  a id  of on ly  b a sic  th e rm o d y n a m ic s . I t  b e 
g in s  w ith  b asic  th e rm o d y n a m ic s , 'th e n  m a k e s  
c le a r  th e  e ffec tive  a p p lic a tio n  of--. th e se  p r in 
c ip le s  to s tu d ie s  o f th e  b e h av io r  o f p ro p e lla n t 
ex p losives  i n . .i^ re a rn js -ca lc u la tio n s  in p re s 
su re s , v e lo c itie s , c h a rg e s , r a te s  o f explosion , 
etc .

A IR , COOLANT AND CUTTING FLUID 
LINES FOR M ACHINE TOOLS WITH

Hose lines c a rry in g  a ir, coolant and  cutting flu ids 
need no lo n ger be d ra p e d  in festoons over your 
m achine to o ls . . .  an d  held in p lace  b y w ire or s trin g !

R eplace you r le a k in g  a ir  lines, using C H IK S A N  Ball- 
B earing Sw ive l Jo ints, p ipe an d  short lengths of 
a ir  hose you h ave on h and. C o u n terb a lan ce  Sw ivel 
Jo ints au to m atica lly  sw ing a ir  lines out of the w ay, 
ye t within e a sy  g ra sp .

C h iksan  Ball-Bearing Sw ivel Jo ints for coolant and  
cutting flu id  lines au to m atica lly  keep these lines 
w here you w an t them. Just sw ing the line into posi
tion an d  it " s ta y s  p u t."

C h iksan  B all-B earing Sw ive l Jo ints fo r m achine 
tools elim inate hose replacem ents for the life of your 
m achines. They are  ty p ica l exam ples of how Ch iksan  
Jo ints solve e very problem  w here controlled fle x i
b ility  is required. O ve r 5 0 0  d ifferent Types, Styles 
a n d  S ize s  for every purpose. W rite  for latest Ch iksan  
C a ta lo g  an d  Eng in eerin g  D ata.

CH IKSA N  REPRESENTATIVES IN PR IN CIPA L CITIES

So You W ant To Be A  Chemist?
B y H E llB K R T  C O IT H . 128 pag es . 5x7 >4, 
S I .50.

H ere  is a  book w h ich  sh o w s th e  m a n ifo ld  
a c t iv i t ie s  o f th e  c h em is t a n d  c h e m ic a l e n g i
n e e r  in  In d u s try — how  th e y  w o rk  a n d  w h a t 
th e y  c an  a cco m p lish — in  a  h e lp fu l, s t im u la t in g  
a n d  th o ro u g h ly  re a d a b le  fo rm . W ith  num er-v 
o u s  i l lu s tra t iv e  ex am p les , th e  a u th o r  d iscu sses  
th e  q u a li t ie s  t h a t  m a k e  fo r  su cce ss  In th e  
in d u s tr ia l  fields a n d  a lso  ahow s c le a r ly  how  
th e  c h e m is t fits  in to  th e  sch em e  o f th in g s , 
a n d  how  h is  w o rk  is re la te d  to  t h a t  o f o th e r  
people.

M cG R A W -H IL L  B O O K  CO., IN C .
330 W . 42 S t., N ew  Y o rk  18. N . Y.
Send me the books checked below for 10 days' ex
amination on approval. In 10 days I  will pay for 
the books, plus few cents postage, or return them 
postpaid. (Postage paid on cash orders.)
□  Spielvogei— Piping Stress Calculations S im pli

fied $2.50
□  Van W inkle— Aviation Gasoline Manufacture

S3.00

S
 Robinson— Thermodynamics of Firearm s $2.50 

Coith— So You Want To Be a Chemist? S I .50

Name

Address

City and State

Position

Compan;
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Send
for
B u l l e t i n

No. 7

vl'»tosn

Bulletin

V IT R E O S IL

V I T R E O S I L
PIPES

Non-porous. Light weight. E le c t r if y  
■G*n+ at elevated temperatures. Free 

Tom metallic impurities. Homogeneous 
and of uniform quality. Highest 
iuro shock resistance of any cerarmc mate
rial. Withstand severest chemical condi
tions. Ideal for conveying acid liquids 

details write for Bulletin No. 7.

tu bin g
Opaque, Translucent or Transparent. Has 

similar characteristics to Vitreosil p,Pej  
but is available in smaller sizes. Produced 
in four q u a lit ie s - (!)  sand surface; (2) 
glazed; (3) safin surface; 4) ^ ansPar*"|- 

| Made in diameters and lengths to cu - 
tomers specifications. For details 
write for Bulletin No. 9»

THE THERMAL SYNDICATE, LTD.
12 EAST 46th STREET. NEW YORK. N J f

IT’S ALWAYS

F A I R  W E A T H E R
For a Layne Water System

WELL WATER SYSTEMS
DEEP WELL PUMPS

BUILDERS OF W ELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES
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T h e  C a r b o r u n d u m  C o ., Niagara Falls, 
has made Charles W . Sprenger district 
manager for the metropolitan district with 
headquarters at 601 W est 26th St., New 
York. Joseph C. Steele has been ap
pointed district sales office manager at 
New York to succeed E. W . M artin who 
has been made regional sales office mana
ger for the eastern districts.

T h e  A. B. F a r q u h a r  Co., York, Pa., 
announces that J. PI. W ood has been 
added to the sales staff of the hydraulic 
press division. He will work in the cen
tral coastline states with headquarters in 
the Broad Street Suburban Station Bldg., 
Philadelphia.

K o l d -H o l d  M f g . C o ., Lansing, Mich., 
has appointed H . W , W hitm ore chief engi
neer. Mr. W hitm ore comes to the com
pany from the Automatic Products Co., 
Milwaukee and prior to that connection he 
had been associated for ten years with the 
general refrigeration division of Yates 
American Machine Co., Beloit, W is.

L in k -B e l t  C o ., Chicago, has appointed 
Sr. Sergio Ortiz Toro, Caracas, Venezuela, 
as its agent for the entire Republic of 
Venezuela. Senor Toro recently moved his 
family to Caracas and is acting there as 
consulting engineer to the sugar industry.

P h i l a d e l p h i a  G e a r  W o r k s , Philadel
phia, announces that James N . Morrell is

now sales manager of Limitorque valve 
control division and Thomas V . W ithing- 
ton is assistant sales manager. W illiam F . 
Plume has succeeded M r. W ithington as 
chief engineer and Robert E . Richards has 
been appointed assistant chief engineer.

T h e  M a r l e y  C o ., I n c . ,  Kansas City, 
Kans., has established a new divisional of
fice in the Esperson Bldg., Houston, to 
provide direct sales and service coverage 
for the Texas gulf coast, northwestern 
Louisiana, and southwestern Arkansas. 
Ray T . Jenkins from the Tulsa divisional 
office heads the new division.

W o r t h i n g t o n  P u m p  a n d  M a c h in e r y  
C o r p ., Harrison, N . J., has appointed W il
liam O. W ilson as commercial vice-presi
dent. In his new capacity M r. W ilson will 
be responsible for commercial activities in 
the Chicago, St. Louis, Kansas City, and 
St. Paul territories with headquarters at 
400 W est Madison St., Chicago.

T h e  M i d v a l e  C o ., Nicetown, Philadel
phia, has elected Henry H. Ziesing as 
vice-president in charge of sales to replace 
Stuart Hazlewood who has resigned after 
41 years service with the company.

P e m c o  C o r p ., Baltimore, has expanded 
its research facilities through the addition 
of new equipment and increasing per
sonnel. Dr. G. Spencer-Strong is in 
charge of the research work.

A F F IL I A T E D  C O M P A N IE S : L n y n e -A r lo tu U S  C o . .  
S t u t tg a r t .  A r k . *  L a y n e -A t la n t lc  C o . .  N o r fo lk . 
V a .  *  L a y n e -C v n trn l C o . .  M e m p h is , T e n n . *  
L a y n c - N o rth e r n  C o . .  M is h a w a k a . I n d .  *  L a y n e *  
L o u is ia n a  C o . .  L a k e  C h a r le s .  L a .  *  L o u is ia n a  
W e ll  C o . .  M o n ro o . L a .  *  L a y n e -N e w  Y o r k  C o . ,  
N e w  Y o r k  C ity  *  L a y n c - N o r th w e s t  C o . .  M il
w a u k e e .  W ls . *  L a y n e -O h lo  C o . .  C o lu m b u s . O h io  
*  L a y n e - 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 r n  C o . .  K a n s a s  C it y .  M o . *  L a y n e -W e s te rn  
-Co. o f  M in n e so ta . M in n e a p o lis ,  M in n . *  In te rn a *  
t t o n a l  W a te r  S u p p ly  L t d . .  L o n d o n . O n ta rio . C a n a d a

It's always Fair Weather for America's most 
skilfully designed, sturdily built and thor
oughly proven Water Supply System. Sixty- 
two years of world-wide leadership in well 
and pump construction are today paying 
extra dividends in outstanding performance.

Layne, as a pioneer in water development 
service, has encountered— and solved, per
haps a hundred times more problems than 
was ever faced by their nearest competitor.

For postwar days, many new well water 
systems will be needed. They must possess 
three important features: long life construc
tion, high volume production, and economical 
operation. Layne Water Systems have always 
been outstanding in those very attributes.

Layne is now offering engineering guid
ance on postwar Water System construction 
plans. This service is obtainable without obli
gation. Now is the time to present your 
water supply problems. Literature on Layne 
Wells and Pumps may be obtained by ad
dressing LAYNE & BOWLER, INC., General 
Offices, Memphis 8, Tennessee.
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C H E M I C A L

H. K. P o r t e r  C o ., I n c . ,  Pittsburgh, has 
acquired the M t. Vernon Car Mfg. Co. 
and its subsidiary, the J. P. Devine Mfg. 
Co., both with plants a t M t. V em on, 111.

T h e  F o x b o r o  C o ., Foxboro, Mass., has 
placed Charles Schwarzler in charge of its 
export departm ent to succeed the late 
Henry B. M oelter. M r. Schwarzler for
merly was manager of the sales promotion 
department.

H o o k e r  E l e c t r o c h e m i c a l  C o ., Nia
gara Falls, has moved John S. Coey from 
the manufacturing department, where he 
has been engaged for the last seven years, 
to the sales development department.

G e n e r a l  C o n t r o l s  C o ., Glendale, 
Calif., has opened a new branch office at 
376 Nelson St., S. W ., Atlanta, Ga. Roger 
W . Allen who has specialized in technical 
and industrial sales in the southern states 
is in charge of the office.

W i c k w i r e - S p e n c e r  S t e e l  C o ., New 
York, has appointed H . C . Allington as 
sales research engineer. I-Ic will be in 
charge of development of markets with 
particular emphasis in the petroleum field.

W h e e l c o  I n s t r u m e n t s  C o ., Chicago, 
has been acquired by Fred A. Hansen and 
Cary H. Stevenson, vice-presidents of the 
Lindberg Engineering Co., and several as
sociates. T he business will be continued 
at the same location with officers of the 
new company being, Fred A. Hansen, 
president; Cary H . Stevenson, secretary 
and treasurer; and Richard Schoenfeld 
and Theodore Cohen, vice-presidents.

S e r v i c e  E n g i n e e r i n g  C o ., Summit, 
N . J., and with an office a t 52 Vanderbilt 
Ave., New York, has been formed by 
Howard B. Bishop to provide management 
services and, in some cases, finance the 
development of new products and processes 
in the chemical engineering field. Charles 
H . W elling is associated with M r. Bishop 
as manager of the company.

E l e c t r i c  M a c h in e r y  M f g . C o ., M in
neapolis, has elected W . H. Feldman as 
president and general manager, M r. Feld
man has been connected with the com
pany for 22 years, having been in charge 
of district sales a t Cleveland and Chicago 
before his appointm ent as general sales 
manager in 1927. In 1936 he was elected 
a director and the following year was made 
vice-president in charge of sales.

A l l e n - B r a d l e y  C o ., Milwaukee, is 
now represented in the southern Indiana 
and western Kentucky territories by Rietze 
& Co. with headquarters at Louisville.

P h i l l i p s  P e t r o l e u m -  C o ., Bartlesville, 
Okla., has appointed Frank Andrews 
sales manager of the Philblack division. 
H e has been with the company for 15 
years and since 1940 served as sales mana
ger of Hycar Chemical Co. T he Philblack 
division is concerned with a new channel 
black developed by the company and for 
which a new plant has gone into produc
tion. A new divisional office has been 
opened in the First Central Tower, Akron, 
for handling the sale of the new product.

Low  Cost, Multi Use 
A cid  P ro o f T o w e r

B e c a u s e  it is entirely corrosion proof 
and flexible in design, this versatile low- 
cost Knight-Ware Tower can be adapted 
to a wide range of chemical processes.

Filled with Berl Saddles, Knight-W are 
Towers are in use as absorbers, scrubbers 
and distillation columns. The one shown 
in the illustration is 2 4 "  inside diameter 
by 14 ' 8 " high. Actually Knight can 
make these towers up to 60" inside diam
eter and as high as desired by adding on 
extra sections.

Being Knight-Ware, they are com
pletely acid proof. They are made spe
cially to serve individual needs. Note 
the flange connections on this one. In 
writing for information and prices, please 
give us complete data on your needs.

M A U R I C E  A .  K N I G H T
1 0 4  K e l l y  A v e . ,  A k r o n  9 ,  O h i o
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C orkboard M inera! W o o l Board C ork C overingFoam glas'

ARMSTRONG CORK COMPANY
Insulation Headquarters

T H IS mechanic has been erecting insulation for 
more th an  thirty-five years! He has had the best 

teacher you can get—experience. W hen he does a low- 
tem perature insulation job, he makes sure th a t voids 
are eliminated, joints are tigh t and properly lapped, 
skewers properly placed, and finishes evenly applied. 
He knows how to  build for dependable service.

There are m any of these “old tim ers” in the skilled 
erection crews m aintained by all Armstrong district

offices and distributors. I t ’s im portan t to  have their 
erection “know how” on the job, because insulation 
performs no better th an  the  way i t ’s erected.

The efficiency of A rm strong’s low -tem perature insu
lating materials has been proved, too, b y  m any years 
of service. For complete inform ation abou t A rm strong’s 
Corkboard, Foamglas,* M ineral Wool Board, and Cork 
Covering, write today to  Arm strong Cork Co., Building 
M aterials Division, 3304 Concord St., Lancaster, Pa.

*Ucg- U. S. P at. Off. P ittsburgh Corning Corp.
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FOB THE DEFENSE OF DEMOCRACY 
THE BEST IS NONE TOO GOOD 

* *  *  *  *  *
LLJXT

FRANCE PACKING
hasa

C O N VENTIO N  P A P E R  A B ST R A C T S

T A R E N T U M  P A P E R  M I L L S
M anufacturers o f  P aper S ince 1865 

TARENTUM , PA. T e lep h o n e -1 4 7 0

Quality and Accuracy

•  If  you do—specify TARENTUM. 80 
perience is evidence of quality and accuracy of 
facturing year after year.

T arentum  M ulti-W all Bags will be made to your speci
fications — in any quan tity  — damp proof or water 
resistant — prin ted  in any color, on one or both sides.

Send us a sam ple or give us specifications and quantity 
required  — we will quote by re turn  mail.

FO A M ING  T E N D E N C IE S OF  
SO LU T IO N S OF PRIM ARY  
A L IPH A T IC  AM INES

M e a s u r e m e n t s  of the foaming tenden
cy of aqueous solutions have been extended 
to  include a number of primary aliphatic 
amines. Foaming tendency is signified by 
the experimentally determined foam height 
or foam volume. Tire volume of foam pro
duced by bubbling a gas through a porous 
disk in a glass column is independent of 
the diameter of the column for any given 
solution, and foam heights can be corre
lated by comparison of cross-sectional areas.

Foam heights were measured as a func
tion of concentration for a num ber of 
amine solutions. A maximum in the foam 
height-concentration curve occurred in all 
cases. T he magnitude of the maximum 
increased on going from solutions of 
n-propyl to n-heptyl amine, whereas the 
concentration at which the maximum oc
curred decreased in the same order. Branch
ing of the chain tended to lower the magi- 
tude of the maximum foam height while 
leaving the concentration relatively un
changed, as observed for a number of 
butyl, amyl, and hexyl amines.

T he surface tension of the foaming solu
tion cannot be correlated directly with 
its foam height. T he maximum in a foam 
height concentration curve does no t even 
occur at concentrations where there is a 
marked change of surface tension with con
centration in the case of nitrogen com-

QUATERNARY AMMONIUM  
DISIN FEC TAN TS

Q u a t e r n a r y  ammonium salts are 
comparatively new development in the dis
infection field, representing quite a decided 
change from the older and more familiar 
types of disinfectants. For that reason, 
there has been considerable interest in and 
discussion regarding them. As industrial 
chemical products, however, the quaternary 
ammonium compounds are not particularly 
new. They were studied and developed for 
use as wetting agents more than a dozen 
years ago.

Quaternary ammonium compounds may 
be represented as simple inorganic am
monium salts such as ammonium chloride, 
in which organic radicals have been substi
tuted for all four hydrogen atoms of the 
ammonium group. A typical example is a 
compound containing two methyl groups, 
an and group radical, and a long chain 
group, all four attached to the nitrogen, 
to give a complex cation together with the 
chloride anion. The long chain group 
usuallv has oil soluble characteristics so

Im itated but n e v e r  d u p licated , the F ra n c e  
ring is  m an u factu red  in three section s. The 
contactin g fa c e s  form  the lin es of a n  eq u i
la te ra l tr ian g le . A s  the rin g  Is ex p a n d e d  
or con tracted , the section s m ust m ove in or 
out r a d ia l ly  e q u a l d istan ces  from  the center 
of the rod to w h ich  the rin g  is  fitted.

This fu n d am en tal m e ch a n ica l p rin cip le  
accounts for the e ffic ie n cy , trouble-free p e r
form an ce a n d  extra-lon g  life  of F ra n c e  M etal 
P ack in g .

A fter  y e a r s  of se rv ic e , w h e n  the rin gs 
h a v e  becom e w o rn  to su ch  a n  extent that 
the sections n e a r ly  butt togeth er, fu rther 
y e a r s  of ad d itio n a l se rv ic e  can  b e  o b tain ed  
b y  cutting off the n a rro w  points of the three 
sections w h e re  th e y  form  a  p art of the inn er 
circum ference of the r in g .

The sp rin g  then req u ires  ad justm ent so 
that the section s a re  h e ld  to the rod w ith  a  
s ligh t tension.

For in stalla tio n  in  en- 
g in e s, pu m ps an d  com pres
sors —  un der a l l  conditions 
of se rv ic e . F ra n c e  Fu ll-flo at
in g  M etal P a c k in g  m ean s 
true econom y in the long 
run.

Perm it F ra n c e  E n g in eers  
to a n a ly z e  y o u r p a ck in g  re 
quirem ents. W rite for C a ta 
lo g  M-4.

THE FRANCE PACKING COMPANY
Tacony, Philadelphia 35, Penna.

Branch O ffices In P rin c ip a l C it ie s

pounds as aniline, pyradine, and benzyl 
amine. Qualitative explanations may be 
made by consideration of diffusion rates 
of the solute molecules.

C. II . Sorum , U n iv e rs ity  o í  W isconsin , 
m u l E . V. K leber, S h a rp ie s  C hem ica ls , Inc ., 
be fo re  D iv ision  o f C olloid C h em istry . 
A m erican  C hem ica l Society . A p ril 6. 1944.

O r ig in a l

F R A N C E
M E T A L  I ’ U  K I.M i
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D U A L  S C R E E N S

A N D

D U A L  D R U M S
The dual screens of the Prater 

Gradual Reduction Grinder (4) defi
nitely increases screening area from 
the usual 45%  of the ordinary mill 
to 70% of grinding area. Also, the 
screens can be more efficiently de
signed. There is no need for rein
forcing the Prater Screens against 
the shocks of material in the break
ing (1) and crushing (2) stages. 
That is all done in the primary drum, 
where the materials bounce against 
tough steel castings.

Then the crushed material is fed 
around the entire periphery of the 
rotor to the final sizing blades (3) 
of the main grinding drum. The 
particle size is such that the greater 
part of the area can be devoted to

screening. Because the dual screens 
are away from preliminary breaking 
and crushing they can be designed 
for true screening efficiency, as there 
are no large and heavy particles 
hammering the dual screens. This 
hammering in the usual mill distorts 
the screens and lowers screening effi
ciency still further.

The immediate value of the 70% 
screening area is immediately appar
ent to the grinding engineer—but 
there are many other factors in this 
principle of dual screens and dual 
drums, that are worthy of the study 
by the man interested in production 
control and low power cost.

W rite for information.

Address:

P R A T E R
PULVERIZER C O M P A N Y

1825 S. 52nd AVE. C H IC A G O , 50, ILLIN O IS
O r

BROWN & SITES CO M PANY
5 0  C H U R C H  ST R EET  N E W  Y O R K . N E W  Y O R K

a a m e

th a t

'V o lu m e s

O K t d c

Peerless 
Pum ps

P E E R L E S S  P U M P  D I V I S I O N
F o o d  M a c h i n e r y  C o r p o r a t i o n
301 W. Ave. 26, Los Angeles 31, California 

1250 W, Camden Ave., S .y /., Canton 6, Ohio 
OTHER FACTORIES: San Jose 5, and Fresno 16, Calif«
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that the compound as a whole has the con
struction that would be expected to have, 
and 41oes have, surface active properties. 
T he compounds are no t to be confused 
with salts of tertiary amines, which simi
larly may have surface active properties, 
bu t are much less effective germicidally 
and are comparatively unstable and easily 
decomposed. T he  quaternary ammonium 
compounds are exceptionally stable and 
can be stored indefinitely.

T he quaternary ammonium compounds 
are characteristized by exceptionally high 
bactericidal activity, although there can be 
wide variations in the activity of different 
compounds within the group. In fact, a 
slight change in composition may increase 
activity against one organism and decrease 
activity against some other organism. O ther 
advantages besides the high bactericidal 
activity are the relatively low toxicity, 
absence of any appreciable odor, and 
stability after long storage. There is no 
appreciable loss of activity whether stored 
a t room temperature or a t more elevated 
tem perature, either as a pure, dry powder, 
as concentrated paste, or as a solution. 
Such solutions may be made with water, 
alcohol or a mixture of both. T he aqueous 
solution has a pale straw color and a very 
b itter taste. Several series of patch tests of 
concentrated solutions have demonstrated 
practically complete freedom from derma
titis effects.

As would be expected, such cation active 
salts react with the anion of a soap or 
similar wetting agent to form an insoluble 
and inactive complex. But these quaternary 
ammoniums are in themselves wetting 
agents. Furthermore, they are compatible 
with detergents other than soaps—for 
example, trisodium phosphate and certain 
synthetic wetting agents which do no t act 
as electrolytes when dissolved in water. 
T he quaternary ammoniums are germi
cidally active throughout a wide pH range. 
T he  pure compounds themselves produce 
an acid solution when dissolved in water, 
bu t can be made neutral or alkaline with 
soda ash or caustic w ithout loss of stability 
or activity.

Some of the Navy’s applications for this 
type of disinfectant are given in their 
specifications as follows: (1) general disin
fecting uses; (2) disinfecting surgical instru
ments; (3) disinfecting gas masks and other 
personal equipm ent; (4) disinfecting cloth
ing prior to  laundering; (5) disinfecting 
washrooms and toilets; (6) anti-fungal uses; 
(7) for use with specified detergents for 
cleaning.

P . G. B a r t l e t t ,  R o h m  & H a a s  Co., b e fo re  
3 0 th  a n n u a l  m e e tin g  N a tio n a l  A sso c ia tio n  

sec  title  a n d  D is in fe c ta n t  M a n u f a c tu r 
e rs , N ew  Y ork, D ec. 7, 1943.

D IG E ST E R  P R E SS U R E  R E L A T IO N  
IN  SU L PH IT E  PU L P IN G

T h e  b e n e f i t s  of more rapid cooking 
or any of its variations realized by use of 
high strength acid in the sulphite digester 
are well known, bu t the fact that the 
pressure capability of the digester is the 
limiting factor of these returns has not 
been emphasized. For a given pressure 
and temperature there is an optimum 
strength of acid. Above this_ strength the> 
benefits are lost in relief. Below this 
strength the chemical cannot take full ad-

Hundreds o f  plants and warehouses have 
solved this and other material handling 
p rob lem s w ith  Baker Trucks. So that 
you may profit from their exp er ien ces, 
a large part o f  our new catalog has been 
given over to actual installation stories. 
A few  cases in p o in t  are listed below:

In pap er m ills , prin t and p u b lish in g  
sh o p s , B aker T ru ck s have m ore than  
doubled  the value

A  leading industrial engineer was given  
the job o f  designing a large model ware
house for the world’s largest paint manu-

house". ^llu'stratto^ 
|  shows one o f  their

fork  trucks stack
in g  p a lle t  lo a d s  o f  drum s three-high.

O ne o f  th e  prob- '~ y  
lems c o n fr o n t in g

warehouse was to ,- 5 .I3 : p  
find a w a j o f  get- I

loads w ith a mini- I  i
m um  o f  time and fl

s o lv e d  b y  s t e e l  ; - 
racks —permitting g - 
the fork  truck to 
rem ove  the lower
pallet w ithout disturbing cartons above.

A  B ak er M a te ria l H a n d lin g  E n g in e e r  w as 
ca lled  in  to  m ak e  a  su rv e y  o f  a la rg e  fo o d  

, - - i . | w a r e h o u s e .  U p o n
Hr*—» I V j  h is  r e c o m m e n d a -
i.™/*.1* .“  -«¡¿I t io n s , a  fo rk  tru c k

p l u s  a  c o n v e y o r  
1  -T ?  s >'s te m  w as in sta l-
I - a f t  l e d .  O p e r a t i n g

jH i I 1 " i J co sts w e re  re d u c e d
t r  ■— f r o m 6 .6 8 c to  4 .9 8 c  
I f  £?: (1 P er  t o n ,  a  s a v in g
| i   ____ : , y  o f  2 5 .4 % . G r o s s
I f  s a v in g s  a m o u n te d

to  $ 1 5 3  p e r  w eek  
o r  $ 7 9 5 6  p e r  year.

T h e  p r o b le m  o f  s t a c k i n g  s t e e l  sh ee ts  
h a s  b e en  su ccessfu lly  m e t in  s te e l miUs 
a n d  m eta l w o rk in g

w i t h  r a m s  f o r  
h a n d l i n g  h e a v y  ^

m e n t  t i e r s  r o l l s  
e i t h e r  v e r t i c a l ly  ; 
o r  h o r i z o n t a l l y .

W R I T E  F O R  Y O U R  C O P Y
P l a n t  a n d  p r o d u c t i o n  m a n a g e r s ,  t r a f f ic  
m a n a g e r s ,  s u p e r i n t e n d e n t s ,  p u r c h a s in g  
a g e n t s  a n d  a n y  o th e r s  c o n c e r n e d  w i th  
m a t e r i a l  h a n d l i n g  w i l l  f i n d  t h e  n e w  
B a k e r  C a t a lo g  N o . 52 a valuab le  reference.

B A K E R  I N D U S T R I A L  T R U C K  D I V I S I O N
o f  T h e B a k e r - R a u la n g  C om pany  

2145 WEST 25th STREET • C L E V E L A N D ,  O H IO
In Canada: Railway a n d  Power Engineering Corporation, Ltd.
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vantage of the pressure possibilities. At a 
pressure of 95 lb. and a temperature of 
135 deg. C. the optimum strength ¿s in 
the range of 6.25 percent free SOa (7.5 
percent total SOa). Raising the pressure to 
110 lb. raises this optimum to about 7.75 
percent free SO.. (9.0 percent total SOa). 
W ith  acids of 10 percent free and over 
there appear to be further benefits from 
penetration. Both from the experimental 
work and observation of commercial opera
tion, it appears that at 135 to  140 deg. C . 
a shortening of the cook by 15 niin. can 
be realized by increasing pressure 5 lb., 
provided that the acid strength is adequate 
to take advantage of the pressure.

W. P. H o lzer , C ro w n  Z e lle rb n c h  C orp ., 
b e fo re  2 9 tli T A P P I  A n n u a l m ee tin g , N ew  
Y ork, N. Y„ F e b . 15, 194-1.

  Elimination of fetch-and-carry
increases output, lowers costs, and speeds

A R E you satisfied w ith your 
X V. present material handling 
methods? How long has it been 
since you have checked the flow 
of materials to spot bottlenecks 
that reduce output?

Every unnecessary  m inu te  
spent handling  m aterial adds to 
costs and delays delivery . In 
plant after plant, essential p rod 
ucts are being turned out w ith 
record-breaking speed, because 
Standard Conveyors have been

C T ATAN DAR D C O N V E Y O R  K P  B S  H H  
C O M P A N Y

engineered and installed to do 
the handling part o f the job.

W hy n o t call on  S tan d ard  
for a checkup o f your conveyor 
system? It will cost you nothing 
and w ill n o t o b lig a te  you in 
any way.

Time-saving and cost-cutting 
equipm ent installed for today’s 
wartime job is an investm ent 
in postwar profits.

Write fo r  helpful reference book—  
"Conveyors hy Standard”

—  Catalog No. CM-4 4 .

ALUM INUM  SU PPL Y

T h e  a l u m i n u m  supply program during 
this past year has been one of feast and 
famine. Fortunately for the war effort, the 
famine phase is over and the aluminum 
production is now in the happy position of 
being abundantly able to supply all the 
requirements of the armed services, w ith a 
monthly surplus which has built up a sub
stantial stockpile. T he government is ar
ranging to hold through Metals Reserve 
Co. some 250,000,000 lb. of primary 
metal and 75,000,000 lb. of secondary 
metal as insurance against any contin
gencies which may arise. In addition to 
this government stockpile, the stocks in 
the system may be broadly stated to be 
something over 750,000,000 lb. in ingot 
and fabricating plants and probably a 
somewhat smaller am ount at the aircraft 
plants in inventories and in process. I t 
appears, therefore, that an am ount of alu
minum approaching two billion pounds 
exists in the United States today, exclusive 
of the finished metal in airplanes and 
equipment already delivered and in serv
ice. T he situation is so comfortable that 
we have recently effected a curtailment of 
ingot capacity amounting to some 330,- 
000,000 lb. a year.

All of the sixteen aluminum ingot plants 
in the country, of which nine were con
structed for the government, are now in 
operation and a num ber of them  are ex
ceeding their capacity production esti
mates. Similarly, the two large new gov
ernment-owned alumina plants in Arkansas 
and Louisiana are operating and are now 
prepared to produce to capacity^ using 
exclusively low grade high silica domestic 
bauxite.

By April 1943 the metal shortage had 
been overcome and a British loan was re
paid before the end of June. Beginning in 
late spring a then-growing metal surplus 
permitted an increase in allotments of lend- 
lease material to our allies in excess of the 
original schedules. T he W ar Production 
Board was able to liberalize the Aluminum 
Order, perm itting some uses of the metal 
which had been restricted since 1941.

By the end of 1943 aluminum was being 
supplied at the rate of approximately
3,400,000,000 lb. per year as compared 
with the 1941 supply of 843 million lb. 
At the same time domestic bauxite produc
tion really h it the stratosphere. Coming 
largely from the state of Arkansas, its pro
duction had increased from the pre-Pearl 
Harbor rate of approximately 900,000 tons

General Offices: 
N O R T H  ST. PAUL. M IN N . 

Sales and Service In 
Principal Olies

T TG I U l  Ë R E D  -F p.  I! F A S T E R  P R 0  D U C  T i l
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NEWARK W I R E  CLOTH C O M P A N Y
350 Verona Avenue Newark 4, N. J.

4-N W C -2

An up-to-the-minute Gasket 
Chart showing the cross-sec
tions of 36 most popular Gas
ket Types, their purposes and 
the characteristics which fit 
them for the specific services 
intended, is now available to 
interested engineers.

This chart has been issued as 
the third in a series of technical 
papers on Gaskets compiled by 
the Research Laboratory of the 
Goetze Gasket and Packing 
Company, Inc., oldest and larg
est manufacturers of industrial 
gaskets in America.

In  requesting copies of this and 
succeeding issuesr of "The Gas
ket,” write the company on 
your business letterhead, men
tioning your position.

GOETZE GASKET & PACKING CO., Inc
45 A llen A venue, New B runsw ick, N. 0.

W e CAN think of numerous test 
operations where the precision of 
screening is fully as important as 
accuracy in chemical or fire analy
sis. Test sieves are key equipment in 
the control laboratory. They should 
be the best obtainable. The strong
est. The most durable. With the 
highest maintained accuracy.

 ̂ What have NEWARK T estin g  
Sieves to offer? Cornerless—with no 
crevices between cloth and frame to 
catch particles. All soldering outside 
—to facilitate cloth removal. Cloth 
attached directly to the sieve frame

—not to an extra 
rim— to prevent 
d istortion  an d  
m a in ta in  u n i
form  ta u tn e ss . 
S tr o n g ly  b u ilt  
frames.
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. . .a n d  converted

b e  s e e n

realities
When the petro-chemical industry 
of tomorrow becomes a reality—
Monty will be standing by to help, 
because our engineers are con
stantly devising new applications 
for F iltro l Catalysts. Of proven 
efficiency and operating economy,
Filtrol Catalysts are chemically pre
pared with a natural crystalline 
montmorillonite structure of ex
treme porosity. There are scores of 
acres of usable adsorptive surface in 
every pound of Filtrol Catalyst. The 
particle pores are sized to permit 
ready oil penetration,easy release of 
conversion products and full access 
to air for carbon burning. Specify 
Filtrol Catalysts—they are tailor- 
made for uniform size and particle 
strength and give high catalytic effi
ciency after repeated regenerations.

F I L T R O L  R E S E A R C H  A A R  D E V E L O P M E N T

FILTROL CORPORATION, General O ffices: 6 3 4  S. Spring Street,
Los Angeles 1 4 , Calif. .  p la„ls ;  Vernon, Calif., and Jackson, Miss.

per year to an annual rate of 8,500,000 
tons. T he program as planned included 
two million tons per year scheduled to be 
furnished to Canada on the promise that 
the shipping situation might no t perm it 
the importation of any South American 
bauxite to the N orth American continent. 
This scale of operations, which had been 
believed by many to be unachievable, per
m itted the building of a government 
stockpile that at the end of 1943 totalled 
more than two million tons.

Production of alumina in the new gov
ernm ent plants is also being curtailed to  a 
figure well below peak capacity. Using 
bauxite of a grade and quality which was 
considered before the war to be too low 
for satisfactory use in the Bayer process, 
these plants are operating efficiently and 
economically.

T he country’s lim ited reserves of bauxite 
ore have not during the year suffered the 
rapid depletion which was feared a year 
ago. Intensive exploration during 1943 
has pu t in sight more bauxite of a useable 
grade than has been consumed. I t is now 
estimated that some five year’s supply at 
the expected rate of 1944 consumption 
may be considered as reasonably well as
sured in the country. However, if the 
present high rate of mining should con
tinue, it is likely tha t within two or three 
years it may be impossible to maintain this 
rate of production from the deeper and 
more scattered ore bodies that recent ex
ploration has developed.

In anticipation of such a probable de
crease in the rate a t which bauxite can be 
mined, the Aluminum and Magnesium 
Division has sponsored the erection of four 
semi-commercial pilot plants designed to 
produce alumina from clay and other non- 
bauxitic aluminous materials. O ne of 
these, using the Kalunite process in Salt 
Lake City, has been completed and is 
producing some alumina from alunite. T he 
plant is encountering the many difficulties 
expected in a new and untried process bu t 
is making progress in solving its prob
lems. Two alkaline process plants, one 
to treat clay and limestone a t Harleyville, 
South Carolina, by the Ancor process, and 
one to use anorthosite and limestone a t 
Laramie, W yoming, in a process developed 
by the M onolith Portland M idwest C om 
pany, are in process of construction. A 
fourth, to employ an ammonium sulphate 
process developed ■ by the Chemical- C on
struction Corporation on Oregon clay is 
being built at Salem, Oregon. These prov
ing plants each have nominal capacity of 
fifty or sixty tons of alumina per day.

P h il ip  D . W ilso n , A lu m in u m -M ag n esiu m  
D iv is ion , W P B , b e fo re  A lu m in u m  A sso c ia 
tio n , N ew  Y ork , X. Y. J a n .  19, 1944.

PRO T E C T IO N  O F R ESEA R C H  
R ESULTS

R e s e a r c h  results can be protected either 
by secrecy or by patents. Usually the 
former is cither impractical or impossible. 
Further, secret research results can be lost 
by others’ duplication. O n the other hand, 
patents protecting research can be used (1) 
to preserve the results for the patentee’s 
own use, (2) to provide insurance against 
adverse patenting, (3) to make possible the 
sale or licensing of the research, and (4) to 
make possible exchanges of patent rights.
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Come to Pangborn with your dust problems, for today or tomorrow, 
and receive— as an extra dividend— the benefit of our 40 Years of 
Valuable Experience.

WORLD'S LARGEST MANUFACTURER OF OUST COLLECTING AND BLAST CLEANING EQUIPMENT

PANGBORN CORPORATION • HAGERSTOWN, MD.

Patent protection secured on research 
■can be no sounder than the research itself. 
T he principles of sound research are well 
recognized, bu t particularly to be empha
sized are a thorough knowledge of related 
prior art in patents as well as the general 
literature, and the careful recording of ideas 
as well as data. T he chemist’s notebook is 
■essential to the protection of his research 
and should be kept in perm anent form, 
•dated, be self-explanatory, and regularly 
witnessed by another chemist.

Sound chemical patent work is likewise 
■essential to the protection of research re
sults. Too often it is not effective of a gap 
between the research chemist and the 
patent attorney. This gap is in the recog
nition  of patentable material, experimental 
work to bound the inventive concept, and 
experimental work to establish and sustain 
"“invention.”

Research chemists ordinarily experience 
■difficulty in recognizing patentable material 
because of unfamiliarity with the stand
ards of invention set by the U nited States 
Patent Office. T he accurate bounding of 
an inventive concept is essential to secure 
full patent protection on research, and con
sists of experimental testing of the useful 
limitations of the various variables involved 
in  the concept. The chemist should guard 
against the very natural tendency to in
dulge in too extensive reasoning by analogy. 
Such reasoning should be actually tested by 
experimental work. Tim ing is im portant 
in this phase of the work, bu t factual 
accuracy is equally important. Supporting 
the attorney’s efforts in the prosecution of 
the application consists in furnishing proof 
to establish the dates when the invention 
was made and in furnishing data to dis
tinguish the claimed invention from the 
prior art.

C. B. H o lla b a u g h , H e rc u le s  P o w d e r Co., 
b e fo re  D iv is io n  o f C h em ica l E d u c a tio n . 
A m e ric a n  C h em ica l S o c ie ty , C leveland , Ohio, 
A p r i l  3, 1944.

A LU M INA FRO M  CLAY

T h e  a m m o n i u m  sulphate process for 
treating clay is no t new. I t has many modi
fications, bu t most of them employ the 
following essential steps: (1 ) sulphating 
th e  alumina in the clay by baking with 
am m onium  sulphate or ammonium acid 
sulphate; (2 ) water leaching to extract 
alum inum sulphate and ammonium sul
phate; (3) crystallization of ammonium 
alum, and (4) conversion of alum to 
aluminum hydroxide by ammonia gases 
given off during baking.

Ammonium alum is only slightly soluble 
a t  room temperatures b u t becomes nearly 
ten  times as soluble when the temperature 
is raised to 100 deg. C. For this reason 
th e  leaching must be done w ith ho t solu
tions.

An acid leach is no t necessary to  give 
good extraction of the alumina, bu t the 
acidity of the solution m ust be controlled 
to avoid hydrolysis. T he pH  value at which 
hydrolysis occurs decreases as the concen
tration of aluminum sulphate and the tem 
perature are increased. Hydrolysis does not 
occur in alum solutions at a pH  value less 
than 2. T he precipitate produced on 
hydrolysis is probably a basic ammonium 
alum rather than aluminum hydroxide.

The principal impurities found in the 
leach solution are iron, sodium, potassium,

... ...... ? !

40 years of valuable experience can mean the difference between 
success and failure when it comes to solving the intricate problems 
of Industrial Dust Control.

Pangborn Corporation has that 40 years of valuable experience and 
offers its benefits to you for application to your problems,— no 
matter how large or small.

The two installations pictured above show the flexibility of our 
Dust Control program. The large one is a giant "CH " Collector, 
doing an efficient, economical job and occupying a minimum of 
space. In the insert is our new "C K " Unit Collector which was 
specifically designed to handle small air volume dust require
ments of industrial operations. Into both of these collectors have 
gone the research and knowledge of our 40 years experience.

During these hard-hitting, war production times, the value of Dust 
Control has been forcibly brought home to a great many alert 
industrialists. They are thinking in terms of tomorrow as well as 
today and realize the position of responsibility which Dust Control 
will occupy on the mammoth production lines of the future.
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DEPENDABLE EQUIPMENT
FOR THE PETRO-CHEMICAL, 
CHEM ICAL AND REFIN IN G  
INDUSTRIES

FROM OPEN HEARTH  
A N D  A LLO Y  STEELS

A N N E A L I N G  B O X  C O M P A N Y
API-ASME Codes • Stress Relieving • X -ray

Pledged to Quality Since 1895

rmi, W A SH IN G TO N , PEN N A .

W E L D E D  P R O D U C T S

" N a tio n a l” offers u n excelled  fac ilities  for b u ild in g  
pressure vesse ls , con d en sers, tow ers, autoclaves, 
exchangers and p ro cess in g  tanks. 
P r o d u c t io n  a v a ila b le  N O W -— o u r e n g in e e r s
are at your service.

magnesium, titanium and calcium as sul
phates, plus small amounts of phosphorus 
and silica, either in solution or suspension. 
Most of the iron in the clay can be kept 
out of the solution by fixation during the 
bake. -T he remaining impurities are 
eliminated during the alum crystallization 
and precipitation of the hydroxide. Am
monium alum solutions arc ideal for 
crystallization since about 90 percent of 
the alum in a saturated solution can be 
crystallized out when cooling from 100 to 
20 deg. C. Magnesium, calcium, ferrous 
iron, titanium and phosphorus do not 
crystallize with the alum and are left in 
the mother liquor.

If sulphur dioxide is passed through the 
pregnant solution to reduce ferric ion to  
ferrous, ammonium alum crystals spcctro- 
grnphically free from iron can be obtained 
by two rccrystallizations.

Most sulphate processes involve thermal 
decomposition of the aluminum sulphate; 
in this process the ammonia gases are used 
to precipitate the aluminum from the solu
tion as the hydroxide. T he problem is to 
produce a precipitate that can be settled 
and filtered. Unless the proper conditions 
are maintained, the precipitate is gelatin
ous. If the alum is added to an ammoniacal 
solution as solid crystals and the pH  is 
maintained sufficiently high during pre
cipitation, the precipitate settles and filters 
readily. There seems to be a definite lim it 
to the quantity of water that can be elimi
nated from the precipitate by m echanical. 
means. T he filter cake usually contains 
about 25 percent of the solids, which is 
approximately equivalent to the weight 
ratio corresponding to replacement of 
aluminum sulphate by aluminum hydroxide 
in the original alum crystal. Some improve
m ent in filtering technique may be pos
sible, bu t a large proportion of free water 
seems to be an inherent characteristic of 
the aluminum hydroxide precipitate.

The potash and soda remaining in the 
alum may be eliminated during the pre
cipitation. W hen  the process was first 
being considered, there was some uncer
tainty as to whether or not a large part of 
the precipitate was a basic sulphate. Some 
basic sulphate is always present in the 
precipitate as shown by the difficulty of 
completely removing the sulphate by wash
ing. but it has been definitely shown that 
if the conversion is carried out under 
proper conditions, virtually all the precipi
tate is aluminum hydroxide. Any sulphate 
remaining in the final filter cake may be 
driven out during the final calcination to 
convert the aluminum hydroxide to n'on- 
hygroscopic alumina.

T he amount of heat required for the 
process is quite high, bu t it compares 
favorably with that of other sulphate 
processes. Because of the unusually high 
heat of formation of aluminum sulphate, 
all sulphate processes require a large ex
penditure of heat. This is probably the 
greatest disadvantage of the process, par
ticularly since most of the large clay de
posits occur in the Pacific Northwest, 
where a large supply of cheap fuel is not 
available.

Investigation of the ammonium sulphate 
process has progressed to a point where 
the technical feasibility of the process has 
definitely been established and fairly com
plete data are available on all im portant
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LEACHING AND WASHING

2 NH4 AI (S04 )2 • 12H2 0 • Aq =  2 NH4AI(S04)2 • 12H2 0 j  Aq

Alum C rysta ls

Ö
The patented re
versible manga
nese S H R E D 
D ER  R IN G S  are 
th e  s e c r e t  o f 
A M ER IC A N  Rol
ling Ring Crush
ers’ s u c c e s s — 
r in g s  h a v e  2 0  
cutting edges or 
teeth —  designed 
to maintain out
ward position by 
centrifugal force 

at specific speeds. In  contact with solid 
metal, rings are momentarily deflected from 
usual course because they are free to swing 
back out of position. No shear pins or 
other safety devices that require attention.

W R IT E .. .for information about 
measured flow  handling o f liquids and  

I automatic liquid filling machines.

CHEMICAL FEEDERS, INC.
214 Clinton Si. (P.O. Box 998) Buffalo 4, N.Y.

Est. 1923...with Experience in Allied lines Since 1914

CRVST. AND RECRYST.

Am m oniacal Gas

ABSORPTION

6NH3 + 5H 20 + H 20 =6NH 4 OH

Amm onia Solution

SIMPLE IN 
OPERATION 
GREAT RANGE 
OF REDUCTION 
EXCEPTIONAL 
POWER

AMERICAN
R O LLIN G  R IN G  C R U SH E R S

•  O rig in a lly  d esign ed  for the reduction of 

c o a l, their rem ark a b le  record  brought 

A M E R IC A N  R ollin g R in g  C ru sh ers  to the 

attention of other in dustries. T h ey  a re  

n o w  em ployed  v e r y  p ro fitab ly  in m a n y  of 

the la rg e st  an d  m ost w id e ly  know n  proc

e ss  in dustry  p lan ts , g iv in g  d e p e n d a b le  

good serv ice . For g re a te r  to n n age , m ore 

uniform  product, an d  g re a te r  s a v in g s  in 

crush ing , grin d in g , a n d  p u lveriz in g , le t our 

e n g in eers  su g g e st  the p ro p er equipm ent.

AMERICAN PULVERIZER CO. M T S '

________ ,,_________________ PRECIPITATION

2NH4 AI(S04 )2 • I2H20 j  6NH4 0H =  4(NH4 )2 S04
_______________________________I_______________L

Precipitate

We feel that we are loyal allies o f  our own 
absent and that we m ust support our fight
ing men even m ore loyally than we expect 
their foreign allies to support them.

W e conscientiously continue to turn out 
W i l s o n  Pu ha feeders by the thousands be
cause they are purifying water and helping 
to m aintain sanitation for our fighting forces 
all over the world.

They also serve in com pounding medicines 
and filling precious am poules in laborato
ries; increase production  o f  processed foods; 
h e lp  do  am azing th ings w ith  chem icals. 
They are as nearly infallible and accurate as 
precision m achines can be.

CALCINING

2AI(0H)3 i  Al2 03 
__________ I____ ,__

Alumina to Storage

steps. F u rth e r laboratory work remains to  S w eet, B u re a u  of M ines, b e fo re  A n n u a l
be d o n e  however. M ectiug , A m eric an  I n s t i t u t e  o f M in in «  am i
_______  M e ta llu rg ic a l  E n g in ee rs . New l ’o rk , Feb.

H. TV. S t. C la ir , S . F .  I lav itz  and  A . T . 23 . 1944 .

Baked Product

ROTARY KILN

4(NH4)2 S 0 4 j  Al2 03 • S i02 - 2H20 = (NH4 )2 S04-AI2 (S04)3 +  2 S i0 2 j  6 NH3 + 5 H20
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PR O C ESS E Q U IP M E N T  F A B R IC A T O R S :

BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, il l .: ONE NORTH LA SALLE STREET
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Edge Moor is equipped to furnish any type of 
heavy-wall pressure vessel to your individual 
designs, specifications or requirements—in 
metal thicknesses from 1"  up to 2 W'. Materials 
include carbon and stainless steels, high 
chrome, nickel, Hastelloy, Monel, Herculoy, 
clad metals, nickel steel, Inconel, Everdur, 
Colalloy and other metals and alloys.

The Edge Moor shops have complete facili
ties for stress-relieving, annealing and X-Ray

and are approved by leading insurance com
panies for fusion welding to meet all codes 
and tests. Work is being regularly produced 
to ASME Code paragraph U-68 requirements.

Write for Edge Moor Bulletin 113 which 
illustrates and describes typical examples of 
equipment we have produced for chemical 
and petro-chemical plants. If your require
ments are specific, send 
specifications for



d isp o sa l o fQ tovernm enP ^ iar P lan ts and 'SLauipment

In  the last four years, the Federal G overnm ent has 
spent over fifteen billion dollars on war plants —two- 
and-onc-half times as m uch as was spent by private 
investors.

O f this fifteen-billion-dollar government investment, 
about one-third has gone into facilities for the manu
facture of aircraft and for ship construction and repair; 
another th ird  has gone into plants for production of 
com bat ordnance; and the remaining third has gone into 
a variety of facilities for making synthetic rubber, metal 
products, machiner}', and miscellaneous equipment.

M ost of these plants are in industries that are ex
panded far beyond peacetime requirements. Further
more, their convertibility to other civilian uses will, in 
m any cases, be complicated by their specialized equip
m ent and layout, by their tremendous size, and by their 
uneconomic location. A t the m oment, it looks as if 
roughly one-third of the government-owned plants and 
equipm ent can be converted fairly readily to peacetime 
operation, and will, therefore, be easily disposable to 
private enterprise.

T he discovery of unsuspected uses for war plants and 
equipm ent may well raise the disposable proportion to 
one-half or more. T he government, at the end of the 
war, may own about one-eighth of the commercially- 
usahle industrial capacity of the country'. It will be by 
far the largest owner of m achine tools; it will own enor
mous aluminum capacity, magnesium capacity, many 
miles of pipe lines, and more ships than the entire 
private shipping industry.

W h a t the government does with its war plants will 
have a profound effect on the free enterprise system and 
on all workers, employers, investors, and consumers who 
have a part in that system. If this problem is handled 
badly, we may find ourselves enmeshed in a trend to
ward monopoly and government operation of industry.
If the problem is handled well, we shall have taken a 
big step toward freedom of action in a competitive 
society, toward full opportunities for business enter
prise, toward well-paid productive jobs for workers, and 
toward a higher standard of living for us all.

Recently, three im portant events have signalled en
couragement. They arc the report of Senator George’s 
Com m ittee, the Baruch report, and the report of Sena
tor Trum an’s Committee. These reports arc noteworthy 
for their com petent sizing up of a complex problem, 
for their recognition of the major responsibility of gov
ernm ent in making a successful transition to peace, for 
their insistence on wise policy and good administra
tion, and for their genuine concern that our productive 
powers be given full opportunity in a free private enter
prise system. These reports agree on basic principles 
and many specific lines of action. There are, however,

im portant areas of policy formation, organization, and 
procedure—especially in regard to p lant disposal—which 
remain to be blue-printed.

In formulating the policies and practices to be fol
lowed in dealing with government war plants, our 
major goal must, of course, be a high level of produc
tion and employment in private business after the war.

Governm ent operation in competition with private 
employers and privately-employed workers will not be 
desirable because it will make investm ent unattractive 
to private capital arid will lim it opportunities for private 
employment. O n the other hand, sales to private buyers 
which result in increasing the concentration of industry 
will also be undesirable. W e must use this opportunity 
to strengthen the competitive enterprise system and to 
move away from, not toward, the concentration of 
economic power in either public or private agencies.

To accomplish these objectives, a program of action 
such as follows will be necessary:

1. An adequate reconversion organization will he 
needed in the government, bu t its powers and respon
sibilities should carefully be defined by Congress. 
Fortunately, an able Administrator of Surplus W ar 
Property already has been appointed. It will be essen
tial for him  to work in closest cooperation w ith Con
gress and with the Armed Forces and other executive 
agencies. T he Office of W ar M obilization, and ulti
mately the President, m ust be responsible for seeing 
that the Surplus W ar Property' Administration is not 
sidetracked by the operating agencies and is not domi
nated by their sheer size. Funds m ust be supplied gen
erously to the Surplus W ar Property Administrator, so 
that he can set up an organization adequate to cope 
with this huge and complex job. Business, too, must 
be generous in loaning top-flight executives for postwar 
government service.

2. O ne of the first acts of the Surplus W ar Property 
Administration will have to be to assemble a complete 
inventory of government war plants and equipment, to 
make possible the planning and control of the disposal 
process, and to form the basis of catalogues of property 
available for sale.

3. Cooperation between the executive and legislative 
branches of the government will be needed to develop 
at least tentative plans with respect to matters of public 
policy which are of special importance to a successful 
transition to  peace. Among these matters are the size 
of the military establishment to he m aintained in time 
of peace, the stand-by facilities and reserves of materiel 
necessary for our security in case of future war, and our 
policy regarding im port and production of synthetic 
rubber and other critical and strategic materials.

4. T he Surplus W ar Property Adm inistrator should



obtain from the Armed Forces, acting under congres
sional directives, specification of those plants which are 
needed to supply our peacetime Army and Navy and to 
provide the essential reserve capacity in case of war.

5. T he Surplus W ar Property Administrator should 
select certain war plants as depots in which to store the 
huge surpluses of inventories and equipment which 
will have to be removed from private and government- 
owned factories in order to make possible their con
version to civilian use.

6. Those plants which are not desired by the Army 
or the Navy, which are not needed for storage, and which 
clearly will be unsuitable for peacetime utilization should 
be scheduled for dismantling and disposal piecemeal.

7. T he two or three billion dollars’ worth of govern
m ent facilities intermingled with private plant should 
receive attention with a view to early sale, temporary 
continuance or use under lease, or early removal.

8. The various plants and pieces of equipm ent avail
able for sale to private business should be classified 
conveniently, catalogued, and advertised to prospective 
buyers or lessors. Before the Surplus W ar Property Ad
ministrator offers, for private sale, plants and equipment 
not desired by the Army or the Navy, he should ascer
tain whether the plants or equipm ent are desired by 
other branches of the government or by public corpo
rations such as the T .V .A .

9. W henever property can be sold at prices approx
imating depreciated reproduction cost, that will be by 
far the best solution. Generous time-payment terms 
should he offered. In many cases the government may 
be unable to sell the property for reproduction cost less 
depreciation, for the simple reason that no one would 
think of reproducing it. T he property may already be 
partly obsolete or, because of its size, location, or other 
characteristics, may only be moderately well suited for 
commercial use. This should not prevent the govern
m ent from selling it, provided a price which fairly re
presents the worth of the property can he obtained. The 
best test of that worth is the price produced by active 
bidding under favorable market conditions.

10. W hen  property cannot be sold at a fair price, 
temporary leases with options to buy should be em
ployed to get the facilities into productive use. This 
should not, however, be done on terms which would 
cause unfair competition or create clearly excessive 
capacity in an industry'. And the lease must be tem
porary; it m ust not be the means to prolong govern
m ent control or ownership.

11. T he government should offer the strongest pos
sible resistance to local groups or industry' groups seek
ing subsidies for continued operation of war properties. 
Subsidies will burden the Treasury' and lead to ineffi
cient use of resources. They will be justified only to 
maintain facilities needed for national security.

12. T he plants and equipment offered for sale and 
lease should include sufficient quantities in small enough 
lots to satisfy the demands from small business. T he war

has tended to concentrate production in larger plants. 
After the war, we should seek a wider distribution of 
the government war facilities.

13. Insofar as possible, war buildings and equipm ent 
should be offered for sale in units which can be pur
chased by businesses in peacetime industries. M any of 
these industries have had to get along during the war 
without adequate replacement and expansion, and will 
be ready to buy if they are able to get w hat they want 
from the government. This is a particularly desirable 
market for surplus government property since these 
industries are, for the most part, no t faced w ith the 
problems of excess capacity.

14. Property, such as machinery and other movable 
equipment, which is in excess of our domestic require
ments or is more urgently needed by other countries, 
should be exported. W e shall need, and can take, large 
supplies of raw materials in return.

15. Property which is no t needed by the Armed 
Forces, which cannot be sold or leased on terms which 
would be fair to competing plants, which cannot be 
dismantled and distributed piecemeal, and which can
no t be sold abroad, should be scrapped as soon as its 
non-disposability is apparent. T he disposal of war plants 
should be completed w ithin three to five years.

16. All negotiations for sale or disposal should be 
matters of open public record. As M r. Baruch has said, 
the process m ust be conducted in a goldfish bowl. This 
is as much for the protection of business as for the 
protection of the government.

These courses of action do not include everything 
that m ust be done, bu t they do indicate the general 
lines along which our surplus war plant disposal must 
proceed if it is to avoid precipitating needless transition 
unemployment.

T he gravest danger of all will be red tape, intergov
ernmental conflict, and inadequate administration. It 
would be a great misfortune for the  executive and 
legislative branches to quarrel over details of organiza
tion when they agree on the basic principles to be 
followed in handling the problem. Obviously, the Sur
plus W ar Property Adm inistration m ust cooperate with 
Congress and look to it for policy guidance. Just as 
obviously, the disposal problem will involve great diffi
culties of administration which m ust not he complicated 
by congressional interference. W e shall need the best 
we can get in careful policy making, detailed planning, 
good organization, and courageous action. This is a 
m atter of vital importance to every American. T he 
stakes are too high to  tolerate poor adm inistration or 
petty politics.

President, McGraw-Hill Publishing Company', Inc.



STAINLESS STEEL 
CASTINGS

Designed for their 
Particular Purpose

of bromobcnzene, 120 cc. of absolute ether 
and 3.8 g. of sodium fluosilicate were used, 
resulting in 2.3 g. (33.9 percent) of tetr'a- 
phenyl silicane with a melting point of 
229-230 deg.

D ig e s t  f ro m  “ In v e s tig a tio n s  on  S il ic o -  
O rg a n ic  C o m p o u n d s ,"  by  Z. M a n u lk in  a n d  
P .  Y a k u b Q v a . Z h u r n o l O bschei K h im i l  X , 
N o . 14, 1300-1302, 1940. (P u b l is h e d  In 
R u s s ia .)

SY NTH ETIC FORMIC ACID
S i n c e  the beginning of the war an in

vestigation has been conducted on the 
variables affecting the synthesis of formic 
acid from carbon monoxide. In experi
ments at Mujhcim-Ruhr the apparatus used 

•was an autoclave lined with copper and 
provided with a manometer protected from 
the carbon monoxide. The autoclave was 
heated electrically and fitted with an agita
tor with adjustable speed. In general, the 
initial pressure was 1,000 atm. and the 
rate of temperature rise was the same in all 
experiments. On completion of the re
action, the autoclave was cooled as rapidly 
as possible and the formic acid content of 
the solution estimated. The carbon m on
oxide used contained 1-1.5 percent hydro
gen and small quantities of nitrogen.

It was shown that formic acid can be 
obtained in high yields by direct action of 
carbon monoxide on water in the presence 
of certain catalysts, and that at each tem 
perature there exists an equilibrium be
tween the concentration of the formic acid

TETRA BENZY L AND  
T E T R A PH E N Y L  SILICANES

I e t r a b e n z y l  silicane was synthesized 
by a new method by Soshestvenskaya by 
treating sodium fluosilicate with Grig- 
nard’s reagent. Grignard’s reagent was 
also used recently for the synthesis of 
certain silico-organic compounds of the 
Ar3Si-SiAr3 type, the R3Si-SiR3 type and 
the Ar,Si type.

Tetraphenyl silicane was synthesized 
with  ̂a good yield by a modification of 
Polis’ method, so as to eliminate the forma
tion of byproducts. This compound was 
also obtained by means of the Grignard 
reaction both from silicon tetrachloride 
and sodium fluosilicate.

Synthesis of tetraphenyl silicane from 
silicon tetrachloride was carried out analo
gously to tha t of tetrabenzyl silicane: 14 g. 
of magnesium, 93 g. of bromobcnzene, 
230 cc. of absolute ether and 10 g. of 
silicon tetrachloride were used, resulting in 
9.5 g. (48 percent) of tetraphenyl silicane 
(after three recrystallizations from ben
zene) with a melting point of 229-230 
deg. C.

Synthesis from sodium fluosilicate was 
carried out almost analogously to that of 
tetrabenzyl silicane with only this differ
ence— the Grignard reagent was used in 
excess (double the theoretical quantity), 
and the reaction mixture was heated on the 
oil bath for a longer period (3-4 hours 
instead of 1 ). 4 g. of magnesium, 26 g.

Jc-very corrosion  re s is tan t 
c a s tin g  has one p a r tic u la r  

jo b  to  do, and  it  is fo r  th is  job  
and  th is  jo b  alone th a t A tla s  cast
in g s a re  developed. I f  you have 
a S ta in less  S teel ca s tin g  in  th e  
B lu e p rin t stage , A tlas m e ta llu r
g is ts  can aid you best. F o r it is 
th en  th a t a co n su lta tio n  w ill p e r
haps save m uch  redesign ing . F o r 
y o u r n ex t corrosion , ac id  or heat 
re s is tin g  castin g  designed  to do 
th e  job  fo r  w hich  it  is  in tended  
. . . co n su lt A tlas. N o ob ligation  
o f  course.

W r ite  fo r b u lle tin  now.

Ramp-BottomCenter-Jet

SPRACO NOZZLES
For industrial processes involving washing, 
cooling, spraying, scrubbing, and quenching, 
Spraco Nozzles are available in a  complete range 
of types, sizes, and capacities. Standard ma
terials are cast iron, brass, and bronze, but noz
zles for use with corrosive liquids and gases can  
be supplied from any machinable alloy (with 
suitable priorities).

Write (o

FOREIGN LITERATURE ABSTRACTS I n t r i c a t e
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F O

P I P E  O U T L E T S

3 TYPES 
MEET EVERY NEED

t  O U T L E T S  A T

£ § 0 0  
•  T he  W e l d O l e t  m e th o d  o f  b r a n c h  p i p e  o u t le t  ins ta l la t ion  
g iv es  y o u  a  b e t t e r  jo b  b e c a u s e  it p r o v id e s  a n  a b s o lu te ly  

l e a k p r o o f  jo int with s t r e n g th  e q u a l  t o  th e  
o r ig in a l  p i p e .  In a d d i t i o n  y o u  g e t  b e t t e r  
flow co n d it io n s  b e c a u s e  o f  t h e  ex c lu s iv e  
fu n n e l  s h a p e d  i n ta k e  o p e n i n g  w h ich  cuts  
t u r b u le n c e  a n d  fr iction  to  a  minimum.

W ELDOLET —
B e v e led  o u t le t  fo r  
w elded  b ran ch  pipe 
connection.

THREDOLET —
T h re a d e d  o u tle t for 
s c re w ed  connection  
o f b ran c h  p ipe.

SO CKET-EN D 
W ELDOLET —
Bored outle t to  outside 
p ip e  d i a m e te r  fo r  
w eld ed  b ran ch  p ip e  
connection.

For a n y  p ip in g  job  . . . s h o p  f a b r i c a t i o n ,  
n e w  co n s t ru c t io n ,  o r  r e m o d e l in g  . . .  t h e  
W e l d O l e t  m e th o d  s a v e s  o n  in s ta l la t io n  
cost,  b e c a u s e  n o  t e m p l a t e s  a r e  n e e d e d ;  
n o  cu tt ing  o r  t h r e a d i n g  o f  t h e  m a in  p i p e  
is n e c e s s a r y ;  fo rm ing  a n d  fitt ing o f  b r a n c h  
p ip e s  a r e  e l im in a ted .

Fittings a r e  a v a i l a b l e  in s ize- fo -s ize  a n d  
r e d u c in g  s izes  f rom  % "  to  12 ."  Ask f o r  
B ranch  P ip e  O u t l e t s  C a t a l o g  W T31.

BONNEY FORGE & TOOL WORKS
=i

Forged F i l l i n g s  D i v i s i o n

3 4 4  Green St. • Allentown, Pa.I B

W ELD O  LETS * T H R E D O L ÍT S
HSSHLSSBEO mcv.ws.MlG usp.T.o«;.

   Ą o s L W e M e d  f l i a n d t  P i p e  Ô u ü e ti

in the solution and the pressure of the 
carbon monoxide. T he best catalysts arc 
mineral acjds, particularly sulphuric and 
phosphoric acids. Of the various salts 
tested, copper sulphate and copper chloride 
were found best, bu t these salts are re
duced under reaction conditions and the 
corresponding mineral acids liberated.

There are optimum concentrations for 
the acid solutions used as catalysts. W hen 
these concentrations are exceeded, equili
brium in the process is attained more slowly 
under any given temperature and pressure 
condition, and the concentration of the 
formic acid solution obtained is lower. At 
constant pressure of monoxide, the yield 
of formic acid increases w ith decrease in 
reaction temperature. T he most suitable 
temperature range has been found to be 
160-180 deg. C . Improved results could 
be expected if catalysts could be found 
which are effective a t still lower tempera
tures. It has been shown, for instance, that 
with an initial pressure of 2,000 atm . and a 
temperature of 160 deg. C. a solution can 
be obtained which contains 46 percent by 
weight of formic acid. If the process could 
be carried out at about 140 deg. C . it 
should be possible to produce directly a 
57 percent solution of formic acid.

High pressures of carbon monoxide are 
essential for getting good yields of formic 
acid. At pressures of 500-2,000 atm ., it 
was found that the formic acid concentra
tion was approximately proportional to the 
pressure. In one series of experiments in 
which the temperature was 160 deg. C., 
the formic acid yields were as follows: 2.75 
N  at 500 atm.; 5.5 N  a t 1,000 atm.; and 
11 N  (46 percent of formic acid bv 
weight) at 2,000 atm. Even better results 
could be expected at still higher pressures 
of carbon monoxide.

No formation of carbon dioxide and hy
drogen from the reaction mixture was 
observed at temperatures below. 300 deg. C.

D ig e s t  f ro m  " F o r m ic  A c id  b v  D ir e c t  
S y n th e s is ,” b y  H . P ic h le r  a n d  H . B n ff le b , 
Brennstoff-C hem ie, 23, N o. G, 73-77, 1332. 
( P u b lis h e d  in  G e rm a n y .)

D IFFE R E N T IA T IO N  O F  
UNVULCANIZED R U B B E R S

N a t u r a l  rubber softens at above 1 2 0  
deg. C. and on increase in temperature it  
is transformed into a thick brown oil 
which does not become solid and elastic 
on cooling. At about 300 deg. C. this oil 
is decomposed into a large num ber of prod
ucts with boiling points ranging from 18 
to 300 deg. C. T he specific gravity of rub
ber is 0.93 and its nitrogen content about 
0.4 percent. Rubber ignites readily and 
burns with a very smoky flame, emitting a 
characteristic, faintly aromatic odor. Dis
integrated rubber swells when shaken with 
gasoline. Rubber which has been previously 
masticated qn cold rollers gels more readily 
than unworked material, as a result of the 
breakdown of the large molecules by the 
cold working. Solutions of masticated rub
ber show lower viscosities than those of 
unworked rubber of equal concentration.

Buna S is used where resistance' to wear 
and abrasion is required and buna SS 
where high resistance to oils and solvents 
is called for. T he specific gravity of these 
two bunas is 0.92. Each contains 0.02 per
cent of nitrogen. Buna S and buna SS con- 
tain 6.2-6.9 and 6.9-8.1 percent of acetone-
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soluble matter respectively. They burn 
with a smoky flame, bu t the hyacinth-like 
smell of burning polystyrene is completely 
masked by the odor of added plasticizers. 
Fragments of these bunas are incompletely 
dissolved by gasoline so that a spawn-like 
structure results. T he effect of mastication 
is much less than with natural rubber.

T he oil- and gasoline-resistant perbunan 
is formed when acrylonitrile is co-polymer- 
ized with butadiene. Its specific gravity is 
0.92 and its nitrogen content 6.7-7.3 per
cent. M atter soluble in petroleum ether 
amounts to some 3 percent, and consists 
mainly of stabilizers and anti-oxidants. In 
contrast to natural rubber and the bunas 
substitutes, perbunan is soluble in ketones 
such as acetone. Perbunan burns with a 
smoky flame. T he odor produced on burn
ing, while difficult to define, is more 
aromatic than that of natural rubber. It 
is readily distinguished fro n  that of burn
ing buna S or SS.

The specific gravity of Neoprene is 1.27 
and it has a characteristic clinging odor. On 
warming to 50-60 deg. C. it becomes 
softer and more tacky than masticated rub
ber. At room temperature and particularly 
at 0 deg. C. it is considerably harder than 
rubber, buna, or perbunan under similar 
conditions. Neoprene does "not burn.

Chemical characteristics of Thiokol are 
similar to those of perdurcn. Its specific 
gravity is 1.62 and it has a sulphur content 
of about 82 percent. It is insoluble in 
gasoline, benzene, and fuel oils, bu t dis
solves in tricblorethane.

D ig e s t  f ro m  " D if f e r e n t ia t io n  b e tw e e n  
N a tu r a l  R u b b e r  a n d  S u b s t i tu te s ,"  b y  P . 
K lu c k o w , C h e m is c h e  Z e i tu n g ,  109, M a r c h  
1941. ( P u b l i s h e d  in  G e r m a n y .)

POLYSACCHARIDE DEGRADATION
M e t h y l a t e d  polysaccharides are de

composed into simple methylated sugars 
by anhydrous formic acid in the presence 
of a small amount of acetyl chloride. The 
methylated polysaccharides swell in this 
mixture and are hydrolyzed at 20° for 200 
hours until a constant rotation value is ob 
tained. After the formic acid and acetyl 
chloride have been distilled off. the residue 
is converted into the methylglucosides by 
means of methyl orthoformate, methyl j 
alcohol, and a trace of hydrochloric acid 
or acetyl chloride. T he methylglucosides 
arc separated bv high vacuum distillation. 
This procedure is not suitable for free or 
acetylated polysaccharides, for methylated 
wood, or proteins.

D ig est from  “ T h e  D e g ra d a tio n  o f M e th y l
a te d  P o ly s a c c h a r id e s .”  by Iv. F reu d e n b o rg .
T . P lo e tz  a n d  W. Jak o b . Her. 75. No. 12, 
1G94-G, F eb . 10. 1043. (P u b lish e d  in  G e r
m a n y .) [F ro m  B u lle t in  of th e  I n s t i tu te  of 
P a p e r  C h em istry , 14, No. G. ISO. F eb . 1044.1

SUGAR DETERM INATIONS
I n  o r d e r  to determine the hydrolytic 

scission products of starch, a method had 
to be found by which glucose, maltose, 
and sugars of the isomaltose type could be 
differentiated. Isomaltose behaves differ
ently from maltose in the determination 
with Barfocd reagent. T he acetic acid in 
this reagent is replaced by a strong acetate- 
acetic acid buffer and the reaction mixture 
is heated on a boiling water bath. At pH 
5 the reduction of glucose is strong, bu t it 
decreases with decreasing pH and stops at 
pH 4. T he weak reduction of maltose is

A special ru s t-in h ib ito r used in  B -H  N o . 1 C em ent 

p reven ts corrosion. W h e th e r  app lied  on  a h o t su r

face w here  it dries im m ediately  o r is allow ed to 

a ir-dry  over a long  period  of. tim e, it w ill n o t attack  

m etal surfaces. T h is  m eans a p e rm an en t b o n d — an 

installa tion  th a t stays put.
. - 2.

N o. 1 C em ent is sufficiently elastic to absorb  ord inary  expansion 

and con trac tion  w ith o u t pee lin g  o r cracking. M ade o f h igh- 

tem pera tu re-resis ting , nodu la ted  B -H  black  rockw ool, long  fibred 

asbestos, and colloidal clay, it  does n o t fo rm  a hom ogeneous mass. 

T h e  rockw ool re ta ins its physical characteristics and the countless 

n u m b er o f dead-air cells p ro v id e  m ax im um  insu la ting  efficiency up 

to  1800° F. Send for sam ple and  com plete  data. B a ld w in -H ill Co., 

53 2  K lagg  A ve ., T ren to n  2, N e w  Jersey. Plants in  T ren to n , N e w  

Jersey; K alam azoo, M ich igan; and  H u n tin g to n , Indiana.

B a ld w iirH ill
H E A T  & C O L D  I N S U L A T I O N S

. . .  (jets Along Tine 
with M̂ tal Surfaces
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J la u ie / i P a w e A . Q o aJ a .

Thru simple design, sturdy construc
tion, and skilled workmanship, wear 
and maintenance have been reduced to 
a negligible degree in Roots-Conners- 
ville Rotary Positive Vacuum Pumps. 
The positive displacement principle, 
coupled with moderate speed and high 
volumetric efficiency, assures suction 
wanted with lowest power consump
tion.

"R-C” Vacuum Pumps are exten
sively used on vacuum filters because 
of their ability to handle air or gas 
liquids in varying proportions. Their 
simplicity, positive action, and absence 
of all valves offer many advantages as 
pumps, where thick, viscous liquids are 
handled.

Capacities from 5 to 10,000 c.f.m., 
vacuums up to 25" Hg., and pressures 
to 100 lbs.

R O O TS-CO N N ERSV ILLE BLOW ER  
CO RP.

404 Illinois Ave., Connersville, Ind.
PO SITIVE  

D ISPLA CEM EN T
princip le  is sim ple and 

effective. T w in  im pellers are 
ro tated  in opposite  d irections 

a p a ir o f tim ing gears. 
E a c h  im peller a lternately  
s u c k s  in, m om entarily  en
traps, and then expells a 
definitely m easured am ount 

a ir o r gas, resu lting  in the 
evacuation of four equal, pre
determ ined volum es each re- 

of the drive shaft. 
Capacity varies w i t h  t h e  
speed. Im pellers n e e d  n o  
seal o r lubrication. Suction 
is autom atically  b u ilt up  to 
overcom e resistance on the 
in le t o r  vacuum  side. T he 
action is continuous, w ith  a 
resu ltan t steady vacuum .

•
"R-C” V acuum  Pum p insta ll
ed in chem ical plant. A t 870 

it m aintains 25" H g. 
vacuum ; handles 52 lbs. am 
m onia liquor, 1465 lbs. water 
w ith  trace o f caustic soda, 
and 6000 cu. ft. of "free  a ir” 
per hour.

BONDS BO U GH T TO D A Y  
Help Win Beachheads Tomorrow

not characteristic of disaccharides, because 
melibiose reduces just as strongly as glu
cose and, although 1,4-sugars reduce 
weakly, 1,6-sugars reduce strongly. A sub
stituent in the 6-position, therefore, has 
less effect upon the behavior of a sugar 
than one in the 4-position. 2,3,4,6-Tetra- 
methylglucose at pH 5.7 does no t reduce 
copper acetate at all bu t it reduces Feliling 
solution. A decomposition of the methyl
ated sugar takes place in a strongly alka
line solution, whereas in an acid solution 
it is not decomposed and no reduction 
takes place, in spite of the presence of the 
reducing aldehyde group. Diacetone-d- 
mannose, which is stable in alkaline solu
tion, does not even reduce Fehling’s solu
tion. I t is possible, therefore, to determine 
with copper acetate whether a disaccharide 
contains a 1,4- or a 1,6-linkage, if these are 
the only two in question. If, after methyl- 
ation and hydrolysis of a trisaccharide, 1 
mole each of tetra-, of 2,3,6-tri- and of 
2,3,4-trimethylglucose are obtained, then 
the trisaccharide contains a maltose and an 
isomaltose linkage. This, however, does 
not prove whether the trisaccharide con
tains a 1,6— 1,4-CHO (I) or a 1,4— 1,6- 
C H O  (II) structure. If the trisaccharide 
reduces Barfoed solution slowly, as maltose 
does, it contains the I  structure; if it re
duces quickly, as glucose does, a II struc
ture is present.

D ig e s t f ro m  “ S u g a r  D e te rm in a t io n s  W ith  
C o p p er A c e ta te ,"  by  K . M yrb iick  a n d  E . 
L e is sn e r , B cr. 75 , No. 12 . 1 7 3 9 -4 3 , F eb . 10, 
1943. (P u b lish e d  in  G e rm a n y .)  [F ro m  
B u lle tin  o f th e  I n s t i t u t e  o f P a p e r  C h em is
try ,  14, No. 0, 189, F eb . 19-14.)

B Y PR O D U C T  L U P IN IN E
L u p i n i n e  is one of the inactive con

stituents of the insecticide, anabasine 
sulphate, which is made from the plant 
Anabasis aphylla. The application and 
manufacture of this insecticide is increasing 
rapidly in Soviet Russia so that a new 
source of lupinine is available to the chem 
ical industry'. This alkaloid is promising as 
a raw material for the synthesis of various 
pharmaceuticals. T he Academy of Sciences 
(USSR) has already made lupicaine which 
is promising commercially and work is 
being done on other derivatives of lupinine.

A new and simple method has been pro
posed for the isolation of lupinine from the 
anabasine mixture. Lupinine. reacts readily 
with metallic sodium, yielding sodium lu- 
pinate. T he reaction is best carried out in 
a solution of petroleum ether and the yield 
is 97 percent. Free lupinine is obtained by 
decomposition of the lupinate with water 
or the lupinate can be used as such directly 
for syntheses. This method takes less time 
and requires a smaller quantity of reagents 
than any of the methods used heretofore.

D ig e s t  f r o m  “ N e w  M e th o d  f o r  I s o la t io n  
o f L u p in in e  f r o m  T e c h n ic a l  A n a b a s in e  
S u l f a t e ,"  b y  A . S a d y ik o v  a n d  G. L a z u r -  
y e v s k y , Z h u m a l  O b s c h e i  K M m ii ,  X I I I ,  N o . 
4-5 , 319-321 , 1943. ( P u b l is h e d  in  R u s s ia .)

RESORCINOL C O N D EN SA TIO N

O r ig in a l  work has been done on the 
development of Arreguine’s reaction for 
the condensation of resorcinol w ith citric 
acid. This reaction is carried out as fol
lows: a 5 percent solution of K M nO , is 
added to 3-4 drops of citric acid solution 
until the liquid becomes yellowish, where
upon 0.1 g. of resorcinol and concentrated 
HjSO, is added until a bright red color
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the resorcinol resulting in the formation of 
the blue fluorescent compound. A green 
fluorescence was produced when citric acid 
was replaced by various acyclic organic 
acids such as formic, oxalic, tartaric, suc
cinic, lactic, pyruvic and acetic acids. The 
acid was fused with resorcinol and an
hydrous zinc chloride. T he resulting prod
uct, varying from orange to vermilion in 
color, dissolved in alkalis with a green 
fluorescence. This reaction will also take 
place with such acid-forming compounds 
as aldehydes, ketones, anhydrides and acid 
halides. ■

D ig e s t  f r o m  " C o n d e n s a t io n  o f  R e s o r c i 
n o l  w i t h  A c y c l i c  A c id s , "  b y  E w a l d o  N lc o -  
l a u  C u r r l i n ,  Anais da Associacao Quimica do Brazil, 1 , N o . 2 , 8 8 - 9 5 , 1 9 4 2 . ( P u b l i s h e d  
in  B r a z i l . )

S E P A R A T O R S  • DRU M S • R O LLS  
C L U T C H E S  • B R A KES • M A G N E TS

W IL L  H E L P  G IV E  YO U  
M O R E P R O F IT A B L E  P R O 
D U C T IO N  B Y  M E A N S  O F 
D G T T E R  E N G I N E E R E D  
M A G N E T I C  P R O D U C T S

S T E A R N S  ¿ff lK -

M a g n e t i c  M  \  \
P u l l e y s ,  ■ ;  ,
improved, air- ¿s
cooled, power
ful—for protection, purification 
or concentration — wide range 
of sizes or complete separator 
units. Bulletin 302.

- S  S T E A R N S  Typ=>
11!  " K "  H igh In ten sity
¡11 ' -1 M agn etic  S e p a ra -

J A -S lors for hig!l con-W** , ft : cen tration  of o res ,
j j  * wij s e p a ra t in g  h ig h ly

1 1 I f  re lu ctan t m a te r ia l—
1 1  J -  j |  c a n  b e  d e s ig n e d  in

— mul t i pl e m agn etic  
zones to suit ty p e  

of se p a ra tio n  an d  c a p a c ity . B ulletin  
7 0 1.

STEARNS au tom atic  
drum -type  fu lly  e n 
closed  m ag n e tic  s e p 
a ra to r , fa s t, positive  
p ro tec tion  a g a i n s t  
tram p  iron  in g r in d 
ers , c ru sh ers  a n d  
p u lv e rize rs . B ulletin  
93-B,

WE P U R C H A S E
Recovered ...  Unused 
or bi-product chemicals

-t, For separating 
J  liquids or ma- 

terial in solu
tion containing 
im p u r i t i e s  th i s  
Stearns T y p e  
"QS" Automa

tic Magnetic Filter will reduce 
your rejects. Bull. 120.

COMPANYWILLIAM D. NEUBERG

G R A Y B A R  B U I L D I N G  « 4  2 0  L E X I N G T O N  A V E  •  N E W  Y O R K  17 .  N .  Y.  • T E L E P H O N E  L E X I N G T O N  2 - 3 3  2 4

S T E A R N S  Sus
pended Magnets 
(Bull. 25) and Lift
ing Magnets (Bull. 
35) circular, rec- 
t a  n g  u 1 a  r, all 
shapes and sizes.

D r y e r s
Caleiners-
Coolers

W e w ill b e  g la d  to te st y ou r m a 
te r ia l, 25 to 50 lb s ., p re p a id  for 
a n a ly s is  a n d  recom m endation .

S T E A R N S  M A G N E T I C  
M A N U F A C T U R I N G  CO.

629 S .  2 8 th  S t .  M ilw a u k e e  4 , W is .

obtain the specialized experience and 
designs, plus manufacturing facilities ofD»V MATHlAl

17 E . 42nd S t .. 

NewYork I7 .N .Y .

Send us your problems—we would enjoy solving them,
'LWkO*'

appears. T he mixture is cooled, agitated 
with ether, decanted and diluted with 10 
cc. of water. I t is then alkalized with 
ammonia and a characteristic blue fluor
escence appears. T he oxidation product 
of citric acid with K M nO. condenses with

very promising. 3, 4-dichloro- and 3, 4- 
dibromo-3-methyl butene-3ol-2 were syn
thesized by chlorination and bromination, 
respectively, of dimethyl acetylenyl car
binol in chloroform.

A low boiling 3, 4-dichloro-2 methyl t s  MAG)MAGNETIC
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SUPER ‘FI RE-FELT
ASBCSTO- -3 PONG e FELTEO

I DOB-

6 5 % M A G N E S IA  1 jPR t'SMRUNK» ASBtSTOCEL 1
PRE-SMRUNK WOOL FELT----HAIR FELT----ROCK CORK- 
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W H A T E V E R  your insu lat
in g  p rob lem , th e r e ’s a  

J o h n s -M a n v il le  in s u la t io n  
th a t can so lve  i t  efficiently and  
a t m inim um  cost. F or, over th e  
p ast 86 years, J -M ’s exten sive  
laboratories h a v e  pioneered in  
th e field o f  industrial insula
tion . T od ay  J -M  offers a  w ide  
lin e  o f  in su la tin g  m a teria ls , 
each designed for som e specific 
insu lation  need , for tem pera
tures up to  2600°. F or exam ple:

F urnace in su la tio n  u p  to  2 6 0 0 °  F.
J -M  In su la ting  B rick  a n d  In su la tin g  F ire 
B rick are  availab le  in 7 types, tem p er
a tu re  lim its from  1600° F . to  2600° F . All 
provide ligh t w eight, low conductiv ity . N ew  
In su la ting  F ireb lok , now read y  in  a ll four 
F ire  B rick  types, a re  5 tim es larger for 
speedier, m ore econom ical in s ta lla tion .

J-M INSULATIONS COVER THE 

ENTIRE RANGE OF 
INDUSTRIAL TEMPERATURES

F o r  m ore deta ils on  these m ateria ls, 
and on  the  com plete J -M  In su la tio n  
line, w rite  fo r C atalog  G I-6A . A d
d ress: Johns-M anville , 22 E a s t 40th 
S tree t, N ew  Y ork  16, N ew  Y ork.

For te m p e r a tu r e s  to  6 0 0 °  F. J -M  85%
M agnesia has been for m an y  years th e  m ost 
w idely used  block and  pipe insu lation  for 
tem pera tu res to  600° F . an d , in  com bina
tion  w ith  Superex, fo r higher tem pera tu res. 
M ain ta in s high insu lating  efficiency. S ta n d 
a rd  block sizes 3 "  x  18", 6 "  x  36" and  
12" x  36"; from  1" to  4 "  th ick .

For s te a m  lin es  u p  to  7 0 0 °  F. U se J-M
Asbesto-Sponge F e lted  P ipe In su la tion  for 
efficiency, h igh salvage and  resistance to  
abuse. F o r  tem pera tu res over 700° F . use 
w ith  Superex. In  3-ft. lengths 1" to  3 "  th ick .

Jn su /a fio n  f o r  te m p e r a tu r e s  to  1 9 0 0 °  F.
J -M  Superex B locks have  long been  s ta n d 
a rd  fo r th is  service. H ig h  h e a t resistance, 
low  th e rm al conductiv ity . Sizes 3 "  x  18", 
6 "  x  36" an d  12" x 36 "; from  1 "  to  4 "  th ick .

Johns-Manville
INDUSTRIAL INSULATIONS
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m a m i m i m m  r n m r n w .

DATA ON METALS
M e c h a n i c a l  P r o p e r t i e s  o f  M e t a l s  a n d  

A l l o y s .  By J. L. Everhart, W . Earl 
Lindlief, James Kancgis, Pearl G. Weiss- 
1er and Frieda Siegel. National Bureau 
of Standards Circular C447, Available 
from Superintendent of D ocuments, U. 
S. Government Printing Office, W ash
ington, D . C. 481 pages. Price $1.50.

Reviewed by James A . Lee 
I n  r e s p o n s e  to a request in 1920 from 

the Smithsonian Institution for the assist
ance of the National Bureau of Standards 
in the revision of the Smithsonian Physical 
Tables, a compilation of the available in
formation on the properties of materials 
was undertaken. I t was found that many of 
the requests received at the Bureau for 
data on the mechanical properties of metals 
could be answered by reference to the 
tables compiled for the Smithsonian Insti
tution and they were published as Physical 
Properties of Materials, Circular C l01 of 
the National Bureau of Standards. T he 
first edition was compiled by H . A. Ander
son. In response to continuing demand 
for information of this type, a second con
siderably expanded edition was prepared in 
1924 by S. N . Petrenko.

T he preparation of the present circular 
was undertaken to bring the information 
up to date by the inclusion of data on the 
numerous new alloys which have been in 
troduced since' 1924. Because of the in
creasing importance of knowledge of the 
properties of metals at high and low tem 
peratures, the tables dealing with materials 
under these conditions have been ex
panded. In response to requests for in
formation on electrical and thermal 
conductivities and thermal expansion in 
connection with welding problems, tables 
dealing with these properties have been 
added. T he tables have been rearranged to 
assist the engineer in locating quickly data 
on any desired allov.

FIR E W O R K S
P y r o t e c h n i c s — C i v i l  a n d  M i l i t a r y .  By 

C. W . W eingart. Published by Chem 
ical Publishing Co.. Brooklyn, N . Y . 
220 pages. Price $5.

Reviewed by Jules Bcbie 
T h i s  book is of special interest to people 

making or contemplating the making of 
fireworks. It presents the know-how of 
this craft and industry and is divided into 
four parts as follows: Ingredients; M anipu
lation, Tools and Appliances Used; Articles 
of M anufacture and Formulas; Exhibition 
Fireworks. Many illustrations throughout 
the book effectively support the explana
tions and instructions given in the text.

Part 1 lists about forty of the chief in
gredients employed in pyrotechnv and 
gives some brief information concerning 
their source, properties, specifications, 
prices and uses. Only two references arc 
made to application in military pyro
technics. Under aluminum, ammonium

chloride, gun powder, yellow phosphorus, 
no mention is being made of their use for 
military purposes.

The second part deals with the tools and 
appliances for the making of cases for 
candles, shells, rockets and gerbes, as well 
as with the various operations involved in 
loading and finishing those devices, such 
as ramming, matching, priming, wiring, 
etc.

T he third and principal part of the book 
(134 pages), is devoted to the fabrication 
of the common types of fireworks, includ
ing torches, Roman candles, sky rockets,

R E C E N T  B O O K S R E C E IV E D

A p p lic a tio n s  o f 'E le c tro ch e m is try . Vol. II . 
2nd ed. B y W. A. K o eh ler . W iley. $5.

T h e  C h em is try  o f C ellu lose . B y E m il H a u se r. 
W iley . $7.50.

I^anffe’s H a n d b o o k  of C h em istry . 5 th  ed. By 
N. A. E ange , G. M. F o r k e r  & R. S. B u rin g -  
ton . H a n d b o o k  P u b lish e rs . $6.

M a te r ia ls  a n d  P ro cesse s . E d . by  J . F . Y oung. 
W iley . $5.

M odern  S y n th e tic  R u b b ers . 2nd ed. B y  H. 
B arro n . V an N o s tra n d . $6.50.

T h e  O rg an ic  C h em is try  o f S u lfu r. B y  C. M.
S u te r. W iley. $10.

P h y s ic o -C h em ica l M eth o d s . 4 th  ed. B y  J . 
R eilly  & W . N . R ae . V an  N o s tra n d . $17.50.

P la s tic  W o rk in g  in P re sse s . 3rd ed. B y  E . 
V. C rane. W iley . $5.

P r a c t ic a l  M e ta llu rg y  fo r  E n g in ee rs . R ev ised  
ed. H o u g h to n . $3.

pin- wheels, serpents, mines, stars, comets, 
balloons, smoke and spark pots, etc. 
Formulas are given for the respective 
pyrotechnic compositions and instructions 
on the technique for their preparation and 
loading. Airplane flares, wing tip flares and 
rocket smoke tracers are the only military 
pyrotechnic devices included in this chap
ter. Under smoke screens only titanium 
tetrachloride is mentioned. No reference 
is made to the three other smoke produc
ing agents which are official in Chemical 
W arfare Service nor to the devices used 
for dispersion such as military candles and 
smoke pots.

In part four brief reference is made to 
the design and manufacture of more in
tricate pieces of fireworks such as rocket 
wheel, revolving globe, mosaics, lattice 
poles, etc., and it concludes with a detailed 
description of the making of Chinese fire
crackers.

T he author of the book is a specialist in 
the field of pyrotechnv and as he states in 
the preface the formulas given are those in 
actual use and the machines and tools 
shown are those in use. This makes the 
book valuable to makers of fireworks and 
as a record of authentic information on 
this specialized branch of chemical tech
nology'. Information on military pyro
technics is meager and for the general 
reader the book is overpriced.

LATIN-AMERI CAN SPANISH
E n g i n e e r s '  D i c t i o n a r y ,  S p a n i s i i - E n c l i s h  

a n d  E n g l i s i i - S p a n i s h .  By Louis A. 
Robb. Published by John W iley  & Sons, 
New York, N . Y . 423 pages. Price $6.

Reviewed by M . G. Ca/laham 
R e c e n t  interest in South America has 

resulted in the appearance of a number of 
technical Spanish-English dictionaries. Yet 
Robb’s Engineers’ Dictionary is the first to 
be compiled in the living language of the 
developing South American countries rather 
than in the language of Spain, a country 
that can offer little more than a romantic 
past.

Although the author is modest in his 
claims and insists that his dictionary is 
chiefly for civil engineers, it is actually an 
excellent reference for chemical and other 
engineers. The vocabularies of most pre
vious dictionaries are more suitable to the 
technical salesman, whereas this dictionary 
contains terms of interest to active engi
neers. These terms can be depended upon 
for their accuracy, since they have been 
compiled with painstaking care by a prac
tising engineer over a period of more than 
25 years.

It has both a Spanish-English and 
English-Spanish section with approximately
23.000 words in each section. The propor
tion of ordinary', non technical words is 
exceptionally low, which increases its refer
ence value as compared with those technical 
dictionaries which are highly padded with 
a large proportion of easy-to-find common 
terms. It is amusing to note that this dic
tionary', being printed on very good paper 
and having excellent typography, is about 
one third the bulk and almost half the 
price of a recently published technical 
Spanish dictionary which claims to have
25.000 words in each section.

T he Engineers’ Dictionary covers a wide 
variety of subjects, including excellent and 
numerous terms in civil engineering, 
mining, geology, mechanics, machinery, 
electricity, chemistry and other fields of 
particular interest to engineers. There are 
even such terms as "bactericide” (which 
does not appear in one of the earlier and 
supposedly more comprehensive technical 
dictionaries). T he chemical vocabulary is 
ample for anyone with even a smattering of 
chemistry, since these terms are very much 
alike in Spanish and English.

All the English terms are .in idiomatic, 
American English. N ot only is the Spanish 
vocabulary South American bu t the author 
also indicates the special meanings a term 
may assume in different countries, which 
is both an unusual and extremely’ useful 
feature. For example, the Spanish term 
“escape,” which generally means ‘leak; 
exhaust, outlet,” is used in the sense of a 
railroad "siding” in Mexico. "N ave,” 
meaning “ship,” is a shed ir. Cuba.

Every engineer who adds this dictionary 
to his library can rest assured that he has 
a really scientific and reliable reference 
that will not get out of date for many
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HARRISON SQUARE BOSTON, MASS.
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M ECHANICAL DENS and EXCA V ATO RS • ELEVATORS • M IXERS

years. It is a pity that this dictionary was 
preceded by some compilations the sole 
purpose of which was to exploit the times, 
bu t Mr. Robb can be congratulated on 
having done a job that far surpasses any
thing in its line.

QUANTITATIVE ANALYSIS
A  S h o r t  C o u r s e  i n  Q u a n t it a t iv e  A n a l 

y s is . By Hobart H . W illard, N . Howell 
Furman and John F . Fiagg. Published 
by D. Van Nostrand Co. Inc., N ew  
York, N :  Y . 253 pages. Price $2.50.

A d v a n c e d  Q u a n t it a t iv e  A n a l y s is . By 
H obart H . W illard and Harvey Diehl. 
Published by D . V an Nostrand Co., 
N ew  York, N . Y . 457 pages. Price 
$4.75.

Reviewed by F. C. Nachod 
T h e  f ir s t  text, based on W illard and 

Furm an’s “Elementary Quantitative Anal
ysis” as a framework, represents a good 
short course of the subject matter. A 
number of drawings illustrate various tech
niques very well so that the book can 
be used also for self-study, i.e. in absence 
of a lecture course or recitation periods. 
If the text is to be used in the education 
of assistants in industrial laboratories, a 
short paragraph (with illustrations) on the 
chainomatic balances would be valuable.

T he advanced text is designed to be a 
companion volume the above mentioned 
W illard and Furm an text on elementary 
analysis. It contains a great deal of detail. 
After the introduction and general opera
tions, chapters are devoted to the analysis 
of iron ore, iron, steel and alloy steels, 
to the determination of alkali metals, of 
the elements in the eight groups, and even 
to atomic weight determinations. This 
last chapter is questionable as to its general 
usefulness, as it is believed tha t anybody 
confronted with such a task would still 
have to look up the basic researches of 
Hoenigschmid and others.

Expressions such as “T he molecular 
weight of calcium carbonate,” on page 
129, should definitely be discouraged in 
an advanced text, when discussing com
pounds which due to their ionic structure 
have no “molecular weight” bu t a formula 
weight.

H IG H  OCTANE
A v ia t io n  G a s o l in e  M a n u f a c t u r e . By 

M atthew V an W inkle. Published by 
McGraw-Hill Book Co., N ew  York, N . 
Y. 275 pages. Price $3.

Reviewed by W .  L . Nelson  
T h e  i n c r e a s in g  importance of aviation 

in both peace and \yar cannot be denied. 
Under the duress of war the development 
of aviation gasoline manufacture has pro
gressed too rapidly for general comprehen
sion, even to fast for recording. Under 
such conditions the most that can be asked 
is an analysis of scattered trade or even 
news literature and in this respect Van 
W inkle does a valuable service in present
ing this excellent review of im portant litera
ture. Although manufacturing changes are 
occurring more rapidly than books can be 
published and although much of the in
formation in the literature consists of pro
posals rather than practice, the very 
urgency of the situation makes any digest 
of double value.

In dry  batch  b lending "air-float" m ean s tha t light substances float in 

the air, rem ain  unm ixed with h eav ie r partic les. Result—a n  im perfect 

batch of chem icals, dyes, ceram ics, etc. The S turtevant Dry Batch 

Blender prevents "air-float". The exclusive 4-way m ixing action forces 

partic les from top to bottom, side to side an d  in tow ard  the m iddle! 

Nothing escapes. Nothing floats free. You get a  perfect b lend.

THE STURTEVANT
Eliminates "Air-Float"

a s  w e ll a s  lo ss  of dust of fin e ly  ground 

m ateria ls . E v e ry  b a tch  uniform , p erfec tly  

b len d ed — re g a rd le ss  of varia tio n  in w eigh t, 
d en sity , fin en ess, w h e th er dust or g ra n u le s . 
O pen in g  for both in take an d  d isch a rg e  

c lo sed  durin g b len d in gs. C a p a c it ie s : 1000, 
2000, 3000, 6000 an d  7500 lb s . S im plicity  of 
operation  com bined w ith  strong, ru g g e d  con
struction.

W RITE to d ay  for bulletin  080B. No m atter 

w h a t y o u r  problem s of C ru sh in g , G rind in g, 
S e p a ra tin g  (Screen  an d  A ir), M ixin g , A c id u 

la tin g . E le v a tin g  an d  C o n ve y in g , th e re 's  a  
S tu rtevan t Product to do the w o rk  better—  

at lo w e r cost. A s k  us to sen d  a p p ro p ria te  
Bulletins.
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\  0 0 %  P r o t e c t e d

MOTORS
BALDOR S tre a m c o o lc d  MOTORS

a rę  totally  enclosed, externally  ven 
tilated  a n d  therefore 100% Protected 
ag a in st Dust, Dirt and  D am age from 
w a te r  .or falling objects. They are  
ball-bearing  constructed an d  liberally  
rdte'cf. Three-phase, Single-phase and
D.C.

POLYPHASE:
Squirrel Case  ................................. i/. t 0  15 h.p.
Double Squirrel Case........................  3 to 15 h.p.

SINGLE PHASE:
Repulsion Induction  y .  to 7*/, h.p.
Capacitor Type 1/30 to I'/ , h.p.
Sp lit Phase 1/30 to 1/3 h.p.
Direct C u rre n t  '/. to 3 h.p.

ELECTRIC
COMPANY
ST. LOUIS 
MISSOURI

RECENT BOOKS 
& 

PAMPHLETS
Classified D irectory . 1944. Published by 

A ssociation of C onsulting C hem ists and Chem 
ical Engineers, 50 E . 41 S t., N ew  Y ork  17, 
N . Y . 89 pages. G ratis. Revised and en
larged edition lis ting  m em bers of the  A ssocia
tion together w ith services they are prepared 
to  render.

U nloading A nhydrous H ydrofluoric Acid 
from  Cylinders. M anual H -2, published by 
M anufactu ring  C hem ists’ A ssociation, 608 
W oodw ard B ldg., W ashington, D . C. 6 pages. 
Price  10 cents. D escribes recommended 
m ethods for handling  and discharging  steel 
pressure cylinders contain ing  anhydrous I I F .

M icrobiological C ontro l —  Industria l W aters. 
Technical publication 245. published by W al
lace and Tiernan, Belleville, N . J ., 12 pages. 
In d u s tria l w ater chlorination—p o o lin g  w aters, 
process w aters, chlorine m etering in chem ical 
processes and san itary  effects of industrial w a
te r  treating .

Engineering  E ducation  in the Soviet Union. 
B y J . E . Tolpin, U niversal Oil P roducts  Co., 
Chicago, 111. 17 pages. In d u stria l background, 
labor, general education, vocational tra in ing , 
engineering colleges. A rep rin t from  the 
J o u r n a l  o f  E n g in e e r in g  E d u c a tio n .

Bibliography and A bstracts  on Electrical 
C ontacts. Published by A m erican Society for 
T esting  M aterials, 260 S. B road S t., Philadel
phia 2, P a . 137 pages. Price  $5. A n extensive 
com pilation of references to the  lite ra tu re  on 
electrical contacts, together w ith a large num 
ber of abstrac ts  of the  m aterial cited.

F a ts , O ils, D etergents. Published by In te r 
science Publishers, 215 F o u rth  A ve., New 
Y ork, N . Y . P rice  $36 per year. A n abstrac t 
service of 12 issues per year to  cover chem istry 
and technology of oils, fats, greases, waxes, and 
o th e r detergents. F irs t issue (48 pages) con
tains tab le  of contents and several abstrac ts  
from  A m erican, B ritish  and Swiss sources.

N ational P roduct. W ar and P rew ar. By 
Sim on K uznets. Published by N ational Bu-
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W A N T E D

Y O U R  
SPRAY

PROBLEMS!

The conscious effort in Chapter III 
(Specifications) and Chapter IX (Per
formance) and throughout the entire book 
to indicate the operational significance of 
the test-propertics of aviation gasoline is 
creditable. All too frequently our interest 
in purely technical matters and the in
tricacies of plant operation, leads us away 
from the performance of the plant product. 
This im portant consideration is not 
neglected. T he chapters on the manufac
ture of base stocks (V ) and anti-knock 
hydrocarbons (V I) arc perhaps the 'least 
satisfactory because published information 
is meager and because hopes and facts are 
confusingly interlocked in much of the 
literature.

W ith  the end of the war the petroleum 
industry will be confronted with the utiliza
tion of the enormous manufacturing facili
ties now producing military fuel. This book 
contains the background, the seeds of 
action, for approaching this task. Barring 
the unlikely development of new type en
gines which do not need anti-knock fuels, 
much of this equipment will continue to 
operate for the production of high-octane 
gasoline. O ther parts of the equipment 
may form the basis for the manufacture of 
organic chemicals and the parts of the 
book that pertain to hydrocarbon manu
facture may form in part the basis for this 
conversion.

Aviation fuel manufacture is more in
tricate than anything heretofore attempted 
by the industry, and hence plant men who 
are familiar with only topping, cracking 
and oil manufacture, should not neglect 
the developments disclosed in this book.

TWO-WAY
CURRENT FAILURE VALVES
General Controls G-l Series Valves are two-way 
current failure *Hydramotor Valves designed for 
operating pressures up to 300 lbs. G-l Valves 
are suitable for gas, oil, water, air and steam. 
Approximate opening time 8-10 seconds; closing 
— 2 seconds. Operator dimension only AJ/a " ,  
diameter 6" high, weight approximately 7V z  lbs. 
Write for Catalog 52.
^Trademark registered United States Pat. Office.

GENERAL CONTROLS
801 ALLEN AVENUE • GLENDALE 1, CALIF.
B RA N C H ES: Boston, N «w  Yo rk , P h ilad e lp h ia , C le v e la n d , D etro it, 

D en ver, C h ic a g o , D a llo t a n d  S an  Fron citco

A re  all of your processes 
using Spray Nozzles as ef
ficient as you think they 
could be? Do the Sprays 
distribute the liquid evenly? 
Break it up into as fine par
ticles as you would like? 
Resist the corrosion or wear 
conditions satisfactorily?

Send Monarch an outline of 
any spray problem— If your 
liquid can be sprayed with 
direct pressure at all— Mon
arch can furnish the nozzles.

NOZZLES FOR:
• A C ID  CH A M BERS
• A IR  W A SH IN G
• C H E M IC A L  P R O C E SS

IN G  •
• C O O L IN G  PONDS
• DESU PERH EATIN G
• G A S SCRU BBIN G
• H U M ID IFYIN G
• O IL  BURNERS
• SPR A Y D RYIN G

0 o  y o u  have o u r  Catalogs 
6A and 6C?

MONARCH MFG.WKS, INC.
2730 E. WESTMORELAND ST. 

PHILADELPHIA 34, PA.



,. how do Willson safety 
products fit ’em a ll?

•  W illso n  g o g g les , resp ira to rs, g as  
m a sk s  J it  b e c a u se  W illso n  lia s  s tu d ie d  
fa c e s .  T a k in g  a c c o u n t  o f  fa c ia l var ia 
t io n s , W illson  d e sig n s  i t s  sa fe ty  p ro d u cts  
so  th a t , w ith  o n ly  s l ig h t  a d ju s tm e n t ,  
th e y  w ill c o m fo r ta b ly  l it  a n y  o f  th e  fa c ia l  
ty p es  in  A m erica ’s v a st “ m e lt in g  p o t .”

W orkers find  W illso n  sa fe ty  p ro d u cts  
u n u su a lly  co m fo r ta b le  a n d  w ear th e m  
m o re  w illin g ly . F it  is  a b ig  reason  w h y.

A ll W illson  p r o te c t io n  is  sc ien tif ica lly  
e n g in e er ed  to  y ie ld  th e  u tm o s t  in  sa fe ty  
a n d  c o m fo r t . T h a t  is  w h y  so  m a n y  
sa fe ty  d irec to rs a n d  p u rc h a s in g  a g e n ts  
sp ec ify  W illso n  for h e a d , ey e  a n d  lu n g  
p r o te c tiv e  e q u ip m e n t .

Willson Approved  
Universal Gas Mask
P ro te c ts  a g a in s t  th e  g rea t  
var ie ty  o f  p o iso n o u s  g a ses, 
vapors — in c lu d in g  carb on  
m o n o x id e  a n d  s m o k e —re-  
s u l t i n g  f r o m  i n d u s t r i a l  
o p era tio n s .

HELMETS

rcau of Econom ic Research, 1819 Broadway, 
New Y ork 23', N . Y. 54 pages. Price 50 
cents. O ur Econom y in W ar, Occasional 
Paper 17.

Electronic Physics. By L. G. H ector, H . S. 
Lein and C. E . Scouten. Published by The 
Blakiston Co., Philadelphia, Pa. 355 pages. 
Price $3.75. A second-term  phvsics textbook 
covering electricity and light. Two-color line 
drawings are used extensively to  stress and 
clarify im portant points.

D irectory of W ar Agencies, February  21, 
1944. W ar Service B ulletin No. 104. A vail
able from U . S. Cham ber of Commerce, W ash 
ington 6, D . C. Price  25 cents.

T rain ing  Team work. Published by W ar M an
power Commission, A pprentice-T rain ing  Serv
ice, W ashington, D. C. 12 pages. In  two 
parts, operations of Jo in t A pprenticeship and 
T raining Committees in several p lants are re 
ported, and an explanation of the ways in 
which join t com m ittees operate.

T he A liphatic A lcohols: T heir Toxicity  and 
Potential D angers in R elation to T heir Chem

ical C onstitution and T heir F a te  in M etabo
lism. By W . F . von O cttingen. Public H ealth  
Bulletin No. 281, available from Superin
tendent of D ocum ents, U . S. Governm ent 
P rin ting  Office, W ashington, D. C. 253 pages. 
P rice 35 cents.

R ubber Red Book. 1943 edition. Published 
by T he Rubber A ge, 250 W . 57 S t., New 
Y ork 19, N . Y. 579 pages. < P rice  $5. D i
rectory of m anufacturers, m achinery and  equip
m ent, products and services. Includes a  W ho’s 
W ho in the rubber industry .

T he C onstituents of W h ea t and W heat P ro d 
ucts. By C. H . Bailey. Published by Rcin- 
hold Pub lish ing  Corp., New Y ork , N . Y . 332 
pages. P rice  $6.50. A. C. S. M onograph No. 
96. D escrip tive biochem istry.

Conservation of F uel for W ar. By Oliver 
Bowles. Available from  T he In d u s tria l M ineral 
W ool In s titu te , 441 L exington A ve., New 
Y ork  17, N . Y. 21 pages. D escribes loose, 
granulated , blanket,^ block, board  and pipe 
covering types of m ineral wool insulation  with 
exam ples of equipm ent and places where each 
p roduct m ay be used to  obtain best results.

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 documents are available at prices indicated 
from Superintendent of Documents, Government Printing Office, W ashington, 
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 covers unless otherwise specified. W hen no price is indicated, the 
pamphlet is free and should be ordered from  the Bureau responsible for its issue.

P roduction  of In d u stria l Explosives in the 
U nited S ta tes D uring  the  Calendar Y ear 1942. 
By W . W . A dam s and V . E . W renn. B ureau  
of M ines. Technical P aper 658. Price  10 
cents.

A nnual R eport of Research and Technologic 
W ork on Coal, F iscal Y ear 1943. By A. C. 
F ieldner and o thers. B ureau  of M ines. In-

form ation C ircular I .  C. 7272. M im eographed.

Investigation  of the N ational Defense P ro 
gram . T h ird  A nnual R eport of the T rum an  
Com m ittee. Senate R eport No. 10, P a rt 16. 
78th C ongress, 2nd Session. Price 75 cents.

M agnesium . Investigation  of the N ational 
Defense P rogram  (T rum an  C om m ittee).

fo r  P U L P S ,  S L U D G E S  and 
H I G H - D E N S I T Y  S T O C K S

Several standard types of LAWRENCE CEN
TRIFUGALS have been specifically devel
oped for the service above suggested, in 
which the vital problem is to prevent the 
clogging of the pump due to the separation 
of the solids and liquids in the mixture 
handled.

The fluid and semi-fluid mixtures being suc
cessfully pumped by LAWRENCE units 
range from sewage and trash-and-waste-bear- 
ing liquids, to sludges, slurries, pulps and 
high-density paper stocks. For each class of 
duty, impellers and volutes of special design 
are employed; passage-ways and clearances 
are extra large and free; and abrasion-re
sistant materials are used where required. 
As a result, high efficiency and uninterrupted, 
trouble-free operation at minimum mainte
nance cost characterize the performance of 
these LAWRENCE CENTRIFUGALS. If 
your processes involve problems of this kind, 
let us work w ith you to a successful solution.

Avail yourself of our 80-odd years 
of experience.

L A W R E N C E  M A C H IN E  &  P U M P  C O R P .
369 Market Street Lawrence, Mass.

H igh D ensity Paper Stock Pum p

V ertical N on-C logging Pum ps

196

I A W R E N C E  r E N T R I F U G A L C
FO R  EV E R Y  P U M P IN G  DUTY M

A P R IL  1 9 4 4  • CHEMICAL & METALLURGICAL ENGINEERING



San Francisco 4— 421 Chancery Bldg. 
Washington 5, D. C .— 618 Colorado Bldg

Senate R eport No. 10, P a rt 17. 78t!i Congress, 
2nd Session Price 10 cents.

R eport on W ar and P ost-W ar A djustm ent 
Policies, F eb ru a ry  15, 1944. By Bernard M. 
B aruch and John  M. H ancock. Price  20 
cents.

F ourteen th  R eport to Congress on Lend- 
Lease O perations, for the Period Ended D e
cem ber 31, 1943. P rice  20 cents.

United S ta tes Consum ption of Food in 
T erm s of F a ts , P ro teins, C arbohydrates, and 
Calories, 1939-43. U . S. T ariff Commission.

D irectory  of Consum ers’ Cooperatives in the 
U nited S tates, as  of Jan u a ry  1, 1943. Bureau 
of L abor S tatistics. B ulletin No. 750. Price 
15 cents.

B ureau of S tandards Publications. T he pub
lications which have been issued by the B ureau 
of S tandards since its  founding arc now alm ost 
com pletely listed in a set of three docum ents 
a s  follows: C ircular C24, 7th E dition (cover
ing  the period 1901 to  June  30, 1925), Price 
25 cen ts; 1925-1931 Supplem ent to C24 (cover
ing  the period Ju ly  1, 1925 to Decem ber 31. 
1931), P rice  2 5 -c e n ts ; 1932-1941 Supplem ent 
to  C24 (covering  the period Jan u ary  1, 1932 
to D ecem ber 31, 1941, w ith sub ject and au tho r 
indexes covering th e  period 1901 to 1941), Price 
50 cents. C om plete list $1.00.

P o larim etry  and I t s  A pplication to the 
Sugars and T h e ir D erivatives. L is t of P u b li
cations by the  S taff of th e  N ational B ureau  of 
Standards. L e tte r C ircular LC-741. M im eo
graphed.

Census of P u lp  M ills and of P aper and 
Paperboard  M ills: 1943. B ureau of the Census.

F ac ts  for In d u s try ”  Series 24-1-2. M im eo
graphed.

Control of Mole Crickets by Use of Poisoned 
B aits. By C. B. W isecup and N . C. H ayslip. 
D epartm ent of A gricu ltu re. Leaflet No. 237.

A V ictory  G ardener’s  H andbook on Insects  
and Diseases. By W . H . W hite and S. P . 
Doolittle. D epartm ent of A griculture. M is
cellaneous Publication  No. 525.

G ranular Am m onium  N itra te . D epartm ent 
of A gricu ltu re. Leaflet No. A W I-81.

Uses and D osages of Cryolite for In sect 
Control. B ureau  of E ntom ology and P lant 
Q uaran tine . No. E-610. M im eographed.

Bland A pple S irup. By TI. H . M ottern  and 
R. H . M orris. B ureau  of A gricu ltu ra l and 
In d u stria l Chem istry. No. A IC -37. M imeo
graphed.

Food P rogram  for 1944. W ar Food A dm in
istration . Price  15 cents.

Econom ic and Political A spects of In te rn a 
tional Cartels. Senate C om m ittee M onograph 
No. 1. 78th Congress, 2nd Session. Price  15 
cents.

P recip ita tion  of Copper from  an Acid M ine 
W ater. By F . S. W arm an  and A . H . R ober
son. B ureau of M ines. R eport of Investiga
tions R. I. 3746. M im eographed.

Studies on E xplosives and Explosions, F iscal 
Y ear 1943. By W ilbert J . H uff. B ureau of 
Mines. R epo rt of Investiga tions R. I .  3745. 
M im eographed.

Geology and O re  D eposits of the  Cotton- 
wood-Am erican Fork  A rea, U tah . (incl. 18 
m aps in separa te  case). By F . C. Calkins and 
B. S. B utler. Geological Survey. P rofes
sional Paper 201. Price  (tex t and  m ap case), 
$3.50.

S tra tig ra p h y  and  F auna  of th e  L o u isian a  
Lim estone of M issouri. By Jam es Steele W il
liams. Geological Survey. Professional Paper 
203. Price  50 cents.

V anadium -B earing M agnetite-Ilm enite De
posits N ear L ake Sanford, E ssex County, N ew  
Y ork. By J . R. Balsley, J r .  Geological S u r
vey. B ulletin  940-D. Price  60 cents.

M anganese Deposits of the Lyndhurst-V e
suvius D istric t, A ugusta and Rockbridge 
Counties, V a. B y M. M. K nechtel.. Geological 
Survey. B ulle tin  940 F . Price 30 cents.

M echanical Properties of M etals and Alloys. 
By John  L . E verhart and others. B ureau  of 
S tandards. C ircu lar C447. P rice  $1.50.

Federal Specifications. New or revised speci
fications which m ake up  Federal S tandard 
Stock C atalog  on the  following item s: I n 
su la tio n ; Lam inated-A sbestos, H H -I-561a. 
S o ap ; Saddle, P-S-609. P a in t;  Ready-M ixed, 
O live-D rab, T T -P-81a. S odium -D ichrom ate; 
Technical-G rade, O-S-595. C arbon T etrach lo
rid e ; Technical-G rade, O-C-141. Price 5 
cents each.

on F U L L E R S

f a

C o n t i n u o u s  P r o d u c t i o n

FULLER Rotary Compressors and Vacuum Pumps show very fine 
records for long, continuous operation. This is due, in a large 
measure, to the simple design and rugged construction of these 
units. They have remarkably few wearing p a rts—rotor, bearings, 
blades . . . operation w ithout vibration and air flow free from 
pulsations.

One of the m ost impressive features of these un its  is the ex
traordinary capacity in relation to size. The shop assembly of 
the two-stage compressor illustrated, and since installed in an 
airplane factory, has a capacity of 1665 C.F.M. actual free-air 
delivery, 125-lb. pressure . . . occupies approximately one-half 
the floor space required for m ost types of machines of comparative 
capacity.

Become better acquainted w ith Fullers. Send for Bulletin 
C-5, illustrating and describing these machines. I t ’s yours for 
the asking.

F U L L E R  C O M P A N Y
C ATA S A U Q U A , P E N N S Y L V A N I A

C h icago  3— 1144 Marquette Bldg.
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PUMP S
YOUR WARTIME
PU M P ^ sm s* 
PROBLEM/s

EUMFpump to
A  ft C R O S S  E * w i s r n u r . u

T A K E
C A R E

OF THE
PUM PS

YO U
N O W

H A V E !

itëSMSSf

C o n s u l t  o u r  
eng ineers  o n  
y o u r  w artim e  
p r o b l e m s  — 
w ith o u t ob li
g a t i o n .  N e w  
cata log  u p o n  
request •

B ECAUSE of the superior fe a 
tures of Bump Pum ps, e m p h a 

s ized  here* m a n y  ch em ica l p r o c ess 
in g  p la n ts  a re  fin d in g  them  the 
a n s w er  to their w artim e p u m pin g  
prob lem s. Bum p' P u m ps a re  p o s i
tiv e  d isp la cem e n t ty p e , o p era te  at 
s lo w  s p e e d s  a n d  a re  self-prim :ng  
un der h ig h  v a cu u m s or a g a in s t  
h e a d  p re ssu res— d e liv er in g  a  co n 
stan t v o lu m e p er  revo lu tion  that is  
not a ffec te d  b y  s p e e d  or p ressu re . 
S izes  for e v e r y  p la n t req u irem ent 
. . . e a s y  10 m a in ta in  a n d  e a s y  to 
in s ta ll—

—  PRINCIPLE OF OPERATION —

MANUFACTURERS’ LATEST PUBLICATIONS
Pub]ic-.itions listed here arc available from the manufacturers themselves, w ith
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead.

Acid Proof Cement. E lectro  Chem ical S u p 
ply & E ngineering Co., Paoli, Pa.— 2-page form 
giving in outline the characteristics, applica
tions, reactions, and technical data of B nm sto  
acid proof cem ent.

A ir Flotation. S u tton , Steele & Steele, Inc ., 
Dallas, Texas—4-pagcf bulletin entitled “ Sepa
ra ting  D ry  Commodities by Specific G ravity ,” 
illustra ting  separation by difference between 
bulk density of stock and its contam inations. 
A lso describes this c o . corn’s A ir F loat Stoner.

American Steel. Am erican Iron  and Steel 
In s titu te , 350 Fifth  Ave., New York. N . Y .—  
24-page booklet. “ W eapons T in t  W in” , de
scribing the new w ar roles for A m erican steel, 
and the part played by its m ore than  90,000,000 
tons of productive capacity  on the  balance 
scales of the war. Illustrated .

Austenitic M anganese Steel. A m erican M an
ganese Steel Division, A m erican B rake Shoe 
Co., Chicago .Heights, III.— 16-page booklet. 
“ M anganese Steel for Oil Field Service,” 
describing and illustra ting  the  applications of 
austenitic  m anganese steel, its properties and 
advantages, in oil field service use. B ulletin 
244-P.

A utom atic Control. T he  Bristol Co., W atcr- 
bury 91. Conn.-r-6-pagc bulletin  describing 
Bristol ' Pyrom aster potentiom eter pyrom eter 
controllers, both therm ocouple and radiation  
types. Illustrated . B u lle tin ’ DM 008.

A x ia l-F low , Fans. Buffalo Forge .Co., B uf
falo, N . Y .— 20-page illustra ted  bulletin  describ
ing  the various types and applications of this 
com pany’s axial-flow fans. B ulletin 3229B.

Boiler Cleaning. W ater Service L abora 
tories, Inc., 432 W .- 126th S t., New Y ork, 
N . Y.— 4-page form illu s tra ting  and discussing

very briefly this concern’s “ B oil-O ut”  boiler 
cleaning service for in ternal cleaning of heat
ing  boilers.

B onding Process. U . S. Stonew are, A kron, 
Ohio— 12-page illustra ted  booklet describ ing  
the R eanite bonding process for un iting  m etal 
to m etal, or rubber, synthetic  rubber, plastics, 
leather or wood to m etal, or to each other. 
Bulletin  1800.

B ulk M aterial Conveying. A jax  Flexible 
Coupling Co., W estfield, N . Y .— B ulletin  cov
ering  A jax  Lo-V eyors w ith da ta  on app lica
tions of open and^ covered pan  and tubu lar types 
covering m any industries including abrasives, 
ceram ics, foods, chem icals, foundries, and o thers 
conveying dry aggregates. B ulletin  32.

Chem ical T herm om eters. Faichncy In s tru 
m ent Corp., W atertow n, N . Y .— 52-page illus
tra ted  booklet on the com pany’s etched stem 
therm om eters. Includes clinical, chemical, and 
laboratory  types and also gives a tem pera tu re  
conversion table. C atalog  N o. 44.

Com bustion E quipm ent. H au ck  M fg. Co., 
124-136 T en th  S t., Brooklyn, N . Y .— 112-page 
da ta  book, “ H auck  Industria l C om bustion 
D a ta ,” for anyone concerned w ith the  selec
tion, installation , operation and  m aintenance o f 
com bustion equipm ent, e ither oil o r gas, on 
furnaces, ovens, kilns, re to rts, and o ther h ea t 
processing equipm ent.

Conveyors. R obins Conveyors, In c ., Passaic,. 
N . J .— 24-page pam phlet presen ting  the  facili
ties, operations, and p roducts  of the com pany. 
Illu stra ted .

E lec tric  T rucks. B aker In d u s tria l T ru ck  
D ivision, T he  B aker R au lang  Co., 2168 W est 
25th S t., Cleveland 13, Ohio— 20-page sp ira l 
bound electric tru ck  catalog. I t  is an  Ulus-

WHEEL TRACTOR 
CRANES

HOISTING UNITS

TRAILER TRUCKS

LIFT TRUCKS

CONVEYORS

CARTS &  TOOL WAGONS

ELEVATORS

GYRO SIFTERS

CRUSHERS•

CUTTERS

MILLS & MIXERS

PULVERIZERS

^ r V  GRINDERS

COMPLETE 
INSTALLATIONS

HANDLI NG & 
PROCES S I NG  
E Q U I P M E N T
The handling equipment construction "know-how" of 
the Mercer Engineering Works, Inc., Clifton, N. J....T he 
more than 40 years processing equipment experience of 
Robinson Mfg. Co., Muncy, Pa. . . . All are embodied in 
and represented by

M ERCER-ROBINSON CO M PANY, INC.
I NQ UI R I E S  I NVI TED 30 CHURCH ST., NEW YO RK 7, N. Y .
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BURNING OIL!
A  M E N A C E  IN  A N Y  S H O P  
O R  P L A N T .  R A N D O L P H  
" 4 "  K IL L S  T H E S E  F L A M 
M A B L E  LI Q U I D  F L A M E S  

. . . I N S T A N T L Y !

A Pliable Material Here

RANDOLPH LABORATORIES,
8  E A S T  K IN Z IE  S T R E E T , CHICAGO 11, IL L IN O IS , U .S.A.

f a ł .  A p p lie d  F o r

SYNTHETIC RUBBER SEAL 
FULL OPENING, SWING CHECK

VALVE
Equipped with Wheatley Synthetic Seal 
— a synthetic rubber ring dovetailed 
and fitted Into a removable bronze seat 
also dovetailed to accept this rubber 
ring. When the bronze clapper falls 
against this rubber, a perfect seal is 
formed regardless of what irregularities 
have deposited on the seat or In the 
fluid, such as sand, scale and cuttings 
which under pressure ordinarily would 
completely cut out a hard-surfaced 
seat.
Preferred by the United States Engi
neers on projects handling high octane 
gasoline.

Sizes 2" to 24" 
Pressures 

125 lbs. to 2000 lbs.
Series 15-30-40-60 

and Ludlow  
F B E - S B E - S O E  & FOE  

Steel-Iron-Bronze

9  The rubber ring conforms to ell de
posits and obstacles and makes It 
possible for this valve to seal under 
the worst conditions.

9  Seals regardless of viscosity.
9  Operates equally well on kerosene 

or crude.
9  Absolutely silent in operation. Ideal 

for refineries and pumping stations 
where the slapping of metal check 
valve clappers is annoying.

9  No lapping or grinding of seats 
necessary.

9  Renewable bronze seat ring, into 
which the rubber ring is Inserted, 
can be replaced by the standard 
metal to metal seat, if desired.

Write tor Bulletin No. CM-f

CARBON DIOXIDE 
FIRE EXTINGUISHER f

M o d e l  F F 4-V

W H E A T L E Y ’ S
"Syn-Rub-Seal"

WHEATLEY .  
PUMP and VALVE MFR.

H ale S ta tio n , Sand Springs Road
TU LSA , O K LA H O M A

I N fighting machine, electric, flammable 
liquid fires—ACTION counts! W ith the 

Randolph "4” , i t ’s A CTIO N you g e t -  
quick—thorough—easy!

J u s t  A IM  —to u c h  th e  t r ig g e r  — an d  
powerful carbon dioxide charges into the 
flames—smothers the fire in a penetrating, 
icy blanket.

Randolph "4 ” carbon dioxide is SAFE. 
Does n o t co n d u c t e le c tr ic ity  —will n o t 
dam age food, equipm ent, or m achinery. 
Approved, labeled by Underwriters’ Labora
tories, Inc.

Mobilize your fire protection with R an
dolph "4 ” . For prom pt delivery, phone 
your nearest supply house or write R an
dolph Laboratories—todav.

I
N O W  P U B L I S H E D  — Send  fo r  free , illustrated  
booklet "  Sharp shooting at F lam es .”  E xp la in s  latest 

| techniques in  fighting  fires w ith  carbon dioxide. 
I

O NE-H AND ACTION

Portable, lightweight, Ran
dolph "4” is designed for 
one hand, self-aimed oper
ation. With no hoses to 
twist, valves to turn, horns 
to raise—this extinguisher 
is PANIC PROOF. 
E s p e c ia l l y  a d a p t e d  f o r  

bracketing in shops, ship
yards, power plants, auto- 
motives.
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H e g o v/a n

tPepcndaltle
Since 1852

McGowan Centrifugal and Reciprocat
ing Pumps are constructed for depend
ability and economy of operation. Long 
a leader in the manufacture of pumps 
for the Chemical Industries, McGowan 
engineers welcome your inquiries rela
tive to your specific problems.

B O S T O N  H 4N co ck  3995 NEW O R LE A N S  . . . C 4 n a l 4 8 5 1
NEW TORIC . . M U rryhil 2-0786 . P O R T L A N D ..................... S l/n ic t  14 32
P H ILA D ELP H IA  . tO m bard  9 79 7  S A N  F R A N C IS C O  . EXbrook 1 10 2
H O U STO N  . . . .  F 4 fr fo i  8089 S E 4 T T L E ...................C 4 p ifo f  7670
LOS 4N G E L E S  . . . V4ndk 13 5 9  T U L S A ............................... 5 - 2 15 1
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f i b r e

a c e t i c  a c i d

R u b b e r

Do your next P I C K L I N G  T A N K S

tra tin g  several new developm ents th a t have 
come ou t of the record breaking  construction  
of new plants in the  past three  years. Bulletin 
564.

P ilo t P lan ts . B law-K nox D iv., B law-Knox 
Co., B law-K nox, P a .— 24-pagc illustrated  book
let discussing in detail the com pany’s pilot 
p lants for chem ical process developm ent. Also 
covers the m odern m ethods of chemical tech 
nology and the sequence of s teps in chem ical 
p lant evolution. C atalog 1957.

P lastic  Refractory. Basic R efractories, Inc ., 
C leveland 15, Ohio— 4-pagc bulletin  illustra ting  
and describing the concern’s 695 P lastic , a 
highly refractory, s tro n g  m agnesia plastic  for 
taphole construction  and hot repairs. Bulletin

Polyvinyl Resins and P lastics. T he B. F . 
Goodrich Co., A kron, Ohio— 4-pagc illustra ted  
folder describing the  properties, characteristics, 
and applications of Gcon resins and plastics.

Pow er Transm ission. A llis-Chalm crs M fg. 
Co., M ilwaukee 1, W is.— 44-page booklet de
scribing this concern’s line of fractional horse
power V-belts and sheaves. I t  offers simplified 
engineering da ta  for fractional horsepower 
drives, and includes w orking form ulas from 
which such drives can be correctly  engineered. 
A m ply illustrated . B ulletin B6249.

Process P lan ts . Acme C oppcrsm ithing & 
M achine Co., O rcland, P a .— 12-page illustrated  
pam phlet describing A cm e process plants and 
process p lan t equipm ent.

P ropo rtion ing  Pum ps. Proportioneers, Inc ., 
Providence 1, R . JL.— 16-page catalog  and 
handbook on proportional feeding equipm ent, 
showing specific applications of the com pany’s 
pum ps for continuous au tom atic  proportioning 
of fluids. Flow  diagram s included. Bulletin 
1100.

Q uench B aths. A jax E lectric  Co.. Inc ., 
F rankford  & D elaw are Ave., Philadelphia 23, 
P a .— 16-page illustra ted  rep rin t of the  article 
“ Iso therm al Q uench B aths Applied to  Com
m ercial P rac tice .’’ 20 figures included.

Soldering Com pound. M etallizing Com pany 
of Am erica, 1330 W . Congress S t., Chicago 7, 
111.— 1-pagc bulletin  containing applications, 
directions, and general inform ation on M ogul 
F lux. B ulletin 17.

Spray Nozzles. Spraying  System s Co., 4023 
W . L ake S t., Chicago 24, 111.— 32-page catalog 
illu s tra ting  and describing in detail charac teris
tics, dim ensions and perform ance da ta  of s tan d 
ard  spray nozzles and related equipm ent. I n 
cludes descriptions of hum idifying assemblies, 
roof spraying  system s, and cooling tow er as
semblies. Gives tables of useful engineering 
data. C atalog  22.

Speed R educers. W infield H . Sm ith, Inc ., 
Spnngville, E rie  County, N . Y .— 24-page illus
tra ted  booklet contain ing  sections on applica
tions of W H S  W orm  G ear Speed Reducers, 
some installations, and illustrations of other
special un its  and p roducts. Bulletin 244(5M ).

Stainless-Clad Steel. Jessop Steel Co.,
W ashington, P a .1—C atalog  containing inform a
tion on analyses, applications, m anufacture, 
fabrication , styles of heads and standard  size 
of sheets and plates. Also sections^ on deep 
draw ing, grinding, polishing, cleaning, gas- 
cu tting , riveting, soldering, and  welding.

Synchronous M otors. E lectric M achinery
M fg. Co., M inneapolis 13, M inn.— 4-page bulle
tin  illu s tra ting  m otor construction  and design, 
and discussing synchronous m otor control. 
Bulletin 173.

V itreous Silica. T he Therm al Syndicate, 
L td ., 12 E ast 46th S t., New Y ork. N . Y .— 4- 
page bulletin  describing V itreosil crucibles,
dishes, muffles, pots, retorts, tanks, and  trays. 
A ccording to the m anufacturer this non-cataly- 
tic, non-porous m aterial is immune to extrem e 
chem ical, therm al, and electrical conditions. 
B ulletin  8.

W ater Softeners. E lgin Softener Corp., 
E lg in , 111.— 16-page illustrated bulletin de
scribes zeolite w ater softeners and o ther w ater 
conditioning equipm ent. Also covers iron re
moval, filtration, aeration  and  boiler w ater con
ditioning. B ulletin 603.

W ire  C loth. Buffalo W ire W orks Co., Inc., 
320 T errace, Buffalo, N . Y.— 2-page form on 
Buff-Aloy abrasive re s is tan t wire cloth for 
sand, stone, gravel and abrasive industries. 
I llu stra ted . Form  No. 601.

W ire .G rom m et V -B elt. T he B. F . Goodrich 
Co., A kron, O hio—-4-page folder on this con
cern ’s line of V -belts featuring  general infor
m ation concerning  its new  w ire  grom m et type. 
I llu stra ted .

Ç -0 &  the Stebbins Way
O N E  lum p sum  contract — n o  

extras or cost p lu s handicaps. 
Stebbins su p p lies all th e  required  
m aterials, all labor o f  in sta lla tion  
and turns the co m p leted  lin in g  job  
over  to  the custom er ready for  use.

For six ty  years,Stebbins has been  
ex clu siv e ly  in the lin in g  and tile  
tank business. D u rin g  this period  
S tebb in s has su ccessfu lly  lin ed  
substantia lly  every k n o w n  type o f  
process vessel, from  th e  sm allest 
p la tin g  tank to  the largest acid  
storage tank; and from  the sm all
est p ic k lin g  vat to the m o st e lab 
orate and com plica ted  reactor.

N o w , w h en  on ce  again plants 
m ust lo o k  to  im proved  processes  
and decreased costs to  m aintain  
p r o d u c t io n ,  S te b b in s  w i l l  b e  
g la d  to  a s s is t  in  th e  r e h a b ilita 

tio n  and m odern ization  program .

O ur sco p e  o f  service is com p lete , 
in c lu d in g  d esig n , in sta lla tion  and  
m aintenance o f  corrosion  resistant 
lin in g s, b o th  for acid  and alkali 
co n d itio n s . W e  sp ecia lize  in the  
heavier types o f  lin in g s w h ich  are 
b u ilt o f  brick, tile , porcelain  and  
carbon m aterials. W e  also offer 
syn thetic  resin m em branes, resist
a n t  c o a t in g s  a n d  r u b b er  film s,  
w h ere required in  com bination  
w ith  brickw ork to  care for specific  
co n d i tions. Stebbins can design  and 
build  the correct lin in g  for practic
ally every process requirem ent.

B efore y o u  install a lin in g  or  
bu ild  a sto ck  o r  storage tank, c o n 
su lt Stebbins. T here is n o  o b lig a 
tio n  in v o lv ed  and the result may 
w e ll save you  m oney  and tim e.

Stebbins Engineering and Manufacturing Company
367  EASTERN BOULEVARD. WATERTOWN, NEW YORK
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LOUISVILLE
PIGMENTS
DRYER
DOES 507o 
MORE WORK- 
AT 23<?b OF 
FORMER COSTS!

H e re ’s a beau tifu l exam ple a f  w hat proper  

eng ineering  can do to increase the capacity 

and  to  reduce the opera ting  costs o f  p ro 

duction m achinery. T he  dryer form erly 

used in the process described above was 

th ree  times as large, and cost tw ice as 

m uch, as the Louisville D ryer w hich re

placed it. It m igh t have proved to be a 

very efficient and  econom ical dryer in 

some o ther operation  w here the m aterials 

. » and  conditions w ere entirely different. 

B ut in this application it was sim ply the 

w rong  dryer for the right job!

202

duction (tons) . . . 9 ,0 0 0

Drying cost
per t o n .........................$ 0 .8 3

(Space required, 500 aq. ft.)

YEARLY SAVINGS 
OF LOUISVILLE DRYER,
IN OPERATING
COSTS ALONE . . . $ 1 4 ,8 5 0

Every L ouisville  D ryer is ind iv idua lly  en 

g ineered  fo r th e  in d iv id u a l job  it is sold 

to do. O u r calculations are  then  tested  

in  ou r ow n p ilo t p lan t. T h e  resu lt is th a t 

w hen  you buy a L ouisv ille  D ryer, you 

autom atically  g e t th e  m ost econom ical d ry 

in g  th a t specialized engineers can devise. 

O dd ly  enough , th a t o f te n  m eans m ore 

econom ical buying , too. M ay we send you 

all th e  facts? A d d ress :  L ouisville  D ry in g  

M achinery  C o., Incorporated , 451 B axter

A ve., Louisville 4 , K y. (S ubsid iary  o f 

G enera l A m erican  T ran sp o rta tio n  C o rp .)  

• A P R IL  1944  •  CHEMICAL &  M ETALLURGICAL ENG IN EERING

FORMER DRYER
Installed cost . . $ 4 0 , 0 0 0  
Annual pro
duction (tons) . . . 6 ,0 0 0

Drying cost
per to n ...........................$3.72

(Spice required, 1500 tq. ft.)

LOUISVILLE DRYER
Installed cost . . $ 2 0 , 0 0 0  

Annual pro
duction (tons) . . . 9 ,0 0 0

Drying cost
per t o n .........................$ 0 .8 3



CHEMICAL ECONOMICS-
H. M. B A T T E R S , M a rk e t  E d it o r

MODERATE INCREASE REPORTED FOR PRODUCTION AND 
CONSUMPTION OF CHEMICALS

In d u s t k i a l  production as measured by 
the index of the Federal Reserve Board 

still is moving upward bu t the rate of 
increase has slowed down. T he adjusted 
index for last December was 241 with the 
January rating going to 242 and the pre
liminary figure for February to 243. The 
sharp drop in the latter part of last year 
has not been fully reversed bu t the trend 
again is toward higher levels. On the other 
hand the Board’s index for production of 
chemicals— using that term to include re
lated products— continues the downward 
trend which started last November. The 
index for January was 360 and .for Febru
ary 356. This is in contrast to what the 
Board reports as industrial chemicals as 
production of the latter, with the excep
tion of a slight setback in December, has 
moved up each m onth for a long time. 
The rising movement still is in evidence 
as the number for February moved up to 
399 from the 397 reported for January. 
Here again, the monthly fluctuations are 
on a more moderate scale than they were 
last year.

T he Chem. & M et. index for industrial 
consumption of chemicals in February is 
181.14 with a revised num ber of 182.74 
for January. Last year the corresponding 
numbers were 166.41 and 173.20 which 
indicate that normal lines are operating 
more actively than they did a year ago. 
This is especially true for some of more 
heavily weighted industries, such as fer
tilizer where efforts are being made to 
conform with a predetermined expansion 
program. A ttem pts to push up production 
of pulp and paper also are meeting with 
some success in the face of many adverse 
conditions.

The marked difference between an index 
for total production of chemicals and one 
for consumption in ordinary industrial 
channels is more understandable when one 
considers that production of ethyl alcohol 
is about six times what it was in the pre
war era and that the greater part of this 
new output goes directly into war chan
nels. T he same is relatively true for other 
chemicals such as butadiene, styrene, and 
toluol. M uch of the expanded production 
if plastics also is reserved exclusively for 
»ar needs. T he fact that a wider use 
w uld  be found for these chemicals in 
civlian lines if the supply situation would 
permit, serves to prove that these products 
will find a good market when the war 
outlets no longer exist.

T he release of official figures for pro
duction of many of the more important 
chemicals makes it possible to measure 
monthly changes in output in a definite 
way. Enough data are available for dif-

ferent branches of chemical manufacture 
to offer a view of the industry as a whole. 
T he totals for January as compared with 
those for December indicate some falling 
off in production of chemicals which are 
im portant in making high explosives. It 
is noted that activities at synthetic am
monia plants were slower than in Decem
ber and also that more synthetic methanol 
was being turned out, which may mean 
that more of the latter will be allocated 
for anti freeze uses. Production of such 
staple products as soda ash and sulphuric 
acid seems to be moving ahead on a fairly 
uniform monthly basis with the proba
bility that acid outputs will increase later 
in the year when some new sources of sup
ply get into action.

In connection with the status of general 
industry, it is noted that the movement 
of goods as forecast by anticipated freight 
car loadings will be about 3 percent above 
those for tire corresponding period of 1943.

C hem . & M et. In d e x  fo r  In du stria l 
C on su m p tion  o f  C hem icals

1935 =  100
J a n .

re v is e d F e b .
F e r t i l i z e r  ......................... 42.65 44.30
P u lp  a n d  p a p e r ............. 19.40 18.70
P e tr o l e u m  refin ing -. . . . 17.38 16.42
G la s s  ................................. 20.10 19.50
P a i n t  a n d  v a r n i s h . . . 14.24 14.82
I r o n  a n d  s t e e l ............... 13.75 12.83
R a y o n  ................................. 16.41 16.38
T e x t i l e s .............................. 10.70 10.47
C o a l p ro d u c ts  ............. 10.12 9.90
L e a th e r  . . . . ' .................. 4.40 4.20
I n d u s t r i a l  e x p lo s iv e s . 5.19 5.32
R u b b e r  .............................. 3.00 3.00
P la s t i c s  ............................ 5.40 6.30

182.74 181.14

The advisory boards no longer include 
chemicals in their classification of com
modities, hence no comparison with last 
year is offered. Of 28 commodity groups, 
the boards expect increased shipments in 
17 and smaller shipments for 11. Ex
pected increases in terms of percent are 
coal and coke, 13.6 fertilizers of all kinds, 
5.5; sugar, syrup and molasses, 5.1; salt, 
3.5; manufacturers and miscellaneous, 3.7.

Among the commodity groups for which 
smaller shipments are predicted is petro
leum and petroleum products for which 
a drop of 21.8 percent is forecast. A part 
of this anticipated drop may be accounted 
for by the fact that more petroleum will 
move this year by way of pipelines. A drop 
in shipments of cotton also is expected 
and to the extent of 13.3 percent. In view 
of the fact that large orders for cotton 
goods for Army accounts have been placed 
recently and that others are in prospect 
the drop in textile output has been dis
turbing and some stimulants may be used 
to bring activities back to their rate of 
two years ago. This probably would mean 
some priorities for replacement equipment, 
some grantings of deferment to essential 
workers and some readjustments in sales 
prices where higher producing costs have 
wiped out profit margins. C otton mills are 
to adopt a 48-hour week.

Some consuming industries, notably tex
tile and paper, have been concerned with 
getting supplies of cornstarch. Last sum
mer a similar situation existed when grind
ing plants were forced to close because 
they could not get corn to grind. At least 
three large mills have been closed in the 
last m onth for the same reason. It has 
been announced that more corn has been 
set aside for processing btit this does not 
in itself promise relief unless the corn is 
started to move to  consuming plants and 
is kept moving.
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Sc a r c i t y  of experienced workers appears 
to be common throughout the in

dustries which are large consumers of 
chemicals. In some cases this has been 
responsible for bringing plant operations 
below the levels of a year ago. Textile 
products are in demand but outputs arc 
curtailed or at least are far below' capacity 
rates. C otton and wool are available in 
an ample way bu t rayon is none too plenti
ful owing to the greater use of yarn foi 
specialized military purposes. From first 
quarter operations it may be deduced that 
consumption of chemicals in making tex
tiles this year will fall considerably below 
the 1943 figures.

In the pulp and paper field much stress 
is still placed on the importance of getting 
out more pulp wood and in gathering larger 
stocks of waste paper. Despite the placing 
of minimums for paper and paperboard out
puts, there is uncertainty about the availa
bility of raw' materials in sufficient quantity 
to make the minimums possible. However 
results so far have been encouraging. 
M inim um production for paper and paper
board for the first quarter w'as set at 4,196,- 
511 tons and it is now reported that pro
duction in the second quarter amounted to 
4,335,353 tons.

Makers of paint and varnish have been 
favored with a larger supply of some raw 
materials bu t found greater difficulty last 
m onth in maintaining a satisfactory’ work
ing force and also more trouble in secur
ing containers for shipment of their fin
ished products. A large part of paint pro
duction is designed for military use which 
guarantees a large tonnage shipped out 
each m onth. Civilian requirements may . 
not come up to normal this season as paint
ing of private properties may be cut be
cause of the scarcity of painters. Producing 
plants likewise will be forced to make some 
readjustments due to the fact the plea to 
keep use of linseed oil up to the 70 percent 
mark did not meet with approval.

The petroleum industry has been setting 
new records constantly with respect to the 
amount of crude oil processed each m onth. 
A new high was again reached in March. 
T he w'ar effort is responsible for a good 
part of the rising trend as some of the 
normal outlets have been materially cur
tailed. Refineries arc not yet being worked 
at full capacity so that further liighs are 
probable.

Most branches of the fertilizer industry 
are working under pressure. Tag sales have 
run unusually high and give promise of a 
record movement of mixed goods. Sur
mounting difficulties w ith labor and trans
portation of phosphate rock, makers of 
superphosphate are striving to turn out 
the large volume which W F A  has been 
oilling for.

T he rubber industry is now a notab.c 
consumer of chemicals since production cf 
synthetic is largely chemical and process
ing operations require a varied line of 
chemicals. Furthermore total consumption 
of rubber of all kinds will be larger this 
year according to present schedules. This 
has caused an especially active demand for 
carbon black. :
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FOR NON-FERROUS CHEMICAL 
PLANT NEEDS: Check materials

TYPICAL APPLICATIONS 
of Revere Copper and Copper-Base Alloys:

Heat Exchangers and Condensers Mixers

Evaporators Storage Tanks

Pressure Vessels Reactor Vessels

Receivers Fractionating Columns

Catalyst Tubes and the like

W e supply copper and copper-base alloys in: SHEET, STRIP, PLATE, ROD, BAR and 
SHAPES, TUBE and PIPE, W ELDING ROD.

But whatever your problem may be in 
non-ferrous metal equipment, we can 
help you in THREE ESSENTIAL WAYS:

1
 Advise Y  on in the proper selection and 

fabrication of Revere copper and cop
per-base alloys so as to save time, increase out
put and reduce costs wherever possible.

2  Give You  advice on Welding Tech
niques—practical assistance which will 

help in the completion of equipment when 
needed and thus insure uninterrupted service.

3 Send You  our new M A N U A L: "Revere 
Copper and Copper Alloys—Technical 

Information for Product Designers” . Invalu
able to anyone working with NON-FERROUS 
metals. 54 pages: 106 graphs relating to phys
ical and metallographic properties under 
varying conditions; new chemical and physical 
properties chart; illustrated information on 
welding techniques, etc.

For these services or other advice, address : Executive 
Offices. N o obligation, of course.

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801 

Executive Offices: 230 P a rk  Avenue, N ew  Y ork  17, N . Y.
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T his m onth .........................................................  109.55
L ast m on th .........................................................  109.49
April, 1943..........................................................  108.83
April, 1942..........................................................  109.54

N e xt to C U EM . &  M E T . 
W eighted Index of P rices for 

C H E M IC A LS
Rase ■» 100 for 1037

No. 4 R e a s o n  fo r

B u e l l 's  H ig h  E ff ic ie n cy , L o w  M a in te n a n c e ,  L o n g  L ife

•  T h e  n e e d  for correct hopper design
ing is a most important one in consid: 
ering the final efficiency of a dust co||; 
lection installation. Its slope must be 
dependent upon the type of dust to be 
collected...must be sufficiently great to 
overcome the "angle of repose” in the 
dust accumulation. And the overall 
design and specifications must give fa
cility of disposal operation. For when 
dust bins fill up—dust collection ceases.

That’s why Buell Dust Recovery

Systems are custom built to meet indi
vidual requirements. And that’s why 
all Buell instalktions are designed to 
do a job—not just to meet a ’spec.’

-Cri
Engineers w ill find substantiation o f these 
claims in  Buell's factual, 28-page book — 
"The van Tongeren System o f Industrial 
Dust Recovery." A sk for Bulletin G-842. 

■it
BUELL EN G IN EER IN G  COM PANY, INC. 

IS Cedar Street, New York 5, N . Y. 
Sales Representatives in Principal Cities

O U S T  R E C O V E R Y  
S Y S T E M S

S H A V E - O F F  
L A R G E  D I A M E T E R S  
E X T R A - T H I C K  M E T A L  
L A R G E  O U T L E T S  
I N K E R  W E L D S  

G R O U N D  S M O O T H  
C O R R E C T L Y  D E S I G N E D  

H O P P E R S  
S P U T - D U C T *  

M A N I F O L D S

H I G H  C O L L E C T I O N  
E F F I C I E N C Y  

L E S S  F A N  B L A D E  W E A R  
\  L O W  D R A F T  L O S S  
P ' L O W  P O W E R

C O N S U M P T I O N  
H I G H  T E M P E R A T U R E  

R E S I S T A N C E  
U N L I M I T E D  C A P A C I T Y  
N O  M O V I N G  P A R T S  
F R E E  D U S T  F L O W

G R E A T E R  R E C O V E R Y  

L O W  M A I N T E N A N C E  

L O W  O P E R A T I N G  
C O S T  

L O N G  L I F E  

N O  C L O G G I N G

DESIGNED t o  d o  A j o b ,  N O T J U S T  TO M E E T  A  "S P E C ’ 
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CURRENT PRICES
T he accom panying prices refer to  round lots. 
W here i t  is trad e  custom  to  sell fob works, 
quotations are so designated. Prices are cor

rected to A pril 13.

INDUSTRIAL CHEM ICALS
Acetone, tanks, lb .........................
Acid, acetic, 28% , bbl., 100 lb ..

Boric, bbl., to n ..........................
C itric, kegs, lb ...........................
Formic, coys, lb .
Hydrofluoric 30% drum s, l b . . .  
Lactic, 44% , tech ., light, bbl.,lb. 
M uriatic, 18°, tanks, 100 l b . . . .
N itric, 36°, carboys, lb ................
Oleum, tanks, wks., to n ..............
Oxalio, crystals, .bbl., l b ..............
Phosphoric, tech., tanka, l b . . .  .
Sulphuric, 60°, tanks, to n ..........
T artaric , powd., bbl., lb .............

Alcohol, am y l......................................
From Pentane, tanks, l b ............

Alcohol, bu ty l, tanks, lb .................
Alcohol, ethyl, denatured , 190

proo f.............................................
No. 1 special, tanks, gal. w ks. . 

Alum, am m onia, lum p, bbl., l b . . .  
A luminum sulphate, com. bags,

100 lb ............................................
Aqua am m onia, 26°, drum s, l b . . .

tanks» to n . .  
Ammonia, anhydrous, cyl., l b . . . .

tanks, l b . .
Ammonium carbonate,pow d.tech.,

casks, l b .......................................
Sulphate, wks, to n .......................

Am ylacetato tech., from pentane,
tanks, l b ...........................................

Arsenic, white, powd., bbl., l b . . . .
B arium  carbonate, bbl., to n ..........

Chloride, bbl., to n ........................
N itra te , casks, lb ..........................

B lanc fix, dry , bags, to n .................
Bleaching power, f.o.b., wks.,

drum s, 100 lb ..................................
Borax, gran., bags, to n ....................
Calcium acetate, bags......................

A rsenate, dr. l b .............................
Carbide drum s, to n ......................
Chloride, flake, bags, del., ton .. 

Carbon bisulphide, drum s, l b . . . .
Tetrachloride drum s, g a l............

Chlorine, liquid, tanks, w ks.,100 lb 
Copperas, bgs., f.o.b., wks., t o n . .
Copper carbonate, bbl., lb .............

Sulphate, bbl., 100 lb ...................
Cream of ta rta r, bbl., lb .................
D iethylene glycol, dr. lb  . .  .
Epsom salt, dom ., tech , bbl.,

1001b........ .......................................
E thy l acetate, tanks, l b ..................
Form aldehyde, 40% , bbl., lb ........
Furfural, tanks, lb ............................
G laubers salt, bags, 100 lb ............
Glycerine, c.p., drum s, extra, l b . . 
Lead:

W hite, basic carbonate, dry
casks, l b .......................................

Red, dry , sck. l b        .
Lead acetate, white crys, bbl., lb. 
Lead arsenate, powd., bag, l b . . .. .
Lithopone, bags, lb ....................
M agnesium  carb., tech., bags, lb..
M ethanol, 95% , tanks, g a l............

Synthetic, tanks, ga l.........
Phosphorous, vellow, cases, lb ----
Potassium  bichrom ate, casks, lb ..

Chlorate, pow d., lb ..................
H vdroxide (c 'stic potash) d r., lb.
M uriate, 60% bags, u n i t ............
N itra te , bbl., lb .............................
Perm anganate, drum s, lb ...........
Prussiate, yellow, casks, l b . . . .  

Sal ammoniac, white, casks, l b . . .
Salsoda, bbl., 1001b.........................
Salt cake, bulk, to n ........................ ..
Soda ash, light, 58% , bags, con

trac t, c w t....................................
Dense, bags, c w t ................

Seda, caustic, 76% , solid, drum s,
cw t................................. ...............

Acetate, del., bbl., l b ...................
B icarbonate, bbl., c w t................
Bichrom ate, casks, l b ..................
B isulphate, bulk, to n  ............
B isulphite, bl., lb ..........................

$0.07
3 .38  - $3.03

100.00 -113.00
.20 - .23
.10}- .11
.08 - .085
.073- .075

1.05 - .
.05  - .05}

18.50 - 20.00
.111- .12}
.01 - ,

13.00 - ,
.70}-.

.131-,

.10} -
1

.IS}

'.’¿ o ’-!
.041-,

1 .15  - 1.40
.02}- .03

■05.00 - .
.10 - ,
.04}-.

• 0 9 J- 12
2 8 .2 0 -,

.145-,

.04 - .04}
00.00 - 05.00
70.00 - 81.00

.11 - .12
00.00 - 70 .00

2 .5 0  - 3.00
45.00 - ,

3 .00  - ,
.07 - .08

50.00 - .
18.50 - 25.00

.05 - .05}

.73 - .SO
1 . 7 5 - 2 .00

17.00 - 18.00
.19}- .20

5.00  - 5 .50
.57 - .
.14 - .15}

1.90 - 2 .00
.11}-.
.05}- .00
.09 - ,

1.05 - 1.10.is;-,

.08}-.

.0 9 1 - ..  

.122- 

. 1 1 *- 

.042- 

.06* - 

.58 - . .  

.28  - . .  

.2.3 -  

.0 9 ! -  

.09J- 

.07 -  

.5 3 1 - ..  

.051- 

.192- 

.17 -  

.0515- 
1.00 -  

15.00

1 .05 - . .  
1.15

2 .30  -  
.05 -  

1.70 -  
.07 i -  

16.00 -  17 
.03

.13.12

.041

.061

.00

.06

.00

.OS

.00

.04
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CHEM. &  MET.
Weighted Index of Prices for 

O ILS & FATS
Base -  100 for 1037

This m onth .........................................................  145.24
Last m o n th .........................................................  145,24
April, 1043..........................................................  146.03
April, 1942..........................................    143.89

Chlorate, kegs, lb ..........................
Cyanide cases, dom., lb ..............
Fluoride, bbl., l b ...........................
Hyposulphite, bbl., c w t..............
M ctasilicate, bbl., c w t................
N itra te , bulk, cw t..................
N itrite , casks, l b ...........................
Phosphate, tnbasio , bags, l b . . .
P russiate, yel. bags, lb ................
Silicate (40° d r.), wks., c w t . . . .
Sulphide, bbl., lb ...........................
Sulphite, crys., bbl., lb ...............

Sulphur, crude a t  mine, long to n .
Dioxide, cyl., lb .............................

T in  crystals, bbl., lb .........................
Zinz, chloride, gran, bbl., l b ..........

Oxide, lead free, bag, lb .............
5%  leaded, bags, lb ......................
Sulphate, bbl., c w t.......................

O ILS AND FATS
C astor oil, No. 3 bbl., l b ................
Chinawood oil, bbl., lb ....................
Coconut oil, ceylon, tank , N . Y.,

lb .   .................................................
C om  oil crude, tanks (f.o.b. mill),

lb ........................................................
C ottonseed oil, crude (f.o.b. mili),

tanks, lb ...........................................
Linseed oil, raw car lots, bbl., lb..
Palm  casks, l b ....................................
P eanu t oil, crude, tanks (mill), lb. 
Rapeseed oil, refined, bbl., lb . . . .
Soya bean, tank , lb ..........................
M enhaden, ligh t pressed, dr., l b . .

C rude, tanks (f.o.b. factory) lb. 
Grease, yellow, loose, l b . . . . . . . . .

.00}- .00}
'-1 4 }— .16
.07 - .08

2 .40  - 2.50
2 .50  - 2.05
1.35 - .

.003- .07
2 .7 0  - .

.0 1 - .10
.80 - .85
.0 2 }-.
.02}- .02}

10.00 - ,
.07 - .08
.3 0 }-.
.05} - .00
.07}-.
.0 7 } -.

3 .8 5  - 4.00

[
SO.133- $0.14}

.38 - ,

nom

.12}-.

.151 -.
.00 - .
.13 - .
nom .
.113-.
.1305-
.081)-.
.08}-.
.09}-.
.11}-.
.11}-.
• OS}-.

Oleo oil, No. 1 ........................ ! . . . . .
R ed oil, distilled, dp .p . bbl., lb ...................* .
Tallow extra, loose, l b ...............................08J-,

COAL-TAR PRODUCTS

Alpha-naphthylam ine, bbl., l b . . . .
Aniline oil. drum s, extra, lb ..........
Aniline, salts, bbl., lb ......................
Benzaldehyde, U .S.P., d r., l b ___
B enzidinebase, bbl., lb ..................
Benzoic acid, Ü .S.P., kgs., lb ___
Benzyl chloride, tech., dr., l b . . . .  
Benzol, 90% , tanks, works, gal...' 
B eta-naphthol, tech., drums, lb ...
Cresol, Ü .S.P., dr., lb ......................
Cresylio acid, dr., wks., g a l...........
D iphenyl, bbl., lb .............................
D iethylaniline, dr., l b .    .............
D initrophenol....................................
D jnitrotoluol bbl., lb .......................

H-aoid, bbi., lb .......................
Hydroquinone, bbl., l b . . . . .  
N aphthalene, flake, bbl., lb. 
N itrobenzene, dr., lb .............

Para-nitraniline, bbl., lb ..................
Phenol, U .S.P., drum s, l b . . . . . . . .
Picric acid, bbl., l b ...........................
Pyridine, dr., gal...............................  1.70 -
Resorcinol, tech., kegs, l b ..............
Salicylic acid, tech., bbl., lb ...........
Solvent naphtha, w.w., tanks, gal.
Tolidine, bbl., l b ...............................

Xylol, com., tanks, gal....................

M ISCELLANEOUS
Casein, tech., bbl., l b ....................... i
D ry  colors

Carbon gas, black (wks.), l b . . .
Prussian blue, bbl., lb .................
Ultramarine blue, bbl., l b ..........
Chrome green, bbl., l b ................

Para toner, lb .................................
Vermilion, English, bbl., l b . . . .  
Chrome yellow, C .P ., bbl., l b . .

Gu m copal Congo, bags, l b ...........
M anila, bags, lb ............................
Demar, B atavia, cases, l b .........
Kauri, cases, l b .............................

Pumice stone, lum p, bbl., l b .

urpenti------
Shellac, orange, fine, bags, lb . . . .

Bleached, bonedry, bags, lb -----
T . N . bags, l b . . . . .........................

$0.52 - $0.55
.32 - .34
.15 - .16
.22 - .24
.85 - .95
.70 - .75
.54 - .56
.23 - .25
.1 5 ,- . ... ,
.23 - .24
.11 - .
.81 - .83
.15 - .
.40 - .45
.23  - .25
.18 - .19
.23 - .25
.60 - .
.45 - .50
.00 - .
.07 - .07}
.08 - .09
.41 - .
.47 - .49
.10}- .11
.35 - .40

1 .70 - 1.80
.75 - .80
.33 - .40
.27 - .
.86 - .88
.33 - .
.26 -

$0.21 - $0.24

.0335- .30

.36 - .37

.11 - .26

.21}- .30
4 .60 - 4 .75

.75 - .80
2 .75  - 2.80

.14}- . 15}

.09 - .30

.09 - .15

.10 - .22

.18 - .60
64.00 - .

.05 - .07
5.41 - .

.88 - .

.39 - ,
.39 - . ........
.31 - .

j IN IO N  PRESSURE VESSELS are serving chemical, synthetic 
and natural rubber, magnesium, high explosive, aluminum 

pulp and paper, high octane gasoline and many other indus
tries. This specialized experience, backed by over 50 years of 
high pressure boiler building, is at your service. Write, wire 
or phone Erie 23-601 for Union recommendations.
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m  commun
PROPOSED W ORK

Ark., Harrison— Advance Mining & Engi
neering Co., Harrison, plans to construct 
a zinc processing plant near here.

Ark., Malvern— Malvern Brick & Tile Co., 
Malvern, plans to reconstruct its brick 
plant recently destroyed by fire. Esti
mated cost $45,000.

Ark., Yellville— Hall Mountain Mining 
Co., Yellville, plans to construct a zinc 
processing plant here.

Ark., Yellville— S & G Zinc Co., Yellville, 
plans to construct a 200 ton zinc milling 
plant in Searcy Co.

Idaho— Idaho Falls— Idaho Falls Potato 
Starch Co. plans to construct a potato 
starch plant here. Estimated cost 
$80,000.

Ind., East Chicago— Defense Plant Corp., 
811 Vermont Ave., N . W ., W ashing
ton, D. C., plans to construct a 1-story 
brick plant to be operated by Kinetic 
Chemicals, Inc., du Pont Bldg., W il
mington, Del. Estimated cost $90,000.

La., Lake Charles— Defense Plant Corp., 
811 Vermont Ave., N . W ., W ashing
ton, D. C., plans to construct a plant 
to produce industrial alcohol from waste 
refinery gas on site of Continental Oil 
Refinery Co., to be operated by Petrol
eum Chemicals, Inc., Lake Charles. 
Estimated cost $9,000,000.

N. Y., Olean— Soconv-Vacuuni Oil Co., 
Inc., 1103 Elk St., Buffalo, is having 
revised plans prepared for an addition 
to its crude oil refiner)’; also contem
plates a new high-octane gasoline re
finer)' unit. Estimated cost $150,000 
and $5,000,000 respectively.

N . C., Charlotte— Arnold Hoffman & 
Co., W . Bunch, Mgr., plans to enlarge 
its chemical plant on N orth Tryon St. 
Estimated cost $40,000.

Ohio, Marietta— Casto Rubber Co., Dr. 
G. Casto, Pres., Spencer, W . Va., plans 
to construct an addition to its plant 
for the manufacture of synthetic rubber. 
Estimated cost $40,000.

Tex., Amarillo— United Carbon Co.,
Sayre, Okla., plans the removal of the 
existing carbon black plant at Sayre and 
reconstruction and expansion of same 
in the vicinity of Amarillo.

Tex., Houston— E. I. du Pont de Nemours 
& Co., 1200 W alnut St., plans to con
struct a phenothiazine manufacturing 
plant. Estimated cost $5,500,000.

• Te?,-> Houston—Texas Rubber & Specialty
 S-or-P" 920 Adele St., plans to rebuild

its plant here. Estimated cost $40,000.

.----------C urren t Projects----------
Proposed 

W ork . C ontracts
New England.............................................................  $40,000
M iddle A tlan tic .......................... 55,150,000 240,000
S outh .............................................  0 ,080,000 000,000
M iddle W est...............................  170,000 2 ,050,000
West of M ississippi...................  5 ,825,000 3 .704,000
F a rW e a t......................................  80,000 000,000
C an ad a .......................................... 80,000 .........................

T o ta l............................  520,385,000 57,024,000

-C um ulative  1944-
Proposed

Work
540.000

5.725.000 
0,085,000

205.000 
15,265.000

020.000
2.740.000

Contracts
5804,000

0,585,000
8 .554.000
8.492.000 

12,475,000
5.480.000
1.825.000

534,670,000 544,275,000

Tex., Odem— Stanolind Oil & Gas Co., 
Fair Bldg., Fort W orth , plans to con
struct a pressure maintenance plant. 
Estimated cost will exceed $40,000.

Tex., Sunray— Continental Carbon Co.,. 
Sunrav, plans to construct a modern 
furnace black carbon plant unit. Esti
mated cost will exceed $40,000.

W . Va., Spencer— Casto Rubber Co., Dr.
G. Casto, Pres., plans to construct a 
1-story synthetic rubber manufacturing 
plant. Estimated cost $40,000.

W is., Kaukauna— Sangamon Paper Mills 
plans to reconstruct its 2-story, 60x260 
ft. paper mill recently destroyed by 
fire.

Ont., Dryden— Drydcn Paper Co., Ltd., 
7 Duke St., plans to construct 52x72x82 
ft. and 52x72x62 ft. additions to its 
plant.

O nt., Rockwood— Greystone Chemical 
Co., Ltd., Rockwood, plans to construct 
a 1-story, 50x125 ft. plant.

CONTRACT’S A W ARDED

Conn., Naugatuck— Naugatuck Chemical 
Div. of United States Rubber Co., Elm 
St., has awarded the contract for the 
construction of a Latex storage unit to 
W . J. Megin, Inc., 51 Elm St. Project 
will be financed by Defense Plant Corp., 
W ash., D. C. Estimated cost $40,000.

111., Chicago— Enamelers & Japanners, 
2900 W est Belmont Ave., have 
awarded the contract for the construc
tion of a 1-story factory addition to G. 
Kehl & Sons, i 225 North Maplewood 
Ave. Estimated cost $50,000.

Ia., Des Moines— Spencer Kellogg & Sons, 
Inc., 105 W est Adams St., Chicago,
111., has awarded the contract for the 
construction of an extraction plant at 
its soy bean plant to Janies Stewart 
Corp., 343 South Dearborn St., Chicago 
Estimated cost $250,000.

Miss., Natchez— Armstrong Tire & Rub
ber Co., Natchez, has awarded the 
contract for the construction of an ad
dition to its plant to Harmon Con
struction Co., 1138 N. W . 4th St., 
Oklahoma City, Okla. Estimated cost 
$350,000.

N. J., Garwood— Plating Products M anu
facturing Co., 847 South Ave., has

awarded the contract for a 1-storv 
plating factory to W . D. Snyder & Son, 
96 Michigan Ave., Kenilworth. Esti
mated cost $40,000.

N. J., Gloucester— T he Ruberoid Co., 500 
Fifth Ave., New York, N. Y., has 
awarded the contract for a plant and 
warehouse to W igton-A bbott Corp., 
1225 South Ave., Plainfield. Estimated 
cost $100,000.

N. J., New' Brunswick— New Brunsw'ick 
Rubber Co., Super Highway, has 
awarded the contract for a 1-storv addi
tion to its plant to Frank Lamb Co., 
256 New'kirk Ave., Trenton. Esti
mated cost $50,000.

N . J., N orth Brunswick— E. R. Squibb & 
Sons, 745 Fifth Ave., New York, N . Y., 
have awarded the contract for a labora
tory addition on Georges Rd., to W ig
ton-Abbott Corp., 1225 South Ave., 
Plainfield. Estimated cost $50,000.

N . C., Navassa— Virginia-Carolina Chem i
cal Co., Navassa, has awarded the con
tract for rebuilding its sulphuric acid 
plant to Leonard Construction Co., 37 
South W abash St., Chicago. Esti
mated cost $250,000.

Ohio, Cleveland— Industrial Rayon Corp.,
H. Rivitz, Pres., W est 98th St. and 
W alford Ave., has awarded the contract 
for compressor house, crystallizer build
ing, etc., to George A. Rutherford Co., 
2725 Propect Ave. Estimated cost 
$2,000 ,000 .

Tex., Corpus Christi— American Cyana- 
mid & Chemical Corp., Corpus Christi, 
has awarded the contract for a process
ing building unit to J. W . Bermingham, 
601 i  Mesquite St., at $44,300.

Tex., Houston— Southern Acid & Sulphur 
Co., 7621 Wallisville Rd., has awarded 
the contract for a superphosphate 
fertilizer and chemical plant to United 
Engineers & Constructors, Inc., 1401 
Arch St., Philadelphia, Pa. Project will 
be financed by Defense Plant Corp., 
W ashington, D. C. Estimated cost 
$3,500,000.

W ash., Bellingham— Puget Sound Pulp & 
Paper Co., Bellingham, has awarded the 
contract for a ethyl alcohol production 
plant to Howard S. W right & Co., Inc., 
407 Yale Ave., N., Seattle. Estimated 
cost $900,000.
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