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P R E P A R E D N E S S  AMD THE EN G IN EE R

D u r i n g  w o r l d  w a r  r, w o o d iw  Wilson
said tha t tlie sinews of war were men, money and 
munitions. They still are, bnt perhaps we now rate 
them in a slightly different order of importance. 
Poland’s tragic failure first proved to the world 
the inability of mere man-power to resist a highly 
mechanized and motorized army. Mere money, 
which we have lately seen appropriated in the bil
lions in this country, cannot buy preparedness in 
the open market. We cannot protect our shores 
with airplanes or destroyers “ on order” . So, we 
must add to President W ilson’s interesting allitera
tion several more M ’s, before we get to the vital 
subject of munitions. There must be a mobilization 
of manufacturing. There must be materials— 
metals and minerals. And it takes the methods of 
modern management to make all these work effec
tively. Topping all this is morale, the motive power 
behind any great endeavor such as the one we face 
today.

Gradually during the past six months we have 
come to the realization that preparedness is, tem
porarily we hope, America’s No. 1 industry. We 
are suddenly superimposing on our peace-time 
economy a great ten or twelve billion dollar indus
try. This heavy but necessary burden of non
productive enterprise must be carried by all of us. 
I t  bears heaviest, however, on the engineer because 
munitions manufacture is a highly technical field 
of industry — one that requires trained judgment 
and skill as well as resourceful knowledge of science 
and technology.

Lloyd George in writing of his early experiences 
as British Minister of Munitions in the World War 
sa id : “ I t  soon became evident to clear eyes that 
the war would be fought and ultimately decided 
in the work shops and laboratories.”  Germany 
learned that lesson all too well. For six years her 
work shops and laboratories have been concentrated

in a single tremendous effort. I t  is significant, too, 
to realize that at the beginning her program was 
delayed for many months because of a shortage 
of technically trained men and skilled mechanics. 
Then she started intensive training courses and as 
far as we can learn, that is still an essential paVt 
of the German war machine. I t  is something, of 
course, which we are not going to overlook in this 
country. And to a large measure that responsi
bility is up to our leaders in engineering education.

In England there is compulsory registration of 
engineers. The order signed by the Minister of 
Labor and National Service on July  14, 1940 
applies to all engaged in the engineering profes
sion, whether in a consultant, technical, research or 
supervisory capacity. We are now seeing the 
beginning of some of these same trends in Washing
ton. The National Roster of Scientific and Special
ized Personnel corresponds on a voluntary basis 
with the compulsory scheme now in effect abroad. 
In our defense organization in the Advisory Com
mission in Washington, and in the procurement and 
technical departments of the armed forces, it is 
significant that many of the key jobs are held by 
engineers. These men are in positions of increas
ing responsibility because they think in terms of 
production, rather than of politics.

So, getting back to Woodrow W ilson’s “ Men, 
Money and Munitions, ’ ’ perhaps he was right after 
all in putting man-power first in that important 
trinity. But we would qualify it with this reserva
tion: Today’s wars are being fought by men in 
factories rather than by men in trenches. This 
means that preparedness is primarily an engineer
ing function — to convert to war use all the advan
ces of science and technology that will make for 
mass production of the munitions we need so 
badly and, if necessary, for their effective use in 
protecting these United States of America.



CHEMICALS’ FORWARD MARCH!

A g a i n  A m e r i c a  is mobilizing its resources for a 
great re-armament program. Men and money, 
machinery and materials are being called for 
national service. Quietly and efficiently, chemi
cal industry is moving into a position of stra
tegic importance to the nation. Fortunately, it 
can and will supply the chemicals now so vitally 
needed for our defense.

In  the similar emergency of 25 years ago, 
much of what is now the American chemical 
industry came into being. In its uncertain 
infancy it faced devastating competition from 
abroad as well as ignorance and misunderstand
ing at home. During those trying days the 
chemical societies and trade associations of the 
industry pooled their strength in supporting the 
fight to keep chemistry alive in the minds and 
hopes of the American public. Beginning in 
September, 1915, the annual and later the 
biennial chemical expositions attracted popular 
interest and attention — thus serving as a focal 
center for all educational and promotional 
activities on behalf of the American chemical 
industry.

In  more recent years we have not always felt 
so keenly about the necessity for public interest 
and support. The dyestufl: tariff was no longer 
a national issue. Chemicals had become estab
lished as commodities of commerce and sought 
to broaden their markets outside of their own 
industry. The chemical expositions gradually 
changed in character and purpose. They 
became the marketing places for machinery and 
engineering services needed by a stable but 
expanding industry. Major emphasis on chemi
cals as such shifted to the means for their effi
cient production. The exhibits became of more 
interest to chemical engineers and production 
men.

Now it seems that the pendulum is beginning 
to swing back. Materials are once more the 
center of attention. The nation is looking to 
the chemical industry to supply many of the

munitions that are sorely needed for the defense 
program. Peace-time requirements are expand
ing as many chemical consuming industries 
approach capacity production.

So it is natural that Chicago chemists who 
have been responsible for so many progressive 
ideas and practices in the profession should lead 
in organizing another approach to the indus
t ry ’s problems. The National Chemical Exposi
tion, sponsored as a not-for-profit project of the 
Chicago Section of the American Chemical 
Society, is trying to retu rn  emphasis once more 
to ‘ ‘ Chemicals. ’ ’ More than 40 per cent of the 
space in the great Exposition Hall of the 
Stevens Hotel has been taken by chemical com
panies, 35 per cent by machinery manufac
turers and 25 per cent by the suppliers of 
laboratory apparatus. Several chemical con
ferences and a series of educational and scien
tific exhibits will help to spotlight chemical 
progress in many different directions. To 
provide inspiration for new ideas lias been the 
guiding motive of the exposition committee 
under the chairmanship of Dr. Roy C. Newton, 
chief chemist of Swift & Co.

And it is in such an atmosphere and amid 
such surroundings that really new ideas are 
born. Here is the opportunity to see what is 
new and different, what is being done in one 
field that can find profitable application in 
another. There is no better way of stimulating 
chemical progress than through the exchange of 
ideas—nor is any transaction more profitable 
for all concerned.

All who can are urged to attend this exposi
tion in Chicago during the week of December 
11. The chemists who are behind it have freely 
given a great deal of their time and energy to 
this effort to stimulate interest and growth in 
the American chemical industry. I t  comes at 
an opportune time. Chemicals are starting 
their forward march to a new and greater place 
in the national economy.
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CHEMICALS IN T H E NATIONAL ECONOM Y

INTRODUCTION

C H E M IC A L S  are of basic im portance to the na
tional economy, yet their true status is not a lw ays  
appreciated  within the industry itself. Hence it is 
worthwhile, especia lly  in such critica l times as 
these, to re-appraise our present position and de
termine how future plans and developments are 
most likely to be affected. The purpose of this re 
port— eleventh in Chem. & Met.'s 1940 series— is to 
help the reader to answer such ever-present ques
tions as the fo llow ing: How  seriously is the national

defense program  go ing to bear on normal peace
time dem ands? W ill price, delivery or quality  be 
affected? A re  there any "b ottlenecks" likaly to  
develop in m ateria ls? In lab o r? In equipm ent? In 
tran sportation? H ow  will the diversion of research  
men and facilities from peace- to w ar-tim e affect 
normal grow th and development of the industry? 
In short, where do we stand "chem ica lly " and w hat 
can we do about it— as a nation, as an industry, 
as corporations, as ind ividuals?

S YNOPSI S
1. N othing in the defense program ,— 
as far as we have been perm itted  to  see 
it— is likely to  place any impossible 
burdens on chemical industry . The 
d irect demands for chemicals in m uni
tions and the indirect demand as proc
essing m ateria ls for other industries 
are  a ll w ith in  the range of present pos
sibilities. We have the knowledge and 
experience and, for the m ost pa rt, the 
p lants, to take care of an arm y of 
2,000,000 men. If  and when th a t  num 
ber is to be g rea tly  enlarged, we m ust 
look forward to  the necessity for con
siderable expansion in production fa
cilities.

2. Chemicals affect the production of 
billions of dollars w orth of American 
goods and the jobs of m illions of Amer
ican wage earners. Liebig’s classic use 
of su lphuric  acid as a  barom eter of 
in d u stria l progress can readily  be ex
tended to  m any o ther basic chemicals. 
I t  is obvious, therefore, th a t we can 
ill afford to  cu rta il peace-time chemical 
applications in order to take care of 
w ar-tim e demands.

3. As long as chemical industry  con
tinues as No. 1 patron of research, we 
can expect to  see grow th and develop

ment. B ut if through conscription or 
otherwise our laboratories are  robbed 
of the ir personnel, or the ir facilities 
are diverted entirely  to  defense prob
lems, technical progress w ill surely be 
retarded. If  through governm ental 
edict or subsidy, we a re  persuaded to 
“ freeze” m any of these research develop
m ents in th e ir present sta tu s, we cannot 
hope for the continued improvement in 
efficiency th a t  comes norm ally w ith  p r i
vate enterprise.

4. The price policy of the industry  
is in  the public in terest. There has 
been a consistent trend tow ard more 
and better goods a t  ever lower prices. 
Even in the face of shortages resu lting  
from the present w ar in  Europe and 
increased cost of certa in  raw  materials^ 
the chemical industry  has generally 
been able to  resist the pressure for 
higher prices. I ts  leaders are  convinced 
th a t we m ust avoid the inflation and 
the alm ost d isastrous deflation th a t 
characterized the W orld W ar years and 
those th a t im m ediately followed.

5. In  periods of emergency, every 
user of chemicals, including Uncle Sam, 
is th ink ing  in term s of delivery  as well 
as price and quality. Fortunately ,

chemical industry  draw s its  chief raw  
m aterials from alm ost inexhaustible 
sources. I t s  m anufacturing  processes 
are  com paratively flexible and can 
usually  be expanded read ily  to  m eet 
any reasonable demands. T ranspo rta 
tion facilities by ra il, truck  or barge, 
are adequate. Given fa ir w arning, the 
industry  is sufficiently resourceful to 
take care of reasonable deliveries 
p rom ptly and efliciently.

6. Competition between commodities 
and processes w ithin chemical industry  
is such th a t  there are  few if any chem
icals th a t a re  absolutely irreplaceable. 
Substitu tes are available or can be 
made to  serve the g rea t m ajo rity  of 
chemical applications. From the view
point of the user, th is  is often his best 
insurance against inordinately  high 
prices or threatened shortages of 
necessary supplies.

C O N S U M P T IO N  TRENDS

Consumption of chemicals in the 
U nited S tates is approaching an all- 
tim e high record. For the m ost part, 
th is increased demand has come from 
industries th a t  a re  engaged in  peace
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tim e operations—fertilizers, pulp and 
paper, petroleum , glass, rayon and tex
tiles. In  some of these fields, there lias 
been some expansion to make up for 
loss of im ports, b u t as yet there have 
been no ex trao rd inarily  heavy demands 
d irectly  for defense purposes. They 
will come la ter, b u t in the meantime 
more chemicals are being used indi
rectly  as the tex tile  mills produce more 
uniform s and m ilita ry  goods, as glass, 
plastics, rubber and pain ts go into a ir 
planes and motorized arm y equipment, 
as steel and non-ferrous m etal plants 
reach peak capacity on m ilita ry  as well 
as p rivate  orders.

An in teresting  m easure of the trend 
of chemicals consumption since 1932 is 
shown in the accompanying chart. This 
weighted index reflects the monthly 
requirem ents for chemicals from the 13 
most im portan t consuming industries, 
namely, fertilizers, pulp and paper, 
petroleum  refining, glass, pa in t and 
varnish, iron and steel, rayon, textiles, 
coal products, leather, explosives, ru b 
ber, and plastics. The curve, i t  will 
be noted, has reached three successive 
peaks in recent years— in March, 1937, 
October, 1939 and October, 1940. The 
drastic  decline th a t  followed the 1937 
peak brought us back to  1935 levels 
w ith in  less than  a  year. I t  took 20

m onths to climb back to the high point 
of 1939 only to fall off again  slightly 
before entering the high ground repre
sented by the 1940 average of approxi
m ately 140 per cent of 1935. There is 
ample reason now to believe th a t the 
final quarter of th is  year will m ark a  
new high from both production and 
consumption standpoints.

PR ICE  TRENDS

W hile values for chemicals have been 
affected somewhat by changes in general 
industria l activ ity , the trend over a 
long period has been downward—p rin 
cipally because improvements in  proc
ess, technique, and management have 
resulted in lower production costs. 
Development of new chemicals w ith a 
consequent increase in competitive sell
ing has also contributed to the down
w ard movement. The low point for the 
las t ten years was reached in 1933 and 
while this was followed by a reversal 
in the trend through p a rt of 1937, the 
average price level from 1932 to  date 
lias fluctuated w ithin a 3 per cent 
radius.

The outbreak of war in Europe last 
year was followed by a sharp rise in 
export demand for chemicals w ith 
higher prices entering into m any such

transactions. Yet domestic consumers 
received m onthly deliveries a t  un 
changed levels w ith the exception of a 
very few chemicals of foreign origin. 
A t present th e  m arket is in  a firm 
position which may be intensified as the 
defense program  gathers headway but 
quotations for m any of the large ton
nage chemicals already have been ex
tended to cover deliveries in 1941 so 
i t  is evident th a t no widespread fluctua
tions are in prospect.

W H A T  O F THE FUTURE?

Chemicals face the fu tu re  w ith confi
dence. There is no conceivable lim it 
to the quan tity  of the ir production. 
There is conclusive evidence th a t chem
icals, especially the many creations of 
synthetic organic chem istry, a re  su 
perior in quality  and performance to 
those m an form erly obtained from 
n a tu ra l resources. Nor do we need fear 
any longer the foreign monopolies th a t 
once dictated the prices American con
sumers m ust pay for v ita l chemicals. 
In  the language of the a irpo rt, the price 
ceiling is low but v isib ility  is good! 
Finally, all these—quantity , quality  
and price—combine to  assure adequate 
supply and prom pt delivery of chem
icals for our national economy.

CHEM. & MET. WEIGHTED INDEX OF 
CHEMICAL PRICES 

1932-1940
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Military explosives may be divided into 
th ree  general  classifications: de tona to rs  
and  fuses, propellants,  and high explo
sives. These a re  used in a combination 
known as an explosive train,  which Is 
merely a chain of  explosions, each  one 
larger  than  the  one before .

Explosives used as primary detona to rs

include LEAD AZIDE, FULMINATE O F  
MERCURY and NITROMANNITE. BLACK 
POWDER is the  principal fuse powder. 
SMOKELESS POWDER and CORDITE are 
the  only im portan t  propel lants,  though 
"am m on" powder (ammonium nitra te  
and charcoal)  was used by the  Centra l  
Powers in W orld  W a r  I.

In term edia te  detonators ,  or  boosters,  
a re :  TETRYL, (tetranitromethylaniline),
PICRIC ACID, TNA ( tetranitroaniline)  
and hexyl (hexanitrodiphenylamine).
Among th e  high explosives or  bursting 
charges, th e  following a re  most im portan t:  
TNT (trinitro toluol), DNT (dinitrotoluol),  
AMATOL (mixture of  ammonium nitra te
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with TNT), PICRIC ACID mixed with 
A M M O N IU M  PICRATE {Explosive D), 
trinitroanisol, and penthrite  (pentaery- 
thrite  t e t r a n i t r a te ) .  The last-named is 
the  most  im portan t  of the  newer explo
sives. It can be  m ade from aceta ldehyde 
and  formaldehyde in large quantities . 
NITRO-STARCH is used principally in

trench warfare as a filler for hand g ren 
ades and morta r  shells.

Demolition bombs have a similar explo. 
sive train to  th a t  of shells but  they con
tain much more explosive— usually a b o u t  
60 per  cen t  of their  weight in TNT. 
Incendiary bombs are filled with thermit  
(a mixture of  powdered aluminum and

iron oxide) , an incendiary charge  such as 
kerosene or oil emulsion, and explosive.

Shrapnel (named af ter  Lt. Shrapnel,  the 
inventor)  contains lead balls packed in 
a sulphur, rosin o r  black powder matrix. 
The shell casing has a weak poin t  near  
the  nose and  when exploded opens a t  th a t  
point e jecting th e  balls fanwise.
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Lubricants and fuels. Rubber and synthetic
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and shells), Flares and smoke screens, W a r
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Chemicals are used in: Special alloy steels, 

Lubricants and fuels, Synthetic rubber and 

plastics, Explosives, Flares and smoke screens, 

W a r gases and masks, Paint and finishes, 

Optical gtass, Medicináis and dyes. Refrige

rants, Cleansing compounds
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CHEMICAL WARFARE
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C h e m h a ls
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MECHANIZED FORCES

SODIUM
CYANIDE

HYDROCHLORIC
ACID

BENZOL ARSENIC
TRIOXIDENaN03

ADAMSITE
DIPHENYL-

CHLORARSINE
HYDROGEN
CYANIDE

LEWISITE

Textiles, Caaied fabrics, 
L e a th e r  g o o d s ,  G p s  

masks, Dyes, Ammuni

tion, Medicináis, Metal 

c o lo r in g  m a te r ia ls ,  

Food, .Plastic buttons, 

Cleansing compounds, 

Synthetic rubber

H H H u i

From " Chemicals in W ar"  by Ll. Col. A. M. Prentiss. McGraw-Hill, N ew  York, 1937

Chemicals are used in: Special alloy steels, Lubri

cants and fuels, Synthetic rubber, Molded plastics, 

Explosives, Flares and smoke screens. W a r gases 

and masks, Fuel for flame-throwers, Coated fab- 

rîcs, Antî-freeze solutions, Synthetic fibers
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H O W CHE MI CAL S  S E RVE

Employees: 5 ,000  **£$2 
V alue.- $ 2 fif f l łf iS & lO ,

S U L P H U R  A N D  S U L P H U R I C  A C I D
affect the p rod uction  of $ 1 7 ,2 5 0 ,0 0 0 ,0 0 0  o f g o o d s  a n d  the 

e m p lo y m e n t  of 2 ,8 0 0 ,0 0 0  w o rk e rs  in A m e r ica n  industries

; Rubber f
E m p lo y * « : 1 5 0 ,0 0 0  
V alue : $ 3 9 0 ,0 0 0 .0 0 0
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A .  S U L P H U R  A N D  S U L P H U R I C  A C I D

« « mb

s u tm u m c  «CID
im p .T C  7.000

V a lu ,  * (  P ro d u ft: $ 3 9 ,0 0 0 ,0 0 0

Fertilisers
employees: 21,000 
Vufue: $200,000,000

Petroleum Refining
employees: »5,000  

Value: $2,500,000,000

jTTTTTTrr

Iron and Steel
Employees: 500,000  

Volue: $3,500,000 000

Coal Producís
Employees: 20,000 

Value: $400.000,000

Chemicals
E m ployees: 1 25 ,000  

Volue: $ 1 ,5 0 0 ,0 0 0 ,0 0 0

Rayon and Textiles
f mployuss; l,S?5,00Ö
Vatus; $7,350,000.000

Explosives
ïmployeeï: 4,000 
Value: 580,000,000

Paint and Pigments

Employe®!: 30,000  

Value: $550.000,000
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H O W CHEMI CAL S  S E RVE

SALT
£mp!oy*«s; 5,000
Valu* ef Produit; $34,086,000
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From M ine

S O D A  A S H  A N D  C A U S T I C  S O D A
affect the production  of $ 1 4 ,8 2 0 ,0 0 0 ,0 0 0  of g o o d s  a n d  the 

e m p lo y m e n t  of 2 ,5 0 0 ,0 0 0  w o rk e rs  in A m e r ica n  Ind ustries

From Sea



B.  S O D A  A S H  A N D  C A U S T I C  S O D A

'■ I
p t g l

Chemicals
Employ««!: 125,000 
V alu«: $1,500,000.000

CAUSTIC SODA
Employ««»: 4 ,000
Valu« o f  P roducís $36,000,000

E m p lo y « « !  1 5 ,0 0 0

voiu«i $jio,ooo,ooe

l i ü l ,

Rayon and Film
Employe«:: 60,000 

Volue; *275 ,000 ,000

Petroleum Refining
îm pfoyew : 85,000 
Valuer $2,400,000,000

Pulp and Paper
lm p!oy««t: 110,000

Valus! J  1,350,000,000

E m ploy««; 1,000 
Valu«.* S î , 000 ,000

V Exports
Employees: 5,000 

Value: $210 ,000 ,000
Rubber
Employee*: 130,000 
Value: $*90 ,000 ,000

Vegetable Oils
Employ«*«: 20,000  

Vofú»; Î 1 73,000,000

Textiles
Em ploy««: 1 ,415,000 
Valu«! i / , !  00 ,000,000
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1914
U. S. PRE-WAR PRODUCTION

1918
PEAK OF WAR CAPACITY

THAT AMERICAN chemical industry 
is better prepared to meet the demands 
of its government today than during 
World W ar I  is known to every school 
boy. We have built a tremendous and. 
resourceful arm of service that is of as 
vital importance to this country in war 
as in peace. Our plants are staffed with 
a higher proportion of technically 
trained men and are equipped with bet
ter and more efficient machinery than 
those of any other nation. Their active, 
progressive management prefers peace 
to war but will not shirk its patriotic 
duties and responsibilities in helping 
America re-arm for defense.

So we courageously face the problem 
of accelerating our operations and en
larging our manufacturing facilities to 
meet the demands of defense. Unfor
tunately, a part of this program relates 
to destruction—to nonproductive enter
prise that must be saddled on the backs 
of productive industries. With thought
ful planning and an eye to future 
growth and development, however, it 
may be possible at this stage to build 
many of these new facilities that will 
have permanent peace-time value.

From 1914 to the peak of war activ
ity in 1918, there was a stupendous 
growth in most divisions of the heavy 
chemical and organic chemical indus
tries. I t  was not alone the explosives 
business that expanded. Sulphur and 
sulphuric acid, caustic soda and soda 
ash, ammonia, chlorine, toluol, potash, 
dyes and synthetic organics and a score 
of other chemical products are now 
made in tonnages fa r in excess of the 
highest rate of World W ar I. This is 
fortunate.

But the new demand for chemical 
munitions, particularly explosives, re
quires even greater effort than was 
needed during World W ar I. At the 
moment, of course, one of the most 
pressing problems is to know what our 
defense needs will prove to be. We do 
not even know definitely how great a 
number of men in uniform must be 
served. At this time the official figures 
plan for 2 ,0 0 0 ,0 0 0  men in the army, 
but it is no secret that this number 
might be doubled in the comparatively 
near future. I t  is not expected that so 
many men would be in uniform at one 
time, unless there is actual fighting. 
However, preparations for mechanical 
equipment, goods and services to sup
port the larger army must be made in 
peace-time if the military forces are 
to have proper backing.

In  making the estimates of explosives

SULPHUR 
400,000 tons

SULPHURIC ACID  
3,800,000 tons (50°)

SYNTHETIC A M M O N IA  
None

OTHER A M M O N IA
21.000 tons

NITRIC ACID
80.000 tons

CAUSTIC SODA
215.000 tons

SODA ASH
935.000 tons

TOLUOL
1.500.000 gal.

PHENOL
8.000.000 lb.

AM M . NITRATE
58.000.000 lb.

TNT
7.200.000 lb.

PICRIC ACID
7.200.000 lb.*

SMOKELESS POWDER
1.800.000 lb.

BLACK GUN POWDER
8.000.000 lb.

TETRYL
104.000 lb.*

MERCURY FULMINATE

CHLORINE
6.000 tons

POTASH (as K20) 
None

COAL-TAR DYES
7.000.000 lb.

BROMINE
50.000 lb.

IODINE
None

SULPHUR
1,500,000 tons

SULPHURIC ACID
9,500,000 tons (50°)

SYNTHETIC A M M O N IA  
None

OTHER A M M O N IA
73.000 tons

NITRIC ACID
500.000 tons

CAUSTIC SODA
330,000 tons**

SODA ASH
1.507.000 tons**

TOLUOL
14.100.000 gal.

PHENOL
145.000.000 lb.

AM M . NITRATE
240.000.000 lb.

TNT
192.000.000 lb.

PICRIC ACID
140.000.000 lb.

SMOKELESS POWDER
513.000.000 lb.

BLACK GUN POWDER
10.000.000 lb.

TETRYL
1.920.000 lb.

MERCURY FULMINATE
600.000 lb.

CHLORINE
45,000 tons**

POTASH (as K201 
54,805 tons

COAL-TAR DYES
66.000.000 lb.

BROMINE
210,000 lb.

IODINE
None

*A s o f N ov. 1917. **1919 C ensus. *See ,e x t-
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1940
PRESENT PEACE-TIME OUTPUT

SPEAK ING)

NEEDS
TOTAL DEFENSE (Est.)

SULPHUR SULPHUR
2,500,000 tons 3,000,000 tons

SULPHURIC ACID SULPHURIC ACID
9,400,000 tons (50°) 12,000,000 tons (50°)

SYNTHETIC A M M O N IA SYNTHETIC A M M O N IA
260,000 tons 550,000 tonst

OTHER A M M O N IA OTHER A M M O N IA
135,000 tons 150,000 tons

NITRIC ACID NITRIC ACID
200,000 tons 1,000,000 tons

CAUSTIC SODA CAUSTIC SODA
1,000,000 tons 1,250,000 tons

50DA ASH SODA ASH
3,000,000 tons 3,500,000 tons

TOLUOL TOLUOL
25,000,000 gal. 65,000,000 gal.

PHENOL PHENOL
70,000,000 lb. 85,000,000 lb.

AM M . NITRATE AM M . NITRATE
100,000,000 lb. 250,000,000 Ib.t

TNT TNT
10,000,000 lb. 600,000,000 Ib.f

PICRIC ACID PICRIC ACID
25,000,000 lb.

SMOKELESS POWDER SMOKELESS POWDER
30,000,000 lb. 800,000,000 lb.

BLACK GUN POWDER BLACK GUN POWDER
3,000,000 lb. 15,000,000 lb.

TETRYL TETRYL
2,500,000 lb.

MERCURY FULMINATE MERCURY FULMINATE
350,000 Ib.f

CHLORINE CHLORINE
485,000 tons 700,000 tons

POTASH (as KzO) POTASH (as K20)
350,000 tons 375,000 tons

COAL-TAR DYES COAL-TAR DYES
140,000,000 lb. 145,000,000 lb.

BROMINE BROMINE
38,000,000 lb. 50,000,000 lb.

IODINE IODINE
300,000 lb. 500,000 lb.

m a r

required for “Total Defense,” Cliem. £■ 
Met. has used the very simple procedure 
of figuring one pound per day of high 
explosives and one pound per day of 
propellent powder for each man in uni
form in the army. That “round number” 
estimate gives an approximate basis for 
beginning the calculations from which 
the accompanying table of “needs” has 
been prepared. But a number of other 
assumptions have also been necessary. 
For example, it is assumed that all of 
the propellent powder is to be of the 
smokeless type—an assumption not 
quite in line with the facts. I t  is also 
assumed for the first 2 ,0 0 0 , 0 0 0  men, 
about 80 per cent of the high explo
sives will be TNT and only 20 per cent 
ammonium nitrate and other specialties. 
Undoubtedly the proportion of ammo
nium nitrate will increase markedly, es
pecially in preparing for a 4,000,000- 
man army.

It will also be noted that nitrogen 
requirements have been presented in 
terms of ammonia which calls fo r prac
tically doubling our present synthetic 
capacity and slightly increasing byprod
uct recovery. During World W ar I, 
according to M ajor C. G. Storm, Chief 
of the Explosives Section of the Ord
nance Department, we used 880,530,000 
lb. of sodium nitrate and 900,000,000 
lb. of sulphuric aeid merely to produce 
our requirements of nitric acid. Were 
we, in the present emergency, to revert 
to such practice and import sodium ni
trate from Chile, the ammonia, sulphur 
and sulphuric acid figures given here 
would have to be adjusted accordingly. 
During World W ar I, wre used 260,000 
lb. of mercury for fulminate produc
tion, but today lead azide and other 
products may be called on to replace 
a considerable share of our require
ments for detonators. Similar instances 
of new technology which cannot now 
be foreseen will undoubtedly call for 
additional adjustments.

A final word of explanation and 
warning seems warranted. These esti
mated “Needs fo r Total Defense” are 
annual totals or annual rates of produc
tion and include the normal civilian 
as well as the extraordinary military 
requirements. Nothing is indicated as to 
how soon these rates will or must be 
attained. That depends upon national 
policies yet to be decided. But it is 
hoped that this general picture of the 
magnitude of these problems will help 
Chem. & Met. readers in planning to 
meet the serious responsibilities that 
the chemical industries must assume.

CHEMICAL & METALLURGICAL ENG IN EERIN G  • N O VEM BER 191,0 • 753



WH A T  C H E M I C A L S  HOL D  F O R  THE

QUANT ITY-UNL IM ITED!
B e c a u s e  chemical industry is based prim arily on almost inexhaustible 
sources of supply for its principal raw materials—coal, air, water, lime
stone, salt, petroleum hydrocarbons, cellulose and agricultural products 
grown in the United States—there is no conceivable limit to the quantity 
of its output. When we add to this the interchangeability of raw mate
rials made possible by chemical engineering technology, American con
suming industries need have 110 concern about “ bottlenecks” developing 
along the chemical supply lines. To the American public and to the 
national economy this means that chemical industry may be expected to 
grow in size and service ju st as rapidly as we can advance our standards 
of living in this country. There is 110 better index of our progress in that 
direction than can be found in the use we make of the many products of 
synthetic organic chemistry, especially those created to meet the new and 
changing needs of mankind. Thus it would seem that the quantity of 
chemical production in the future depends upon: (1) The size of the 
consuming m arket; (2) the advances in technology in the application of 
chemicals for new services to humanity, and (3) the preservation of a 
system of free enterprise where men, money, materials and machinery 
are permitted to find profitable employment in building a greater future 
for America.

QUALITY-SUPERIOR!
C h e m i c a l  i n d u s t r y  has, for all time, exploded the popular fallacy that 
' ‘Man cannot improve on Nature !”  We need but to put to test the many 
creations of synthetic organic chemistry to find conclusive proof that 
these products are superior in quality and performance to those man 
formerly obtained from natural sources. New synthetic fibers and fabrics 
will give Milady gowns and costumes that will outwear and outmode the 
finest of silks and satins. The same materials, when applied to industrial 
uses in filter fabrics, belting and mechanical textile goods, show even more 
startling improvement on comparable materials made of cotton, flax and 
wool. Plastics have advanced so fa r beyond anything found as such in 
nature or derived from it by ordinary chemical processes that comparison 
is difficult. Synthetic rubbers have continued to sell for several times the 
price of natural rubber prim arily because they may be used in many 
places where the latter is not satisfactory. W hat then are the things we 
can expect by way of quality in the products of the future ? (1) Because 
chemical products are man-made and controlled, uniform quality is 
assured; (2) because such products are tailored for the use to which they 
are put, chemicals can be modified to meet stringent requirements as to 
strength, concentration, appearance and other desired properties; and 
(3) because research is a continuous process, always newer, always better 
products are the normal expectation in chemical industry.
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PRICE-RESTRICTED!
P r io r  to the World War, many materials on which American industry 
depended were sold at prices set by foreign monopolies. Camphor from 
Japan, iodine and nitrates from Chile, dyes, pharmaceuticals and potash 
from Germany, optical glass and laboratory glassware from Czechoslo
vakia and Austria, tin from the Malay Peninsula, rubber from Sumatra. 
But what happened when we set out in earnest to build a chemical 
industry in the United States? Camphor was made synthetically from 
American turpentine in comparable quality and at a price that set a 
definite ceiling on Japanese imports. Nitrates were made from ammonia 
synthesized from coal and air. Iodine was recovered from oil-well brines. 
After 20 years of intensive research and exploration, a real potash indus
try  has been built here. Synthetic rubber is now made to meet stringent 
requirements of industry and in so doing set a definite ceiling for the 
price of the natural product. The same story applies to optical glass and 
in a modified way to certain imported metals and other critical materials 
for which substitutes are being developed. “ Prices—restricted! ” m eans: 
(1) That this country need no longer be subjected to unfair and unrea
sonable prices dictated by foreign monopolies; (2) as lower prices result 
from research, markets are broadened and luxuries are brought within 
the reach of all, and (3) wholesale competition between commodities and 
processes makes certain that the consumer gets what he wants at the 
lowest possible price.

DELIVERY-SURE!
A l l  t h e s e —quantity, quality and price—combine to assure the future 
supply and delivery of the chemicals we need for our national economy. 
This assurance becomes extremely important in times of stress—whether 
due to war- or peace-time economy. Thus, today we find that practically 
all of the demands of the American people and of their government are 
being met promptly and efficiently by a well-rounded, resourceful chemi
cal industry. There need be no question about dangers to health that 
would result if we were deprived of imported medicináis. There need 
be no concern about interruption of supply of basic chemicals on which 
agriculture—and therefore our food supply—is dependent. There need 
be no concern about the heavy chemicals that enter into such a wide 
range of industrial products. We can confidently say th a t: (1) Given 
the need and opportunity to serve, chemical industry can produce a con
tinuous, dependable supply of all its products; (2) no service demanded 
of chemical industry in the present emergency has been refused on the 
grounds of inability to supply the necessary materials, and (3) the best 
basis on which we can build for the future is the certain knowledge that 
supply and delivery of all important chemicals is assured at reasonable 
prices.
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LOCATION OF CHEMICAL PROCESS INDUSTRIES PLANTS

Total num ber of plants —  13,895.

Each full section represents 100 plants.
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RESEARCH
Our First Line of National Defense
MELVIN E. CLARK Assistant Editor, Chemical & Metallurgical Engineering

— — — —  Chem. & M et. I N T E R P R E T A T I O N  —  - ..... - ... ........... .

American Cyanam id C o/s four-year-old research Laboratory at 
Stamford, Conn., (shown above) provides an outstanding example 
of the security afforded by  organized research effort. In time of 
war and in time of p eace new  products and processes to satisfy  
changing human requirements pour out of thousands of American 
laboratories. This one is  unique because it started out a s an experi
ment in a  new  research philosophy. Proper organization, coor
dinated group effort and liberal em ployee policies have m ade the 
experiment a  success a s  evidenced by important new  products de
scribed in this article.—Editors.

M a n y  a n d  v a r ie d  are the 
demands made upon chem

ical research in time of war. Aside 
from the articles of war themselves, 
there are the chemicals of commerce 
no longer available because of the 
disrupted economy. In  the latter 
category are numerous chemicals and 
raw materials previously imported 
from Germany, England or else
where. Research laboratories in the 
United States have been forced to 
step quickly into the breach, to de
velop new processes and products to 
supply domestic markets.

Fortunately, the Stam ford (Conn.) 
Laboratory of American Cyanamid 
Co. has already become sufficiently 
well established to take an active part 
in this defense effort. In  the early 
thirties Cyanamid executives began 
thinking about a broader more cen
tralized research organization than 
then existed in the company. I t  was 
thought that such an organization 
should be set up apart from manu

facturing and sales operations. The 
development of this idea continued 
through the next few years and in 
1936 the first small technical group 
started work in the laboratory in 
Stamford, Conn. A t that time they 
probably had no inkling of the char
acter of service they might render to 
the public in 1940. They were 
thinking rather of a concerted peace
time policy based particularly on the 
development of cyanamide as a raw 
material.

THEN CAME THE WAR

Both the pace and direction of this 
research program have been varied, 
however, by wartime requirements. 
Synthetic rubber as an ingredient of 
automobile tires and mechanical rub
ber goods is an example. In 1936 
large-scale production of synthetic 
rubber in the United States was con
sidered a myth—possible but not 
probable, at least for many years. 
Today, because of the war in Europe

and the threat to our rubber sup
plies, trucks are now rolling on syn
thetic tires made in part from acrylo- 
nitrile, a product of Cyanamid re
search. A large-scale plant for this 
cynamide derivative was placed in 
operation Ju ly  1; plans are already 
afoot to double its capacity.

Another example is thiourea, 
(NHs)aCS, which has been used for 
many years as a raw material in the 
manufacture of corrosion inhibitors, 
synthetic resins and photographic 
chemicals. I t  used to be imported 
from Germany and England, and be
cause the market was not large, there 
was little reason to establish a plant 
here. The war changed all that. The 
market which is now growing because 
of other cyanamide developments 
(for example, sulphathiazole) must 
be supplied from domestic sources.

Cyanamid’s Stamford laboratory 
had seen the handwriting on the wall. 
The company had been making this 
compound on a small scale fo r use in 
its own resins. Additional pilot 
plant work was all that was required 
to establish the process on a large- 
scale basis. Formerly, thiourea had 
been made by isomerization of 
ammonium thiocyanate, which in 
turn was derived from coal-tar 
sources.

By the new method calcium cyana
mide is reacted with hydrogen sul
phide in a reaction entirely analagous 
to that of calcium cyanamide and 
water. Both raw  materials are 
cheap; calcium cyanamide, a powder 
resembling coal dust, is made at 
Cyanamid’s Niagara Falls (Ont.) 
Plant, and hydrogen sulphide is a 
nuisance byproduct in the manufac
ture of rubber accelerators, sulphur 
dyes and mining chemicals. The new 
product made in this way is of
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much faster and more accurately by 
means of photometric methods 
worked out by the physics staff than 
could have been possible by standard 
chemical analyses. As a result of 
these tests it was established that the 
double salt K 2NaFe{CN ) 0 would be 
more satisfactory than the red prus- 
siate itself.

Laboratory experiments were car
ried out to determine proper condi
tions for preparation of the salt from 
sodium ferrocyanide, a product which 
is manufactured in large quantities 
by the Cyanamid company. The yel
low prussiate of soda is first oxidized 
and then treated with potassium 
chloride. Under the proper condi
tions the double salt K 2NaFe(CN)„ 
crystallizes out and sodium chloride 
is produced as a byproduct. Data on 
the temperatures, pressures, concen
trations, catalytic agents, phase 
equilibria and other conditions of the 
reaction were collected in this small- 
scale apparatus.

PILOT PLANT PRODUCTION

The next step was the building of 
a pilot plant to produce 300 lb. a 
day. Naturally, a good many prob
lems were introduced at this point, 
the solutions of which made neces
sary some changes in the process. 
Two of these problems were of para
mount importance—selecting mate
rials of construction and determining 
the rate of cooling to obtain proper 
crystal size. The solutions handled 
were extremely corrosive, so much so 
that only three materials of construc
tion were found to be suitable— 
glass, rubber and tantalum. I t  was

not only a question of wearing out 
the equipment, because oftentimes a 
certain amount of corrosion can be 
tolerated, but in this case it had been 
determined by research that even 
minute quantities of certain impuri
ties would render the product useless 
for its intended markets.

Tantalum was immediately ex
cluded by the size of the units con
templated. Even glass-lined, jacketed 
kettles could not be used because they 
were not obtainable in sizes needed 
(although glass-lined kettles were 
used in the pilot p lant). The prob
lem was finally solved by using a 
rubber-lined tank and heating with 
live steam introduced directly into the 
solution. Following this step the 
heat was immediately removed by 
evaporation in a rubber-lined vacuum 
crystallizer.

Following a second purification 
and crystallizing step, the crystals 
had to be centrifuged, transported in 
hopper-shaped rubber-lined buggies, 
and dried in an atmosphere from 
which reducing gases had been 
scrubbed. Fortunately, the dry salt 
is not hygroscopic; so it can be pack
aged in Fiberpak containers but even 
here investigation proved that it was 
necessary to tape the top edges of 
these drums with cambric to avoid 
contamination.

HIGH QUALITY PRODUCT

I t  already has been intimated that 
the product is extremely pure. In 
addition, its crystal size is adjusted 
for dustless handling and quick solu
bility by regulating conditions in the 
crystallizer. To the average eye, the

Research as the layman pictures 
it. This large laboratory with its 
racks of bottles, flasks and beak
ers is the chemist's realm. It's 
open bays inviting group effort 
contrast sharply with the locked 
doors characterizing much of 

chemical industry research

Chemical engineering research is typified in this 
pilot plant where thiourea is made from cyana- 
mide. Design of a  full-scale plant now operating 
at Bound Brook, N. J. w as based on the results of 

experiments conducted her®

higher quality than the old. I t  con
tains better than 99 per cent thiourea 
and no ammonium thiocyanate. P re
vious products often contained as 
much as 5 per cent of the latter 
chemical.

Thiourea is now being made on a 
plant scale at The Calco Division of 
Cyanamid in Bound Brook, N. J.

RED PRUSSIATE OF POTASH

Still a third example of a chemical 
that came into commercial produc
tion in this country because of the 
war abroad is red prussiate of pot
ash. For many years potassium fer- 
ricyanide, K 3F e(C N )5, has been a 
necessary chemical in the blueprint
ing and photoengraving industries. 
More recently it has found a market 
in color photography. Formerly all 
requirements were imported from 
abroad, chiefly Germany and the 
Netherlands. Inasmuch as Cyanamid 
has been supplying about 85 per 
cent of the American market with 
this imported product and because 
of its position in the field of cyanide 
chemistry, it decided to produce the 
chemical domestically.

Preliminary work on the prob
lem was carried out to detemine the 
most satisfactory method of produc
tion. When this had been decided, a 
definite research program was initi
ated involving the physics research 
staff and the pilot plant division. 
This problem serves as an excellent 
indication of the value of physical 
methods applied to chemical prob
lems. In  this instance the analyses of 
complex mixtures of the many ferri- 
and ferrocvanides were carried out



Specialized pilot plant equipment in the wet end 
of Cyanamid's chemical engineering division is 
shown at right. A multiplicity of controls, ease of 
assembly, portability and materials of construction 

are important factors here

Standard equipment also has its 
place in the pilot plant. Tests 
conducted on these small-scale 
replicas form the basis for speci
fying their large-scale counter

parts when designing a  plant

product is about the same color as the 
potassium ferricyanide previously 
imported. A fter four months of 
pilot plant operation a full-scale 
plant was built fo r this process.

OTHER NEW DEVELOPMENTS

Aside from the importance of these 
developments in themselves, they are 
important because they reflect the 
resourcefulness of American research 
workers. I t  must be remembered 
that all these processes were per
fected within a year, and yet they 
were fa r  from the only projects of 
this Stamford laboratory during that 
period. Actually the chemical engi
neering division alone worked on 6 0  

different products whose production 
ranged from 1 0  lb. on the smallest- 
scale project to 2 0 ,0 0 0  lb. on the 
largest.

Many new products are attrib
utable to the laboratories in the past 
two years. Dieyandiamide has proved 
an interesting new intermediate, use
ful for making dozens of compounds. 
Certain of the guanidine compounds 
and melamine are available commer
cially. They are used in pharmaceut
icals, explosives, dyestuffs, resins and 
other industries. Melamine, the 
trimer of cvanamide, has unique 
properties which promise to make it 
an important addition to both mold
ing and finishing types of resins.

Other new products are a leather 
bate (an enzyme for digesting the 
proteins 011 hides during tanning)

and Aero Ac-50, a delayed action 
accelerator for rubber. Sulphanila- 
mide and sulphapyridine have be
come important Cyanamid products 
in recent years. All these are in addi
tion to the products and processes 
developed to cope with wartime re
quirements. They are the more 
orthodox developments for which the 
Laboratory was built.

ORGANIZING FOR RESEARCH

As might be expected, the pilot 
plant stage (represented here in the 
chemical engineering division) is 
really the goal of all research en
deavor. I t  is the final clearing house 
through which all processes must 
pass. Here they must prove their 
worth or be forgotten. Cyanamid’s 
chemical engineering division is on 
the ground floor of the 5-story mod
ern building and overflows into a 
small auxiliary building in the rear. 
Dry operations such as mixing, 
grinding, drying, rubber compound
ing and pressing and controlled a t
mosphere rooms are all in the main 
building. The auxiliary building, be
cause of its concrete floor and ade
quate draining and ventilation, is 
suited for wet operations and 
processes involving noxious odors.

Equipment used in this depart
ment is of two types—standard and 
special. By standard equipment is 
meant small-scale replicas of all 
kinds of standard unit operations 
equipment such as filters, kettles,

mixers, grinders, and stills. Special 
equipment consists of pieces which 
have been designed for a specific 
process or purpose. One day a jack
eted stainless steel kettle may be 
serving as a reactor for some resin, 
operating at high temperature and 
pressure. The next day, the same 
kettle might be chilled with brine to 
act as a erystallizer in an entirely 
different process. Much of the equip
ment is mounted on wheels so that it 
can be easily moved. Other, larger 
pieces, are set up as permanent in
stallations. The larger developments 
are generally carried out in small 
separate plants designed for specific 
operations.

Objectives of the pilot plant have 
been defined by G. H. Foster, who is 
associated with A. S. Fromholz in 
directing the work of the chemical 
engineering division, as the following :

PILOT PLANT OBJECTIVES

1 . D evelopm ent of new  processes and 
products
a. E stab lish m en t o f expected  y ie ld s
b. E stab lish m en t o f expected costs
c. D eterm in ation  o f m ater ia ls  of con 

stru ction
d. P rov ision  for  adequate con tro l te s ts
e. C ooperation w ith  the engineering  

departm en t in d esig n in g  new  plan ts
f. C ooperation w ith  production de

p artm en t in bringing new  p lan ts  
Into operation

g. O bservation  of h ea lth  and propertv  
hazards

h. D isp osa l o f w aste  products
2. Im provem ent of e x ist in g  processes  

T he sub-classes in th is  tvpe of project 
are s im ila r  to th e above, probably  
m ore em ph asis  being pu t on m ater ia ls  
of con stru ction  w here new er m ateria ls  
are o ften  capable o f su b stitu tio n  for
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Assistants

Chemical
Engineering

Chemical
Research

P a te n ts  & 
A bstracts

Physical
Research

Technical
Service

Mining
Chemicals

Pilot Plant 
Design con

s tru c tio n  
and operation 

Small scale 
production 

Standard 
equipment

Inorganic
Organic
Biochemical
Physical

Chemical

Rubber Chemicals 
Petroleum Chem

icals 
Insecticides and 

Fungicides 
Molding and Lamin

ating  Resins 
Fertilizers 
Textile Chemicals 
Paper Chemicals 
M etals Trades 
L eather Chemicals 
Paint and Lacquer 
Miscellaneous Chemicals 
Miscellaneous Resins

Flotation
Cyanidation
A ssaying
R esearch

Library 
P a te n ts  
A bstracting  

Service .

Physical
Testing

Microscopy
Spectroscopy
Photography

Micro analytical and 
Analytical Labs.

Organization chart for a  research department as used by American Cyanamid Co,

th ose ava ilab le  w hen  th e o r ig in a l p lan t  
w a s b u ilt  and on th e co n tro l by in 
stru m en ts  o f s im ilar  m ore recent 
developm ent.

3. P rod u ction  o f adequate sam p les for  
lleld eva lu a tion . T h is  is  a n ecessary  
p art o f th e program  for th e in trod u c
tion o f a new  product. Such sam ples  
m ay be of sm a ll poundage or m ay run 
in to  ton lo ts .

4. P rodu ction  o f su fficien t q u a n tit ies  for  
sa le  to bridge over th e gap betw een  
su ccessfu l field tr ia ls  and  s ta r t  o f  
p rodu ction  u n its .
T iiis  ph ase o f th e operation  is a lso  of 
prim e im p ortance and In m any cases  
in v o lv es  th e tim e o f a  considerab le  
proportion  o f th e p erson nel. I t  o ften  
p erm its a tra in in g  period for  the  
operators w ho w ill sub seq u en tly  han dle  
the process in  th e p lan t.

5. P rodu ction  o f sp e c ia lty  item s w hich  
never a tta in  a volum e ju s t ify in g  in 
s ta lla tio n  o f p la n t fa c ilit ie s .

CHEMICAL RESEARCH

So much for the chemical engi
neering division. But that is only a 
small p art of the Stamford organiza
tion. As noted on the aecompanj’ing 
chart there are five major divisions. 
Chemical research, headed by Dr. L. 
C. Jones, is the department in which 
investigations are related to the 
purely chemical aspects of a problem. 
Inorganic, organic, biochemical and 
physico-chemical are the principal 
classifications into which the work is 
divided. Also a pre-pilot plant 
group is a part of this division. Its 
job is to operate new processes on a 
large laboratory scale primarily for 
the purpose of making large enough 
quantities of the product for further

investigations, field tests and other 
uses. Upon request this group also 
supplies organic preparations of com
pounds not available from outside 
sources, needed by other groups for 
continuation of their work.

I t  is in chemical research that new 
projects are most often initiated. 
The workers are mostly chemists with 
only a few engineers, working in 
groups in large open bays. This fact 
is significant because it is a marked 
contrast to some research laboratories 
where group effort a t this stage is 
strictly taboo and all investigations 
are conducted behind locked doors.

The physics department, headed by 
Dr. R. B. Barnes, has two main 
divisions—physical research and 
physical testing. The physical test
ing unit can be considered a small 
sized Bureau of Standards for the 
company to carry out all routine 
physical testing. This involves the 
use of all tests recognized by the 
American Society fo r Testing Mate
rials applicable to the products of 
interest to the company and new 
methods of testing which the group is 
continuously developing. Also in this 
department are the laboratories for 
spectroscopy, microscopy, photog
raphy and physical testing.

In  any chemical manufacturing 
company technical service plays an

im portant part. A knowledge of the 
requirements of the industries served 
and a willingness to conduct research 
in their behalf aids in promoting 
good will and oftentimes points the 
way to new and better products. 
Cyanamid has chosen to coordinate 
its technical service with other types 
of research, but to have it done by a 
separate organization. The work is 
divided among twelve laboratories 
which represent many chemical-con
suming industries (see chart). In 
most cases group leaders fo r these 
laboratories have been chosen from 
the industry served so that they may 
have first-hand information about 
that industry’s problems. Dr. Nor
man A. Shepard, head of this depart
ment, is a good example. Before 
coming with Cyanamid, he was for 
many years director of chemical re
search fo r Firestone Tire & Rubber 
Co. He is assisted by Mr. W. H. 
Harding, who was for years con
nected with the paper chemicals divi
sion of Cyanamid.

From  25 to 50 per cent of the 
work of this technical service depart
ment arises from customers’ prob
lems. The rest is initiated by the 
staff itself, comes from manufactur
ing operations or from other divisions 
of the Laboratory. Technical service 
maintains analytical and micro- 
analytical laboratories for all the 
Stamford research organization.

MINING CHEMICALS

A fifth division of the Stamford 
facilities is concerned chiefly with 
problems pertaining to the mining 
industry and is headed by Dr. L. J. 
Christmann. The history of this 
group goes back almost to the be
ginning of the American Cyanamid 
Co. Experience gained through its 
years of operation has made Cyana
mid undoubtedly one of the largest 
producers of mining chemicals in the 
world. Because of its unique experi
ence in this field, the group com

This glass-lined reaction kettle has many control 
devices for adaptability to various processes

Resins are cooked in a stainless steel autoclave with water- 
cooled agitator, quick-opening release valve and automatic controls



bines its own technical service and 
research work. Problems of milling, 
flotation, cyanidation, assaying and 
development of new mining chemicals 
occupy its attention. Its contacts 
extend to all parts of the world cov
ering mineral problems as widely 
diversified as the recovery of gold 
and the manufacture of cement. This 
group also spends time on other 
problems involving cyanamide chem
istry  but not concerned with mining.

In  addition to the above described 
five divisions, the Stamford Labora
tory also houses Cyanamid’s patent 
and abstract division. Strictly speak
ing this unit is not a part of the 
Laboratory organization but is rather 
a unit of the parent company. How
ever, it can readily be understood 
that because of the relationship be
tween research and patent work, it is 
highly desirable to have these groups 
working closely together and this has 
been accomplished by the utilization 
of space in the Laboratory building. 
Literature searches are conducted in 
the vast library, finer than the 
libraries of many municipalities. Ab
stracts of current literature are pre
pared by a competent staff and cir
culated to all departments. Legal 
advice in regard to patents is made 
available. And finally, the patents 
themselves are drawn and applied 
for by lawyers and technologists 
working together—again a group 
project. Appropriately, the depart
ment is headed by a competent and 
experienced chemical engineer, Cyril
B. Clark.

RESEARCH PHILOSOPHY

But underneath all this physical 
organization is the one thing that 
makes the Stamford project what it 
is. That is its philosophy. I t  was 
organized in such a way as to be set 
apart from the demands and influ
ences of manufacturing operations. 
That philosophy is carried still fu r
ther in that its chemists, physicists

and engineers are often instructed 
not to consider too much the ever
present dollar sign. They should find 
out first whether a thing can be done, 
secondly, how much it costs. A sec
ond part of this policy is that ade
quate equipment be supplied to each 
researcher. This means that indi
vidual workers find little resistance 
to their requests for the latest type 
of equipment or a new kind of raw 
material. There is no false cconomy 
here.

This unique form of organization 
together with its underlying philos
ophy has been evolved largely through 
the genius and foresight of Dr. M. 
C. Whitaker, the chemical engineer 
who serves as vice-president in 
charge of research and development. 
Dr. Whitaker has always been an 
advocate of strong organization. 
Seventeen years ago when he received 
the Perkin Medal his acceptance ad
dress was "Organization—The Key
note of Successful Chemical Produc
tion.” In referring to the necessity 
for establishing proper direction and 
policy for an organization of this 
kind he said then:

“An organization w ithout proper 
and carefully defined policies is like a 
ship w ithout a rudder. I t  m ay gyrate 
around w ithout going anywhere in par
ticu lar or may, in close quarters, do a 
great deal of damage both to  itself and 
to its  neighbors. Furtherm ore, a  policy 
should be carefully worked ou t in the 
beginning and m ust ‘stay  p u t’ . . . 
If  research is to  be a p a rt of organi
zation a t  all, i t  is entitled to  the full 
benefits of cooperative support of every 
man in th a t organization from over
head to office boy.”

At the time Dr. Whitaker made 
this statement he was not connected 
with Cyanamid, but he must have 
had in mind that organization’s re
markable president William Brown 
Bell, eminent lawyer and executive, 
when he said:

“A president of a corporation or a 
chairm an of a board who reads and 
understands the research reports, 
knows and follows the progress of work

of every chemist and engineer in the 
organization, who champions the fel
low who is down and encourages the 
fellow who is up and who in terpre ts 
these resu lts to his directors, m ay be a 
ra r ity  in some program s for the de
velopment of chemical production, but 
in our experience he has been the 
inspiration. We a ttr ib u te  these condi
tions to the care we have exercised in 
the selection and tra in in g  of em
bosses. They doubtless will ascribe it  
to other reasons.”

And in these remarks we find the 
key to another Stamford policy, one 
Chem. d' Met, has touched on many 
times—group effort. In addition to 
encouraging free discussion of prob
lems among different research groups, 
the company has a system for corre
lating irrelevant ideas, which illus
trates the practical application of the 
policy. Any employee may jo t down 
on a card an idea or suggestion for 
research that he has no time or facili
ties to follow. These suggestions are 
studied, classified and routed to in
terested departments. I f  no existing 
group has jurisdiction over a given 
suggestion, it goes to a special p ro j
ects department for analysis and pre
liminary research. Many of these 
suggestions later blossom into real 
research projects.

FREEDOM OF THOUGHT

Perhaps the purpose of some of 
these liberal policies is to free Cy
anamid’s millions of dollars worth of 
brains of all extraneous thoughts so 
that they may concentrate without 
interruption upon their important 
scientific problems. I f  so, there is 
small wonder that these 400 chemical- 
minded people, many of them out
standing authorities in specialized 
fields, have banded together in this 
gigantic research effort. These men 
are typical of the thousands of re
search workers who form America’s 
real first line of defense. We look to 
them to stand ready to marshall their 
forces for defense just as they have 
always marshalled their forces for 
peace.

A recent acquisition at Stamford is this small-scale rubber vul- 
canizer for testing the effects of various rubber chemicals

Pilot plant reactor for Beetle resins. Note that the kettle 
is a  permanent installation while the filter press is portable



Operation and M anagem ent

in M aking 

War-Time Chemicals
Plant executives discuss difficulties that m anagem ent is up against 
in the great drive for production as plants are mushrooming. New  
men must be trained quickly to take new  responsibilities. New  equip
ment and processes must be m ade to function effectively. Health of 
all concerned must be preserved.

centage of errors, accidents and 
inaccuracies is liable to increase.

In  the non-technieal field, however, 
new problems or rather old ones in 
more acute form do now present 
themselves. Management must be 
farsighted enough and wise enough 
to insure adequate and timely sup
plies of materials and equipment.

The training of operators to re
place the men we lend to the draft 
is a problem of paramount impor
tance. At best we must lose no time 
at this job because an integral com
ponent of the make-up of a good 
operator is experience and experience 
takes time; but good men need more 
than experience—they need enthu
siasm. Good training systems will 
acquaint them with the necessary 
technical knowledge, but to arouse 
their enthusiasm is even more im
portant and this should receive the 
careful attention of all those in ex
ecutive authority. Men just naturally 
want to be enthusiastic; and if they 
are given honest treatment and 
made to feel they are a part of the 
team, great dividends in enthusiasm 
result.

Every chemical company will be 
asked to make certain materials in a 
hurry. Most of us remember the wild 
period 25 years ago when almost 
everybody Who had the boldness 
ealled himself a chemical engineer 
and was gambled' on by those with 
the money to risk. Many were the 
casualties caused by lack of knowl
edge, woeful lack of manufacturing 
experience, and disgraceful lack of 
honesty, purpose or integrity. We 
all remember the ghosts of idle and 
rusting plants that besmirched our

No Deviation Advisable

VICTOR L. KING
T e c h n ic a l D ire c to r
C alco C h em ica l D iv .
A m e r ic a n  C ya n a m id  Co.
B o u n d  B ro o k , X . J .

A meeica is threatened by serious 
, and determined enemies. While 

the remainder of our country is 
busily engaged in setting its various 
houses in order, it is well that we 
pause calmly and examine our own 
manufacturing chemical industries 
so that we, too, shall not be found 
wanting.

Perhaps our industry has an ad
vantage in that it was born a gen
eration ago during a similar period 
that emanated from the same sources. 
Those undertakings that have sur
vived that ordeal, and still exist, have 
in that process burned off the barn
acles of inexperience and are gen
erally humming with well-organized 
activity.

We believe that the best service 
we can give our country now, or in 
fact at any time, is that of being 
energetically efficient, thoroughly 
thrifty, and by doing a good job of 
making the products we know best 
how to make. To be all these things

is exacting, but the manufacturing 
of chemical products is an exacting 
business and no one should be en
gaged in it who is not prepared to 
live and act a life of accuracy and 
precision.

The problems, therefore, that con
front those engaged in operating and 
managing chemical manufacturing 
undertakings in these times of 
heightened stress are, for well or
ganized undertakings, not greatly 
different than they have been.

I f  we are precise and accurate and 
are in the habit of studying con
tinuously to develop and perfect 
manufacturing controls, then we 
shall be thrifty and not wasteful. 
Neither time nor materials nor men 
can be wasted or used extravagantly. 
Equipment out of order, spoiled lots, 
inferior quality, wasteful usages of 
materials, power, or steam was never 
permissible, but now becomes treason. 
The chemical engineer’s job is clear. 
I t is to maintain steady and uniform 
output and vigilantly to ferret out 
sources and causes of interruption, 
deviation and failure. He should 
never relax or give up in the effort 
to devise and develop methods of 
control. Straws must be on hand to 
stick in every cake in order to tell 
when it is done. Throttles must be 
on every stream of materials. Our 
life and atmosphere of accuracy and 
precision must be maintained. There 
never was a process of chemical man
ufacturing that could not be speeded 
up by an indefatigable and open- 
minded study of time cycles, but 
unless the habit of adequate, precise 
and relentless control has been de
veloped and is maintained, the per
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land fo r years afterwards, nearly all 
of them representing failures of one 
kind or another.

An important course for manage
ment today is to profit by that ex
perience; in carefully sifting the 
many opportunities and really help
ing the government and the country 
by undertaking to make only those 
things in which one is competent. 
Greater speed and greater service 
will result.

The place of the chemical industry 
in the scheme of adequate national 
defense does not require or justify 
any real deviation on account of new 
problems from the sound principles 
that have been the basis of good 
chemical production in peace times. 
An even stricter adherence of the 
tenets of good management is in fact 
needed.

Give Adequate Training

J. L. BENNETT
M a n a g er , C h em ica l O p era tio n s
H e rc u le s  P o w d e r  Co.
W ilm in g to n , D el.

MANY CHEMICAL PLANTS are 
operated continuously, so that greater 
production during periods of 
emergency or other sudden increased 
demands for the product, cannot be 
obtained by operating two or three 
shifts instead of one.

On account of the value of raw 
materials and finished products, every 
reasonable effort is made to obtain 
and to maintain the highest prac
tical yield of product from the raw 
materials used. With well trained 
operators and adequate supervision, 
American chemical plants are oper
ated at a high standard of chemical 
and operating efficiency.

During periods of increased de
mand for the product, and particu
larly when the demand is urgent, and 
additional equipment cannot be pro
vided, several problems are posed. 
To what extent can production be in
creased by sacrifice in yield or by the 
use of additional operators? What

will be the effect on cost of main
tenance? Can the higher rate of 
operation be established and main
tained with the same degree of safety 
as in more normal operations, and 
without any new hazards? Can addi
tional operators, foremen and super
visors be adequately trained quickly 
enough for effective use during the 
period of greater demand?

I t is relatively easy to determine 
the increase in production that can 
be obtained at lowered chemical effi
ciency and to determine the extra 
cost of operation due to lowered 
efficiency or by the use of more oper
ators. I t  is more difficult to appraise 
the effect on maintenance charges, 
but careful study during a gradual 
increase in production rate will 
guard against excessive maintenance 
charges or “break down” that might 
nullify the advantage of the higher 
rate of operation.

Higher production rates should 
not be started until and unless every 
possible increase in hazard has been 
studied and guarded against. P a r
ticular attention should be given to 
new hazards that might be developed.

New operators, foremen and super
visors should be given adequate 
training before they are assigned to 
control chemical operations. In many 
cases, after preliminary instruction 
to acquaint them with the more 
obvious parts of the work, it is pref
erable to complete the training on 
the job. This training should be 
under the guidance of experienced 
operators, who generally are found 
to be not only willing, but glad to 
teach the new man the many details 
of the operating process. In most 
chemical operations, a high standard 
of efficiency is maintained only by 
continuous and conscientious effort 
of the operators. I t  should be rec
ognized that they are actively inter
ested in the work and the efficiency 
of the operation.

Training of new operators can be 
very simple. The average American 
workman is an intelligent person who 
not only wants to know how to do 
things, but wants to know how to do 
them properly. He wants to know 
the “ why”  as well as the “ how” , 
and he should be told the “why” as 
well as the “ how” . Supervisors in 
direct charge of chemical operations 
will find their own work much easier 
and their parts of the plant oper
ating much more satisfactorily', if 
they respond to the intelligent inter
est of the operators.

American chemical industry in
cludes an operating personnel which 
has demonstrated that it is eompe-

tent to cope with emergency condi
tions, and in which we can have tho 
utmost confidence.

Increasing Production

N

T. R. HARNEY
M a n a g er , E n g in ee r in g  S a le s  D lv .
M o n sa n to  C hem ica l Co.
S t .  L o u is , M isso u ri

THE PRINCIPAL USE of sul
phuric acid in an armament program 
is as mixed acid for the manufacture 
of explosives. For this reason the 
need for acid may be considered sec
ondary to the need for plants in 
which to use it.

In 1917 there was in the United 
States a definite shortage of strong 
acid for munitions manufacture and 
the Government, as well as private 
concerns, had to build “war time” 
plants to meet the deficiency. To the 
best of my knowledge few of these 
hastily erected plants survived the 
war period and the boom imme
diately following*

In 1940 the situation is somewhat 
different. There is now a consider
able supply of contact acid in the 
United States and while most of it is 
being used in peace time operation 
certain shifts—such as the starting 
of plants of obsolete types—can 
probably be made to set free appre
ciable quantities.

Present activities consist princi
pally of studies to determine the feas
ibility of installing oleum manufac
turing equipment in contact plants 
now- having no oleum production. 
Also, plants now producing 20 per 
cent oleum are being studied to de
termine what, if anything, can be 
done to produce higher strengths.

Some thought is being given to the 
possibility of increasing production 
in existing plants, with or without 
physical expansion. Also, the ques
tion of location of acid supplies with 
reference to proposed explosives 
plants is being given some attention.

The general attitude of the in-
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dustrv might be summed up as will
ingness to render anj7 service needed 
without eagerness to expand un
reasonably beyond peace-time needs.

Preserve Health

H. B. MELLER
D irec to r
A i r  H y g ien e  F o u n d a tio n
P i t ts b u r g h ,  P a .

“EMERGENCY” programs are 
“hurry” programs. With the push 
for production there may be a temp
tation to hurry over details of prep
aration and health protection. The 
health of workers who produce 
munitions is as important as the 
health of those who use them.

I t  was demonstrated during the 
last war that increased output is 
gained through conserving the health 
and strength of workers by increas
ing the working force, not by insti
tuting a system of overtime. In 
creased hours of work—except for 
short emergency periods—results in 
a reduced rate of output.

The individual skilled worker is of 
more than usual importance to in
dustry just now, since he cannot be 
replaced as readily as in a period of 
normal production. Problems of 
fatigue, exposure to potential occu
pational disease hazards, sick 
absences from any cause therefore 
are of greater concern and should 
receive more than usual attention.

Protective system for control of 
occupational disease hazards should 
be checked frequently to see that 
efficiency is maintained under added 
burden. Many installations that 
formerly were adequate will need to 
be increased in capacity to carry the 
greater load.

A program of plant expansion is 
now under way as a result of in
creased output demands. While 
buildings and additions are in the 
planning stage, precious time and 
money can be saved by giving 
thought to the necessary health pro
tective devices. Choice of location of 
machines and men, provisions for

protective exhaust systems, substi
tution of harmless for harmful mate
rials wherever possible are factors 
which can be determined while build
ing plans are being perfected.

I f  it is important to maintain the 
health and strength of workers a t a 
high level, it is of even more impor
tance that foremen and higher execu
tives should similarly protect them
selves. These individuals have heavy 
responsibilities and would be most 
difficult to replace. I t  is of highest 
importance in the interest of the de
fense program that executives take 
that periodic rest which is essential 
to the maintenance of health and 
energy. Not all occupational diseases 
are caused by toxic dusts, fumes and 
gases; among executives, overwork 
and strain are important causes of 
heart diseases.

Train  W orkers

C. R. DOOLEY
D ir e c to r  o f  T r a in in g  
N a tio n a l D e fen s e  A d v is o r y  
C o m m iss io n  
W a s h in g to n ,  D . G.

THE Advisory Commission to the 
Council of National Defense has es
tablished the “Training W ithin In 
dustry” service to defense industries 
in meeting their increasing need for 
capable workers and supervisors.

The underlying purpose of this ac
tivity is: to assist defense industries 
to meet their man-power needs by 
training within the industry each 
worker to make the fullest use of his 
best skill up to the maximum of his 
individual ability.

Based upon types of requests for 
assistance which have been received 
from industry, the problem of in
creasing all kinds of skill as needed 
divides itself into three p a r ts : (1 ) 
inventory of present skills, (2 ) 
training outside of industry, (3) 
training within industry.

Conclusions of various recent con
ferences confirm experience that this 
training includes three phases: (a)

the development of production work
ers, (b) establishment of trade 
apprenticeship, (c) the development 
of supervisors through careful 
selection.

I t  is thé intention of this organi
zation to render specific advisory 
assistance to defense industries in 
inaugurating programs which they 
will carry on within their own plants 
at their own expense. The availability 
of this service will be made known, 
but will not be compulsory. There 
will be no authority to go into a 
plant on any basis other than at their 
request.

Four general types of assistance 
will apply in most cases and will be 
adapted to fit the various conditions 
in each specific plant.

1. Help in the analysis of the 
training needs.

2. Aid in setting up a program 
wùthin the plant to meet its needs.

3. Make available the experience 
of other employers who have met 
similar problems through headquar
ters and field clearance.

4. Acquaint plant management 
with the availability of the services 
of tax-supported government 
agencies, such as the state and fed
eral employment service, vocational 
and trade schools, engineering col
leges, N.Y.A., C.C.C., W.P.A., so 
that the fullest use may be made of 
them. Only through the closest co
ordination and interpretation of the 
needs of industry to these agencies 
can they furnish the most effective 
pre-employment education and ex
perience, as well as related instruc
tion for employed workers.

This field service can be most effec
tively rendered by representatives of 
“Training W ithin Industry” work
ing continuously in local areas of the 
district in which defense industries 
are located. Their activities will be 
carried on under the general direc
tion of a small staff at Washington 
headquarters, so that the experience 
in each district will make a contri
bution to the program as a whole.

The field organization will be set 
up in some 22 districts: New Eng
land, So. New England (Conn. & 
R. I .) , Upstate New York, Greater 
New York City, New Jersey, East
ern Pa. and Delaware, Maryland, V ir
ginia, N. & S. Carolina, South E ast
ern States, Ohio Yalley, Western Pa. 
& N. West Virginia, Northern Ohio, 
Michigan, Indiana, Greater Chicago 
and Illinois, North Central States, 
Mo., Ark., Okla. and Kansas, Texas 
& Louisiana, Colorado & Wyoming,
S. Calif., Ariz,, N. Mexico, N. Calif., 
Nev., & Utah, Pacific Northwest.
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D esign and Construction 
in Periods 
of Emergency

Experienced engineers tell of the new  problems that must be met in 
successfully  designing chem ical plants and equipment under emer
gen cy  conditions. Simple designs which specify readily obtainable 
m aterials help. A dvanced welding technic m akes for speed. The 
available supply of brains must be utilized with a  minimum of w aste.

Sense of Proportion

GUY N. HARCOURT
V ice P r e s id e n t
B u ffa lo  F o u n d r y  <£ M a c h in e  Co. 
B u ffa lo , N . Y .

We  m u s t  r e s e r v e  a sense of pro
portion in this emergency and 
take steps to prevent allocation of 

materials and labor to more spectacu
lar defense industries in excess of 
their ability to use them promptly 
and effectively, thus causing a short
age in other important industries. 
Our people will need foods and medi
cines which are prepared in equip
ment built of stainless steel or other 
materials. Equipment manufacturers 
should not be deprived of these mate
rials or made to wait too long for 
them to be delivered while they 
accumulate in warehouses in antici
pation of their use in more war
like machines.

I f  a demand for large numbers of 
skilled mechanics is anticipated, steps 
should be taken by those responsible 
for our defense to train as many 
men as will be required so that p ri
vate industry will not be depleted 
of the mechanics which have been 
trained in private industry.

We are being made to realize by 
each succeeding day’s news bulletins 
from Europe, that wars today are 
between peoples and not armies. I f  
the strength of the people is to be 
maintained at its highest pitch, pro
visions must be made to keep them 
supplied with those things which 
are necessary for their health and 
well-being.

Sim plify Designs

T. C. GARY
M a n a g er , D esig n  D io ., E n g in ee r in g  
D e p t.,  E . I .  d u  P o n t  de N e m o u rs  & Co. 
W ilm in g to n ,  D el.

SUCCESSFUL design of chemical 
plant and equipment under the 
emergency conditions must conform 
to basic principles and should use all 
available knowledge. Opportunity 
for experimental work to prove new 
ideas will be limited or absent. A 
sudden call to design in an emergency, 
after designing under normal condi
tions, necessitates an immediate and 
abrupt change in customary attitudes 
and methods. The difficulty of 
changing habits of long standing

must be fully recognized. In  normal 
times the designer strives for the 
maximum effectiveness which can be 
justified at reasonable cost. Time is 
paramount in an emergency. “Let 
well enough alone” should be the 
constant guide.

Standard parts or pieces of equip
ment, constructed of the most readily 
obtainable materials, perhaps unac
ceptable under normal conditions, 
should be given every consideration. 
Modifications in standard designs 
should be made only when unavoid
able and special designs prepared 
only when unquestionably necessary.

The minimum number of the 
simplest drawings should be made for 
conveying necessary information to 
the shop and construction forces in 
the field. When proper care is exer
cised to avoid errors in basic design, 
the small extra cost which may be 
incurred fo r field alterations and 
additions resulting from use of ab
breviated drawings, will usually be 
found negligible when the advance in 
time of commencement of shop and 
field construction and hence comple
tion of the plant for operation is 
realized. This is particularly true of 
chemical plant equipment in com
parison with that used in the 
mechanical industries. Piecemeal 
issue of drawings in the sequence re
quired by shop and field is essential 
to maximum speed.

The size of the engineering or
ganization available when an 
emergency occurs need not determine 
the relative volume or complexity of 
work which may reasonably be 
undertaken, nor the degree of per
formance to be expected. The vol
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ume of work handled by a group of 
engineers may be materially increased 
by relieving the experienced men of 
the last vestige of unimportant 
routine.

Capable engineers and designers 
recently added to the group and un
familiar with the methods and prac
tices of the organization should, 
whenever possible, be given assign
ments of a specialized nature re
quiring a minimum of broad co
ordination so that their greatest 
value may become immediately effec
tive. Customary rules and regula
tions should be, whenever possible, 
temporarily discontinued.

Simple designs which specify 
readily obtainable materials will in
fluence early completion of construc
tion more than any factor which 
may be entirely within the control 
of the shop and construction forces. 
Frequent visits by the designers to 
shop and field during construction in
creases in importance during periods 
of emergency.

I t  may be expected that those 
called upon for responsible direction 
of design in an emergency will have 
made reasonably complete tentative 
plans in advance. Such plans should 
provide for adequate working facili
ties; elimination of all unessential 
refinements in design which have no 
place in an emergency program; re
lief of experienced designers of 
routine work; and lastly, when other 
means have been exhausted, an ex
tension in hours of employment but 
then only after careful consideration 
of the probable increase in total effec
tiveness which may be obtained, par
ticularly when it is probable design 
under emergency conditions may con
tinue for any length of time.

W elded Structures

ALBERT S. LOW
V ice  P r e s id e n t  
T h e  A u s t in  Co.
C le ve la n d , O h io .

IN  THE FACE OF N ECESSITY 
for speedy expansion of production 
facilities, recent steps toward simpli

fications of building design and ad
vanced welding technique are par
ticularly significant. With so many 
of the elements in total defense de
pendent upon increased production 
of basic chemicals and chemical 
products, any steps which will help 
meet the demand for record con
struction speed warrant attention.

The large proportion of shop fab
rication now obtainable in welded 
structures suggests one way to meet 
this situation. While field work is 
subject to delays caused by unfavor
able weather—fabricating shops can 
operate 24 hours a day whenever 
necessary.

Welding makes it possible to keep 
buildings entirely free of inaccessible 
surfaces which, in most chemical 
plants, would be subject to corrosive 
attack and could not be protected 
without great difficulty and expense. 
The various sections used., in welded 
construction can be joined by con
tinuous welds so that even the space 
usually existing between lapping 
members is completely eliminated.

Elim inate Restrictions

C. L. EMERSON
V ice  P r e s id e n t
I fo b c r t an d  Co.
A t la n ta ,  Ga.

PROBLEMS now arising in con
struction are largely correlated with 
speed of production, which will un
doubtedly be affected by the setting 
of priorities by the federal govern
ment. I t  is incumbent upon the in
dustry to watch carefully, and make 
it plain to the authorities establishing 
these priorities the importance of 
heavy chemicals and specialized prod
ucts in national defense, to the end 
that restrictions be not put upon the 
industry which would hamper or 
cripple it in meeting the immediate 
demands of the program, or develop
ment - of new benefits to this pro
gram and to future welfare of the 
nation.

I t  is, of course, vital that expan
sion of chemical facilities should be 
done in a careful manner, but at the 
same time, industry can not afford to 
lose a day in effecting such expan
sion. While it is true that thorough 
planning for an adequate volume is a 
grave necessity, it is equally true that 
an intensive and energetic effort must 
be made to formulate and carry out 
these plans in the shortest time 
possible.

Conserve Brains

W. F. RYAN
S to n e  d- W e b s te r  E n g in ee r in g  Corp.
J fo s lo n , M uss.

AT TH IS juncture money is about 
the most plentiful commodity. Time 
seems woefully inadequate but there 
are still 24 hours in a day. The num
ber one scarcity is brains, and the 
available supply must be utilized 
with a minimum of waste. Organiza
tions which have been wise enough 
to train and retain a large number of 
experts during the less prosperous 
years are in a fortunate position. 
Plaintive ads for “experienced engi
neers” receive no answers.

Effective use of our limited supply 
of brains requires sane planning. We 
must face the facts that manufac
turers can not be rushed either for 
quotations or deliveries, and set up 
our design and construction schedules 
accordingly. We must be satisfied 
with good solutions to our problems 
and not strive endlessly for perfect 
ones. We must utilize existing de
signs for equipment wherever feas
ible, even when a new design might, 
if it works, increase yield or reduce 
cost by a fraction of a per cent. We 
must not load upon process engineers 
structural and electrical designs 
which require specialized training in 
a particular industry, or burden them 
with problems of steam, water and 
power supply. We must not waste 
their time on office routine that can 
be handled adequately by non-tech- 
nical help, and thought should be
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given to greater utilization of tech
nically trained women. Also, we 
should appreciate that this emergency 
will be of long duration, and time 
must be taken to train our junior 
engineers for greater responsibilities, 
even though this procedure may ap 
pear to be costing time in the months 
immediately ahead.

Money, materials, man power, even 
time, are available to meet all re
quirements of national defense if 
we conserve our brains.

Avoid Specialties

j r a ® »  I
p i  ' - i k  J f

j

M I a  J m

I. R. ALTHER
V ice  P r e s id e n t
U n iv ersa l O il P r o d u c ts  Corp.
C hicago, III.

SPEED  IS  A PRIM E NECESSITY 
for construction of plants to meet 
emergency conditions—speed, coupled 
with extreme carefulness. To pro
mote speed it is most desirable that 
specifications for materials of con
struction be as few and as simple as 
possible.

Units must be built rapidly for es
sential processes. The ideal mate
rials are not always at hand when 
needed. Steel mills prefer to con
centrate on the more common com
mercial lines, quantity production 
lines, rather than 011 specilaties which 
require changing over equipment.

The ingenuity and resourcefulness 
of process, design and construction 
engineers are called into play to 
make use of materials which, though 
not ideal, are immediately available 
and which can be used at once, 
speeding up the work without cre
ating hazards.

Under emergency condition, it is 
advisable to use standard valves and 
pumps instead of designing special 
equipment which may be better but 
for which new dies, castings and 
tools must be made. Good judgment 
and experience will indicate where 
specifications may be safely relaxed 
and material substituted to save 
time.

The following will greatly speed

construction of equipment and get
ting it into operation:

1. Quick decisions as to the most 
practical and serviceable processes.

2. Commercialization of new pro
cesses from laboratory to plant 
operation whenever possible without 
going through pilot plant stage to 
obtain engineering factors for de
sign, even at some sacrifice of 
results.

3. Revising normal strict specifica
tions in order that greater quantities 
of products may be produced sooner.

4. Improvement of information on 
properties of alloys required for 
special service—and possible substi
tute materials.

5. Increasing number of skilled 
designing engineers and draftsmen 
for efficient plant layout and 
mechanical details.

6. Encouraging engineers and 
technologists to stay at the work in 
which they are experienced and 
skilled rather than transfer to other 
fields where valuable time must be 
taken to train them.

New Equipment

WALTER GEIST
V ice  P r e s id e n t
A llls -C h a lm e rs  M a n u fa c tu r in g  Co.
M ilw a u kee , ir is .

IN SPITE OF increased production 
schedules now being required at the 
Allis-Chalmers Co’s, various plants, 
every effort is being made to main
tain reasonable delivery fo r equip
ment orders. This is being done not 
only by increased personnel and more 
shifts where feasible, but also by 
making maximum use of machine 
tools now in operation. While no un
usual increase in plant facilities has 
taken place, a normal program of 
plant expansion over a period of 
years now makes a greater flow of 
production possible.

In  spite of its increased activity, 
engineers are developing new and 
improved equipment to better meet 
the increased needs of the country

in this time of emergency. One 
recent development of particular in
terest is a new design of motor 
driven centrifugal pump. Another 
development has to do with the 
welding of thin gage, stainless steel 
sheets and other alloys which hitherto 
could not be welded satisfactorily 
without destroying many of their 
vital properties. This month a junior 
size low-current electronic arc 
welder is being added.

Problem s of Industry

HAROLD K. FERGUSON
P re s id e n t
T h e  II . K . F e rg u so n  Co.
C leve la n d , Ohio

MOST of these recent developments 
in the chemical industries have been 
for peace-time products. However, 
many are even more valuable for the 
defense program. As a result, the 
chemical industry, with the excep
tion of explosives, is in generally 
good condition at this time. But, 
several outstanding problems now 
confront it:

1. Granting delay and great ex
pense incidental to rush design and 
construction of new chemical plants 
at this time, how can the need for 
such work be kept to a minimum?

P art of the answer seems to be by 
stepping up existing facilities to 
greater capacities, by quickly ac
complished changes and improve
ments. This method involves a 
careful survey of the possible allot
ment of increasing amounts to gov
ernment requirements, with propor
tionate reductions to private industry 
for the period of emergency.

2. All the above is necessary if the 
chemical industry is to solve its sec
ond problem, i. e., avoidance of heavy 
increases in numbers, and wider 
variation in products, of government 
owned and operated plants.

3. Once a decision has been 
reached that new plants are required, 
there arise added problems.

(Please turn to page 784)
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Chem ical M unitions P lants
A Lesson in  Econom ic G eo g rap h y

A. ROBERT GINSBURGH LI. Col., War Department, Washington, D. C.

C/iem. & M et. I N T E R P R E T A T I O N  — — —— —

Power needs, transportation facilities, labor requirements, avail
ability of raw materials, w aste disposal problems—all of the factors 
involved in the selection of a site for any chem ical plant must be 
taken into consideration in locating a  munitions plant. But in addi
tion, as the author points out, there are numerous special require
ments which must be fulfilled and problems to be solved  before 
munitions will be available in sufficient quantities to m eet the needs 
of an army of two million men.—Editors.

H T  T e r e  i s  $750,000,000. Go out
J T l  an<i  get yourself some mu

nitions plants and get them in a 
hurry. You must produce enough 
guns, enough tanks, enough planes, 
enough powder and enough other 
military ingredients to meet the war
time needs of an army of two million 
men as soon as possible.”

Quite an order! But that in sub
stance is what the American people 
through the President and their duly 
elected representatives in Congress 
have given the W ar Department.

Munitions plants, however, are not 
available in American markets. We 
have neither K rupps, nor Schneiders; 
neither a Skoda Works nor a Vickers 
Armstrongs Limited. We have no 
munitions industry in the European 
sense at all. WTiat few civilian plants 
we have already have more orders 
from Great Britain and our own 
armed forces than they can fill with 
their present capacity. As fo r our 
arsenals they are prim arily labora
tories, and even now 011 a 24-hr. 
basis are unable to meet even ten 
per cent of the munitions load of a 
m ajor emergency. Moreover, unlike 
1917-18, we can not buy munitions 
abroad.

We are compelled, therefore, to 
build from the ground up. By con
verting ploughshare factories into 
spear plants, America’s ingenious 
industrial system can meet a great 
part of the present demand in arm a
ments. There are some critical items,

however, for whose production there 
is little or no counterpart in the 
American industrial pattern for 
which new facilities will have to be 
created. Where should these new 
plants be located?

To help its own officers in their 
quest for satisfactory sites and 
American communities in their efforts 
to interest the government in their 
localities, the W ar Department re
cently drew up a guide outlining the 
factors that must be taken into 
account.

Paramount is the consideration of 
speed. The location should be such, 
other factors being equal, as to as
sure earliest possible production. In 
the selection of the Detroit area, for 
instance, for the tank factory to be 
built and operated by the Chrysler 
Corporation for the W ar Depart
ment, the promise of greater speed 
in delivery outweighed every other 
consideration.

The site must include not only 
available space for initial construc
tion but room for possible future 
expansion. Who can foretell what we 
may be in for? W hat may be suffi
cient to meet our program in spite 
of its magnitude today may prove 
inadequate at some tomorrow. Better 
always to expand existing facilities 
than to search for sites for new ones!

The area should be reasonably se
cure from long range bombing opera
tions. The prospects of an air attack 
upon American cities to some people

may seem rather remote, but what 
of tomorrow? No one who has fol
lowed the dynamic development of 
aviation would venture to rule out 
such a possibility; and now that we 
have set out on an armament pro
gram for the first time in the peace
time history of our country, we do 
well to think of tomorrow. In  the 
selection of factory sites, the W ar 
Department, therefore, has given 
great consideration to the geograph
ical factor and has placed it second 
only to the paramount matter of 
speed. I t  has ruled out an area of 
200 to 250 miles from the geograph
ical boundaries of the United States. 
W ithin this restricted zone, new gov
ernment plant construction will be 
kept down to a minimum.

New plants will be distributed 
geographically so as to avoid adding 
any more than is necessary to the 
existing concentration in limited 
areas of industry essential to the 
national defense. In  1917-18, muni
tions production was concentrated 
chiefly in an area resembling a tr i
angle extending from Boston to 
Pittsburgh to Wilmington. As a 
result, critical problems of power 
and transportation developed which 
threatened to upset the whole arma
ment program. The plan today is not 
only to get new plants outside of this 
industrial triangle, but to minimize 
the danger of setting up similar con
gested triangles in other parts of the 
country. The idea is to distribute the
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load as fa r as possible throughout 
the country as a whole.

In  the interests of safety, it is ex
tremely important to avoid congested 
areas for certain types of munitions 
factories; and in the selection of sites 
for ammunition plants, this factor 
must be watched carefully.

The W ar Department is anxious 
to avoid wholesale migrations of 
labor with the loss of time and effort 
that they entail. Officers looking for 
sites are therefore advised to take 
into consideration the availability 
of unemployed labor in the vicinity.

The availability of raw materials 
at not too great a distance is another 
factor; not only to minimize the 
expense of their moving but to keep 
down the needs fo r the transporta
tion of the finished products.

As fo r transportation, the W ar 
Department requires ample rail fa 
cilities connecting with a t least two 
independent systems, and the avail
ability of good roads for heavy trucks 
and passenger traffic.

In  every area, special care must 
also be taken to see that it is free 
of gas, oil and water lines, as well as 
mineral deposits, and assigned min
eral rights.

In  addition to the above factors 
that should apply universally to all 
munitions plants, there are others 
peculiar to the nature of the item 
that must be given additional con
sideration. Let us consider first those 
pertaining to chemical ordnance sites.

SMOKELESS POWDER PLANTS

Sites for smokeless powder plants 
require a space of approximately 
6,000 acres, of which 2,000 must be 
on level ground. They call fo r sup
plies from nearby sources of cotton 
linters or wood pulp, nitric acid, 
alcohol, ether, and other solvents. 
There is a need for coal and water 
in great abundance. The latter is 
needed not only fo r manufacturing 
purposes but for fire fighting. They 
should have at least one extra source 
of water supply in case the primary 
system breaks down. The availability 
of sufficient electric power is another 
im portant factor.

Spent acids, wash liquors and other 
waste materials in large quantities 
result from the operation of smoke
less powder plants, and facilities 
for their disposal also must be con
sidered.

The demand fo r labor in such 
plants is principally among the semi
skilled and unskilled. They should 
be available within a reasonable com
muting distance, within a radius of 
about twenty-five miles. Metal work

ers, lead burners and those engaged 
in subsidiary trades in smaller num
bers should also be available in the 
vicinity of the plant.

At the time of this writing, two 
smokeless powder plant sites have 
been selected. Twelve miles from 
Louisville, Kentucky, near Charles
town, Indiana, E. I. DuPont de 
Nemours and Company has broken 
ground on a project that will cost 
more than $50,000,000. Near Rad
ford, Virginia, a similar project 
running to about $35,000,000 is under 
way with the Hercules Powder Com
pany in charge.

Both projects are on a cost plus 
fixed fee basis. The company builds 
the plant, operates it and is reim
bursed for the cost. I t  receives a 
fixed fee for each job which can not 
exceed seven per cent of the cost. 
Title to the property vests in the 
Federal Government.

EXPLOSIVE PLANTS

Except for the raw materials, the 
requirements of explosive plants in 
general follow those of smokeless 
powder manufacture. The special 
needs at not too great a distance are 
for toluol, diphenylamine, phenol,

natural gas or other hydrocarbons; 
nitric and sulphuric acids. Sites 
selected so fa r  are:

1. Wilmington, Illinois, for TNT, 
DNT, and tetryl plants. The job of 
constructing one of the explosives 
plants has been awarded to the Stone 
and Webster Engineering Company 
at approximately $10,863,000. Con
tracts for construction of the other 
explosive plants had not been signed 
a t the time of this writing. The 
DuPonts have been awarded the pro
duction contracts, which will run to 
about $17,670,000. The financial ar
rangements follow the same pattern 
as noted before.

2. At Welden Springs, near St. 
Charles, Missouri, a TNT plant to 
be operated by the Atlas Powder 
Company at a cost of approximately 
$6,390,000. Negotiations for the con
struction of the plant were in pro
gress at the time of this writing. 
The financial arrangements are the 
same as for the Wilmington plants.

3. At Baytown, near Houston, 
Texas, a toluol plant to be con
structed by the Humble Oil and Re
fining Company, at an approximate 
cost of $10,760,000 on a cost plus

(Please turn to page 784)

Sites of 15 Government Defense Plants
(I) Ammunition load ing, R avenna, O. (2) sm okeless pow der; b a g  load ing, Radford, Va. 
(3) sm okeless pow der; b a g  load ing, Charlestown, Ind. (4) sm okeless pow der (British 
Commission), M em phis, Tenn. (5) TNT-DNT; am m unition load ing, W ilm ington, 111. (6) 
am m onia, M organtown, W. Va. (7) toluol, B aytow n, Tex. (8) TNT-DNT, St. Charles, Mo. 
(9) amm unition load ing. Union Center, Ind. (10) amm unition load ing, D avenport, la .
(II) ammonium nitrate. M uscle Shoals, A la . (12) am m onia, Ky. A dditional TNT and

tetryl plants are expected
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Fig. 2—General view of new Durez synthetic phenol plant, with benzene con
verter building at the right and extraction building at the left

Fig. 1—Durez distillation building in the rear, 
first stage converter building at the right

P henol M ade by Vapor P h ase  
R egenerative Process

THEODORE R. OLIVE
Associate Editor, Chemical & Metallurgical Engineering

S y n t h e t i c  p h e n o l  made by a 
new process so efficient that it 

yields less than one-tenth pound of 
byproducts for each pound of phenol 
is now being produced at the rate of 
over 15,000,000 lb. per year in a new 
plant recently put into operation by 
Durez Plasties & Chemicals, Inc. 
Situated at North Tonawanda, N. Y., 
the company has been engaged since 
1921 in the manufacture of plienol- 
formaldehvde plastics and is now the 
country’s largest independent pro
ducer of such materials. Successful 
synthesis of better than U.S.P. phenol 
by the new process assures Durez 
of its supply of this most important 
of the raw materials required. F u r
ther than this, the possibility of 
pushing the plant to considerably 
more than its rated capacity promises 
availability of phenol for munitions 
use, if a shortage should later de
velop.

The process, which employs hydro
chloric acid as an intermediate in 
what is virtually the direct oxidation 
of benzene to phenol with air, is one 
that “couldn’t work.” Nevertheless 
it did work as was shown in 1934 at

the Dr. F. Raschig G.m.b.H. of Lud- 
wigshafen am Rhein, Germany, where 
it was put into successful operation 
by its inventors, Drs. W. Prahl and 
Wm. Mathes. Offered in the form of 
an exclusive United States license to 
Durez in 1937, the process was 
thoroughly investigated at Lugwig- 
shafen by Robert M. Crawford, 
Durez production manager, who be
came convinced of its feasibility and 
recommended its adoption. Despite 
the slump of 1938, the company de
cided to go ahead with the $2,000,000

program which would be involved, 
and design and construction started 
early in that year with the assistance 
of one of the inventors, Dr. Prahl. 
As finally completed this last Spring, 
the plant has approximately four 
times the capacity of the German in
stallation and improves on it in many 
respects. Entirely without assistance 
other than from the inventor, the 
complete job of design of both equip
ment and buildings was carried 
through by the Durez staff, with 
results which fully justify  the com

— — —— —  Chem. & Mot. I N T E R P R E T A T I O N  — —— ——

With the successful operation by  Durez Plastics & Chemicals. Inc., 
of the vapor phase regenerative chlorination process for phenol pro
duction, this material is now being m ade in the United States by  
three different syntheses. Contrasted with the older sulphonation  
and liquid phase chlorination methods, which m ake 2 to 5 lb. of 
byproducts per pound of phenol, the new  process produces less than 
0.1 lb. A s described here the steps in oxidizing benzene to phenol 
by the Raschig method m ake an illuminating story of chem ical engi
neering accomplishment.— Editors.
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pany’s pride in the new achievement.
Lest it be assumed that a process 

which oxidizes benzene to phenol 
with air is a simple one, it should 
be stated here that the carrying out 
of the two principal reactions is 
decidedly complex. Opportunities for 
loss exist at numerous points and 
the entire process consists of a series 
of overlapping cycles which made it 
all the more difficult to devise a 
simple and flexible method of control. 
Nevertheless this was done by unique 
design and with the help of numerous 
automatic instruments. In  normal 
operation the yield is almost phe
nomenal, and there is little work to 
be done by the seven operators and 
one supervisor per shift who run the 
entire plant.

In this connection an ingenious ex
pedient was to select the 12 critical 
points of operation where trouble 
might most quickly originate, and in
stall a t each such point an automatic 
signalling alarm which calls the op
erator and at the same time registers 
on a panel board in the laboratory. 
Provision of complete toilet facilities 
at each such critical operating point 
leaves the operator no excuse for 
being away from his station. At the 
same time, the laboratory alarm sys
tem, shown in Fig. 4, assures him of 
immediate help from the supervisor 
in authority who goes to the point of 
trouble when the alarm sounds.

Another striking difficulty in the 
design problem, as would be ex
pected in a process employing HC1 
in both the liquid and vapor states, 
was that of averting severe corrosion. 
To the solution of this problem went 
large amounts of chemical porcelain- 
ware in the form of pipe, valves and 
raschig rings, together with Pvrex

glass tubing and chemical stoneware 
tower linings and packings. Copper 
pipes and condensers were used at 
one point, high-temperature-resistant 
chrome alloy tubes at another, and 
nickel for the handling of pure 
phenol from the final condenser to 
the point of use. Several glass-lined 
tanks were required and 32 tantalum 
bayonet heaters. Pumping of acid 
solutions was handled by centrifugal 
pumps of both glass and Hastelloy
B. Fortunately, however, a large 
part of both the piping and equip
ment could be of steel, all of which 
is welded.

As will be evident from the de
tailed description which follows, most 
operations of the process, including 
fractional condensation, distillation 
and extraction, are carried out in 
large towers packed with chemical 
stoneware or porcelainware raschig 
rings. Where protection from cor
rosion is required, the towers are 
lined with chemical brick, set in sili
cate cement. New methods of dis
tribution of the small amount of 
liquid put over most of the towers, 
made the packed type efficient even 
for the distillation, thus avoiding 
corrosion problems and the great 
heights that would have been re
quired with bubble tray towers. One 
incidental advantage was that this 
made feasible the housing of the en
tire plant, a necessity with the low 
melting materials in the process, 
especially in the severe climate of 
northern New York.

The process is in two stages, in the 
first of which monochlorbenzene is 
produced by the action of a catalyst 
according to the reaction:
C JL  +  HC1 +  iO , =  CJLC1 +  H ,0 
In the second stage, the monochlor

benzene is catalytically hydrolyzed 
with steam to yield phenol and re
generate the HC1 according to the 
reaction:

CJLC1 +  H 20  =  C„H50 II  +  HC1
Thus, neglecting losses, all HC1 used 
in the first stage is recovered in the 
second, and the combined reactions 
may be expressed as:

C JL  4- i 0 2 =  C„H50 H
High as the efficiency of the 

process is, there is still some by
product production. In the first stage 
something less than l/10 th  lb. of 
polychlorbenzenes is produced per 
pound of phenol, together with small 
quantities of C 02 and CO. Decompo
sition in the second stage yields traces 
of diphenyl compounds in addition 
to the regenerated IICl which is re
turned to the process. Operating on 
a closed cycle, the IICl in the process 
of course picks up impurities and 
so must be purged continuously, re
sulting in a small loss of acid from 
this source, as well as from that 
which is carried out in the polychlor
benzenes formed.

To facilitate an understanding of 
the detailed process, the accompany
ing “flow map” of Fig. 5 has been 
devised to emphasize the interlock
ing cycles of which the process is 
composed. Actually, several minor 
operations and. cycles have been 
omitted from the map in an effort to 
simplify it, but these omissions do 
not seriously affect the discussion. 
The map comprises a number of dif
ferent operations, all of which are 
identified in the key to the drawing. 
Connecting the various operations 
are five kinds of coded lines repre
senting the principal reacting mate
rials and their products, as is also

Fig. 4—Central panel where troubles at critical 
points are signalled to the supervisor

Fig. 3—Chemical porcelainware valves play an important part in the process, 
with more than one hundred in about a  mile oi porcelain pipe
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KEY
- Water
- HCl 

Benzene
-W— K* Chlorobenzene 
« * » ♦■ Phenol

(a) Vapor superheating
(b) HC! evaporation 
(c l Vapor m ixing  
(d) Conversion
( e ) Partia l condensation 
<f ) C6Hs CI d istillation

f Waste gas 
out

(g) Condensation 
( h) Circulating fan 
( i ) Waste gas scrubb in g  
( j  ) Benzene storage 
( k ) Recovered HC/  extraction 
(I ) HiO-Pheno/  extraction 
(m) Phenol-benzene distillation 
(n) Phenol distillation  
(Pi Stripping o f circulatingHt 0 
(<U Solution of phenol in Hz0 

Circulating fan 
(s) Heat exchange 
( t )  Vapor superheating 
(u) Conversion 
(v) Partial condensation

[*--.............. Ĉ HCKèOt-CiHjCKHiO-—---------- -4-r-
Stage I

Benzene and C6Hs Ct 
to recovery

-CcHsCKHîO-CiüsOĤ HCI- 
Stage 3E

Fig. 5—"Flow map" of new  Raschig regenerative synthetic phenol process (for 
illustrated flow sheet see pages 789 to 792.)

shown in the key. Not shown are 
such materials as 2sT2, CO, CO* and 
traces of diphenyls formed, but the 
paths of these components can read
ily be inferred. The left portion of 
the diagram, as indicated by the 
equation below it, is the first stage of 
the process in which the intermediate 
material, monoehlorbenzene, is 
formed. Similarly the right portion 
of the diagram is the second stage 
where phenol is produced and HC1 
regenerated for return to the first 
stage. The principal cycles are the 
first stage benzene cycle and the sec
ond stage chlorobenzene cycle. Con
necting the two stages is what might 
be called the “chlorine” cycle in 
which the chlorine sometimes appears 
as HC1, sometimes as CaHsCl.

(Note: F or a pictorial type of flow 
sheet with accompanying views of 
much of the equipment used in this 
process, see this month’s Cliem. & 
Met. Pictured Flow Sheet insert, pp. 
7S9 to 792, this issue.—Editor.)

STAGE I PROCESS

Owing to the cyclical nature of the 
process, a description of its various 
steps might start equally well at any 
one of several points. Perhaps the 
most convenient, however, is the 
point designated (a) on the flow 
map. This is an oil-fired vapor 
superheater which is also used in 
Stage I I  and will be described com
pletely at a later time. Here some

42,000 lb. per hr. of benzene vapor 
is heated to 290 deg. C. Air to the 
extent of about 3,000 c.f.m., drawn 
in by fan {h),  is heated in another 
section of the superheater to 150 deg. 
C. and the two streams enter a vapor 
mixer (c) where they meet and mix 
with hydrochloric acid vapor from 
a group of four acid evaporators 
shown at point (b). These evapor
ators (Fig. 6) are acidpr oof-brick- 
lined steel vessels about 6 ft. in in
side diameter by 5 ft. high, each 
provided with eight tantalum bayonet 
type steam heating elements. The 
evaporators handle about 8,000 lb. 
per hour of recovered 15 per cent 
HC1 to which some 400 lb. per hour 
of 33 per cent make-up acid is 
added. Acid flows in series through 
the four, with the vapor from each 
discharging through a rubber-lined 
pipe into the top of the vapor mixer. 
The average vapor concentration 
from the four evaporators is slightly 
less than the 20 per cent of the con
stant boiling HC1 mixture. To purge 
the acid system of accumulated im
purities a small stream of acid from 
the fourth evaporator flows continu
ously to a  storage tank, to be neu
tralized once a day and discarded.

The vapor mixer (c) is a vertical 
brick-lined steel shell about 4 ft. in 
inside diameter and 15 ft. high, 
packed with helical tile and dis
charging near its bottom to an in
sulated steel line running to an ad

jacent department where the first 
stage converters are located. The 
converters (d ), of which there are 
five (one a spare), are of novel con
struction designed to carry away the 
heat of the exothermic reaction in air 
which is later used to heat the second 
stage reaction materials in (s). The 
converters are of steel, of a cellular 
construction in which the alternate 
cells are packed with a granular in
organic catalytic material. A ir pas
sages between the packed cells are 
connected into a closed cooling-air 
circuit containing a large fan. I f  
the air leaving the cooling passages 
did not go above the desired oper
ating temperature of about 230 deg. 
C., the air would simply circulate 
through the fan  and back to the 
cooling passages. A temperature 
controller is provided, however, to 
admit a portion of outside air to the 
fan  suction if  the temperature should 
tend to increase. Hence outside air 
is always drawn in, in proportion to 
the cooling demand of the process, 
while an equivalent amount of heated 
air leaves the converter for second 
stage heating.

In  the converters about 10 per 
cent of the benzene reacts to form 
monoehlorbenzene, while a small 
amount forms polyehlorbenzenes or 
is oxidized to CO and C02. To insure 
against excessive oxidation, C03 in
dicators are provided for each con
verter, each equipped with alarm 
contacts. The mixture of C<jH5C1, 
Na, CO, C02, ILO and polyehlor- 
benzenes leaves the converters at 
the top and passes through large 
insulated steel ducts to a partial 
condenser (e), refluxed with liquid 
benzene and water, where the chloro- 
benzenes are condensed, while the 
unreacted benzene passes on to a 
series of final condensers (g ). The 
partial condenser (e) is a steel tower 
equipped with a brick lining and 
raschig ring packing, 10 ft.. 6 in. in 
inside diameter and 45 ft. high. A t 
the top are a copper vapor offtake 
and copper distributing pipes for 
the benzene which is used to reflux 
the tower. A t the bottom a porcelain 
line discharges the condensate, con
sisting of about equal parts of ben
zene and chlorobenzene, plus water 
containing a little acid. This mixture 
is gravity separated to remove the 
acid water, and the crude chloro
benzene layer is washed with NaOH 
and water, and distilled at ( /)  for 
the separation of benzene, mono- 
chlorbenzene and polyehlorbenzenes. 
The first returns to the benzene cir
culating system at ( j ) ,  the second is 
stored prior to use in Stage II , and
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the third is stored for eventual sale 
as a byproduct. Two stages of dis
tillation are employed for this oper
ation, the stills being raschig-ring- 
packed steel towers equipped with 
external steam-heated evaporators.

The final condensers (g) for the 
unreacted benzene are of copper 
shell-and-tube construction, six in 
number, arranged in two parallel 
rows of three in series, as shown in 
Pig. 7. All of the cooling water for 
the plant goes first through these 
condensers to secure the lowest pos
sible condensing temperature. The 
benzene condensate flows to the ben
zene circulating tanks (j ). The tail 
gas, still containing considerable 
benzene, is exhausted by the 4,000 
r.p.m., 36-in. fan (h),  which holds 
the preceding equipment under sub- 
atmospherie pressure, maintaining a 
suction of 50 in. w.g. at its intake, 
and is delivered to a recovery sys
tem (i) consisting of a wash oil 
scrubber (Pig. 7), close-circuited 
with a continuous still for recovery 
of the hydrocarbon wash oil and re
turn of the recovered benzene to 
storage at (j).

The remainder of Stage I  can only 
be described on the assumption that 
(he products of Stage II, namely 
phenol and regenerated IIC1, have 
already been accounted for. From 
the acid recovery tower (u) in Stage 
II, a 15 per cent HC1 solution is 
recovered, containing about 5 per 
cent of the total make of phenol. 
The balance of the phenol make is 
separated as a water solution in 
scrubber (q ) and both products are 
extracted with benzene in the counter- 
current extractors (k)  and (I). The 
recovered acid with its small burden 
of phenol passes in series through 
three extractors (k),  each 36 in.

,inside diameter and 36 ft. high, built 
of brick-lined steel and packed with 
rascliig rings. Each is supplied with 
benzene near the bottom, which is 
drawn oil with its dissolved phenol 
near the top. The acid, discharging 
near the bottom, flows in at the top 
of the next lower extractor in the 
series. To guard against the pos
sibility of acid getting into the benzol 
extract of phenol, a conductivity 
alarm is provided to sound a warning 
if the electrical conductivity of the 
extract outlet stream should become 
appreciable.

Separation of the main stream of 
phenol from the water solution flow
ing from scrubber (q ) is accom
plished similarly by benzene extrac
tion in (I), except that IICl is not 
present here. The two all-steel ex
tractors, 80 in. inside diameter and

59 ft. high, are connected so that 
each is supplied near the bottom 
with benzene while the water solution 
enters near the top of one, gravitates 
to the bottom, and entbrs the second 
at the top. The two overflows leave 
at the top and are combined as a 
solution of 50 grams of phenol per 
liter of benzene, while the water un
derflow' from the second extractor is 
treated to strip its dissolved benzene 
at point (p) and is then recycled 
to Stage II.

PHENOL DISTILLATION

The benzene solution of phenol 
from (k ) and (/) not only carries the 
total make of phenol, but also pro
vides the benzene needed for the first 
stage reaction. I t  flows to still (m)  
where a crude 97 per cent phenol is 
separated for final purification, and 
the benzene is vaporized to re-enter 
the first stage process at (a).  This 
still consists of a single all-steel

fractionating column 75 in. in inside 
diameter and 47 ft. high, packed with 
rascliig rings. Heat is supplied by 
vaporizing part of the inflow of 
mixed benzene and phenol in three 
shell-and-tube steam-heated evapora
tors, all approximately 54 in. in 
diameter and 7 ft. high. The liquid 
passes from one evaporator to the 
next in series, the vapor from each 
entering at an appropriate level in 
the still column. The first is heated 
with 15-lb. exhaust steam from the 
second stage turbine-driven fan (r),  
and the others on high pressure 
steam, the last operating at about 
170 deg. C. The outflow from the 
third evaporator contains 97 per cent 
phenol and is sent to the final phenol 
stills (« ), of which there are two 
as ' shown in Fig. 8, both working 
under vacuum. In the secondary 
phenol still the condenser tubes and 
all parts from there on, which are 
in contact with the phenol, are of

Fig. 6—Two of the four HCi evaporators flanking the vapor mixer

Fig. 7—Benzene condensers and w ash oil scrubber at the right, with extraction 
building at center and second stage converter building at left
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Fig. 8, Below—Base of Ihe crude phenol stills, showing steam heated level 
controllers and reflux pumps

Fig. 10, Right—Preliminary steam heater for second stage materials, with 
extraction and acid recovery building in the background

nickel to avoid contamination. The 
resulting phenol, which has a solidi
fying point above 40.7 deg. C., is 
said to be the purest obtainable and 
to be much superior to U.S.P. re
quirements.

An interesting feature of the 
phenol stills is the use of rotary 
vacuum pumps for removing non- 
condensables from the condensers. 
The primary still employs a single- 
stage Nash H ytor pump inclosed in 
a steam-heated box, and the secon
dary, a two-stage H ytor pump, simi
larly steam heated, for production of 
29.5 in. vacuum. Both pumps are 
sealed with molten phenol.

PHENOL PRODUCTION

Stage I I  of the Raschig phenol 
process can probably best be con
sidered as starting directly after 
water scrubber (q) in which the 
phenol produced by the process is 
dissolved in water and removed to 
Stage I. In studying Stage I, it 
was noted how the water solution 
of phenol from scrubber (q) is ex
tracted with benzene in (I) and the 
water recycled to (q).  This water 
contains benzene which must be 
stripped off at (p) before recycling. 
The process here is somewhat in
volved, but consists roughly in bring
ing the water into contact in a 
column with a small quantity of the 
monochlorbenzene-water azeotropie 
vapor mixture at 89 deg. C. This 
vapor is bled from the system to 
remove non-condensables. W ith the 
help of live steam it strips the ben-

azeotropic composition (three parts 
CoHcCl and two parts H sO). The 
phenol, as noted, is dissolved in the 
circulating water while the tempera
ture of operation is such that the 
azeotropie mixture passes through 
unchanged and discharges at about 
89 deg. C. to the fan  (r).  This 40-in. 
fan is driven at 3,800 r.p.m. by a 200 
hp. back-pressure turbine exhausting 
at 15 lb. to one of the evaporators 
of still (»). I t  maintains a suction 
of 60 in. w.g. and forces the vapor 
mixture on toward the converter.

The second-stage reaction is en- 
dothermic and requires the relatively 
high temperature of about 420 deg.
C. To reach this temperature, the 
azeotropie mixture is first heated 
with steam (Fig. 10), and is then 
passed into a two-stage heat ex
changer indicated at (s). The second- 
stage reaction is carried out in four 
converters (u),  three of which ope
rate simultaneously while the fourth 
is being regenerated. Therefore there 
are four two-stage heat exchangers, 
one for each converter, and four 
superheating sections in the vapor 
superheater (t).  The heat exchange 
units each consist of two vertical 
steel sliell-and-tube exchangers hav
ing 22 ft. tubes 1£ in. in diameter. 
The first exchanger is heated by 220 
deg. air from the first-stage converter 
cooling system (d),  while the second 
is heated by the products of the 
second stage conversion at 420 deg.
C. The vapor mixture needs still 
further heating, however, and so 
passes through the chrome alloy

Fig. 9—Nickel rotameters used to indi
cate the flows of purified phenol

zene, which is then separated from 
the monoclilorbenzene vapor by frac
tional condensation. The water, heated 
to 95 deg. C., returns to scrubber (q) 
to dissolve further phenol.

Scrubber (q) is an all-steel tower, 
10 ft. 10 in. inside diameter and 50 
ft. 8 in. high, packed with stone
ware raschig rings and equipped 
with steel distributing pipes at the 
top. Entering the bottom of the 
tower is some 95 per cent of the 
phenol make, plus a mixture of steam 
and monoclilorbenzene vapor of
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Fig. 11—Top of the desuperheating lower, showing Lapp porcelainware acid 
distribution piping, and its method of support

Fig. 12—Complex Pyrex distribution piping at the top of the acid recovery 
tower, with top of first stage partial condenser at the left

tubes of an oil-fired superheater ( t ) 
where the 420 cleg. conversion tem
perature is reached.

The vapor superheater (I) is of 
interesting construction, designed for 
accurate temperature control without 
danger of overheating the tubes. The 
oil burner fires into a combustion 
chamber and against a bridge wall 
containing passages through which 
recirculated combustion gases may be 
introduced for lowering the hot-gas 
temperature. The diluted gas then 
passes through three of the four tube 
sections for heating the azeotropic 
mixture, then in series through the 
benzene vapor and air superheaters
(a) of the first stage. Exiting from 
the last coil, the flue gas enters a fan, 
part being discharged from a stack 
and part recirculated as required by 
the temperature control equipment, 
to mix at the bridge wall wiMi the 
gases directly from the burner.

Hydrolysis of the monochlorben- 
zene with steam is a catalytic re
action and is accomplished in all-steel 
converters (u ) by passage through 
a 36-in. bed of a granular inorganic 
material which requires regeneration 
once in eight hours. Regeneration 
must be preceded and followed by 
purging with steam, so that the com
plications of cycling four converters, 
with their trains of heat exchangers 
and vapor superheaters, were suffi
cient to justify  automatic cycle con
trol. A master clock operates four 
trains of five electric time switches, 
each of which through relays and 
electric valves controls the operation 
of dampers and hydraulically ope
rated valves so as to cut out the 
proper converter for two hours out 
of each eight, steam it and carry 
out the required regeneration.

During conversion in converters 
(u) about 10 per cent of the mono- 
chlorbenzene in the azeotropic mix
ture is hydrolyzed to phenol and 
HC1, the remainder recycling in the 
process. The mixture is first cooled 
to 200 deg. C. by passage through 
the secondary heat exchanger (s), as 
noted above, then enters the first of 
two acid recovery towers (v ) . Al
though acid recovery is actually ac
complished in two towers in series, 
it may be considered as in one, with 
the first tower the lower section of 
the second, as indicated in the dia
gram. The first, known as the de
superheating tower (Fig. 11), has 
as its function the concentration to 
15 per cent of the weak HC1 con
densed in the second tower. This 
brick-lined steel tower is 10 ft. 6 in. 
in diameter and 20 ft. high, packed 
with raschig rings and equipped with

porcelain distributor pipes through 
which about 170 g.p.m. of acid is 
constantly pumped. Weaker acid 
condensed in the second tower is 
added to the stream and concentrated 
in the desuperheater by heat from 
the gases entering from the heat ex
changers (s). A p art of the circulat
ing load of acid is diverted to Stage 
I, entering at extractor (k ) where its 
small amount of phenol is removed. 
Uncondensed vapors, consisting of 
the greater part of the phenol, the 
unreacted C0II5C1, steam and some 
HC1, pass into the bottom of the 
second acid recovery tower (v ), an
other brick-lined, ring-packed tower 
appearing in Fig. 12, which is 10 ft. 
6 in. inside diameter and 45 ft. high, 
and equipped with a Pyrex glass dis
tributor. Here the vapors are further 
cooled in contact with the entering 
monoehlorbenzene from Stage I, plus 
a quantity of acid water from the

first stage partial condenser, which 
is added at this point. P art of the 
water is vaporized, together with the 
CoHcCl, to form the azeotropic mix
ture which passes from the tower 
along with the phenol vapor to the 
water scrubber (q ), while the re
mainder condenses and leaves with 
the HC1. Thus the second stage cycle 
is completed.

I t  is unfortunate that lack of space 
prevents the description of many 
novel, although less important, fea
tures which inspection of the plant 
disclosed. In conclusion, therefore, 
the author wishes to express his ap
preciation for the cooperation which 
the Durez management afforded him, 
especially that which was given by 
H arry  M. Dent, president, and 
Robert M. Crawford, production 
manager, in permitting the inspection 
and in assistance with the prepara
tion of the article.
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SOLUTIZER—A New Principle 

Applied to Gasoline Sw eetening
L. E. BORDER Shell Oil Co., Inc., Wood River, III.

■ Chem. & Met. I N T E R P R E T A T I O N  1

For more than two years it has been known that the Shell Oil Co. 
w as working on a  process for sw eetening gasoline by extracting 
the mercaptans with an organic "solutizer." D. L. Yabroff and 
L. E. Border presented a paper on the process before the American 
Petroleum Institute on M ay 18, 1939. Until now there has been no 
information available about the commercial application of the 
process. But with the successful operation of a  new  15,000 bbl. 
per day unit at W ood River, 111., w e are privileged to present the 
essential facts about how and w hy the process works.— Editors.

Ra w  g a s o l i n e s  in general have a 
disagreeable odor because they 

contain mercaptans. The oil indus
try has, in the past, been able to sat
isfy the public demand for a prod
uct with an improved odor by taking 
advantage of the relative ease with 
which mercaptans can be oxidized to 
odorless compounds. By the Solu
tizer process, however, the mercap- 
tans are not oxidized but are ex
tracted from the gasoline. The un
derlying principle1 is that by the ad
dition of a suitable “solutizing agent” 
to a strong base such as sodium or 
potassium hydroxide solution, the 
solubility of mercaptans in the solu
tion is so markedly increased that 
complete sweetening of full boiling 
range gasolines can be effected. For 
example, by solutizer treatment of a 
200-400 deg. F . West Texas straight 
run naphtha, its mercaptan sulphur 
content can be reduced from 0.10 per 
cent by weight to less than 0.0005 per 
cent by weight, whereas, concentrated 
caustic soda treatment will effect a 
reduction to only 0.075-0.085 per 
cent by weight.

Sweetening of a gasoline by the 
Solutizer process meets the demand 
of an improvement in odor and obvi
ously reduces the sulphur content of 
the stock by an amount equivalent 
to the mercaptan sulphur content of 
the untreated material. However, 
these two advantages are insignificant 
compared to the improved octane

number and tetraethyl lead suscepti
bility which results from the com
plete elimination of the mercaptans. 
211,36 I t  is common knowledge to re
finers3 that mercaptans contribute 
knocking characteristics to a gasoline 
and that their oxidation products such 
as disulphides and polysulphides are 
even worse. The advantage of the 
Solutizer process over oxidation proc
esses is, therefore, readily apparent.

FIRST INSTALLATION

The first treating plant employing 
this process was erected by Shell Oil 
Co., Inc., at its Wood River (111.) 
refinery and placed in operation on 
May 17, 1940. This unit, now treat
ing 15,000 bbl. per day, has operated 
without interruption since that time 
and the predicted profitability which 
was founded on a complete labora
tory study1 and two years of pilot 
plant operation2 has been most sat
isfactorily realized.

The gasoline treated is a blend of 
30 per cent cracked and 70 per cent 
straight run with an approximate end 
point of 250 deg. F . The treating 
solution employed is six normal in 
potassium hydroxide and three nor
mal in potassium isobutyrate. With 
a solution to gasoline ratio of 1.5:10, 
the treatment reduces mercaptan sul
phur content from 0.10 per cent by 
weight to 0.0004 per cent by weight 
which effects an increase in octane 
number of 0.5-0.7 units. In  addi

tion, the tetraethyl lead requirement 
is reduced 50-60 per cent. The tetra
ethyl lead saving combined with (he 
low7 operating costs which will be 
evident from the following discus
sion have resulted in reducing the 
finishing costs for this gasoline by 
approximately 5.0 cents per barrel as 
compared to conventional combined 
caustic soda and doctor treatment.

The process embodies an extrac
tion system and a regeneration sys
tem with the working inventory of 
solutizer solution recycled indefi
nitely. A simplified flow diagram of 
the Wood River treater is shown 
herewith. Raw gasoline containing
0.10 per cent by weight mercaptan 
sulphur flows directly to the unit 
from three stabilizing columns thus 
preventing any oxidation of mercap- 
tans in intermediate storage. In  this 
manner the pressure head at the 
source of production is utilized al
though it must be supplemented by 
a booster .pump to overcome pres
sure drops across the treater. The 
charging rate is automatically con
trolled by a combination of a re
cording flow' controller a t the treater 
inlet and a pressure regulator on 
the transfer line which maintains 
constant pressure on the booster 
pump suction by diverting peak 
flows to untreated storage.

H,S REMOVAL

Traces of hydrogen sulphide are 
removed from the sour gasoline in a 
pretreater employing dilute caustic 
soda. The sour gasoline is cooled 
to 85 deg. F . before entering the 
extraction tower because solutizer 
extraction is more efficient as the 
treating temperature decreases. 
Traces of caustic soda entrained 
from the pretreater are removed by 
a coalescer filled with steel wool.

The extraction system consists of 
a tower 5 ft. in diameter by 58 ft. 
high containing a 36-ft. bed of 1 in. 
x 1 in. carbon ring packing, baf
fled to prevent channeling. From 
pilot plant experience this tower has 
the effectiveness of nine or ten ex
traction stages. The gasoline is in
troduced and dispersed over the

77G N O V E M B ER  .  CHEM ICAL & METALLURGICAL ENG IN EERIN G



cross section of the tower through an 
orifice distributor located just be
neath the packing bed. The treating 
solution is injected in a similar 
fashion immediately above the pack
ing and since it is almost twice as 
dense as the gasoline it (lows down 
over the packing countercurrent to 
the rising gasoline. Its  injection 
rate is maintained constant by a re
cording How controller. Since the 
two phases are quite intimately 
mixed in the packing the gasoline 
contains about 0.02 per cent by vol
ume of solutizer solution in the form 
of a hazy suspension as it flows 
from the top of the tower. About 
90 per cent of this settles out in a 
10 ft. x 20 ft. settler and the remain
der is removed in a steel wool coal- 
escer on the rundown stream. This 
coalescer is so effective in removing 
the last traces of entrainment that 
further settling is unnecessary and 
the treated product is pumped con
tinuously from a single rundown tank 
to finished gasoline blending tanks.

FAT SOLUTIZER SETTLER

The fa t solution containing about 
1 per cent of suspended gasoline 
flows from the bottom of the extrac
tion tower to a 10 ft.x20-ft. settler 
from which the separated gasoline 
is pumped back to the tower inlet. 
The solution also contains about 0.5 
per cent of dissolved gasoline, which 
would subsequently be lost overhead 
in the regenerator if  it were not for 
the fact that the solubility of gaso
line in diluted solutizer is negligi
ble. To prevent its loss the total 
aqueous overhead from the regener
ator is pumped into the settler to di
lute the spent solution.

This solution settler is bulkheaded 
into two compartments so that the 
inlet compartment, in which gasoline

separates, floats on tower pressure 
and the other serves as a surge cham
ber at atmospheric pressure. The 
rate of release of solution to the surge 
compartment is governed by an auto
matic valve which is actuated by a 
duogravity float a t the phase inter
face in the top of the extraction 
tower.

REGENERATING THE SOLUTION

Diluted, spent solution is pumped 
to the regenerating column where the 
diluent is vaporized in the reboiler 
to supply the stripping medium. It 
is charged at a constant rate con
trolled by an automatic recording 
controller and is preheated to 255 
deg. F. by heat exchange with the 
column overhead and the stripped 
solution. The column, which is 6 ft. 
in diameter and 48 ft. high, contains 
fourteen bubble trays and one sump 
tray. Preheated solution enters on 
the eleventh tray  from the bottom. 
Steam is used in the tubes of a ket
tle-type reboiler to vaporize the dil
uent.

All overhead from the column, 
water vapor and mercaptans, is con
densed and flows to an accumulator 
from which the aqueous portion con
taining about 0.025 per cent by 
weight of mercaptan sulphur is 
pumped with automatic control to 
tray No. 15. I t  is stripped free of 
mercaptans in the three top trays and 
collected on tray No. 12, from which 
it is pumped to the spent solution 
settler for “springing” dissolved 
gasoline. The practice of diluting 
the spent solution has a two-fold ad
vantage.11' In  addition to practi
cally eliminating gasoline losses it 
also reduces the stripping steam 
consumption.

Condensed mercaptans, which col
lect in the accumulator, are burned

in the refinery power plant and 
those not condensed are vented to a 
nearby topping unit heater. Since 
(lie unit is entirely enclosed the 
treater area is free of mercaptan 
odors. There is no disposal prob
lem for the accumulator water be
cause it is 100 per cent recycled 
within the system, that is, to the top 
of the column to be freed of mer
captans, from there to the spent 
solution settler as diluent and back 
to the regenerator again.

Concentration of the regenerated 
•solution is maintained constant by 
means of a temperature recorder 
controller which automatically gov
erns the amount of steam supplied 
to vaporize the diluent in the re
boiler by holding the temperature 
at 285 deg. ±  1 deg. F. The stripped 
solution after heat exchange with 
the column charge is cooled to 85 
deg. F. for further use.

Tube bundles in the reboiler and 
the stripped solulion-to-charge ex
changer are constructed of a 70 per 
cent copper-30 per cent nickel alloy 
which is not attacked by solutizer 
solution at 285 deg. F. Pilot plant 
experience proved steel exchanger 
bundles to be subject to “hydrogen 
attack’’ in solutizer service at this 
temperature. The remainder of the 
equipment, towers, vessels, pumps, 
lines, etc., are all constructed of 
steel. All vessels are designed to meet 
the A PI-ASM E code and are 
equipped with relief valves. All of 
the automatic control valves are air 
actuated.

FEATURES OF TREATER DESIGN

Several outstanding features of the 
treater design which have resulted 
in low operating costs are as fol
lows :

1. By employing a packed extraction

Simplified flow diagram of 15,000 bbl. per day Solutizer treater installed at Wood River, 111.
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This 15,000 bbl. per day gasoline treater installed at Shell Oil Co.'s Wood 
River, 111., relinery removes unwanted mercaptans by a  new process. With a 
"solutizer" solution of potassium hydroxide and potassium isobutyrate, these 
knock-producing sulphur compounds are removed leaving a  sweetened gasoline. 

The unit shown below is the first commercial installation

tow er a  m ultip lic ity  of stages are 
incorporated in one vessel, thu s ciTcet- 
ing low pum ping and m aintenance costs 
in the extraction  system.

2. Mechanical losses of trea tin g  so
lution have been elim inated by coalesc
ing and recovering the la s t traces of 
suspended solution from the trea ted  
gasoline. A system of d rains from all 
pump bleeders and sample lines also 
prevent losses of both gasoline and 
solvent a t  these sources.

3. Gasoline losses have been alm ost 
elim inated by d ilu ting  the spent solu
tion before regeneration, thus 
ing” the dissolved oil. Actual 
carbon loss to  fuel has 
than 0.05 per cent; the 
m etric depreciation to fuel is approxi
mately 0.25 per cent of which about 
80 per cent is pure m crcaptan.

4. This practice of d ilu ting  the 
spent solution also perm its an appre
ciable saving in the steam  required 
for regeneration because the m ercap
tans are stripped from a d ilu te  solu
tion much more easily than  from a 
concentrated one.

5. The w ater which is used as a 
diluent is the overhead from the re 
generator. By stripp ing  it  free of 
m ercaptans in the upper section of the 
regenerator the steam  requirem ents 
are fu rther reduced. The steam  con
sum ption has averaged 15 lb. per bbl. 
of gasoline.

SIMPLICITY OF OPERATION

Since the process permits opera
tion to a large extent by automatic 
controls the unit requires only part 
time of one operator. The propor
tion of solutizer solution required to 
produce a doctor sweet product is 
determined by routine checking of 
the treated product by the doctor test. 
The optimum amount of steam to be 
used in the regeneration of the spent 
solution is determined by shaking a 
sample of the stripped solution with 
mercaptan-free gasoline and testing 
this gasoline by the doctor test. I f  
the operator finds this test positive 
the rate of pumping diluent into the 
spent solution is increased, and when 
the more dilute solution reaches the 
reboiler the automatic temperature 
controller supplies the additional 
amount of steam necessary to vapor
ize the excess diluent.
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Fig. 1—Corrosion of chromium-iron alloys 
in boiling concentrated acetic acid

Ac e t i c  a c i d  ranks as our most 
, important organic acid. The 
1939 production exceeded 215,000,- 

000 lb., and all indications point to 
an increase in its consumption. Due 
to the extensive use its corrosive ac
tion is of great importance. The pur
pose of this paper is to report the 
results of over 2,000 corrosion tests 
of this acid upon several hundred 
metals and alloys.

The behavior of acetic acid upon 
most metals is quite unpredictable. 
On some metals it exerts a slow sol
vent action which is sufficient to con
taminate products as well as to de
stroy equipment. On other metals, 
it acts with avidity. Acetic is classed 
as a weak acid in the usual chemical 
sense. The fact that the salts of 
this acid are generally soluble makes 
it potentially a destructive acid upon 
most metallic equipment. I t  is 
known that the acid is much more 
corrosive at the boiling point and 
in the concentrated state than at the 
lower concentrations and tempera
tures.

The acetic acid used for the tests 
was the common glacial acid of com
merce. In  general, the tests were 
conducted in 1,000 cc. beakers con
taining 800 cc. of the acid. Most 
of the tests were made with strong, 
hot acid because dilute and cold 
solutions rarely demonstrated suffi
cient corroding action to be meas
urable.

Metals tested for their resistance 
to boiling glacial acid could be 
grouped into three classes: (1) those 
severely corroded and unfit for use 
with the acid, (2) those slightly 
attacked and reasonably secure for 
most purposes, and (3) those not 
affected to any measurable extent. In 
the first class must be placed mag
nesium, iron, zinc, lead, copper, 
brasses, bronzes, cupro-nickels, 
nickel, Monel, Inconel, Duriron, and

W hat M etals to Use 
W ith Acetic Acid

FRANK PAVLIS and F. A. ROHRMAN, Student and Associate Professor 
respectively, Dept, of Chemical Engineering and Chemistry, Michigan College of 
Mining and Technology. Houghton
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Results of the numerous tests m ade by the authors are: (1) Hot, 
concentrated acetic acid behaved as an active corroding medium  
against most metals. (2) Dry, or anhydrous, acid had the greatest 
corrosive effect, (3) Silver, tantalum, platinum, and a 26 per cent 
chromium-4 per cent molybdenum alloy proved to be most resistant 
to acetic solutions at all temperatures, (4) Straight chromium irons 
increased in resistance to this acid a s  the chromium content w as  
increased. Any increase in nickel encouraged an increase in the 
corrosion rate. (5) The 18 per cent chromium-8 per cent nickel alloys  
showed a  w ide range of resistance depending upon carbon content, 
mode of manufacture, chromium-nickel ratio, molybdenum content, 
etc. The low carbon and molybdenum-containing 18-8 proved most 
resistant under all conditions. (6) Any 18-8 alloys showed a variable 
resistance to acetic solutions depending upon the length of time the 
m etal w as exposed to air between immersions. (7) Aluminum w as 
corroded but slow ly except in very dilute and concentrated acid. 
One-half per cent acid w as quite destructive as w as dry or anhydrous 
acid. Editors.

the high-carbon stainless steels and 
irons. Among those slightly attacked 
are the following, with their average 
inches penetration per year of 
exposure:

I n .  p en e tra -
A l lo y  tio n  y r.

18 Cr— S NI (lo w  c a r b o n ) . . . .  0 .000005
24 Cr (low  c a r b o n )........................  0 .000770
30 Cr (lo w  c a r b o n )........................  0 .000130
Elcom et-Iv ...........................................  0 .000020
(J_60 ........................................................  0 .000030
Pioneer m etal .................................... 0 .000300
U liu m -G  ..............................................  0 .000001
H a ste llo y -C  ......................................  0 .000150
18 Cr— 8 N i— M o............................  0.000005T
2 4  Cr— 12 N i— -Mo........................ 0 .000018
35 Cr—  5 N i— M o........................ 0 .0000044

In this slightly affected group it 
was found that similar alloy types, 
of either higher carbon or nickel 
contents, invariably resulted in 
higher corrosion rates. I t  is evident 
that small molybdenum additions are 
of value in fortifying the resist
ance of the 18Cr—8Ni—low carbon 
alloy. The newer types of 18-8, con
taining silver, were also tested but

showed little improvement over the 
18 Cr—8Ni—low carbon.

Only four metals could be classed 
as completely resistant to the boiling 
glacial acetic acid. These four are 
platinum, silver, tantalum, and a new 
alloy, Midvale 2024 (26Cr, 4Mo, 
balance F e). Gold was not tested; 
however, it may be considered to be 
completely resistant.

Fig. 1 shows the beneficial effect of 
chromium additions to iron as alloys 
for resisting boiling, glacial acetic 
acid. All the alloys represented con
tained less than 0.07 per cent carbon. 
The sharp slope of the curve proves 
conclusively that chromium additions 
are of value in reducing the 
corrosion.

Fig. 2 demonstrates the effect of 
different boiling acid concentrations 
of this acid upon 18 Cr—8 Ni alloys 
containing different amounts of car
bon. Curve H  is of the high carbon
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(over 0.20 per cent C.), curve M  of 
the medium carbon (0.12 per cent 
C), and curve L  of the low carbon 
(0.06 per cent C). I t  can be readily 
seen that the influence of carbon is 
considerable. I t  is well to mention 
here that slight' differences in the 
compositions and in the physical 
treatments of the “18-8” metal often 
resulted in enormous differences in 
corrosion rates.

I t  was found that between 40 per 
cent and 75 per cent acid consistent 
results were difficult to obtain. The 
corrosion rates under apparently 
identical conditions often fluctuated 
considerably. This “temperamental” 
range of concentration was later 
found to ho largely due to the differ
ences in time that the samples had 
been exposed to air between tests. 
A fter a test the samples would be 
washed, dried, weighed, and re
submitted to the solution. Often the 
times between acid exposure would 
be several hours greater than be
tween other exposures.

I t  is known that these metals are 
resistant to attack by virtue of their 
resistant surface oxide films. I t  is 
also known that the formation of this 
film is a function of several factors, 
of which time is one. As the passive 
metal is exposed to a corroding 
medium, such as acetic acid solution 
in this ease, the film is slowly dis
solved at a rate faster than it can be 
formed in the solution. When the 
metal is exposed to air again the 
oxide builds up rapidly. Undoubt
edly the formation -o f this film 
approaches asymptotically a definite 
thickness with time. For short 
periods of time, however, differences 
in time should have an important 
bearing upon the corrosion resistance

or corrodibility of these alloys in 
other media as well as acetic acid.

This theory was proved by experi
mentation to be correct. Twelve speci
mens of the same “18-8” stainless 
steels were exposed to the same acetic 
acid solution.

The plot of corrosion rate against 
acetic acid concentration shows a 
drift toward a maximum at about 50 
per cent acid, followed by a drop to 
about 00 per cent acid. W hat causes 
this definite trend is debatable. This 
tendency was noted with the other 
metals as well.

The dry, glacial acid has a pro
nounced corrosive action upon metals 
and alloys. The addition of a drop 
or two of water to the acid had the 
immediate effect of stopping this 
violent action. Of all the metals 
studied, only platinum, silver, and 
tantalum were able to resist the avid 
action of dry, concentrated acetic 
acid. Mixtures of acetic acid and 
acetic anhydride behave as does the 
dry acid.

The peculiar behavior of alumi
num in acetic acid has been reported 
from time to time. I t  has been 
known that aluminum is resistant to 
all concentrations of this acid except 
in the very dilute and the dry, glacial 
states. Fig. 3 gives the corrosion rate 
of pure aluminum (99.9 per cent) in 
a boiling acetic acid solution. Most 
of these samples were exposed to the 
acid solutions for 24-hour periods. 
All samples were completely im
mersed during the entire period of 
test.

I t  was found that the greatest cor
rosion occcurred when the metal was 
in contact with the dry, glacial acid. 
The next most destructive concentra
tion is that of about 0.5 per cent acid.

The reason for this can probably be 
explained by the hydrolysis of 
aluminum acetate. All concentra
tions of acetic acid cause some cor
rosion, resulting in aluminum ions 
being formed. The aluminum and 
acetate ions combine to form alumi
num acetate, which quickly hydro
lyzes to form aluminum hydroxide. 
In  the dilute solution—that is, in 
those less than 0.5 per cent acid—the 
hydroxide precipitates out of solu
tion, while in the more concentrated 
solution of acid this hydroxide is 
dissolved. According to the Nernst 
theory of solution potentials, as the 
ion concentration of a metal in solu
tion increases, the solution potential 
of that metal becomes less negative; 
therefore, as the aluminum hydroxide 
which is formed dissolves in stronger 
acid solution, the A1+++ concentration 
increases and the corrosion falls off. 
In  acid solutions less than 0.5 per 
cent, the precipitated hydroxide 
tends to cling to the metal and p ar
tially protect it from further cor
rosion. A corrosion maximum occurs 
then at the concentration where pre
cipitation of hydroxide occurs and 
where the precipitate does not adhere 
to the metal. The following tests of 
one series of aluminum samples in 
boiling dilute acetic acid solution 
demonstrates this action:

A cetic  acid  con cen tra tion  
per cen t  

10 
5 1

0.5
0.2

In. pen etration  
per yr. 
O.OOfiG 
0.010 
0.916  
0.024  
0.0005S

These results show that there may 
be danger in employing aluminum 
equipment in regions where hot, di
lute concentrations of acetic acid may 
be encountered.

Fig. 2—Corrosion of 18Cr-8Ni alloys in 
acetic acid solutions

Fig. 3—Gives the corrosion rate of pure aluminum (99.9 
per cent) in a  boiling acetic acid solution

■ a  0.077
4»
^  0.051 
x o _c

0.0755
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#
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Going Into  
B usiness 
For Yourself

ARTHUR R. M AAS A . R. Maas Chemical Co., lo s  A ngeles'

something is all that is needed for 
success in the chemical industry.

His mountain of raw material may 
be nearby, but when he comes to 
production, the molehill of raw ma
terial available to a distant competi
tor may be nearer or purer. And lie 
will find it impossible to compete be
cause freight rates were not figured.

I f  he really succeeds in making 
standard products, then the shoe 
manufacturer and the lumberman 
will find that chemical industry pre
sents the same old problems of costs 
and selling.

Having started as a technical man, 
I  know how the fellow with that 
type of experience is apt to over
look, under-rate or disregard the ne
cessity for salesmanship. I  once be
lieved firmly that ability to make 
things was all-sufficient. Later I  dis
covered that it was just as necessary 
to tell people about the things you 
make. Keeping the makers and the 
tellers on an even keel is one of the 
problems of the chemical industry. 
Each has his superiority complex.

My first boss gave me a few les
sons in selling. I was a boy in his 
drug store, and he would open the 
case where hairbrushes were kept, 
from fifty cents to five dollars, and 
show me how fine the bristles were, 
and how beautiful the back, of the 
five dollar brush. When a customer 
came for a fifty-cent brush I  would 
show him in the same way, and to 
my astonishment, sometimes sold a 
five-dollar brush.

But it was the mystery of the pres
cription counter that made the deep
est impression. I  went to the Uni
versity of California and studied 
pharmacy. I  afterwards obtained a 
position teaching that subject and 
toxicology and at Southern Califor
nia I  studied chemistry and became 
chemist for a chemical company and 
later for wholesale drug house. In

-  Chem. & M et. I N T E R P R E T A T I O N  ■

Young chem ical engineers often have the ambition to go into busi
ness for them selves. In a  conversational style, A. R. M aas relates 
how his small com pany started by m aking photographic chem icals 
for Hollywood and expanded to supply heavy chem icals for the 
Pacific Coast. His rem iniscenses and observations should prove 
interesting to our younger readers and valuable to those among 
them who contemplate establishing their own businesses.—Editors.

T u b  y o u n g  c h e m i c a l  e n g i n e e r  
with ideas and ambitions to be 
in business for himself is often de

terred by the size of established 
concerns and by the requirements 
for capital. I t  does take money, 
but that is not the number one essen
tial. Ability is the prime requisite; 
ability of more kinds than are ever 
found in one man. And if it is 
located and set to work, there are 
excellent chances that money for the 
start can be located somehow and 
the enterprise will continue and grow.

Suppose the chemical industry 
followed the legal profession in cor
porate names. Then our company, 
instead of its present title, would 
have a letterhead reading, “Maas, 
Jones, Smith and Brown.” These 
individuals would represent the four 
outstanding types of abilities with 
which our company started. These 
were:

1. Organization, m a n a g e  m e n t, 
sales.

2. Chemical engineering, product 
design.

3. Management of plant and per
sonnel.

4. Accounting, credits, collections.
When you have an air castle, Tho- 

reau said, build foundations under 
it. The foundations for an ambi
• As told  to J am es H. C ollin s.

tious chemical engineer’s own busi
ness would be the search for these 
different types of ability, to work in 
association or fo r hire.

Reasoning from our own experi
ence, the greatest handicap on this 
ambitious young man is not lack of 
capital, but his technical viewpoint. 
I t  concentrates his interest upon the 
making of things to the neglect of 
the business viewpoint which wants 
to know what can be done with the 
things that are to be produced, who 
are the potential customers, and 
what charges will be made.

Through 25 years as a consulting 
chemist, I  have learned to regard the 
chemist without business experience 
as a very dangerous fellow. Again 
and again, excited business men have 
come to our laboratory saying that 
they have found a chemist who can 
make this, or that; that the chemist 
has found a mountain of raw mate
rial and that they propose backing 
a company, after we have checked 
up the chemist’s process. Such busi
ness men are generally in the shoe 
or lumber business. They know that 
no such opportunities for sudden 
wealth are to be found in their own 
industries. But they have been led 
into a wonderland by a perfectly 
honest chemist who has gone through 
the looking-glass with Alice and be
lieves that the mere ability to make
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1913 opened a little consulting labo
ratory.

My ideal then was the late A rthur
D. Little’s laboratory in Boston. He 
published a “house organ” giving 
chemical facts for business men. I 
started one of my own, a four-page 
leaflet called Chemistry £■ You to tell 
my public what a consulting chemist 
did. In  Los Angeles at that time 
he was supposed to be chiefly an 
assayer of ore samples.

But it was not until I  had a manu
factured product to sell that the 
real importance of selling, as well as 
making, came home.

Hollywood was growing, I had 
motion picture clients and the first 
World War, cutting off German 
chemicals, led D. W. Griffith to re
tain me to help contrive a developer 
for his big picture “Intolerance.” 
That gave me the idea of manufac
turing chemicals for Hollywood labo
ratories. I  decided that something 
simpler than a developer would be 
best, and decided on photographer’s 
“hypo” for which the California 
deserts furnished some of the mate
rial. My first evaporator was a 
secondhand bathtub, selected as the 
cheapest vessel which would prevent 
metal contacts, and my first batch 
of hypo was sold to a photographic 
supply house for six dollars.

For me, it was a hard sale for I  
was shy and lacked'all the confidence 
that arouses the customer’s interest, 
gives him desire and conviction, and 
gets his signature on the dotted line.

For the wholesale dealer, it was 
just a small purchase—“You bring 
your hypo in,” he said, “and if it’s 
good, we’ll buy it.” He sold me a 
keg to put it in.

That led, in the next five years, to 
building a nice little manufacturing 
business in photographic chemicals, 
as well as handling those we didn’t 
make. I  joined the Los Angeles Ad 
Club to learn more about selling and 
gained experience through contacts 
with laboratory directors. For when 
I  went in to see how much hypo they 
would need next month, they usually

Part of the newly constructed phos-
phate plant of the Maas Company

had problems, fogged and spotted 
film and so on, and in seeking the 
causes, one forgot selling in talking 
chemistry. Also, this trouble shooting 
enabled us to make improvements in 
our chemicals.

Until the mid-1920’s, such chemical 
industries as California had were 
mostly around San Francisco where 
the industrial demand was larger. 
Southern California had developed 
borax, agar, cement and a few other 
staple products, but the bulk of its 
chemicals came from the East. At 
that time, a chemical engineer gave 
his opinion that opportunities for 
the research and manufacturing 
chemist were meager and that the 
best opportunities lay in selling.

This is still true. The first yard
stick we have to apply to any con
templated product—and we are con
stantly measuring them—is, “How 
much will our market take yearly?” 
Below $10,000 worth, it must be 
ruled out, 110 matter how attractive 
technically—unless it is an over
looked product such as sodium pyro
phosphate for which a rapidly grow
ing market is assured.

I f  we can sell it, then the salesman 
is just as important as the chemical 
engineer who is to make it at a com
petitive cost. So young chemical 
engineers in our region may well turn 
their attention to learning how' to 
sell, which they will find useful any
where if  they like - it.

PERSONNEL
Through the expansive 1920’s our 

factory and laboratory had the bal
ance in personnel needed by the kind 
of business that it was. The factory 
was managed by a man who had 
spent ten years working in the desert 
borax and soda plants adjacent to 
Los Angeles, as master mechanic and 
superintendent, with additional ex
perience in power plants and mining. 
He could build and operate plants, 
and had done so, for trona, bicar
bonate of soda, soda ash, borax, pot
ash, salt, or whatever was wanted. 
He had come to us in 1924 and built 
our hypo and sulphite plant.

Mrs. Georgia Dwight looked after 
the office. She had come in early 
in the laboratory days and made her 
place as an efficient business house
keeper.

That left to me the selling and the 
product planning, but the latter was 
limited to products and product re
finements in the photographic chem
ical field. We had made our place 
there, sold more than half the chem
icals used by Hollywood laboratories, 
held our own against accomplished

competition, and grown as Holly
wood grew, but no faster.

W hat we needed was an experi
enced chemical engineer but we didn’t 
clearly realize this until one dropped 
out of the clouds.

Fred C. Bowman often says that 
his family has been in chemical in
dustry for three generations. He wras 
Prince of Wales first proficiency 
scholar at the University of Toronto 
where he studied mineralogy as well 
as chemistry. A fter that he was en
gaged in mining as prospector, sur- 
vej'or and chemist. He had worked 
in three chemical laboratories and 
eight chemical manufacturing con
cerns doing research, plant construc
tion and operation. He was truly an 
experienced hand wdien he came to 
Southern California in 1924. A fter 
research work for the Carnegie In 
stitution at Santa Barbara, he came 
with us in 1929 and immediately 
applied his knowledge to the develop
ment of our business.

Until that time our competition 
had been less on price than in active 
selling, with laboratory service. We 
were near and handy if Hollywood 
w'anted technical assistance.

PROMOTION
Any glib promoter could have made 

a splendid stock prospectus from the 
facts laid before us by Mr. Bowman 
but costs were his chief concern. The 
plant had to be built with the least 
amount of money. And he figured 
the production costs so grudgingly 
that when the general trend of prices 
was downward, his margin for that 
gave us “livingroom.”

Mr. Bowman’s first specific pro
posal after studying markets and 
costs, was that wTe make trisodium 
phosphate. I t  was coming down in 
cost and becoming known as a su
perior cleaner and water softener. 
Our local market took about 4,000 
tons a year, and perhaps 10,000 tons 
were sold on the Pacific Coast.

In  the East, TSP was made of 
soda derived from salt, and phos
phoric acid secured from Tennessee. 
Our soda had been laid down in the 
desert ages ago. I t  needed only puri
fication and calcination. The acid 
was obtainable from Montana, a by
product of copper smelting.

Investment capital was not avail
able for many such enterprises had 
failed and we had still to show in
vestors and bankers that we were 
able to stay in business and make 
profits.

So, about $25,000 needed was 
raised by mortgaging real estate, 
limited investments by people who



knew us, and out of profits. I t  came 
hard and was spent after much com
parison of second hand equipment. 
W hat he installed had been little- 
used or never set up.

We had some advantages in the 
climate, for lighter construction than 
is needed in colder regions is satis
factory for buildings and some of 
the plant needed no housing at all.

We couldn’t run continuously, but 
the batch system, shutting down nights 
and Sundays, made it easier to adjust 
our production to our market.

Now that we had a product for 
which a market existed up and down 
the Pacific Coast and in states west 
of the Rockies instead of just in 
Hollywood, the “teller” was needed.

PUBLICITY
The little leaflet Chemistry & You 

had been devoted chiefly to labora
tory affairs with succinct stories of 
troubles shot, out-of-the-way analyses 
made, and so on. Its circulation was 
about 1,200 copies in and around 
Los Angeles.

TSP soon began to yield interest
ing episodes. W ithin a year a car 
of our TSP left our plant the day 
it was ordered. I t  reached nearby 
customers in 24 hours and those in 
the Northwest in five or six days, 
this was in contrast with the 30 days 
needed to bring a ear from the East. 
We developed a patented non-caking 
grade called TSP “N ” for package 
cleaners. In our second year, we 
shipped our first car to Australia, 
later developed as a market by a 
personal visit.

The circulation of Chemistry £  
You  was extended over the Western 
states, to jobbers and large industrial 
purchasers. And on sales trips, our 
representative was often greeted by 
the buyer saying, “Why, I  know 
your concern—I read your little 
p ap e r!”

Most of the selling was done by 
inyself in order to get acquainted 
with the trade and to establish job
bing connections. There is a distinct 
advantage for the small manufacturer 
in personal contacts because people 
like to meet and do business with 
principals. Also, such trips can be 
combined with some very good fish
ing.

Naturally, our business will not 
support a large research staff. Yet 
in proportion to size, we give as 
much attention to research as the 
large chemical companies. I t  became 
our policy to bring out a new prod
uct once a year, or to improve a 
process or product. In a limited 
market such as ours, if sufficient

Looking south at the A. R. Maas Chemical Co. plant at South Gate, Calif.

demand exists for a product, the 
first concern making it usually takes 
over the market. Two manufacturers 
could hardly operate in the small 
market, and the product may be one 
too small for large concerns to bother 
with.

The longest stride we have made 
since 1929 was the building of our 
sodium pyrophosphate unit, started 
last year, and just recently put into 
full production.

Five years ago the country’s de
mand for “pyro” was small. But 
soap manufacturers discovered its 
virtues and, more important for us, 
the California oil driller found that 
it imjiarted desirable qualities to 
drilling mud. We estimate that one 
pound is now used for each foot of 
drilling. More than 1,000 wells are 
drilled yearly in California alone, 
some of them 10,000 ft. deep. Witli 
a rough average of 7,500 ft. the con
sumption may run to 7,500,000 lb. 
per year. This is at present our 
largest market.

F or pyro, we had to have phos
phoric acid free of the impurities 
found in that made with sulphuric 
acid. The burning of electric-furnace 
phosphorus was decided upon.

But capital was now forthcoming 
—in fact was in competition for our 
patronage. Two things had happened 
since 1929; the banks were full of 
idle money, and we had proved our 
ability to stay in business and to 
make money.

In my pharmacy class thirty-five 
years ago, the professor gave each of 
us a fragment of yellow phosphorus 
from a bottle and cautioned us to be 
careful with this stuff with odd be
havior.

We now melt this once-dangerous 
material by warm water at a con
trolled temperature, pipe it to ther
mostatically controlled storage tanks 
and pump it when needed to a special 
furnace where it is burned like fuel 
oil. Its dense white fumes of phos
phorus pentoxide are absorbed in

water to yield phosphoric acid of any 
desired strength. The whole process 
runs so smoothly that it looks de
ceptively easy.

Our plant, office and sales force 
today has grown to 75 people with 
an office and consulting laboratory 
in downtown Los Angeles and a 
factory on a seven-acre plot of 
ground in South Gate, an industrial 
suburb, eight miles away. Direct 
telephone connection facilitates com
munication, but we have more than 
once considered moving the office to 
the plant—that would have advan
tages, and disadvantages.

To the aspiring young chemical 
engineer who dreams of his own 
business, we can say that the ability 
to work with others is the principal 
asset needed. Provided the four dis
tinct kinds of ability needed are 
present in a group that can team up, 
such questions as finance, hard as 
they will be, can be settled.

I t  must not be thought that such 
a group is a purring happy family. 
The very fact that its members are 
responsible for diversified duties 
breeds strong convictions and differ
ences of viewpoint.

The sales viewpoint and the engi
neering and production viewpoint 
are as fa r  apart as the poles. One 
with its enthusiasm is inclined to tell 
the customers that nothing is im
possible; the other will see numerous 
difficulties.

But both are necessary and com
promises must be arrived at without 
allowing a feeling of defeat for either 
side. Experience and the elimination 
of all personal feeling about purely 
technical and business questions de
velop the knack of getting along. 
Also, the hotter the battle may be. 
the greater the likelihood that some
thing important in the way of new 
opportunities has been uncovered 
We have always had free discussion 
and in the end have always ratified 
our decisions by unanimous vote on 
policy.
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CHEMICAL MUNITIONS 
PLANTS

(Continued from page 769)

fixed fee basis. The operating con
tract has not been let at the time of 
this writing.

Space requirements for a loading 
plant are two to three times as much 
as those needed for explosives. The 
W ar Department prescribes 12,000 
(o 18,000 acres and most of the site 
must he on level terrain. I t  must be 
reasonably close to powder and ex
plosive plants and to other factories 
from which component parts are 
obtained; and to field facilities where 
loaded ammunition is stored. Labor 
requirements call for a readily avail
able supply of skilled, semi-skilled 
and unskilled, of whom approxi
mately one-third should be women, 
and for the presence in the vicinity 
of the site of a reasonable number 
of metal workers, lead burners and 
others. Sites selected so fa r  are:

1. Ravenna, Ohio, near Akron. 
The Atlas Powder Company got the 
job on a cost plus fixed fee basis, at 
an approximate cost of $14,215,000.

2. Wilmington, Illinois. Sander
son and Porter received the award 
on a cost plus fixed fee basis which 
will run to about $14,000,000.

The special requirements of an
hydrous ammonia plants are space; 
the availability of coke, coal and 
water at not too great a distance; 
and large amounts of electric power. 
Negotiations for such sites are under 
way, but none had been completed at 
the time of this writing.

The principal materials demanded 
at not too great a distance for am
monium nitrate plants are anhydrous 
ammonia, nitric acid, plenty of water 
for operating the plant and fuel in 
sufficient quantities for large amount 
of heat evaporation. No sites for 
plants in this category had been 
officially announced at the time of 
this writing.*

PLANTS FOR FORGING AND 
MACHINING SHELLS

For such plants, sufficient level 
space must be available to accommo
date all the separate units. Sources 
of steel and copper should be readily 
accessible. An ample supply of 
skilled labor in addition to the usual 
requirements for the unskilled is 
needed.

The only site selected at the time of
* S in ce  Col. G insburgh’s m an u scr ip t 

w as received , th e  G overnm ent has located  
a sy n th e tic  am m onia  and  am m onium  
n itra te  p la n t a t  M uscle Sh oals, A la . See 
accom panyin g  m ap on p. 769 and  C hem . 
d  M e t.*8 m ost recen t tab u la tion  o f chem i
ca l m u n ition s p la n ts  on p. 795 .— E d i to r .

this writing was Gadsden, Alabama. 
The construction contract on a cost 
plus fixed fee basis for $1,135,000 
went to the Rust Engineering Com
pany of Pittsburgh, Pa. The Lands- 
downe Steel and Iron Company of 
Morton, Pa., will operate the plant. 
The price had not been announced.

We have dealt principally with 
plants connected with the chemical 
industry. Sites for plane, tank, en
gine, small arms and other munitions 
factories call for further specialized 
needs.

The magnitude of the problem of 
building up munitions production to 
meet our armament needs is reflected 
but partially in the consideration 
of the factors governing site selec
tions by the W ar Department. The 
choice of the Army must meet the 
approval of the Advisory Commis
sion to the Council of National De-

fense. A fter the site is definitely 
agreed upon the real estate must be 
bought. Thousands of parcels of land 
may be involved. Owners, many of 
them stubborn for financial or senti
mental reasons, must be encouraged 
to sell their properties. Buyer and 
seller must agree upon terms. Titles 
must be clear. All these steps take 
time. Condemnation proceedings 
would take even longer and every 
effort is made to avoid them. A fter 
the real estate is bought, the ground 
must be broken and construction 
started. Production can not start 
until the plant is completed, and in 
most cases that means about a year.

Is it any wonder that the W ar 
Department insists that it will take a 
year or two before a continual flow7 
of munitions in sufficient quantities 
to meet the needs of an army of two 
million men will be available?

DESIGN AND CONSTRUCTION
(Continued from  page 767)

(a) How to design for reasonable 
adaptability to normal production, 
after the emergency is over.

(b) How to get quick completion 
of engineering and construction, 
coupled with pre-ordering of essen
tial equipment. Many of the larger 
corporations have usually done their 
own engineering, and sometimes their 
own construction and equipment 
work. Now, they are calling in help 
from outside, with good results. Quick 
buying of essential construction 
materials and process equipment is 
important, even with government 
priorities to facilitate delivery.

High-Pressure Vessels

T. McLEAN JASPER
A. O. S m i th  Corp. 
M ilw a u k e e ,  Il'is.

THE PRESEN T IN TEN SIV E EX 
PANSION W ORK in the chemical 
industry has more than ever focused 
attention 011 the urgent need for safe

and satisfactory equipment. There 
is a definite trend toward higher op
erating pressures as well as tem
peratures. There is also an increas
ingly exacting need for resistance to 
corrosive attack.

In  the field of high-pressure ves
sels, existing sources have long put 
serious limitations not only on size 
and design, but also 011 the number 
of vessels that could be made avail
able in a given time. Multi-layer 
construction overcomes these limita
tions. The principle of this construc
tion is to build up the vessel wall of 
relatively thin layers of steel plate, 
tightly wrapped around one another. 
Obviously, this construction removes 
size restrictions, so that single units 
of greater capacity can be safely 
built and used. This construction is 
generally accepted, so that it has be
come widely adopted as the safest 
solution for the most severe oper
ating problems.

The A.S.M.E. Boiler Code Com
mittee has recently succeeded in 
establishing the safe operating 
stresses for east and wrought steels 
of widely varying composition and 
under various conditions of service 
temperature. AVe have available, 
therefore, a wide variety of mate
rials with accepted stress values con
forming to operating temperature 
conditions varying from minus 20 
deg. F. to plus 1,200 deg. F. The suc
cessful fabrication of practically all 
of the above steels through welding, 
using electrodes of similar composi
tion to the materials used, makes 
possible production of unusual 
designs altogether impossible a few 
years ago.
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Machinery, M aterials and Products

W et Disposal Unit
D e s i g n ™  for w etting down and d is

posing of d ry  m ateria ls collected in 
d u st collectors, the new American wet 
disposal u n it recently  developed by 
the American Foundry Equipm ent Co., 
581 South B yrk it St., M ishawaka, Ind., 
is sta ted  to sim plify g rea tly  the prob
lem of dust discharge. Heretofore, the 
disposal of d u s t accum ulated in  d ry  
type collectors necessitated more th an  
o rd inary  care in  handling because of 
the tendency for certa in  dusts to be 
dispersed into the a ir  upon emptying 
the hoppers. W et type collectors do not 
have th is problem. The m anufacturers 
s ta te  th a t  the combined use of cloth- 
type dust collectors w ith the new wet 
disposal u n it resu lts  in  maximum 
overall dust collecting efficiency.

The new u n it is a  self-contained 
m ixer which receives d ry  dust from 
the collector hopper and deposits it  
near the center of a high speed m ixing 
disk. W ater or o ther liquid is d is
charged a t  the center of the disk w ith 
the resu lt th a t  instantaneous mixing 
of d u st and liquid is said to  take place. 
The m ix ture  flows from the sludge dis
charge a t  the bottom of the un it, which 
is claimed to handle d u st approxi
m ately as rapid ly  as the hopper can 
be unloaded dry. In  m ultip le hopper 
in stalla tions, the u n it can be mounted

W et d isp osa l unit for collected  dust

on a track  and moved from hopper to 
hopper as required, w ith quick-coupling 
devices a t  the various sta tions for con
necting the dust hopper, w ater line and 
discharge.

Flaking Drum
To p r o v id e  an economical method of 

converting a variety  of liquid m aterials 
into ilake form, the Blaw-Knox Co., 
P ittsburgh , Pa., has designed and in 
troduced a new' flaking drum  employing 
a  highly polished stainless steel chilling 
surface. The drum  is driven by a  
m otor through a large gear and m otor
ized reducer, ro ta ting  in a pan con
ta in ing  the liquid m aterial to be flaked. 
Solidified m ateria l is removed from 
the drum  surface by means of a knife 
adjusted  by a  handwheel. W ater or 
brine circulated w ithin the drum  pro
vides the cooling effect. N orm ally 
inclosed (the top shell is removed in 
the illu s tra tio n ) , observation of the 
knife action m ay be observed through 
the glass panels shown a t  the left.

Variable Speed Drive
F or v a r ia b l e  s p e e d  driving of small 

and ligh t m achinery, the Reeves Pulley 
Co., Columbus, Ind., has announced the 
addition of the Vari-Speed J r . to its 
complete line of variable speed control 
equipment. Any standard , constant- 
sliced motor from fractional to 11 lip. 
may be employed w ith th is un it. The

R eeves Vari-Speed Jr. drive

Circulating heater for heat transfer liquids

Vari-Speed J r .  comprises a disk 
assembly and adjustable m otor base. 
The disk assembly consists of two cone- 
shaped disks, one sta tionary  and one 
la tera lly  adjustable, a  self-adjusting 
tension spring, a  spring ad ju s ting  nu t 
and cover. This assembly is applied to 
the standard  shaft extension of the 
motor and the m otor is mounted on the 
adjustable base. A standard  V-belt is 
used. By means of an ad justing  hand
wheel the motor may be moved forward 
or back so as to select the proper 
d iam eter of the drive pulley to secure 
the desired speed ra tio . Six different 
sizes are available, providing speed con
tro l over a range from 13 to  1, to 
2J to 1.

Heating System
A x e w  heating  and circulating  

system for heat-transfcr media, for 
use w ith oils and other heat transfer 
m aterials where the desired tem pera
tu re  can be kept below the boiling point 
of the m aterial, has been announced 
by John Royle & Sons, Paterson, N. J . 
Designed p rim arily  for use in connec
tion w ith th is  company’s extruding 
machines, the heating  system is also 
applicable to hydraulic presses, molds 
and other machines requiring the posi
tive circulation of a therm ostatically  
regulated heat tran sfe r m aterial.

The u n it comprises a  tank-type res
ervoir fully insulated w ith glass wool 
and covered w ith a steel jacket, 
mounted on a welded steel frame. A 
therm ostatically  controlled 0,000-watt 
electric immersion heater is provided, 
although heater elements of up to
11,000 w atts  capacity m ay be obtained 
a t  slight extra cost. A special motor- 
driven hot-oil pump, s tra iner and au to 
m atic pressure relief valve are  pro
vided. Motor and pump are  concealed 
by removable panels inclosing the base.

New Products
P o rce-T it e  is the name of a  new 

“chemical ceram ic” fireproof and w ater
proof pain t recently introduced by Be
dard & Morency Mill Co., 101 N. Lom
bard Ave., Oak P ark , 111. The new 
pa in t is recommended by the m aker for 
both exterior and in terio r coating of
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masonry, concretc and building boards. 
Mixed to m ortar consistency i t  can be 
used for filling cracks and holes in 
masonry. The m aterial contains no 
oil, casein or cement, is applied by 
brush or spray and dries in 12 hours. 
I ts  constituents are  entirely  inorganic.

A GKOIJI* of phosphorated oils said 
to be superior to  sulphonated oils has 
been developed by The Beacon Co., Si) 
Bickford St., Boston, Mass. The group 
includes both sodium sa lts and unneu
tralized phosphorated oils such as 
castor oil, recinoleic acid and teaseed 
oil. These m ateria ls are  suggested by 
the m anufacturer for such uses as 
emulsion products, cosmetics, p rin ting  
inks, w etting  agents, paper and leather. 
They are claimed to be more stable 
than  sulphonated oils, to have greater 
dispersing power and to be better wet
ting  and penetrating  agents.

S yn 'T i i a l , a new synthetic rubber 
compound, superior to n a tu ra l rubber 
in resistance to oils, greases, acids, 
alkalies and various chemicals, accord
ing to the m anufacturer, is now being 
employed by the U nited S tates Rubber 
Co., 1230 Sixth Ave., New York, N. Y., 
in the production of a line of synthetic 
rubber clothing. The m anufacturer 
points out th a t  n a tu ra l rubber cloth
ing is superior and cheaper for less 
severe applications. An im portan t fea
tu re  of the new clothing is the elim ina
tion of stitch  holes in seams through 
the development of a curing cement per
m itting  all seams to  be vulcanized. 
Clothing a t  present available includes 
coats, jackets, overalls, aprons, leg
gings, hats, boots and overshoes.

M a n g a n a l , a tough austen itic  non
magnetic steel containing 11 to  131/» 
per cent manganese and 3*/2 per cent 
nickel is now being stocked by Joseph 
T. Ryerson & Son, Inc., Chicago, 111. 
This steel can be welded w ithout sub
sequent quenching, and w ithout loss of 
toughness. The m aterial is claimed to 
be highly re s is tan t to abrasion and im 
pact. I t  is available in. 4Sxl20-in. 
plates, in thicknesses from 3/10 to  1 in.

K n o w n  as Nypene resin, a new tur- 
pcne polymer resin has been developed 
by the Neville Co., Neville Island, 
P ittsburgh , Pa. This resin has a m elt
ing point of 1-10-150 deg. C., is pale in 
color, n eu tra l and noil-saponifiable. 
W ith good resistance to w ater, acids 
and alkalis, according to the m anu
facturer, the resin is compatible w ith 
paralfine, n a tu ra l and m ineral waxes 
and is said to  have exceptional soften
ing action on rubber. The m ateria l is 
a  synthetic product, o rig inating  from 
turpentine. Blended w ith 00 per cent 
rubber, i t  behaves as a pressure sensi
tive adhesive.

W h a t  i s  s a id  to be the first coated 
alum inum  bronze welding rod is now 
being offered by Ampeo Metal, Inc.,

Plastic carbon dioxide indicator

17-15 South 38th St., M ilwaukee, Wis. 
The new rod, which is recommended 
by the m aker for rebuilding worn wear
ing and bearing surfaces, as well as in 
original work where the bearing prop
erties and corrosion resistance of the 
m etal are advantageous, features much 
higher u ltim ate  tensile streng th  than  
the older bronze welding m aterials, as 
well as g rea ter hardness.

Experimental Mixer
To m e e t  the need for an experim ental 

B anbury m ixer, the Farrel-B irm ingliam  
Co., Ansonia, Conn., has introduced 
several sizes of sm aller Banburies, de
signed on the same principles as the 
larger production models, b u t simplified 
to ad ap t them  for laboratory  use. Like 
the larger machine they can be used 
for the m ixing of batches, no t only of 
rubber, bu t also of asphaltic  m aterials, 
phenolic condensation products, resin 
ous compounds, pain ts, enamels, lac
quers and other plastic  m aterials. The 
machine illu stra ted , the  interm ediate 
of three sizes, is equipped w ith a four- 
speed m otor and has a capacity of 2 
lb. of crude rubber. The m ixing cham 
ber and the ro tors are jacketed for 
heating or cooling. Two steel sheeting 
rolls on the extended ro to r shaft o u t
side the m ixing chamber are  provided 
to allow  sheeting of the m ateria l a fte r 
mixing.

Carbon Dioxide Analyzer
S im p l ic it y  is the keynote of a  new 

instrum ent for m easuring the per
centage of carbon dioxide in  boiler 
Hue gases, recently announced by the 
Bacharach In dustria l Ins trum en t Co., 
7000 B ennett S t .,  Pittsburgh , Pa. The

N ew  Taylor Flex-O-Timer

N ew  a.c. m agnetic separator

new analyzer, known as the Fyrite , is 
constructed of molded, water-white, 
tran sp a ren t plastic . A flue gas sample 
of known volume is pumped to the in
strum en t by a hand-operated rubber 
bulb and trapped  in the instrum ent 
autom atically  by pulling  off the 
sam pling hose. The instrum en t is 
then tu rned  upside down, and back 
again, to  m ix the gas sample w ith the 
absorbing reagent, which is said to  be 
good for several hundred sam plings 
before replacem ent is required. The 
suction created by absorption of the 
carbon dioxide pulls the absorbing 
fluid up in the gage to  a  height indica
tive of the am ount of carbon dioxide 
absorbed. Therefore, the level shows 
the CO„ percentage in the gas.

Flexible Timer
E x t r e m e  f l e x i b i l i t y  of operation is 

a feature of the Flex-O-Timer in tro 
duced by Taylor In s trum en t Cos., 
Rochester, N. Y. This flexibility is ob
tained  by the use of adjustab le  pins in 
stalled in circum ferential undercut 
grooves on a revolving drum , and 
locked in place w ith  a  screw. For 
pneum atic operation, the pins ac tu 
ate a ir  valves while for electric op
eration, they  make contact w ith 
switches. Both electric and pneu
m atic control can be incorporated in 
the same tim er. , The tim er motor, 
which is of the fan-cooled synchronous 
type, is s ta rted  by a  solenoid device 
which m ay also be used to s ta r t  sim ul
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taneously any o ther functions desired. 
To provide for a  wide range of drum  
speeds, a  unique dog-and-lateh mechan
ism is employed, giving 78 different 
drum  speeds for each gear tra in  ratio . 
A new type of a ir valve, said to  use 
effectively 99 Vz per cent of the a ir  
passing through it, is employed w ith 
th is instrum ent.

Rubber-Lined Filter
A f il t e r  p r e s s  especially designed 

for the handling of corrosive liquids, in 
which all p a rts  in contact w ith the 
liquid are rubber covered, has been 
announced by T. Shriver & Co., H a r
rison, N. J . As illu stra ted , the filter 
is a  portable type, com prising an 18- 
chamber filter w ith  18-in. square plates 
and frames. Mounted on a base pro
vided w ith casters, the u n it includes 
a motor-driven pump and all in te r
connecting piping. The plates and 
frames, of cast iron, are rubber-cov
ered by the anodic process. All piping 
as well as the drip-pan is rubber-lined 
steel. The diaphragm  pump has the 
manifolding, valve chambers, heads and 
expansion chamber likewise rubber- 
lined, w ith a  rubber diaphragm  sep
a ra tin g  the fluid chambers from the 
w orking mechanism of the pump.

Fire-Fighting Trailer
F or u s e  where a large capacity car

bon dioxide type fire extinguishing 
u n it is required, th e  C-O-Two F ire 
Equipm ent Co., Newark, N. J ., has de
veloped a line of two- and four-wheeled 
hose reel tra ile r  un its  which can be

Carbon d ioxide trailer

attached to any truck  or trac to r and 
quickly towed to  the scene of a  fire. 
These un its  are designed to  carry  as 
m any as ten 50-lb. cylinders of carbon 
dioxide gas, being equipped w ith one 
or two hose reels, w ith 100, 150, or 200 
ft. of high pressure hose, and discharge 
horns fitted w ith quick-opening valves 
for controlling the discharge of the 
gas. These un its  employ pressure- 
operated valves whereby the pressure 
of the discharging gas from the 
in itia lly  released control cylinders is 
used to discharge a portion or all of 
the cylinders sim ultaneously. This 
feature simplifies control, facilitates 
the removal of cylinders for weighing 
or recharging and minimizes possi
b ility  of accidental discharge, accord
ing to  the maker.

A.C. Magnetic Separator
U n u s u a l  c o n s t r u c t io n  for a m ag

netic separator is evident in the new 
Type AM machine recently announced 
by S tearns M agnetic Mfg. Co., Mil
waukee, Wis. This separator, which is 
said to be particu larly  effective for 
trea tin g  finely ground powdered 
m etals which may be contam inated 
w ith im purities such as oxide, scale, 
charcoal, silica and other foreign p a r
ticles, employs a lte rna ting  current to 
energize the magnetic field. On 00-cycle 
current, the m ateria l afl'ected by the 
m agnet thus receives 120 pulsations 
per second. M aterial is spread un i
formly by an adjustable v ibrating  
feeder which provides even d is tribu 
tion of the m aterial on the separator 
belt. Here i t  is picked up by the

Rubber-lined portable filter

m agnet and carried along the under
side of the separa ting  belt, the high 
pulsating  effect of the m agnet freeing 
the lion-magnetic im purities and allow
ing them to drop out. U nder ord inary  
conditions three products can be pro
duced: ta ilings, m iddlings and concen
tra tes . An exhaust fan for dust 
removal, and dust-tigh t construction, 
are employed.

Vacuum Dryer
A r o t a r y  v a c u u m  d r y e r  of unique 

design, for use on chemicals and other 
process m aterials, has recently been 
bu ilt by L. O. ICoven & B rother, Inc., 
Jersey  City, N. J ., for a prom inent 
pharm aceutical and fine chemical m an
ufacturer. The dryer comprises a 
stainless steel drum  welded to dished 
heads and supported on trunnion bear
ings. A vacuum pipe ou tle t through 
one trunnion perm its removal of vapors 
du ring  drying. The drum  ro tates over 
a trough-like galvanized steel stand in 
the bottom of which are  steam pipes, 
or alternately , gas or electric heating 
elements. H eat rad iated  to the ro ta t
ing drum  is absorbed by m aterial 
w ithin the drum  which is thus sub
jected to a uniform exposure, assuring 
a uniform  drying ra te , according to 
the m anufacturer. Swing bolts holding 
the reinforced stainless steel cover in 
place may be loosened to allow the 
cover to be removed. The drum  is 
then tilted  for removal of the m aterial 
and recharging of the dryer.

Bag Closer
K n o w n  as the Super-Looper, a new 

portable bag closer which operates 
w ithout electric power by friction 
drive only, has been announced by 
Bemis Bro. Bag Co., St. Louis, Mo. 
Weighing only 8} lb., th is  bag-sewing 
machine m ay readily be operated by 
one man in packaging operations where 
the production schedule is lim ited. An 
incidental advantage is th a t  the 
machine perm its sewing tags into the 
closures.

As the machine is draw n across the 
bag, friction rollers tran sm it power 
to the needle through a  tra in  of gears 
operating  on oilless bearings. The 
needle is so supported as to make 
bending impossible and breakage rare, 
according to  the m anufacturer. The 
driv ing  mechanism is completely sealed 
against dust and d irt. The thread is 
au tom atically  cut w ithout stoppage 
or in terrup tion  by a continuous “fol
low through” motion of the machine 
as i t  leaves the bag. Speeds of closure 
of from four to seven bags per m inute 
are claimed.

Flashlight Storage Battery
A n e w  device introduced by the Ideal 

Com m utator D resser Co., Sycamore, 
111., is a  m in ia tu re  flashlight storage 
battery  which, w ith proper charging,
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is claimed to give up to 1,000 h r. or 
more service. O perating and m ain te
nance departm ents employing flash
lights extensively can, i t  is claimed, 
save \ip to 75 per cent of b a tte ry  costs 
using rechargeable storage batteries of 
th is type. The b a tte ry  is of a  size 
designed to fit a ll two-cell size D 
flashlight cases and, w ith  the simple 
charger provided, is readily  recharged 
a t  negligible cost from an  ordinary  
light socket. Special low-voltage, low- 
priced bullis a re  used w ith the battery .

Improved Still Heater
Poit u s e  on hard  w ater stills  in the 

sm aller sizes, from 1 to 5 gal. per hr. 
capacity, the B arnstead S till & S te ril
izer Co., Boston, Mass., has in tro 
duced a  bayonet type steam  heating 
element which can be quickly un
screwed from the exaporator when 
cleaning is needed. I t  is unnecessary 
to remove the top or any other p a r t of 
the still. This type of element is not 
available on larger sized stills although 
its  advantages a re  obtainable in the 
recently developed method used by 
th is company for larger heavy duty 
equipment. On such stills, a  removable 
door is provided, w ith  the heating  coil 
mounted on i t  for accessibility for 
cleaning.

Boiler Return System
I n t e n d e d  especially for boilers up to 

750 hp. a t  200 lb. pressure, a  new 
autom atic boiler re tu rn  system, an 
nounced by Micro-Westco, Inc., B etten
dorf, In., includes a number of new

Large V ulcanizer Installed

T h is  vu lcan izer , recen tly  pu t in to  
operation  by th e M anhattan  ltub&er M anu
fa c tu rin g  D iv . o f R aybestos-M an hattan , 
Inc., P a ssa ic , N . J ., in a n tic ip a tio n  of 
defen se  requirem ents, is believed  by the  
m an ufacturer to be th e  la rg est in the  
country . F iftee n  fe e t  in d iam eter, it 
can accom m odate p ra ctica lly  an y  p iece o f  
equ ip m ent capable o f sh ipm en t by rail. 
It h as  been designed for  vu lca n iz in g  huge  
rubber-lined tan ks and oth er  p rocessin g  
equipm ent, a s  w ell a s m arine propellers, 
sea-w ater b u ndlin g pum ps, and th e like.

features. The system comprises a cop- 
per-bearing steel condensate receiver, 
equipped w ith  a float-controlled make- 
up-w ater valve; one of th is  company’s 
standard  turbine-type motor-operated 
pum ps; a float-operated boiler level con
tro l u n it ;  and the necessary s ta rte r , 
pressure gage, therm om eter, etc. The 
condensate receiver is vented so th a t  no 
back pressure is imposed on the re tu rn  
lines, which makes i t  possible to re tu rn  
condensate from high- as well as low- 
pressure equipm ent. M ake-up w ater is 
au tom atically  added in the receiver to  
compensate for loss of live steam. The 
boiler level u n it is of an improved type 
in which packing is elim inated between 
float and m ercury switches through the 
use of a  specially bu ilt bellows above 
the w ater level. This u n it s ta r ts  and 
stops the pump, cuts off the burner or 
stoker if the w ater level should drop 
dangerously and sounds an  alarm  if 
th is  should occur. A featu re of the 
pump employed is th a t  replacem ent 
liners and im peller m ay be kept on 
hand for quick repairs, a t  about one- 
th ird  the cost of a new pump.

Boiler-Burner Unit
Covering th e  ran g e  from  1J  to  25 

hp . ra te d  cap ac ity , a  new  lin e  of h igh  
p re ssu re  b o ile r u n its  fo r a u to m a tic  
s team  p ro d u c tio n  for in d u s tr ia l  use,

N ew  still heater

Improved boiler return system

Chem & Met Pictured Flow Sheet

has been announced by the York Oil 
B urner Co., York, Pa. Boilers are of 
the vertical type, designed and con
structed  to  w ithstand  high pressure 
and heavy steam  loads, and conforming 
w ith A.S.M.E. codes and s ta te  and 
city  requirem ents. They are  fabricated 
from heavy boiler p la te  w ith  copper 
alloy steel tubes (or charcoal iron 
tubes a t  additional cost). S tandard  
equipm ent includes the proper size oil 
burner, controls, gages, hand injector 
for w ater and all o ther required parts. 
Helical baffles inserted in the tubes 
are used to  increase overall efficiency 
and these baffles can also be used for 
periodic cleaning of the tubes. F ou r
teen sizes in all a re  available. The 
larger boilers of the line are  equipped 
w ith th is company’s new Model T 
Series burners, fea tu ring  th is com
pany’s I r is  sh u tte r for m icrom eter ad 
justm en t of the air-oil m ixture. These 
burners are  bu ilt in three sizes rang 
ing from 3 to  27 g.p.h. oil ra te , for 
from 19 to G4 boiler hp.

Equipment Briefs
D e v e l o p m e n t  of a lubricated plug 

valve capable of handling w orking pres
sures to  7,500 lb. per sq.in., and tested 
to  15,000 lb., has been announced by 
M crco-Nordstrom Valve Co., 400 Lex
ington Avc., P ittsbu rgh , Pa. This valve 
employs a special alloy steel w ith both 
plug and in terio r contact surfaces faced 
w ith Merchrome, th is  company’s new 
development which was described on 
page G97 of our October, 1940, issue. 
Claimed by the m aker to be the high
est du ty  plug valve ever made, i t  is be
ing employed in refineries and other 
process industries requ iring  tremendous 
pressures.

D ev e lo ped  for experim ental and lab
ora to ry  use, a  new pressure reducing 
and relief valve announced by the Grove 
R egulator Co., 1737 Poplar St., Oak
land, Calif., is sta ted  to govern inlet 
pressures up to  3,000 lb. and outlet 
pressures from ys to 1,000 lb. The 
valve is said to  a tta in  extrem e ac
curacy owing to its  enormous ratio  
of valve to diaphragm  area. Sim plicity 
of ad justm en t is another feature. I t  is 
said to be useful on any non-corrosive 
gas.

W edg e  W ir e , which has previously 
been im ported from E ngland and Ger
many, and has in  the past been de
scribed in Client, if Met. for use in 
sieves and screens, is now being m anu
factured in the U nited S ta tes and is 
available from the Wedge W ire Corp., 
5200 H arvard  Ave., Cleveland, Ohio. 
IT  i w ire, which is formed as an  elon- 

(PI ease turn to page S id )
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F i t

TOP EN TER IN G  
pQpTABLE

SIDE ENTER I

f O R  L A R G E  TANfcfr

OFFER YOU

Mixing is one of the largest mass movements of materials in your plant 
and, as such, involves power and time factors of utmost importance to 
you and your profits.

Perhaps you’ve never thought of mixing in just that light—but it’s 
one of the few places where you can still save substantial amounts of 
money. For example, compare the high efficiency of a double action 
“LIG H TN IN ” Propeller Type Mixer with that of cumbersome sweep 
type mixing, recirculation by pumps, air blowing, or contrast the quality 
of a mix produced by the effortless action of a “LIG H TN IN ” Portable 
with tha t produced by wearisome, expensive hand-paddle mixing.

Today more companies than ever owe substantial production savings 
to “LIG H T N IN ” Mixers. A better product, produced in a shorter time 
a t less cost is a substantial reward for a few minutes of your time—your 
first step is to send for our complete set of catalogs describing all styles 
of propeller mixers.

-' T F -

*

,  . i .

C O U P O N

M IXING EQUIPMENT C O M P A N Y ,  INC.
1028 G ario n  A venu e , Rochester, N. Y .

Pleaxc -tend me.
—Bulletin B-(i8—Top Entering Mixers 
— Bulletin B-G5—Portable Mixers 
— Bulletin B-(i(i—Side Entering Mixers 

M IXING PROBLEM WORK 
SHEET

Name................... ............... Title .

F inn............... '



T O M O R R O W —hundredsofp lan ts 
may face a case like this: A mid- 

western m anufacturer was suddenly 
swam ped w ith orders. T he plant had 
a good reserve capacity—yet, push as 
the m anagem ent did, it failed to get 
the output needed.

T he boilers and m achinery w ere in 
excellent shape—but the steam lines 
were sluggish. T he ailm ent was a com 
mon o n e—a cond ition  tha t’s quickly 
corrected  w ith p roper equipm ent.

T h a t’s how  Preventive M aintenance 
entered the case. For, it’s the only sure 
way o f solving p ip ing  problem s and 
keeping them solved. T his sim ple 
technique guides you in insta lling  and 
caring for pipe lines correctly; it 
helps you choose the rig h t valves and 
fittings for every service.

T h is case show s how  Preventive 
M aintenance w orks. W hile the man
agem ent raved, the Superintendent 
put his hands on the trouble. T he m a
chines w ere not only slow  in heating 
up, but they w ouldn’t stay hot. The 
drainage system was inefficient—it 
failed to  rem ove condensate rapidly 
enough to  keep the m achines at maxi
mum tem perature.

T he backlog of orders haunted the

S C R A N  E
C R A N E  C O . .  G E N E R A L  O F F I C E S :  
8 3 6  S .  M I C H I G A N  A V E . .  C H I C A G O

V A L V E S  • F I T T I N G S  • P I P E  

P L U M B I N G - H E A T I N G  - P U M P S

Superintendent. He saw that more than 
ord inary  m aintenance was necessary. 
“ T h e  C ran e  m a n ,” he sa id  as he 
reached for a phone, “ w ill help us 
solve this quickly and surely.”

T he tw o men reviewed the situa
tion. To run  the m achines at top  speed 
m eant keeping  them  at maximum tem 
perature. C ondensate w ould have to 
be d rained  as rapidly as it formed. 
T he correct solution, as Preventive 
M aintenance counseled, involved re
designing of the drainage system, 
and installing  a Crane Inverted Float 
T rap  on each machine.

Results: The condensate trouble was 
banished. Production was immedi
ately doubled. Another user of pip
ing knows the value of Preventive 
Maintenance. Also, knows that the 
best way to get most from piping 
maintenance dollars is to call in the 
Crane Man. Because, backed by 
Crane experience and the great 
Crane line of valves and fittings, he 
offers the means of a successful 
Preventive Maintenance program.
This case conies from  the personal experience o f W.F.C. 
— a Crane Representative in the Kansas City Branch

Y O U R  STEAM  LINES  
KEPT HOT AND DRY  
WITH CRANE TRAPS
You are  n o t g e ttin g  th e  m axim um  
hea t and  p o w er from  steam  if your 
lines are no t p ro p e rly  d ra ined . 
You are s tra in in g  the p ip in g , 
sh o rten in g  the life o f  valves, ex
p o s in g  s te a m -o p e ra te d  e q u ip 
m en t to se rious dam age w hen  
condensate  is n o t rem oved.

In  steam  lines  up to  600  pou n d s 
pressu re , the w asteful an d  dam 
ag in g  effects o f co n d en sa te  are 
com p le te lye lim ina ted  w ith  C rane 
Inverted  O pen  Float Steam  T rap s . 
T hese  stu rdy , sim ple, and  low - 
cost trap s w ill pay fo r them selves 
many tim es over. O nce insta lled  
they req u ire  m inim um  a tten tion  
—yet, autom atically , sto p  steam  
w aste, step up efficiency.

For p ressu res  up to 2 0 0 p o u n d s , 
the C rane line  o f N o . 98 1 traps 
w ill give m axim um  p ro tec tio n  
ag a in s t condensa te  troub les .
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PHENOL
Vapor P h ase  R egen erative Process

P i c t u r e d  H E R E ,  and illustrated also with a simplified 
pictorial flow sheet is the new vapor phase regener

ative chlorination process for phenol synthesis which 
is being employed by Duress Plastics & Chemicals, Inc., 
North Tonawaiula, N. Y. By this process phenol is 
being made at the rate of more than 15,000,000 lb. per 
year. The, process, which is described in considerable 
detail 011 pages 770 to 775 of this issue, yields what is 
said to be the purest phenol commercially available, 
with the production of less than 0.1 lb. of byproducts 
per pound of phenol made, in comparison with the 
2 to 5 lb. of byproducts made by the older synthetic 
processes. Developed by Dr. F. Raschig G.m.b.IL, 
of Ludwigshafen, Germany, the process was licensed 
in 1938 by Dure/ and the new $2,000,000 plant, which 
is by fa r  the largest of its kind, is now in operation 
after a two-year period of design and construction.

The process consists of two vapor phase catalytic 
stages which are fundamentally simple, but become 
complex in practice owing to the need for separating 
and recovering unreaeted materials and the regenerated 
hydrochloric acid which circulates in the process. In 
the first stage, ‘benzone is reacted with a ir and hydro
chloric acid to form monoehlorbenzene and water. In 
Ihe second, tin* monoehlorbenzene is reacted with steam 
to regenerate the 11C1 and produce phenol.

It may be considered that the process slarls with the 
vapor superheater (a) near the center of the flow sheet. 
Benzene vapor, UCI and air mixed in (c) are drawn 
info a converter (d) by suction of fan (/<) at the proper 
temperature for reaction. The ehlorobenzene formed 
(with a small amount of polychlorbenzenes) condenses 
in a partial condenser (e), while the unreacted benzene 
condenses and returns to the process in a final con
denser (</). The monoehlorbenzene after purification is 
vaporized into the second stage of the process, where it 
circulates with steam through a series of towers, heat 
exchangers (s), a superheater ( t ), and a converter (u),  
in the last being in part hydrolyzed to phenol and HC1. 
The 1LCl is condensed in a partial condenser(v), then 
extracted with benzene at (A) to remove what phenol 
il carries and returned to the first stage process to be 
revaporized at (b).  The phenol in circulation is first 
dissolved in water in a scrubber (q),  then extracted by 
benzene from the water in (I),  the water returning to the 
scrubber (q) for further duty. The combined benzene 
extracts oL' phenol are pumped to a fractionating 
column (m)  in the first stage where the benzene is vapor
ized for Ihe first stage process, while the crude phenol 
is .discharged for final two-stage .distillation to produce 
the finished product.

C H E M I C A L  & M E T A L L U R G I C A L  E N G I N E E R I N G
' XOVKUl i KH,  10J¡0 • Pages 789-92

1 This view shows Ihe six copper shell-and-lube final condensers for 
recovering benzene which passes through the first stage partial con
denser. All cooling water for the plant is first used here

2  At the left is the tail gas scrubber in which benzene 
not condensed in the final condensers at the right is 
absorbed for recovery in a hydrocarbon w ash oil

3  This converter for reacting benzene with HC1 and air to form mono- 
chlorbenzene is cooled by circulating air with the fan in the lower part 
through air passages in the catalyst chamber proper

Benzene  vapor

(m)
FRACTIONATING

COLUMN

4 The lower ducts bring the reaction mixture to the first stage 
converters, while the upper remove the reaction products

5 These stills in the distillation building purify ehlorobenzene 
for conversion to phenol in the second stage process

6  Control board for the HC1 vaporizers, with two of the vaporizers at 
left and right barely visible, and the vapor mixer behind the board



7  In this modern power plant with centralized control 
process steam is generated not only for the HC1 vaporizers, 
but also for many other plant operations

8  Control equipment for the vapor superheater which serves both 
stages of the phenol process is centralized on this panel board. The 
superheater provides three different temperature sections

9 Pure phenol produced by two-stage vacuum distillation 
is accumulated in these insulated glass-lined tanks before 
running to storage or the plastics plant

1 0  This small steam-traced nickel line (pictured before the insulation was 
applied) is used to carry pure phenol to the Durez plastics plant. Fully 700 ft. 
long, it is said to be one of the longest nickel lines in existence

13 This is a  part of the tank farm where phenol and intermediate products are stored during production 
from benzene and air. The glass-lined phenol storage vessels at the right are provided with steam coils

1 4  This 200-hp. steam-turbine-driven >, . , ,ven blower circulates the vapors
used in the second stage reaction system

15 Porcelain and glass distribution piping at the top of the 
tower where HC1 is recovered from the second stage reaction

1 1  Pictured here is one of Ihe four second stage converters 
where monoehlorbenzene is hydrolyzed with steam

1 2  This group of time switches 
controls the valves and dampers 
which switch the four phenol con
verters from reaction to activation

MAKE-UP BENZENE

BENZENE STORAGE

I
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You may become a fifth columnist yourself if you don't watch out. 
By passing up opportunities to promote the most efficient produc
tion in your plant or to improve the saleability of your products, you 
may be doing a mighty effective job of slowing things up. Of course 
it's unintentional, but that doesn't affect the result.

Thousands of men like you have found one way that they could 
make truly remarkable improvements in their plant equipment and 
greatly increase the saleability of their motor driven products. It's 
an easy way, too, they simply use Master Motors built to meet 
exactly the individual requirements of each }ob. You, too, can lower 
costs, improve the appearance, efficiency and safety of your product 
or your plant equipment. Investigate MASTER'S unusual ability to 
serve you promptly and economically with motors that really fit 
your individual needs.
THE M A ST ER  E L E C T R IC  C O M P A N Y  • DAYTON. O H IO

¡¡■» MS



P a n h a n d le  P o w e r  & L ig h t  C o m p a n y , 

B o r g e r ,  T e x a s ,  F in d s  A ll is -C h a lm e r s  

L o - M a in te n a n c e  M o to r s  t h e  A n s w e r  

t o  a  T o u g h  O p e r a t i n g  P r o b l e m !

MAKING a man-made cyclone to 
cool 15,000 gallons of w ater per 
minute is a job in itself . . .

But when it has to be done out
doors in all kinds of Texas Pan
handle weather — in heat . . .  in 
rain and dust storms . . . then you’ve 
got a situation that calls for motors 
that are better than ordinary.

Recently when the Panhandle 
Power & Light Company put in a 
Foster W heeler cooling tower at 
Borger, Texas, they knew they were 
up against a tough operating prob
lem. Here’s how they solved it —

They went to their own customers 
in the carbon black industry where 
motor conditions were notoriously 
severe . . . found one motor in gen
eral use. And that motor, they dis
covered, to be the Allis-Chalmers 
d u s t-p ro o f , w e a th e r-p ro o f  Lo- 
Maintenance Motor!

That’s why they selected these same 
motors . . . why today they can 
snap their fingers at all the hazards 
of outdoor m otor service in the 
Texas Panhandle. And best of all 
— they know they’ll continue to 
get low-cost, dependable service for 
many years to come.

C u t  Y o u r  P o w e r  C o s t s  W it h  
L o - M a in t e n a n c e  M o t o r s !

For Allis-Chalmers Lo-Maintenance 
Motors are built with extra-value 
construction to give perform ance 
that’s more than just their nameplate 
ratings. These motors are outstand
ing in having high carbon steel 
frame . . . indestructible rotor . . . 
distortionless stator . . . plus Allis- 
Chalmers famous no-stint policy in

THE PA NHANDLE POW ER & LIG H T 
Company heard amazing stories from 
their customers about the performance 
of Allis-Chalmers Lo-Maintenance M o
tors. T hat’s why they chose these same 
motors to power the four-bladed axial 
flow fans in their new cooling tower 
. . . where 15,000 gallons of water per 
minute are cooled from 105° to 90°F.

materials and workmanship!

W hether you have difficult or easy 
motor jobs, it will pay you to use 
Lo-Maintenance Motors. The trained 
engineer in the district office near 
you will be glad to tell you how 
you can cut power costs. Call him 
today. Or w rite Allis-Chalmers, 
Milwaukee. A1287

i  B  I J E f t

WITH M1ISCH1LNERS MOTORS!



Technical, Industrial, Personal
A. I. CH. E. WILL HOLD ANNUAL 
MEETING IN NEW ORLEANS

The th irty -th ird  annual meeting of 
the American In s titu te  of Chemical 
Engineers w ill be held a t  the St. 
Charles Hotel, New Orleans, Dec. 2-C. 
R egistration  w ill ac tua lly  begin on the 
evening of Dec. 1 and w ill continue on 
the m orning of Dec. 2. The meeting 
will get underw ay 011 the morning of 
Dee. 2 w ith a technical session a t  which 
W ebster N. Jones w ill preside. This 
will be followed by a business session 
a t  which officers and directors for 1941 
will be chosen. In  the afternoon p lan t 
v isits w ill be made to  the Godcliaux 
Sugar Refinery and to Shell Oil Re
finery. Members w ill re tu rn  to  New 
Orleans in the evening for a theatre  
party .

Group breakfasts are  scheduled for 
the m orning on Dec. 3 followed by a 
technical and business meeting. In  the 
afternoon p lan t v isits have been a r
ranged tak ing  in a cottonseed oil plant, 
a  cement p lant, and a  shrim p packing 
p lan t. The annual banquet w ill be 
held in  the evening a t  which Dr. H. G. 
K night, Chief of U. S. Dept, of A gri
cu ltu ra l and Engineering Chemistry 
will be th e  principal speaker. Techni
cal sessions on Dec. 4 are  on the m orn
ing and afternoon schedules. W ebster 
N. Jones w ill preside a t  the former 
and Jam es G. V ail a t  the la tte r . A fter 
luncheon there w ill be a  golf tou rna
m ent and a sight seeing tr ip . On Dec. 
5, a  s tr ip  w ill be made to  G rand Eeaille 
and on the following day p lan ts will 
be inspected a t H attiesburg  and Laurel, 
Miss.

A pproxim ately tw enty technical pa
pers have been scheduled for th e  ses
sions on Monday and Tuesday m orn
ings and W ednesday m orning and 
afternoon. Professor E. P . Schoch and 
W. A. Cunningham of the U niversity  
of Texas w ill discuss wet methods of 
producing gypsum  p laster. ICermit 
Fischer, S. Blechman and E. P. Lip- 
stein of Fischer & P o rte r Co., deal 
w ith th e  elim ination of viscosity as a 
factor in  determ ining ro tam eter cali
brations. Jam es A. Lee of Chcm. <£• 
Met. has a paper on “Chemical Indus
tr ies  in the Deep South.” R. C. H ills 
of Freeport Sulphur w ill give an il
lu s tra ted  account of the Grande 
Eeaille mine which is la te r  to be 
visited by In s titu te  members.

Tuesday’s sessions feature a  num 
ber of papers on petroleum . One of 
ou tstanding in te rest a t  th is  tim e comes 
from Dr. E. C. W illiam s of Shell De
velopment Co., entitled  “Synthetic 
Glycerine and Allied Products.” E. 0 . 
B ennett of C ontinental Oil Co. dis
cusses the economics of design and op
eration  for pressure maintenance and
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condensate recovery. T. P . Simpson,
E. S. Nicholls and J . W. Payne of 
Socony-Vacuum, review recent ad
vances in the Thermofor kiln . L. B. 
Bragg of Foster W heeler Corporation, 
discusses “Packed Columns for Close 
F ractionation .” J . W. Peckie of 
S tandard  Oil Development Co., re 
views d is tilla tion  equipm ent in petro
leum refining.

Professor W. H. Baskervill of the 
U niversity  of Tennessee, describes the 
packed-tower collection of phosphoric 
acid. D. H. Caldwell and H. E. Bab
b itt, of the U niversity  of Illinois, dis
cuss “The Flow of Muds, Sludges and 
Suspensions ¡11 C ircular Pipes.” An
other paper from the same in s titu tion  
under the authorship  of H. F. John
stone, R. L. Pigford. and J . H. Chapin 
(now w ith the duPont company) is 
entitled “H eat T ransfer to Clouds of 
Falling  Particles.” Jam es W. Irw in of 
Monsanto Chemical Co., is scheduled 
to  discuss “The Chemical Engineer’s 
Stake in Free P rivate  E nterprise .”

Two papers 011 different phases of 
solvent extraction are to  be contrib
uted by J . 0 . Maloney and A. E. Schu
bert of Pennsylvania S ta te  College and 
by V. G. Skogan, S tandard  Oil Co. 
(Ind.) and M arvin C. Rogers, of R. R. 
Donnelley it Sons, Chicago.

“H eat T ransfer in a  Long-Tube 
V ertical E vaporator” by 0 . C. Ces
sna and W. L. Badger of Dow Chemical 
Co. and J . R. Lientz of Swenson 
E vaporator Co.; “The U nsteady Flow 
of H eat through Porous M edia,” by 
W. D. H arbert, Humble Oil & Refining 
Co., D. C. Cain, Duncan-Macklenburg 
Co. and R. L. H untington, U niversity  
of Oklahoma; “H eat Transm ission of 
Condensing Organic Vapors,” by A. H. 
Cooper, R. H. M orrison and H. E. 
Henderson of V irg in ia Polytechnic In 
s titu te ; and “A ir Flow D istribution 
Following C ontracting Tubes.” by E. 
L. P ire t and E. J . K u th  of U niversity  
of M innesota are  also scheduled for 
delivery W ednesday afternoon. In  ad
dition there are two papers from 
Polytechnic In s titu te  of Brooklyn, 
namely “Condensation of Vapors for 
Lower Alcohols” by D. F. Othmer and 
R. E. W hite, and “Acetone Absorp
tion by W ater in a  Semi-Commercial 
Packed Tower,” by D. F. Othmer and
E. J . Scheibel.

SYNTHETIC RUBBER CONTRACTS 
NOW IN PROGRESS

A rrangem ents for synthetic rubber 
contracts are  now being negotiated by 
the Rubber Reserve Co., subsidiary of 
the Reconstruction Finance Corp. A t 
least a  half dozen poten tial contractors 
are  involved in  the negotiations. W hile 
no details have been made public i t  
is thought th a t  the sm aller contracts 
w ill provide merely for purchase by the 
government of products made in  de
velopment or other small-scale plants.

In  a  sim ilar way contracts would be 
made w ith large plants which are p r i
vately owned and controlled. B ut in 
order to speed up production, the gov
ernm ent may in s is t on one or more en
terprises th a t  will be government- 
owned and financed through Rubber 
Reserve Co. Such contracts for syn
thetic rubber would be analogous to 
those for explosives except th a t  the 
RFC subsid iary  would be the contract
ing agent instead of the Army.

W ith regard  to  the chemicals re 
quired for the m anufacture of synthetic 
rubber, i t  is probable th a t the m anu
facturer of the rubber will be responsi
ble for the procurem ent of the neces
sary  raw  m ateria ls. Should any doubt 
arise regarding raw  m ateria l supplies, 
the governm ent m ight take a  hand as it 
did when there was a question of 
toluol supplies for the m anufacture of 
explosives.

Du PONT TO BUILD SECOND PLANT 
FOR NYLON MANUFACTURE

A second p lan t for the m anufacture 
of nylon yarn, Du P on t’s new con tri
bution to  the tex tile  industry , will be 
bu ilt a t  M artinsville, Va., th e  company 
recently announced. W ork is to begin 
a t  once. The completed p lant, i t  was 
said, will employ about 750 persons. 
An expenditure of approxim ately $11,- 
000,000 is planned in the present de
velopment.

The p lan t is expected to  come into 
production la te  in 1941, and be in full 
operation in the spring of 1942. W ith 
facilities already  in  operation or under 
construction a t  Seaford, Del., site  of 
the company’s present nylon p lan t, i t  
is hoped th a t the M artinsville project 
w ill create an aggregate capacity  of 
approxim ately 16,000,000 lb.

MICHIGAN ALKALI CELEBRATES 
GOLDEN JUBILEE

The golden jubilee anniversary  of 
the Michigan A lkali Co., founded in 
1890 by the la te  Capt. John  B aptiste  
Ford, was celebrated on Oct. 17 a t  a 
banquet honoring 567 employes who 
have been w ith  the company a  quarter 
century or longer. Officials of the com
pany, most of them d irect descendents 
of the old C aptain, presented gold 
watches to  th e  en tire  lis t  of honor 
guests as token aw ards for th e ir long 
service.
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N ew s from  W a sh in g to n looking to the tim e when they may 
have to reduce use of alum inum .

WASHINGTON NEWS BUHEAU,

D e f e n s e  contracts are being closed 
in rapid  order. Erection of new 

p lants, building of new process equip
ment a t old works, and a general "make 
ready“ job is being done rapidly. 
Actual production on any large scale 
for many specialities is not expected 
un til late spring or summer.

Explosives p lan ts are  the m ajor items 
of chemical engineering preparation . 
Despite some b itte r policy controversies 
real progress is being made regularly  
along lines previously described in these 
columns. Two of the decisions reached 
-during October were of highly political 
significance. One of the T.N.T. p lan ts 
-which the Army wanted to  keep east 
-of the M ississippi was placed in Mis
souri, by orders from the top. And the 
much disputed plan for giving TVA 
an ammonia p lan t culm inated in a de
cision in favor of the Valley A uthority , 
following instructions d irect from the 
W rite  House.

Commodity Procurement

The chemical process industry  is a l
most as much interested as the m ining 
and m etallurgic industries in getting  
supplies of tin , quicksilver, zinc, m an
ganese, and other strateg ic  m etals. The 
resu lts  of the strenuous effort la s t 
summer are beginning to  show in the 
growth of stock piles of these m aterials.

The RFC subsidiary, M etals Reserve 
Co., has contracted to  buy tin  con
centrates from Bolivia, enough cer
ta in ly  to make 12,000 tons per year 
of refined tin . There is a con tract for 
an additional 6,000 tons of tin  equiva
lent per year, contingent upon the 
availab ility  of th is  m ateria l above the 
requirem ents of B ritish  sm elters. A r
rangem ents a re  being negotiated for 
the building of a  sm elter in  the U nited 
S tates to process th is ore. And there 
is a possibility of a second sm elter, 
or g rea ter capacity  a t  the first, to  
handle D utch ore or concentrates if 
they arc brought from the F a r E ast.

The m ajor emphasis on manganese is 
means for conserving lim ited supplies. 
The special advisory comm ittee of tech
nologists has recommended a number 
of methods of saving th a t m etal which 
may reduce the requirem ents in  an 
emergency period substan tia lly .

Tungsten from China is expected un
der an RFC purchase contract. I f  and 
when th a t m etal comes i t  will be cred
ited aga in s t the loan of $30,000,000 to 
the Chinese governm ent made by E x
po rt Im port Bank.

To stim ula te  domestic production of 
these stra teg ic  m etals Congress has 
exempted from the excess profits tax  
any of the earnings from production 
in the U nited S tates of tin , tungsten, 
m ercury, antim ony, manganese, chro
m ite, and platinum .

The need for m ore zinc th an  domestic 
producers can supply is being forecast

McGRAW-HILL PUBLISHING CO.

by some of the m ining industry  spokes
men. Efforts to stim ulate  production 
w ithout governm ent subsidy are  being 
made.

W ashington hoped th a t recent de
cisions of the Mexican governm ent in d i
cated more enthusiasm  for Hemisphere 
solidarity . I t  was reported th a t  P resi
dent Cardenas had taken  a  hand, order
ing th a t  Mexican quicksilver not be 
sold to the Japanese. Control on iron 
and steel scrap, petroleum , and  other 
u rgently  w anted m ilita ry  m ateria ls 
was also indicated. B ut m ost of the 
embargo was short-lived and the u lt i
m ate policy of Mexico rem ained in  
doubt as October ended.

Aluminum has become the “baby” 
of th is  defense program . I t ’s no t as 
tough a n u t as m any of the strategics, 
nor as tick lish  has some of the bo ttle
necks—m achine tools, for instance. B ut 
the demands for alum inum  have jum ped 
to astounding figures, so th a t  today’s 
estim ate of needs tom orrow is woefully 
inadequate.

Production of alum inum  in 1939 in 
th is country to taled  325,000,000 pounds. 
By mid-1942, on present schedules, pro
duction capacity  in the country  w ill ex
ceed 700,000,000 pounds— 350,000 tons.

A rranging  for increased alum inum  
production was one of th e  first big prob
lems dumped in to  the lap of the de
fense commission when i t  arrived in 
W ashington. And i t  is one of the 
m ost recent problems back for new 
solutions.

Twice since June  A lumnium Co. of 
America has scheduled huge increases 
in its  reduction p lants in  the Tennessee 
Valley. The firs t 30,000,000-lb. u n it 
of the company’s new p lan t a t  Bonne
ville hard ly  had begun operations be
fore plans were being made to  increase 
its o u tp u t from 60,000,000 to  150,- 
000,000 lb. a  year. The Reynolds 
M etals Co., w ith  RFC funds, is en ter
ing the alum inum  production field, in 
the TVA area, w ith  TVA power.

A luminum is the biggest power user 
of the Government’s two biggest hydro
electric projects— TVA and the Bonne
ville-Grand Coulee pool. TVA got 
money from Congress to expand its  
system to supply alum inum  needs and 
Aluminum Co. plans to  s ta r t  another 
power dam on the L ittle  Tennessee 
River to supply w hat TVA cannot. The 
Reynolds company lias contracted for
100,000 tons of bauxite a year from 
the Companhai G eral de M inas of 
Brazil, to  feed its  chemical p lant.

More p lan t expansion is s til l ex
pected. Yet so voracious are  the 
demands for alum inum  by th e  airp lane 
in dustry  in  m eeting defense contracts 
th a t even th is  huge increase in 
production m ay not be enough. A uto
mobile m anufacturers a lready are 
experim enting w ith  increased use of 
magnesium in ligh t m etal alloys; have 
tested cars w ith  magnesium alloy parts,

Priorities

The P residen t’s executive order la te  
in October se tting  up form al m achinery 
for Government p rio rities did not— and 
was not intended—to replace now the 
system of vo lun tary  prio rities already 
regulating  defense order deliveries. 
This vo lun tary  system will be con
tinued ju s t as long as i t  rem ains 
effective.

The executive order invoked the per
missive au th o rity  given the P resident 
in legislation passed la s t June, b u t the 
agency which Roosevelt charged w ith 
the job of adm inistering  the au tho rity  
quickly announced it  did not intend to  
use its  m andatory  powers in the fore
seeable fu ture. Donald M. Nelson, 
named prio rities adm in istra to r, said he 
hadn’t a  specific case in mind to recom
mend to  the special board consisting 
of W illiam  S. K uudson, Edward R. 
S te ttin ius, J r ., and Leon Henderson.

One im m ediate objective of the order 
was an  effort to provide legal protection 
against non-fulfillment of con tract su its 
for m anufacturers who agree under the 
vo lun tary  system of preference ra tin g  
on defense order deliveries to  give Army 
and Navy orders the green ligh t in 
th e ir production schedules.

A growing need for such legal safe
guards preceded prom ulgation of the 
form al m achinery. More and more 
frequently, acceptance of defense orders 
w ith definite preference ra tin g s is con
flicting w ith schedules for deliveries 
to  p rivate  accounts. In  most cases, of 
course, the p riva te  accounts were per
sonally w illing to agree to delivery 
delays to make way for defense pro
duction, bu t legally they found i t  diffi
cu lt to do so.

Existence of m achinery to  compel 
giving right-of-w ay to  defense orders, 
often w ithout i t  actually  being used, 
is fe lt to be probably all th a t is needed 
to  clear up these problems for the tim e 
being a t  least.

I t  is im portan t to  note th a t the 
executive order gives the p rio rities 
board full au th o rity  to  require p rio rity  
in  deliveries of Arm y and N avy orders 
over all deliveries (not new orders) 
for p riva te  account or for export. The 
board planned to begin a t  once nam ing 
committees for industries in which vol
u n ta ry  p rio rities are  in  effect and to 
prom ulgate rules and regulations to 
im plem ent the w ork of carry ing  on the 
volun tary  system.

TVA Ammonia Fight

The old wounds suffered during 
earlier ba ttles between public owner
ship and p rivate  ownership advocates 
in  W ashington were reopened during  
October. A fter much m aneuvering be
h ind the scenes, the Army Ordnance 
Corps was authorized to contract w ith 
TVA to design, build, and operate a 
synthetic am m onia p lan t as a p a r t  of 
an  am m unition n itra te  contract.

This pu ts TVA in the position of
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L a te s t  R e v i s e d  S t a t u s  o f the  A r m y 's  M u n it io n s  P la n t s

T yp e  Operator Location  C o st

Sm okeless Po w d e r................  D u P o n t .....................  Charlestown, I n d . . . .  S o l , 000.000
H ag  L o a d in g ......................... D u P o n t ...................... Charlestown, I n d . . . .  *
Sm okeless Po w d e r................  Hcrcu lcs P ow d e r  Radford, V a ............. S35,000,000
B a g  L o a d in g ......................... Hercules P ow d e r  Rad fo rd , V a ...................  *
T N T - D N T ........................... D u P o n t ...................... W ilm ington , 111........ S l l ,000,000**
A m m un ition  L o a d in g ...........  Sanderson P o rte r... W ilm ington , 111........ S H , 000,000
T N T - D N T ........................... A tla s  Po w d e r............. St. Charles, M o .......
A m m unition  L o a d in g ...........  N o t  announced  U n io n  Center, I n d . . . S14.000.000
Am m un ition  L o a d in g ...........  A tla s  P o w d e r............. Ravenna, O .............  $14,000,000
A m m unition  L o a d in g ...........  N o t  announced  Davenport, l a   S14,000,000
A m m o n ia .............................. D u P o n t .....................  M organ tow n, "W. V a .  S 7 ,500,000***
A m m o n ia .............................  A llied Ch em  & D y e . .. K e n tu c k y ................. $7 ,5 00 ,000***
A m m on ium  N itra te .............. T V A ..........................  M u sc le  S h o a ls   S10,000 ,000***
To luo l (petroleum process).. H um b le  O il C o   Baytow n, T e x   $1 1 ,85 7 ,0 00 ****
T e try l................................... D u P o n t ...................... N o t  announced  *

Note: A dd itional T N T  and Te try l plants are expected.

* C o st  not yet negotiated. * * * *  In c ludes $1,097,000 for equipm ent
* *  P lan t size to bo increased, probably  doubled. at existing H u m b le  plant.

* * *  C o st estimated, contract not yet signed.

m anufacturing  complete mixed fe r til
izers in com petition w ith  private  en ter
prise. when the emergency is over. As 
a consequence the fertilizer and chemi
cal in terests are very much disturbed 
by the situation . They feel th a t this 
action, taken  a t  the d irect request of 
the P resident, was a needless diversion 
of defense ac tiv ity  in order to support 
a favorite philosophy of many New 
Dealers. I t  is hoped, probably ra th er 
vainly, th a t a fte r the election hubbub 
has died down there m ay be some chance 
for reconsideration of the action.

There was some effort to  make this 
decision appear a unanim ous finding 
of the Defense Commission. L ater it  
was definitely dem onstrated th a t Stct- 
tin iu s and K nudsen opposed to the very 
end the p u ttin g  of the governm ent into 
business in th is fashion. The other 
5 voted for it, including 4 New Dealers 
and railw ay representative Ralph Budd.

The argum ents used by TVA in ad
vocating th is p lan were num erous, in 
cluding two of technical significance. 
I t  was claimed th a t they could do the 
job cheaper because they  already had 
land, u tilities , and service facilities, 
and an an tique amm onium n itra te  
plant. The saving is variously esti
mated, by opponents as zero, by friends 
as high as “several million dollars.” 
The second technical argum ent was th a t 
TVA should have the am m onia p lan t 
so th a t i t  could expand its  educational 
and dem onstration w ork in support 
of concentrated fertilizer program s. 
Opponents have, of course, pointed out 
th a t education to the tune of 150 tons 
of ammonia per day is ra th e r beyond 
usual pedagogic lim its. If  th is  am ount 
of ammonia were used in a typical 
fertilizer concentration i t  would be 
equivalent to  3000 tons of mixed fer
tilizer per day, or J of a  m illion tons 
per year. T hat is more th an  10 per 
cent of the country’s average con
sum ption.

Defense Plants

More m ajor revisions m arked the 
progress during  October of the A rm y’s 
projected chain of defense am m unition 
and powder factories. In  several re 
spects the construction lis t has been 
curtailed  and, while the five m unitions 
d is tric ts  map for locating these p lants 
w est of the Alleghanies and E ast of the 
G reat P lains has no t been scrapped, the 
original schedule of m aking each of 
these d is tric ts  largely self-sufficient, has 
been drastica lly  altered.

P lan ts  have been (or will be) located 
in each of the five areas, bu t different 
types of operations are  tending to be 
concentrated— production factories in 
the N orth , raw  m ateria ls  producers in 
the South. Progress in getting  these 
government - owned p rivately  - operated 
p lan ts underw ay stepped along a t  a 
faster pace in  October, bu t a  number of 
im portan t un its  still a re  no t under 
signed contract.

In  some cases, however, contractors 
are  going ahead w ith these p lan ts while 
final negotiations on term s and even

locations are being worked out. P o lit
ical interference is responsible for a 
g rea t p a r t of th is  delay, bu t the tug- 
of-war over p lan t locations was more 
pronounced because the Army in the 
first instance wasn’t  a ll set to go.

Most im portan t to the chemical in 
dustry  among the program revisions is 
the fact th a t the proposed new arsenal 
for Chemical W arfare Service probably 
is out of the picture, a t  least insofar 
as the cu rren t year’s appropriations. 
Transfer of Explosive D production to 
the D uPont-operated TNT p lan t a t 
W ilmington, 111., indicated also th a t 
the proposed combination picric acid 
and DNT factory planned for central 
Ohio has been dropped from the present 
program . Army planners, too, were 
tending, late in October, tow ard the 
belief th a t the scheduled cotton p u ri
fication p lan t is not now needed.

I t  is probable, mostly because of the 
disputes over locations, th a t the two 
smokeless powder factories for which 
contracts have been announced, w ill be 
the only ones bu ilt in the present p ro
gram , instead of four as planned. Both 
these factories—a t Charlestown, Ind., 
and Radford, Va.—have been ordered 
g reatly  expanded from the size provided 
in original contracts. This same kind 
of telescoping of p lan t numbers has 
been carried into the TNT program  also. 
The first TNT factory  awarded—Stone 
& W ebster built, D uPont operated—will 
be more than  doubled by contract alm ost 
before ground is broken.

Biggest and sharpest dispute devel
oped in getting  the munitions program 
going has been over location and opera
tion of amm onia and ammonium n itra te  
plants, and the decision, when i t  came 
la te  in October a fter weeks of heated 
dispute, was a d istinct victory for the 
New Dealers over the defense commis
sion’s staff of chemical experts.

The commission approved the Army 
plan for a TVA-opcrated 150-ton daily  
capacity amm onia p lan t a t  Muscle 
Shoals and for modernizing the n itra te  
p lan t to produce ammonium n itra te . 
Originally, i t  was planned to  have 
Allied Chemical & Dye operate the 
Muscle Shoals amm onia works, TVA 
the n itra te  p lan t—b u t the A uthority  
wanted to ru n  the whole show, doubt
less looking ahead to the day when it  
can make ou t a  case before Congress

to have the am m onia works turned over 
to i t  for commercial fertilizer m anu
facture. Allied still is to build  an 
ammonia p lant, somewhere in K en
tucky, and there w ill be a th ird  syn
thetic ammonia works operated by 
D uPont near M organtown, W. Va.

Delay in s ta rtin g  the ammonia p lants 
also is holding up decisions on TNT 
plan ts and locations. The D uPont fac
to ry  a t  W ilmington can operate w ith 
existing commercial ammonia bu t 
fu rther demands for explosives prob
ably would crowd existing production 
capacity. The Army has announced 
th a t A tlas will operate one of the 
additional TNT factories bu t no site 
has been selected and operators have 
not even been picked for several other 
sim ilar units.

News "Fines"

Overtime W ages—By no means a ll 
persons receiving $200 or more per 
m onth are exempt from  th e  lim ited 
working hours under the new defini
tions of executive, adm inistrative, and 
professional employees. Such workers 
to  be exempted from overtim e pay m ust 
be doing work requiring  regu lar exer
cise of discretionary power or some 
special scientific or technical skill. 
Mere supervision of routine operations 
does not provide exemption.

Chemical Manganese —Stock pile p u r
chases of manganese ore are  being 
made by the RFC subsidiary, M etals 
Reserve Corp. I f  any of the  ore 
offered appears to be of chemical grade 
th is m ay be segregated in the stock 
pile so th a t i t  can be allocated to  
chemical industry  users in the event of 
real emergency. However, th is  govern
m ent buying does no t include any 
special effort for these particu la r types 
of ore.

Manganese Beneficiation —The B ureau 
of Mines is to  spend approxim ately 
$2,000,000 on a special study  of the 
means for beneficiating domestic m an
ganese ores. The various proposed 
methods for p ilo t p lan t tr ia l have been 
reviewed critically  by the  special ad 
visory committee to  the Defense Com
mission. The B ureau is establishing 
several new field un its  to  investigate 
the m ost prom ising recommendations 
and reserves.
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COLONIAL INTERESTS OF GERMANY HAVE BEEN MADE 
SUBJECT OF RECENT INTENSIVE STUDIES

From Our German Correspondent

C o l o n i a l  in terests of Germany were 
emphasized a t th e  congress on 

tropical medicine held in H am burg 
Oct. 3-3 in  celebration of the 40th an 
niversary of tbe founding of the In 
s titu te  for Ship and Tropical D is
eases. Significantly, “Colonial Hygiene 
in  A frica” was the theme of the m eet
ing. A t the same tim e a new advanced 
Academy for Tropical Medicine in con
nection w ith the In s titu te  was opened 
under the direction of Professor Holz- 
mann, German au tho rity  on tropical 
diseases.

The U niversity  of H am burg recently 
established a chair for the study of 
forestry in foreign countries and col
onies. Prof. F ranz Heske of Dresen 
is in charge of the new departm ent 
which was established under the spon
sorship of M arshal H erm ann Goering. 
Goettingen U niversity  lias set up an 
In s titu te  for Colonial A griculture, giv
ing courses in geography, ethnology, 
clim ate and soil research, tropical hy 
giene, and native languages. The older 
W itzenhausen Colonial School has ju s t 
revised its  study plans to  provide 
courses g raduating  colonial farm ers.

Another indication of colonial in 
terest was the annual convention held 
recently in N ürnberg of experts from 
all German universities engaged in  the 
field of tropical medicine and science.

The Reich chemical industry  has a l
ways played an active p a r t in  th is 
colonial p icture even in post W orld 
W ar I days when Germany was w ith 
out colonies. For example, approxi
m ately 50 per cent of German chemi
cal products shipped to  South America 
la s t year were medicinal preparations. 
The to ta l value of German medicináis 
exported to  all p a rts  of the world in 
the 7 months of 1039 before the o u t
break of the w ar was 81,800,000 RM 
compared w ith  73,400,000 RM in the 
first seven m onths of 1938. Domes
tic  requirem ents due to the w ar condi
tions have largely offset the losses in 
foreign sales, and the field of medicináis 
is still reported to be one of the most 
successful branches of the chemical in 
dustry .

The new m ateria ls exhibited a t  the 
B reslau Dechema fa ir included a large 
acid-proof container made from spun 
quartz , an u ltra-ligh t block of “ solidi
fied foam,” la te s t in su la ting  m aterial, 
and a new fire extinguisher which 
generates a foam claimed to sm other 
a ll fires, including those from gasoline 
and oil, more completely than  ex
tinguishing m ateria ls  used heretofore. 
A t the Leipzig Trade F a ir  a new wa
terproof m ateria l made entire ly  from 
artific ia l resin  w ithou t any woven 
threads of tex tile  s tru c tu re  was ex
hibited. The m ateria l resembles oiled 
silk, is elastic like rubber bu t has no 
smell, is re s is tan t to heat, w ater and 
acids, and is claimed to be easy to  
clean. Men's and women’s raincoats

made of th is m aterial were exhibited, 
and a  heavier quality  of the same 
goods is being used for protective 
aprons for workers in  chemical or 
m etal factories.

New plastic  products have also been 
displayed a t  recent fa irs. The value 
of plastic production, especially syn
thetic  resins, has expanded to  about 
300 m illion RM per year in  the Reich. 
The shortage of im ported raw  m ateria ls  
has given added im petus to the devel
opment of new plastic  products, many 
of which have come into th e ir  own, 
no t as “substitu tes,” b u t as products 
w ith improved or entirely  different 
qualities. Because of recent technical 
advances in  plastics, an apprentice 
workshop, th e  first of its  kind, has 
been established in  H alle to  tra in  men 
from all p a rts  of th e  Reich to  work 
and weld the new p lastic  m aterials.

Production in  the chemical industry  
has been hampered by the loss of skilled 
personnel called to  arm y service in  a 
recent “combing ou t” procedure. As a 
m atte r of fact, th is  shortage is  common 
to all industries. D uring  the p as t two 
months another 50,000 foreign workers 
have been brought in to  the  Reich, bring
ing the to ta l to  950,000. 550,000 of
these foreign w orkers are in  ag ricu l
tu re , and the rem ainder are  engaged 
in various industries. In  addition, an 
increasing num ber of skilled and un
skilled w ar prisoners are  being p u t to 
work in factories no t d irectly  con
nected w ith  defense. An elaborate sys
tem has been devised whereby the fac
to ry  m ust take no less th an  10 and 
no t more than  20 prisoners, m ust pro
vide specific living accommodations for 
the prisoner-workers and for two arm y 
guards. The prisoners are  paid about 
GO per cent of the norm al wage scale 
for German workers, and in  exceptional 
cases up to SO per cent, the money not 
being paid directly  to  the prisoner, bu t 
being held in  tru s t, p a rtly  to  cover 
cost of board, and the balance is to be 
given the prisoner upon release.

A lthough figures are no longer pub
lished, i t  has been indicated th a t the 
severance of Germany from overseas 
m arkets as well as the raw  m ateria l 
shortages have caused declines in  pro
duction of some chemical branches of 
dyes, pain ts and pigm ents, and soaps. 
The shortage of im ported fa ts  and oils 
has caused a definite deterio ration  in 
quality  of soaps which now contain 
more domestic substitu te  fillers, and 
are carefully rationed. Textile ra tions 
have been increased 50 per cent since 
Sept. 1, indicating  an  easing of sh o rt
ages in  th is  field.

A considerable sh ift has occurred 
in  the p a in t industry . F or several 
years there has been a lessened con
sum ption of im ported drying oils, es
pecially of linseed oil and gums. There 
has, however, been a  g rea t increase in 
production of nitrocellulose and syn

thetic resin lacquers, chlorinated ru b 
ber pa in ts and other coatings. G lyptal 
and alkvd resins are being used as sub
s titu te s  for linseed oil. I t  is claimed 
th a t a  satisfac to ry  substitu te  for tu r 
pentine has been found and th a t  shellac 
is being obtained in sm all am ounts 
from old phonograph records.

To encourage operators to  convert 
diesel and other motored trucks to  u s
ing wood generator gas in  place of 
diesel oil and gasoline, the Reich gov
ernm ent is g ran ting  a subsidy of 1000 
RM for every diesel truck  converted 
and 600 RM for every gasoline m otor 
vehicle. A new company, th e  Gesell- 
schaft fuer Tankholzgewinnung and 
H olzabfallverw ertung A.G. has been 
founded to m anufacture wood generator 
gas from lum ber scraps and w aste 
wood. The motor fuel is to be m ar
keted th rough  a newly formed or
ganization which is se tting  up d is
tr ib u tin g  sta tions all over the Reich.

COMMITTEES FOR CHEMICAL 
SECTION OF N.S.C.

The Chemical Section of the N ational 
Safety  Council has selected an  execu
tive comm ittee consisting of Stanley 
W arzala, American Cyanamid Co., 
general chairm an, F . W. Dennis, 
Hooker Electrochemical Co., vice-chair
man in charge of program , S. W. 
Gurney, L iberty  M utual Insurance 
Co., secretary. The news le tte r com
m ittee  is composed of Jam es J . 
Duggan, Carbide & Carbon Chemicals 
Corp., chairm an, R’. S. Mackie, Incan
descent Lamp Dept., General E lectric 
Co., and J . H. Taylor, P rocter & 
Gamble Co. D. S. M cEachern is chair
man of the engineering committee w ith 
H arold  W. Baker, E astm an K odak Co.,
F . W. Ju rick , W estvaco Chlorine P rod
ucts Corp., and S. E. W hiting, L iberty  
M utual Insurance Co., as the other 
members.

S. M. McCutcheon, the Dow Chemical 
Co., heads th e  d a ta  sheet committee 
w ith  R alph 0  Keefer, A luminum Co. of 
America. Dr. Leonard Greenburg heads 
the health  comm ittee assisted by John  
S. Shaw, Hercules Powder Co. C. E. 
Sevrons is chairm an of the member
ship comm ittee w ith  W. L. Hammers- 
ley, E lectric S torage B attery  Co. as 
the  o ther member. H. R. B ixler, chair
man, Union Carbide & Carbon Corp., 
John  Clements, Michigan A lkali Co., 
and R alph L. Rogers, Tennessee E a s t
m an Corp., make up the poster com
m ittee.

The publicity  committee is headed by
S. D. K irkpa trick , Ohem. cC- M et. w ith
A. L. W atson, K oppers Co., and 
Clarence Wigle, N iagara  A lkali Co. as 
the other members. John  Roach, Dep
u ty  Commissioner of Labor, Trenton, 
and K. E. Roof, W illard  S torage B a t
te ry  Co. make up the safety  in struction  
card comm ittee w ith E. F. K ing, Lever 
B rothers Co., chairm an. The sta tis tic s  
and contest comm ittee is made up of 
R. C. S tra tton , chairm an, The Travelers 
Insurance Co., and H. L. M iner, E. I. 
duP ont de Nemours & Co.
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OIBUTYL PHTHALATE

M o n s a n t o  C h e m i c a l s
S E R V I N G  I N D U S T R Y . .  . W H I C H  S E R V E S  M A N K I N D
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A C O M P A R ISO N  OF VAPOR  
PRESSURES OF THE MOST W IDELY  
USED PHTHALATE PLASTICIZERS

350 300 250 200 I7S 150 125 100 75 50 25
Temperature Degrees C.

Dibutyl Phthalate is one o f  the m ost widely used plasti- 
cizers for nitrocellulose. It is also an efficient plasticizer for 
cellulose acetobutyrate and Kauri and Manila natural 
resins. I t  has good compatibility w ith polyvinyl chloride, 
and can be used in ethyl cellulose, alkyd and phenolic 
resins, and polyvinyl acetate, the degree o f  suitability de
pending upon the use intended for the finished goods. It 
is one o f  the plasticizers recommended for imparting 
maximum flexibility to the polyvinyl acetals. I t is compat
ible with m ost lacquer resins.

Outstanding for its color stability, Dibutyl Phthalate is 
especially suited for use in  colorless, white or delicately 
tinted products. Because of its chemical stability and high 
solvent power for m ost plastic materials, it is one o f  the 
most acceptable plasticizers for general use.

Dibutyl Phthalate finds additional uses, outside o f  the 
plastics and lacquer fields, as a lubricating agent, as a 
solvent for perfume oils and as a perfume fixative. For 
further information, inquire: M o n s a n t o  C h e m i c a l  
C o m p a n y ,  St. Louis, U. S. A.

S P E C IF IC A T IO N S
A p p e a ra n c e ...........................................................C lear, o i ly  liq u id
C o l o r ................................. P ract ica lly  co lo r le ss  ( A P H A  10 m ax.)
O d o r ..................................................................................... S l ig h t
A c id it y  (as p h th a lic  a c i d ) .......................................... 0 .01%  m ax.
Sp e cific  G rav ity  20 ° /2 0 ° C ....................................... 1.048 =b 0.001
R e fract ive  In d e x  at 25°C .....................................  1.4905 ±  0.001
P u r i t y ...................................................................... 99%  m in im u m
Sulfur (copper strip t e s t ) ......................................................Negat ive
B o i l in g  P o i n t .................................................  340° C . (7 6 0  m in .)

20 6°C . (2 0  m in . )
C ry sta lliz in g  P o i n t .................................................— 35°C . approx .
M isc ib le  w ith  a ll co m m o n  o rga n ic  so lve n ts  and  w ith  o ils , but 
so lu b le  in  w ater o n ly  to  extent o f  0 .0 0 1 %  at 30° C.



OIL CHEMISTS REPORT ON 
OXIDATION PROBLEMS

A symposium oil Oxidation, Rancid
ity , and Flavor Reversion of F a ts and 
Oils was the high point of the recent 
Chicago m eeting of the American Oil 
Chemists’ Society. In tensity  of in te r
est in  chemical changes common to fa ts  
and oils was shown by the record a t 
tendance, more than  300 reg is tran ts  
representing the oil and fa t industries 
of th is country and Canada.

H. A. M attill, S ta te  U niversity  of 
Iowa, evaluated all observed evidence 
of the mechanism of the oxidation of 
fa ts  as merely straw s in  the wind. 
H is conclusion was th a t, “No all-in
clusive theory of auto-oxidation can 
yet be form ulated. Once the beginning 
or induction period is past, events fol
low thick and fa s t in g rea test confusion 
bu t nevertheless according to  a  plan. 
The plan is flexible and in p a r t  dictated 
by the events or steps themselves. P e r
haps the prim ary reaction in the oxida
tion of fa t yet rem ains to be discov
ered.”

W ayne R. Coe, Food Research D ivi
sion, U. S. D epartm ent of A griculture, 
identified m etals and ligh t as prim ary  
factors known to increase the ra te  of 
oxidation of fa ts  and oils. A ir, m ois
ture, tem perature  and photo-sensitizers 
were tagged as contributing  factors. 
Conclusions draw n by Mr. Coe were 
th a t :  1. oils and fa ts  keep free from 
rancid ity  longest by excluding, as fa r 
as possible, objectionable m etals (cop
per p a rticu la rly ) ; 2. when oil-bearing 
foods are exposed to lig h t the u lt ra 
violet, v iolet and blue regions of the 
spectrum  (wave lengths below 4900 A) 
promote rancid ity  m ost actively; and
3. ligh t from those regions of the spec
trum  reactive in  catalyzing rancid ity  
appear to correspond w ith  the ligh t 
absorption regions of th e  oils.

H. S. Olcott, Mellon In s titu te  of 
Research, described the mechanism of 
fa t oxidation as a  chain reaction be
cause such sm all am ounts of certa in  
anti-oxidants were found to re ta rd  oxi
dation  for long periods of time. Good 
sources of V itam in  E  and of ascorbic 
acid (V itam in C) as well as poly
phenols, pyrogallol, hydroquinone, ca te
chol, apional, and hydroxy-hydroqui- 
none were suggested as antiox idants for 
lard. Less effective arc  the meta-sub- 
stitu ted  polyphenols such as resorcinol 
and pliloroglucinol.

Action of the anti-oxidants was ex
plained as preventing the combination 
of reactive fa t molccules w ith oxygen 
of the a ir  to form highly reactive 
peroxide derivatives, which would in 
tu rn  tran sfe r p a r t of the ir molecular 
energy to inactive fa t molecules to 
make them reactive. In  the absence of 
an anti-oxidant, from 1,000 to  10,000 
fa t molecules m ight thus be m ade reac
tive and become oxidized w ith  th e  de
velopment of rancidity .

F . C. V ibrans, In s titu te  of American 
M eat Packers, identified the active oxy
gen te s t as the one m ost used in present 
day laboratories to estim ate th e  re la 
tive keeping qualities of edible fa ts

and oils. The Schaal te s t was given 
as the one quite generally used spe
cifically in  bakery laboratories.

Lucius W. Elder, J r ., General Foods 
Corp. Laboratories, Hoboken, N .. J., 
classified the development of rancid ity  
in flaked b reakfast cereals as being 
quite different from th a t in shortenings 
and related oils. Solution of the ra n 
cidity problem in cereal flakes is viewed 
as resting  heavily upon a study of col
loidal or physical characteristics of 
the flake surface.

R. R. K ing, In te rs ta te  Cotton Oil 
Refining Co., Sherm an, Texas, reported 
th a t refined cottonseed oil is preferred 
to crude oil for industria l storage. 
Refined oils made from stored crudes 
arc  not as stable for storage as those 
made from fresh crudes. However, good 
quality  crudes can be stored sa tisfac
torily  under carefully  selected and con
trolled storage conditions.

POTASH SUPPLY ADEQUATE FOR 
NATIONAL DEFENSE

T hat adequate supplies of potash a re  
assured America’s ag ricu ltu ra l defense 
program , was stated  a t  Knoxville, 
Tenn., on Oct. 22 by Dr. J . W. Tur- 
rcntine, p resident of the American 
Potash In s titu te , W ashington, D. C., 
in an  address before the R otary  Club. 
In  his opening rem arks the speaker 
contrasted the years 1914 and 1939 in 
both of which w ar was declared in  
Europe.

W hen w ar was declared in 1914, the 
price of potash soared from $35 to 
$350 and even to $500 per ton. In 
1939 when w ar was declared the price 
was $25 per ton and there i t  s till re 
m ains—$10 lower for the same grades 
of potash sa lts  th an  in 1914. The 
reason, as pointed ou t by Dr. Turren- 
tine, is th a t du ring  the intervening 
years America has developed a  potash 
industry  now capable of m eeting Ameri
can requirem ents for th is  essential fe r
tilizer ingredient, whereas in 1914 the 
German potash mines represented the 
sole source of th a t  commodity for 
world agriculture.

"WHO'S WHO IN ENGINEERING" 
UNDER REVISION

Engineers th roughout the country 
w ill soon reccive m ateria l, question
naires and previously prin ted  records, 
bearing on the new (5 th ) edition of 
“Who’s Who in Engineering.” This 
work is being revised under the edi
torship  of Dr. W. S. Downs, w ith 
qualifications established by a  com
m ittee of the engineering profession, 
composed as follows: Audrey A. P o tter, 
chairm an, Dean, Schools of E ngineer
ing, Purdue U niversity ; Col. L. B. Lent, 
vice-chairman, executive secretary, 
American Engineering Council; F red
eric L. Bishop, secretary, Society for 
Prom otion of Engineering E ducation; 
C. E. Davies, secretary, American So
ciety of Mechanical Engineers; H. H. 
H enline, na tional secretary, American 
In s titu te  of E lectrical E ngineers; T.

K eith Legare, secretary, N ational Coun
cil S ta te  Boards of Engineering E x
am iners; A. B. Parsons, secretary, 
American In s titu te  of M ining and 
M etallurgical E ngineers; George T. 
Seabury, secretary, American Society 
of Civil E ngineers; Stephen L. Tyler, 
secretary, American In s titu te  of Chem
ical Engineers; John  A. C. W arner, 
secretary and general manager, Society 
of Automotive Engineers.

BAUXITE AND ALUMINUM OUTPUT 
WILL BE INCREASED

Plans for fu rther increases in  the 
production of alum inum  in sufficient 
volume to meet the m ilita ry  require
ments of the national defense program  
as well as present civilian needs were 
announced la s t m onth by E. R. Stet- 
tin ius , J r .,  member of the N ational De
fense Advisory Commission.

The Aluminum Co. of America, a t 
present the sole producer of ingot a lu 
m inum  in th is country, w ill add three 
new un its  to its  Bonneville, W ash., 
p lan t, which will increase production 
by 90,000,000 lb. per year, and w ill ob
ta in  approxim ately 100,000 kilow atts 
of additional power from the Bonne
ville A u thority  to supply these p lants. 
The first u n it of the Bonneville p lan t, 
which was sta rted  a fte r the outbreak 
of th e .w a r , came into production in 
Septem ber and the second u n it will 
be ready in  December. A new u n it a t  
the company’s p lan t a t  Alcoa, Tennes
see, w ill begin operations early  in 1941 
and other un its  in  the TV A d istric ts  
will come into production during  the 
early p a r t of 1942.

Aluminum production of th is coun
try  in 1939 was 325,000,000 lb. Present 
capacity is 450,000,000 lb. and i t  is 
now estim ated th a t  annual capacity  by 
•July 1942, including the projects a l
ready under way a t  TVA and the p ro 
posed increases a t  Bonneville, w ill reach 
a to ta l of approxim ately 700,000,000 lb., 
or well over double the capacity  of 
1939.

The Reynolds M etals Co. also is 
planning the production of ingot a lu 
minum  w ith  the aid of a  $15,800,000 
loan from the Reconstruction Finance 
Corporation. C onstruction is expectcd 
to s ta r t  im m ediately on a p lan t a t  
Sheffield, A labama, which the company 
antic ipates will be in production by 
J u ly  1941. The estim ated o u tp u t when 
in full production w ill be 60,000,000 lb. 
annually .

In  connection w ith  bauxite, Mr. Stet- 
tin iu s  pointed ou t th a t about 55 per 
cent of th is  m ateria l is im ported, 
chiefly from D utch Guinea, and the 
balance conies largely from A rkansas. 
Im ports from D utch Guinea w ill be in 
creased and g reater production also is 
an tic ipated  in A rkansas. W hile the 
Defense Commission does no t an tic i
pate  any in te rrup tion  in the supply 
from South America, i t  is estim ated 
th a t  the supply of bauxite available in 
th is  country, even were im ports sus
pended, is sufficient to take  care of re 
quirem ents for a t  least eight years.
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GENERAL CHEMICAL COMPANY
I 4 0  R E C T O R  STREET,  N E W  Y O R K ,  N. Y.

Sales Offices: Atlanta • Baltimore • Boston • Buffalo • Charlotte (N. C.) • Chicago 
Cleveland • Denver • Houston • Kansas City • Milwaukee • Minneapolis 
Montezuma (Ga.) • Newark (N. J.) • New York • Philadelphia • Pittsburgh

Providence (R. I.) • St. Louis • Utica (N. Y.)

Pacific Coast Sales Offices: San Francisco • Los Angeles

Pacific Northwest Sales Offices: Wenatchee (Wash.) • Yakima (Wash.)

In Canada: The Nichols Chemical Company, Limited • Montreal • Toronto • Vancouver

T h ere  is a good deal of publicity 

given these days to the results of indus

trial research . . . but mostly that con

cerned with new consumer goods. There 

is, however, another and equally impor

tant phase of industrial research . . . that 

which deals with the general production 

problems of industry . . . and provides 

cooperation in improving methods and 

processes.

Specifically, what does this research 

accomplish? Industrial costs are, in many 

cases, lowered. Manufacturing "kinks”

are smoothed out. Ways and means are 

often found for industry to meet new 

standards of mechanized efficiency. Waste 

or "nuisance” materials from many pro

cessing operations may be converted into 

usable products. The creation of new 

manufactured products is made possible.

This is "industry’s own research’.’ This 

is activity of which the consuming public 

is seldom aware. It is, however, research 

of a kind that manufacturers know to be 

valuable in the solution of many basic 

problems. Inquiries are invited.



T hrough  R esea rch , 
BEMIS h elp s y o u r  products  

se rv e  an d  se ll  better

To makers of d ry  chemical and  mineral prod
ucts, the Bemis Shipping Research Labora
tory has brought thousands o f dollars in 
extra profits through increasing the efficiency 
of shipping containers. Products are arriving 
in better condition, are traveling for less, and 
handling and container costs are down.

In  this unique laboratory, chemists and 
shipping research men duplicate actual ship
ping and storage conditions. Bag materials 
and constructions are experimented w ith until 
the righ t com bination to  give your product 
increased shipping efficiency is discovered.

I t  will pay you to  check w ith Bemis today. 
L et us show you a t  w hat small cost you 
can secure “Laboratory-Prescribed” Bemis 
W aterproof Bags.

M a il c o u p o n  be low  fo r  sp ec ia l b ro ch u re  
w h ic h  g ives va lu a b le  in fo r m a t io n  fo r  

in c re a s in g  s h ip p in g  e ffic ien cy .

Does your product dry out 
in shipment or storage . . .  
does it lose w e ight or 

become lumpy?

...from this "torture cham
ber" and other special 
BemisTesting Equipment 
com e containers that 
ov ercom e  these and  
other shipping hazards.

BEMIS BRO. B A G  CO .
415 P op la r Street, S t. Lou is, M o .;  5106 Second Avenue, B ro ok lyn , N .  Y .  

Please send you r special brochure and  details abou t use o f  Be m is  W a te r
p roo f B a g s  for_________________

S tr e e t  A d d ress____________________

F ir m  N a m e _______________________

C ity _______________________________

(P roduct)

_ S ta te _
M a r k  fo r  th e  a t t e n t io n  o /L

N o m o g r a p h i c  

C h a r t s

— f o r  D e n s i t y  C o r r e c 

t i o n s  a n d  P h y s i c a l  

D a t a  o n  H e a v y  

C h e m i c a l s

A  set o f nine charts for 
heavy chemicals such as 
Sulphuric Acid, Oleum, 
N itric Acid, Hydrochloric 
Acid, Phosphoric Acid, 
Soda Ash Solutions, P o 
tassium Carbonate Solu
tions and Aqua Ammonia, 
together w ith an article on 
graphical calculation of 
m ixed acids, and a trans
parent straight edge to use 
as a guide w ith the charts.

These charts were pre
pared for "Chem. & M et.” 
by Prof. Ernst Berl, Re- 
s e a r c h  P r o f e s s o r  
at Carnegie Institute of 
Technology. Price . . 75^

CHEM ICALS METALLURGICAL 
ENGINEERING

330 West 42d Street,
New York, N. Y.
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P E R S O N A L I T I E S

Arthur W. Hixson

+  A r t h u r  W. H i x s o n  lias been ap 
pointed to be executive officer of tlie 
departm ent of chemical engineering by 
the trustees of Columbia U niversity . 
Dr. Hixson has been professor of chem
ical engineering a t  Columbia in charge 
of courses in process development and 
p lan t design.

+  W il l i a m  W . Ca l i i i a n , form er d is
tr ic t  m anager a t  Rochester, N. Y. for
H . K. P o rte r Co., has been transferred  
to P ittsbu rgh  to  handle sales of process 
equipm ent division.

+  H e r m a n  C. B e l l in g e r , vice president 
in  charge of operations for the Chile 
E xploration  Co., has been named for 
the W illiam  Lawrence Saunders gold 
medal for 1941, by the American In s ti
tu te  of M ining and M etallurgical E ngi
neers.

+  L. H. M il l e r  lias been appointed to 
head the F erro  Enamel Corp.’s liquid 
p lastics division. Mr. M iller was for
m erly w ith the P ittsbu rgh  P late  Glass 
Co. a t  Milwaukee.

+  M ic h a e l  H. B a k e r  is now w ith the 
C alvert D istilling  Co. a t  Relay, M d. 
He is serving as d ry  house operator a t 
th is  p lan t near Baltim ore.

- f  K e n n e t h  S. W y a t t  has been ap 
pointed engineer to the staff of the 
H abirshaw  Cable & W ire Div. of the 
Phelps Dodge Copper Products Co., 
New York.

+  G u s t a v  E g l o f f  has been named as 
w inner th is  year of the Octave Clianutc 
Medal aw arded annually  for the best 
paper on mechanical engineering read 
before the W estern Society of E ngi
neers. Dr. Egloff’s paper dealt w ith 
m otor fuels of the present and the 
fu ture . Presentation  of the medal has 
been made.

Edward Bartow

+  E dw a r d  B a r t o w  is now associated 
w ith the Jolins-M anville Corp. in its 
research laboratory a t  M anville, N. J .

+  C l a u d e  L. C l a r k , formerly of the 
departm ent of engineering research of 
the U niversity of Michigan, has joined 
the m etallurgical staff of the steel and 
tube division, Timken Roller Bearing 
Co. a t  Canton, Ohio, as development 
engineer.

+  R. C. E r n s t  has been appointed direc
to r of the division of industria l research 
a t the Speed Scientific School, Uni
versity  of Louisville, Louisville, Ky.

+H . J . F r e n c h  and T. N. A r m s t r o n g , 
m etallu rg ists of the development and 
research division of the In ternational 
Nickel Co., have been awarded the L in 
coln gold medal for 1940 for the ir 
technical paper entitled “Weld H ard 
ening of Carbon and Alloy Steels.”

+  E d w a r d  A. O’N e a l , J r ., m anager of 
the Anniston (A la.) p lan t of the phos
phate division of M onsanto Chemical 
Co., has been transferred  to the com

pany’s new Trenton (M ich.) plant. lie  
will go to Trenton to supervise the 
operation of the new plan t as manager, 
shortly  a fte r Jan u ary  1.

+  0 . W. S m i t h ,  for many years sales 
m anager of the P ra te r Pulverizer Co., 
is now general m anager of the company.

+ T h o m a s  B. D r e w  is now associate 
professor in the chemical engineering 
departm ent of Columbia U niversity . 
He was form erly in the chemical en
gineering experim ental sta tion  of the 
E. I. duPont de Nemours & Co. a t  
W ilmington, Del.

+  J a m e s  M. C h u r c h  is now ass is tan t 
professor of chemical engineering a t  
Columbia U niversity. He was form erly 
connected w ith the Monsanto Chemical 
Co. a t  St. Louis.

- f  P h i l i p  W. S c h u l t z  of the S tate 
College of W ashington a t  Pullm an is 
now a  member of the faculty  of the 
chemical engineering departm ent a t  
Columbia U niversity.

- f  J o s e p h  C. A l t iie r , vice president and 
general m anager of the U niversal Oil 
Products Co., Chicago, has been elected 
a trustee of Illinois In s titu te  of Tech
nology, a  new university  created by 
the merger of A rm our In s titu te  of 
Technology and Lewis In s titu te .

- f  J o h n  J .  M it c h e l l , a vice president 
and treasu rer of the U niversal Oil 
Products Co., has been elected a member 
of the board of the Illinois In s titu te  
of Technology.

+  L i n u s  P a u l i n g , head of the division 
of chem istry and chemical engineering 
a t  California In s titu te  of Technology, 
has been aw arded the 1941 W illiam  H. 
Nichols Medal of tlic'New Y ork  Section 
of the American Chemical Society. Dr. 
Pauling  is cited “for his distinguished

Q  C  A  L  E  N  P A  R  Q

D E C .  2 ,  3 ,  4, American Institute of Chemical Engineers, New Orleans, La.

D E C . 11 -15 ,  National Chemical Exposition. Chicago, 111.

F E B .  17 -20 /  1 9 4 1 ,  Technical Association of the Pulp and Paper In
dustry, annual meeting. Hotel Roosevelt, New York.

A P R I L  7 -11 ,  1 9 4 1 ,  American Chemical Society, St. Louis, Mo.

A P R I L  16 -1 9 ,  1 9 4 1 ,  Electrochemical Society, annual meeting, Cleve
land, Ohio.
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and pioneer work on tlie application 
fof quantum  mechanics to chem istry and 
011 the size and shape of chemical mole
cules.” He will receive the medal a t  
a  dinner of the section 011 March 7, 
1941 a t  which tim e he will deliver the 
annual Nichols Medal scientific address.

+  E u g e n e  R. P er k y  has been promoted 
to m anager of engineering and superin
tendent of the M icarta  works of the 
W estinghouse E lectric & Mfg. Co. a t 
Trafford, Pa. Following several years 
of specialized studies of resins in the 
W estinghouse laboratories, he was 
transferred  to the M icarta  w orks in 
1936 becoming engineering m anager two 
years la ter.

+  S. J . I I o r r e l l  has been appointed 
vice president of the power piping 
division of Blaw-Knox Co. He became 
associated w ith the company in May, 
1930 and has been serving th is division 
¡11 the capacity  of sales m anager. I t  is 
also announced th a t  H arry  Gay has 
been engaged by the company and ap 
pointed cliicf engineer of the power 
piping division.

Harvey M. Harker

+  H a r v e y  M. H a r k e r , ass is tan t general 
m anager of sales of the organic chem
icals division, M onsanto Chemical Co., 
will leave St. Louis in November for 
A ustra lia  where he will conduct a 
chemical m arket survey of A ustralia , 
Tasm ania and New Zealand.

-f F. L. C u r t is , treasu rer of Raybestos- 
M anhattan , Inc. and general m anager 
of the M anhattan  Rubber Mfg. Div., 
has been elected a  director of the Rub
ber M anufacturers Association.

+B. M. Toni) was tendered a te s ti
monial dinner a t  the N ewark A thletic 
Club 011 the evening of October 10 by 
the Consolidated P roducts Co. Mr. 
Todd retired  a fte r 21 years service and 
is the first employee of the Consoli
dated to receive a pension.

+  J ean B im .iteu and his wife arrived 
in P ittsbu rgh  a short tim e ago, ending 
a grim  game of hide-and-seek w ith  the

WMit DRYING or SEPARATING
A sk  about "Ex tra  
Profits from High- 
S p e e d  Centrifu- ^  
g a ls " ; w rite  —

F L E T C H E R  W O R K S
Glenwood Avenue and Second Street, Philadelphia, Pa.

PREPAREDNESS
Move No. 1

★  ★  ★  ★  ★  is to consult this organization 
regarding the latest efficient and low cost 
methods of drying, roasting and calcining.

Thousands of Nichols Herreshoff Multiple 
Hearth Furnaces have been installed to 
process a  w ide variety of materials. The 
experience gained over 50 years of this 
work m akes it possible for us to save you  
time and m oney in m eeting today's prob-

Nichols Herreshoff
lem s. The furnaces are flexible in design. Laboratory Furnace, 

compact, require minimum floor space, 
have low  power consumption and are sim ple to operate. 
Write for bulletin #206N , describing these furnaces.

3 BIG ADVANTAGES!

H E R
F U G A L S

•  Steps up present production —  lowers pro
duction cost.

•  Takes care of increased demands —  with
out investment in additional centrifugals.

•  Exclusive Fletcher safety features allow ex
ceptionally high speeds —  with no extra haz
ard.
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R Y E R S D N ^ M ^ r f S T E E L S
IN S T O C K  . .  . I M M E D I A T E  S H I P M E N T

Principal Products In 
clude: B ars, Shapes, 
S tru c tu ra ls , P la tes , 
Sheets, Floor Plates, 
Alloy and Tool Steels, 
Allegheny Stainless, 
Screw  S to ck . C. F. 
Shafting, Mechanical 
Tubing, Reinforcing 
Steel, Welding Rod, 
Nuts, Bolts, Rivets, etc.

Over 40 kinds of alloy steels—both standard S.A.E. analysis, and 
special heat treated Ryerson alloys—arc included in the wide range 
of Certified Steel products carried in Ryerson stock for Immediate 
Shipment.

A special quality control plan on alloy steels gives the heat treater 
exact data on every bar to guide him in securing better results in 
less time. Write for complete information.

If you do not have the blue and grey Ryerson Stock List — the 
Key to Immediate Steel — we will gladly send a copy. Joseph T, 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Detroit, 
Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City.

Nazis. The w ar in  Europe deprived 
Dr. B illiter, a noted French electro- 
chemist, and h is wife of th e ir  worldly 
possessions, bu t a  streak  of luck brought 
them safely through a series of adven
tu res th a t sound like a th r ille r melo
dram a.

Lester Bi Pope

+  L e s t e r  B. P o p e , who joined the edi
to ria l staff of Ghem. cG Mel. la s t year, 
has been prom oted to the position of 
ass is tan t editor. Mr. Pope attended 
Columbia U niversity  where he special
ized in chemical engineering, g rad u 
a ting  in 1935. Before coming to Cliem. 
cG Met. lie served as associate editor of 
Scientific American.

- f  G eohge W. P r e c k s h o t , is now a tten d 
ing the U niversity  of Michigan, as a 
S tandard  Oil Co. of C alifornia fellow. 
Form erly he attended the U niversity  
of Illinois.

+  W a l t e r  C. S t u r g is , form erly in  the 
chemical control division of General 
Chemical Co. is now chemical engineer 
in  the  production division of D istilla 
tion Products, Inc., Rochester, N. Y.

+  G eo rge N. D a n f o r t h  is m aking spe
cial studies oil “grow th” companies, 
especially aviation  and chemical, for 
the Oil S ta tis tic s  Co. and Roger E. 
Spear and Stall', Babson Park , Mass.

-f H . R. H a n s o n  has left Abrasive Co. 
in  Philadelphia to establish and direct 
a  research laboratory  a t  the F rank  
B ancroft Co., Royal Oak, Mich. The 
laboratory  is to  be devoted to  all 
phases of m anufacture and use of 
abrasive products.

+  M. H. Ch e t r ic k  has accepted a  g radu
a te  assistan tsh ip  in the chemical engi
neering departm ent a t  Ohio S tate  
U niversity . He graduated  la s t spring 
from the U niversity  of Alabama.

+  E. C. W il l i a m s , vice president and 
director of Shell Development Co., re 
signed October 31. H is resignation

( (

DRYING,
HEATING,
BAKING,
DEHYDRATING with 
INFRA-RED RAYS

Drying Problems Made Easy”
With

NALCO DHITHEIIM  
Itifrti-tttn l IS  a y  

CAllIION LA M P S

IN FRA -R ED
DRITHERM

W rite  For Y ou r C o p y
T h is  n e w  d r y in g  p roce ss is  id e a lly  su ited  to c h e m ica l p ro c e sse s  
a s  w e ll a s  to f in is h in g  processe s. P roducts c a n  be  h a n d le d  on  
pres3nt co n ve yo r sy ste m s . . . d r ie d  in  a  frac tion  of the tim e  
requ ired . W rite  for com plete  d e ta ils  tod ay , s ta t in g  y o u r  sp e c ific  
d r y in g  p rob lem  for d e ta ile d  a n a ly s is .

NORTH AM ER ICAN  ELECTRIC LAM P  CO.
1052 TYLER STREET ST. LO U IS, MO .

They Answer Your Questions on

PULVERIZING —  GRINDING —  MIXING 
PROCESSING —  SIFTING

Find out how to step up production and assure uniformly 
high product quality with Abbé Equipment. Abbé Ball 
and Pebble Mills, Cutters, Mixers, Sifters and Screens are 
built in types, sizes and metals to meet your needs— 
exactly.

Just check the bulletins you want, sign and return this 
ad to

A B B E  E N G IN E E R IN G  CO.
42 Church Street New  York
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will take effect Ja n u a ry  1. Mean
while lie is on leave of absence. He 
has been director of research for the 
Shell organization since 1928. P rio r to 
joining th is company he had been Ram 
say professor of chemical engineering 
a t  the U niversity  of London.

+  T h o m a s  D. T erv oe , chemical engi
neering graduate  from T ufts, has joined 
the staff of the Jolins-M anville F il tr a 
tion and F ille r D epartm ent as jun io r 
salesman. He enters tra in in g  w ith  the 
company in New York. Mr. Tervoe is 
20 years old and is a native of Quincy, 
Mass.

L. A. Smith

+  L. A. S m i t i i , who joined the Pennsyl
van ia  S a lt Mfg. Co. in 1890 and ad 
vanced through several positions to the 
office of secretary and treasu rer, has 
been elected vice president and treas
u rer of the company.

+  S t a n l e y  A. M cC a s k e y , J r ., has been 
appointed to  an executive position in 
the Allegheny-Ludlum Steel Corp., 
P ittsburgh .

+  A. A. H o r v a t h  left the H orvath  
Laboratories, Chambersburg, Pa. on 
November 1, and has established a  con
su lting  business in P ittsbu rgh , Pa.

- f  G eo rg e  W. P h i l l i p s  is now con
nected w ith the U. S. In d u s tria l Chem
ical Co., Inc. He is located a t  High 
Point, N. C.

+ 1. M. B e r n s t e i n , form erly chief 
chemist, In te rna tiona l P rin tin g  Ink 
Corp., Southern Div., C incinnati, is 
now director of research for th e  H. D. 
Roosen Co., Brooklyn, N. Y.

O B I T U A R Y

+  Russell K en t died of a  hea rt a ttack  
on October 30 as a taxicab was tak ing  
him  to a  hospital. He was 55 years of 
age. Mr. K ent a t  one tim e was Chem. 
ct M et’s  W ashington correspondent, 
and recently had been in a sim ilar 
capacity for Chemical Industries.

For further  
information 
on Silica Gel 
WRITE TO

. . . or-Adsorption is the removal of gases etc. by 
physical means alone. Through the ability of 
material to perform this phenom enon it is possible  
to remove and recover or remove and discard  
materials desirable or undesirable from gases or 
liquids. A material having such adsorptive qualities 
can further be used over and over again by merely  
applying heat to drive off the adsorbed materials.

Since the adsorption ability is dependent upon 
the active surfaces of a substance, it is readily  
seen  that SILICA GEL, which has in excess of 
5 0 ,0 0 0  square feet of active pore surface for each  
cubic inch of granular material, because of its 
millions of ultra-microscopic pores, is the ideal 
Adsorptive agent.

SILICA GEL is the unusual and  
Adsorptive Agent that makes possible 
the commercial process of Adsorption 
in such applications as; the drying of 
air and other gases in the production  
of Iron and Steel, Drugs, Food Products, 
Chem icals, Telephone Cables and many 
other types of applications too numer
ous to list here. The Davison Chem ical 
Corp., 2 0  Hopkins Place, Baltimore, 
Maryland.

powerful

TH E D A V ISO N  C H E M IC A L
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and KEMP ADSORPTIVE DRYERS
with Sitka Qe&provide fast, econom ical 

desiccation of gases, " liquids or solids to the com

mercial absolute, minus 76  degrees C. Single or twin

ned towers provide intermittent or continuous opera

tion as desired. Capacities of standard units 

range from 10 to 100,000 c. f. m., at pressures 

from atmospheric to 2 ,5 0 0  pounds. Dryers for 

higher capacities and pressures are custom  

built. For information, write T h e C. M . K em p  

M fg. Co., 405 E. O liver S t ., B a ltim o re , M d.

KEMP of BALTIMORE

A native of Chattanooga, he began 
his career shortly  a fte r getting  ou t of 
high school as a reporter for the C hat
tanooga Times. For the next 17 years 
he worked on num erous papers in 
every capacity, including three times 
as m anaging editor. Among the papers 
w ith which lie was associated were 
Memphis N ews-Sciniitar, Times-Demo- 
c ra t and Tinies-Picayune of New Or
leans, New York Sun, Knoxville 
Journal and Tribune, M ontgomery Ad
vertisers and U nited S tates Daily 
News.

+  H. H. Timken, Sr., chairm an of the 
board of The Timken Holler Bearing 
Co., died October 14 in his home a t 
Canton, Ohio. The im m ediate cause of 
his death was pneumonia which de
veloped from chronic asthm a. H is 
illness was of short duration .

+  R q u e r t  G. W a lk e r ,  m anager of the 
special in dustria l centrifugal depart
m ent of the DeLaval Separator Co., died 
Tuesday, October 22.

+  M o rr is o n  M i l l s ,  eastern  d is tric t 
m anager of th e  construction equipment 
division of Chain B elt Co., died sud
denly September 25, in Philadelphia, 
where he made his home. He was born 
in Calumet, M ich., 37 years ago and 
was a g radua te  of H arvard  U niversity  
in the class of 1925.

CANADIAN ENGINEERS JOIN ECPD 
IN ELECTING DOHERTY

P r e s i d e n t  Robert E. Doherty of 
Carnegie In s titu te  of Technology 

was elected chairm an of the Engineers 
Council for Professional Development 
a t  its  E ighth Annual Meeting in P it ts 
burgh, October 24, which also wel
comed into full membership the E ngi
neering In s titu te  of Canada. Thus this 
conference of the engineering societies, 
which was organized to enhance the 
professional s ta tu s  of the engineer 
through cooperative work w ithin the 
profession itself, now extends its  in 
fluence through an eighth partic ipating  
body. Those previously represented in 
ECPD were the American Society of 
Civil Engineers, th e  American Society 
of M echanical Engineers, the American 
In s titu te  of E lectrical Engineers, the 
American In s titu te  of M ining and 
M etallurgical Engineers, the American 
In s titu te  of Chemical Engineers, the 
Society for the Prom otion of Engineer
ing Education, and the N ational Coun
cil of S ta te  Boards of Engineering 
Exam iners.

Following the report of the nom inat
ing committee, a number of im portan t 
appointm ents arid re-appointm ents 
were made to  the personnel of the 
various committees through which the 
Council has operated since its  or
ganization in 1933. S tudent Selection 
and Guidance, continuing under the 
chairm anship of Dean R. L. Saekett, 
adds to its  membership II. F . Bennett

F l a s h !

P IP E  LINES CARRYING
EXPLOSIVE MIXTURES

P IP E  L IN E  HAZARDS.

OR MIXTURES CAPABLE
OF BECOMING EXPLO
SIVE CALL FOR KEMP
F L A S H  A R R E S T 0 R S .
A V A I L A B L E  I N  ALL
SI ZES AND IN A WIDE
VARI ETY OF T Y P E S
D E S I G N E D  TO MEET

CHEMICAL & METALLURGICAL ENG INEERING • N OVEMBER 191,0 • 802



A new  book , "H an d b o o k  o f  Special Steels—T h e ir  P ro p ertie s , 
U ses, F abrica to rs” , now  ready fo r d is trib u tio n , w ill be gladly 
sent on  request. A lso available are  "C ertified Blue Sheets” , 
w hich  con ta in  com plete  physicals and in s truc tions fo r trea t
m ent on  all A llegheny Ludlum  Steels. A req u est on  your le tte r
head w ill b rin g  th is in fo rm ation  w ithou t o b lig a tio n . O ur 
L aboratory  and M etallu rg ical D epartm ents are  p repared  to 
ren d e r every possib le  assistance and  co o pera tion .
Allegheny Ludlum Product! Include I STAINLESS STEELS — Forms and Gradei 
for every purpose. TOOL STEELS — for all metal working requirements. 
CARBON STEELS—Hot and cold rolled strip, sheets, castings. SPECIAL ALLOY 
STEELS Valve steels, nitrldlng steels, nitri-cast-iron, special steels, etc.

A L L E G H E N Y  LU D LU M  STEEL C O R P O R A T IO N
O L IV E R  B U IL D IN G ,  P IT T S B U R G H ,  P A .

Sales Offices and Complete Stocks in all Principal Cities

Stoneware  for Steel
Unusual in size for ceramic 

articles, these 12 it. rolls used for 
carrying strip steel or wire through 
hot acid pickling baths are an ex
am ple of Knight-Ware craftsman
ship. Other Knight-Ware equip
ment for steel consists of acid tank 
linings, fume scrubbers and w aste  
liquor pipe lines.

Whether you need standard or 
special chem ical equipment, it will 
pay you to consider Knight-Ware 
for a  dependable, econom ical so
lution to your corrosion problem.

MAURICE A. KNIGHT AKRON, O H IO

of the E ngineering In s titu te  of Can
ada. and A. G. Hayden of New York 
City, to  replace R. H. Jacobs of Alpine, 
N. J . ; R obert L. Davis was re-appointed 
a t  the expiration  of h is term . Dean
0. W. Eshbach of N orthw estern Tech
nological In s titu te , re tired  as chairm an, 
bu t was re-appointed a member, of the 
Committee on Professional T raining. 
He was succeeded in the chairm anship 
by S. D. K irkpa trick  ol'G hem . Met. 
who had  previously served as vice- 
chairm an. D r. E. B. R oberts of P itts 
burgh succeeds A. R. Stevenson, J r . of 
Schenectady, who, however, continues 
as a member of the Executive Com
m ittee. The Engineering In s titu te  of 
Canada will be represented on th is 
com m ittee by Professor C. R. Young of 
the U niversity  of Toronto.

Dean A. A. P o tte r of P urdue U ni
versity  continues as chairm an of the 
Committee on E ngineering Schools 
and Dean G. M. B utler of Arizona, be
comes vice-chairman of the W estern 
Region. The la tte r  is succeeded on the 
comm ittee by Dean E. A. Holbrook of 
the U niversity  of P ittsbu rgh . Professor
B. M. Woods of the U niversity  of C ali
fornia succeeds R. E. Doherty while 
Dean I. C. Crawford of the U niversity  
of K ansas, was reappointed, by special 
vote of the Council, to serve his th ird  
term  on th is committee.

Professor Charles E. Scott continues 
as chairm an of the Committee 011 P ro 
fessional Recognition, to  which has 
been added Jam es Vance, representing 
the Engineering In s titu te  of Canada. 
P residen t II. S. Rogers of Polytechnic 
In s titu te  of Brooklyn, was re-ap
pointed, and W. B. Heroy of Houston, 
Tex., is to  re tire  shortly  in favor of a 
representative of the American In s ti
tu te  of M ining and M etallurgical 
Engineers, yet to he appointed.

Sydney A. W ilm ot, editor of Civil 
Engineering becomes chairm an of the 
Committee on Inform ation  and will 
work closely w ith the newly elected 
secretary, G. T. Seabury of the Ameri
can Society of Civil Engineers. P resi
dent C. C. W illiam s of Lehigh 
U niversity  is added to the Executive 
Committee to represent the Society 
for the Prom otion of Engineering 
Education.

ECPD operates on a financial budget 
of approxim ately $10,000 per annum, 
about ha lf of which is supplied by the 
Engineering Foundation. Three of the 
founder societies, ASME, ASCE and 
A IEE eacli contribute $S50 per year. 
SPEE and NCSBEE each allocated 
$300 earm arked for the Committee on 
Engineering Schools. Engineering In 
s titu te  of Canada is to  contribute $230 
and the AIChE $120 tow ard the 
1940-41 budget. I t  is evident, how
ever, th a t more funds w ill be required 
to carry  011 the work of ECPD—a 
problem th a t rests  a t  th is  tim e w ith 
the Committee on W ays and Means 
under the chairm anship of E. R. 
Needles, consulting engineer of New 
York City.

Committee chairm en Sackett, Scott, 
Eshbach, and P o tte r reported for the ir 
respective committees. These reports 
a re  to  be published in full in the

“HEAR ABOUT THE NEW 

BOOK WITH ALL THE 

DOPE ON SPECIAL 

ST E E LS ?"

'‘YOU MUST MEAN A-L’s 

HANDBOOK. I USE IT 

EVERY HOUR OF THE DAY.”
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E ighth A nnual Report, copies of which 
will be available la te r on inquiry  to 
the office of the secretary in  the E ngi
neering Societies Building, 29 W est 
39th St., New York City.

A t the conclusion of the ECPD meet
ing anti in  advance of the two-day 
conference of the Allegheny Section of 
SPEE, both societies joined in a ban
quet a t  the U niversity  Club, in P it ts 
burgh, on October 24. P residen t Robert 
E. D oherty introduced Dean P o tter 
who spoke on “Government and the 
Engineer.”  As chairm an of the new 
advisory com m ittee on engineering 
schools of the U. S. B ureau of Educa
tion, Dean P o tter emphasized the 
pressing need for intensive tra in ing  
of engineers, inspectors and skilled 
operators for the defense program. 
N ine million dollars has been appro
pria ted  for these “refresher” and ex
tension courses. Dr. E. B. Roberts, 
a ss is tan t to  the vice president, W est- 
inghouse E lectric & Mfg. Co., spoke on 
“In d u s try  and the Engineer.” He 
showed the high proportion of tech
nically tra ined  men who climb to  ex
ecutive positions, especially in the 
heavy industries. S. D. K irkpa trick ’s 
subject was “Preparedness and the 
Engineer.” (See ed ito ria l foreword of 
th is issue). Chancellor J .  G. Bowman, 
of the U niversity  of P ittsbu rgh , fol
lowed w ith an insp iring  address on 
“Society and the Engineer.” He ana
lyzes the engineer as 75 per cent 
scientist and 25 per cent hum anist. 
The chief characteristics of the former, 
he said, is th a t he makes his contribu
tion to science and presents it, if he 
has time, to the public, on a “ take it 
or leave i t ” basis. H is in terests are in 
another d irection ; he m ust push on to 
new scientific achievements. B ut the 
engineer, on the other hand, th inks 
first in term s of w hat use can be made 
of the resu lts  of science-—how mankind 
can be served or our civilization ad-, 
vanced by the p ractical application of 
knowledge new and old.

The dinner was concluded w ith a 
s tir r in g  speech from Professor C. R. 
Young of the U niversity  of Toronto. 
He described the long-time program  
of the Engineering In s titu te  of Can
ada and its  w ork in enhancing the 
s ta tu s  of the profession in the Do
minion. In  th a t  connection he quoted 
an excerpt from a le tte r  w ritten  in 
1878 by Linsey Russell, one-time S ur
veyor-General of Canada, which still 
has im portan t application to the prob
lems of the engineering profession and 
of such an organization as ECPD.

“The only legitimate means of raising 
the status of the profession consists in 
tiie effort of each individual thereof, by 
the evidences of conduct, acquirements, 
and ability, to win for himself the good 
opinion of those of his fellow-eiti ens with 
whom lie comes in contact. Tlie more as 
individuals the members of any profession 
succeed in this, the higher as a class they 
will stand. If as a class tlie.v are held in 
slight esteem by the public, it is because 
they do not merit more. Public opinion 
is. on the whole, tolerably just, and no 
doubt rates the services of any class at 
their true value. I am afraid we will 
have to rest content with being of no 
more importance in the eyes of our fellow- 
crentures than the circumstances of our 
own merits, and the value of our services 
to them, have combined to prescribe.”

Building a tank to produce 
ferric chloride...with Penchlor 

Acid-Proof Cement

T h i s  t a n k , lined  with acid-proof brick in  a rubber-lined steel 
shell, is almost ready to go into service m anufacturing ferric chloride  
in  the Wyandotte plant o f Pennsylvania Salt Mfg. Co. It is  16 ' x  8 ' x  4', 
jointed with Penchlor Acid-Proof Cement*, and every square inch  o f  
its lin ing  must withstand the m ost punishing chem ical conditions.

Both ferrous and ferric chloride at temperatures up to 205°F. will 
be in  contact with tlie Penchlor Acid-Proof Cement. Harder still, 
the service is intermittent, for this is a batch process in  which the 
tank is periodically filled and em ptied.

A similar tank in service for more than five years shows absolutely  
no evidence o f attack . . . the Penchlor Acid-Proof Cement jointing  
is lik e  new. This cement is inert to all acids except hydrofluoric. It 
adheres strongly to brick, steel, glass, carbon, lead, rubber, and 
similar materials. It permits speedy construction, being quick- 
setting and self-hardening.

For oilier types o f service, where thermal shock and abrasive 
conditions are severe, there is  Asplit Cement* — a synthetic resin  
with a setting time that is easily controlled by temperature.

Pennsylvania Salt Mfg. Co., W idener Bldg., Phila., P a .—New York 
• Chicago • St. Louis • Pittsburgh • Tacoma • Wyandotte.

1 i g L Write for FREE TEST KIT. You c a n  p rove  fo r  yourse lf  the  o u t 
1 L--- s tand ing  p roper t i es  o f  th e se  ac id -p ro o f  cem ents ,  a n d  m ake  a  con 

vincing com parison  with th e  p ro d u c t  you a r e  now using,  b y  m e a n s
_ of  the  f r ee  Test Kit suppl ied  on  request .  W ri te  us to d a y ,  on  your

< 2 ? business  le t te rhead .

*I'u lly  protected by  existing patents.

E
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Bump Pumps do not depend upon ex
cessive speed lor constant and positive 
delivery. They will handle thin or 
viscous liquids under pressures and 
vacuums, and liquids with tempera
tures up to 210° can be successfully 
handled by all standard models. Stain
less steel construction—nickel alloy, 
bronze or iron. Also made in pulley 
models and gear driven. No agitation 
—Large internal chambers—long seal
ing surfaces—practical and very eco
nomical for pumping.

^ B U M P  pump co.
L A  C R O S S E  *  W I S C O N S I N

NEW MOTOR VALVE
GENERALCONTROLS

HYDRAMOTOR
a two-wire, hydraulic- 
a l i y  o p e r a t e d ,  f u l l -  

ported, motor valve for 
h a n d lin g  w ater, a ir, 
gas, gasoline, oil (any 
g r a v i t y ,  a n y  g r a d e )  

brine or saturated  
steam.

A VERITABLE POW ER HOUSE

O p e ra to r  S e a le d  in O il for Life

N o A nnual M ain ten a n ce . Get t h e  de ta il s  today  

of  th is  a m az in g ,  all -purpose General Controls  
motor valve. Has simplified tw o-w ire  cu rren t  
fa ilure  control.  Entire opera to r  is sealed  in oil. 
El iminates a n n u a l  m a in tenance .  Amazingly  low 
in c urren t  consumption .  No gears ;  only one  in 
te rn a l  switch. Valve ¡s fu l l -ported— opera tes  in 
any  position. W ri te  fo r deta il s  of ope ra t ing  
pressures and  tem p e ra tu re s ,  and  specif ications 
fo r  your services. Ask also for com ple te  Catalog .

GENERAL CONTROLS
801 A l l e n  A v e n u e ,  G l e n d a l e ,  C a l i f o r n i a

BO STO N . N EW  Y O R K . C L E V E L A N D . D E T R O IT , SAN 
FR A N C IS C O . CH IC A G O . K A N S A S  C IT Y , HOUSTON

READERS' VIEWS AND COMMENTS

Readers arc invited  to express their views on articles appearing in  Chem. & 
Met. or on other subjects of in terest to chemical engineers. As fa r  as our space 
perm its such views and comments w ill be published in  these columns. Address 
your le tter to the E d itor of Chem. & Met., 330 W est S t., New York, N . Y.

SAFETY EDUCATION

To the E d itor of Chem  c£ M et.:
S ir :— The center illu stra tion  of the 

group of three on the cover of your 
September issue is no t good safety 
propaganda. These men are  working 
in a place where they  can fall if a 
bar slipped. The accepted practice in 
well-run chemical p lan ts as I  under
stand  it, is to  provide e ither a long 
loading dock or an individual platform  
a t a  tank  car loading station .

I  know i t  is your policy to  promote 
safety. W ith  the chemical industry  
expanding and w ith so m any new em
ployees coining in to  the industry , i t  
seems doubly necessary to  stress 
process safety now.

Looking a t  safety  from the view
point of a  chemical engineer, i t  seems 
to me th a t  a good educational job is 
now done on hazards which can be 
readily  understood by a non-technical 
employee, i.e., falls, moving bodies, 
falling bodies, m achinery, housekeep
ing, etc. I t  seems to  me th a t  a better 
job needs to  be done on chemical haz
ards which arc no t obvious to  a new 
man. The measures needed for pro
tection against corrosives, toxic and 
flammable m ateria ls, compressed gases, 
vapors and fumes, a re  m easures which 
are  often meaningless to  a  new man. 
He m ust accept instructions on fa ith  
alone un til he sees ac tua l trouble in 
the shop.

Obviously the chemical industry  has 
a long way to  go on protection vs. 
chemical hazards and there is too much 
varia tion  in w hat is ra ted  as sa tisfac
tory  practice in various plants.

Chem. <6 M et. can help a  lo t in p ro
m oting chemical process safety  and I 
tru s t  you will understand th a t  I  am 
w riting  th is le tte r w ith  the in tention 
of offering a constructive suggestion.

G. C. McCahten

Calco Chemical Division 
American Cyanamid Co.
Bound Brook, N. J .

UNIONIZATION OF CHEMISTS

To the E ditor of Chem  <£ M et.:
S ir :—I  was very much in terested in 

your recent ed ito rial on labor unions; 
particu la rly  since i t  has come to  con
cern me v ita lly . For a  long tim e I 
have fe lt th a t  technical men should in 
some m anner be banded together to 
pu t up a form idable fron t against any 
kind of encroachment. This could 
probably be handled through the A.C.S. 
and other technical groups, provided 
enough men desire it.

I  have been going along as the 
others, not th ink ing  about such things, 
un til i t  is now too la te  to do anyth ing

except to  join the CIO or qu it my job. 
I t  seems in our case th a t  the union 
has become so strong as to be able to 
d ic ta te  to  the m anagem ent of our 
company. They have sim ply said th a t 
everyone bu t confidential employees 
are  to join the local. Their lawyers 
have p u t fo rth  some foolish reasoning 
th a t  technical men, except the chief of 
the departm ent, a re  no t confidential 
employees.

I personally feel th a t the tim e has 
come to p u t a very definite stop to  the 
union organizations. I  am prepared in 
my own case to  leave my job ra th e r 
th an  subm it to  a CIO d ictatorship . 
However, th a t  doesn’t  solve the case. 
Our technical employees can’t  seem to ’ 
get themselves organized and agreed 
to fight the  th ing  and so they will 
probably join.

I  am w riting  to  you because your 
ed itorial staff seems to  be of my 
opinion and I  am hoping I  m ay get 
some concrete help from you. I t  will 
take organization  to  beat organization. 
B ut I would ra th e r pay ou t of my 
money to support some law yers and 
level-headed officers of an organiza
tion designed to go to b a t for chemists 
and engineers, than  to support the 
paras itic  heads and organizers of the 
present labor unions.

I  believe th a t  th roughout the coun
try  the g rea t m ajo rity  of technical 
w orkers feel the same way about th is 
and would welcome som ething definite 
to be done.

If you should publish any of th is, 
will you be so kind as to  w ithhold my 
name and any th ing  th a t  m ight damage 
my position for the present.

W . J . C.
Chemist

EXTINGUISHING SODIUM FIRES

To the E d itor of Chem  iC- M et.:
S ir :— We have read w ith consider

able in te rest the ab strac t of the paper 
“ Extinguishing F ires in the Chemical 
Industry ,” by R. M. L. Russell, which 
appeared on pp. 548-50 of the A ugust 
issue of Chem. <£ Met. Because of our 
in terest in sodium and potassium , Mr. 
Russell’s rem arks on p. 548 regarding 
fires involving these elements and the ir 
compounds were particu la rly  noted.

Mr. Russell lis ts  absolutely dry 
sand, talc, asbestos powder, salt, and 
g raph ite  as sm othering reagents for 
sodium and potassium  fires. A lthough 
in an earlier p a r t of the artic le  he 
m entioned soda ash as a fire ex tin 
guishing m aterial for certain  uses, 
Mr. Russell om itted fine, d ry  anhy
drous soda ash from the  lis t of recom
mended m ateria ls  for sodium and 
potassium  fires. In our experience,
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soda ash is the m ost ctfcctive, the 
safest, and th e  m ost generally app li
cable reagent for th is  purpose. Soda 
ash used for th is  purpose m ust be kept 
ou t of contact w ith m oist air. Ab
sorption of m oisture may be readily 
recognized by the resu lting  aggrega
tion of the soda ash.

H ot sodium reacts vigorously with 
sand if small am ounts of the la tte r  
a re  in contact w ith comparatively 
larger am ounts of sodium. F u rth e r
more, sand m ay contain considerable 
w ater w ithout appearing to  be wet.

Sodium reacts w ith  w ater of com
position, present in most talcs. The 
addition  of asbestos powder to  sodium 
fires can resu lt in extremely vigorous 
reactions, due to  the fact th a t asbestos 
contains w ater of composition. Large 
crystals of sa lt decrepitate when 
throw n on burn ing  sodium and the 
m ild explosions sca tter burning sodium. 
Sodium peroxide is often formed 
when sodium burns in a ir. In our 
opinion, th is  fact makes hazardous 
the use of g raph ite  for extinguishing 
sodium fires.

I t  is true  th a t  some of the above 
mentioned reagents may be safely used 
under certain  conditions to extinguish 
burning sodium or potassium . How
ever, in view of our in terest in the 
safe handling of sodium and potas
sium, we th ink  i t  well to have all pos
sible safeguards on th is subject brought 
to  the a tten tion  of Chem. <£• Met. readers.

C. B. H ess

Manager, Sodium Sales Development 
The R. & H. Chemicals D epartm ent 
E. I. du Pont de Nemours & Co. 
N iagara  Falls, N. Y.

MATERIALS OF CONSTRUCTION 
CORRECTIONS

Our a tten tion  has been called to  an 
error in reporting  d a ta  for PDCP cop
per made by Phelps Dodge Copper 
P roducts Corp., New York, on the 
large w all ch a rt in the September 
issue. The value for mean coefficient 
of therm al expansion should have been 
reported as 0.933 x 10"5.

In  reporting  forms in which OFHC, 
made by Scomet Engineering Co., New 
York, is available i t  should have been 
sta ted  th a t i t  m ay also be obtained in 
refinery shapes, such as w irebars, cakes, 
billets and ingots.

Concerning W orthite, m anufactured 
by W orthington Pum p & M achinery 
Corp., H arrison, N. J ., the upper line 
of d a ta  reported for tensile properties 
is for rolled m aterial and the lower 
line of figures for sand castings.

The ra te  of penetration  for Alcoa 
2S in 65 per cent n itric  acid should 
be 0.05 in. per yr. The Aluminum Com
pany of America na tu ra lly  does not 
recommend use of th is alloy in contact 
w ith th is strength  acid. An error 
occurred in data  for Alcoa 53S. In 
th is  case, penetration for 10 per cent 
acetic acid was placed under the 
column for 0.5 per cent acid. The pene
tra tio n  by 10 per cent acetic acid is
0.001 in. per yr.

% CHICAGO

G o ing  to the

N A T IO N A L  CH EM ICA L  
EX PO SIT IO N ?

STEVENS HOTEL 
Dec. 11, 12, 13, 14, 15

PRESENTED BY THE C H IC A G O  SECTION  
OF THE AM ER ICAN  CH EM ICA L  SOCIETY

EXECUTIVES wil! attend this exposition to see what is new; seeking improve

ment of their processes and materials; to find more efficient and satisfactory 

machines; to make certain their plants are up-to-date in every respect.

CHEM ISTS will attend this exposition— Research Chemists to translate ideas 

from other fields to their own— Control and Production Chemists to keep pace 

with the times on new methods, new instruments, new reagents and new 

equipment.

ENGINEERS will attend this exposition to see new developments in equip

ments and materials, and to learn the modern uses for them.

PURCHASING  AGENTS will attend this exposition to compare quality speci

fications; to learn of new sources o f materials and equipment; to gain a more 

comprehensive understanding of the chemical industry.

W rite  fo r program  subjects o f the 

N ational Industrial Chem ical Conference

A limited amount of excellent Exhibit 
Space is still available.

Address a ll  inquiries to

MARCUS W. H INSON
Exposition M anager 

110 N. Franklin St.
C H IC A G O ,  IL L IN O IS

Phone Franklin 2245

, See cut

NATIONAL 
CHEMICAL 

EXPOSITION
DECEMBER 

11,12,13,14,15 
1940
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F A C T S  O N  F I L T E R I N G
R ep re se n ta tiv e  case h isto rie s  on w id e ly  v a r ie d  c la rifica tio n  p rob lem s  
condensed f ro m  f ie ld  rep o rts o f  Jo h n s -M a n v il le  F ilt ra t io n  E n g in e e rs

P u r e  S a l t  F i l t e r e d  

F r o m  

W a s t e

(R eported  b y  J-M  
E ngineer Sco tt Robbing )

N E W  O R L E A N S  
D I S T R I C T — In  
th is  sa lt p lan t, 
considerable dust 
results from the
crushing process. This dust is col
lected by passing through water—an 
operation th a t also picks up unde
sirable impurities. Until recently, 
the resulting brine was considered 
practically worthless. Its only use 
was in producing a low-grade salt 
with practically no commercial value.

Tests indicated that this brine 
could be filtered to yield highest 
quality salt. Trials were made with 
a small filter press, and the correct 
method and filter aid determined. 
The method is simple, involving only 
a p recoat filtra tio n  w ith Johns- 
Manville Hyflo filter aid. Pure salt 
is now being produced from what 
had been considered waste, with 
virtually no extra cost.

L a n o l i n  F i l t r a t i o n  M a d e  P r a c t i c a l
(R eported  b y  J-M  E ng ineer  T.  A . Feunn)

NEW  YORK D ISTRICT —This com
pany had been attempting to clarify 
refined lanolin by filtration. Flow 
rates through filters were low, and 
the filtrate had a dull, dingy appear
ance. Operation was so poor that 
the management felt filtration was 
of no practical value.

A number of trial runs were made 
here, using several different types of 
Johns-Manville filter aids. I t  was 
observed th a t Filter-Cel gave bril

lian t, spark ling  
clarity to the fil
t r a t e  and  p ro 
duced remarkable 
increases in the 
rate of flow.

I t  is interesting 
to note that the cost of Filter-Cel is 
made up many times over through 
superior quality of the product and 
the fact that time and labor cost 
are markedly reduced.

F a s t  F i l t e r  A i d  C u t s  C o s t s  i n

G l u e  P l a n t (R eported  b y  J-M  E n g in eer  K a rl D ern)

SAN FRANCISCO 
D IST R IC T —This 
m a n u fa c tu re r  
was faced with 
a serious p ro

duction bottleneck. Although a filter 
aid was being used in clarification, 
only two 1800-gallon cooks of 6% glue 
could be filtered before cleaning was 
necessary. Time lost during this op
eration delayed evaporation and dry
ing, made costs unnecessarily high.

Here’s why leading manufacturers 
use CELITE MINERAL FILLERS

From paint to paper . . . cosmetics 
to match heads . . . Celite Fillers 
are improving many different types 
of products. Check these advan
tages they offer for use in yours:
CHEM ICAL IN ERTN ESS . . .  C elite 
F ille rs  a re  en tire ly  m inera l . . .  com 
posed  o f  d iatom aceous silica .
P O K O U S  . . . C e lite  F i l le r s  show  
u n d e r  th e  m icro scope  as ir reg u la rly  
shaped  liollow  shells  . . . ab so rb  up  
to tw ice th e ir  own w eight o f  liq u id .

L IG H T  IN W E IG H T  . . .  C elite F ill
ers freq u en tly  can rep lace  two to six 
tim es th e ir  w eight o f  heav ie r fillers.

C O M PLETE LIN E . . . T h e re  is a 
type an d  g rad e  o f  C elite F ille r  fo r 
v irtually  every req u irem en t.

J-M  Engineers are always available 
to help you select the Celite Filler 
tha t will produce best results for 
you. F o r de ta ils , w rite  Johns- 
Manville, 22 East 40th Street, New 
York, N. Y.

After a check-up of equipm ent 
and operations, it appeared tha t the 
filter aid used was not the right one 
for the job. A change to Celite No. 
545 was made with striking results. 
Production was raised to the point 
where eleven cooks of .9% glue are 
filtered before cleaning . . .  an in
crease of 450% in capacity, despite 
a 50% higher glue content.

W h y  N o t  H a v e  J - M  

C h e c k  Y o u r  F i l t e r i n g ?

Cases like these are all in the day’s 
work for J-M  Filtration Engineers. 
Whether yours is a particularly diffi
cult problem . . .  or one tha t involves 
a simple change of filter aid . . . 
they’re always ready to help you 
work out an efficient, economical 
solution. And tim e a fte r  tim e, 
they’ve checked plants where filter
ing seemed satisfactory . . . turned 
up surprising ways of stepping up 
production, cutting costs. For Re
tails and for facts on the complete 
line of modern high-flow-rate Celite 
Filter Aids, write Johns-Manville, 
22 East 40th St., New York, N. Y.

m JOHNS-MANVILLE CELITE FILTER AIDS
FILTER-CEL • STANDARD SUPER-CEL . CELITE NO. 512 • HYFLO SUPER-CEL • CELITE NO. 501 • CELITE NO. 503 • CELITE NO. 535 . CELITE NO. 545
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New Titles, Editions and Authors

UNIT OPERATIONS

APPLICATIONS OF CHEMICAL EN 
GINEERING . Edited by II. McCor
mack. Published by D. V an N ostrand 
and Co., New York, N. Y. 431 pages. 
Price $3.75.

I m m e d ia t e  a c c e p t a n c e  and widespread 
use by the teaching profession are 
probably in store for th is tex t of u n it 
operations. I t  w ill go far in  dispelling 
w hat Prof. McCormack has called the 
“Chaos [which] reigns throughout the 
colleges and universities of the country 
in so fa r as they are concerned w ith 
the p ractical applications of the un it 
operations of chemical engineering.” 
(Chcm. tC- Mel., p. 73, Feb. 1935.)

Representing the cooperative efforts 
of twelve well-known professors of 
chemical engineering, the book’s chap
ters cover m easurem ent of tem perature, 
flow of fluids, flow of heat, evaporation 
and evaporators, d is tilla tion , drying of 
solids, hum idification and dehumidifica- 
tion, gas absorption, filtra tion , classi
fication and concentration of solids, and 
size reduction. The experim ents given 
in  each chapter are preceded by dis
cussions of theoretical and practical 
aspects. Sample d a ta  and calculations, 
directions for report w riting, and 
bibliographies are also included. Each 
of the 72 experim ents m ay be concluded 
in a single four-hour laboratory  period.

NATURAL FATS

THE CHEMICAL CONSTITUTION OF 
NATURAL FATS. By T. P. H ilditch. 
Published by John Wiley and Sons, 
Inc., New York, N. Y. 438 pages. 
P rice $0.50.

Reviewed by Gordon IF. McBride 
I n  t h i s  book we find a  veritable en
cyclopedia of inform ation. I t  w ill take 
its  place beside the dictionary  on the 
desk of every chem ist and chemical 
engineer who works w ith fats and oils, 
w hether edible or inedible. A lthough it 
is no t an  engineering book, i t  is a 
reference volume of scientific da ta  th a t 
w ill be invaluable to m any engineers.

The arrangem ent of the book is de
signed for the maxim um  ease in refer
ence. C hapter one is a  general sum
m ary of th e  da ta  which are  discussed 
in fuller detail in the following chap
ters. A biographical classification is 
the basis for the order in  which the 
various n a tu ra l fa ts  are considered. 
F irs t, the component acids of aquatic 
flora and fauna are  studied. This is 
followed by the land anim als and the 
vegetable fa ts. The component glycer
ides are  then considered, first quali
ta tive  investigations of n a tu ra l fats, 
then the vegetable and anim al fats 
themselves.

Biochem istry of fa ts  is viewed both 
from the standpoin t of synthesis and 
assim ilation. The constitu tion  of in
dividual n a tu ra l fa tty  acids is the 
subject of a chapter. Synthetic glycer

ides are  reviewed, and the experi
m ental technique employed in the 
q u an tita tive  investigation of fa ts  is 
outlined.

Bibliographies a t  the end of each 
chapter are am azingly extensive. The 
au th o r’s aim  has been to  include as 
much as possible of da ta  published 
th rough  1938. Some 1939 publications 
have also been included.

Even the index deserves special men
tion. I t  is very complete and is help
fully broken down into three sections: 
first, a  general index of subjects, then 
un index of individual fats and waxes, 
including p lan t fam ilies, and finally, 
an index of individual fa tty  acids and 
glycerides.

X-RAYS IN INDUSTRY

APPLIED  X-RAYS. T hird edition. By
George L. Clark. Published by
McGraw-Hill Publishing Co., New
York, N. Y. 074 pages. Price $0.

Reviewed by W. L. Abram owilz 
O n e  p u r p o s e  of the au thor is to show 
the value of X-rays as a  g rea t practical 
research tool in industry . H is success 
is unquestionable. In  tlie rolling or 
draw ing of m etals, the X -ray method 
finds extensive use in visualizing the 
completeness of removal of in ternal 
s tra in . The v ita l significance of absence 
of s tra in  in the stru c tu ra l parts  of 
aeroplanes, bridges, etc., is obvious. 
Radiography is now being used for such 
diverse purposes as exam ination of 
welds, castings, coal for classification 
of foreign m ineral content, rubber tires 
for im perfect bondings, golf balls for 
centering of cores, complicated glass 
and plastics for im proper fabrication, 
shells and cartridges for im proper fill
ing, wood for holes, location of pipes 
and wires in building walls, pu rity  of 
food products, counting cigarettes, and 
las t bu t not least, as a resu lt of our 
advanced civilization, the exam ination 
of suspicious packages for bombs. In  
the study  of alloys, ceramics, cements, 
glass, X -ray analysis has been of con
siderable u ti li ty  in designing new and 
improved compositions.

Dr. W. H. C arothers, the inventor 
of nylon, once sta ted  th a t “ the most 
im portant peculiarity  of high polymers 
is th a t they  alone among organic m a
terials m anifest to a  significant degree 
such mechanical properties as strength , 
e lasticity , toughness, p liability , and 
hardness. Rubber exhibits a  combined 
strength  and elastic extensibility  th a t 
is not even rem otely approached by 
anything in the inorganic world.” X -ray 
diffraction studies are  making b rillian t 
contributions to  the knowledge of the 
struc tu re  of these g ian t molecules which 
are the building blocks of life in pro
teins, sugars, starches or cellulose. In 
medicine and den tistry  the use of 
X-rays is, of course, well known. In 
the field of organic chem istry, exam i
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nation of crystals represents the new
est phase of X -ray science. Tremendous 
strides have been made in the knowl
edge of orientation  of atom s and mole
cules, some practical applications of 
which are  in su la ting  oils for high ten
sion cables and extreme pressure lub ri
cants where i t  has been shown th a t  a 
lubricant addend as m ethyl ehloro- 
stea ra te  forms oriented films on the 
m etal surface.

Because of the complex n a tu re  of 
X -ray equipm ent and in terpre tation  
more than  half the book is devoted to  
the scientific and instrum ental basis of 
X -ray technique and is by fa r the best 
presentation available.

TEXTS AND REFERENCES

PHYSICAL CHEMISTRY. By Lewis 
■I. Bireher. Published by Prentice- 
H all, New York, N. Y. 421 pages. 
Price $3.

SuBTijTLKD “A B rief Course w ith Lab
oratory  Experim ents,” Dr. B irclier’s 
book is directed a t  studen ts preparing 
for medicine, biology, geology, agricu l
tu re  and subjects other th an  chemical 
engineering. H is work is presented in 
such a m anner th a t  i t  can be m astered 
by students who have not studied cal
culus. This so rt of development may 
seem highly desirable to the students, 
bu t those who are m ajoring in chem
is try  and chemical engineering realize 
th a t  such simplification is o u t of the 
question. The book could, however, 
serve to refresh their memories of sub
jects studied from more complete and 
comprehensive texts.

CHAMBERS’S TECHNICAL DICTION
ARY. Edited by C. F. Tweney and 
L. E. C. Hughes. Published by The 
M acm illan Co., New York, N. Y. 
1,098 pages. P rice $12.

F r o m  acoustics to  zoology', more than  
120 industries and professions are rep 
resented by the 50,000 definitions in 
th is la te s t technical dictionary. Its  
principal value to  chemical engineers 
w ill lie in its  ab ility  to tra n s la te  many 
of the esoteric term s of unfam iliar 
sciences in to  understandable English. 
For example, these words— wow, diaper, 
couch, pimple, hang-over, sand trap—  
all have fam iliar meanings in our 
everyday speech. B ut special signifi
cance is a ttached to them  by various 
industries and sciences. M isleading or
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There's one thing to remember about Buffalo Fans: 
They're engineered to "stay  put." C a se  histories prove 
this! Buffalo Forced and Induced Draft Fans are the re
sult of years of practical experience, plus present-day 
engineering skill. Dynam ically balanced rotors have center 
plates and flanges cut from  solid plates; self-aligning 
water-cooled bearings have conveniently renewable liners, 
housings have quick opening clean out doors; welded steel 
pedestals have free air flow thru them. A n y  feature you 
check points to long-term, trouble-free service. Better 
send today  for Bulletins. "

BUFFALO FORGE CO M PA N Y
501 Broadway Buffalo, N. Y.

Branch Engineering Offices in Principal C ities 
C anad ian  Blower & Forge Co., Ltd., Kitchener, Ont.

erroneous im pressions could be formed 
when m eeting them  in non-chemical 
engineering technical lite ra tu re  unless 
a d ictionary  sucli as th is  were handy 
for consultation.

Physical constants and chemical data  
a re  given for m any organic compounds, 
bu t the inorganic have been slighted 
somewhat. M ore of the industria lly  
im portan t chemicals and more defini
tions of chemical and chemical engi
neering term s should have been in 
cluded to m ake the d ictionary  of still 
g rea ter value to all who may need to 
consult it.

SOLUBILITY OF INORGANIC AND 
METAL ORGANIC COMPOUNDS. 
3rd Edition. Vol. 1. By A therton  
Seidell. Published by D. Van Nos
trand  Co., New York, N. Y. 1,098 
pages. P rice $12.

T h e  s e c o n d  e d it io n  of th is book ap 
peared in 1919 and a supplem ent was 
published in 1928. W hen a new edition 
became necessary because of the mass 
of da ta  which have appeared since the 
la tte r  date, i t  was decided th a t a new 
supplem ent was inadvisable because 
of the difficulty in searching through 
three volumes for desired inform ation. 
This book is therefore a  complete re
vision. And in order to keep costs 
below prohibitive figures i t  was pro
duced by offset printing. As a result, 
there are typographical variations and 
occasional ind istinc t figures. These de
fects, however, can all be overlooked 
by workers and rcsearcliers who have 
occasion to consult the pages of the 
volume.

TH E M INERAL INDUSTRY DURING 
1939. Vol. 48. Edited by G. A. Roush. 
Published by McGraw-Hill Publish
ing Co., New' York, N. Y. 761 pages. 
Price $12.

T h e  1939 W orld Index of M ineral P ro 
duction was above th a t for 1938. This, 
however, is a ttr ib u ted  to reactions 
from the recession ra th e r than  to  war 
demands. Only pig iron, tin  and alum i
num showed ra tes  of increase m ate
ria lly  above the average. Decreases 
were noted for chromium and m an
ganese. N um erous gaps in the infor
m ation contained in th is fam iliar 
annnual publication a re  the unavoid
able resu lt of th e  in terrup tion  of 
norm al conditions by W orld W ar II.

GAS BURNER DESIGN

RESEARCH IN  FUNDAMENTALS 
OF ATMOSPHERIC GAS BURNER 
DESIGN. B ulletin  No. 10, American 
Gas Association T esting Labora
tories. Published by American Gas 
A ssociation, New York, N. Y. 181 
pages. P rice $2.

Reviewed by R. S. McBride  
M a n y  chemical engineers confronted 
w ith heating problems require special 
fuel gas burners. The fundam ental 
scientific and engineering principles 
underly ing the design of such equip
ment are  presented clearly  and compre
hensively in th is  special report of 
American Gas Association Testing Lab
oratories. A group of widely experi
enced and able members of the industry

F A N
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have partic ipated  in the research and 
¡11 the form ulation of th is report. I t 
is, therefore, a  most reliable guide to 
burner design.

W hether the chemical engineer is 
planning to use city  gas, some by
product gas from his own plant, pro
ducer gas, or other type of fuel, he can 
profitably study  the technical sections 
of th is document.

REVISED AND ENLARGED

HANDBOOK OF CHEMISTRY AND 
PHYSICS. 24th edition. Edited by
C. I). Hod (/man and II. N. Holmes. 
2,504 pages. P rice $3.50.

W i t h  e v e r y  r e v is io n , th is well-known 
and long fam iliar handbook becomes 
more nearly  indispensable to chemical 
engineers, chem ists and students. And 
the revisions and new m ateria l of this 
year’s new edition make i t  bigger and 
better than  ever.

Some of the tables which were re 
vised to include new m aterial are those 
giving the properties of commercial 
plastics, v itam ins, foods, and plate and 
film speeds. B ut most im portant, the 
table of physical constants of organic 
compounds has been changed from the 
paragraph  form which has been used in 
the past few editions to the tabu lar 
arrangem ent which was previously em
ployed. This is a  definite improvement 
as it  makes for easier reading and 
quicker location of desired data . More 
than  300 new compounds have been 
added to the list.

A new 05-page table of industria l o r
ganic compounds will be of value to  
m any chemical engineers. Compiled 
from inform ation supplied by 14 m an
ufacturers, trade  names, chemical 
names and form ulas, and physical con
stan ts  are  given for more than  400 
products.

EXPERIM EN TA L CHEMISTRY FOR 
COLLEGES. Second edition. By 
J. A . H arris and IF. Ure. Published 
by McGraw-Hill Publishing Co., New 
York, X. Y. 123 pages. Price $1.25. 

P er f o r a t e d  and punched for a three- 
ring  binder, the pages of th is  m anual 
m ay be to rn  ou t and conveniently car
ried to the laboratory . This edition 
contains new m ateria l on qualita tive 
analysis of groups I  and I I I .

RECENT BOOKS 
and 

PAMPHLETS
T h e L .aym an S c ie n t is t  in  P h ila d e lp h ia .

E d ite d  b y  W . S tep h en  T h o m a s . P u b 
lish e d  b y  T h e  A m er ica n  P h ilo so p h ic a l  
S o c ie ty , P h ila d e lp h ia , P a . P r ice  15 
cen ts . A  4 4 -p a g e  b o o k le t g iv in g  th e  
r e s u lt s  o f  a  s u r v e y  o f  th e  le isu r e -t im e  
sc ie n t if ic  p u rs u its  o f  th o u sa n d s  o f n o n 
p r o fe s s io n a ls  in  a  sa m p le  m e tro p o lita n  
d is tr ic t . A  d ir e c to r y  o f  r eso u r c es  in  
sc ie n c e  a n d  a m a teu r  s c ie n t is t s ’ o r g a n i
z a t io n s  in th e  P h ila d e lp h ia  area .

A ir p la n e  M eta l W ork . V o l. I— A ir 
p la n e  B lu e p r in t R e a d in g . B y  A . M. 
R ob son . P u b lish e d  b y  D . V an  N o stra n d  
Co., N e w  Y ork , N . Y. 59 p a g e s . P r ice  
$1.15 . A  te x tb o o k  for  a ir c r a f t  m ech a n ic s  
e n g a g e d  in  th e  in d u str y  a n d  a llie d  w o r k 
ers  w h o  d e s ire  to 'enter th e  a ir c r a f t  
in d u stry .

T h e  D o m e st ic  P ro d u ctio n  o f  E ss e n t ia l  
O ils from  A ro m a tic  P la n ts .  P u b lish ed  
by th e  N a tio n a l F a r m  C h em u rg ic  C ou n 
cil, C o lu m b u s, O hio. 77 p a g es . P r ic e

O n  boiler feed and general service, Buffalo Type "R R "  
Pumps are turning in noteworthy records for endurance 
and for cost-cutting efficiency. G ive  "hydraulic balance" 
credit for its share of this performance! In both the 
2-stage and 4-stage " R R "  Pumps, a special Buffalo de
sign assures practically perfect hydraulic balance— so 
necessary for reduced vibration and stepped-up effi
ciency. W hatever your pum ping needs— look to Buffalo 
for a complete line of pumps specially designed and built 
for chemical uses. New Bulletin 980 gives full details on 
selecting the co rre c t  pump for each chemical applica
tion.

BUFFALO PUMPS, INC.
501 Broadway Buffalo, N. Y.

Branch Engineering Offices in Principal C ities  
C an ad a  Pumps, Ltd., Kitchener, Ont.

Every Chemical Pumping Service
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N ever B e fo re . . .
Maximum Vacuum and 
Volumetric Efficiency at 
S u c h  S l o w  S p e e d — 
Henc e Muc h  L o ng e r  
Pump Life

1  fE a f l

BEA CH -BUSS
Type RP— Single S tage

High Vacuum  
PUMP

Gives better processing vacuum  
and longer useful life at lower 
cost because
1—The broader area of sealing surfaces 

between the rotating elements and the 
pump casing assures maintenance of 
higher volumetric efficiency with high
est vacuum despite severe operating 
conditions over a  longer period of time 
than is obtained with any other vacuum 
pump for chemical processes.

2—It's a  fact that the slower the speed of 
a  machine, the longer its useful life. 
The remarkably slow speed of 200 
r.p.m. obviously gives the RP pump 
much longer life than that of pumps 
operating at higher speeds.

3—Built of corrosion resistant metals and 
equipped with an exclusive dual system 
of automatic lubrication and water-oil 
separation.

4—It is compact, space-saving, vibration- 
less, quiet.

Built in capacities from IS to 1100 c.f.m.

Write /or Bulletin No. 72

BEACH-RUSS CO M PANY
42 Church St. New York

50 c en ts . A  B u lle t in  o f  th e  N .F .C .C ., 
co m p ila tio n  o f  r ese a rc h  p a p er s  r e la t in g  
to  p ro b lem s In th e  a g r ic u ltu r a l p r o d u c
tio n  o f  e s s e n t ia l  o i ls  fro m  th e  c u lt iv a 
tion  o f  a r o m a tic  p la n ts . T h e  s ix  p la n ts  
d isc u sse d  a r e :  c o r ia n d er , c a r a w a y ,
a n is e , fen n e l, a n g e lic a  an d  lico r ice .

T h e  P r e se r v a t io n  o f  B u s in e s s  R eco rd s. 
B y  R a lp h  M. H o w er . P r e p a r e d  b y  T h e  
B u s in e ss  H is to r ic a l S o c ie ty , In c., B o s 
ton , M ass . 56 p a g e s . G ra tis . E n tir e ly  
a s id e  from  le g a l  a n d  p r a c t ic a l c o n 
s id e r a t io n s , i t  is  to  th e  a d v a n ta g e  o f  
a n y  b u s in e s s  o r g a n iz a t io n  to h a v e  fa c 
tu a l reco r d s  o f  th e  firm ’s  h is to r y . T h is  
p a m p h le t g iv e s  th e  r e a s o n s  w h y . It 
a ls o  te lls  w h a t m a te r ia l sh o u ld  be  
s e le c te d  fo r  p r e se r v a tio n , h o w  reco rd s  
sh o u ld  be p r e se r v ed , a n d  w h en  p r e se r v a 
tion  sh o u ld  be u n d erta k e n . A p p ro x i
m a te ly  h a lf  o f  th e b o o k le t  is d ev o ted  
to  d is c u s s io n s  o f  cu r re n t p r a c t ic e s  o f  
s e v e r a l d if fe re n t ty p e s  o f o r g a n iz a t io n s .

P r o c e ed in g s  o f th e  T w e n ty -S e v e n th  
A n n u a l M eetin g . P u b lish e d  b y  C om 
p ressed  G a s  M a n u fa c tu r er s ’ A ss o c ia tio n ,  
N e w  Y ork, N . V. 105 p a g e s . A n n u a l 
resu m e  o f  th e  te c h n ic a l a n d  o th er  p a p er s  
p rese n ted  a t  th e  co n v en tio n . I t  in 
c lu d e s  a ls o  th e  a n n u a l r ep o rts  o f  a ll  
o f th e  sp e c ia l  c o m m itte e s . T h o se  h a v 
in g  to  do w ith  c o m p re ssed  g a s  a c t iv i
t ie s  e ith e r  a s  p ro d u cers  or  co n su m e r s  
w ill find th e  m a te r ia l  o f  r e fer e n c e  v a lu e .

A .S .T .M . S ta n d a r d s  on P e tr o le u m  
P ro d u cts  an d  L u b r ic a n ts . P u b lish e d  by  
A m e r ica n  S o c ie ty  fo r  T e s t in g  M a te r ia ls , 
P h ila d e lp h ia , P a . 354 p a g e s . P r ic e  $2. 
S ix ty - f iv e  s ta n d a r d iz e d  m e th o d s  o f  
te s t in g , ten  sp e c if ic a tio n s  a n d  tw o  lis ts  
o f  d e fin it io n s  o f  te r m s  c o m p r ise  th is  
la t e s t  ed itio n  o f  th e  co m p ila tio n  o f  
A .S .T .M . S ta n d a r d s  on  P e tr o le u m  P ro d 
u c ts  a n d  L u b r ica n ts . N e w  s ta n d a r d s  
in c lu d ed  fo r  th e  first t im e  p ro v id e  te s ts  
for  c a rb o n iz a b le  s u b s ta n c e s  in w h ite  
m in er a l o il,  d ro p p in g  p o in t  fo r  lu b r ic a t
in g  g r ea se , a n d  th e  m eth od  fo r  c a lc u la t 
in g  v is c o s ity  in d ex .

T h e P r e p a r a tio n  o f U m ler g ra d u u te  
E n g in e e r in g  T h e se s . B y  W . H . B a sk e r -  
v ill. P u b lis h e d  by  U n iv e r s ity  o f  T en 
n e sse e , K n o x v ille , T en n . 29 p a g es . P r ic e  
25 cen ts . A  m im eo g ra p h ed  b o o k le t  
w h ic h  d is c u s s e s  d e s ir a b le  c h a r a c te r is t ic s  
o f  te c h n ic a l w r it in g , o r g a n iz a t io n  o f  
m a ter ia l, m a n u sc r ip t  p r ep a ra tio n , fo rm  
o f  p r e se n ta tio n  a n d  o th e r  d e ta ils  n e c e s 
s a r y  fo r  th e  s a t is fa c to r y  p r ep a r a tio n  o f  
th e s e s  an d  te rm  p ap ers. C h em ica l e n 
g in e e r s  co u ld  s tu d y  th is  in e x p e n s iv e  
b o o k le t w ith  p r o f i t ; it s  n u m ero u s  s u g 
g e s t io n s  w o u ld  be reflected  in  c le a r e r  
an d  m ore  c o h e r e n t r ep orts.

A  L a b o r a to r y  C ou rse  in G en era l 
C h e m is tr y . B y  R . H . C r ist. P u b lish ed  
by M cG ra w -H ill B o o k  Co., Inc., N ow  
Y ork, N . Y . 219 p a g es . P r ic e  $1.50. 
A sp ir a l-b o u n d  la b o r a to r y  n o teb o o k  for  
e le m e n ta r y  c h e m is tr y  co u r se s . It c o n 
ta in s  27 e x p e r im e n ts  d e s ig n e d  to bo 
c o m p le te d  in tw o  s e m e s te r s .  E a ch  e x 
p e r im en t is a c co m p a n ie d  by o n e  or  m ore  
s h e e t s  w h ich  ca n  be torn  fro m  th e  book  
a n d  su b m itte d  to  th e  in sp e c to r  a s  a  
la b o r a to r y  rep ort.

C o n fisca tio n  or E x p r o p r ia tio n ?  P u b 
lish ed  b y  S ta n d a r d  O il Co. (N . J . ) ,  .‘10 
R o c k e fe lle r  P la z a , N e w  Y ork , N . Y. 
A s e r ie s  o f  s e v e n  p a m p h le ts  w a s  pu b
lish ed  d u rin g  th e  w in ter  o f  1 9 3 9 -4  0 by  
th e S ta n d a r d  O il C o. (N . .1.), d e a lin g  
w ith  d if fe r e n t a s p e c t s  o f  th e  se iz u r e  
o f  th e  o il in d u s tr y  in  M ex ico . T h is  
b o o k le t is c o m p r ised  o f  th e  m a ter ia l  
co n ta in ed  in  th e s e  p a m p h le ts . T h e  
b o o k le t a p p ea r s  to be an  u n em o tio n a l  
p r e se n ta tio n  o f  th e  fa c ts  o f  M ex ico ’s 
e x p r o p r ia tio n , h er  w ill in g n e s s  an d  a b il
ity  to  p a y  fo r  th e  p r o p er ty  a n d  o th er  
a s p e c t s  o f th e  s itu a t io n .

W h a t  tiie  B u s in e ss  M an  Sh ou ld  K n o w  
o f th e  L a b o r  L a w  a n d  Its  A d m in is tr a 
tion . B y  .1. R a y m o n d  T iffa n y  an d  
B e n ja m in  W ern e . P u b lis h e d  by  B ook  
M a n u fa c tu r er s ’ I n s t itu te ,  25 W . 4 3 S t., 
N e w  Y ork , N . Y .  64 p a g e s . P r ic e  50 
cen ts . S u b tit le d  “M a n a g e m e n t —  I ts  
R ig h ts  an d  R e sp o n s ib il it ie s ,” th is  b o o k 
le t  a d v o c a te s  th e  rep e a l o f  th e  W a g n e r  
A c t a n d  s u b s t itu t io n  o f  n e w  le g is la t io n  
w h ic h  co n s id e r s  th e  fo u r  g r o u p s :  p u b lic , 
lab or , m a n a g e m en t, a n d  th e  a d m in is te r 
in g  bod y  a n d  its  p er so n n e l.

P la s t ic s  in th e  S ch oo l a n d  H om e  
W ork sh op . S eco n d  ed itio n . B y  A . J. 
L o ck rey . P u b lish e d  b y  D . V a n  N o s 
tr a n d  Co., N e w  Y ork , N . Y . 233 p a g e s . 
P r ic e  $2.50. A s  a  ru le , h o b b y  b ook s  
a r e  n o t d e scr ib ed  o n  th e s e  p a g e s . T h e  
su b je c t  o f  p la s t ic s ,  h o w ev e r , is  so  
c lo s e ly  a llie d  w ith  c h e m ic a l e n g in e e r in g  
th a t  m a n y  c h e m ic a l e n g in e e r s  w ill  be  
in ter e sted  in  w h a t  can  b e  d on e  w ith  
“sp a r e - t im e ” lab or . M a te r ia ls , m e th o d s  
a n d  m a c h in e s  a r e  d e scr ib ed  an d  i l lu s 
tr a te d  a n d  n u m ero u s  “p r o je c ts ” a r e  
in c lu d ed .

Q u ick silv er  R e so u r c e s  o f  C a lifo r n ia .
P u b lis h e d  b y  th e  S ta te  D e p a r tm e n t  o f  
N a tu r a l R e so u r c e s , D iv is io n  o f  M in es, 
S a n  F r a n c is c o , C a lif . T h is  c o n s is t s  o f  
133 p a g e s , w e ll i l lu s tr a te d  w ith  m a p s, 
p h o to g r a p h s  a n d  ta b le s . C o in c id e n ta l  
w ith  th is , th e r e  h a s  a ls o  b een  p u b lish ed  
a n  E co n o m ic  M in era l M ap o f  C a lifo r n ia , 
N o . 1, e n tit le d  Q u ick silv e r . P r ic e s  a re  
60 c e n ts  fo r  th e  rep o rt a n d  50 c e n ts  
fo r  th e  m ap .

GOVERNMENT PUBLICATIONS
Documents are available a t prices indicated from  Superintendent of Documents, 
Government P rin ting  Office, W ashington , D. G. Send cash or money ordery 
stam ps and personal checks not accepted. W hen no price is indicated , pam
phlet is free and should be ordered from  bureau responsible fo r  its  issue.

S y n th e tic  O rgan ic  C h em ica ls , U n ited  
S t a te s  P r o d u ctio n  a n d  S a le s  1939. U . S. 
T a riff  C o m m iss io n , S eco n d  S e r ie s  R ep o rt  
N o. 140 ; 10 c e n ts .

T ra n sp o r ta tio n  L in es  on th e  A tla n tic ,  
G u lf, an d  P a c if ic  C o a sts , 1940. W a r  
D e p a r tm e n t C orp s o f  E n g in e e r s , T r a n s 
p o r ta t io n  S e r ie s  N o . 5 ; 50 c en ts .

F ir e -R e ta r d a n t  T r e a tm en ts  o f L iq u id -  
O x y g en  E x p lo s iv e s ,  b y  A . R . T. D e n u e s . 
U. S. B u r ea u  o f  M in es, B u lle t in  429 ; 
20 c en ts .

Q u arry  A cc id en ts  in  tlie  U n ited  S ta te s  
D u r in g  th e  C a len d a r  Y ea r  1938, by
W illia m  W . A d a m s  a n d  V ir g in ia  E . 
W ren n . U. S. B u r e a u  o f  M in es, B u lle 
tin  432 ; 15 c en ts .

F r ia b ility ,  G r iiid a b lllty , C h em ica l A n 
a ly s e s  a n d  H ig h - a n d  L o w -T em p e ra tu r e  
C a rb o n iza tio n  A s s a y s  o f  A la b a m a  C o a ls , 
b y  E . S . H e r tz o g , J. B . C ud w o rth , W . 
A . S e lv ig , a n d  W . H . O de. U . S. B u r ea u  
o f M in e s , T e c h n ic a l P a p e r  611 ; 15
cen ts .

F e d era l S p ec if ica t io n s . H H -P -2 5 6 ,  
P h e n o lic -c o n d e n s a tio n -p r o d u c ts  ; la m in a 
ted  ( fo r  e le c tr ic a l p u r p o se s ) . 0 -S -6 0 4 ,  
S o d iu m -m e ta s i lic a te , p e n ta h y d r a te , O -T -  
671a . T r iso d iu m  p h o sp h a te , te c h n ic a l  
(p h o sp h a te  c le a n e r ) .  T T -C -9 6 , C a lc i
m in e  (c o ld -  a n d  h o t -w a te r  ty p e s ) .  T T -  
P -2 3 a , P a in t , c o ld -w a ter , in ter io r , l ig h t-  
t in ts  a n d  w h ite . U U -B -5 3 6 , B oard , 
b in d e r s ’. U U -P -7 9 a , P a p er , b lu ep rin t  
(s e n s i t iz e d  a n d  u n s e n s it iz e d ) .  5 c e n ts

ea ch . S S -R -4 0 6 , A m en d m en t-1 , R o a d  
a n d  p a v in g  m a te r ia ls  ; g e n e r a l sp e c if ic a 
tio n s  (m e th o d s  fo r  s a m p lin g  a n d  t e s t 
in g )  ; 10 ce n ts .

R ep o rt on th e  I n v e s t ig a t io n  o f th e  
N a tio n a l L a b o r  R e la tio n s  R ourd . H o u se  
R ep o rt N o . 1902, 7 6 th  C o n g ress , 3d 
S e s s io n  ; 15 cen ts .

P r ic e  S t a t is t ic s .  R e c e n t  p u b lic a tio n s  
o f  th e  B u r e a u  o f  L a b o r  S t a t is t ic s  an d  
D e p a r tm e n t o f  A g r ic u ltu r e  g iv e  r esu m es  
o f  p r ice  fig u re s  fo r  1939 a n d  fir s t s ix  
m o n th s  o f  1940, c o s t  o f  l iv in g  in d ex , 
c h a n g e s  in  c o s t  o f  liv in g , u n it  lab or  
c o s ts , a n d  th e  1941 o u t lo o k  fo r  a g r ic u l
tu re  a n d  a g r ic u ltu r a l c o m m o d itie s , a s  
fo l lo w s :  W h o le s a le  P r ic e s — J u n e  1940,
S e r ia l N o . R . 1149 ; T h e  B u r ea u  o f  
L a b o r  S t a t is t ic s ’ N e w  In d e x  o f  C o st o f  
L iv in g , M arch  15, 1940, S e r ia l N o . R. 
1 1 5 6 ; C h a n g e s  in  C o st o f  D iv in g — Ju n e  
15, 1940, S e r ia l N o . R . 1 1 5 3 ; U n it  L a b o r  
C o st in  2 0  M a n u fa c tu r in g  I n d u str ie s , 
1919 to  1939, S e r ia l N o . R . 1142. (A ll 
o f  th e  a b o v e  a v a ila b le  fr o m  B u r ea u  o f  
L a b o r  S t a t is t ic s ,  W a s h in g to n , D . C .) 
T h e  D em a n d  a n d  P r ic e  S itu a tio n ,  
O ctob er  1940 is su e . (A v a ila b le  from  
B u r ea u  o f  A g r ic u ltu r a l E c o n o m ic s , U . S. 
D e p a r tm e n t o f  A g r icu ltu r e , W a s h in g to n ,

In d u str ia l In ju r ie s  in th e  U n ited  S ta te s  
D u rin g  1939, b y  M a x  D . K o s so r is  an d  
S w e n  K ja er . B u r ea u  o f  L a b o r  S t a 
t is t ic s ,  S e r ia l N o . R . 1144.
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DISCHARGE

>KIRA7<

F a m ily  E x p e n d itu r e s  in S e le c te d  C it
ie s , 1035 -3« . V o lu m e  II— F o o d . L a b o r  
D e p a r tm e n t, B u r e a u  o f  L a b o r  S ta t is t ic s  
B u lle t in  N o . 018 ; 45 c en ts .

»Safeguard ing M an p o w er  for  G rea ter  
P r o d u ct io n . T h e  im p o rta n ce  o f  s a fe  
w o r k in g  c o n d it io n s  in m a in ta in in g  an d  
in c r e a s in g  in d u str ia l o u tp u t fo r  n a t io n a l  
d e fe n se . D e p a r tm e n t o f  L abor, D iv is io n  
o f  L a b o r  S ta n d a r d s  S p e c ia l B u lle t in  N o . 
1 ; 10 c en ts .

»Standard S am p le«  I s s u e d  or In P r é p a 
ra (Ion by  th e  N a t io n a l B u r ea u  o f 
S ta n d a rd « . N a t io n a l B u r ea u  o f  S ta n d 
ard s, S u p p le m e n t to  C ircu la r  C39S. 
A v a ila b le  from  N a tio n a l B u r ea u  o f  
S ta n d a r d s , W a s h in g to n , D . C.

O u tsid e  H o u se  P a in tin g . N a t io n a l  
B u r ea u  o f  S ta n d a r d s , L e tte r  C ircu la r  
GO.'i ; m im eo g r a p h ed .

In k s , b y  C. E . W a te r s . N a tio n a l  
B u r e a u  o f  S ta n d a r d s , C ir cu la r  C426 ; 15 
c en ts .

P r o d u c t io n , E m p lo y m e n t and  P r o d u c 
t iv i ty  in th e  M in era l E x tr a c t iv e  In d u s 
tr ie s , 188 0 -1 0 3 8 , b y  V iv ia n  E b e r le  
S p en cer . W o rk  P r o je c ts  A d m in is tr a tio n ,  
N a tio n a l R e se a r ch  P r o je c t  R ep o r t N o.
S -2 . A v a ila b le  from  W o rk  P r o je c ts  
A d m in is tr a tio n , 1731  N e w  Y o rk  A v e n u e ,  
W a s h in g to n , D . C.

F in a n c ia l S ta t is t ic s .  T h e  F e d e r a l  
T ra d e  C o m m iss io n  is  is s u in g  a  s e r ie s  
o f  r ep o rts  g iv in g  f in a n c ia l s ta t is t ic s  for  
v a r io u s  m a n u fa c tu r in g  co rp o ra tio n s .  
T h e  fir s t o f  th e s e  to  be is su ed  th u s  fa r  
a r e :  A ir c r a ft  M a n u fa c tu r in g  C orp ora
tio n s  ; C ig a r e t te  a n d  T o b a cco  P r o d u c ts  
M a n u fa c tu r in g  C o r p o r a tio n s ;  L ead and  
Z in c  P r o d u c in g  a n d  M a n u fa c tu r in g  C or
p o r a tio n s  ; B re a d  a n d  B a k e r y  P r o d u c ts  
M a n u fa c tu r in g  C o rp o ra tio n s. T h e se  a n d  
o th er s  to  a p p ea r  la te r  a r e  a v a ila b le  from  
F e d e r a l T ra d e  C o m m iss io n , W a sh in g to n ,
D . C.

U n ited  S ta te s  G o v ern m e n t M a n u a l, 
J u ly  1940. T h is  e d itio n  o f  th e  G o v e rn 
m e n t M a n u a l in c o r p o r a te s  th e  c h a n g e s  
m a d e  b y  R e o r g a n iz a t io n  P la n s  I II , IV, 
an d  V , a n d  in c lu d e s  a  s e c t io n  on th e  
o p e r a tio n s  o f  th e  F e d e r a l d e p a r tm en ts  
an d  a g e n c ie s  a s  th e y  r e la te  to  th e  
N a tio n a l D e fe n s e  P r o g r a m . Office o f  
G o v e r n m e n t R e p o r ts ;  $1.25 ( c lo th ) ,  75 
c e n ts  (p a p e r ) .

Q u ick silv er  D e p o s it  a t  B u c k sk in  P e a k  
N a tio n a l M in in g  D is tr ic t , H u m b o ld t  
C ou n ty , N e v a d a , b y  R . J . R o b er ts .  
U . S. G e o lo g ic a l S u rv ey , B u lle t in  9 2 2 -E  ; 
15 cen ts .

M a n g a n e se  D e p o s its  a t  P h ilip sb u rg ,  
G ra n ite  C ou n ty , M o n ta n a , b y  E . N . 
G od d ard . U . S. G e o lo g ic a l S u rv ey , 
B u lle t in  922-9  ; 4 0 c en ts .

S u b su r fa ce  G eo lo g y  an d  Oil a n d  G as  
R e so u r c e s  o f O sa g e  C ou n ty , O k lah om a. 
P a r t  4. T o w n sh ip s  24 a n d  25 N o rth , 
R a n g e s  10 a n d  11 E a s t .  B y  L. E . 
K e n n e d y , J . D . M cC lu re, H . D . J e n k in s , 
an d  N . W . B a ss .  U . S. G e o lo g ic a l S u r 
v ey , B u lle t in  9 0 0 -D  ; 35 c en ts .

N a tu r a l W a te r  L o ss  in S e le c te d  D r a in 
a g e  B aK ins, b y  G. H . W illia m s  and  
o th er s . U . S . G e o lo g ic a l S u rv ey , W a te r -  
S u p p ly  P a p e r  84 C ; 15 c en ts .

R ep o rt on  th e  A g r icu ltu r a l E x p er im en t  
S ta t io n s , 1939, b y  J. T . J a r d in e , F . D . 
F ro m m e, a n d  o th ers . U . S . D e p a r tm e n t  
o f  A g r ic u ltu r e  ; 25 c en ts .

F la x -F ib e r  P r o d u ct io n , by  B . B . R o b 
in so n . U . S. D e p a r tm e n t o f  A g r icu ltu r e , 
F a r m e r s ’ B u lle t in  N o . 1 7 2 8 ; 5 c en ts .

T h e  V ita m in  B i C on ten t o f F o o d s  in  
T er m s o f  C r y sta llin e  T h ia m in , b y  L ela
E . B o o h e r  a n d  E v a  P̂ . H a r tz ie r . U . S . 
D e p a r tm e n t o f  A g r icu ltu r e , T ec h n ic a l  
B u lle t in  N o . 707 ; 5 c en ts .

S e le n iu m  O ccu rren ce  in  C erta in  S o ils  
in  th e  U n ited  S ta te s , w ith  a  D iscu ss io n  
o f  R e la te d  T o p ic s; F o u r th  R ep o rt, by  
K . T. W illia m s , H . W . L a k in , a n d  H o r 
a c e  G. B y er s . U . S. D e p a r tm e n t o f  
A g r ic u ltu r e , T e c h n ic a l B u lle t in  N o . 70 2 ;
10 ce n ts .

A r sen ic  D is tr ib u t io n  In S o ils  and  I ts  
P r e se n c e  in  C erta in  P la n ts ,  b y  K en n eth  
T . W illia m s  a n d  R ic h a r d  R . W h etsto n e .
U . S . D e p a r tm e n t o f  A g r icu ltu r e , T e c h 
n ic a l B u lle t in  N o . 732 ; 5 c en ts .

S u rv e y  o f A m er ica n  L is te d  C orp ora
tio n s . S u p p le m e n ts  fo r  1939 h a v e  been  
is su e d  on  th e  in d u s tr y  r ep o rts  fo r  a ll 
refin ers  a n d  d is tr ib u to r s , d is t i l le d  b e v e r 
a g e s , a n d  c la y  p rod u cts. A v a ila b le  from  
S e c u r it ie s  a n d  E x c h a n g e  C o m m iss io n , 
W a s h in g to n , D . C.

T ec h n o lo g y  on th e  F a r m . S u m m a r iz es  j 
th e  im p o r ta n t economic a n d  te c h n ic a l j 
tr e n d s  a s  th e y  b e a r  o n  a g r ic u ltu re .
XJ. S . D e p a r tm e n t o f  A g r ic u ltu r e  ; 40  !
c e n ts .  I

i t  s  t h e  Chemists Way
O F  M A K I N G  P U R E  D I S T I L L E D  W A T E R

Barnstead offers you fhe most complete  line of 
water  stills available. Sizes range from 1/2  500
gallons per  hour. O pera t ion  is by steam, gas, 
electr ici ty, kerosene or  gasoline. Extra duty stills 
for hard water  distillation can be supplied. C o m 
plete  au tom atic  self-start ing, self-stopping and 
self-flushing water  distilling systems are also avail
ab le .  Stills can be mounted  on stands, tables, 
shelves, wall brackets or concea led  behind wall. 
And distilled water  s to rage  tanks in all sizes can 
be supplied. Send for catalog.

S E E  O U R  E X H fB iT

See the  Barnstead W a te r  Stills on review a t  the 
National Chemical Exposition, D ecem ber  11-15, 
Stevens Hotel,  Chicago,  Booth 67. Visitors wel
come.

B arnstead
STILL & STERILIZER CO. Inc

4 Lanesville Terrace Forest Hills, Boston, Mass.

DISTILLED
WATER OUTLET

You see a strong family resemblance between the 
old chemist's bench still and the modern Barnstead 
W ater Still. For the Barnstead Still is a chemist's 
still all the way through— designed by a chemist, 
manufactured by chemical engineers and used by 

more chemists than any other make of still. 
This, plus many modern improvements for 
more efficient operation is why you are 
sure that the Barnstead is the most de
pendable and economical producer of 
purest distilled water you can find.

Water Stills for Labs 
and Water Stilts for Plants

CHEMICAL & METALLURGICAL ENGINEERING • N OVEMBER 191,0 * 811



In s t o - g a s
T O RCH ES

Make PERFECT
Solder-Type Joints

No. 5 Insto-Gas Torch w ith 24" flam e delivers  
200,000 B.T.U. Per Hour.

Torches for ALL 
Sizes of Pipe

The unprecedented acceptance of Insto- 
G a s for use in so ldering copper pipe fit
tings is due to the fac t that In sto -G as  
produces a brush type flame of even 
temperature.

O th e r  torches have a poin ted  flame with a 
very high tem p era tu re  core, which often 
causes overhea ted  spots on the  fi tting.  O v er 
heating burns the flux inside the fi tting, caus
ing oxidized areas to  which the solder will not 
adhere  and leaves a deposit  of burnt flux 
tha t  looks like dirt. The result is a faulty 
joint— so expensive to  locate  and repair.

The In sto -G as brush type flame has an 
even heat accurate ly  controlled fo r quick 
heating of the whole fitting at once w ith 
out burning either the flux or the thin 
w alled pipe. The so lder then flows uni
formly, insuring a faultless job. The Insto- 
G a s torch makes perfect joints faste r  
and leaves no soot or grease  to be 
cleaned from the fitting.

SAFETY FEATURES
1. No handling of inflammable liquids.
2. Non-explosive from  concussion.
3. Chem ically  stable.
4. Sa fe ty  excess-flow check in cylinder.
5. D iaphragm -type cylinder valves.
6. Positive closing spring relief valve.
7. No monoxide or other noxious fumes.
8. Non-toxic.

M EMO TO:

IN S T O -G A S  C O R P O R A T IO N  

1906 E. Jefferson, Detroit.

SEND com plete inform ation on torches and  
furnaces to:

MANUFACTURERS' LATEST PUBLICATIONS
Publications listed here are available from  the m anufacturers themselves, w ith 
out cost unless a price is specifically mentioned. To lim it the circulation of their 
literature to responsible engineers, production men and industria l executives, 
m anufacturers usually specify tha t requests be made on business letterhead.

A ir C o n d itio n in g . C a rrier  C orp., S y r a 
c u se , N . Y .— 2 0 -p a g e  b o o k le t en tit le d  
“ P r o d u ctio n  fo r  th e  E m e r g e n c y , a n d  
A fte r ,” o u t lin in g  26 in d u s tr ia l c a s e  h is 
to r ie s  w h ere  a b s o lu te  c o n tr o l o f  a ir  is 
e s s e n t ia l  to  p rod u ction . B u lle t in s  C R - 
159, -60 , -6 1 , le a f le ts  d e scr ib in g  th is  
co m p a n y ’s  p a ck a g ed  e v a p o r a tiv e  c o n 
d e n s e rs  In liv e  s iz e s  r a n g in g  from  1%  
to  32 to n s  c a p a c ity . A ls o  le a fle t  A C -133 , 
fo ld er  b r ie fly  c la s s ify in g  a n d  d e scr ib in g  
th e  broad r a n g e  o f  p r o d u cts  m a d e  by  
th is  c o m p a n y  fo r  c o m p le te  a n d  p a r tia l  
a ir  c o n d it io n in g , a n d  fo r  r e fr ig er a tio n .

A ir  W n slie r s . B u ffa lo  F o r g e  C o., B u f 
fa lo , N . Y .— B u lle t in  31 4 2 -A — 2 8 -p a g e  
b u lle t in  on th is  c o m p a n y ’s  a ir  w a sh e r s ,  
d e ta il in g  In fo rm a tio n  on v a r io u s  ty p e s  
an d  th e ir  c o n s tr u c tio n .

A llo y s . A m p co  M eta l, In c ., 3830 W e s t  
B u r n h a m  S t., M ilw a u k ee , W is .— 1 6 -p a g e  
b o o k le t g iv in g  b r ie f  fa c t s  a b o u t th is  
co m p a n y 's  s ix  g r a d e s  a n d  m o d ifica tio n s  
o f A m p co  m e ta l, w ith  in fo rm a tio n  on  
p ro p er tie s , u s e s  a n d  co rro s io n  r es is ta n c e .

A llo y s . E le c tr o  M eta llu r g ic a l Co., 30 
E a s t  42d S t., N e w  Y ork , N . Y .— 2 4 -p a g e  
p o c k e t-s iz e d  h a n d b o o k  o n  th is  co m p a n y ’s 
p ro d u cts  an d  ser v ic e , c o n ta in in g  d a ta  
on fe rro  a l lo y s  a n d  m e ta ls . C o v ers  n ew er  
ty p e s  a s  w e ll a s  a llo y s  in co m m o n  u se  
su c h  a s  th o se  c o n ta in in g  ch rom iu m , 
m a n g a n e se , s ilic o n , c a lc iu m , v a n a d iu m , 
tu n g ste n , z irco n iu m , co lu m b iu m , an d  
boron.

A llo y s . I n te r n a t io n a l N ic k e l Co., 67 
W a ll S t ., N e w  Y ork , N . Y .— T ech n ica l 
B u lle t in  T -1 7 — 12 p a g e s  on  th e  fa b r ic a 
tio n  o f  M on el, n ic k e l a n d  In co n e l s e a m 
le ss  p ip e  a n d  tu b in g , g iv in g  d e ta iled  
in fo rm a tio n .

B e a r in g s .  K e y s to n e  C arb on  Co., B e a r 
in g  D iv is io n , S t. M a ry ’s , P a .— 2 4 -p a g e  
c a ta lo g  on th is  c o m p a n y ’s  S e lflu b e  p orou s  
b e a r in g s , s h o w in g  ty p es , s iz e s , cod e  
n u m b ers, e tc .

BearliiBH. L in k -B e lt  Co., In d ia n a p o 
lis , In d .— F o ld e r  184 6— 1 2 -p a g e  b o o k le t  
d e scr ib in g  th is  c o m p a n y 's  fiv e  d ifferen t 
s e r ie s  o f  r o lle r  b e a r in g  u n its , l ik e n in g  
th e  v a r io u s  ty p e s  to  v a r io u s  p u g ilis t ic  
c la ss if ic a t io n s .

H ear in g» . S K F  I n d u s tr ie s , In c ., P h ila 
d e lp h ia , P a .— 3 6 -p a g e  c a ta lo g  on th is  
c o m p a n y ’s  sp h e r ica l r o ller  b e a r in g s , w ith  
in fo rm a tio n  on  a p p lic a t io n s  a n d  b e a r 
in g  se le c tio n .

B o ile r s . U n io n  B o ile r  & M fg . Co., 
L eb a n o n , P a .— 4 -p a g e  le a f le t  on  th is  
co m p a n y 's  n e w  F r e d e r ick  s te a m  g e n e r a t 
in g  u n it  in  s ta n d a r d  s iz e s  fro m  6,500 to
25 ,000 lb. s te a m  e v a p o r a tio n  p er  hou r.

C arbon B la c k . G o d frey  L . C ab ot, In c ., 
77 F r a n k lin  S t., B o sto n , M a ss .— 1 8 -p a g e  
b ook  on te s t in g  p ro c ed u res  fo r  ca rb o n  
b la c k  u se d  in  rubb er. A lso  1 2 -p a g e  
b ook  o n  th is  c o m p a n y ’s  m eth o d  o f  
e v a lu a t in g  an d  g r a d in g  its  v a r io u s  r u b 
b er  b la c k  p ro d u cts.

■ fy
C e n tr ifu g a ls . B ird  M a ch in e . Co., S o u th  

W a lp o le , M a ss .— B ird  E x tr a c t s  N o . 8—
4 -p a g e  b u lle t in  d e s c r ib in g  a c tu a l a p 
p lica t io n s  o f  th is  c o m p a n y ’s  c o n tin u 
ou s c e n tr ifu g a l f ilte r s  an d  su sp en d e d  
c e n tr ifu g a ls ,  l is t in g  n u m ero u s  p ro d u cts  
on  w h ic h  t il ls  e q u ip m en t is  o p e r a tin g  
s u c c e s s fu lly .

C eram ic  P r o d u c ts . H a r b is o n -W a lk e r  
R e fr a c to r ie s  Co., F a r m e r s  B a n k  B ld g ., 
P itts b u r g h , P a .— P u b lic a t io n s  a s  f o l 
lo w s :  6 -p a g e  fo ld er  o n  D u ro  a c id -p r o o f  
b r ick  a n d  t i le  s h o w in g  ty p es , d im e n 
s io n s  an d  p ro p er tie s  w ith  l is t  o f  r ec o m 
m en d ed  u s e s ;  1 6 -p a g e  b u lle t in  on h ig h  
te m p er a tu re  b o n d in g  m o r ta r s , lis t in g  
a p p lic a tio n s  ; le a f le t  d e s cr ib in g  th is  co m 
p a n y 's  C o lem a n  b ran d  fire c la y  brick .

C h em ica ls . T h e  B a r r e tt  C om p an y , 40  
R e cto r  S t., N e w  Y ork , N . Y .— 2 8 -p a g e  
book  d e scr ib in g  th is  c o m p a n y ’s  h y d r o 
g e n a te d  c o a l- ta r  c h e m ic a ls  su ch  a s  c y -  
c lo h e x a n e , c y c lo h e x a n o l a n d  d e r iv a tiv e s .

E le c tr ic a l C o n ta c ts . G ib son  E le c tr ic  
Co., 8350 F r a n k sto w n  A v e ., P itts b u r g h , 
P a .— C a ta lo g  C -10— 16 p a g e s  on th is  
co m p a n y 's  c o n ta c ts  m a d e  fro m  d u ctile  
p o w d ered  m e ta ls  in v a r io u s  c o m b in a tio n s  
o f s i lv e r  w ith  su ch  m a te r ia ls  a s  n ick e l, 
m oly b d en u m , tu n g ste n , c a d m iu m  an d  
g r a p h ite . D is c u s s e s  p ro p er tie s  o f  v a r i
o u s  ty p e s  a n d  fo r m s  a v a ila b le .

E le c tr ic a l E q u ip m e n t. G e n e ra l E le c 
tr ic  Co., S c h e n e c ta d y , N . Y .— P u b lic a 
t io n s  a s  fo l lo w s :  G E A -1755C , p h o to e le c 
tr ic  r e la y  a c c e s s o r ie s :  G E A -2 1 6 5 A , o il 
c ir cu it  b r e a k e r s ;  G E A -2 9 6 3 B , tim e  
s w itc h e s  fo r  a .c . c ir c u it s ;  G E A -3 1 9 1 , a .c. 
m a g n e t ic  c o n tr o l fo r  h e a v y  e q u ip m e n t; 
G E A -3 4 3 4 , h ig h -s p e e d  sy n c h r o n o u s  m o 
to rs  ; G E A -3 4 3 0 , e ig h t  a p p lic a t io n s  o f  
R c a c tr o l c o n tro l s y s te m  w ith  h e a t in g  
eq u ip m en t.

E le c tr ic a l E q u ip m e n t. M icro  S w itch  
C orp., F r e e p o r t , 111.— N e w  d a ta  s h e e t s  
c o v e r in g  v a r io u s  s to c k  ty p e s  o f  M icro  
S w itch , in c lu d in g  l im it  sw itc h e s ,  a ll  
s to c k  ty p e s , r o lle r  p lu n g er  s w itc h e s  an d  
e x p lo s io n -p r o o f  s w itc h e s .

E le c tr ic a l E q u ip m en t. R o lle r -S m ith  
Co., 176G W e s t  M a rk et S t., B e th le h e m , 
P a .— C a ta lo g  3630— 8 p a g e s  on  th is  c o m 
p a n y 's  7 ,5 0 0 -v o lt o il  c ir cu it  b r e a k e rs  fo r
50,000 k v .a . in ter r u p tin g  c a p a c ity .

E n a m e lin g . F e r r o  E n a m e l Corp., 
C lev ela n d , O hio— 1 5 -p a g e  b o o k le t  p u b 
lis h e d  b y  th is  co m p a n y ’s  r e s e a r c h  s ta ff ,  
tr a c in g  th e  d e v e lo p m e n t o f  th e  ra w  
m a te r ia ls  u sed  in th e  m a n u fa c tu r e  o f  
c o v e r -c o a t  p o r c e la in  e n a m e ls  o v e r  a  
p er io d  o f a b o u t 500 y e a r s .

E q u ip m en t. B r a d le y  W a s h fo u n ta in  
Co., M ilw a u k ee , W is .— 3 6 -p a g e  1941  
c a ta lo g  on  th is  c o m p a n y ’s  g ro u p  w a s h 
in g  eq u ip m en t, w ith  in fo rm a tio n  on  
w a sh fo u n ta in s , m u lt i - s ta l l  sh o w er s , 
d r in k in g  fo u n ta in s  a n d  w a sh r o o m  p la n 
n in g  s u g g e s t io n s .

F ir e  P r o te c tio n . A m e r lc a n -L a F r a n c e -  
F o a m ite  C orp., E lm ir a , N . Y .— G -page  
fo ld er  b r ie fly  d e s cr ib in g  th e  w id e  v a 
r ie ty  o f  Are p r o te c tio n  eq u ip m en t m a d e  
b y  th is  co m p a n y , w ith  c la s s if ic a t io n  o f  
v a r io u s  ty p e s  o f  fires, a n d  l is t in g  o f  
p roper ty p e s  o f  e x t in g u is h e r  fo r  e a ch  
k in d .

F ir e  P r o te c tio n . B . F . G ood rich  Co., 
A k ron , O hio— C a ta lo g  S e c tio n  3750— 4- 
p a g e  le a f le t  o n  th is  c o m p a n y ’s  in d u s 
tr ia l fire h o s e  w ith  in fo rm a tio n  on  
ty p es , s iz e s  a n d  a c ce s so r ie s .

F lo o r in g . T h e  P h ilip  C a r ey  Co., l a c k 
la n d , C in c in n a ti, O hio— 1 2 -p a g e  b o o k le t  
d e s c r ib in g  th is  c o m p a n y ’s  n e w  E la s t it e  
a s p h a lt  t i le  fo r  flo o r in g , a s  w e l l  a s  fo r  
p r o te c tio n  o f  f la t r o o f a r e a s  u s e d  fo r  
r e c r e a tio n a l or  o th e r  p u rp o ses.

G r a tin g s . W ill ia m  F . K lem p  Co., 
6601 S o u th  M e lv ln a  A v e ., C h ica g o , 111.—  
A IA  file  N o . 1 4 -R — S -p a g e  b u lle tin  on  
th is  co m p a n y ’s  floor arm or, s te e l  g r a t 
in g s  a n d  s ta ir  tr e a d s . G iv e s  in fo r m a 
tio n  on ty p e s , a p p lic a tio n s , s a f e  lo a d s , 
m eth o d s  o f  u se  a n d  a s se m b lin g .

In stru m e n ts . T h e  E s te r lin e -A n g u s  Co., 
In d ia n a p o lis , In d .— B u lle t in  N o. 640—  
16 p a g e s  on th is  c o m p a n y ’s  e le c tr ic  
ta c h o m ete r s , g iv in g  d e ta ile d  in fo rm a tio n  
on  c o n s tr u c tio n  o f  g e n e r a to r  a n d  r e 
co rd er , w ith  a  lo n g  l i s t  o f  ty p ic a l u se s .

I n str u m e n ts . I n d u s tr ia l In stru m e n ts , 
In c ., 156 C u lver  A v e ., J e r s e y  C ity , N . J. 
— 4 -p a g e  le a f le t  o n  th is  c o m p a n y ’s  S o lu -  
B rid g e  s o lu tio n  te s te r  fo r  m e a su r em e n t  
o f  c o n d u c t iv ity , p a r t ic u la r ly  o f  a lk a l in e  
b o ttle  c le a n in g  so lu tio n s .

I n stru m e n ts . L ee d s  & N o r th ru p  Co., 
4 907 S ten to n  A v e ., P h ila d e lp h ia , P a .—  
C a ta lo g  N -0 1 A -6 0 0 — 1 2 -p a g e  b u lle tin  on  
th is  c o m p a n y ’s  fu rn a c e  p ressu r e  c o n 
tr o lle r s  d e s ig n e d  to  m a in ta in  c o n s ta n t  
fu r n a c e  p r e ssu r e  b y  a u to m a tic  s ta c k  
d a m p er  a d ju stm e n ts .

I n s tr u m e n ts . M oto  M eter  G a u g e  &
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problem write us in detail. From the hundreds 
of case histories tabulated in our "Book of 
Experience" w e can probably offer a  quick, 
satisfactory solution.

14 x  40 to 50 x  750 

In a l l  c o m m e rc ia l  
m e ta ls  a n d  a l lo y s  
a n d  in  s to c k  w id th s  
u p  to  14 f e e t .

THESE TRADE N A M ES ?
MULTILEAVES Im proved

E q u ip m e n t D lv ., T h e  E le c tr ic  A u to -L ite  
Co., C h r y sler  B ld g ., N e w  Y ork , N . Y .—  
F o r m  4178— 8 -p a g e  b u lle t in  o n  th is  co m 
p a n y ’s  in d ic a t in g  a n d  r ec o r d in g  in d u s
tr ia l th er m o m eter s  in  v a r io u s  r a n g e s  
fr o m  - —40 to  + 7 5 0  d eg . F .

L ig h t in g . W e st in g h o u se  E le c tr ic  & 
M fg . C o ., D e p a r tm e n t 7 -N -2 0 , E a s t  P i t t s 
b u rgh , P a .— C a ta lo g  S e c tio n  G l-150—
2 -p a g e  le a f le t  on th is  c o m p a n y ’s  n ew  
T u ff lite  C o n ce n tr a to r  flo o d lig h t in g  u n it, 
w ith  d e scr ip tio n  a n d  in fo r m a tio n  on  
in d u s tr ia l a p p lic a tio n s .

M a te r ia ls  H a n d lin g . T h e  C. O. B a r t 
le t t  & S n o w  Co., C lev e la n d , O hio— C a ta 
lo g  90— 3 7 2 -p a g e  g e n e r a l c a ta lo g , r e 
p la c in g  fo r m e r  N o . 50 a n d  N o . 74 
c a ta lo g s ,  g iv in g  c o m p le te  d e ta ils  on  th is  
c o m p a n y ’s  e le v a to r s  a n d  co n v e y o rs ,  
c h a in s  and  sp r o ck e ts , c r u sh ers , g a te s  
a n d  m is c e l la n e o u s  eq u ip m en t.

M icro sc o p es . B a u s c h  & L om b  O p tica l 
C o., R o c h e ste r , N . Y .— C a ta lo g  D -1 8 4 —  
3 0 -p a g e  b ook  on  th is  c o m p a n y ’s  m ic r o 
sco p e  a c c e s so r ie s  in  n u m ero u s  ty p es ,  
su c h  a s  o b je c t iv e s  a n d  e y e -p ie c e s , s lid e s , 
c o u n t in g  a p p a r a tu s  a n d  p o la r iz in g  a c 
c e s s o r ie s .

P la s t ic s .  D u r e z  P la s t ic s  & C h em ica ls , 
In c ., N o r th  T o n a w a n d a , N . Y .— 2 0 -p a g e  
b o o k  d e s cr ib in g  in  d e ta il a p p lic a tio n s  
o f  th is  c o m p a n y ’s m o ld in g  m a te r ia ls  in  
a  w id e  v a r ie ty  o f  u se s .

P la s t ic s .  R . & H . C h e m ica ls  D ep t.,
E . I. d u P o n t  de N e m o u r s  & Co., W il
m in g to n , D e l.— T ec h n ic a l b u lle t in  g iv 
in g  in fo rm a tio n  on  d if fe re n t g r a d e s  a n d  
sp e c if ic  a p p lic a t io n s  o f  p o ly v in y l a c e 
ta te s ,  w h ic h  a re  th e r m o p la s t ic  r e s in s  o f  
v a lu e  in  v a r io u s  in d u str ie s .

P la s t ic s .  R o h m  & H a a s  Co., 222 W e s t  
W a s h in g to n  S q u a re , P h ila d e lp h ia , P a .—  
4 4 -p a g e  b ook  o n  P le x ig la s  a n d  C ry s-  
ta l i t e  a c r y l ic  p la s t ic s ,  d e scr ib in g  d e 
v e lo p m e n t , p r o p e r tie s  an d  a p p lic a tio n s  
o f th e s e  m a te r ia ls .

P ly  M eta l. In g e r s o ll  S te e l & D is c  D iv ., 
B o r g -W a r n e r  C orp., 310 S o u th  M ich i
g a n  A v e ., C h ic a g o , 111.— 1 6 -p a g e  w e ld 
in g  m a n u a l g iv in g  in fo r m a tio n  o n  w e ld 
in g  a n d  fa b r ic a t in g  p ro ced u res  fo r  th is  
co m p a n y 's  s ta in le s s - c la d  p ly  m eta l.

P l y  M eta ls . J e ss u p  S te e l  Co., W a s h 
in g to n , P a .— N e w  2 4 -p a g e  b o o k le t  on  
th is  c o m p a n y ’s  S ilv e r -P ly  s ta in le s s  c la d  
s t e e l s ; a ls o  a  v a r ie ty  o f  fo ld er s  and  
c h a r ts  c o v e r in g  th is  c o m p a n y ’s  to o l  
a n d  d ie  s te e ls .

P u lv e r iz e r s .  R a y m o n d  P u lv e r iz e r  D lv ., 
C o m b u stio n  E n g in e e r in g  C o., 1324 N o r th  
B ra n c h  S t., C h ica g o , 111.— B u lle t in  48—- 
8 -p a g e  b u lle t in  on  th is  co m p a n y 's  la b 
o r a to r y  h a m m e r m ills  a n d  a ir  s e p a r a 
to r s , d e s ig n e d  b o th  fo r  e x p e r im e n ta l  
a n d  s m a ll  p r o d u ctio n  u se .

r u m p s .  A m e r ica n  M a n g a n e se  S te e l  
D iv ., A m e r ica n  B r a k e  S h o e  & F o u n d r y  
Co., C h ic a g o  H e ig h t s ,  111.— B u lle t in  940
— 23 p a g e s  on th is  co m p a n y ’s  A m sco  
N a g le  in d u s tr ia l c e n tr ifu g a l pum pr  
m a d e  in  five  ty p e s  a n d  18 s iz e s ,  fc
s e v e r e  p u m p in g  p rob lem s.

P u m p s . D e n v e r  E q u ip m e n t C o., 1400- 
1 7th  S t., D e n v e r , C o lo .— B u lle t in  P 1 0 -D -4  
— 4 -p a g e  le a f le t  d e scr ib in g  v e r t ic a l c e n 
tr ifu g a l s a n d  p u m p s o f  th e  p a c k le s s  
ty p e  o ffered  b y  th is  co m p a n y .

P u m p s . W a r r e n  S tea m  P u m p  Co., 
W a r re n , M a ss .— 2 0 -p a g e  c a ta lo g  c o v 
e r in g  th is  co m p a n y 's  c o m p le te  lin e  o f  
c e n tr ifu g a l ,  s in g le  a n d  d u p le x  p is to n  
an d  p lu n g e r  p u m p s, a n d  s te a m -h e a t  
v a c u u m  p u m p s.

R e fr a c to r ie s .  G en era l R e fr a c to r ie s  Co., 
P h ila d e lp h ia , P a .— 4 8 -p a g e  e x p o r t  b o o k 
le t  e n t it le d  “W o rld  W id e  R e fr a c to r y  
S e r v ic e ,” p r in ted  in  E n g lis h  a n d  S p a n 
ish  a n d  g iv in g  d e s c r ip t iv e  in fo rm a tio n  
on  a ll  m a jo r  ty p e s  Qf r e fr a c to r ie s  m a d e  
b y  th is  co m p a n y , th e ir  u se s , m e th o d  o f  
sh ip m en t, w e ig h ts  a n d  o th er  u s e fu l in 
fo r m a tio n .

R e g u la to r s .  A s k a n ia  R e g u la to r  Co., 
1603 S o u th  M ich ig a n  A v e ., C h icago , 111. 
— B u lle t in  100— 1 2 -p a g e  b ook  e n tit le d  
“E v id e n c e ,” c o n ta in in g  n u m ero u s in s ta l
la t io n  v ie w s  s h o w in g  h o w  th is  co m 
p a n y ’s  j e t  ty p e  r e g u la to r  Is b e in g  u sed  
in th e  c o n tr o l o f  fu r n a c e s  in  v a r io u s  
in d u s tr ie s .

R e g u la to r s . F o s te r  E n g in e e r in g  Co., 
109 M onroe S t., N e w a r k , N . J .— B u i-

“ B.W.D”

“ S IN G L E D ISC S”

“ SM OOTHTEX”

“M U LT IBRA ID”

“SM OOTHBOLT”

“ HI-RATIO”

“ R IB T E X ”

“ DRU M TITE”

“W ELDEDGE”

type for filter p re sse s

(Filter Leaves) for better drainage and  
cleaning

Up to 25 ft. diam. for claytowers, perco la
tors, w aterfilters, etc.

M eta llic  filter cloth, twilled dutch type 

M eta llic  filter cloth, twilled braided type 

M eta llic  bo lting cloth, fo r fine siftin g  

S c re e n s— Long mesh, large open area  

S cre e n s— Re-enforced long mesh  

Re-enforced binders for v ibrating screens  

Flexible metallic binding

Each one has established 
a reputation for savings 
in Process Industry Plants
For twenty-nine years w e have cooperated  
with manufacturers in solving hundreds of 
seem ingly unsolvable filtering and screening  
problems.

No plant is more com pletely equipped for the 
fabrication of wire and screen assem blies than 
ours, no larger selection of w eaves, m etals 
and alloys is carried in stock anywhere.

If intelligent cooperation, speed and accuracy  
are essential to the solution of your particular

W ire C loth  
4 m e sh  to 400 m esh

F ilter  C loth
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More and more members of the 
process industries do and more 
and more of them have been com
ing to us for the answers.

Flocking of rags, w aste of all 
kinds, pulping and shredding 
chips, raw or semi-cooked, re
claiming scrap leather, salvaging  
cotton from scrap tires, reclaiming  
burlap from linoleum trim, etc., etc., 
are but a  few  of the applications 
upon which w e have worked  
successfully.

Disc Defiberizer

Don't consider any defiberizing 
process solved until you've se 
cured our recommendations. Long 
fibres or short fibres—from raw  
material or scrap product—it's all 
the sam e to us. Ask a  sa les engi
neer to call. Sprout, Waldron & 
Co., 140 Sherman St., Muncy, Pa.

Flocking Machine

S P R O U T ,

W A L D R O N

&CO.,INC-MNCY,PA.
MANUFACTURING ENGINEERS

S in c e . i S 6 6

le t in s  33, 35, 39— L ea fle ts  g iv in g  co m 
p le te  e n g in e e r in g  d a ta  on th is  co m 
p a n y 's  p r e ss u r e  r e g u la to r s , in c lu d in g  
c a p a c it ie s  on s te a m  an d  on g a s e s ,  a n d  
a  ta b u la tio n  o f th e  e ffe c t  o f  p re ssu r e  
red u c tio n  on  s te a m  co n d it io n s .

S a f e t y .  C -C -T w o  F ir e  E q u ip m e n t Co., 
10 E m p ire  S t., N e w a r k , N . J .— B u lle t in  
C -24— 8 -p a g e  b u lle tin  d e s c r ib in g  th is  
c o m p a n y ’s  co m p le te  lin e  o f  carb on  
d io x id e  fire lig h t in g  a n d  r e c h a r g in g  
eq u ip m en t. L is t s  s a le s  a n d  s e r v ic e  p o in ts .

S a fe ty . M in e  S a f e t y  A p p lia n c es  Co., 
P itts b u r g h , P a .— L e a fle t  d e scr ib in g  th is  
co m p a n y ’s  n e w  a p p ro v ed  r e sp ir a to r  fo r  
p r o te c tio n  a g a in s t  m eta l fu m es.

S a m p lers , F u lle r  Co., C a ta sa u q u a ,  
P a .— C a ta lo g  S h ee t  F -K -9 — L ea fle t  d e 
sc r ib in g  th is  c o m p a n y ’s  F u lle r -A n d e r so n  
sa m p le r  for  d ry  p u lv er iz ed  m a te r ia ls ,  
a s  ap p lied  to p n eu m a tic  c o n v e y o r s  and  
o th er  h a n d lin g  eq u ip m en t.

S e p a r a tio n . S. G. F r a n tz  Co., 161 
G rand S t., N e w  Y ork , N . Y .— B u lle t in  
15— 4 -p a g e  le a fle t  d e sc r ib in g  th is  co m 
p a n y 's  m a g n e t ic  F e r r o F ilte r  fo r  th e  r e 
m o v a l o f  m a g n e t ic  p a r tic le s  fro m  s u s 
p en s io n  in  liq u id s .

T illie s . T h e  B a b c o ck  & W ilc o x  T u b e  
Co., ID R e cto r  S t ., N e w  Y ork, N . Y .—  
T ec h n ic a l B u lle t in  11-C-— G iv e s  s p e c i
fic a tio n s  on s e a m le s s  tu b u la r  p ro d u cts  
in c lu d in g  ca rb o n  a n d  a llo y  s te e l, c o v 
e r in g  m a n u fa c tu r e , fin ish , c h e m ic a l a n d  
p h y s ic a l p ro p e r tie s , etc .

V a lv e s . A u to m a tic  S w itch  Co., 41 
E a s t  11th  S t ., N e w  Y ork , N . Y .— C ir
cu la r  100— S -p a g e  fo ld er  o u t lin in g  th e  
n u m ero u s  ty p e s  o f  so len o id -o p er a te d  
v a lv e s  m a d e  by  th is  co m p a n y , d e s ig n e d  
to  d irec t th o se  in te r e sted  to  th e  p rop er  
c a ta lo g  s e c t io n s  fo r  d e ta ile d  in fo rm a tio n .

V a lv e s . K e n n e d y  V a lv e  M fg. Co., 1108  
E a s t  W a te r  S t., E lm ira , N . Y.-— C a ta lo g  
l!3— 2 4 0 -p a g e  c a ta lo g  on b r o n ze  an d  
iron  bod y  v a lv e s  fo r  low  to  h ig h  p r e s 
s u r es , s ta n d a r d  b ron ze  a n d  m a lle a b le  
iron  scr e w ed  fit t in g s , s ta n d a r d  c a s t  iron  
fla n g ed  fit t in g s , fire  h y d ra n ts , a n d  v a lv e  
sp e c ia lt ie s .

W a te r  T re a tm e n t. T h e  P e r m u t it  Co., 
330 W e st 42d S t., N e w  Y ork , N . Y.-—  
B u lle tin  2377— S p a g e s  d e s cr ib in g  th is  
c o m p a n y 's  n e w  M a g -d e -S il s i l ic a  an d  
m a n g a n e se  rem o v a l p r o c e s s  fo r  th e  
tr e a tm e n t o f  h ig h  p r e ssu r e  b o ile r  fe e d .

W a te r  T re a tm en t. P r o p o r tio n e e r s , Inc., 
9 C o d d in g  S t., P r o v id en ce , R . I.—  
B u lle t in  A M M — 4 p a g e s  on  th is  co m 
p a n y ’s  a q u a  a m m o n ia  fe e d in g  e q u ip 
m en t fo r  w a te r  tr e a tm e n t , u sed  in c o n 
ju n c tio n  w ith  ch lo r in e  tr e a tm e n t  fo r  
ta s te  a n d  od or  con tro l.

W a ter  T re a tm en t. W o r th in g to n  P u m p  
& M a ch in ery  C orp., H a r r iso n , N . J.'—■ 
B u lle t in  W -2 1 0 -B 2 6 — S p a g e s  on th is  
co m p a n y ’s  n e w  lin e  o f  p re ssu r e  filte rs  
fo r  w a te r  p u rif ica tio n , w ith  d escr ip tio n  
a n d  e n g in e e r in g  d a t a ;  B u lle t in  W -2 1 0 -  
B 27, S p a g e s  on  th e  c o m p a n y ’s  n ew  h o t-  

I p r o cess  w a te r  s o f te n e r  fo r  b o iler  fe e d -  
w a te r  tr e a tm e n t .

W eld in g . A ir  R e d u c tio n  Co., 60 E a s t  
42d S t., N e w  Y ork , N . Y .— W a ll  c h a r t  
to  f a c i l i t a te  e le c tro d e  s e le c t io n  b y  a r c  
w e ld in g  o p e r a to r s , en u m er a tin g , a c co r d 
in g  to  m e ta ls  to  be w e ld ed , s u c h  th in g s  
a s  s u g g e s te d  ty p e  o f  e le c tro d es , w e ld  
p roced u re  a n d  reco m m en d ed  v o lta g e  a n d  
cu r re n t v a lu e s .

W e ld in g . L in co ln  E le c tr ic  Co., C le v e 
la n d , O hio— -58-p age  L in c o ln  W e ld ir e c -  
tory , g iv in g  p r o ced u res  fo r  p ro d u c in g  
a ll  ty p e s  o f  w e ld  in  m ild  s t e e l  a n d  o th er  
m e ta ls  u se d  to  a  c o n s id e ra b le  e x te n t  
in d u s t r ia l ly ; a ls o  fo r  a p p ly in g  s u r fa c 
in g  m e ta ls  fo r  w e a r  p r o tec tio n . C o v ers  
a ll  p r in c ip a l w e ld in g  p o s it io n s  a n d  d e 
ta iled  in fo rm a tio n  on n u m ero u s  e le c 
tro d e  ty p es .

Z inc. A m e r ica n  Z in c  I n s t itu te ,  60 E a s t  
42d S t ., N e w  Y ork, N . Y .— 3 2 -p a g e  book  
on  th e  z in c  in d u stry , c o v e r in g  h is to r y  
an d  a p p lic a t io n s  o f  z in c  w ith  in fo r m a 
tion  on  p ro d u ctio n  a n d  m a rk e tin g .

W ire  H ope. M a cw h y te  Co., 2940 1 4 th  
A v e ., K e n o s h a , W is .— B u lle t in  4S3—  
L ea fle t  d is c u s s in g  th e  le n g th e n in g  o f  
th e  s e r v ic e  l i f e  o f  w ir e  rop e  th ro u g h  
p rop er  lu b r ica t io n .

M O N A R C H
CHEMICAL 

SPRAY 
NOZZLES

O f

HARD RUBBER:
The Fig. B-27 nozzle illustrated 
is of the "non-clog” type;
i.e. it contains no internal vanes, 
slots, or deflectors which might 
facilitate clogging.
Available to 1" pipe. Small 
sizes produce a very fine, soft, 
wide angle spray at low pres
sures. Capacities 4.7 G .P.H. up.

STONEWARE:
Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re
placed most other types of 
nozzles used in acid chamber 
plants throughout the -world. 
Last alm ost indefinitely in sulfur 
gases and w ill not break or 
crack from tem perature changes.

STAINLESS:
Available in capacities from 
.0095 G.P.M. (Fig. F-80 style) 
to 104 G.P.M. (F ig B-8-A 
style).
"H ollow ” cone, "Solid” cone, 
and "F la t” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed.

W rite  for 
Catalogs 6A and 6C

MONARCH MFG. WKS, INC.
2730 E. W E ST M O R E L A N D  ST. 

P H ILA D EL P H IA , PA.
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EQUIPMENT BRIEFS
(Continued from  page 788)

gated wedge in cross-section, is made 
up by the m anufacturer into screening 
surfaces, consisting of parallel wires 
supported a t  proper intervals by w rap
ping around cross members, the narrow 
base of tlie wedge being (lie screening 
surface. Thus, the opening flares from 
the screening surface downward for 
ready discharge of m aterial passing 
through. The construction is claimed 
to provide extrem e rig id ity  and long 
life w ithout mesh distortion  and with 
continued apertu re  accuracy.

S o l u t io n  of the growing sabotage 
problem is facilita ted , according to  the 
Dudley Lock Corp., 323 N orth Wells 
St., Chicago, 111., through a new w atch
m an’s tou r system recently announced 
by the company. This system provides 
complete mechanical control over the 
w atchm an’s activ ities and protects him 
in case of mishap. Approved by U n
derw riters’ L aboratories, the system 
comprises a  group of key sta tions re
cording a t  a. central point on a long 
roll of paper the date  and exact time 
each tran sm ittin g  sta tion  is visited. 
A delayed alarm  gives a  w arning when 
any  tran sm itte r box is not visited 
w ithin a  given time. The system en
forces v isits a t  the various stations 
only on a  predeterm ined route and in 
proper sequence.

A n o v e l  d e v e l o p m e n t  to assist filtra 
tion is Filtomesli, a  rubber mesh ma
teria l w ith to J/4 in. openings de
veloped by P aram oun t Rubber Service, 
Inc., 1430 Rosedale Court, D etroit, 
Mich. This m aterial is a  rubber-cov- 
ered open-mesh net, used as a  cushion 
between the filter plate  and the filter 
medium. I t  is said to  be applicable to 
a ll types of filters in which filter 
medium is backed by a  channeled or 
perforated p late or disk. The m anu
facturer claims th a t use of th is m a
teria l improves c la rity  of solution, 
m aintains a norm al ra te  of (low over 
g rea tly  extended periods, increases 
filter o u tp u t m ateria lly , and drains the 
cake much drier. W hen covered w ith 
cheesecloth or o ther coarse fabric, th is 
m aterial is said to work well with 
paper filters..

Cl a im e d  to be the most economical 
and compact engine-driven compressor 
yet developed, the new Schramm Model 
(10 s ta tionary  F ordair compressor has 
been announced by Schramm, Inc., W est 
Chester, Pa., to replace the former 
Model 55. This machine consists of 
a M ercury V-8 engine, converted to com
pressor service. Four cylinders are 
used to drive the other four, the la tte r  
serving as the compressor. The un it 
has a capacity  of 00 cu.ft. per min. a t  
100 lb. ac tua l a ir  delivered. I t  is avail
able w ith or w ithout a ir  tank, fuel tank  
and cooling un it. Box base, fan, a ir 
cleaners, w ater pumps, panelboard, 
s ta r te r  and generator are standard.

CET MORE THAN

TANKS, JARS. POTS, TRAYS, etc., of "U. S." 
Chemical Stoneware do not depend on any enamel 
lining, glaze or veneer to remain sanitary, acid, 
alkali and corrosion-proof all the way through.

The non-porous, close-grained body you get with "U . S ." Stoneware re

fuses to absorb objectionable odors. The surfaces decline to become 

slimy. The well-rounded corners make for easy cleaning.

Prompt shipment can be made of standard vessels in all sizes and de

signs, with or without outlets, drain faucets, or covers. Need a special 

size or shape? Let us make it to your order. W rite  for Bulletin 406.

SUCTION FILTERS
For Acids, Alkalies 

and Corrosive Liquids

A  full line— air-and-vacuum tight Suction 

and G ravity Filters . . . stocked in five 

standard types from small laboratory sizes 

to large, heavy-duty industrial units . . . 

able to withstand a complete vacuum. 

W rite  for bulletin No. 410.

—  Other "U. S. Stoneware" products -
J a r  Mills Laboratory Sinks 1 Receivers Valves and Faucets Kettles
Exhausters Centr ifugal  Acid Pumps Towers Mixers Cooling Coils
Acid-Proof Brick Tourils Suction Filters Acid-Proof Cem ents

"ACITHERM" Heat-Resist ing Stoneware 
"CERATHERM" Heat-Resisting Stoneware

THE U. S. STONEW ARE CO.
WO R K S  (SINCE 1 8 6 5 ) :  A K R O N  OHI O
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d e m a n d s

e r e c t i o n
“ £ 7 t IM E is  v i* « >

tO WEB

C U S T O M

C heck th e se  I • if ill a d v a n ta g e s  
a g a in st you r B u ild in g  Program

PITTSBURGH-DES MOINES has the experienced design engineers 
—the two-plant fabrication facilities—skilled erection forces, and  
large stocks of materials, which assure you of sp eed  and econom y  
in filling your particular construction needs now. As building con
tractors in the industrial field, P.DM has the "know-how" that gets 
things done, and the ample financial responsibility that guarantees  
satisfactory completion of the work. Individualized construction, 
plus low  costs for rapid amortization . . . you enjoy both w hen you  
call in P.DM. Let us quote you, immediately!

From  site  te s tin g  to  
th e  la s t  co a t of p a in t  
. . . e v e r y  d e ta il is  
h a n d le d  w ith  s k i l l  
a n d  p rec is ion .

PITTSBURGH • DES MOINES STEEL CO.
PITTSBURGH, PA., 3417 NEVILLE ISLAND •  DES MOINES, 1A. 91G TUTTLE STREET 

New York, Room 990, 270 Broadway . . . Chicago, 1207 First National Bank Building 

Dallas, 1216 Praetorian Building . . .  San Francisco, 606 Rialto Building



CONSUMING INDUSTRIES CONTINUE TO EXPAND THEIR 
REQUIREMENTS FOR CHEMICALS

M o s t  of the im portan t chemical
consuming industries speeded up 

m anufacturing  operations in October 
and while complete d a ta  are  no t yet 
available i t  is probable th a t  a  new 
high for consum ption of chemicals was 
established la s t month as the p re
lim inary  index stands a t  149 as against 
a  revised index of 141.44 for Septem
ber and of 148.51 for October la s t year. 
Increases were reported in  the explo
sives, pulp and paper, pa in t and v a r
nish, steel, rayon, textile, and plastics

Chem. & Mel. Index for Consumption 
oí Chemicals

F e r t il iz e r  
P u lp  a n d  pap er  
P e tr o le u m  refin in g  
G la ss
P a in t  a n d  v a r n is h
Iron  a n d  s te e l
R a y o n
T e x t ile s
C oa l p ro d u cts
L ea th e r
E x p lo s iv e s
R u b b er
P la s t ic s

A u g u s t S ep 
r ev ise d tem b er
27.8S 2 6 J  0
20.45 20.35
14.16 14.05
14.08 13.68
11.83 11.50
11.87 11.50
12.09 11.30

S.41 8.15
9.29 9.32
4.27 4.23
5.21 5.43
2.92 2.90
2.70 2.93

145.16 141.44

groups. T hroughout the present year 
th e  o u tp u t of pulp has figured prom i
nen tly  in ra ising  demand for chemicals 
in the pulp and paper industry  w ith 
o ther branches showing considerable 
fluctuation from m onth to  month.

Steel p lan ts have been very active 
in  recent weeks and w ith buying orders 
coming to hand in large volume, a high 
ra te  of operation is in prospect for 
some tim e to  come. In  the glass in 
dustry , there  lias been a seasonal drop 
a t  container p lan ts bu t flat glass is 
being tu rned  ou t in a  larger way and 
a m arked increase is reported for the 
glassw are division. In  the case of ex
plosives, the official figures refer only 
to  those which are destined for in 
du stria l use and th is is an  understate
m ent in view of the am ounts which 
have been shipped to  domestic and 
foreign consumers for m ilita ry  p u r
poses. Textile m anufacturers were 
more active la s t m onth w ith  silk mills 
sharing  in  th e  added activ ity . Sales 
of pa in t and varn ish  were below ex
pectations in September bu t improved 
in October and should feel a  less-than 
seasonal let-down over the rem ainder 
of the  year.

So far, chemicals have been bu t in 
directly  affected by the provisions of 
the defense program . Woolen mills, for - 
instance are working on government 
orders and th is  has increased call for 
chemicals in th a t direction. The build
ing program  has expanded demand for 
pa in ts and glass which extends back 
to the raw  m aterials. L ater on, a 
d irect call for chemicals is inevitable 
and large am ounts of such chemicals 
su lphuric and, n itric  acids, ammonia, 
toluol, and other products will be called 
for.

In d u stria l production continued to 
expand in  October, bringing the Fed

eral Reserve B oard’s seasonally ad 
justed  index to  an estim ated 127 
against 125 in September and 121 in 
th e  th ree summer months, the board 
announced on Nov. 7.

A ctiv ity  in the steel industry  was 
m aintained a t  a  high ra te , the board 
reported, w ith  ingot production close 
to 95 per cent of capacity. New orders 
for steel continued in large volume, 
according to trad e  reports, as some 
decline in foreign buying was offset in 
the to ta l by increased orders from 
domestic consumers.

There also was fu rth er expansion 
of ac tiv ity  in the machine industries, 
and autom obile production rose con
siderably to  an unusually  high level. 
Textile production also continued to 
increase, chiefly reflecting g rea ter ac tiv 
ity  a t  cotton m ills, as well as a t  woolen 
mills, where production was already 
a t  a high level in September.

Petroleum  production, which had 
increased in September, following con
siderable curta ilm ent in the summer, 
rose fu rther in October. Bitum inous 
coal production declined abruptly , fol
lowing a high ra te  of o u tp u t in earlier 
months, when stocks were accum ulating

in an ticipation  of the establishm ent 
of m inim um  prices.

Defense ac tiv ity  played a large p a rt 
in the increased activ ity , the board 
reported. W ar and Navy D epartm ent 
contracts, aggregating $2,000,000,000 
in June, Ju ly  and A ugust, rose sharply  
from the middle of September, bringing 
to ta l aw ards since la s t Spring to nearly  
$8,000,000,000. In  addition, i t  was 
added, about $2,000,000,000 had been 
comm itted for the estim ated cost of 
additional equipm ent needed for naval 
vessels already under contract.

Receipt of defense orders by m anu
facturers and other contractors re
sulted in a broad movement to  cover 
requirem ents for m aterials.

Production and Consumption Data for Chemical-Consuming Industries

September September
January-

September
January-

September
Per cent 
of gain

Production 1940 1939 1940 1939 for 1940
Alcohol, ethyl, 1,000 pr. ga l............. 21,559 18,105 192,724 150,792 22 .9
Alcohol denatured, 1,000 wi. gal. .. 13,694 12,625 93,706 74,517 25.8
A mmonia, liquor, 1,000 lb................ 4,824 3,951 41,203 33,710 22 .2
Ammonium sulphate, tons................ 02,483 52,992 526,162 400,280 31 .4
Benzol, 1,000 g a l.................................. 11,054 9,660 96,163 70,453 30 .5
Byproduct coke, 1,000 ton s............. 4,027 3,891 39,380 29,115 35 .3
Glass containers, 1,000 gr.................. 4,289 4,250 40,845 37,990 7 .5
Plate glass, 1,000 sq. f t ...................... 14,091 13,663 113,751 89,082 27.7
Window glass, 1,000 boxes............... 1,002 914 9,607 7,324 31.2
Methanol, synthetic, 1,000 gal. . . . 3,549 2,040 32,207 21,301 51 .2
Methanol, crude, 1,000 gal............... 306 405 3,879 3,283 18.1
Paperboard, ton s................................. 402,548 445,387 3.851 ,035 3,464 ,250 11.2
Nitrocellulose plastics, 1,000 l b . . . . 1,093 1,104 8,650 9,609 10.0*
Cellulose acetate plastics, 1,000 lb.

Sheets, rods, and tubes................. 826 700 6,103 6,716 9 .1*
Molding composition..................... 1,709 1,312 9,996 7,863 27.1

Rubber reclaimed, ton s......................
Toluol, 1,000 ga l..................................

1G.428
2,230

16,830
1,793

153,257
i

133,183
13,421

15.7

Consumption
Cotton, bales......................................... . 629,252 624,902 5,717,627 5 ,313 ,008 7 .6
Silk, bales............................................... 28,828 36,869 216,358 288,204 24.9*
Wool, 1,000 lb ....................................... 36,550 33,853 271.088 285,338 5 .0*
Explosives, 1,0001b............................ 37,180 35,933 301,026 265,801 13.2
Rubber, crude, tons............................ 50,206 51,402 450,934 420,329 7 .3
Rubber reclaimed, ton s........................ 14,589

* Per cent of decline. 1 N ot available.
15.583 138,298 128,697 7 .5
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C O T rO N  C O N S U M E D R A Y O N PAINT, VARNISHa AND LACQUER SALES

Jan. Feii Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mor. Apr. May JuneJuly Aug. Sep. Oct. Nov. Dec. Jon. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

P E T R O L E U M  R E F IN E D S U P E R P H O S P H A T E G L A S S  C O N T A IN E R S

P A P E R B O A R D W O O D  P U L P C R U D E  R U B B E R  C O N S U M E D

C E L L U L O S E  P L A S T IC  P R O D U C T S A L C O H O L  D E N A T U R E D

P L A T E  G L A S S M E T H A N O L R U B B E R  R E C L A IM E D

F O R E IG N  T R A D E  IN C H E M IC A L S  
-1 A N D  A L L I E D  P R O D U C T S  r~

Imports

CHEMICAL & METALLURGICAL ENG INEERING

Production and Consumption Trends



This trainload of Multiclone Dust 
Collectors is on its way to a smelter 
where after installation the equip
m ent w ill handle  six hundred  
thousand cubic feet of hot gas per 
minute and recover metallic values 
that will liquidate the entire cost 
in a short time.
Cottrell E lectrical P recip ita tors, 
Multiclone Mechanical Collectors, 
Spray Dryers and related equip
ment cover the entire field for the 
collection of particles suspended in 
gases or liquids, irrespective of par
ticle size, character or temperature. 
Thousands of installations operat
ing at known efficiencies under 
specific conditions provide a back
ground of experience that elimin
ates experim en ta l hazards, and 
makes the determination of results 
to be obtained from new projects 
definitely dependable. Guarantees 
of capacities and efficiencies are 
validated by this experience.

WESTERN PRECIPITATION CORP.
1016 W est N in th  Street, L o s  A n g e l e s  
405 L e x in g to n  A ve n u e , N e w  Y o r k  
140 South Dearborn Street, C h ic a g o  

H obart Bu ild ing , S a n  F r a n c is c o  

Representatives in Important Cities 
P I O N E E R S  I N  D U S T ,  F O G ,  
F U M E  A N D  M I S T  C O N T R O L

7 tie M o r r i s

Hy d r a u l ic  C o l u m n
News o f interest to Centrifugal Pump U sers
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M E M B E R

F o r  a u th o r i ta t iv e  re c o m m e n d a t io n s  on 
a n y  p u m p in g  p ro b le m , w r it e  to  M o r
r is  M a c h in e  W o rk s , B a ld w in s v jl le , 
N .  Y .  R e p re s e n ta t iv e s  in  p r in c ip a l  
lo c a l i t ie s .  Export Office, 30 C h u rc h  
S t . .  N e w  Y o rk .

QUALITY TANKS!

LANCASTER IRON WORKS, INC.
N ew York Office Main Office
122 E. 42ND ST. LA N C A ST ER , PA.

Only ONE design 
of stock pump

gives A LL  these 

important benefits

•  Lancaster tanks are designed, first, to save you money; second, lor maximum 
safety; third, for a  long, trouble-free life. Lancaster engineers are at your service 
at all limes to assist you with your problems. Write, telephone or wire today.

1. No dehydration. Thick pulp can be 
drawn into impeller without choking the 
flow or causing excessive friction losses.

2. No air-binding. Multiple provisions 
for removing air from suction line be
fore it reaches the pump.

3. S elf Clearing. Passages between im
peller and casing are kept clear of 
foreign material throughout operation 
of pump.

4. Even stream. No pulsation of flow 
when delivering heavy paper machine 
feed stock to head box.

5. Closely constant capacity. Varying 
head does not materially affect deliv
ery from pump.

6. Reserve capacity . Large excess flow 
available by simply opening the dis
charge valve wider.

7. N oiseless operation. Pump operates 
quietly and without vibration at all 
times.

8. M inimum internal leakage. Hydrau
lic seal between suction and discharge 
passages practically eliminates hydraulic 
losses without requiring troublesome 
sealing rings.

9. Cleaner stock. Convenient accessibil
ity of all internal parts makes it easy 
to keep pump clean and avoid discolo
ration of stock.

That Design 
is the 

MORRIS 
ST-P 

Pump

W rite

fo r

bulletin

Vacuum  
Tanks 

Steam  
Jacketed 

Kettles 
Evaporators 
Pressure 

Tanks 
Agitator 

Tanks 
Filter Tanks 
Kier Shells 
Digesters 
Stills 
Elevated  

Tanks

Settling
Tanks

Absorbers
Process

Tanks
Extractors
Heat

Exchangers
Fractionators
Stacks
Bins
Acid Storage 

Tanks



For

EFFICIENT 
SEPARATION 

OF SO-CAUED 
NON-MAGNETIC

MATERIALS

S T E A R N S  T Y P E  “ K ”  H IG H  IN T E N S IT Y  
M A G N E T IC  S E P A R A T O R

If you have a  problem in 
purifying and concentrating 
of such material as feldspar, 
glass sand, clays, gypsum , 
kyanite, mica, borax, apatite, 
barytes and silica, investigate 
STEARNS M agnetic High In
tensity Type "K" separators.

Provide powerful, concentrated 
magnetic field, lower power input, 
correspondingly lower power con
sumption, flexibility arranged for 
multiple magnetic zones to suit re
quirements. Particularly suitable for 
materials heretofore considered un
responsive to such separation.

Make use of our extensive labora
tory facilities. Send us 25 to 50 lbs. 
of your material express prepaid for 
test, suggestions and recommendations.

W R I T E  F O R  O U R  B U L L E T I N  700 
ON H IG H  I N T E N S I T Y  M A G N E T I C  

S E P A R A T O R S

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  C o .
629 S. 28th St., Milwaukee, Wis.

CONTRACT PRICES FOR MANY CHEMICALS HAVE BEEN 
EXTENDED TO COVER 1941 DELIVERIES

IN’ recent weeks there has been con
siderable in te re st shown in the 

prices which will be effective for de
liveries of chemicals a fte r the tu rn  of 
the year. There has been some hesi
tancy th is year on the p a r t  of m any 
producers to  name figures for next 
years contracts bu t for several chemical 
products prices have been extended to 
cover forw ard shipm ents. There has 
been no general extension however and 
some of the chemicals involved are  
quoted w ith  provisions for possible 
revisions a t  the end of the first quarter. 
In  the case of some commodities o u t
side th e  chemical industry , contracts 
are offered w ith  prices for deliveries 
to  be those prevailing a t  th e  tim e of 
shipm ent. Such contracts are  made 
m erely to  pro tect the buyer in case of 
a scarcity  of stocks and, so fa r a t  least, 
there is no indication th a t  any of the 
chemicals w ill no t be available in 
quan tities sufficient to  tak e  care of all 
consuming needs. I t  is tru e  th a t  the 
defense program  when i t  gets under 
full headway w ill g rea tly  increase de
mand for m any chemicals b u t there 
also is evidence th a t steps are  being 
taken to  increase production accord
ingly.

E xport inquiry  for chemicals has 
fallen from the high level m aintained 
a few months back bu t i t  is s till con
siderably above norm al and th is  com
bined w ith  generally  higher industria l 
operations has resulted in a  large ton 
nage of chemicals passing from pro
ducing p lants. This condition is not 
expected to  change m ateria lly  over the 
rem ainder of the year as m ost recent 
reports have indicated th a t  the active 
call for raw  m ateria ls  was being m ain 
tained.

P rice developments during  the la s t 
m onth have been in favor of firmness 
w ith basic carbonate and su lphate  of 
lead quoted a t  higher levels and most 
of th e  im portan t chemicals holding a 
steady position. S p ir its  of tu rpen tine  
has also moved up in price and the 
solvents group as a  whole has been 
stronger recently th an  has been the 
case in a long tim e. Vegetable oils 
and fa ts  continue to  sell a t  relatively  
low prices. Domestic consum ption of 
lard  for th e  la s t fiscal year ended 
Sept. 30 was the largest on record 
and the  large supply of fa ts  and 
greases accounts for th e  fact th a t  
vegetable oils find i t  difficult to  stage 
any m ateria l price recovery. The s i tu 
a tion  is fu r th e r complicated because 
oils in the m arkets of the world are 
m ain tain ing  a  low price level.

Some of the  newer chemicals com
m and high prices w hile production re 
m ains on a lim ited scale b u t as con
sum ing demand expands, producing 
costs are  lowered and th e  saving is 
passed on to  consumers. A case in 
point is found in  methocel, a  w ater 
soluble ether product, for which pro

ducers have ju s t announced a lowering 
in price to 47c per lb. for carlots. 
E thocel p lastic  granules also have been 
reduced in price and are now offered a t  
50c per lb. in  lots of 5,000 lb. o r more.

The accom panying tabu la tion  gives 
a  comparison of the do llar value of 
chemical exports for the first nine 
months of the year w ith  th a t  for the 
like period of 1939. T otal net increase 
for the nine-montli period is alm ost
55.0 per cent. The gain in export trad e  
is more m arked when i t  is taken into 
consideration th a t  two of th e  groups—  
soap and to ile t p repara tions—actua lly  
lost export m arkets du ring  th e  period.

The largest gain was reported for the 
coal-tar group w ith  an  increase of 
alm ost 139 per cent. Such item s as 
crude coal-tar, benzol, and creosote lost 
ground in  the export field b u t toluol, 
which was no t mentioned in the 1939 
re tu rn s, was exported to  th e  am ount 
of 42,928,783 lb. valued a t  $2,481,038 
th is  year. Shipm ents of phenol were 
more than  tr ip led  in volume and value. 
Colors and dyes w ent abroad in a  much 
larger way w ith  the nine-month to ta l 
th is  year runn ing  above 19 m illion lb. 
as compared w ith  3.6 million lb. las t 
year. An even larger increase was re 
ported for interm ediates.

The increase in shipm ents of medici
nal and pharm aceutical products was 
ra th e r evenly d is tribu ted  among a 
large num ber of commodities and the 
same was tru e  for chemical specialties. 
In  the in d u stria l chemical group, a net 
gain  of close to  83 per cent was re 
corded b u t some of the im portan t 
chemicals made a  poorer showing than  
in the preceding year. L arger ship
m ents were made in  the case of acids 
and anhydrides and alcohols, b u t i t  is 
noted th a t  declines ru led  in the case of 
bu ty l alcohol and bu ty l acetate. Ace
tone shipm ents were above norm al las t 
year and while th is  trend  continued th is  
year the ra te  of gain was moderate. 
Po tassium  compounds made a  good 
showing w ith  exports about four tim es 
those of the 1939 period.

CHEM & MET.
W eighted Index of

CHEMICAL PRICES
B a se  =  100 fo r  1937

Th is  month .......................................  99.53
L a st m o n th .............................................  99.24
N ovem ber, 1939....................................  97.73
N ovem ber, 1938 ....................................  98.90

C on tract p r ices  fo r  sev era l im p o r 
ta n t ch em ica ls  have  been ex ten d ed  to  
co v er  d e liv ery  over th e  fir s t p art o f  
n e x t y ear  and  in som e ca se s  over th e  
w h o le  year. W h ite  lead  co n tr a c ts  c a ll  
fo r  an  in crea se  o f o n e-q u a rter  cen t 
p er  lb . G en era lly  th e  m ark et is  in  a 
firm  p o s itio n .
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X o a t f B u t t t M e a & t f a f

SAFELY • QUICKLY • AT LOW COST

CHEM & MET.
W eighted Index of Prices for

OILS & FATS
B a se  = 1 0 0  fo r  1937

T i l l s  m o n t h  .............................................. 08.79
L a st m o n th ............................................. 00.93
N ovem ber, 193!).................................... 80.70
N ovem b er, 1938 ....................................  71.89

H ig h er  p r ices  w e re  p a id  fo r  ta llo w  
and  o liv e  o il fo o ts  w ere  s tren g th en ed  
b y  th e  s h ip p in g  s itu a tio n . V eg eta b le  
o ils  a lso  sta r ted  to m ove up in  price  
in  th e  la tter  p art o f th e  period . S o y 
bean  o il  w a s  e sp e c ia lly  s tron g .

Quality Is Real Economy!
All Stebbins linings, whether a  new installation, a  relining or a 
repair, are carefully designed to meet chem ical and m echanical 
reguirements of the process and are installed by expert workmen 
using carefully selected materials to insure long and econom ical 
life, and are fully guaranteed. On your next acid-resistant l in in g  

job get in touch with Stebbins.

Stebbins Engineering and Manufacturing Company

W A T E R T O W N ,  N E W Y O R K

CHEM ICAL & METALLURGICAL ENG INEERING • N OVEMBER 191,0

O utw ard shipm ents of sodium com
pounds am ounted to  400,973,760 lb. 
compared w ith  447,180,086 lb. las t 
year. B ichrom ate and cyanide figured 
prom inently  in  the increase bu t such 
large tonnage item s as soda ash, bor
ate, and bicarbonate failed to hold las t 
y ear’s to ta ls  and only a slight gain 
was noted in shipm ents of caustic.

Im ports of sa lt cake in  September 
am ounted to 828 tons valued a t  $14,529 
which makes the nine months to ta l 
61,603 tons. Im ports of chlorate and 
perchlorate were 1,008 lb. w ith no im 
ports of chlorate of soda. Im ports of 
n itra te  of soda were 37,610 tons m ak
ing the nine-month figure 573,403 tons.

C h em ica l E xports B y G roups

J a n .-S e p t . J a n .-S e p t .
1940 1939

C o a l-ta r
p r o d u cts $21 ,970 ,038 $9 ,199,796

M ed ic in á is 21 ,540,598 14,833,429
C h em ica l

s p e c ia lt ie s 29 ,775,433 24 ,008,713
I n d u s tr ia l

c h e m ic a ls 39,917,026 . 21 ,831,696
P ig m e n ts  an d

p a in ts 17,390,205 15,900,330
F e r t il iz e r s 14,005,723 1 2 ,666.64S
E x p lo s iv e s 17,343,854 3 ,038,999
S o a p 2 ,119,097 2 ,235,447
T o ile t

p r e p a r a tio n s 4 ,319,264 4,897,732

T o ta l $108 ,987 ,938 $108 ,612,790

Chilean salt-cake im ports into the 
U nited S tates were resumed in A ugust 
w ith the a rr iv a l of a  cargo of 4,500 
tons from A ntofagasta a t  Mobile, Ala. 
In  addition  to  th is  lot, 1,965 tons of 
Chilean m ateria l entered the Georgia 
customs d is tr ic t during  the  month. 
Im ports from  Chile in the preceding 7 
m onths to taled  only 1,075 long tons. 
I t  is understood th a t  all of the recent 
im ports consisted of n a tu ra l sa lt cake. 
Substan tia l quan tities of sa lt cake 
have been produced in  Chile as a  co
product of sodium n itra te , b u t w ith 
the close of the Scandinavian m arket, 
recovery of sa lt cake a t  n itra te  plants 
ceased.

Of th e  to ta l im ports of sa lt cake 
reaching 61,603 tons in the first nine 
m onths of th is  year, the U nited K ing
dom supplied 19,514 tons, Belgium 
12,680 tons, Canada 11,082 tons, France 
8,295 tons, Chile 7,540 tons, Germany
2,000 tons, and I ta ly  492 tons. All 
b u t 8,261 tons entered a t  southern 
customs d is tric ts .

A b o v e — Normal D uty Loader. 
B e l o w — How it operates.

W ant to load your b u lk  m a ter i
a ls in to  box cars sa fe ly , in  a 
h u rry , a t  low  cost?
T he S-A Loader, available in  
N orm al or Heavy D uty  type, w ill 
accom p lish  a ll th is for you , and  
m ore too. I t  is also w idely used  
for p lacin g  m ateria ls in  p iles.
One m an easily  pu shes m ach in e  
in to  p osition  in sid e  car door and  
throw s sw itch ; Loader loads and  
tr im s w ith o u t need  for a tte n 
d a n t being  in  car, thereby e lim 
in a tin g  th e  d u st hazard, 
available to load to 350 1
FIN D  OUT HOW YO U CAN C UT 
Y O U R  LO AD IN G  C O ST S!

See new  B u lle tin  No.
240 for d ifferent types  
o f  L o a d e r , a p p l ic a 
t io n s ,  t r a j e c t o r ie s ,  
dim ensions and prices.
A lso  m otor specifica
tio n s  for various capa
c it ie s . S en d  f o r  y o u r  
copy .

ST EP H En5 - n D n m 5o n  ih f g .  co.
3 RIDGEWAY HUEI1UE

LOS ARGELES, CRL. AUR O R A , ILL in O IS  BELLEUILLE,0f1TflRI0.

Again 
and 

Again

LININGS
Prove



CRUSH Chemical Raw Materials with 
AMERICAN "t r  CRUSHERS

G et these benefits
• low power con

sumption

• low maintenance

• wide operating 
range

• uniform product 
with minimum 
fines

Every pari of American Crushers is tested for 
quality, w ear, and endurance to assure absolute 
satisfaction in actual service. They stay right 
on the job, day after day, delivering more ton
nage per hour and producing more uniform 
product with minimum fines—no slivers or chips. 
Installation and maintenance is low—economy is 
high. Simplicity of construction and operation, 
accessibility of all parts, and flexibility are all 
feaiures that prove valuable to users every
where.

Write for  Data

SIMPLEX
VALVE & M ET ER  CO.

£8th and Upland Streets

PHILADELPHIA, PA.

D istric t O ffices in P rincipa l C itie s

J U S T  P U B L IS H E D  — N E W  2 n d  E D IT IO N
Discusses present-day methods of:
•  ELECTROCHEM ICAL A N A LY SIS
»  ELEC TR O PLA TIN G  A N D  ELECTROFORM ING
•  ELEC TR O R EFIN IN G  
o  ELECTRO W INNING
•  ELECTROLYSIS
s  ELECTROTIIERM ICS

E lectrochemistry
By C. L. M nntell, C onsulting C hem ical E ngineer,
N ew  Y o rk . C hem ical E n g ineering  S er ie». G56 p a g e s ,
G x  9, i l lu s t r a t e d .....................   $5.50

ENGINEERS and chemists will find this a compre
hensive treatm ent of industrial electrochemistry 

emphasizing the technological importance of electro
chemical processes and stressing their practical 
aspects.

T h o ro u g h — A u th o r i ta t i v e
Covers theory, types of processes, their applications and  
products, equipment and  methods in  each, and  presents 
much technical and operating data gathered in  the field and  
checked by noted authorities.

U p - to - th e -m in u te
P lanned to meet the need fo r a broad, modern treatment of 
the subject from  the engineering viewpoint, the book g ives 
considerable attention to advanced plant practices, a rrange 
ments and details of operation.

JO D ays' F ree Examination— Mail Coupon
i ■*■■■*■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■»■■■■■■■■
2 M cG R A W -H IIX  BOOK CO.. In c .,  330 W est 42 nd  St., N .Y .
■ Send me Mantell’s Industrial Electrochemistry for 10 days* ex- 
J aminatlon on approval. In 10 days I will send $5.50, plus few
■ cents postage, or return book postpaid. (We pay postage on
■ orders accompanied by remittance.)
■
■ Name .......... ............................................................................................. ..
■
J Address .........................................................................................................
2 City and State.............................................................................................
■ Position .........................................................................................................
■ Company .........................................................................................M. 11-40
! (Book* sent on approval in U. S. and Canada only.)

SIMPLEX 

M E T E R S
THE UTMOST IN ACCU R AC Y

“T H E  accuracy of plant flow 

metering equipment is of prime 

importance if economical opera

tion of all functions is to be ob

tained. H and  in hand with these 

requirements, however, must go  

low maintenance costs and sim

plicity of testing methods.

Simplex flowmeters combine in 

their design these functions. Let 

Simplex instruments aid you in 

solving your flow measuring and 

control problems.

Industrial
CONTENTS

1. S co p e  o f  th e  E l e c t r o c h e m ic a l
I n d u s t r ie s

2. E l e c t r i c a l  U n i ts  a n d  F a r a 
d a y ’s  L a w s

3. E l e c t r o l y t i c  D is s o c ia t io n  a n d
C o n d u c ta n c e

4. E l e c t ro m o t iv e  F o r c e  a n d  E n 
e rg y  R e la t i o n s

5. E l e c t r o ly s is  a n d  P o la r i z a t io n  
fi. E l e c t r o c h e m ic a l  A n a ly s is
7. E l e c t r o l y t i c  R e d u c t io n  a n d  

O x id a t io n  
S. C o rro s io n
9. C o llo id  E l e c t ro c h e m is t r y

10. P r i m a r y  C e lls
11. S e c o n d a ry  C e lls
12. R e c t if i e r s  a n d  L i g h tn in g  A r 

r e s t e r s
13. M e ta l  D e p o s i t io n  a n d  S o lu tio n
14. E l e c t r o p l a t i n g  a n d  E l e c t r o 

fo r m in g
15. E le c t ro r e f ln ln g  o f  M e ta ls
16. E l e c t r o w in n i n g  o f  M e ta ls
17. E l e c t r o ly s i s  o f  A lk a l i  H a l id e s
18. H y d ro g e n  a n d  O x y g en
19. E l e c t r o ly s i s  o f  F u s e d  S a l t s
20. E l e c t r o t h e r m i c s  in  G e n e ra l
21. E l e c t r i c  F u r n a c e s  f o r  M e ta l

M e lt in g
22. M e ta l l i c  E l e c t r o t h e r m a l  P r o d 

u c t s
23. C a lc iu m  C a rb id e  a n d  C y a n a -

m id e
24. N o n - m e ta l l l c  E l e c t r o t h e r m a l

P r o d u c ts
25. E l e c t r i c a l  D is c h a r g e s  In  G a s e s
26. E l e c t r o n i c s
27. M a te r ia l s  o f  C o n s tr u c t io n
2S. P o w e r  G e n e r a t io n  a n d  E c o 

n o m ic s
A p p e n d i x .  E le c t ro c h e m ic a l  E q u i v 

a l e n t s

Tell us w hat you w ant 
to grind and w e w ill show  
y o u  h o w  A M E R IC A N  
CRUSHERS w ill w ork to 
your ad van tage . Ask for 
descriptive literature on 
the type of equipm ent best 
s u i t e d  to  y o u r  n e e d s .  
Make use of our testing  
plant w hich  is m aintained  
for prospective users of 
our equipm ent.

A M E R I C A N  PULVER IZER  CO.
1219 M A C K U N D  AVE. « ST. LO U IS, MO .
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I N D U S T R I A L  C H E M I C A L S

i

Acetone, drums, lb ...........................
Acid, acetic, 28%, bbl., cw t...........

Glacial 99% , drums.....................
U. S. P . reagent.............................
Boric, bbl., ton...............................
Citric, kegs, lb ...............................
Formic, cbys., lb............................
Gallic, tech., bbl., lb ....................
Hydrofluoric 30% drums, lb . . . 
Lactic, 44%, teen., light, bbl., lb.
Muriatic, 18°, tanks, cw t...........
Nitric, 36°, carboys, lb ................
Oleum, tanks, wks., to n ..............
Oxalic, crystals, bbl., lb ..............
Phosphoric, tech., c’bys., lb . . . .
Sulphuric, 60°, tanks, ton ..........
Sulphuric, 66°, tanks, ton ..........
Tannic, tech., bbl., lb .........
Tartaric, powd., bbl., l b . . .
Tungstic, bbl., lb ..................

Alcohol, am yl..............................
From Pentane, tanks, lb . . .  

Alcohol, B utyl, tonks.Hb. . . .  
Alcohol, E thyl, 190 p'f., bbl., g a l . .

Denatured, 190 proof..................
No. 1 special, bbl., gal. wks. . 

Alum, ammonia, lump, bbl., lb
Potash, lump, bbl., lb ...........

Aluminum sulphate, com. bags,
cw t......................................

Iron free, bg., cw t.............
Aqua ammonia, 2G°, drums, lb . . .

tanks, l b . ..  . 
Ammonia, anhydrous, cyl., lb . .

tanks, lb 
Ammonium carbonate, powd.

tech., casks, lb ......................
Sulphate, wks., cw t..................

Amylacetate tech., from pentane,
tanks, lb ............................................

Antjmony Oxide, bbl., lb ................
Arsenic, white, powd., bbl., lb . .
Red, powd.,'kegs, lb .........

Barium carbonate, bbl., ton.
Chloride, bbl., ton.............
Nitrate, casks, lb ................

Blanc fixe, dry, bbl., lb ..........
Bleaching powder, f. o. b., wks.,

drums, cw t......................................
Borax, gran., bags, to n ..  .............
Bromine, cs., lb ..................................
Calcium acetate, bags......................

Arsenate, dr., lb ............................
Carbide drums, lb .........................
Chloride, fused, dr., del., ton..'.

flake, dr., del., ton . . .
Phosphate, bbl., lb .......................

Carbon bisulphide, drums, lb . . .  .
Tetrachloride drums, lb ..............

Chlorine, liquid, tanks, wks., lb . .
Cylinders..........................................

Cobalt oxide, cans, lb ......................
Copperas, bgs., f. o. b„ wks., ton. .
Copper carbonate, bbl., lb .............

Sulphate, bbl., cw t.......................
Cream of tartar, bbl., lb .................
D iethylene glycol, dr.. lb ................
Epsom  salt, dom., tech., bbl., cwt.
Ethyl acetate, drums, lb .................
Formaldehyde, 40%, bbl., lb .........
Furfural, tanks, lb .............................
Fusel oil, ref. drums, lb ...................
Glaubers salt, bags, cw t..................
Glycerine, c.p., drums, extra, l b . . 
■Lead:

W hite, basic carbonate, dry
casks, lb .......................................

White, basic sulphate, sck., lb. .
Red, dry, sck., lb ...........................

Lead acetate, white crys., bbl., lb. 
Lead arsenate, powd., bag, lb . . .  .
Lime, chem., bulk, to n ....................
Litharge, pwd., csk., lb ....................
Lithopnone, bags, lb .........................
Magnesium carb., tech., bags. lb . .

Current Price

$0.07*-$0.08  
2.23 -  2 .48  
8.43 -  8.68  

10.25 -10 .50  
106.00-111.00  

.20 -  .23

.10|- .11 

.90 -  1.00 

.08 

.06*
1.05 

.05 -  .055
18.50 -2 0 .0 0

.08$

.06$

. 102-  

.07*- 
13.00 - .  
16.50 - .  

.54 -  

.43* -. 
nom. .

. 12

.08*

.101- 

.09 -  
6.03 -

.30*-..03*-

.032-
1.15 -  
1.60 -  
.02}- 
.02  -  
.16 - .  
.04*-.

.09 -  
1.40 - .

.04

.04

1.40  
1.70 

.03 

.02 J

.12

•11*-......
. 13 - ...........
.032- .04
. 1 7 -  .18

52.50 -5 7 .5 0  
79.00 -8 1 .0 0  

.OS*- .10

.03*- .04

Last Month

SO.07é-$0.08  
2.23 -  2 .48  
8 .43 -  8.68

10.25 -10 .50
106.00-111.00  

.20 -  .23
JO*- .11 
.90 -  1.00 
.08 -  
.06*- 

1.05 -  
.05 -

18.50 -  
.102- 
.07*-

13.00
16.50 

.54 -  

.41*-. 
nom. ,

Last Year

.08:

.062

.05}

.12

.08*

.56

.101-.

.09
6 .0 3 -,

.3 0 * -.........

.03*- .04

.032- .04

1.15 -  1.40  
1.60 -  1.70  

.021- .03

.02  -  .0 2 f

.16 - . . .  

.0 4 * -...........

.09 -  
1.40

.12

2.00
43.00  

.30 -
1.90 - . .  

.06*- 

.042—
19.00 -24  
20.50 -25

.07*- 

.05 -  

.042-
1.75 - . .  

.05}-
1.84 -  1

18.00 -19  
. 1 0  -

4 .75 -  5 
.3 6 1 -.•  
.2 2  -

1 . 8 0 - 2  
.07 -  
.05*- 
.09 -  
.16 -  
.95 -  
.12*-

2.10 

" * 32

062
05 
50 
00 
08
06 
05*

.06

.0 7 1 -...........

.07 - ...........

.0 8 } - ...........

.11  -  . 12  

.09 -  .11
8.50  - ...........

.0 7 2 - ...........

.036- .04

.061- .06*

.11*-...

.13 - . . .  

.03*- .03*

.17 -  .18
52.50 -5 7 .5 0  
~9 .00 -8 1 .0 0  

.08*- .10 

.03*- .04

43
1.

1.

00 
00 
30 -  
90 - . .  
00*-
04 f -  
00 -24  
50 -25  
07*-
05 -  
042- 
75 
05*- 
8 4 - 1  
00 -19  
10 -  
75 — 5 
3 4 } - . . .  
22 -  . 
80 -  2. 
07 - . . .  
05*- . 
09 - . . .  
16 -  . 
9 5 - 1 .  
12*-...

2.10

“.32

: 06 3 
.05 
50 
00 
08 
06 
05*

.07 - ...........

.0 6 * - ...........

.0 7 * - ...........

. 11  -  . 1 2  

.08*- .11
8 .5 0 - ..............

.06* .........

.036- .04

.0 6 }- .06*

SO.07 -S O .07} 
2.23 -  2 .48  
8.43 -  8.68  

10.25 -1 0 .5 0  
106.00-111.00

.20 

.10*

.70 

.07 

.06*
1.05 - ...........

.05 -  .05}
18.50 -2 0 .0 0  

. 102-  .12 

.07*- .08*
13.00 - ...........
16.50 - ...........

.40 

.31}
2.35

.23

.11

.75

.07*

.06}

.45

. 101-  

.08 -  
4.54 -

.2 8 * - ...........

.03*- .04

.032- .04

1.15 -  
1.30 -  

.02  -  

.02  -  

.16 -  

.04*-.

.09 -  .12
1.40 - ...........

1.40
1.55

.03

.022

.16

.10*- .10*

.17 - ...........

.03 -  .03*

.152- -16
52.50 -5 7 .5 0  
79.00  -8 1 .0 0  

.07 -  .08

.03*- .04

.00  -  2 .1 0  

.00 -5 1 .0 0  

.30 -  .32

.75 - ............

.062 - -07

.05 -  .06

.50 -2 4 .5 0  

.00 -2 5 .0 0  

.07*- .08

. 0 5 -  .06

.042- .05*

.75 - ............

.05*- .06

.84 -  1.S7  

.00 - I S .00 

. 1 0 -  .16 

.75 -  5.00

.2 5 1 -...........

.22 -  .23

.80 -  2.00

.0 6 1 -...........

.052- -06}

.09 - ...........

. 1 6 -  .17

.95 -  1.00  

.12*-........

.07 - ...........

.0 6 * -...........

.OS - .........

.11  -  . 1 2  

. 1 0 -  . 10*
$.50 - ...........
.07 - ...........
.04 -  .04* 
.06 -  .06}

The accom panying prices refer to round 
lots in the New York market. Where it 
is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 

to Nov. 13

Methanol, 95%, tanks, gal___
97%, tanks, ga l..................

Synthetic, tanks, gal....................
Nickel salt, double, bbl., lb ...........
Orange mineral, csk., lb ...........
Phosphorus, red, cases, lb ..............

Yellow, cases, lb ............................
Potassium bichromate, casks, l b . . 

Carbonate, 80-85% , calc, csk.,
lb .............................................

Chlorate, powd., lb ................
Hydroxide(c'stic potash) dr., lb.
Muriate, 80% bgs., unit.............
Nitrate, bbl., l b ......................
Permanganate, drums, lb . . .
Prussiate, yellow, casks, lb .........

Sal ammoniac, white, casks, lb . . .
Salsoda, bbl., cw t..............................
Salt cake, bulk, ton..........................
Soda ash, light, 58%, bags, con

tract, cw t....................................
Dense, bags, cwt.  ................

Soda, caustic, 76%, solid, drums,
cw t.................................................

Acetate, works, bbl., lb ...............
Bicarbonate, bbl., cwt.................
Bichromate, casks, lb ..................
Bisulphate, bulk, to n ..................
Bisulphite, bbl., lb ........................
Chlorate, kegs, lb ..........................
Cyanide, cases, dom., lb .............
Fluoride, bbl., lb ...........................
Hyposulphite, bbl., cw t..............
Metasilicate, bbl., cw t................
Nitrate, bulk, cw t........................
Nitrite, casks, l b . .........................
Phosphate, tribasic, bags, lb . . .
Prussiate, yel. drums, lb .............
Silicate (40° dr.) wks., cw t........
Sulphide, fused, 60-62% , dr., lb.
Sulphite, crys., bbl., lb ................

Sulphur, crude at mine, bulk, ton.
Chloride, dr., lb .............................
Dioxide, cyl., lb .............................
Flour, bag, cw t..............................

Tin Oxide, bbl., lb .............................
Crystals, bbl., lb ...........................

Zinc, chloride, gran., bbl., lb .........
Carbonate, b b l, lb .......................
Cyanide, dr., lb .............................
Dust, bbl., lb ..................................
Zinc oxide, lead free, bag., l b . . .
5% lead sulphate, bags, lb .........
Sulphate, bbl., cw t.......................

.29 - .

.30 - .

.30 - .

.13 -  .13*

. 1 1 } - ..........

.40 -  .42 

.18 -  .25 

.0 8 Î-  .09

.06*- .07

. 1 0 -  .12 

.07 -  .07}

.5 3 * -.........

.05*- .06

.18*- .19

. 1 5 -  .16

.0515 .06
I . 00 -  1.05  

23.00 - .........

Current Price

1.05 - .........
1.10 - ......
2 .30  -  3 .00  

.04 -  .05
1.70 -  2 .00  

.061- .07
16.00 -1 7 .0 0  

.03 -  .04

.061- .06* 

. 1 4 -  .15

.07 -  .08
2 .40  -  2 .50  
2 .35 -  2 .40
1.45 - ............

.062- .07
2 .25 - ............

.10*- 

.80 -  

.022- 

. 02 } -
16 .00  -  :

.03 -  .04

.07 -  .08
1.60 -  3 .00

.54 - .........

.3 8 * -.........

.05 -  

.14 -  

.33 -

.0 9 } - ...........

.0 0 * -.........

.0 6 2 -.........
3 .05  -  3 .25

.11

.85

.03*

.02 }

.06

.15

.35

Last Month

.29 - . .

.30 - . .

.30 - . .

.13 - .13*

.1 0 } - . .

.40 - .42

.18 - .25

.081- .09

.06*- .07

.10 - .12

.07 - .07}

.5 3 * - ..

.05*- .06

.18*- .19

.15 - .16

.05 - .06
1 .00 -  1 .05

2 3 .00  - . .

1 .05
1.10 -..
2 . 3 0 - 3 .00

.04 - .05
1 .70 -  2 .00

.0 0 Ï- .07
16.00 -17 .00

.03 - .04

.0 6 }- .06*

.14 - .15

.07 - .08
2 . 4 0 - 2 .50
2 .35  -  2 40
1 .45

.06}— 07
2 .2 5  - . .

.10*- .11

.80 - 85

.022- 03

.0 2 }- 02*
16.00 - . .

.03 - 04

.07 - OS
1.60 -  3 00

.54 - . .

.3 8 * - ..

.05 - 06

.14 - 15

.33 - 35

.0 9 } - . .

.0 6 * - ..

.0 6 ? - ..
3 .05  -  3 . 25

Last Year

.31 - ...........

.32 - ...........

.33 - ...........

.13 -  .13*

.102-........

.40 -  .42

. 1 8 -  .25

.0 8 Ï-  .09

.00*- .07
nom...............
.07 -  .07}
.5 3 * -...........
.05*- .06
.18* - .19
. 1 5 -  .16
.05 -  .05*
.00 -  1.05  
.00 -1 5 .0 0

1.05 - .  
1.10 -.
2 .30  -  

.04 -  
1.70 -  

• 0 6 ¡-
15.00 -  

.0 3 }-  

.0 6 } -  

.14 -  

.07*-
2 .4 0  -  
2 .2 0  -  
1.45 -  

.062- 2.10 -  .09*- 

.80 -  

.022- 

.02}-
16.00 -  

.03 -  

.07 -
1 .60  -  

.54 -  

.38*- 

.05 -  

.14 -  

.33 -  

.08*- 

.0 6 } -  

.0 6 } -  
2 .75  -

3 .00  
.05

2.00  
.07

16.00
.04
.06*
.15
.08

2 .50
3 .20

“ Ó?*
"'.10

.85

.03

. 02 *

.04

.07*
3 .00

.06

.15

.35

3 .00

O I L S  A N D  F A T S

Current Price Last Month Last Year

Castor oil, 3 bbl., lb .........................
Chinawood oil, bbl., lb ....................
Coconut oil, Ceylon, tank, N . Y., 

lb .......................................... ..

$0 .1 0 2 -S 0 .U  
.26 - ...........

.0 2 f - ...........

S0.10Î-S0.11
.26  - ...........

.0 2 * -...........

$ 0 .0 9 } -$ 0 .10 
.27 - ............

.0 3 2 - ............

.0 5 1 - ............

. 0 5 1 . . . . . . .
.0 9 9 -............

Corn oil crude, tanks (f. o. b. mill), 
lb ................................................... .0 5 } - ........... .0 5 } - ...........

.0 4 ? - ...........
.0 8 3 - ...........

Cottonseed oil, crude (f. o. b.m ill),
tanks, lb ...........................................

Linseed oil, raw car lots, bbl., l b . .
Palm, casks, lb ...................... .............
Peanut oil, crude, tanks (mill), lb.
Rapeseed oil, refined, bbl., gal----
Soya bean, tank, \ b ...........................
Sulphur (olive foots), bbl., lb . . .  . 
Cod, Newfoundland, bbl., g a l . . .  . 
Menhaden, light pressed, bbl., lb . 

Crude, tanks (f. o. b. factory),

.0 4 2 - ...........

.0 8 7 - ...........

.0 3 * - ........... .0 3 * - ........... .0 5 * -............

.0 5 } - ........... .0 5 } - ............ .07 - ............
1.10 - ........... 1.10 - ........... .1 0 0 - ............

.0 4 1 -........... . 0 3 Í - ............ .05  - ............

.10  - ........... .0 9 } - ........... .10  - .........

.0 6 7 -........... .0 6 1 -........... .0 7 4 - , . .

.21 - ........... .21 - ........... .35 - ............

.04 JH- ........... .0 3 * - ............ .0 5 * -............

.0 6 } - ........... . 0 5 } - ............ .0 8 * -___ _

.0 5 2 - ...........

.0 6 J - ...........

.0 4 * -...........

.0 5 2 - ............

.0 6 * -...........
.08  - . . .

Red oil, distilled, d.p. bbl., ib -----
Tallow extra, loose, lb .....................

.09 - ............
.0 3 1 -........... .06 - ............
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Chem. & Met/s Weighted Price Indexes

Current Price Last Month Last Year Current Price Last Month Last Year

Alpha-naptbol, crude bbl., lb ........
Alpha-naphthylamine, bbl., lb ___

SO.52 -SO .55 SO.52 -SO .55 SO.52 -SO .55 Barytes, grd., white, bbl., to n .. . . S22.00-S25.00 S22.00-S25.00 S22.00-S25.00
.32 - 34 .32 - 34 .32 - .34 Casein, tech., bbl., lb ....................... . l l i -  .13 .1 1 * - .13 .20 -  .22

Aniline oil, drums, extra, lb ...........
Aniline, salts, bbl., lb .......................
Benzaldehvde, U .S.P ., dr., lb . . .  .

.15 -  

.22 -
16
24

.15 -

.22  -
16
24

.15 -  

.22 -
.16
.24

China clay, dom., f.o.b. mine, ton. 
D iy  colors

8 .0 0  -2 0 .0 0 8 .0 0  -2 0 .0 0 8 .0 0  -2 0 .0 0

.85 - 95 .85 - 95 .85 - .95 Carbon gas, black (wks.), lb . . . .0 2 8 - .30 .0 2 8 - .30 .0 2 i -  .30
Benzidine base, bbl., lb ...................
Benzoic acid, U .S.P., kps., lb ........

.70 - 75 .70  - 75 .70  - .75 Prussian blue, bbl., lb .................. .36 -  .37 .36 -  .37 .36 -  .37

.54 - 56 .54 - 56 .54 - .56 Ultramarine blue, bbl., lb .......... .11 -  .26 .11 -  .26 .10  -  .26
Benzyl chloride, tech., dr., lb . . . . .23 - .25 .23 - 25 .23 - .25 Chrome green, bbl., lb ................ .2 1 * - .30 .2 1 * - .30 .21 -  .27
Benzol, 90%, tanks, works, p a l... .14 - . . .15 - 18 .16 - .18 Carmine red, tins, lb .................... 4 .85  -  5 .00 4.85  -  5 .00 4 .8 5  -  5 .00
Beta-napthol, tech., drums, lb ___ .23 - .24 .23 - 24 .23 - .24 Para toner, lb ................................. .75 -  .80 .75 -  .80 .75 -  .80
Cresol, U.S.P., dr., lb ....................... .09*- .10 .09*- 10 .C9*- .10 Vermilion. English, bbl., lb . . . . 3 .1 2  -  3 .20 n om ........... 2 .7 0  -  2 .90
Cresvlic acid, dr., wks., g a l ............ .58 - .60 .58 - 60 .58 - .00 Chrome yellow, C.P., bbl., l b . . 

Feldspar, No. 1 (f.o.b. N.C.), ton .
.1 4 * - .15* .14* - .15* .14 J— .15*

Diethylaniline, dr., lb ....................... .40 - .4b .40 - .45 .40 - .45 6 .50  -  7 .50 6 .50  -  7 .50 6 .50  -  7 .50
Dinitrophenol, bbl., lb ...................... .23 - .25 .23 - .25 .23 - .25 Graphite, Ceylon, lump, bbl., l b . . 

Gum copal Congo, bags, lb ............
.06 -  .06* .06 -  .06* .06 -  .06*

Dinitrotoluol, bbl., lb ....................... .15*- .16 .15*- .16 .15 - .16 .08 -  .30 .08 -  .30 .06 -  .30
.23 - V5 .23 - y 5 .23 - .25 .09 -  .15  

.10 -  .22
.09 -  .14  
.10 -  .20

.09 -  .14 

.08 -  .24Diphenylamine, bbl., lb .................. .25  - .27 .25 - .27 .32 - .36 Damar, Batavia, cases, lb ..........
H-acid, bbl., lb .................................... .45  - .50 .45 - .55 .50  - .55 Kauri, cases, l b ............................. . 1 8 -  .60 . 1 8 -  .60 .18* - .60
Naphthalene, flake, bbl., lb ............ .07 - • 07 i .07 - .07* .0 5 !- .06 Kieselguhr (f.o.b. N .Y .), ton ......... 50.00 -5 5 .0 0 50.00 -5 5 .0 0 50.00 -5 5 .0 0
Nitrobenzene, dr., lb ......................... .08 - .09 .08 - .09 .08  - .09 Magnesite, calc, to n ......................... 50.00 - ............ 50.00 - ........... 50.00 - ............
Para-nitraniline, bbl., lb. ................ .47 - .49 .47 - .49 .47 - .49 Pumice stone, lump, bbl., lb ......... .05  -  .07 .05 -  .08 .05 -  .07
Phenol, U.S.P., drums lb .................
Picric acid, bbl., lb ............................

.13 - . . .13 - . . . .  • » .13 - . . Imported, casks, lb ....................... .03 -  .04 .03 -  .04 .03 -  .04

.35 - .40 .35 - ,40 .35 - .40 2 51 2 .22 - ...........
Pyridine, dr., p a l................................ 1 . 7 0 - 1 .80 1 .70  -  1 ,80 1.55 -  1.60 .45  - . . . .40  - .3 1 * -............
Resorcinol, tech., kegs, lb ...............
Salicylic acid, tech., t>bl., lb ...........
Solvent naptha, w.w., tanks, g a l . .
Tolidine, bbl., lb ................................
Toluol, drums, works, g a l..............
Xylol, com, tanks, ga l......................

.75 - .80 .75 - .80 .75  - 80 .26  - ........... .25  - ............ .25 - ............

.33 -  

.27
.40 .33 -

.27
.40 .33 -  

.26 - . .
.40 Bleached, bonedry, bags, l b . . . .

T. N . Baps, lb ................................
Soapstone (f.o.b. Vt.), bags, to n . . 
Talc. 200 mesh (f.o.b. Vt.), t o n . . .

300 mesh (f.o.b. Ga.), to n ..........
225 mesh (f.o.b. N .Y .), ton . . . .

.24 - ...........

.15
.23  - ...........
.13

.24  - ............

.16 - ............
.86 -
.30
.26 - . .

.88 .86 -  
.30
.27 - . .

.88 .86 -  
.27 - . .  
.26 - . .

.88 10.00 -1 2 .0 0  
8.00  -  8 .50  
7 .5 0  -1 0 .0 0  

13.75 - ...........

10.00 -1 2 .0 0  
8 .00  -  8 .50  
7 .50  -1 0 .0 0  

13.75 - ............

10.00 -1 2 .0 0  
8.00  -  8 .50  
7.50  -1 1 .0 0  

13.75 - ............

ioa
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K'04

5
1

M o n s a n t o  C h e m i c a l  C o . ,  S t L o u is , h a s  
tr a n s fe r re d  T h o rn to n  C . J e s d a le  a s s is ta n t  
m a n a g er  o f th e  C h ica g o  b ran ch , to  E v e r e tt ,  
M a ss., w h e r e  he w i l l  be in  c h a r g e  o f  s a le s  
of th e  o r g a n ic  c h e m ic a ls  a n d  p h o sp h a te  
d iv isio n .

Y e o m a n s  B r o t h e r s  Co., C h ica g o , is  n o w  
rep re sen te d  in  N e w  E n g la n d  b y  th e  G u sta v o  
P r e s to n  Co., 113 ¿Broad S t .,  B o sto n .

C o l u m b i a  A l k a l i  C o r p . ,  N e w  Y ork , h a s  
e s ta b lis h e d  a  s a le s  office a t  D u rh a m , N . C„ 
in  c h a r g e  o f J . R . S im so n . A fte r  n e x t F e b . 
1 th e  office w il l  b e  lo c a te d  a t  C h a r lo tte , 
N . C .

C o p p e r w e l d  S t e e l  Co., W a rre n , O hio , h a s  
a p p o in ted  R . S .  C lin g a n  a s  C h ic a g o  d i s 
t r ic t  m a n a g er .

P o r c e l a i n  S t e e l s  I n c . ,  C le v e la n d , h a s

Industrial Notes

a p p o in te d  D o n a ld  D . S m ith  to  h e a d  s a le s  
a n d  e n g in e e r in g  o f  th e  en a m e le d  ro o fin g  
a n d  s id in g  d iv is io n .

G l y c o  P r o d u c t s  Co., B ro o k ly n , h a s  a p 
p ro v ed  p la n s  fo r  a  n e w  b u ild in g  a t  22S  
K in g  S t. I t  w i l l  h o u se  th e  a d m in is tr a t iv e ,  
r e se a rc h  la b o r a to r y , a n d  m a n u fa c tu r in g  
d iv is io n s  o f  th e  c o m p a n y .

J o h n  A . R o e b l i n g ' s  S o n s  C o., T ren to n ,  
N . J., h a s  tr a n s fe r r e d  R o g e r  H . C lap p  fr o m  
P h ila d e lp h ia  to  th e  p o s itio n  o f  a s s is ta n t  
g e n e r a l m a n a g e r  o f  s a le s  a t  T re n to n . T h e  
B a b co ck  & W ilc o x  T u b e  C o., N e w  Y ork , 
h a s  m o v ed  H a r v e y  W ilso n  fro m  th e  P h i la 
d e lp h ia  o ffice  to  N e w  Y ork  w h e r e  h e  w il l  
a c t  a s  d is tr ic t  s a le s  m a n a g er .

S u l l i v a n  M a c h i n e r y  C o., M ic h ig a n  C ity , 
In d ., is  r ep r e se n te d  in  S y r a c u se , N . Y ., b y  
th e  H . A . S m ith  M a ch in e r y  Co.

B a r d c o  M f g .  &  S a l e s  C o . ,  L o s  A n g e le s ,  
h a s  e s ta b lis h e d  a  p la n t a t  D a y to n , O hio. 
H e a d q u a r te r s  w il l  b e  m a in ta in e d  a t  L o s  
A n g e le s  b u t th e  p ro d u ctio n  a n d  e n g in e e r 
in g  b r a n c h e s  w i l l  be  c o n c e n tr a te d  a t  D a y 
ton .

K e a s b t  &  M a t t i s o n  C o . ,  A m b ler , P a .,  
h a s  c e n tr a liz e d  a l l  i t s  r e se a rc h  fa c i l i t ie s .  
T h e  w o r k  w il l  be u n d er  th e  d ir e c tio n  o f  
C ly d e  R .  H u tc h e r o ft  w ith  W ill ia m  R .  M or
r is  a s  g e n e r a l c o n s u lta n t.

T h e  T i m k e n  R o l l e r  B e a r i n g  C o., C a n 
ton , O hio, h a s  a p p o in te d  G eo r g e  W . C u r tis  
a s  d iv is io n  m a n a g e r  a t  M ilw a u k ee .

• C o o p e r s  C r e e k  C h e m i c a l  C o r p . ,  W e s t  
C o n sh o h o ck en , P a .,  h a s  a n n o u n ced  t h a t  A . 
R .  C ra v en  h a s  jo in ed  th e  c o m p a n y  in  th e  
c a p a c ity  o f  v ic e -p r e s id e n t  in  c h a r g e  o f  
s a le s .
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FAIRBANKS - MORSE
DIESEL  ENGINES 

PUMPS

ELECTRICAL MACHINERY 

FAIRBANKS  SCALES  
RAILROAO EQUIPMENT

WATER SYSTEMS 

W AS H ER S ' I RO N ER S  

FARM EQUIPMENT 

STOKERS

AIR CONDITIONERS

SCALES
THAT

'VY^'ITHOUT loss of time and without
VV errors—that’s how Fairbanks Scales 

handle “traffic” and speed production in 
a large Louisiana sugar refinery. This 

' Fairbanks Scale installation is typical of 
hundreds of others serving every type of 
industry.

Fairbanks Printom atic Scales eliminate 
errors in reading and recording weight. They 
speed up weighing operations. They read, 
print, and keep books. They count small 
parts. They control the mix in the baking, 
chemical, paint, concrete, and dozens of 
other industrial operations without policing 
from the office. Their adaptability to indi
vidual weighing requirements is endless. 
They can be fitted perfectly into yours. Write 
Fairbanks, Morse & Co., Department 14, 
600 S. Michigan Ave., Chicago, 111. Branches 
and service stations throughout the United 
States and Canada.

7855-SA40.95
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-Current Projects-
Proposed . '{ Pr^osSK4’'' ' L*

Work Contracts’-' VPork Contracts
New England...............................  $500,000 $10,000 $780,000 $1 ,543,000
Middle A tlantic........................... $ 40 ,000 2 ,490 ,000  12,170,000 17,485,000
South..............................................  4 ,040 ,000  22 ,000,000 16,495,000 51 ,500,000
Middle W est................................  10,315,000 26 ,820,000 18,295,000 0 ,240 ,000
W est of M ississippi.................... 80 ,000 10,822,000 27 ,670 ,000  33 ,118,000
Far W est......................................................................  1 ,075 ,000  4 ,9 9 0 ,0 0 0  4 ,353 ,000
Canada........................................... 2 ,650 ,000  86,000 30 ,535 ,000  22,521,000

T ota l......................................  $17,625,000 $69,333,000 $110,935,000 $136,760,000

PROPOSED WORK
Fla., Bagdad—Bagdad Lumber Co., Bagdad, 

plans to construct a pulp aiul paper mill. 
B. M. Henderson is in charge. Estimated 
cost w ill exceed $40,000.

Ga., Howell—Allied Industries, Inc., 30 
Rockefeller Plaza, New York, N. Y ., is hav
ing plans prepared by J. E. Slrriue & Co., 
Engrs., Greenville, S. C., for the construc
tion of a pulp and paper mill. Estimated 
cost $4,000,000.

Ind., Burns City—Navy Dept., Washington, 
D. C., plans to construct a naval powder 
storage plant near Burns City. Estimated 
cost $5,000,000.

Ind.. Terre Haute—Commercial Solvents Corp., 
17 East 42nd St., New York, N. Y., is to 
rebuild portion of its plant recently destroyed 
by an explosion here. T. P. Walker, Pres. 
Estimated cost including equipment $100,000.

Ind., Union Center—War Dept., 20tli and Con
stitution Ave., Washington, D. 0 ., plans to 
construct an ammunition plant on a 13.000 
acre site here. G Iff els & Vallet, Inc., 1000 
Marquette Bldg., Detroit, Archts. Charles 
W. Cole, 220 W est La Salle St., South 
Bend, Engr. Estimated cost $5,000,000.

Ia., Charles City—Salsbury Laboratories, 
Charles City, plan to construct a 2-story, 
40x120 ft . and 1-story, 80x120 ft . chemical 
plant. Estimated cost will exceed $40,000.

Mass., Hanover—National Fireworks Co., Mel
vin Clark, Hanover, plans to construct a 
shell loading plant in the Beech H ill swamp 
section as part of National Defense Pro
gram. Estimated cost $500,000.

Mich., Ferndale—Ethyl Gasoline Corp., 7600 
Eight Mile ltd ., Detroit, is having plans 
prepared by Albert Kahn, Inc., Axcht., New  
Center Bldg., Detroit, for a 2 story, 45x310 
ft. addition to its gasoline laboratory. E sti
mated cost $75,000.

Neb., Salem—Nebraska Producing & Refining 
Co., Salem, contemplates the construction of 
an oil refinery and w ill be in the market for 
equipment. Estimated cost $40,000.

N. J., Jersey City—Colgate-Palmollve-Peet Co., 
105 Hudson St., Jersey City, N. J., is re
ceiving bids for a 3 story, 42x49 ft. lye treat
ment plant on Grand St. A. E. Windle, 105 
Hudson St., Jersey City, Engr.

O.. Cleveland—American Magnesium Co. of 
America, W. Brown, Gen. Mgr., 2210 Har
vard Ave., plants to construct a 1 story, 
50x100 ft. factory addition. Estimated cost 
$40,000.

0 ., Middletown—Sorg Paper Mills plan to re
build their mill here recently destroyed by 
fire. Estimated cost including equipment 
$100,000.

Ontario— Canadian Industries, Ltd., Beaver 
Hall H ill, Montreal. Que., Can., manufac
turer of paints, varnishes, etc., contemplates 
the construction of a factory in eastern On
tario. Estimated cost $2,500,000.

Ont., Toronto— Lever Bros., Ltd., 299 Eastern 
Ave., is having plans prepared by Ewart & 
Bryan, Archts., Excelsior Bldg., Toronto, for 
an addition to its pan building. Estimated 
cost $50,000.

Que., Chandler—Gaspeala Sulphite Co., Ltd., 
Chandler, is having plans prepared for an ad
dition to Its plant. Estimated cost $100,000.

CONTRACTS AWARDED
Calif., Bakersfield—Richfield Oil Corp., 333 

Montgomery St., San Francisco, w ill con
struct a crude oil stabilizing plant in Coles 
Levee Field near Bakersfield. Work w ill be 
done with own forces. Estimated cost 
$300,000.

Calif., Los Angeles—Douglas Oil & Refinery 
Co., D. Douglas, c/o Douglas Aircraft Co., 
3000 Ocean Park Blvd., Santa Monica, has 
awarded the contract for a refinery and 
cracking plant on East ltd. and Main St., to 
Fluor Corp., 2500 South Atlantic Ave. Esti
mated cost $050,000.

Conn., Shelton—Chromium Process Co., Shelton, 
has awarded the contract for a 2 story, 
42x05 ft. addition to its factory to M. Durr- 
schmidt, Main St., Derby.

111., Chicago—Dearborn Chemical Co., 310 South 
Michigan Ave., has awarded the contract for 
a 2 story plant addition to Dahl-Stedman Co., 
11 South La Salle St. Estimated cost $50,000.

111., Chicago— Elliott Paint & Varnish Co., 
4523 Fifth Ave., Chicago, has awarded the 
contract for a 1 story addition to its paint 
factory to Campbell, Lowrie & Lautermilch, 
400 W est Madison St., Chicago. Estimated 
cost $40,000.

111., Chicago— Sherwin-Williams Co., 101 Pros
pect Ave., Cleveland, O., has awarded the 
contract for a 330x700 ft . warehouse at 119th 
St. and Kensington Ave., Chicago, to W. E. 
O’Neil Construction Co., 2751 Clayboum 
Ave., Chicago. Estimated cost $G00,000.

Ind., Charlestown—War Dept., W ash., D. C., 
has awarded the contract for construction 
and operation of a smokeless powder plant 
here to E. I du Pont de Nemours & Co., W il
mington, Del. Estimated cost $26,000,000. 
This is in addition to another contract for 
$25,000,000 plant of same type originally re
ported at Jeffersonville, Ind., but later 
changed to Charlestown.

In<L, South Bend—-O’Brien Varnish Co., 101 
Johnson St., w ill construct 1 and 2 story 
varnish plant by separate contracts. Con
tract for masonry and carpenter work has 
been awarded to Sollitt Construction Co., 
Inc., 518 East Sample St. Estimated cost 
$130,000.

Miss., Meridian—Flintkote Corp., E. P. Rowe, 
Vice-Pres., has aawarded the contract for an 
addition to its plant here to Rust Engineer
ing Co., Martin Bldg., Birmingham, Ala. Es
timated cost $1,000,000.

Mo., Weldon Springs—War Dept., 20th and 
Constitution Aves., Washington, D. C., has 
awarded contract for construction and oper
ation of TNT and DNT plant for Ordnance 
Dept., to Atlas Powder Co., Delaware Trust 
Bldg., Wilmington, Del. Estimated cost 
$15,000,000.

N. J., Blevedere—Hcrcnles Powder Co., 900 
Market St., Wilmington, Del., has awarded 
the contract for the construction of a powder 
plant here to Bechtel-McCone-Parsons Corp., 
601 W est 5th St.. Los Angeles, Calif. Esti
mated cost $2,000,000.

N. J ., Rahway—Merck & Co., 126 East Lincoln 
Ave., has awarded the contract for a 3 story 
laboratory to White Construction Co., 95 
Madison Ave., New York, N. Y. Estimated 
cost $200,000.

N. Y ., Niagara Falls—R & H Chemical Co., 
division of E. I. duPont de Nemours & Co., 
Inc., Buffalo Ave., has awarded the contract 
for an addition to its plant here to W right 
& Kremers, Inc., Main St. and Pine Ave., 
Niagara Falls. Estimated cost including 
equipment $10,000.

Pa., Allentown—Trojan Powder Co., has 
awarded the contract for ten 100x200 ft . 
warehouses here to H. E. Stoudt & Son, Colo
nial Bldg., Allentown. Estimated cost w ill 
exceed $50,000.

Pa., Philadelphia—Univesity of Pennsylvania 
has awarded the contract for a chemical lab
oratory to United Engineers & Constructors, 
Inc., 1401 Arch St., Philadelphia. Estimated  
cost $200,000.

Tex., Aransas Pass—Union Carbide Co., Aran* 
sas Pass and Corpus Christi, w ill construct 
the second unit of its carbon black plant 
here. Work w ill be done by day labor and 
subcontracts. Estimated cost $175,000.

Tex., Baytown—Humble Oil & Refining Co., 
Baytown, w ill improve and enlarge existing  
Toluol plant here with own forces. Estimated 
cost $1,097,000.

Tex., Baytown—Humble Oil & Refining Co., 
Baytown, w ill improve existing Toluol plant 
unit here including steel tanks, pipe lines 
connecting with various tanks and plant 
units, etc., 'with own forces. Estimated cost 
$450,000.

Tex., Gladewater—Texas Oil Products Co. w ill 
improve its oil and gasoline refineries in the 
vicinity of Gladewater. Work w ill be done 
by day labor and subcontracts. Estimated 
cost $100,000.

Va., Martinsville—E. I. du Pont de Nemours & 
Co., W ilmington, Del., w ill construct a 
nylon plant on a 487 acre tract farm at 
Horse Shoe Bend near Martinsville. Work 
will be done with own forces. Estimated 
cost $11,000,000.

Va., Radford—War Dept, 20th and Constitu
tion Ave., Washington, D. C., has awarded 
the contract for second unit of smokeless 
powder plant to be constructed under super
vision of Hercules Powder Co., Delaware 
Trust Bldg., W ilmington, Del. Mason-Hanger 
Co.. Inc., 500 Fifth Ave., New York, N. Y., 
will construct both projects. Estimated cost 
§ 10,000 , 000 .

W ash., Bellingham—Puget Sound Pulp & Tim
ber Co., has awarded the contract for addi
tions to its  mill here to Howard S. Wright 
& Co., 400 Yale Ave., N., Seattle. Esti
mated cost $125,000.

B. C., Victoria—Sidney Roofing & Paper Co., 
Ltd., Industrial Reserve, has awarded the 
contract for a 50x25 ft . plant to Parfitt 
Bros., Ltd., 503 Toronto Bank Bldg., Victoria. 
Estimated cost $46,000.

Ont., Hamilton—Procter & Gamble of Canada, 
Ltd., 39 Burlington St., E., has awarded the 
contract for an addition to Building No. 39 
to W. H. Cooper Construction Co., Ltd., 
Medical Arts Bldg., Hamilton.
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