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Great

PULV ERIZIN G

Ja w , g y ra to ry ,  ro ll & h a m m e r V ib ra t in g  & ro ta ry  sc reen s , w e t  C y lin d rica l m ills, b a l l  o r  ro d  me- B all, ro d  & h a m m e r mills 
c ru sh ers  f o r  o re  & ro ck . & d ry  —  la rg e s t  lin e  in  U. S . d ia ,  b a tc h  o r  co n tin u o u s  ty p e ,  c o a rs e  to  m icron  s ize  prod
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You Buy 
You Get

W H A T  D O  Y O U  W A N T  W H E N  Y O U  BUY A  S IFTER ?  You w a n t 
fo u r  th in g s : 1, Low in itia l cost. 2 . H igh p e r c e n ta g e  a v a ila b i li ty .
3 . Low m a in te n a n c e . 4 . H igh p ro d u c t c a p a c ity .

A llis-C ha lm ers' H eavy-D uty  L ow -H ead G y ra to ry  S if te r  g ives  you 
a l l  fo u r . This co m p ac t, se lf -c o n ta in e d  u n it c a n  b e  in s ta lle d  in 
lim ited  s p a c e  . .  . y e t it d o e s  a  h e a v y -d u ty , 2 4 -h o u r-a -d a y  io b  fo r 
y o u . B ecause  o f  its g y ra to ry  m o tion  a n d  p rin c ip le  o f su sp e n sio n  it 
re q u ire s  less p o w e r to  o p e r a t e  th a n  a n y  o th e r  ty p e  s if te r  . . .  less 
m a in te n a n c e . F u ll-g y ra to ry  m o tion  a lso  g ives  y ou  u n u su a lly  la rg e  
s ifting  c a p a c ity  p e r  s q u a re  fo o t o f  .cloth a r e a .  S p ec ia l s id e  o p e n 
ing  fa c i li ta te s  c h a n g in g  o f sieves. In itia l co s t is c o m p a ra b le  to  
th a t  o f a n y  o th e r  s im ila r c a p a c ity  s if te r  on  th e  m a rk e t.

If a n y  p a r t  o f your  p ro cess  inc lu d es  p ro d u c t c o n tro l b y  s ifting  
o r  b o lt in g , it w ill p a y  you  to  in v e s t ig a te  th e  A llis-C ha lm ers 
H eavy-D uty  Low -H ead G y ra to ry  S ifte r.
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9  T b s d & h n , J v i s l

Complete and unqualified acceptance o f carbon dioxide, for 
various types o f fires, by all the armed forces and leading 
industries, is potent proof o f the value o f this modern pro
tection against fire. W ith  a definite type o f C-O-TW O equip
m ent engineered for m ost fire risks, enterprising industries 
can protect their people, plants and materials against loss o f 
time and damage to materials. A ll C-O-TW O fire extinguish
in g  equipm ent from hand or wheeled portables, hose reel 
and systems with fixed piping employ the use o f carbon 
dioxide gas, the fastest non-damaging fire extinguishing  
agent known to man. C-O-TW O smoke detecting systems 
a u to m a tica lly  d isco v er  fire  the in sta n t sm oke appears. 
C-O-TW O K ills F ire—Saves Lives. It’s Safer—It’s Faster.

C - O - T W O  is  a r e g is te r e d  
t r a d e m a r k  a n d  c o r p o r a te  
nam e o f  th is  c o m p a n y . C -O - 
T W O  is in sp ec ted  a n d  la b e led  
b y  th e  U n d erw riters ' la b o r a 
to r ie s; app ro ved  b y  Factory  
M u tu a ls , a n d  th e  B u rea u  o f  
M arine  In sp ec tio n  a n d  N a v i
g a tio n . T o  be sa fe  sp ec ify
c -o m t'o .
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* .  S. MtBRIDE, Editorial Consultant *  PAUL WOOTON, Chief of McGraw-Hill Washington Bureau • MALCOLM BURTON, Washington Correspondent

P rob lem s o f finding new sprint for  F ebruary’s extra clay confronts  
officials . . . M etal, glass and paper packaging m aterials are relatively  
scarce, scarcer, scarcest . . . Soybean o il edges in to  cottonseed  o il 
m arket . . . Selective Service restricts num ber o f  co llege  m en  
deferred  fo r  educational purposes . . . C hoice m ust be m ade betw een  
m en  fo r  chem ical production  and fo r  the Arm y . . . Grain has been  
allotted  and m olasses purchased fo r  a lcoh ol . . . W ill research  
resu lts b e patentable hereafter?  . . . 3 3 0 ,0 0 0 ,0 0 0  lb. cutback m ade  
in  a lu m in u m  . . . C hem ical production  and requ irem ents are nearly  
in  balance . . . B ritish  and A m ericans in terchange patents.

LEAP DAY CONSTERNATION

N o b e t t e r  i l l u s t r a t i o n  of the short
age of wood and wood pulp can be found 
than the consternation of tire newspaper 
publishers and government officials over 
the necessity of finding additional news
print tonnage for the extra day in Febru
ary of this year. W hile the government 
reports of the amount of pulpwood pro
duced in 1943 indicate the goal for last 
year was met, an unprecedented drive is 
being made to increase production a mil
lion cords this year.

Aim of the present campaign is to in
crease wood cutting by farmers in their 
early spring slack period. T he drive to 
mobilize the farmers is a coordinated effort 
of W ar Production Board, W ar M an
power Commission and W ar Food Ad
ministration. Field representatives of 
these agencies will assist in putting the 
program across. The paper industry and 
paper users should know the best or the 
worst within 90 days.

M INERALS PROGRAM

C h e m i c a l  manufacturers dependent 
upon the metal and mineral industry for 
raw materials now find control of the 
mineral program of the W ar Production 
Board in the hands of a new vice chair
man, A. H. Bunker. At the close of the 
year a realignment of W PB  topside com
mands established the new office with con
trol over all mineral agencies.

At the time of going to press the ap
pointment of members of Bunker’s staff 
had not been announced. It was believed 
that at least two deputies would be named 
and that there would also be some re
arrangements within the structure of the 
metal divisions under his control. Neither 
had a successor been named for PI. O. 
King, director of the Copper Branch who

announced that his resignation would take 
effect Feb. 1.

Bunker was formerly the director of 
the Aluminum-Magnesium Diyision, where 
he was succeeded by his former deputy 
Philip D . W ilson. Before joining W PB , 
Bunker was executive vice president of the 
Lehman Corp. lie  has held such im
portant positions as president of the Carib 
Syndicate of U. S. Vanadium Corp. 
He was also active in the formation of the 
Potash Company of America.

SCARCE, SCARCER, SCARCEST

T i i e  r e l a t i v e  scarcity of packaging 
materials was officially established by 
the recent orders M-81 and L-103-b giv
ing the 1944 quotas for metal and glass 
containers. Since all are in short supply, 
it is a case of scarce, scarcer, scarcest, with 
metal, glass and paper packaging coming 
in that order.

A number of items of interest to the 
chemical industry have been added to the 
list that may be packed in tin this year. 
These include: alcohol, flammable clean
ing fluid, hydraulic brake fluid, movie 
films, polishes and waxes, roof coatings, 
turpentine, lubricating', oils, motor oils, 
putty and caulking compounds, lacquers, 
shellacs, liquid disinfectants and fungicides, 
varnish removers and some food items. 
Aside from the relaxation in the number 
of items that can be packed in tin, there 
is relatively little change from last year’s 
quotas. T he same is true of the glass and 
metal closure quotas now covered by the 
same order, L-103-b.

T he limitation orders for glass and metal 
containers have been integrated. Certain 
products for which glass containers in 
gallon and half-gallon sizes have been 
allowed previously are now in most cases 
restricted to  smaller sizes. Chemical 
manufacturers who are again using metal

for the larger sizes of containers as pro
vided in the order are referred to the 
special provisions of the can order where 
the quantity' of glass used for packing 
products listed in M-81 is charged against 
the tin quotas.

The order which prohibited the use of 
new containers of less than 5-gal. capacity 
for packaging anti freeze mixtures other 
than the ethylene glycol type has been 
revoked. Glass containers of more than 
lj-gal. capacity may now be used for any 
type of anti freeze. Larger sizes of metal 
containers may be used for ethylene glycol 
antifreeze.

P R IO R ITY  PLANS M O D IFIED

C i i a n c . e s  in the chemical industry’s 
maintenance, repair and operating. supply 
order P-89 made in January are technical 
in character and will not affect the chem
ical producers. The amendment which 
was put into effect Jan. 14 increases the 
range of action of the administrator of the 
order in that applications from producers 
can now be handled, which heretofore 
would only justify a rating lower than 
AA-1. T he order previously specified the 
assignment of the AA-1 rating after Jan. 
1, 1944. A further change deletes para
graph C  of the old order which referred 
only to the fourth quarter of 1943.

T he producers will continue to use the 
same ratings and symbols as they have in 
the past. This is in accordance with a 
letter of authorization which was mailed 
to all producers.

There has been no change in the restric
tions of P-98 which prohibit the appli
cation of M RO ratings and symbols 
assigned under it "to any order for fabri
cated parts or equipment having a unit 
cost of $500 or more, or to purchase 
orders placed during any calendar quarter 
for an aggregate amount of aluminum in 
any of the forms or shapes constituting 
a controlled material in excess of 500 
pounds.”

SOY O IL  ELBOW S IN

S o y b e a n  o i l  is edging in to take a 
larger and larger share of the cottonseed 
oil market in spite of the wishes of in
dustry' and government officials. This is 
a direct result of the supply situation.

Authorization for the use of edible oils 
for the first quarter of 1944, announced in 
early January, showed an increase in the 
number of tank cars of soybean oil and a 
decrease in the number of tank cars of

• F E B R U A R Y  1944 •  CHEMICAL & METALLURGICAL ENGINEERING



A v a ila b le  in  s iz e s  up  to  a n d  in c lu d - ¿_ J; ~ v _ j ® _
in g  3  h o rse p o w e r  in  th ree  d iffe ren t  , M
s p e e d  ra n g es—3  to  1, 6  to  1 an d  9  to  1.
O n ly  w i th  an  a l l - m e ta l  d r i v e  can  y o u  s e c u r e  th e  c o m p a c tn e s s , 
s im p lic i ty ,  f le x ib i l i ty  a n d  eco n o m y th a t a re  so  a d va n ta g eo u s today .

'  ' In f in ite ly  v a r ia b le  sp e e d  m a y  b e  secu red  to  a n y  R .P .M .
w ith in  th e  ra n g e  o f  th e  unit. The o u tp u t sp e e d  i s  in 

c r e a s e d  o r  d e c r e a s e d  b y  varia tion  o f  th e  position  o f  
th e  r in g  on th e  tw o  d r i v in g  a n d  tw o  d r iven  cones.

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

S a v e  m a te r ia l a n d  s a v e  sp a ce  w ith  th e  s im p le  com pact,
• in te g ra lly  b u il t  M aster Speedran gcr. The a ll-m e ta l

c o n s tru c tio n  in s u r e s  g r e a te s t  p o s s ib le  d u ra b ility  
a n d  f r e e d o m  fro m  s e r v ic e  in terru p tion s.

A v a ila b le  in  th e  v a s t n u m b er  
o f  t y p e s  th a t  m a k e  u p  th e  

M aster l in e  in c lu d in g  th e  
f l a n g e d  t y p e  a s  sh o w n , also

g earh ead , un ibrake, fan -coo led , 
explosion-proof, sp lash -proof, 

m u lti-sp eed , e tc .



other oils— cottonseed, peanut and corn. 
This is contrary to the desires of the re
finers who always demand cottonseed oil 
in preference to soybean oil which must 
be hydrogenated. T he preference for cot
tonseed oil is particularly great at this 
time since hydrogenation facilities are 
taxed to the limit of their capacity. This 
is probably the underlying reason why 
quotas for margarine producers have not 
been raised from their present level of 
167 percent of the base period.

The number of cars authorized for use 
in the first quarter of 1944 is approxi
mately 1,100 less than was authorized for 
the last quarter of 1943. No inference 
can be drawn from this since the action 
was based on the formal application of 
the users received at FDA prior to Jan. 1.

Oil refiners, shortening and margarine 
manufacturers will not only have to get 
along with less cottonseed oil, bu t corn 
oil and peanut oil as well. For months, 
crop reports have shown a steady decline 
in the supply of peanuts available for 
crushing. This decline has been variously 
attributed to increased feeding of peanuts 
and to the increased manufacture of pea
nu t butter to bolster the short supply of 
spreads. The short corn supply has been 
the subject of discussion for months.

STUD ENT D EFERM ENTS

A J a n u a r y  ruling of Selective Sendee, 
which becomes effective Feb. 15, restricts 
the number of college students deferred 
for educational reasons. Only 10,000 men 
may be so deferred in the groups includ
ing students of chemistry, all engineering, 
physics, geology, and geophysics. The se
lection of individuals so deferred will be 
made by' National Roster approval of ap
plications' from the colleges. Quotas will 
be set up by professions, and by " other 
criteria to insure equitable distribution. A 
somewhat comparable plan applies to 
medical and medical science students. 
Further deferments for general educational 
reasons are practically terminated by this 
ruling. Only the boys who expect to 
graduate by July 1 of this year can now 
expect further delay in military call on 
educational grounds. W hat will happen to 
these 10,000 students as soon as they 
graduate isn’t much of a puzzle at the 
present stage of affairs, for a recent ruling 
has eliminated, except in very special 
cases, all occupational deferments of 
men between the ages of 18 to 22. These 
are reasons to believe, according to some 
reports, that: the “very special cases” will 
be non-existent in actual practice. There 
arc also some reasons to believe that the 
no-deferment rating may be upped to in
clude all men under 26 years of age. Such 
a change would, of course, strike hard at 
tlje engineering, research, and scientific 
personnel of industries now turning out 
war goods. One very large engineering 
concern, devoted entirelv» to war work

and a leader in new developments in its 
field, can prove that 35 percent of all its 
technical personnel is less than 26 years 
old.

MANPOW ER SHORTAGE

M a n p o w e r  shortages in the chemical 
industry are expected to continue in spite 
of W M C ’s revised estimate that 600,000 
fewer men need be added to the national 
labor force by July 1. Requirements of 
the armed services and industry for the 
first half of 1944 remain huge in view of 
the available manpower supply. The low
ering of labor requirements actually is in 
no small part a paper saving brought about 
by the deflation of manufacturers’ require
ments. It is also the result of some actual 
cutbacks in the munitions program re
sulting from changes in high strategy.

The chemical manufacturer may be 
faced with a relatively more severe prob
lem in the months immediately ahead 
than at anytime in the past because de
mands of Selective Service must now 
largely be met by pre-Pearl Harbor fathers. 
These men now represent the backbone of 
the production organization. They are the 
sergeants and corporals of the industry. 
T he situation seems to be approaching 
when the choice must be made between 
chemical production and men for the 
Army.

There is no help in sight from the can
cellation of war contracts on a major scale. 
Overall industrial activity is scheduled to 
go up in 1944. There is some possibility 
of better utilization of labor easing the 
situation locally. This will be brought 
about by closing plants in the worst short
age areas when cutbacks are made and by 
closing the least efficient operations when 
there is opportunity to make such choice.

TECHNICALLY TRAINED MEN

P r o c e s s  i n d u s t r i e s  continue to find 
grave difficulty in getting technically 
trained men for control or development 
work, and experienced skilled operators 
arc also practically unavailable through 
U. S. Employment Service. Nevertheless, 
W ashington insists that the first move in 
searching for such men should be to ap
ply to a local U.S.E.S. office to sec whether 
there are eligibles registered there.

GRAIN ALLOTTED FO R  ALCOHOL

It is expected by W ar Food Adminis
tration that 170 million bushels of grain 
will be -»required for industrial alcohol 
manufacture in the United States during 
1944. This allotment was determined on 
the assumption that the bulk of the 
Cubaj} molasses could be purchased for 
alcohol manufacture, a result reported 
simultaneously with the announcement of 
the grain plan.

W ith  the grain now assigned to alcohol 
production it is expected that about two- 
thirds of the 1944 output of industrial

alcohol will come from that source. How
ever, it is hoped that some further cut
back in edible grain assigned can be made 
during the spring or summer. Such re
duction in demand for grain can come 
from an)’ one of three causes. T he Carib
bean area may supply more molasses; a 
little more alcohol may be made from pe
troleum refinery gases; or some significant 
development of alcohol from wood sugar 
may be possible. However, this last pos
sibility can hardly be realized in time to 
affect 1944 business significantly.

MOLASSES PURCHASE MADE

F o r  a l c o h o l  production near the 
Eastern Seaboard, a large quantity of in
vert molasses will be brought from Cuba 
beginning at once. T he State Depart
m ent has negotiated an agreement with a 
committee representing the Cuban indus
try by which 800,000 tons of fermentable 
sugar in invert molasses will be trans
ported to the United States.

This molasses is purchased for govern
m ent alcohol manufacture at 2.5c. per lb. 
of contained fermentable sugar. This 
price is approximately half-way between 
the original offer of Uncle Sam which was 
6c. a gal. bid, and the original proposal of 
the Cubans which was 18c. a gal. asked. 
T he pound rate works out to about 14c. 
a gal. of ordinary blackstrap.

IM PRO VED  ALCOHOL PROCESS

A p r o c e s s  of cooking grain mash which 
will reduce labor, save fuel, and minimize 
maintenance has been patented by P. A. 
Singer of Century' Distilling Co., Peoria, 
111. The inventor and his company have 
given to the government for the duration 
of the war permission to use this process 
royalty-free. In announcing this offer to 
the Army as an aid to economic alcohol 
manufacture, W PB  states, "A 50 percent 
saving is estimated in maintenance work 
and fuel requirements in cooking opera
tions through the new method of intro
ducing steam to cook mash.”

AID FO R  MARCH 15

T h e  B u r e a u  o f  I n t e r n a l  R e v e n u e  

is arranging to station its experts at in 
dustrial plants to assist employees in mak 
ing out their income tax returns. An em
ployer wishing to arrange for this aid may 
consult the public relations officer of the 
Bureau in W ashington. T he purpose is 
to reduce loss of time and eliminate em
ployee confusion as the problems of March 
15 are m et by millions of individuals in
experienced in preparing tax returns.

RESEARCH N OT PATENTABLE

W a s h i n g t o n  is trying to figure out 
whether any research results will be patent- 
able from now on, if a decision in mid- 
January of the U. S. Circuit C ourt of 
Appeals prevails. T hat C ourt stated, 
“ Routinecring, even by the most highly

86 F E B R U A R Y  1944  • CHEMICAL & METALLURGICAL ENGINEERING



H «

USAGE: TO PROTECT EQU IPM ENT, 
STRUCTURAL STEEL, EXTERIOR OF ACID 
TANKS, FUME HOODS. VENTILATING 
DUCTS, ETC., FROM CORROSIVE FUMES, 
CONDENSATES, MOISTURE. SALTS, OR 
OCCASIONAL SPILLAGE.

'J W G O N  P a in t is p u re  T ygon  ( th e  
material used to line tanks in  which 

corrosive acids are made and hand led ), 
liquefied by the addition of solvents. On 
evaporation of the solvents, a sturdy, 
durable, highly corrosion-resistant film 
of chemically pure Tygon remains.

This tough Tygon film is im m une to the 
attack of most corrosive fumes, resists 
moisture, salts, oils o r greases. Tygon 
pain t films are unaffected by air, sun
light, o r o ther oxidizing elements— show 
no tendency to  crack, craze, check or 
"weather,” even after long exposure. 
Tygon films are non-flammable, and 
possess excellent dielectric characteristics.

Application is simple: Surfaces should 
be free from  rust, d irt and grease. The

Will Not Crack, Craze or "W eather”
bper Tygon prim er is applied by spray 

gun or brush. The prim er dries to a 
dust-free coating in 35 to 40 minutes. 
Tygon top coat can be applied, again 
by spray gun or brush, w ithin an hour, 
though longer drying is preferable. The 
num ber o f Tygon top  coats is deter
mined by the severity o f attack to  which 
the surface w ill be exposed.

Tygon Paint may be applied to  wood, 
metal o r concrete; may be a ir dried, or 
baked. Formulations include black, white, 
clear, as well as a wide range of colors.

W ould you like to  learn m ore about 
Tygon Paint? W rite today. Address The 
U. S. Stoneware Company, Akron, Ohio. 
In  Canada: Chamberlain Engineering, 
ttd ., M ontreal.

A  N o t e  A b o u t  A d h e s i o n :  Because of 
its chemical composition and structure, 
its physical and electrical characteristics, 
Tygon paint requires special primers to  
bond it  effectively to  smooth, non-porous 
surfaces. Because o f restrictions on certain 
essen tia l m a teria ls , T y g o n  p rim ers  
manufactured between October 1942, 
and N ovem ber 1943 d id  no t retain the  
degree o f adhesion secured from  our 
previous primers. However, w e are now  
shipping T ygon  primers o f im proved  
form ulation w ith adhesion characteristics 
even superior to those o f tw o  years ago.

u. s. s

T Y G O N  T A N K  L IN IN G S  A N D  G A S K E T 1 N G  M A T E R IA L S  •  T Y G O N  S H E E T IN G S  F O R  S U R G IC A L  A N D  H O S P IT A L  U S E  •  T Y G O N  F L E X IB L E  T U B IN G  
T Y G O N  M O L D E D  IT E M S  ♦ T Y G O N  L IQ U ID  F O R M U L A T IO N S  •  T Y G O N  D IP P IN G  F O R M U L A T IO N S  * T Y G O N  T A P E  •  T Y G O N  M A S K IN G  M A T E R IA L S
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trained specialists, step by step improve
ments, the carrying forward of a new and 
more extended application of the art, are 
not invention.” This opinion was written 
by former Anti-Trust Assistant-Attorney- 
General Thurm an Arnold who now sits 
on the Circuit Court bench. It related to 
an improvement patent sought by Tele
type Corp.; but the decision is so phrased 
as to have quite general implication and 
probably general application.
• The decision makes it clear that Justice 

Arnold is seeking to prevent corporations 
from getting patents by “experimentation 
on a vast scale,” which he reasons “is to 
use the patent law to reward capital in
vestment and create monopolies for cor
porate organizers instead of men of in
ventive genius.”

It remains to be seen whether the
Patent Office itself will take notice of 
this finding, which presumably will be 
appealed to the Supreme Court shortly.

LOCATIONS R ESTR IC TED

N e w  m a n u f a c t u r i n g  of any com
modities for civilian purposes must be 
kept out of labor-shortage areas to prevent 
interference with war production. W PB 
has officially announced this policy in 
January after struggles with the question 
of how renewed civilian manufacturing
can be authorized.

ALUMINUM CUTBACK AND PLANS

C l o s i n g  of four pot lines on the last 
day of 1943, closing of three more on 
Feb. 1 and the voluntary shutdown of 
eight small lines by Alcoa represents a 
cutback in aluminum production amount
ing to approximately 330,000,000 lb. an
nually. This is about 14 percent of the 
domestic capacity of 2,330,000,000 lb.
Canadian capacity is about 1,100,000,000 
lb., giving the North American continent 
a total capacity in round figures of
3,330,000,000 lb. per yr. of primary metal.

The present stockpile of pig aluminum 
being built up by the government is 250,- 
000,000 lb. of primary metal and 73,- 
000,000 lb. of secondary metal. This does 
not include the rough castings and semi
finished parts which are “ riding on the 
line.” T he entire stockpile including all 
stocks and work in process might amount 
to 750 million pounds. Most of this metal 
would be remelted if plane production were 
to be halted for any reason, and therefore 
must be considered as a part of the back
log of raw material. Total reserves of all 
kinds are more than a billion pounds.

In closing the four pot lines on Dec. 
31 and the three additional lines a month 
later, the W ar Production Board “killed 
two birds with one stone.” In addition 
to making a desired cut in the production 
-of aluminum ingots, 2,250,000 tons of 
coal per yr. will be saved by all cutbacks 
which will ease both the fuel situation in 
the New York area and the strain on the

transportation system. Alumina for the 
New York plants is shipped from the 
Mississippi Valley. Some of this railroad 
haul has been eliminated. The very tight 
fuel situation in the neighborhood of 
New York was disclosed when Solid Fuels 
Administrator Ickes announced that 35,000 
tons of low-volatile bituminous coal was 
being sent to areas within “A-card” driv
ing distance of the anthracite fields.

MAGNESIUM CONTINUES

No c u t b a c k  has been made in the pro
duction of magnesium, although there is 
a possibility that some adjustment may be 
made by late spring or early summer. At 
the present time magnesium is being pro
duced at a rate slightly in excess of con
sumption. W hen the stockpile becomes 
large enough, action to curtail production 
may be expected. The cutoff may be ex
pected when the stockpile reaches two 
m onth’s consumption at the then current 
rate. This is in keeping with W PB  policy 
in the case of other metals.

W H ER E SHORTAGES EX IST

Chemical production and requirements 
are nearly in balance the W PB  Chemical 
Division has announced through the 
monthly allocation of chemicals. There 
are a few changes that might need a short 
word of explanation.

Copper chemical allocations were down. 
This does not indicate a shortage. They 
have been undcr allocation for some time 
and all requests were granted in the Janu
ary distribution. Benzene is rapidly be
coming critical because of the demands of 
the aviation gasoline program. Polystyrene 
and phcnolics which are dependent upon 
benzene as a basic raw material, will be 
allocated to the hilt as a result. Cellulose 
plastics have been adversely effected by 
the depletion of the phthalic plasticizer 
stockpiles. Some of the marginal uses will 
suffer until non-critical substitutes can be 
made available. Paint and ink manufac
turers have had to take a sharp cut in 
their permitted use of chrome pigments. 
There is a shortage of bichromate result
ing from a number of causes of which 
one is a lack of labor.

T he temporary tightness of butyl alco
hol is the aftermath of a strike in the plant 
of a large producer. The matter has been 
settled and is not expected to cause further 
trouble. There is a shortage of ketones. 
They have been in a bad position for 
some months because of shortages of other 
chemicals. The present situation is be
coming cronic. Sulphuric acid is on the 
list for the first time. It is being allocated 
only on the west coast. Among the many 
chemicals in an easier position is chlorine.

H IG H  EXPLO SIVES CUT

C l o s i n g  d o w n  of some of the Army’s 
high-explosive plants during early January 
does not mean that the need for ammuni

tion to carry on the war has declined. 
Quite the contrary is true. The ammuni
tion program for 1944 is to be greater 
than that of 1943. The real fact of the 
m atter is that the Army overbuilt and the 
closing of explosive plants is merely a re
alignment of production which will permit 
the plants remaining in operation to func
tion at close to their most efficient rate 
rather than to “dog” along as thev have 
at much less than capacity production.

W hether the chemical industry will be 
able to relieve some of its manpower 
shortages by absorbing labor released from 
the explosives plants is problematical. The 
general indications have been that the 
experienced workmen have scattered to 
other operations rather than chemical.

B R IT ISH  PATENTS SHARED

F o r  s o m e  time there has been an agree
ment between British and American offi
cials for interchange of patents important 
for any war project of interest to either 
ally. T he details of the agreement under 
which American firms may use British 
patents are now fully described in a recent 
publication of the Department of State. 
T hat document also makes clear the con
ditions under which British manufacturers 
may use American patents.

HEAT-RESISTANT STEELS

W PB  has moved along a broad front to 
relax restrictions on manufacture of heat- 
resistant steels, and alloy tool steels, and 

'u se  of electric furnace facilities. The 
greater availability of alloying materials 
and the expanded electric furnace capacity 
of the nation made possible several moves 
by W PB , which together make a sweeping 
change in the alloy steel picture.

By revoking Direction 1 to Supple
mentary Order M-21-h and Supplementary 
Order M-21-g, W PB removed all restric
tions on the formulas by which vanadium, 
tungsten, molybdenum and nickel alloy 
steels and cliromium-nickel alloy iron and 
alloy steel were produced. Hereafter, pro
ducers may use any alloy content they 
desire in making these melts.

W PB estimated that by permitting the 
free use of alloys in tool steel and consider
ing the present tonnage of tool steels being 
melted monthly, increases in the use of 
alloying elements would not exceed five 
percent in any case.

R EN EGO TIATIO N  COM PLETED

In t h e  m i d d l e  of January Chemical 
W arfare Service announced that it had 
completed renegotiation of_all its 1943 
contract cases. W hether any of these 
cases will be reopened, especially if C on
gress radically modifies the present law, 
remains uncertain. None of the other di
visions of the W ar Departm ent is any
where near through with its 1943 assign
ments.
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DEEPEST LIMESTONE MINE in the 
world—2323 feet—was sunk last year 
by Columbia less than two miles from its 
plant at Barberton, Ohio. Among its many 
unique features is semi-automatic hqyt- 
ing which attains top speed of 2,000 feet 
per minute.

THE NATION is facing a highly criti
cal situation in domestic freight trans
portation, the O. D. T. warns in a plea 
for the cooperation of every shipper. Be 
sure your shipping and receiving depart
ments understand that the handling of 
railway equipment with all possible speed 
is vitally important to our war effort.

NOW IT CAN BE TOLD, .the largest 
Chlorine-Caustic Soda plant built as a 
single unit east of the Rockies—a Defense 
Plant Corporation project—is being oper
ated by Columbia at Natrium, W. Va.

hi 1 ii m
1 if IJ Uf If I

A REVISED EDITION of Columbia’s 
Products Booklet is now ready for dis
tribution. A handy reference of products, 
grades, package units, uses of all Columbia 
products. Write for free copies,

! \

W HEN THE N A T IO N ’S rubber 
production no longer requires all of 
Columbia’s production of SILENE EF, 
this extraordinary pigment will find its 
way into an amazing variety of products. 
To name but a few—paints, tooth pow
ders, deodorant creams, face powders. 
New uses are being discovered con
stantly. If you’d like to turn your own 
laboratories loose on SILENE EF, data 
and samples are available on request.

S o d a  Ash • C austic  S o d a  • liq u id  C hlorine • Sodium  B ic a rb o n a te  • S ilene EF (H y d ra te d  Calcium  S ilicate) * C alcium  C h lo ride  

S o d a  B rique tte s  - M o d ifie d  S o d a s  • C austic  Ash ■ C alcium  H ypoch lo rite  '  Phosflalce * C a lc e n e  (P re c ip ita te d  C alcium  C a rb o n a te )

C O L U M B I A C H E M I C A L S

Alone in his “office” in the skies, the navigator makes his observations, 
consults his tables, plots his position. Just a line— a simple line— marks the 
course. But it has to be right . . . the success o f an important' mission, the 
return of a bomber and its crew depend on its accuracy.

Columbia chemicals have to be right, too. Frequently they are used in 
operations involving the conversion ■ of raw materials. In other cases they 
may enter into only one phase o f a complicated manufacturing process, and 
pass off when their task is completed. But always they must be of a standard 
that assures the correct form and quality o f the finished product’.

This is w hy Columbia exercises infinite care in supplying chemicals which 
conform to the precise needs o f its customers.

P I T T S B U R G H  P L A T E  ' G L A S . S  C O M P A N Y  
C O L U M B I A  C H E M I C A L  D I V I S I O N

G R A N T  B U ILD IN G , PITTSBU RG H  (1 9 ) , PEN NSY LV AN IA

C h ic a g o  Boston • • * S t. Louis P ittsburgh  * • • N ew  York * • • C incinnati
• C le v e la n d  • •  M in n eap o lis  • • • P h ila d e lp h ia  • v  •' C h a rio tfe

a. has to be
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I N T E R P R E T A T I O N S
T his installm ent covers orders, rules and 

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

CARBON TETRACH LO RID E
Carbon tetrachloride, formerly under 

limited control, was placed under full allo
cation on Jan. 15 through issuance of Allo
cation Order M-363. Deliveries to cus
tomers ordering 7,000 lb. or more in any 
month must be individually authorized, 
while deliveries of less than 7,000 but more 
than 700 lb. per month will be authorized 
by certification of end use to distributors. 
A certain amount of the product will be 
allocated each m onth to fill orders of less 
than 700 lb. without reference to end use.

CHROME PIGM ENTS
On January 21, W PB issued Allocation 

Order M-370 placing under complete allo
cation chromium oxide green and zinc 
chromate, while limiting the purchase of 
the other chrome pigments (chrome yellow, 
chrome green, chrome orange, molylxlatc 
chrome orange, hydrated chrome exide) to 
25 percent of a user’s aggregate purchase of 
these pigments in 1941. Fifty percent of 
1941 purchases is allowed to users in the 
printing ink industry', bu t no additional 
supplies are allowed for filling government 
orders. These restrictions reflect the in
creased military uses for chrome pigment 
in camouflage and corrosion resistant coat
ings for metal.

CYANIDE
Allocation Order M-366, issued by 

W PB on January 6, establishes restrictions 
on deliveries and uses of cyanide, defined 
as any grade or mixture of sodium cyanide 
or solutions of sodium cyanide containing 
20 percent or more of cyanide by weight. 
Specific W PB  authorization is required 
for delivery except in the case of orders 
for 1,000 lb. or less (computed on 96 
percent basis) in any m onth, provided 
the purchaser’s inventory will not exceed 
200 lb. (96 percent basis) or a 45 day 
supply, whichever is greater.

HARD-FACING MATERIALS
Restrictions on the distribution, sale and 

use of hard-facing materials were removed 
on Jan. 12 by W PB  through revocation 
of General Limitation Order L-223, which 
controls the use of cobalt, chromium, 
tungsten, nickel, molybdenum, vanadium 
and secondary' aluminum. A year’s opera
tion under this Order has shown that 
relatively small amounts of these alloys 
are used in the hard-facing industry.

COAL TAR CEILING EXEM PTIONS
Maximum prices established for coal tar 

products by MPR-447 or the General 
Maximum Price Regulation may be disre
garded in the case of sales and deliveries 
under participating and barter-type con

tracts. A participating contract is defined as 
the general contract made by a seller with 
a manufacturer of coal tar product deriva
tives and specifying a base price pending 
upward or downward adjustment after the 
buyer has realized profits from the deriva
tives. Bartcr-tvpc contracts are those in 
which the seller agrees to exchange coal tar 
for fuel oil supplied by the buyer. These 
latter contracts require the approval of 
OPA and will be permitted only when the 
appropriate Federal agency in charge of coal 
tar supplies certifies that they are necessary 
to promote the production and distribution 
of coal tar essential to total supply both as 
to volume and quality. The above changes 
are contained in amended MPR-447 issued 
Jan. 5.

ROTENONE PRICES
OPA revised MPR-298 on Jan. 8 to pro

vide a price adjustment method for some 
manufacturers of rotcnonc who might 
otherwise be forced out of business by 
frozen low prices. At present, manufactur
ers are permitted to charge no more than 
their March, 1942 ceiling or their 1941 
price plus increased costs of material, 
whichever was lower. To obtain a price ad
justment, the seller must show that he can
not continue to sell at his present maxi
mum price and that any adjustment 
granted will not raise his price above that of 
the competitor who might sell to his cus
tomers in the event he were forced out of 
business.

OITICICA OIL
Increased stocks of oil and good pros

pects for the current nut crop in Brazil 
have permitted OPA to suspend restrictions 
on oiticica oil by amending Food Distribu
tion Order No. 31. T he amendment, 
which became effective on Jan. 1, suspends 
until July 1, the provisions of the Order 
applying to use and delivery of oiticica oil. 
During this period, oiticica oil may be used 
for any civilian use within the limits pre
scribed in Food Distribution Order N o: 42 
which restricts the use of fats and oils in 
general. Manufacturers using more than
1,000 pounds of oiticica oil per month 
must certify to their suppliers that they 
have reported their previous consumption 
to the Bureau of the Census. Suspension of 
restrictions also applies to cacahuananche 
oil and laceta oil produced from Mexican 
tree nuts.

PR P  LIQ UIDATED
PRP was finally liquidated by W PB 

through revocation of Regulations No. 11 
and 11 A, superseded on July 1, 1943, 

' ' :bv the Controlled Materials Plan. Revo
cation of the regulations does not termi
nate anv possible continuing liability under 
PRP.

P-89 REV ISION
Preference Rating Order P-89 was 

amended by W PB  on January 14 pro
viding for assignment of individual prefer
ence ratings and allotment symbols for 
application to purchase orders for main

tenance, repair and operating supplies, m 
place of the blanket rating of AA-1 and the 
allotment symbol MRO-P-89, formerly 
used by manufacturers operating tinder 
this Order.

MISCELLANEOUS O RD ERS
Several Allocation Orders were amended 

to permit increases in the amount of de
liveries permitted in any one month w ith
out specific authorization by W PB ,. . . 
M-226 covering diclilorcthyl ether, now 
permits exemption of small orders of 550 
lb. or less. . . . M-304 covering adipic acid 
and derivatives permits acceptance of or
ders of 10 lb. or less. . . . O ther increases 
included methanol (NT-31) from 54 gal. 
(1 drum) to 540 gal. . . . Phosphate plas- 
ticizers (M-183) from 100 to 1000 lb. . . . 
Calcium carbide (M-190) from 10 tons to 
30 tons. . . . Phthalatc plasticizers (M-203) 
from 55 gal. or less of any one kind or 110 
gal. or less of different kinds, to 220 gal. or 
less of all kinds Consisting of not more than 
110 gal. of any one kind of group I plas- 
ticizcr and not more than 55 gal. of any 
one kind of group II plasticizer. . . . 
Furfural (M-224) from 55 gal. to 110 gal.
. . . Copper chemicals (M-227) from 1500 
lb. of copper sulphate or not more than 
300 lb. each of copper carbonate, copper 
oxide, copper nitrate, copper chloride or 
copper cyanide, to 4000 lb. of copper sul
phate or not more than 1000 lb. each of 
copper carbonate, copper chloride, copper 
cyanide and cupric oxide (no exemptions 
for cuprous oxide). . . . Phosphorus 
(M-230) from 1000 to 10,000 lb. . . . 
Anhydrous aluminum chloride (M-287)
from 50 lb. to 600 lb  Potash (M-291)
from 1 ton to 5 tons. . . . Miscellaneous 
chemicals (M-340) methyl abietate and 
hydrogenated methyl abietate from 450 lb. 
each to 5000 lb. each. . . . Formaldehyde, 
hexamethylcnctetraminc and pentaerythri- 
tol (M-25) from 1500 lb., 100 lb. and 350- 
lb., to 10,000 lb. (plus 3000 lb. or less of 
paraformaldehyde), 10,000 lb. and 100 lb., 
respectively.

By amendment of M PR 465 on January 
5, OPA has provided for compensation to 
sellers of installed used vessels (such as un
derground gasoline and fuel oil storage 
tanks) for the original installation cost if it 
was in excess of $100, the am ount of such 
cost to be depreciated at the rate of 5 
percent per year for the time elapsed since 
installation was made. . . . By amendment 
of MPR-188, certain ready mixed interior 
and exterior paints with changed formulas 
necessitated bv limitation of amounts of 
linseed oil used in their production, may 
continue to be priced by manufacturers at 
present maximum prices as long as the 
changes in formulas are necessitated by an 
Order of the W PB . . . . Multiwall paper 
sacks, now standardized for all government 
and many commercial purchases, have been 
standardized as to their design, strength 
and other factors in the new federal speci
fication UU-S-48, effective January' 1.
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C H E M I C A L
E N G I N E E R I N G

E S T A B L I S H E D  1D02 S. D .  K I R K P A T R I C K ,  E d i t o r
F E B R U A R Y ,  1 9 4 4

For Men in Uniform
J u s t  i m a g i n e ,  you m en on the hom e front, tha t yon arc 

reading this over the shoulder of a chemical engineer 
in uniform. M aybe h e’s one of your buddies from the 
plant or the developm ent laboratory', that bright young 
cadet from the chief engineer’s office, or that mighty 
promising boy who just had tim e to change a cap and 
gown for Army khaki or Navy blue. M aybe h e’s still at 
a camp over here, b u t the chances arc lie’s already in the 
South Pacific, in Africa, in Italy, or waiting for the jump- 
off from bristling Britain. W herever h e  is, we hope we 
can reach him  with this “ Overseas Supplem ent” to your 
twenty-first annual review issue of C hew . &  M et.

In a sense this is our answer— and yours, too, we hope 
— to some of the questions these fellows are beginning 
to write hom e about. H ere’s a typical le tter from a young 
naval lieutenant whose only address is care of F leet 
Post Office, San Francisco. I t comes to us in an advisory 
capacity from Editor John R. Kuebler of the T h e  Hexa
gon of Alpha C hi Sigma, professional chemical fraternity:

“T here have been some questions in  the m inds of 
some of us chemical engineering graduates out here in 
the war zone which perhaps you can help us clarify'. 
M ost of us finished our full four-year courses, b u t be
cause of the war we had no chance to  p u t our education 
to the acid test of experience. W e  figure this th ing will 
be over in a few more years and we’re beginning to 
wonder about w hat prospects the postwar chemical 
industries are going to offer for us orphaned grads. 
W e ’ve had plenty of bull ses'sions on this subject, b u t 
because we have no contact w ith the industrial side of 
the war the conclusions we’ve reached may be and 
probably are all cock-eyed. Any dope you can relay on 
to us will surely be appreciated.” ..................

T h a t struck a really sym pathetic chord with me. 
Twenty-five years ago I was stationed for almost a year 
in  Paris— m uch to the envy of some of my A .E.F. buddies 
who visualized a continuing round of pleasant diversions 
and distractions. T h e  honest tru th , however, is that I was

no t only homesick, bu t was actually hungry for industrial 
and technical inform ation— of all things! M any an eve
ning I sneaked away from the M ontm artc to browse 
through the stacks of the old Bibliotheque a t the Sor- 
bonne just to read in the chemical journals of w hat had 
been happening in the industries and to  the people I ’d 
left behind. My experience, I later found, was no t a t all 
unique. O ne of the sergeants becam e the m ost popular 
man in our outfit when we discovered th a t his folks were 
sending him  the then weekly copies of a certain publica
tion tha t modesty prevents my m entioning here!

Now, unfortunately, we know we can’t send these 
bulky magazines to the boys at the various fronts. T h e  
next best thing, it seemed to me, was to get out an air
mail supplem ent to old C hew . &  M et. and pack it full 
of inform ation 011 postwar prospects in the various fields 
of chemical engineering. T o  make certain th a t these were 
no t just one m an’s opinions, I sent telegrams to fifty 
prom inent chemical engineers and executives in  industry, 
in consulting work and in the universities, asking each 
for a brief statem ent on the im m ediate and long-term 
possibilities. Forty-four responded, which shows how 
m uch interest these busy m en have in the problems of 
providing training and jobs for the  m en who are now 
w ith the armed forces. T heir views, together with a 
series of long-trcnd charts on the chemical process indus
tries, appear in the following pages.

In presenting this to you chemical engineers in uni
form, it is my privilege to salute you on behalf of these 
leaders of our industry and profession. W e  envy you your 
youth, energy and enthusiasm . You are doing a nasty but 
necessary job. W e  adm ire your courage and your con
victions to fight as Americans have always fought for prin
ciples and institutions tha t arc dearer than life itself. W e  
arc no t going to le t you down.



CHEMICAL ENGINEERING
'Z f e â t e n d c u p ,

If  it be true that chem ical en g in eerin g  had its b irth  in  W orld  W ar I, then  it  is 
equally  true that its com ing-of-age co in cid ed  with th e  outbreak  o f  the current 
conflict. T his greater strength  and m atu rity  has stood  us in  good  stead as a 
nation  because th is war, in  contrast w ith all its p redecessors, has b een  fo u g h t w ith
out any cram ping handicaps o f  shortages o f  chem ical m u n ition s. N evertheless th is  
young and v igorous p ro fession  o f  chem ical eng in eerin g  is n o t content to rest on  
its m ilitary laurels. It look s forw ard to greater job-creating achievem ents as 
swords are beaten in to  p low shares fo r  new  chem ical en gin eerin g  industries.

T r r h e n  W o r l d  W a r  I ended so 
TV  abruptly Nov. 11, 1918, there was 

both doubt and speculation as to the future 
of many war-born industries and profes
sions. Some saw the imminence of a post
war boom to be followed by complete col
lapse. Others saw some perm anent gains in 
the war advances in technology that, after 
a period of readjustment, would inevitably 
lead us to ever higher levels of production 
and consumption of goods and services. 
One of these who looked thus hopefully 
on our prospects was the late and great 
mining engineer, John Hays Hammond, 
whose work had brought him into close 
contact with some of the early practitioners 
of the chemical engineering profession. 
W riting for Scribner’s in 1919, he made 
this significant statement:

Chemical engineering more than any 
other may be called the engineering of 
the future. It is the result of an evolu
tion in which most of the other branches 
have played a part. . . . T he  chemical 
engineer stands today on the threshold 
of a vast virgin realm; in it lie the secrets 
of life and prosperity for mankind in 
the future of the world.

How well he visualized that future is evi
dent from the charts that appear on the 
following pages.- In all of them there is a 
pronounced and upward trend, particularly 
during those twenty “peace-time” years be
tween 1919 and 1939. To project ahead 
that ‘normal” rate of growth is today our 
best assurance of what the future holds for 
chemical engineering tomorrow. But in 
doing this, let us not forget too soon the 
lessons of yesterday.

T he American chemical industry came 
out of the first W orld W ar with expanded 
plants and swollen inventories, particularly 
of war goods, like smokeless powder and 
T N T , benzol and phenol, acetone and sol
vents. But we also came out of the war 
with a new technological resourcefulness. 
Chemical engineers who had received their 
“baptism of fire” in producing sorely 
needed munitions, turned their swords 
into plowshares as they quickly laid tire 
foundations for great new chemical indus
tries. Nitrocellulose lacquers, destined to 
revolutionize the paint and varnish indus
tries, quickly absorbed our surpluses of 
powder and solvents. Plastics soon used up 
what was normally a six years’ supply of 
phenol. Rayon, dyestuffs, photographic 
chemicals, new medicináis— all came into 
industrial fruition as the business curve of 
the chemical process industries began to 
rise from its temporary setback during the 
period between 1920-21.

In noting that trend as shown in the 
accompanying chart, one must not lose 
sight of the fact that value in dollars is 
the only practical measure we have of the 
over-all totals. Quite obviously that sharp 
decline from the 1919 peak was due very 
largely to a drop from the inflationary prices 
of the war. Likewise the dip that followed 
the 1929 boom would not be nearly so 
deep if it could be shown on a tonnage 
basis. Remember that the early thirties 
were the years during which chemical 
engineers were doing most to increase the 
efficiency of production and to lower prices 
in order that markets might be broadened 
and other industries encouraged to recover 
from the depression.

Chemical engineering has contributed 
another less obvious bu t very important 
influence on the remarkable growth of 
these industries. Because it was based on 
the concept of unit operations and proc
esses applicable in a wide range of indus
tries, chemical engineering gradually be
came the common bond of technology 
that drew ever closer together many ap
parently diverse and sometimes conflicting 
interests. Today there is no longer con
troversy over the respective fields and 
functions of the chemist, on the one hand, 
and the chemical engineer on the other. 
Both have their responsibilities and it is 
through their teamwork that industry has 
advanced.

Prior to W orld W ar I the American 
Chemical Society was still comparatively 
small but it had shown steady and con
sistent growth since its founding in 1876. 
W ith  the impetus of the W ar in 1917 
came striking increases in membership that 
continued with bu t slight interruption 
until the depression of the early thirties. 
Then like other associations and institu
tions it barely held its own until the gen
eral business recovery. Since 1937 the 
growth has been most striking, with mem
bership (including juniors) increasing dur
ing the present war at a much higher rate 
than would be indicated by the 1919-1939 
growth curve. Already, by all odds the 
largest of the scientific societies, it is evi
dent that the American Chemical Society 
may be expected to reach a membership of
50,000 in the earlv years after the end 
of W orld W ar II. '

Founded in 1908 with bu t 40 charter 
members, the American Institute of C hem 
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H elp in g  t h e  c o u n t r y  
out o f  t h e  d epress ion  
w i th  new p r o c e s s e s  
a n d  p r o d u c t s  --------

Prompt recovery 
from  1921 
depression

T hirty  years expansion  of the  chem ical process industries as m easured  in  to tal value of p roduction

7 9 / 4  -1939 
R a t e  o f  g ro w th

M em bership in  the  A m erican Chem ical Society, 
largest scientific and  technical society in  th e  
world, has alm ost treb led  since W orld  W ar I .

M uch sm aller h u t increasing  rap id ly , m em ber
sh ip  in  A m erican In s titu te  o f C hem ical E ng i
neers is now 15 tim es w hat it was in  1918

ical Engineers did not really come into its 
own until some time after the first W orld 
W ar, when the universities began to mod
ify their curricula to provide modem train
ing in the unit operations and unit proc
esses. Since about 1930 the rate of growth 
has been increasing notably, with the most 
rapid rise since the war began in Europe 
in 1939. Today the Institute has a total 
membership of more than 4,000 active, 
associate and juniors and in addition there 
are normally some 6,000 members in its 
80 student chapters.

On the basis of surveys made by the 
National Roster of Scientific and Special
ized Personnel, it has been estimated that 
there are approximately 20,000 chemical 
engineers in the United States. Fully half 
of these have graduated from accredited 
university courses during the past ten years.

W hat, then, does the future hold for 
chemical engineering? Already there is 
convincing evidence that the chemical 
process industries will be able to change 
quickly from war to peacetime operations 
and that they will continue to advance

rapidly as the technological gains of this 
war arc translated into new products and 
more efficient production. There is equally 
convincing evidence that chemical engi
neering will continue to broaden the sphere 
of its influence and that great industries 
like textile, coal and fuel processing, 
lumber and cellulose products, will offer 
increasingly large opportunities for engi
neering applications of the unit operations 
and processes. W ell trained chemical engi
neers will be in great demand after this 
war just as they were after W orld W ar I.
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EDUCATION
Comes first in Our Postwar Plannini

Any lasting and satisfy ing  career  
in  chem ical en g in eerin g  m ust b e  
b u ilt on a fou n d ation  o f sound  
train ing and exp erien ce. E duca
tion  com es first fo r  the in d iv id 
ual just as it does fo r  the p ro fes
s io n  as a w hole. In  considering  
chem ical en g in eerin g  op p ortu n i
ties in  the im m ed iate  and lo n g 
term  fu tu re , it is th erefore  ap
p ropriate  that we shou ld  start 
w ith the situation  in our schools  
and co lleges. W hat do the ed u 
cators see ahead? How are the  
universities eq u ipped  to t a k e  
care o f  the retu rn in g  veterans 
w ho w ill w ant to com p lete  their  
education  or fresh en  up  011 fo r 
gotten  subjects? W hat fields o f  
study are lik ely  to prove m ost in 
teresting and productive? H ere  
are the views o f  a dozen recog
n ized leaders in  chem ical en g i
n eerin g  education . — Editors.

PU R PO SEFU L TRAINING
GEORCE CRANGER BROWN 

C h airm an
C hem ical & M e ta llu rg ica l E n g in ee rin g  
U n iv e rs ity  of M ich igan

P re s id e n t
A m erican  In s t i tu te  of C hem ical E n g in ee rs

p H E M iC A i .  e n g i n e e r i n g  e d u c a t i o n  h a s  
' - t  f o r  i t s  f u n d a m e n t a l  p u r p o s e  t o  t r a in  
a n d  d e v e lo p  m e n  f o r  r e s p o n s ib le  p o s i t i o n s  

in  t h e  p r o c e s s  i n d u s t r i e s ,  p a r t i c u l a r ly  in 
r e s e a r c h ,  d e v e lo p m e n t ,  o p e r a t i o n  a n d  
m a n a g e m e n t ,  a n d  t o  g iv e  t h e m  t h e  b r o a d
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outlook and sense of responsibility neces
sary for them to apply scientific methods 
for the benefit of mankind. Many indus
tries not now recognizing their chemical 
engineering requirements, particularly 
those undergoing expansion and develop
ment, such as food processing, will re
quire more chemical engineers than they 
had ever dreamed of in the past in order 
to develop, control and manage more effi
cient processes and equipment. This has 
happened in a startling manner over the 
last twenty years in the petroleum indus
try, which has become the largest em
ployer of chemical engineering graduates 
and has taken a leading position in sup
plying war’s requirements.

So long as chemical engineering educa
tion continues to teach the broad, funda
mental principles and their modem de
velopment, and produces graduates capable 
of applying these principles to different 
process industries wherever they may be 
employed, the demand for chemical en
gineers will continue to increase. Imme
diately after hostilities we expect more 

. students than ever before.

TO TURN FO R TH E BETTER
HARNETT F.  DODGE

P ro fe s so r  of Chem ical E n g in ee rin g
Y ale  U n iv e rs ity

C ha irm an
C hem ical E n g in e e r in g  E d u ca tio n  A ccred itin g  
C om m ittee
A m erican  In s t i tu te  of C hem ical E n g in ee rs

T h e  i m m e d i a t e  future is clouded with 
uncertainty owing to the lack of a 

settled policy by the Selective Service 011 
the deferment of students for essential 
civilian services. There is substantially 
110 demand by the armed forces for men 
with chemical engineering training, and 
hence no continuing need for special 
training courses as in other fields of en
gineering. T he chemical engineer can 
best -serve the country in the production 
army, bu t there is no provision for insur
ing a continuing flow of technically 
trained men for either -civilian or army 
requirements. This short-sighted policy 
should be corrected at once if we arc to 
avoid a serious shortage of chemical en
gineers which is even now beginning to 
be felt and which will grow much worse 
in the next few years.

T he long-range future, on the other 
hand, offers a much brighter outlook with 
as great if not a greater development of 
chemical industry after this war than 
occurred after W orld W ar I. Industries 
such as petroleum and rubber that have 
leaned heavily upon chemical engineers 
in the past will find even greater need 
for men with this training in order to 
help them solve the difficult problems 
that will face them in the postwar world. 
Furthermore, relatively young industries 
that appear destined for rapid develop
ment, such as plastics, aviation and air- 
conditioning, will offer attractive fields 
for careers to a large number of young 
chemical engineers. Old and established 
industries, such as food, textiles and 
metals, that have not yet employed chem
ical engineers in large numbers, will find 
increasing use for them in the future.
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SEES NEW  NEEDS
WILLIAM H . McADAMS

P ro fe s so r  of Chem ical E n g in ee rin g  
M assach u se tts  In s ti tu te  o f  T echnology

W i i e n  war activities begin to slacken, 
the demand for adequately trained 

men will increase because of the neces
sary time lag in giving postwar training 
to the generation of chemical engineers 
now in the armed services. T he war’s 
developments will necessitate postwar 
transformation of many old industries and 
creation of new ones, thus enhancing the 
demand for chemical engineers in indus
tries such as petroleum, plastics, synthe
tic fibres, metallurgy, drugs and air-condi
tioning.

These changes will place heavy responsi
bility on the engineering schools. Breadth 
with thoroughness will still be more im
portant than specialization. Technical 
capacity in research, development, design 
and manufacture will not be enough. 
Graduates will be faced with problems of 
management, economic analysis, sales, and 
particularly with labor relations. The cur
ricula of our schools should be modified 
and developed in accordance with these 
new needs.

TO MEET THE DEMANDS OF 
RECONSTRUCTION

F. H. ltllODES

D irecto r of School o f Chem ical E n g in ee rin g  
C ornell U n iv ers ity

D e m a n d s  of the reconstruction period 
will undoubtedly impose some changes 

on chemical engineering education in the 
United States. This country will be 
called upon to provide a very considerable 
part of the food and materials needed for 
sustaining and rebuilding those countries 
that are being devastated by the war. At 
the same time, we must make provision 
for returning the discharged members of 
the armed forces to their proper and use
ful places in the economic life of the 
country.

Much of the responsibility for making 
this transition from war to peace will rest 
on the chemical engineering industries. 
Even after the immediate change to peace
time life has been effected, we can look 
forward to a rather long period of indus
trial development, both in this country 
and abroad, in which chemical engineer
ing will play an increasingly active role. 
The serious depletion of our American 
reserves of fundamental raw materials will 
make it necessary for us to develop new 
supplies of such materials or to discover 
substitutes for them.

If we are to carry this load effectively, 
we shall need a steady supply of really 
capable and well-trained chemical engi
neers. Those institutions that are now 
training men for this profession should 
consider seriously the type of training that 
will be most useful in these years to come.

It is my opinion that we shall see a rather 
general adoption of the five-year under
graduate curriculum in chemical engi
neering. Our experience before the war 
has convinced us that it is possible in 
five years to train a man to do effective 
professional work in chemical engineering, 
and also to pror ide in a five-year curricu
lum a background for intelligent appre
ciation of the social and economic signifi
cance of his professional work. This is 
difficult to do in less than five years.

T he so-called cultural subjects should 
not be covered by requiring one or two 
years of work in a liberal arts course be
fore the beginning of technical training. 
They should come with the professional 
curriculum and should preferably be con
centrated in the latter years of that curricu
lum when the student has a broader basis 
for understanding their real relationship 
to his prospective career.

I question the desirability of including 
in any undergraduate curriculum in chem
ical engineering any considerable amount 
of work dealing with specific industries. 
Our greatest contribution should be to 
turn out men who are thoroughly pre
pared in the basic principles of chemical 
engineering and the underlying sciences. 
T he many new problems growing out of 
the war and the reconstruction effort offer 
a challenge to chemical engineering educa
tion that can be met only by providing a 
continuous supply of young men who are 
not only thoroughly prepared in the tech
nical field, but who are also fully aware 
of its social and economic significance.

FOR MORE GRADUATE  
TRAINING

CHARLES A. MANN

C hief, D iv ision  o f  Chem ical E n g in ee rin g  
U n iv e rs ity  o f  M inneso ta

r p o D A Y  the accredited chemical engi- 
neering curriculum is built around 

the unit operations, with limited atten
tion paid to unit processes. Courses in 
chemical engineering economics, design 
and thermodynamics have been added, 
with the elimination of shop courses, lan
guages and some cultural subjects. No 
further material changes can be made in 
the four-year curriculum, at least not 
until the service men return to our schools 
with their demands for refresher courses 
and additional training in fundamentals.

Industry is requesting more men who 
have had graduate training in chemical 
engineering, particularly on the unit proc
esses. Educational institutions with quali
fied faculties and facilities must in the 
future offer special graduate courses to 
train such men for local industries.

In my opinion, the metallurgical in
dustries of the future will require fewer 
chemical engineers. T he same may be 
true for synthetic rubber. Greater prog
ress will be made, however, in producing 
liquid fuels from coal and organic prod-
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ucts from petroleum. New plastics in 
greater volume than existing materials are 
forthcoming. New textile fibers will be 
developed and older ones improved. C a
sein and soy-bean wool, and domestic 
linen from waste straw, arc already avail
able. Chemical engineers will be in de
mand in food industries and those de
pending on fermentation and on bac
terial action. Pharmaceutical products, 
insecticides, fertilizers, new glasses, water- 
treating compounds, and many new in
dustrial organic chemicals are things to 
be thinking about.

T he demand for specialized graduate 
training will determine the trends in chem
ical engineering education of the future.

M ORE AND BETTER  
TRAINING

WARREN L. McCARE

H ead , D e p a rtm e n t o f  Chem ical E n g in ee rin g  
C a rn e g ie  I n s t i tu te  of Technology

D u r i n g  the remaining war years, the 
immediate future of chemical engi

neering education is uncertain. Under 
existing Selective Service directives, under
graduate students who can finish the re
quirements for the bachelor’s degree in 
twenty-four months or less can request 
deferment. If such a policy remains 
effective, the present junior and senior 
classes will graduate during the next eight
een months and will become available for 
industry— supplying between a half and a 
third of normal needs. Chemical engi
neering departments can continue chem
ical engineering training on a professional 
basis as long as manpower policies will 
permit them to operate.

Larger enrollments, both graduate and 
undergraduate, arc expected in the years 
immediately following the war. The 
problems of the school will be to screen 
out the able students from the others and 
to maintain staff and facilities adequate 
to train properly the better men. To ac
complish such a task chemical engineer
ing educators must prevent their curricula 
and teaching techniques from becoming 
frozen and static. They must maintain 
close liaison with industry. They must 
do their share in increasing the basic 
knowledge and technique required to 
solve the scientific problems of the proc
ess industries.

TO W ARD EDUCATIONAL  
M ATURITY

JAM ES R. WITHROW

P ro fe s so r  o f C hem ical E n g in ee rin g  
O hio  S ta te  U n iv e rs ity

rrn iE  immediate future of chemical en- 
-*■ gineering should be tied up with every 
effort to win the war through maintaining 
cooperation with our educational insti
tutions in their efforts to prepare the men 
most needed for the armed services and 
for our war industries. Apparently this 
means continuance of accelerated courses, 
bu t at the same time our more fundamen
tal concepts of education must not be 
forgotten.

The long view would require that the 
“hot-house” and A.S.T.P. types of accele
ration be abandoned at as early a date 
as possible in order to give educational 
maturity, eliminate nervous strain and 
get back to proper sequences in order to 
provide practical experience for the stu
dent during summer vacations.

In spite of all the propaganda, theie 
will be no industrial revolution after this 
war. Industry will still base itself on the 
needs and purchasing power of its custom
ers. T he chemical business will have a 
heavy tax load and excess plant capacity

and equipment, but the forward-looking 
companies will, as always, seek out and 
adopt whatever will reduce costs or raise 
quality. Every new raw material or idea 
will be welcomed. Research and develop
m ent will be desired as never before. 
W ell thought out programs for under
graduate and graduate education will cer
tainly be required.

LOOK TO  LITTLE  
INDUSTRIES

ROBERT M. BOARTS

P ro fe s so r  o f C hem ical E n g in ee rin g  
U n iv e rs ity  o f T ennessee

Ch e m i c a l  engineering education has 
found but little in the army program 

that would indicate a need for a major re
vision of its curricula. All that is now lack
ing is students. For the long-time view, 
however, the future seems sound if chem
ical engineering can avoid surrounding 
itself with a set of dogma. Adherence to 
fundamentals will pay off in increasing 
utility of the unit operations and unit 
processes. Our best bets for emphasis in 
the future technical program are colloids, 
surface phenomena, and kinetics. Bio
chemical reactions should not be ignored.

More attention must be paid to labor 
and management problems to prevent 
young employees from making serious 
errors in industry. Probably the coopera
tive plan of education will expand after 
the war because of its inherent advantages 
in this respect.

Chemical engineers, in my opinion, will 
have their greatest opportunity in smaller 
industries, particularly those concerned 
with consumer goods, such as foods and 
oils. Graduates must relax their insistence 
in wanting to operate a still or an evapo
rator, and be prepared to work in other 
capacities than as chemical engineers in 
the restricted technical sense. Chemical 
engineering needs more men who have 
progressed through technology to manage
ment and who can exert influence in their 
communities all over the country.

PO STW AR TRAINING
R. NORRIS SHREVE

P ro fe s so r  o f Chem ical E n g in ee rin g  
P u rd u e  U n iv e rs ity

jA U i  first problem in chemical enginecr- 
”  ing education will be to bring up to 
date both the young men who left in the 
midst of their undergraduate training and 
those who upon graduation immediately 
went into the armed services. To effect 
this it will be necessary to have these 
young men take what we may call “re
fresher non-credit courses.” These will be 
designed to bring men up to a position 
where they will be on a par with men of 
corresponding training at the time. Such 
courses will only be a partial review. They, 
however, should summarize and present
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newer advances that have taken place in 
the particular field.

Following the war there will certainly 
be a period in which more stress must be 
placed upon sales and market develop
ments. As the chemical industries sell 
services as well as goods, men with chem
ical engineering background are needed 
for this work. Certain of the men return
ing from the armed services may wish to 
supplement their chemical engineering 
training with additional courses in eco
nomics, public speaking, psychology and 
business in order to enter the sales and 
sales promotion fields.

LOOKING AHEAD
M. C. MOLSTAD
P ro fesso r o f Chem ical E n g in ee rin g  
U n iv e rs ity  of P en n sy lv an ia

In  t h e  postwar period the accumulated 
war experiences of engineering teachers, 

as well as of their students, will pay divi
dends. Broader knowledge of the prac
tical application of chemical engineering 
operations and processes should make for 
more effective understanding and teach
ing of scientific principles. T he new de
velopments in plastics, fuels, synthetic rub
ber and petroleum chemicals will give 
added emphasis and significance to the 
teaching of reaction kinetics and unit 
processes.

All signs now point to a large increase 
in the number of men seeking chemical 
engineering training after the war. Many 
of these will be best served by the shorter 
vocational courses or by part-time adult 
education. The universities will have the 
opportunity of raising admission and gradu
ation standards higher than ever before. 
Accordingly, the universities should be 
expected to produce superlatively trained 
and socially-minded engineers and citizens 
for the postwar world.

OPPORTUNITIES HERE  
AND ABROAD

O. A. HOUCEN

P ro fesso r of C hem ical E n g in ee rin g  
U n iv e rs ity  of W isconsin

C hairm an
Chem ical E n g in e e r in g  E ducation  P ro je c ts  Com 
m ittee
A m erican  In s t i tu te  o f  C hem ical E n g in eerson e  democratic principle upon which 

Americans agree is that educational 
opportunities shall be provided at public ex
pense for ex-service men. For the first 
few years following the war, therefore, a 
doubling of enrollment in chemical engi
neering can well be expected because of 
the well-recognized importance of this 
profession in undoing the ravages of war. 
Every conflict makes us more dependent 
upon technical ingenuity in establishing 
higher standards of living. Creative chem
istry' will be called upon to supplement if 
not ultimately supplant the metals and 
minerals now no longer easily accessible.

T he chemurgical developments required 
to accomplish this will demand research 
projects of vast magnitude. T he great 
danger to this program will be the shrink
age of capital for private enterprise and 
the sterility of efforts if undertaken by 
government alone.

A world-wide interest in the methods 
of teaching chemical engineering educa
tion as employed in the United States 
has recently developed. These methods 
have not been adopted by foreign coun
tries largely because of the English system 
of units used in American textbooks and 
the prevalence, even at this late date, of 
the German influence in technical educa
tion outside of the United States. The 
American Institute of Chemical Engi
neers is, therefore, in a strategic position 
to render an international service by mak
ing available to foreign universities— par
ticularly to the schools of Russia, China, 
and to the South American countries— a 
publication of the methods and standards 
of chemical engineering education as prac
ticed in the United States.

MORE EM PHASIS ON 
RESEARCH

E. P . SCHOCH

P ro fe s so r  o f C hem ical E n g in eerin g  
U n iv e rs ity  o f T exas

t j o s t w a r  industry will need not only its 
usual share of production engineers for 

which undergraduate work should be ade
quate, but will require more and more 
research men of specialized training along 
chemical and chemical engineering lines. 
Graduate programs must expand to take 
care of these demands. T he spirit of 
graduate work and research should be the 
most conspicuous feature of the chemical 
engineering departments in all of our uni
versities, and a large fraction of the stu
dent bodies should be in graduate courses.

The chief concern of the chemical en
gineer in the postwar world should be to 
develop new and better uses for the 
natural resources of this country. The 
production of liquid hydrocarbons from 
gas and coal will be one of the major new 
developments of the postwar world.

NEW  PRIVILEGES AND  
OBLIGATIONS

I t. C. ERNST

P ro fe sso r  o f Chem ical E n g in eerin g  
U n iv e rs ity  o f L ou isv ille

Y o u n g  chemical engineers of postwar 
America will enter a more mature field 

than those pioneers who followed W orld 
W ar I. They will enter a profession ac
cepted in the family of engineers with new 
privileges and new obligations.

The training of engineers i n . the past 
decade has been concerned primarily in 
establishing firmly the philosophy of the 
unit operations. This has been the chem
ical engineer’s outstanding contribution to
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the thinking of the engineering profession.
Along with the opportunities for re

building along modern lines, industries 
laid bare by the demands of an exhausting 
war, young chemical engineers will find 
that their future responsibilities lie in the 
new synthetic industry and in a new con
sciousness of the responsibility to a na
tional and international conservation and 
development program.

T he demands and opportunities for 
chemical engineers will be almost un
limited. The responsibilities are grave, 
and it would be well for those concerned 
with the education of future engineers to 
give; some serious thought to a rededica
tion to the comprehensive principles of 
training professional chemical engineers to 
meet the changing demands of industry 
and government.

(Please turn to page 110.)
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POSTW AR OPPORTUNITIES
In Chemical Process Industries

I f  5 6  m illio n  job s are to be m ade  
to grow w here on ly  4 6  m illion  
grew  b efore  this war, industry  
w ill bave to carry a heavy share  
o f  th is resp on sib ility . H igher  
levels o f  em p loym en t can com e  
on ly  w ith h igh er standards of  
liv in g  w hich, in  part, m ean  new  
products, new  processes and p er
haps en tirely  new  industries. 
A fter W orld  W ar I, m any o f  
these job-m aking d evelopm ents  
cam e fro m  laboratory research  
translated in to  m ass production  
by chem ical engineers. W ill 
th ere h e sim ilar opp ortu n ities  
this tim e? Or have w e reached a 
ce ilin g  in  tech n ology  beyond  
w hich we cannot h o p e  to  rise?  
M ore than a score o f  lead in g  in 
dustrialists and chem ical en g in 
eering  executives g ive  you  their  
answ ers in  the fo llo w in g  pages.

NEW  PLANTS BRING  
NEW  PROBLEM S

CHARLES BELKNAP 

P res id en t
M o n sa n to  C hem ical Co.

n r u i E  i m m e d i a t e  development of tlie
chemical industry after the war will, in 

my opinion, be keyed to the great changes 
in capacities of many fundamental chem
icals, such as formaldehyde, ammonia and 
ethyl alcohol. These great plants will be 
crying for utilization and will provide the 
chemical industry with a new set of low- 
cost bases on which to build for the 
future.

For the long-term trend I should ex
pect the chemical industry, now in pos
session of so much more plant and ex
perience than before the war, still further 
to  penetrate into allied fields, such as 
petroleum, leather, paper, soap and tex

tiles, with new materials to enhance the 
value of the products produced by these 
chemical consumers. In both of these 
activities chemical engineers will play a 
great part.

In conclusion, I would like to point out 
that whereas the problems of production 
have been to the fore in the past five 
years, those of distribution will dominate 
in the five years after the war until con
sumption has caught up with the ability 
to produce. Chemical engineers can find 
a new usefulness in introducing and es
tablishing the applications and values of 
the new materials that chemical industry 
will have to sell to the postwar world.

CONSIDER T H E INORGANICS
ALBERT E. MARSHALL 

P re s id e n t
R um  fo rd  C hem ical W o rk s

La c k i n g  the glamour of the more spec
tacular organic chemical industry, the 

study of the chemistry and of the proc
esses utilized in inorganic chemical produc
tion has evidently had little appeal for 
young chemical engineers in recent years. 
There has been an unfortunate dearth of 
men interested in centering tlieir pro
fessional careers in inorganic chemical 
technology.

The mineral acids, alkalies and salts, 80 
percent of which are consumed by the 
chemical process industries, provide a sub
stantial and permanent part of the foun
dation on which the entire structure of 
all of our chemical enterprises rest. These 
industries have an annual peacetime pro
duction value of over a half billion dollars, 
as well as interesting possibilities of 
process developments through research and 
better application of the unit operations 
of chemical engineering. This field pro
vides useful work for chemical engineers 
today w ith an even greater promise for 
tomorrow.

Continuous wartime operation has pre
vented the undertaking of improvements 
in heavy chemical plants so that there will 
be postwar needs for additional chemical

engineering personnel in production and 
deferred maintenance. Most importantly, 
will there be opportunities in the further 
development of a branch of chemical en
terprise which, in a chemical engineering 
sense, has lagged behind its very young 
and attractive sister, the organic chemical 
industry, ever since the end of the first 
W orld W ar.

COAL PROCESSING, 
UNLIMITED

FRED DENIC
V ice -P re s id e n t an d  D ire c to r  of R esea rch  
K oppers  Co.

W i t h  a present record tonnage of over 
100 million tons of coal carbonized an

nually (one-sixth of the bituminous coal 
now mined in the United States), it is quite 
possible that some of the older coke-oven 
batteries will be shut down when war-time 
peak demands for steel have passed. Near- 
future operation tonnage will be largely 
determined by demand for metallurgical 
coke, and it is expected that this will be 
above the pre-war annual tonnage for 
some years in the future.

T he demand for byproducts of coal 
carbonization, such as arc obtained from 
the light oil and tar, has exceeded the 
available supply. Several new commercial 
chemicals obtainable from the primary 
byproducts of coal carbonization have been 
developed during the war period, and it 
is expected that these will find markets 
in the postwar industries. These develop
ments, plus some potential projects now 
in the laboratory stage, should provide 
excellent and continuing opportunities' for 
chemical engineers in the near future.

T he long-time future development of 
coal processing has th e jro m ise  of being 
one of the largest and most useful chem
ical engineering programs of all time. 
W ith  coal resources available for more 
than a thousand years in the future, 
American chemical engineers have a real 
challenge in the development of coal pro
cessing industries that will furnish motor 
fuels for automobiles, smokeless fuels for

102 •  F E B R U A R Y  1944  •  CHEMICAL & METALLURGICAL ENGINEERING



our homes and industries, and useful chem
icals in tonnages scarcely considered pos
sible today.

MANPOWER SHORTAGES
JULIAN M. AVEIIY

V ice-P residen t 
D iam ond A lkali Co.

B a s i c a l l y ,  the production part of the 
job of winning the war seems to be well 

in hand, although continuing pressure and 
resourcefulness in readjustments arc still 
necessary to provide the finishing touches. 
W ith the alkali and related industries 
working at full tilt, the effect of the draft 
has been to develop a serious shortage of 
technically trained men, particularly chem
ists and metallurgists, and the engineers of 
both professions. Consequently, oppor
tunities for qualified men in these fields 
are unusually good for the immediate 
future.

The postwar period is bound to involve 
extensive readjustment in the production 
and marketing of established products. 
Competition will be keen. The develop
ment of new products and processes on a 
large scale is certain to occur. N ot the 
least of industry’s problems will be the 
reemployment of millions of men as they 
are mustered out of service. Management 
in all branches of our industry will have 
to rely heavily upon technically trained 
men to help work out the fundamental 
solutions of such problems. Opportunities 
for chemical engineers should improve 
rather than lessen in the postwar period 
if the country can be kept on a sound 
economic basis.

ELECTROLYTIC CHLORINE 
AND CAUSTIC SODA

R. !.. MURRAY

V ice-P residen t
H ooker E lectrochem ical Co.

Ev e r y o n e  interested knows that the pro
ductive capacity of the United States 

for electrolytic chlorine and caustic soda 
has more than doubled since 1939. W hile 
this is a big expansion in tonnage, it is 
very modest indeed when compared per
centagewise with that which has taken 
place in the case of aluminum, magnesium, 
synthetic ammonia and several other im
portant chemicals.

Chlorine is one of the most active and 
versatile of all chemicals, and at the same 
time one of the very lowest priced. This 
has in part been responsible for the rapid 
growth of the industry in the past fifteen 
years. If the rate of growth for the ten 
years directly preceding W orld W ar II is 
projected ahead, it would appear that all 
of the new capacity built during the past 
three years, with the possible exception 
of the chlorine plants at the arsenals 
and perhaps one or two others, will be 
fully utilized within a few years after 
the end of the war.

The use of chlorine in the manufacture 
of solvents and other products derived in 
one way or another from petroleum, al
though now huge, may well be just be
ginning. Perhaps the same can be said 
for the chlorine which is entering into the 
fields of plastics, resins, protective coat
ings, lubricant additives, and textile im- 
pregnants. T he rapid and further modi
fication in the uses of chlorine which 
surely lie ahead is going to require the 
attention and services of many chemical 
engineers. In addition, many more will be 
needed to improve present processes and 
to reduce costs. T he electrolytic chlorine 
and alkali industry is still a relatively 
young and vigorous industry. T o those 
with imagination and courage, it still has 
a long way to go.

SULPHUR ITSELF
W. W. DUECKER

Chem ical E n g in ee r
T e x as  G u lf  S u lp h u r  C o., In c .

t n  h i s  search for new products and in his 
L efforts to improve processes, the chem
ical engineer has used to great advantage 
the main derivative of sulphur, namely, 
sulphuric acid. Since its price is about 
20 percent of the next cheapest mineral 
acid, he will undoubtedly continue to use 
it to advantage. But in contemplating 
the postwar era, he may find it fruitful 
to redetermine the utility of sulphur itself.

Sulphur is a peculiar element. A t
tempts have been made to use it in vari
ous ways with little success largely be
cause of limited knowledge of sulphur it
self. Recently new techniques in apply
ing ray spectra, the electron microscope 
etc., were developed. Their application 
to the fundamental study of sulphur may 
lead to surprising results. I t is not an
ticipated that basic research of this charac
ter can be other than of long duration. 
It will utilize the ingenuity of our best 
physicists and chemists and may well pave 
the way for important chemical engineer
ing developments.

ORGANIC CHEMICALS FROM  
PETROLEUM

J . OOSTERMEYER 
Shell Chem ical D ivision  
Shell U n io n  O il Corp.

t t  is our considered opinion that the svn- 
-*- thesis of chemical products from petro
leum is a potential source of new and 
improved materials, manufacturing proc
esses, and industrial applications, the sur
face of which has as yet hardly been 
scratched. W hereas in the immediate 
future the development of these products 
will continue to be directed fully toward 
the successful prosecution of our war 
aims, the tremendous weight of energy, 
experience and technical skill inherent in 
the petroleum chemical industry' will sub
sequently be swung over to civilian needs,
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and we may confidently anticipate an in
crease in their scope in the future.

The young chemical engineer will find 
in this industry opportunities for skill and 
initiative which have not heretofore been 
paralleled in any of his fields of endeavor. 
He will require the broadest and most 
liberal education possible in both science 
and technology, and although he may be 
called upon to specialize to a high degree, 
his ability- to take full advantage of the 
many opportunities that will come his 
way will depend upon the thoroughness of

his basic training. Granted this back
ground, plus plenty of initiative, he will 
find a challenge worthy of his ambitions.

PETROLEUM  AND  
NATURAL GAS

ROBERT P. RUSSELL

E x e cu tiv e  V ice -P res id e n t 
S ta n d a rd  O il D evelopm ent Co.

r r u i E  p r o c e s s e s  developed for the produc- 
-*- tion of certain key petroleum products, 
indispensable to the winning of the war, 
such as aviation gasoline, synthetic rub
ber and synthetic toluol, have been out
standing chemical engineering achieve
ments of the past few years. These vital 
war materials have been made possible by 
the development and application, on a 
commercial scale, of catalytic reactions 
that were laboratory curiosities a few years 
ago. Extension of such developments 
may be expected in the future, and indi
vidual petroleum hydrocarbons, particu
larly the gaseous compounds derived from 
both petroleum arid natural gas, will grow 
in importance as chemical raw materials. 
T he separation and purification of these 
gaseous components, as well as their sub
sequent chemical conversions, will be an 
increasingly interesting challenge to chem
ical engineers.

The application of catalysis in petro
leum refining processes has just begun. 
The traditional function of the petroleum 
industry has been to supply fuels and 
lubricants, yet there appear to be unlim
ited new fields in modifying these prod
ucts to m eet the many special require
ments of modern machines. At the same 
time new products will continue to be 
developed. Some of them are already 
being made in tremendous quantities. 
Chemical engineers well grounded in the 
fundamental sciences must play an im
portant part in all these developments and 
will be greatly in demand.

DEMAND FO R  DYES  
AND DRUGS

F. M. FARCO. JR .

G enera l M an ag e r 
Calco C hem ical D iv is io n  
A m erican  C yanam id  Co.

Im p r o v e m e n t s  in the teclmolog)' of dyes 
and related chemicals call for well- 

trained chemical engineers with high cap
acity for leadership. These products are 
indispensable to the maintenance of our 
present standard of living. They will in
crease in importance in relation to de
velopments in industry. W ith  the ex
pansion of plastics, for example, and I 
include synthetic rubber and synthetic 
fibres, will come new demands for dyes, 
pigments and other conditioning agents, 
the production of which will create new 
problems for the chemical engineer.

This is also true of the related pharma
ceuticals. New drugs will be produced

for the treatm ent of diseases and the 
processes developed will involve a syn
chronization of effort and a higher degree 
of technological development beyond any 
we now have.

NEED NEW  USES FO R  
NITROGEN

F . A. WARDF.NBURG

G enera l M an ag e r, A m m on ia  D ep a rtm e n t 
E . I .  d u P o n t de N em o u rs  & Co.

t j r e - w a r  capacities for the manufacture 
of fixed nitrogen fell far short of meet

ing the war demand for munitions. In con
sequence, the government financed plants 
to assure an adequate military supply. The 
combined capacities of the privately-owned 
and government-financed plants greatly 
exceed any postwar demand for fixed nitro
gen that can now be visualized, even 
though its use in fertilizers may be ma
terially expanded.

Thus, the government and industry 
must so arrange the disposition to be 
made of the over-capacity that all post
war needs will be adequately m et without 
impairing the industries which were built 
to meet the pre-war requirements. On 
these plants was based the expansion 
which was so necessary to the military 
program. The abundance of synthetic 
ammonia now available presents not only 
a challenge, but an opportunity to indus
try and its chemical engineers to develop 
new uses for nitrogenous products so that 
at least part of the over capacity may be 
utilized.

PO TA SH  AND FERTILIZERS
PAUL D. V. .MANNING

V ice -P re s id e n t in  C h a rg e  o f R esea rch  
In te rn a tio n a l M in e ra ls  a n d  C hem ical C orp.

F e r t i l i z e r  use has increased during the 
war. This has resulted in capacity 

production by all American facilities and 
is especially true in the case of potash. 
Although the requirements of world com
merce and politics will doubtless aid in 
the reestablishment of the importation 
of European potash into the United States 
after the war, total consumption will in
crease and this indicates that the problem 
of meeting our domestic capacity with 
continued demand will not be too diffi
cult.

Opportunities for chemical engineers in 
this field appear to be in working with the 
agronomists on the one hand to develop 
new potash-containing commodities best 
suited for agriculture and with the min
ing engineers and metallurgists on the 
other to lower the cost of ore dressing 
and of processing the mineral raw mate
rials. Since potash is a relatively young 
industry in the United States, new uses 
for potassium compounds and byproducts 
from potash mining and refining opera
tions also hold real potentialities.
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PLASTIC PROBLEM S AS 
WELL AS PROM ISES

HARRY M. DENT 

P re s id en t
D u re z  P las tic s  & C hem icals, In c .

W h i l e  there has been much over-state
ment about plastics and over emphasis 

on many of the new developments which as 
yet arc not fully proved, there is no doubt 
but that synthetic resin products and their 
applications will materially increase once 
wartime restrictions are lifted. There will 
be new competition among these synthetic 
plastics. They will be in competition 
with new material developments from 
other fields. But plastics, molding: com
pounds and resins will hold their own 
or find new uses wherever their inherent 
physical properties prove them superior.

The numerous and .excellent accpm- 
plishments of chemical engineers that have 
improved our products to meet the exact
ing specifications of the armed services, 
and have developed materials to solve new 
problems, will undoubtedly lead to new 
outlets. As far as one cares to prophesy, 
plastics are headed over the long run to 
many new adventures, leading to a prom
ising although not necessarily an easy 
future.

The success and expansion of plastics 
and their use will create new needs for 
chemical engineers. Their services will 
be required not only by the plastics in
dustry in great numbers, bu t they will 
find opportunities in research departments 
of manv manufacturing companies that 
realize resin possibilities and are carrying 
on their own specialized product develop
ment in conjunction with the broader and 
more general work of the manufacturers 
of plastic molding compounds.

CELLULOSE AGE 
APPROACHES

RALPH A. HAYWARD 

P residen t
K alam azoo V egetab le  P a rch m en t Co.

P residen t
T echnical A ssociation  o f  th e  P u lp  an d  P ap e r 
In d u s try

Th e  p u l p  and paper industry has a 
glorious future. The period immediately 

following the war may well merit the 
name “The Cellulose Age.” There will 
be innumerable new products, many of 
them incorporating chemicals of one kind 
or another for giving special properties 
to paper for special services.

The volume of paper consumed through
out the world will increase at a tremen
dous rate after the war is over. The results 
of this war inevitably will be a great move
m ent forward in the education and living 
standards of countries like Russia, China, 
India, and those of South America. Their 
per capita consumption of paper will 
rapidly increase.

W ith  the development of hundreds of
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new products and new manufacturing 
processes, together with the rapidly ex
panding industry, the opportunities for en
gineers, chemists and other technically 
trained personnel are unlimited in the 
pulp and paper field. In my opinion the 
service of this industry to the national 
economy in the future will depend upon 
the number of scientific and technically 
trained men who arc associated with it.

NAVAL STORES
S. J .  SPITZ

V ice -P res id e n t 
N ew port In d u s tr ie s , In c .

F r o m  the amount of researcli that has 
been done to date and the results ob

tained, it would appear that naval stores 
offer attractive raw materials for future 
chemical engineering developments. The 
production of a whole line of interesting 
chemicals from pine oil has been accom
plished. However, the government con
trolled prices of gum turpentine and gum 
rosin do not allow each of these products 
to seek their own economic price level, 
and we cannot look forward to much con
structive development work on turpen
tine as a chemical raw material until such 
time as the government removes its arti
ficial props. The future is bright for the 
expansion of rosin as a chemical raw ma
terial and also for the intermediate ter- 
penc products on which prices are not 
artificially controlled.

SOAP AND GLYCERINE 
INDUSTRIES

OSCAR H . WURSTER 

P re s id e n t
W u rs te r  an d  S an g e r, In c .

t m p r o v e m e n t  o f  m e t h o d s  and t h e  dc-
vclopment of new processes in the soap 

and glycerine industries are taking place at 
a constantly accelerated pace. The out
standing trend is toward continuous 
processes.

Batch fat-splitting methods are yielding 
to continuous fat splitting. Fatty acid pot 
stills are being displaced by continuous 
stills. Fats are modified to fulfill specific 
requirements instead of depending on what 
nature has provided. Tire hydrogenation 
of fats is expanding with resulting activity 
in the study of the processes involved. 
Continuous soap making processes are in 
use for some products, and continuous 
glycerine distillation plants have been in 
operation for some years.

Incentives for these advances have been 
improvement in quality, increase of yields, 
and economy of production, backed by the 
human urge for achievement. These rela
tively recent developments are only the 
beginning of the greater interest and con
centration on research and development 
work in the fat, oil, soap and glycerine 
industries. Never before has there been 
such a widespread desire for new and im-
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proved methods. T he industries are not 
only asking for the solution of their indi
vidual problems, for which the answers are 
known, bu t for answers to  problems which 
have not yet been solved. T he sources 
from which these demands are coming 
are increasing and the cry is for action.

T he study of fats and oils, of the prod
ucts— old and new— made therefrom, and 
of the processes used, has reached a new



liigh level of activity. For the chemical 
engineer, the field is wide open in all its 
phases— research, development, construc
tion and operation.

PH O SPH ATIC PROSPECTS
WALTER B. BROWN 

E x e cu tiv e  V ice -P re s id e n t 
V ic to r  C hem ical W o rk s

W h i l e  the staple phosphatic compounds 
probably will return to their nor

mal place in the industrial picture after 
the release from present governmental re
strictions, at the end of the war, the 
future hope for phosphorus compounds in 
general will, in my opinion, depend main
ly upon industrial and chemical research. 
New uses and new forms of chemicals 
containing phosphorus must be found to 
take care of the greatly expanded produc

tion brought about by the war demands.
In the development of new products, 

new processes and new uses, chemical en
gineers employed by the manufacturers 
and users of these materials will neces
sarily play a prominent part. The field 
is one of continuing opportunity for em
ployment.

Standard phosphates are old and well 
known, but new reactions only recently 
have been recognized, particularly in the 
organic field. T o manufacture and utilize 
these compounds when their values have 
once been proved is a big postwar job 
for men with chemical and chemical en
gineering training.

NATURAL AND SYNTHETIC  
R U BBER

HOWARD E. FRITZ

D ire c to r  o f R esearch  
T h e  B. F . G oodrich Co.

U n t i l  now, Nature has been the chief 
chemical engineer in the production of 

rubber. Today chemical engineering is es
sential and indispensable in the manufac
ture of the raw materials and in the pro
duction of man-made rubber so vital to 
our victory. This giant new industry must 
depend as never before upon scientists and 
engineers to direct and control its future 
developments.

This field offers vast opportunities for 
chemical engineering in the after-war era. 
W e can now see far enough ahead to say 
with certainty that there will be keen 
competition between natural and syn
thetic rubber for many uses. T he lower 
the cost of synthetic rubber, the more 
competition there will be. If our scientists 
are able to double the performance life or 
usefulness of synthetic rubber, that is 
equivalent to a 50 percent decrease in 
price. Idle ability to bring about steady 
improvement in the quality or adapta
bility of synthetic rubber will be a factor 
of tremendous importance in writing the 
answer to America's future rubber prob
lems.

NEW-OLD OPPO RTUNITIES
JOHN C. HOSTETTER 

P re s id e n t
M ississ ip p i G lass Co.

T n  t h e  field of ceramics— products made
by the action of fire on earthly ma

terials— opportunities for technical men 
are increasing rapidly. W hile the ceramic 
industry is one of the very oldest, techni
cal progress in recent years indicates prac
tically unlimited possibilities in new proc
esses, products and applications.

Ceramic products are basic materials in 
a vast variety of industries. One need but 
enumerate the major types of such prod
ucts and the wide range of properties in
herent in them to sec that industry both 
in war and in peace is definitely depend
ent upon these earthly products of the

fiery furnace. Their function may be di
rect or indirect, bu t it is always essential. 
W ithout refractories there would be no 
metals, w ithout abrasives the high speed 
and remarkably accurate finishing of metal 
parts for airplane motors would be impos
sible; electric power and electronics are 
dependent upon ceramic insulation; our 
cities are built of brick and tile and glass; 
and, finally, consider the thousand uses 
of glass in the home, in industry, and in 
the laboratories of science. The list could 
readily be extended, but is sufficient to 
indicate the far-reaching and ever-growing 
importance of ceramics.

Raw materials used in ceramics are 
abundant and cheap. T he manufacturing 
processes are basically simple and direct. 
Like other older industries, there is some 
degree of empiricism and tradition in the 
established processes of production, bu t it 
is just this condition that makes the op
portunity for the chemical engineer. He 
can apply his knowledge of chemistry, 
physics and engineering to the improve
m ent of existing process or to the develop
m ent of entirely new processes. His train
ing fits him for the testing of products 
and the development of new ones. Espe
cially is he qualified for that important 
job of engineering new applications to 
solve new and old problems in a new-old 
industry.

GLASS ENGINEERING
GAMES SI.AYTER

V ic e -P re s id e n t an d  D ire c to r  o f R esea rch  
O w ens-C orn ing  F ib e rg la s  Corp.

Am o n g  man’s basic materials, glass was 
late in getting the assistance of science. 

Only within the present generation have 
research and technology recognized it as 
a versatile material capable of being engi
neered into many new and useful forms.

Advances achieved in laboratory' and 
pilot plants, and subsequently translated 
into volume production, now make it pos
sible to exploit properties of glass not 
previously utilized. Developments result
ing during the last decade from extensive 
scientific investigation of processes and 
technique for the manufacture of glass in 
filament or fiber form, for example, have 
created products with new combinations 
of properties now widely used and com
mercially available to forward-looking de
sign engineers; glass fiber materials in wool 
and textile forms that are incombustible, 
non-hygroscopic, chemically stable. In the 
wool form they are easily fabricated into 
resilient, light-weight thermal and acousti
cal insulation; in textile forms they provide 
durable inorganic fabric with high tensile 
and dielectric strength unaffected by cor
rosive agents.

Growth of our own corporation since 
1938 from zero to many thousand em
ployees, coupled with postwar prospects 
for reconversion of glass fiber materials to 
peace-time applications of newly developed

106 * F E B R U A R Y  1944  • CHEMICAL & METALLURGICAL ENGINEERING



products for which the war has been the 
proving ground, presage a continuing need 
of and opportunities for chemical engi
neers who have not been taught that “it 
can’t be done,” and who want to help 
create practical materials marketable at 
economic price levels. This is their oppor
tunity.

LOOKING AT THE  
LIGHT METALS

FRANCIS C. FRAIIY

D irecto r, A lum inum  R esearch  L ab o ra to rie s  
A lum inum  C om pany o f A m erica

r r i H E  o p p o r t u n i t i e s  for chemical en- 
-“- ginecrs within the light-metals industry 

center around the reduction in produc
tion costs of both the metals themselves 
and their non-metallic raw materials and 
products, and the improvement of some 
of these products. Examples of such 
products arc the various fluxes required 
in the magnesium foundry, and the varied 
new forms of alumina and aluminum hy
drate which have been recently developed. 
W hile most of the problems of broaden
ing markets and reducing fabricating costs 
of the light metals themselves will re
quire metallurgical and mechanical engi
neers, there will also be opportunities for 
chemical engineers in that field.

To chemical engineers in other indus
tries the increased production of these 
metals, their lower prices and the ad
vances in their fabrication, offer oppor
tunities for new uses and substitutions 
which will improve their companies’ proc
esses and products and reduce costs. The 
new alumina products above mentioned 
are attractive raw materials for a variety 
of industries. Their efficient utilization 
is largely a chemical engineering problem.

Chemical engineers, therefore, need to 
look at the light metals industry as fur
nishing not only opportunities within it
self, but also great opportunities for de
velopment in other industries and prod
ucts by virtue of its wartime develop
ment.

W HAT A BO U T MAGNESIUM?
PAUL D. V. MANNING

V ice -P residen t in C h arg e  of R esearch  
In te rn a tio n a l M in era ls  an d  C hem icals C orp.

Ma g n e s i u m  metal in the period imme
diately after the war will present a 

most interesting picture. For at least several 
years this picture will be of the slow 
motion variety for much work must be 
done to fit the metal and its alloys into 
the user’s requirements, and to find new 
allovs which will better serve his needs. 
At the same time, markets must be de
veloped. Combinations of this metal 
with aluminum, its alloys, and with plas
tics in order to resist corrosion, would 
seem to form the best opportunities here.

Competition of the light metals with 
steel docs not appear to be as great a

factor as competition with non-ferrous 
metals, including copper, zinc, lead and 
tin.

New methods of fabrication, such as 
die casting by cold extrusion, forging, etc., 
should broaden the horizon for magnesium 
and its alloys. T he fact that the present 
magnesium metal manufacturing industry 
is at least 85 percent govcrnmcnt-owncd, 
coupled with the present shortage of fab
rication facilities, constitute the prin
cipal problems that will have to have 
immediate attention before one can chart 
the future of this "miracle metal.”

PEACETIME EXPLOSIVES
J .  L. BENNETT

E xp losives  D ep a rtm en t, H e rcu le s  P o w d er Co.
Im m ed ia te  P a s t-P rc s id c n t
A m erican  In s t i tu te  o f Chem ical E n g in ee rs

Ch e m i c a l  engineers are rendering valua
ble service in the manufacture of mili

tary and commercial explosives and allied 
chemicals. Demand for commercial high 
explosives in the last six years has exceeded 
360 million pounds annually and if the 
postwar economy operates at full employ
m ent rate, the demand should increase.

Production of industrial explosives em
ploys the services of chemical engineers in 
the supervision of plant operations, in re
search and development and in design of 
equipment. Emphasis on efficiency of 
operations will be continued. The chemical 
engineer will be particularly valuable in 
coordinating operations and equipment de
sign to provide for maximum efficiency and 
low cost.

The marked development of industrial 
explosives and the chemicals associated 
therewith since W orld W ar I should con
tinue and take full advantage of develop
ments during W orld W ar II, particularly in 
the allied chemical field.

Explosives arc a source of quickly availa
ble energy that may be made useful in 
other types of services. There is even' 
reason to expect that the training and ex
perience of the chemical engineer will 
enable him  to play an increasingly im 
portant role in the explosives industry and 
its allied chemical field.

Undergraduate Enrollments in Engineering Colleges, 1940-1941

Er.gircering
Courses

Sopho- 
Frcshmcn mores 
(1st year) (2nd year)

Juniors 
(3d year)

Seniors 
(4th year)

5th Year 
(of 5-yr. 

Curri
culum)

Special
Studenta

Eveuing
Students Others Totals

Aeronautical........... ,. 1,150 1,009 750 528 71 27 180 2 3,723
Agricultural............ 271 189 212 187 4 1 864
Architectural.......... 310 313 239 234 15 6 2 1,119
Ceramic.................. 199 172 151 171 37 730
Chemical................. .. 4,002 4,300 3,528 2,784 222 59 1,245 28 16,177
Civil.......................... 2,499 2,794

3,035
2,575 2,226 124 55 837 42 11,152

Electrical............... . .  3,185 3,477 2,913 161 76 1,630 28 15.505
Industrial.............. 320 692 632 590 62 9 132 5 2,442
Mechanical........... . .  7,185 7,370 6,007 4,532 286 121 2,704 404 28.000
Metallurgical........ 385 537 603 497 3 5 240 6 2,270
M ining.................. 578 534 595 547 11 19 8 2 2,294
Uc classified.......... . .  13.C0Ö 2,722 1,659 1,433 83 100 5,963 101 25.727

Totals, 1940-41*.. . .  33,250 24.676 20.42S 16,042 1,042 515 12.945+ 620 110,618
Totals, 1939—4 0 f.. . .  31,797 24,184 19.552 16,782 877 458 11,624 628 105,892

• 155 schools reporting to  the Society for the Promotion of Engineering Education and published in Engineering Education 
for Dec., 1941. 1 146 schools reporting. J 994 are distributed among classes and should be added to  this for Cooper
Union.
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PO ST W A R  OPPORTUNITIES
In Consulting and Professional Work

S om e wag on ce defined  a con 
su ltin g  engineer as a good  tech 
n ica l m an “ ou t o f  a jo b .” I f  that 
h e the case th en  D-day m igh t  
p ossib ly  h e exp ected  to bring  
w ith it a bum per crop  o f  consu lt
ants o f  various and sundry call
ings. F ortunately fo r  b oth  the  
practitioner and the c lien t, how 
ever, there are recognized  stand
ards o f  p ro fession a l com petence  
in  th e  field  o f  ch em ica l engineer
in g  w hich stem  back  to  a proper  
background o f  education  and ex 
perience. B ut as the field  broad
en s th ere  w ill b e in creasin g  o p 
p ortun ities fo r  the really  good  
technical m an w ho p refers to be 
“ out o f  a job ”  in  the sen se o f  
serving  a sin g le  em ployer. H ere  
are the view s o f  som e prom inent 
consultants in the chem ical and  
chem ical en g in eerin g  fields.

SW O RDS TO PLOW SHARES
CUSTAVUS J .  ESSELEN 
P re s id e n t , G u stav u s  J .  E sse le n , In c .

a  t  t h e  end of this war we will have the 
age-old problem of converting swords 

into plowshares. In the present industrial 
economy of this country this will mean the 
development of new products to utilize the 
available facilities of labor and equipment. 
It will also be fundamental for every manu
facturer to have a chemical audit made of 
his existing processes to disclose those re
spects in which they need to be modernized 
in order to take advantage of the results of 
intensive wartime developments.

In these activities the consulting chem
ical engineers, and particularly the ex
perienced consulting chemical engineering 
organizations, will serve as coordinators of 
the specialized knowledge of methods, ma

terials and consumer needs. They will 
quickly and economically translate the new 
technical war-time developments into the 
peace-time economy. They will not only 
review and evaluate the work of the re
search and development divisions of the 
large manufacturing companies, with a view 
to determining their future prospects, but 
they will also provide for the smaller con
cerns facilities for research and develop
ment equivalent to those which larger com
panies provide for themselves.

In the r ears following the war there will 
be unparalleled opportunities for consulting 
and professional services to the industries 
that depend upon chemical engineering.

SCIENTISTS vs. SCIOLISTS
CHARLES RAYMOND DOWNS 
C o n su ltin g  C hem ical E n g in e e r

Th e  s t a t u s  of the average consulting 
chemical engineer, if there be such, will 

undoubtedly fluctuate in the postwar period 
with the economic cycles of the average 
industry utilizing chemical engineering 
principles. Accordingly, if we can prophesy 
the postwar pattern of industry, we can 
plot the curve for chemical engineering op
portunities. But if we can’t, we can only 
consult the postwar planners, most of 
whom, unfortunately, are authors and not 
authorities. T he difference is much greater 
than the comparative length of the two 
words would indicate.

T he authors frequently introduce their 
remarks with “T he statement has been 
made,” thereby shedding responsibility for 
accuracy which might otherwise hamper 
their junkets into unfamiliar fields. Authori
ties, on the other hand, generally refrain 
from sticking their necks out in public 
prognostications, for fear that future events 
may prove them wrong and lead others 
astray. If everyone did this we would be 
better off. W e would then “leave no stone 
unturned” to find the treasure of Mar- 
donius in our own fields. A t times, how
ever, even the authorities realize that they 
are not infallible and call in a consulting 
chemical engineer as an assistant dowser.

He may never have dowsed in their fields 
before, bu t he has dowsed in many others 
and there is an outside chance that he may 
find something they have missed.

If the consulting chemical engineer is a 
scientist, and lucky, he will be a successful 
consultant in any decade. If he is a sciolist, 
and unlucky, the breaks are against him 
even in boom times.

W H EN T H E VEIL IS LIFTED
CARL S. M INER 
D irec to r, M in e r  L ab o ra to rie s

' T ' h e r e  is a tremendous number of current 
developments which necessarily are 

secret. M ost of these will be disclosed early 
in the postwar period. This will result in 
a concentrated effort to adopt these de
velopments to strictly industrial purposes. 
M uch of this effort will be on the part of 
organizations not adequately staffed with 
personnel properly trained and experienced 
for this purpose. Consequently the demand 
for consulting services in the chemical en
gineering field is likely to exceed by far the 
present limited supply.

PO STW A R  BURDENS
FOSTER D. SNELL 
P re s id e n t, F o s te r  D . S n e ll, In c .

Ch e m i c a l  engineering, which may be 
said to have had its birth in W orld 

W ar I, has come of age in W orld W ar II. 
T he accomplishments of the chemical engi
neer are an indispensable factor in the vic
tories toward which we are surely headed. 
Butadiene and synthetic elastomer produc
tion on a fantastic scale were chemical 
engineering speculations which proved suc
cessful. Few appreciate the risks taken, but 
all give credit to the chemical engineer, per
haps less than he merits. T he credit for 
accomplishments in those fields must be 
multiplied by a substantial whole number 
to represent the many military projects 
about which few people know.

W hen this war is over, management is 
going to expect more magic from the chem-
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ical engineer, perhaps again paralleling the 
experiences in the delirious '20s. N ot only 
will there be a postwar shortage of chemical 
engineers, because of the current interrup
tion in the production of members of that 
profession, bu t it is going to be a long time 
before enough will be available to saturate 
the demand. T hat will necessarily extend 
the war-time burden on those already in the 
profession, because one of the things we’re 
going to learn immediately after victory is 
that it takes years of training and experience 
to qualify chemical engineers for important 
consulting and professional work.

IMMEDIATE AND LONG-TERM  
PROSPECTS

ANDREW M. FATRLIE 
C onsulting  Chem ical E n g in ee r

Many plants. needed for supplying war
time products, such as alcohol, high 

octane gasoline, magnesium, synthetic rub
ber, ammonia, explosives and oleum have 
now been built. The erection of steel fur
naces and rolling mills and shipyards has 
about been completed. Meanwhile, for 
lack of construction materials, much needed 
repair work has been left undone, and the 
expansion and construction of non-war 
plants have been postponed and neglected.

The completion of these war plants 
should release some materials and man
power for execution of this neglected work. 
In addition, the demand for some com
modities, such as superphosphate and sul
phuric acid, is still increasing. Executives 
with vision, anticipating a future rush of 
demand for engineering facilites, are be
ginning to close contracts now for the 
preparation of drawings and bills of ma
terial, in order to be ready for immediate 
construction when the war is over. These 
features seem to insure that chemical en
gineers will, for the immediate future, con
tinue in demand for professional and con
sulting work.

For the more distant future, we must 
realize the fact that the war will not be 
over at one time. W ith  the conclusion of 
the European phase, a period of transition 
from total war to partial war will ensue, 
causing some confusion and hesitation. Tire 
war demands of the Japanese side of the 
conflict will increase, bu t this increase will 
be accompanied by a considerable letdown 
from the demands of total war, and execu
tives should soon be able to formulate plans 
for the period of partial peace. W ith  
hungry millions in Europe to be fed, de
molished cities to be rebuilt, wrecked fac
tories to be restored, before European com
modities and materials of construction can 
be made available, supplies must for a time 
flow from this country. This creation of 
order from chaos calls for continuing the 
activity of the chemical engineers of 
America.

The conclusion of the Japanese phase of 
the war will bring about another period of

transition— from partial war to total peace. 
The consideration of the effects of this 
seem to belong to some future year beyond 
1944.

GLOBAL ENGINEERING
C. I- MANTELL
C onsu lting  C hem ical E n g in ee r

A p p a k e n t l y  our patent system is going 
to come through the war-time period 

with relatively little change in its major 
aspects, and, after the war, we will see a 
surge of patent litigations which will de
mand attention of consultants in reference 
to development work, court preparations 
and expert testimony and presentations.

In reference to plant construction, design 
and initial operation, it appears that the 
demands of foreign countries for process in
dustries will require a considerable amount 
of attention of professional chemical en
gineers in a wide variety of chemical and 
related industries. One has every reason to 
expect that chemical engineering processes 
and unit operations will be spread over the 
world, and that professional men will go 
with them in the same way that we passed 
through the period of disbursing our m in
ing engineers to all corners of the world 
during the past four decades.

A REGIONAL R EPO RT
LAWRENCE W. BASS 
D ire c to r
N ew  E n g lan d  In d u s tr ia l  R esea rch  F ou n d a tio n

r p u i E  w a r t i m e  emergency has given 
chemical engineers an unusual chance 

to adapt their training and experience to 
the technologies of other industries. This 
situation is particularly true in New Eng
land. The excellent regional survey in the 
September 1943 issue of Chem. &  Met., 
shows clearly that the production of chem
icals is a minor fraction of industry in 
these states, but that the use of chemicals 
is very large. A great opportunity lies in 
the application of chemical engineering 
principles to older industries which must 
move forward technically if they are to 
meet the competition of the postwar years.

During the transition period, large sec
tors of New England’s industries will be 
well poised for a rapid return to peace
time products. Many companies for the 
first time have come to rely on technical 
men for guidance and it is expected that 
they will continue to seek help from the 
same source. These circumstances should 
provide a favorable climate for chemical 
engineering developments, above all by 
men who can translate their knowledge into 
terms of other specialized fields.

T he long-range outlook also is encourag
ing, provided that our managements con
tinue progressive and aggressive policies. 
New England manufacturers are conscious 
of threatening competition from other areas 
and are realistically looking for help
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process industries have never experienced 
such intensive competition as will con
front the maker of industrial materials in 
the next few years. The immediate post
war demands, which will probably exceed 
the supply of many goods, may conceal this 
fact for a time. But before many years it 
will be necessary to be producing a superior 
product, a cheaper product, or a new 
product that can replace an old one, in 
order to stay in a profitable business. This

means that good old-fashioned chemical en
gineering must be reapplied more inten
sively than ever before.

And most important of all, it means that 
it will be more important to find new uses 
for old products and ways to keep the other 
fellow from taking away present business 
with a different product. Inter-commodity 
competition is likely to be more serious as 
a postwar threat than inter-company com
petition ever was.

EDUCATION Com es F irst in  Postw ar P lan n in g
( C o n t i n u e d  f r o m  p a g e  101)

POSTW AR OPPO RTUNITIES
\V. W. HODGE

H ead , D e p a rtm e n t of C hem ical & M eta llu rg ica l 
E n g in e e r in g
W e st V irg in ia  U n iv e rs ity

P

wherever it can be found. Many agencies 
are willing to aid companies in shaping 
plans and in securing staff or outside serv
ices to carry out these programs. More 
chemical engineering brains in responsible 
posts throughout our industries will be a 
real asset in enabling a region with limited 
natural resources to maintain a prosperous 
manufacturing economy.

REVERSION AND  
READJUSTM ENT

RUSSELL S. McBRIDE 
C o n su ltin g  C hem ical E n g in ee r

r p H E  c o n t r i b u t i o n  of chemical cngi- 
•*- neers, especially of chemical engineering 

consultants, to postwar readjustment will 
be great or small according to the skill and 
vision which they bring to  the task. Those 
readjustments which are not wisely guided 
in both a technical and an economic sense 
may appear initially successful bu t cannot 
have permanence.

Even in times of depression the chemical

r e s e n t  trends in engineering education 
have tended to eliminate the liberal

izing subjects and to focus all attention 
on supcr-concentrated courses in sciences, 
engineering and technology. This is a 
necessary part of our country’s “win the 
war” program, bu t I anticipate that in 
most postwar chemical engineering curri
cula we will return to former standard or 
improved courses in mathematics, basic 
sciences, and, in addition, will include 
more economic and social science sub
jects than ever before. More credits in 
military science of specialized types may 
be required. Four-year curricula for the 
bachelor degree will undoubtedly pre
dominate, bu t there will be some three-, 
five- and six-year curricula.

T he demands for chemical and metal
lurgical engineers will continue in the 
light-metal, iron and steel alloys and the 
byproduct coke and fuel industries. O ther 
promising fields for chemical engineers 
are as follows: Improving synthetic rub
ber and its products, petroleum refining, 
fuels and lubricants, plastics, rayon and 
other textiles, and, most importantly, dis
covering and developing technically and 
economically sound processes for making 
useful products from billions of tons of 
waste now polluting our streams and a t
mosphere. W e must also give more 
attention to the utilization of farm and 
forest crops and their byproducts, to ob
taining better yields of gasoline and oils 
from coal and shales, and in the manufac
ture of inorganic and organic chemicals.

CAPITALIZE W AR  
EXPERIENCE

CEO. W. GLEESON

P ro fe s so r  o f C hem ical E n g in ee rin g
O regon  S ta te  College

O u r  chemical engineering research dur
ing the war has been concerned largely 

with four major fields: (1) Conservation 
through substitution and more complete 
utilization of our natural raw material re
sources, such as timber and mineral sup
plies. (2) Production of possible substi
tutes for motor fuels. (3) T he further 
exploitation of petroleum as a chemical 
raw material. (4) Greater use of annual 
land crops as raw materials for chemical 
industries.

In the postwar period we want to capi
talize on the lessons we have learned both 
in research and in methods of instruction 
developed under the pressure of war de
mands. Those educational procedures 
that have proved successful could be 
utilized to help us prepare students for 
foreign service as teachers and as engi
neers. From the standpoint of tech
nology we want to place educational em
phasis on the need for graduate study, 
particularly in the field of reaction kine
tics, process development, and in economic 
and technical preparation for such ex
panding fields as applied electrochemistry, 
synthetic fibers, instrumentation (espe
cially electronic devices), applied biochem
ical processes, plastics, light-metal metal
lurgy' (especially application and fabrica
tion ), organic synthesis from gas and 
petroleum, glass technology' and food pro
cessing. T he opportunities these fields 
offer bring corresponding responsibilities 
for our educational institutions.

Note: Complimentary copies of this 16-page “Overseas Supplement” are being 
mailed to all Chem. & Met. subscribers and former subscribers in the armed 
services for whom we have recent and accurate addresses. We shall be glad to 
send an additional copy to any oilier chemical engineer in uniform any place 
in the world provided you will forward us the necessary information on 
previous employment and present connection with the Army, Navy or Maritime 
Services. Companies and colleges desiring reprints for other distribution may 
purchase them at 25 cents per copy or $10.00 per hundred — as long/as the 
supply lasts. Address all communications to P o s t w a r  E d i t o r ,  Chemical & 
Metallurgical Engineering, 330 W. 42nd St., New York 18, N. Y.
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S u lp h u r ic  A c id  a u d  S u lp h u r

Despite production  approaching 1 4 ,0 0 0 ,0 0 0  tons (5 0  deg. b a s is ) , 
which was 11 percent greater than th e  previous peak  year, su lphuric  
acid users in  som e areas w ere scraping the bottom  o f the barrel 
in 1943 . T here was excess capacity in som e regions.

D u r i n g  1943 previously threatened 
shortages in sulphuric acid began to 

appear, in spite of the fact that the total ca
pacity was greater than needed, resulting in 
the shutting down of some government 
owned acid plants, and the failure to start 
others that were ready to go into operation 
during the year. A considerable problem, 
therefore, will be put in the laps of the 
military during 1944, namely, whether to 
attempt to make up the deficiencies that 
will almost certainly result, by running 
some of the ordnance acid plants for 
civilian production.

Except for the need for further expan
sion in superphosphate production, the 
problem would not arise, since the coun
try’s acid plant capacity has been increased 
since 1939 by something like 2J million 
tons, on a 50 deg. BA basis. Tremendously 
enhanced need for fertilizers, however, 
makes the difference. No less than six new 
superphosphate plants and one triple-super 
plant are scheduled for construction during 
1944, widely scattered throughout the 
country, and there are probably others in

the offing. T he government plants, in the 
main, are not well situated from the stand
point of turning out superphosphate acid, 
and to use them for this purpose will re
quire some exceptionally long and un
economic freight hauls— to compete with 
the rail movement of petroleum products.

By a considerable margin the acid out
put of 1943 exceeded all earlier records. 
O utput was nearly 70 percent above 1939, 
and is estimated to have totalled fully 13,-
930.000 short tons of acid on a 50 deg. BA 
basis, as compared with 12,520,000 tons in 
1942 and 10,944,000 tons in 1941. Con
sumption closely approximately production, 
with the figure for 1943 estimated at 13,-
917.000 tons, compared with 12,515,000 
tons in 1942 and 11,040,000 tons in 1941. 
The 11 percent increase in usage was due 
in large measure to  the fertilizer situation, 
as is evident from the first of the tabula
tions on the following page, where acid 
for fertilizer is estimated to have increased 
nearly 40 percent as compared with the 
preceding year. For the rest of the appli
cations, the trend was mixed, with only

average increases in most cases and a few 
decreases. The largest percentage increases 
came in petroleum refining, owing to in
creased run to stills, chemicals and defense, 
owing to increases in both categories, and 
paints and pigments, due to continuing 
expansion in the titanium branch. Iron 
and steel, other metallurgical, rayon and 
film and miscellaneous applications showed 
smaller percentage gains, while there were 
actual losses registered in textiles, industrial 
explosives and coal byproducts.

Trends in the production of high octane 
gasoline hold some interesting possibilities 
for sulphuric acid. At the present stage 
the sulphuric acid alkylation process ap
pears to hold chief favor, with evidence 
of a decline in interest in the competing 
H F process, owing possibly to unfamiliarity 
with and fear of hydrogen fluoride. There 
has been some effort to use spent alkylation 
acid for fertilizer production, although as 
yet there does not seem to have been uni
form success in the attempt. A number of 
plants have been installed, or are now be
ing built for the regeneration of alkylation 
spent, bu t the general feeling is that a more 
economic procedure would be direct use in 
fertilizer without recovery if this should 
prove possible, a contingency which would 
still further enhance the prestige of the 
sulphuric acid process.

As was the case in our report on 1942, 
wartime elimination of some of our former 
sources of information, notably imports and 
exports, has made it difficult to be as cer
tain as formerly of the total quantity of 
acid made. T he U. S. Bureau of the



Estimated Distribution of Sulphuric Acid 
Consumed in the United States

(B asis, 50 d ee . B6.)
1941
S h o rt 1942 1943
T o n s S h o rt S h o rt

C onsum ing  In d u strie s (R evised) T ons T ons
F e rti liz e rs ...................................... 2 ,5 0 0 ,0 0 0 2 ,9 5 0 ,0 0 0 4 ,1 0 0 ,0 0 0
P e tro leu m  refin in g ..................... 1 ,4 0 0 .0 0 0 1 ,6 5 0 ,0 0 0 1 ,7 2 0 ,0 0 0
C hem icals  a n d  d e fen se* .......... 1 ,7 9 0 ,0 0 0 2 ,2 5 0 ,0 0 0 2 ,3 5 0 ,0 0 0
C oal p ro d u c ts .............................. 940 ,000 970 ,000 927 ,000
Iro n  a n d  6 te e l.............................. 1 ,5 0 0 ,0 0 0 1 ,6 0 0 ,0 0 0 1 ,6 5 0 ,0 0 0
O th e r  m e ta l lu rg ic a l................... 800 ,000 840 ,000 860 ,000
P a in ts  an d  p ig m e n ts ................. 700 ,000 760 ,000 800 ,000
In d u s tr ia l exp lo sives ................ 190,000 195,000 190,000
R ay o n  a n d  cellulose film 555 ,000 625 ,000 635 ,000
T e x tile s ........................................... 105 ,000 145,000 135,000
M isce llan eo u s.............................. 500 ,000 530 ,000 550 ,000

Data and Estimates on U. S. Sulphur Activity and
Sulphuric Acid Production, 1 9 4 1 -1 9 4 3

(S u lphu r a n d  p y rite s  in  long  to n s ; ac id  in  s h o r t  tons, 50 deg. B6.)
1941 1942

S u lp h u r m in e d ..........................................
(R evised) (R evised) 1943

3 ,1 5 0 ,0 0 0 3,496 ,0001 2 ,5 7 0 ,0 0 0 .
S u lp h u r e x p o rts .......................................... 725 ,000 s i
D om estic  s h ip m e n ts ............................... . 2 ,6 7 5 ,0 0 o 1 3,164 ,000* 3 ,0 7 0 ,0 0 0 '
A pprox . m ine  stocks  a t  en d  of y e a r . 3 ,9 7 5 ,0 0 0 4 ,3 0 0 ,0 0 0 3 ,8 0 0 ,0 0 0
N or.-acid  uses of s u lp h u r ........................ 7 0 5 ,000 1 ,3 2 5 ,0 0 0 s 1 ,6 2 0 ,0 0 0 s
S u lp h u r av a ilab le  fo r a c id ..................... 1 ,9 7 0 ,0 0 0 1 ,8 3 9 .0 0 0 1 ,5 5 0 ,0 0 0
C hange in  consum er s to c k s ................... + 5 0 0 ,0 0 0 + 8 5 ,0 0 0 - 5 1 5 ,0 0 0
A cid  from  s u lp h u r ..................................... 7 ,5 8 0 ,0 0 0 9 ,0 4 0 ,0 0 0 1 0 ,6 3 0 ,0 0 0
P y rite s  im p o r ts .......................................... 310 ,000 ■ *
D om estic  p y r i te s ........................................ 670 ,000 1 ,0 2 0 ,0 0 0 ' 1 ,0 0 0 ,0 0 0 '
A cid from  p y r i te s ...................................... 2 ,0 4 4 ,0 0 0 2 ,2 6 0 .0 0 0 2 ,2 0 0 ,0 0 0
A cid from  sm e lte rs .................................... 1 ,2 5 0 ,0 0 0 1 ,1 2 0 ,0 0 0 1 ,3 0 0 ,0 0 0
A cid from  hydrogen  su lp h id e ............... 7 0 .000 98 ,000 100 ,000
T o ta l su lp h u ric  ac id  m a d e ..................... 10 .9 4 4 ,0 0 0 1 2 ,5 1 8 ,0 0 0 1 3 ,9 3 0 ,0 0 0

T o ta ls ....................................  11 ,0 4 0 ,0 0 0  1 2 ,5 1 5 ,0 0 0  13 ,9 1 7 ,0 0 0

• To avoid d isclosing e stim ates of d irec t w ar app lica tions  of ac id , such  as 
In m ilita ry  explosives, these uses a re  lum ped w ith  chem icals In 1941-11143.

Census has recently released 11 months’ 
figures which do not, however, include acid 
made in ordnance plants, whereas we at
tem pt to estimate the total production. 
T he second tabulation on this page pre
sents data and estimates on sulphur and 
other acid raw materials, and acid produc
tion, for 1941-1943. These figures are 
based on certain Bureau of Mines data for 
1942, together with Chem. &  M et. and 
trade estimates.

According to trade estimates, sulphur 
mining was at a considerably lower level 
than the record rate of 1942. Sulphur 
mining approximated 2,530,000 long tons

i  Inclu d es  In 1942 3,460.686, a n d  In 1943 ab o u t 2,550,000 long tons of su lp h u r m ined  on 
the  G ulf Coast, p ins w estern su lp h u r, recovery from  fuel gases a n d  su lp h u r im ports from  
T ra il , B .C .. w hich  a re  lum ped to  avoid d isclosing estim ate  of im ports. ^ Lum ped w ith  no n 
ac id  uses to  avoid disclosing estim a te  of exports. * Does not include im port from  T ra il, B .C ., 
no r su lp h u r from  fuel gases, e stim ated  to  to ta l ab o u t 31,000 tons. * T o ta l sh ipm ents, in c lu d 
ing exports. a Includes su lp h u r exports. « Lum ped w ith  dom estic pyrites consum ption. 
7 Includes e stim ated  pyrites Im ports.

on the Gulf Coast, to which we have added 
an estimate of 20,000 tons for far western 
sulphur, imports from Trail, B. C . (which 
were much curtailed owing to need for 
fertilizers in Canada), plus recovery of sul
phur by wet gas purification processes. 
This compares with the 1942 figure of 
about 3,496,000 long tons, of which 
3,460,686 tons was mined in the Gulf 
area. Added to production was about 500,- 
000 tons withdrawn from producers’ stocks 
at mines, giving total shipments, including 
exports, of about 3,070,000 long tons,

compared with 3,164,000 tons in 1942. 
Sulphur exports, to which we have added 
domestic non-acid uses to conceal exports 
for reasons of security, are estimated at
1,520,000 tons, compared with 1,325,000 
tons in 1942. Thus there appears to have 
been not more than 1,550,000 long tons 
of sulphur left for acid during the year, an 
impossibility owing to the materially in
creased output. T he answer lies in the 
stocks of sulphur in consumers’ hands 
which, under urging of the government 

(Continued on page 119)

A lk a lis  a n d  C h lo rin e
Soda ash, caustic soda and ch lorin e  all w ere stepped  up substantially  
in  1 9 4 3 , producing  new  records in each case. T he increase was 
nearly 16  percent for soda ash p roduction , w hile  fo r  caustic soda  
it was 13  percent. C hlorine’s advance was over 21  percent.

T h e  y e a r  1943 was one of heavy activ
ity in the alkali industry, with record 
levels achieved at nearly every point. The 

only important exception was in the pro
duction of lime soda caustic, which was at 
a lower level than in 1941, its previous peak 
year. On the other hand, electrolytic 
caustic h it some 12 percent above its earlier 
peak year, and could have been consider
ably larger except for the fact that caustic 
finishing equipment has not been installed 
for a fair amount of the new chlorine 
capacity which went into operation in the 
last couple of years. Caustic was in a situ
ation more or less unique in recent years—  
in good demand and no longer completely 
outclassed by its partner, chlorine. In 
fact, troublesome stocks of earlier years—  
which totalled in the neighborhood of
109,000 tons at the close of 1942, were 
partially cleared away in 1943.

Soda ash production pushed into new 
ground, considerably higher than had ap
peared to be its ultimate capacity. This

was done by working both the ammonia 
soda and natural capacity to the limit. In 
spite of these efforts, the material was fre
quently difficult to get.

This year for the first time, the U. S. 
Census Bureau has developed a current 
system of reporting production of a group 
of heavy chemicals, among them, the heavy 
alkalis and chlorine. T he new monthly 
Census data do not include production at 
government plants in most cases, bu t in 
several instances it has been possible for 
us to extend the 11 months’ Census data 
for the entire year, with the inclusion of 
an estimate covering the entire production. 
Based, then, on 11 m onths’ Census figures, 
we estimate that in 1943 there was a total 
production of soda ash of 4,562,000 tons, 
made up of 4,380,000 tons of ammonia 
soda, 164,000 tons of natural soda, and
18,000 tons of electrolytic soda. This total, 
which is an increase of nearly 16 percent 

'above 1942, compares with the similar fig
ures. of 3,788,583' tons of ammonia soda,

136,172 tons of natural soda, and 18,000 
tons of electrolytic soda in 1942, and 
3,606,826 tons of ammonia soda, 100,734 
tons of natural soda and 18,000 tons of 
electrolytic soda in 1941.

W ith  the sole exception of soap, all prin
cipal users of soda ash increased their 1943 
requirements compared with earlier years. 
The total, which we estimate as 4,543,000 
tons in 1943, is more than 15 percent in 
excess of the corresponding estimate of
3,934,000 tons in 1942. The largest in
crease, both absolutely and percentagewise, 
was in the field of non-ferrous metals,

Production of Caustic Soda in  the 
United States

(S h o rt Ton9)
I.im e- E lec tro 

Y ear* Soda ly tic T o ta l
1921 .......................... . 163,044 75.547 238,591
19 2 3 ........................... . 314,195 122,424 436,619
1925 .......................... . 355,783 141,478 497,261
1927 ............................. 387,235 186,182 573,417
1929 .......................... . 524,985 236,807 ■ 761,792
1931 .......................... . 455.832 203.057 658,887
1933 ............................, 439,363 247,620 686,983
1935 ............................, 436,980 322,401 759,381
1937 ............................. 488.807 479,919 968,726
1939 .......................... . 532.914 512,492 1,045,406
1940 (e s tim a te d ) . . 505.000 595,000 1.100,000
1941 ............................, 685.999 743.316 1,429.310
1942 .......................... . 634,291 939,878 1.514,169
1943 (e s tim a te d ) . . 065.000 1,050,000 1,715,000

* F ig u re s  for 1921-1942. except 1940, a re  from  the  
U. S. B u reau  of the  Census. E lectro ly tic  caustic  soda 
figures do not include th a t  m ade and  consum ed a t wood- 
pulp  m ills , e stim ated  a t  abou t 30.000 tons in 1927 and 
1929. a t  about 24,000 tons In 1931. 21.000 tons in 1933.
20.000 tons in  1934. 17.000 tons in 1935, 19,000 tons in 
1936 an d  1937. 18.000 tons in  193S. 25.000 tons in 1939.
30.000 tons in  1940. 30,000 tons in  1941. 30.000 tons In 
1942 a n d  30,000 tons in  1943.
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  C U M U L A T IV E  P L O T  O F ___
P R IN C I P A L  U S E S  

O F  C A U S T IC  S O D A  
1923-1943 

( K ey : S e e  N u m b e r s  in  T a b l e  A b o v e )

mostly for aluminum where the year’s out
put was about three-quarters larger than 
the preceding year. Miscellaneous uses also 
increased materially. T he figure now in
cludes exports (for security reasons), but 
also includes a number of other impor
tantly increased wartime uses. Quite pos
sibly the use of cleansers was considerably 
greater than indicated, owing to army amp 
use. On this point however there is a con
tinuing controversy, since dozens of small 
concerns which include the word “chemi
cal” in their names put out alkaline cleans
ers and nobody has ever succeeded in arriv
ing at an accurate estimate of this diverse 
business.

Although the percentage increase in use 
of caustic soda was greater than that for 
soda ash, the percent of production change 
was considerably less, owing to the cushion 
of stocks from the preceding year. Our 
estimate is that caustic production totalled
1,715,000 tons in 1943, compared with 
1,514,169 tons in 1942, an increase of 13.2 
percent. This production is believed to

58% Soda Ash 
J —  NaOH (fbcfor 1.35) .
ESS3 Bi«irbohate(fc»c+orQ.&4¡!

,, -c1.5

Production for sale o f  principal am 
monia soda products (ash  

equivalents)

have included 665,000 tons of lime soda 
caustic and 1,050,000 tons of electrolytic 
caustic. For 1942 the comparable figures 
were 634,291 tons and 939,878 tons. It 
will be observed that the percentage of 
electrolytic caustic is climbing slowly, as 
shown in the accompanying tabulation of 
caustic by sources, now having reached 
some 61 percent of the total. Uses of 
caustic, which we estimate to have totalled
1.783.000 tons in 1943, increased by 
almost 22 percent compared with the
1.464.000 tons of consumption which we 
estimated for 1942. W ith  the exception 
of soap, which declined, and vegetable oils, 
which changed little if at all, there were 
sizable increases all along the line. There 
is some question whether caustic for soap 
manufacture actually declined as much as 
indicated. Usage of oils and fats by soapers 
declined materially during the year, but 
the total volume of soap was off less than 
this decrease. In  fact, orders in the last 
quarter called for maintaining volume con-

(Continued on page 119)

Estimated Distribution o f Caustic Soda Estimated Distribution o f Soda Ash
Consumed in the United States Consumed in the United States

C onsum ing In dustrie s
1. S o ap ................................................
2. C hem ica ls .....................................
3. Petro leum  refin ing ....................
4. R ayon, s tap le  fiber an d  cel

lulose f ilm ................................
5. Lye and  c leansers......................
6. T ex tile s..........................................
7. R u b b er rec la im ing ....................
8. V egetable o ils ..............................
9. P u lp  and  p a p e r ..........................

10. E x p o r ts .........................................
11. M iscellaneous..............................

1941 1942
S h o rt S h o rt 1943
T ons T ons S h o rt

(R evised) (R evised) T ons
125,000 120,000 105,000
260,000 300 ,000 360 .000
116,000 100,000 130.000

270,000 300 .000 320 ,000
52 ,000 70 .000 100,000
63 ,000 110,000 120,000
18 ,000 20 ,000 . 24 ,000
20 ,000 19,000 19,000

100.000 85 ,000 95 ,000
120,000 * *
230,000 340 .000 510 ,000

C onsum ing  In d u strie s
1. G la s s ...............................................
2. S o a p ................................................
3 C au s tic  an d  b ic a rb o n a te .. . . .
4. O th er ch em ica ls .........................
5. C leansers a n d  m odified sodas
6. P u lp  and  p a p e r ..........................
7. W a te r so ften e rs ..........................
8. P e tro leum  refin ing ....................
9. T e x tile s ............................ .............

10. E x p o r ts ..........................................
11. M iscellaneous..............................
11. N on-ferrous m e ta l s f ............

1941 1942
S hort S h o rt 1943
T ons T ons S h o rt

(R evised) (R evised) T ons
990 ,000 1 ,1 0 0 ,0 0 0 1 ,20 0 ,0 0 0
170,000 165,000 150,000

1,033 ,000 9 6 0 ,000 1 ,0 1 0 .0 0 0
800 ,000 840 ,000 950 ,000

70 ,000 80 ,000 8 5 ,0 0 0
155,000 145,000 155,000

70 .000 8 0 ,000 9 5 ,0 0 0
2 3 ,000 18,000 20 ,000
6 0 ,000 56 ,000 58 ,000
85 ,000 * *

140,000 230 ,000 370 ,000
150,000 260 ,000 450 ,000

T o ta ls .................................... 1 ,3 7 4 ,0 0 0  1 ,4 6 4 ,0 0 0  1 ,7 8 3 ,0 0 0  T o ta ls ..................................... 3 ,7 4 0 .0 0 0  3 ,9 3 4 ,0 0 0  4 ,5 4 3 ,0 0 0

' Included  In m iscellaneous. .  in c lu d ed  In m iscellaneous, t  In  m iscl. on ch a rt.
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F e r t iliz e r  a n d  M a te r ia ls

A nother all-tim e h igh  record fo r  production  o f fertilizer and fer 
tilizer m aterials was m ade in  1 9 4 3  and still h igh er ou tput is expected  
in  1 9 4 4 . U n lim ited  dem and fo r  fo o d  m eans con tin u in g  dem and fo r  
fertilizer  to aid farm  production . T h e on ly  surp lus anticipated  is 
o f  anhydrous am m onia  fo r  w hich adequate “ carrier”  is n o t available.

F e r t i l i z e r s  and fertilizer materials were 
produced and sold during 1943 at a 

record high rate. During the coming year 
there will be still greater demand and still 
greater supply of all. T he total sales of 
fertilizer during the calendar year 1943 
were about 11 million tons. Thus there was 
continued for a fourth successive year an 
increase in output of just about a million 
tons per year.

Demand during the past year exceeded 
supply for certain of the component chem
icals, especially for sodium nitrate and 
ammonium sulphate to be used alone on 
crops and for potash. Supply barely 
equalled demand for mixed fertilizer, but 
will fall definitely short of "official” esti
mates of need in the spring of 1944. D e
mand may exceed supply of superphosphate 
if sulphuric acid supply is limited by trans
port restrictions. But no shortage of am
monia is expected except locally in a few 
areas during the season of peak manufacture 
of superphosphate.

T he plant food content of fertilizer in 
1943 has been a trifle less in percentage be
cause of the necessity for reducing the con
centration of nitrogen due to short supply. 
Thus there is currently a slight interruption 
in the upward trend in the concentration of 
total plant food in mixed goods. But the 
total quantity of plant food (in tons) has 
continued to increase yearly and will in
crease still further this year.

T he program of grade standardization to 
simplify marketing practices of the indus
try proved a great aid during 1943. It is 
being continued with minor revisions in 
certain states and regions. T he result is 
that each company, instead of having 
scores of varieties, is supplying a small num 
ber of formulas in each area w ithout in 
any way preventing a farmer from picking a 
grade appropriate for the crop and soil on 
which he wishes to use the fertilizer. The 
enthusiasm of the industry indicates that 
this grade standardization is likely to be a 
permanent practice for all companies even 
when wartime compulsion ends.

Prices of fertilizer materials changed but 
little during 1943, as indicated by the price 
index figures prepared by National Fer
tilizer Association. The most significant 
change was the definite decline in chemical 
nitrogen compounds, a trend contrary to 
the price movement of most other mate
rials.

Farm demand for fertilizer is most in

fluenced normally by the cash income from 
the sale of agricultural products. Thus the 
demand for fertilizer in 1944 would under 
ordinary circumstances be far above normal. 
B ut there is also the need for increased pro
duction per acre with less available farm 
labor. These factors give farmers even 
greater incentive than usual. Some en
thusiasts say that as much as 12 or 13 mil
lion tons of fertilizer would be used in 1944 
if available. Actual consumption will 
probably exceed 11.5 million tons; and the 
total may be even greater if A.A.A. and 
T.V.A. continue aggressively their free or 
subsidized distribution for "soil conserva
tion” and experimental or demonstration 
purposes.

T he general program of fertilizer manu
facture for the spring and early summer 
of 1944 includes two major uncertain
ties. First, there is some doubt as to 
whether enough sulphuric acid can be sup
plied after March to meet superphosphate 
manufacturing demand in certain areas. 
Final decision of military authorities on use 
of acid capacity at plants built for explosives 
will determine this question. Second, great 
uncertainty exists as to two official actions 
on nitrogen supply. I t remains prob
lematical as to whether adequate ship space 
will be assigned for the nitrate which might 
be brought from Chile; and there is grave 
uncertainty as to whether practical means 
will be found to utilize much of the syn
thetic ammonia which can be manufac
tured. This ammonia cannot be stored for 
long periods, nor are adequate carriers 
available to pu t it into usable form for 
either mixed fertilizer or independent use 
in top dressing or side dressing of crops.

T he accompanying table, which gives 
a summary of fertilizer materials used in 
1941, shows clearly the relationship of the

fertilizer industry to many divisions ot 
chemical manufacture and the chemical 
process industries.

PHOSPHATES

Phosphate rock producers were pressed 
last year for rock supplies by the fertilizer 
industry as never before in their history. At 
certain stages it was necessary for super
phosphate makers to shop around in order 
to find rock of the desired quality available 
on schedules suited to their acidulating 
plans.

During the calendar year 1943 there were 
produced approximately 6.5 million tons of 
superphosphate, calculated on the 18 per
cent Ps0 5 basis. (T he actual average was 
about 19.5 percen t) M ore than 6.8 mil
lion tons would have been made if 
ordnance acid could have moved more 
promptly in certain areas. T he output for 
the fertilizer year, ending June 30, is ex
pected to be close to 7 million tons if 
present acceleration can be continued. Of 
the total, more than 6 million tons will be 
distributed by commercial fertilizer com
panies. The balance will be handled 
through Government programs of A.A.A. 
T he production of high-concentration 
superphosphate, 45 percent P2Oc, will be

Potash D eliveries by U. S. Companies
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nearly 300,000 tons of which about one- 
third is expected to be exported through 
Lend-Lease.

Demands for 1944 include more fertilizer 
and superphosphate for Government dis
tribution than can be made available. Some 
critics believe that this portion of the de
mand should not in any event be m et be
cause much of it will require labor and ma
terials which can ill be spared during the 
war period for mere soil conservation pur
poses.

During 1944 it is expected that there 
will be built at least six new plants for 
making superphosphate, and one new plant 
for manufacture of triple-super in Texas. 
The former establishments will be widely 
scattered geographically authorizations by 
W .P.B. having been made already for 
Maine, Missouri, Louisiana, Texas, Idaho, 
and California.

POTASH

The four major domestic potash con
cerns, assisted by a few minor establish
ments, are currently producing potash 
products at the rate of 700,000 tons of 
KjO per year. This is practically double the 
1940 rate, bu t still well below the demand 
for fertilizer, chemical industry, and ex
port. The early allocations of potash for 
1943-44 (the fertilizer year which ends 
July 1, 1944) were as follows:

T o n s of K tO
U nited S ta tes  an d  te rrito rie s  540 ,000
E x p o rt to  U n ite d  K in g d o m . 30 ,000
E x p o rt to  C a n a d a ...................  35 ,000
E x p o rt to  L a tin  A m erica, e tc . 4 ,000
Chem ical m a n u fa c tu re   85 ,000

The allocation for export has been 
severely criticized, and actual shipments 
may be much less than anticipated at the 
beginning of the fertilizer year. Some of 
the material has been re-allocated for chem
ical industry use. Even if there were no ex
port, there would still be a greater demand 
for use in fertilizers than the total supply 
for purposes other than chemical. The 
actual use for chemicals manufacture in the 
United States is expected to be close to
100,000 tons during 1944.

It is anticipated that there will be some 
expansion during 1944, both of facilities for 
manufacture of potash chemicals for use in 
industry and in output of potash-bearing 
fertilizer materials of high K ,0  content. 
Forecasts are that the primary refiners will

Potash Materials Used for Agriculture 
in the United States and Territories, 

Thousands of Tons o f KiO

1941-42 1942-43 1943-44

M u ria te  (60% ) 410 461 388
M u ria te  (50% ) 33 37 45
M an u re  sa lts  (25% ) 37 48 47
S u lp h a te  (50% ) 34 37 39
S. P . M . (22% ) 7 7 11

521 590 530

be able to produce at the rate of 760,000 
tons of K„0 per year by the fall of 1944.

N IT R O G E N

Agriculture is still the most important 
consumer of nitrogen compounds, with 
military' activities a poor second. The nitro
gen materials used for fertilizer during 1943 
contained about 460,000 tons of N , of 
which 256,000 was used in mixed fertilizer, 
and the balance for top dressing or side 
dressing o f  crops. Government agencies 
promise 625,000 tons of N  for fertilizer 
use in 1944, of which 354,000 is wanted 
for mixed fertilizer according to present 
plans. There will also be used a limited 
amount of material containing organic 
nitrogen products, bu t the bulk of such 
nitrogen carriers is to go for either food or 
feed usage in preference to fertilizers.

Two major technical problems remain 
largely unsolved at the beginning of Febru
ary. One has to do with supply of nitrate 
nitrogen for top dressing; the other relates 
to the use of anhydrous ammonia for 
ammoniation of superphosphate.

Conversion of ammonia to sodium ni
trate affords the preferred form of fertilizer 
material for independent use on many 
crops. It and Chilean nitrate are expected 
to be supplied this year to the extent of 
about 825,000 tons. Fully a million tons 
is wanted. There could be more imported 
if ship space were available. Production of 
domestic sodium nitrate could be increased 
at existing plants if more alkali could be 
spared for this purpose and only small 
modifications in equipment were author
ized. Later in the spring it is expected that 
the cut-back in other military activities 
may release the necessary alkali and permit 
some such plant expansion at existing syn
thetic ammonia plants. But those shifts 
will not come soon enough to give any aid 
in fertilizer before the crops of the spring 
of 1945.

Because sodium nitrate cannot be made 
in the amounts desired, it is planned that 
about 230,000 tons of ammonium nitrate 
will be supplied by one or two commercial 
producers, by T.V.A., and by some of the 
Ordnance Department arsenals equipped to 

(Continued on page 134)

Fertilizer Materials Consumed in the United States, 1941, Tons*
C o n tin en ta l U n ited  S ta tes

M ate r ia l
N o rm al su p erp h o sp h a te  1.....................................
N itr a te  of s o d a ..............................................
S u lp h a te  of a m m o n ia .............................................
M u r ia te  of p o ta sh  *.................................................
D o lom ite  a n d  lim estone *.............. .......................
C o n ce n tra te d  su p e rp h o s p h a te 4.........................
P h o sp h a te  rock  1 ......................................................
A m m onia an d  s o lu tio n s ........................................
Sew age sludge (all k in d s ) .....................................
C o ttonseed  m eal • ....................................................
W et-m ixed  b ase  g o o d s ...........................................
C y a n a m id ....................................................................
M an u re  sa lts  an d  k a i n i t7.....................................
T obacco  s te m s ..........................................................
P rocess ta n k a g e ................................................. ..
C as to r  p o m a ce ...........................................................
L an d  p la s te r  • ............................................................
S u lp h a te  of p o ta sh  an d  of p o ta sh -m ag n es ia .
B asic  s l a g B.................................................................
A m m onium  p h o sp h a te s  1 0 ....................................
P e an u t-h u ll m e a l ......................................................
U ram o n , u rea , ca lu rea , e t c ..................................
N itr a te  of s o d a -p o ta sh ..........................................
D ried  fish s c r a p ........................................................
B o n e m e a l.....................................................................
P e a t .   ........................................................................
C ocoa b y p ro d u c ts ....................................................
M iscellaneous n a tu ra l organics 11......................
M iscellaneous p o ta sh  m a te ria ls  u .....................
D ried  an im al m a n u re s ...........................................
M iscellaneous chem ical n itrogenous u ............
G arb ag e  ta n k a g e ......................................................
G u a n o s .........................................................................
M iscellaneous seed m eals u .................................
A cidu la ted  fish ..........................................................
M iscellaneous m a te ria ls  u ....................................
C alcium  m e tap h o sp h a te  *•...................................
M anganese  s u lp h a te ...............................................
T u n g  m e a l ..................................................................
M iscellaneous p h o sp h a tic  m a te r ia ls ................
S and  a n d  o th e r  f ille r ...............................................

T e r r i G ran d
M ixed As Such T o ta l tories T o ta l

2 ,4 8 7 ,0 0 0 1 ,5 3 3 ,0 0 0 4 ,0 2 0 ,0 0 0 28 ,000 4 ,0 4 8 ,0 0 0
6 9 ,000 789 ,000 858 ,000 22 ,000 880,000

354,000 177,000 531 ,000 139,000 670 ,000
522 ,000 80 ,000 602 ,000 38 ,000 040 ,000
301 ,650 74 ,000 375 ,650 375 ,650

95 ,000 167,000 262 ,000 200 262 ,200
35 ,147 160,380 195,527 195,527

186,000 7 ,0 0 0 193,000 193,000
144,000 16,000 160,000 160,000

13,000 137,000 150,000 150,000
130,000 0 130,000 130,000

33 ,000 83 ,000 116,000 4 ,0 0 0 120,000
90 ,000 21 ,000 111,000 111,000
80 ,000 20 ,000 100,000 100,000
89 ,000 3 ,0 0 0 92 ,000 92 ,0 0 0
77 ,000 12 ,000 89 ,000 89 ,000
70 ,000 14,000 84 ,000 84 ,000
59 ,000 5 ,000 64 ,000 6 ,0 0 0 7 0 ,0 0 0

5 ,0 0 0 60 ,000 65 ,000 6 5 ,0 0 0
22 ,000 28 ,000 50 ,000 13,000 63 ,000
50 ,000 0 50 ,000 50,000
31 ,000 6 ,0 0 0 3 7 ,0 0 0 4 ,0 0 0 41 ,000

9 ,0 0 0 16,000 25 ,000 14,000 3 9 ,0 0 0
3 0 .0 0 0 7 ,0 0 0 37 ,0 0 0 1,000 38 ,000
10,000 26 .000 36 ,000 1 ,000 37 ,000
30 ,0 0 0 5 ,0 0 0 35 ,000 35 ,000
30 .000 2 ,0 0 0 32 ,000 32 ,000

4 ,0 0 0 21 ,000 25 ,000 3 ,0 0 0 28 ,000
7 ,000 17 ,000 24 ,000 24 ,000

10,000 12,000 22 ,000 22 ,000
9 ,0 0 0 9 ,0 0 0 18,000 2 ,0 0 0 20 ,000

14,500 500 15,000 . 15 ,000
14,500 500 15,000 . 15 ,000
10,000 3 ,0 0 0 13 ,000 . 13 ,000
11,000 0 11,000 11,000
4 ,5 0 0 5 ,5 0 0 10,000 1 ,000 11,000

0 8 ,949 8 .949 8,949
8 ,0 0 0 500 8 ,5 0 0  , 8 ,5 0 0
3 ,0 0 0 3 ,0 0 0 6 ,0 0 0  . 6 ,0 0 0

4 ,0 0 0 4 ,0 0 0 4 ,0 0 0
650 ,000 650,000 500 650 ,600

5 7 9 7 .2 9 7 3 ,5 3 3 ,3 2 9 9 ,3 3 0 ,6 2 6 276 ,700 9 ,6 0 7 ,3 2 6

D a ta  from  A m erican  P o ta sh  In s t i tu te  w ith  estim ates 
for 1943-44.

• F ro m  U . 8 . D ep artm en t of A gricu ltu re . 1 G rades con tain ing  14 to  24 percen t av ailab le  PaOc. Include« 
728,320 to n s  d istr ib u te d  as  such  by th e  A  A, A. 2 Of th a t  consum ed as  such, 48 p ercen t w as 50 percent grade.
1 U sed  a s  fertilizer filler o r sold as  such by th e  fertilize r Industry , in  ad d itio n , m ore th an  15,000,000 to n s  so la  
by the  lim e o r o ther in d u stries  w as consum ed In  ag ricu ltu re  in  1941. * G rades co n ta in ing  30 to  48 percen t
av ailab le  P 2O5 . In clu d es  95,280 to n s  d istr ib u ted  a s  such by the  A. A. A . an d  18,353 tons d istr ib u te d  by the  
T. V . A. * Includes 5,953 tons d istr ib u ted  a s  6uch In Illin o is  by th e  A. A . A. « In c lu d e s  110,640 to n s  or 
m eal used  as  fertilizer on cotton  farm s an d  m ore th a n  10,000 tons of co ttonseed  m eal d en a tu red  w ith  casto r 
pom ace. T Includes 19,204 to n s  of 20 percent k a in it  consum ed as  such . 8 M a te ria l h a n d le d  by th e  fertilizer 
In d u stry  only. In  a d d itio n , 130,000 to n s  d istr ib u ted  by o th er Industries w as consum ed as  such  in  ag ricu ltu re  in  
1941. * M ostly o p en -h earth  b asic  slag , of w hich 42,682 tons w as d istr ib u ted  by th e  A. A. A. 10 A bou t %  or
the  to ta l consum ed a s  such was th e  16-20 grade. 17 D ried  b lood ; sh rim p , b lue  c rab , a n d  k in g  c rab  sc ra p ; 
hoof a n d  horn  m ea l; etc. « V e g e ta b le  po tash , cem ent-k lln  d u s t, lim e-p o tash , wood ashes , c o tto n -b u ll ashes, 
etc. 18 C aln ltro , calcium  n itra te ,  am m onium  n itra te ,  etc. 14 L inseed , soybean, p ean u t, ap rico t seed, hem p- 
seed, sesam e-seed m eals, etc. 15 Copper su lp h a te , z inc su lp h a te , b o rax , su lp h u r, an d  unsegregatcd . «  A ll 
d istr ib u ted  by th e  T. V. A. « F ig u r e s  for a ll S ta te s  a n d  T errito ries  a re  Included.

CHEMICAL & METALLURGICAL ENGINEERING • F E B R U A R Y  1944 115



S y n th e tic  a n d  N a t u r a l  R u b b e r

Synthetic rubber m ade great strides d u rin g  the past year and should  
con tin u e its upw ard clim b d u rin g  th e  m onths ahead. Im ports o f  

natural rubber w ere sligh tly  h igh er than had b een  predicted . Yet 
rubber w ill b e  very scarce in  1 9 4 4 .

r p u iE R E  is no question regarding the out- 
-*- standing development in rubber during 
the past year. T he synthetic rubber 
industry made tremendous strides as had 
been expected, and well it did for the 
safety of this country depended upon the 
success. It is estimated by the Office 
of the Rubber Director that 233,400 long 
tons of the four types of synthetic rubber 
were produced. Our natural rubber im
ports from all sources, including those 
outside of the W estern Hemisphere, for 
the year 1943 totaled approximately 60,- 
000 tons. T he tire collection plan of 
last year brought in 12,000,000 tires. The 
consumption of crude and synthetic rub
ber in the United States was about 424,- 
000 long tons, while the consumption in 
1944 will be about 757,000 tons.

The breakdown of the 233,374 long 
tons of synthetic rubber produced in the 
U. S. and Canada is about as follows: 
buna S, 183,635 tons; butyl, 2,292 tons; 
neoprene, 32,574 tons; and buna N, 14,- 
875 tons.

As of November 1, the synthetic rubber 
program had progressed to the point 
where completed plants had a rated an
nual capacity of 646,000 long tons. 
Eighty-seven percent of the butadiene- 
from alcohol plants had been completed 
and 39 percent of those producing buta
diene from petroleum.

Progress should continue throughout 
1944 as many new plants will come into 
production, especially in the first half of 
the year. It is expected that the produc
tion will be about as follows: buna S,
710,000 long tons; butyl, 39,000 tons; 
neoprene, 49,200 tons; and buna N, 20,- 
000 tons.

The Rubber Director reports that dis
appointments were encountered in the 
production of butyl rubber. Intensive re
search is being carried on in the hope of 
finding a satisfactory solution to this 
problem. Pending results of this research, 
production is negligible.

All neoprene plants have been com
pleted and are producing at rated capac
ity. These have been among the most 
successful parts of the rubber program.

Imports of natural crude rubber from 
all sources, including those outside of the 
W estern Hemisphere, for the first ten 
months of 1943 were 51,008 tons, accord
ing to Douglas H . Allan, president of the 
Rubber Development Corporation (be
fore the Gillette Committee of the U. S.

Senate Dec. 9, 1943). For the entire 
year Dewey estimated imports would 

'reach 60,000 tons. It is expected that 
imports in the current year will be aug
mented by increased shipments, from 
British territory and be about a third 
greater than in 1943. As a result of the 
creation by the President of the Office 
of Foreign Economic Administration, all 
American development and procurement 
programs in foreign countries have be
come its responsibility.

T he United States has a satisfactory 
supply of scrap rubber on hand. The 
first day of October this amounted to
754.000 tons, including 463,000 tons of 
pneumatic tires and tire parts. The 
monthly consumption of scrap rubber is
35.000 tons.

Besides the tires brought in during the 
tire collection plan of last year, a large 
amount of assorted scrap was collected by 
the government. Much of this has been 
and is being used in the manufacture of 
reclaim rubber. A part of this miscel
laneous scrap, however, is of such low 
quality that it can not be used and will 
have to be destroyed.

Due to numerous complex factors the 
problem of setting a price on the differ
ent rubbers had not been simple. The 
most practical approach, according to the 
Progress Report, No. 4 of Office of R ub
ber Director, has been to average all of 
the cost of all of the synthetics under 
present conditions and all of the crudes 
now being obtained and then price the 
various rubbers in such a way that those 
who are required to use any particular 
synthetic are not at a serious disadvan
tage when in competition with those using 
any other.

Based on this reasoning, crude and syn
thetics used in making government prod
ucts are priced per pound as follows:

C e n ts
C ru d e  r u b b e r ............................................................  40
N e o p re n e  ( G R - M ) ................................................ 4 5
B u n a  S ( G R - S ) .....................................................  30
B u ty l  ( G R - I ) .........................................................  3 3

It was expected by Rubber Director 
Dewey that the stockpile of crude and 
synthetic rubbers at the end of 1943 
would amount to 205,000 long tons and 
by the end of 1944 will drop to 151,000 
long tons. It should be noted, however, 
that by the end of 1944 perhaps 50 per
cent of the stockpile will be in synthetic 
rubbers and there will be less crude than 
the Baruch Comittee considered an irre
ducible minimum. He has stated that 
during 1944 restrictions on the use of 
crude rubber will be increased until the 
ultimate objective of a practically com
plete conversion (all bu t a few large and 
heavy duty tire sizes, etc.) has been ob
tained and we are able to live within our 
income of new crude receipts.

T he president of one of the large rub
ber companies recently said that assuming 
the rubber lands will not be destroyed when 
the Japanese are driven out potential world 
rubber capacities will be roughly 1,800,000 
tons of natural and 1,000,000 tons of syn
thetic. This is a total of 2,800,000 tons 
annually of natural and synthetic rubber or 
more than twice as much rubber as the 
world has ever used in any one year. These 
estimates assume that low-priced natural 
rubber or synthetic rubber, or both, will be 
available after the war, which is more than 
likely.

Position o f United States and Canada 
at end o f 1943 and 1944

1943 1944
Inventory, January 1 ......................  443,000 205.000
New supplies:

Crude......................................... 60,000 81,000
Synthetic........................................  223,000 818,000

T o ta l  736,000 1.104,000
Requirements  531,000 953,000

Balance, December 31........  205,000 151,000

D a ta  from  P rogress R eport No. 4 of Office of R ubber 
D irecto r

Status o f  Plants on Nov. 1, 1943
Rated 

Capacity of 
Construction

Com %
Rated pleted— Com

Product Capacity 10/31/43 pleted

Long Tom Long Tom
B u d s  S ...................... 735,000 585,000 SO
B uty l......................... 75,000 21,000 28
Neoprene.................. . 40,000 40,000 100

850,000 646,000 76

Butadiene: Short Tom Short Tom
From alcohol........ 230,000 200,000 87
From petroleum.. . 460,400 . 179,900 39

690.400 379,900 55
Styrene...................... . 202,700 163,700 81

D a ta  from  Projtress R eport N o. 4 of Office of R ubber 
D irector

1943-1944 Estimated Quarterly Production of Synthetic Rubber for Buna S, 
Butyl, Neoprene, and Buna N

3 1943   Year .------------------------ 1944------------------------  Year
1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total

B u n aS .............................  3,102 18,792 56,741 105,000 186,635 145,000 185,000 190,000 190,000 710,000
Butyl................................  35 393 364 1.500 2,292 4,000 6,000 12,000 17,000 39,000
Neoprene......................... 4,372 5,853 10,049 12,300 32,574 12,300 12,300 12,300 12,300 49,200
B u n aN ............................  2,977 3,335 4,063 4,600 14,875 5,000 5,000 6,000 5,000 20,000
Total ------------  ---------  ---------  ----------- ----------- ----------- ----------  ------------------------ -------------

Synthetic..................... 10,486 28,373 71,217 123,300 233,376 166,300 208,300 219,300 224,300 816,200

All quantities are estimated in long tons. ’ Includes neoprene and Buna N capacities of private plants. D ata from  
Progress Report No. 4 of Office of Rubber Director
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P la s t ic  M a te r ia ls
W artim e applications fo r  plastics by the A rm y and Navy carried the  
industry to an all-tim e h igh . As was the case in  other fields p ro
duction w ould have been  m uch greater had raw m aterials been  avail
able. Several new  resins have im portant p eacetim e sign ificance and  
should  be watched fo r  im portant developm ents.

Th e  p r o d u c t i o n  of cellulose acetate 
plastics in 1943 was far ahead of that in 

the previous year. In fact, it was as large as 
the W ar Production Board would permit. 
Several factors played a part in its limita
tion, the principal one being the supply of 
plasticizers. Notwithstanding this rapid 
growth in production, manufacturers were 
not able to meet military demands which 
made it necessary to place all cellulose 
derivatives on allocation in July. Part of 
the expansion in production facilities has 
been made at the expense of cellulose 
nitrate.

CELLULOSE PLASTICS

High acetyl cellulose acetate production 
went up rapidly throughout the year and 
the trend shows every evidence of con
tinuing. This high acetyl plastic is being 
used wherever dimensional stability over a 
wide range of temperatures and humidity 
conditions are required. Another attraction 
is its moisture resistance which is better 
than that of the ordinary types of cellulose 
acetate.

In the case of the very high acetyl cellu
lose acetate, known as triacetate, not much 
progress has been made. This lack of 
progress is said to be due to inability of 
existing equipment to extrude and other
wise fabricate this new material. At present 
a limited amount is being spun, by using a 
solvent, into bristles. High acetyl molding 
powder prices remained steady throughout 
the year. T he base price for all acetate 
molding powder has been 44c. per lb.

Production of cellulose acetate in the 
form of sheets, rods, tubes, and molding 
powder in 1943 is estimated to have been
39,000,000 lb., which may be compared to 
an estimated 36,200.000 lb. in the previous 
year.

Cellulose acetate butvrate showed an in
crease in consumption during the year and 
is expected to continue the growth in the 
months ahead. The splendid molding 
characteristics and dimensional stability ac
counted for increased demand for this 
plastic for wartime applications. During 
the year about 13,000,000 lb. were con
sumed. The figure for the previous year 
was in the neighborhood of 12,000,000 lb.

All cellulose nitrate production facilities 
were kept in continual operation, however, 
as previously mentioned, more and more of 
the equipment was converted to production 
of acetate. This condition was due to the

fact that the demand for acetate was 
greater than for nitrate. As a result of this 
switch production slumped to 13,765,000 
lb. In 1942 production had been 15,-
148,000 lb. and in 1941, 16,479,000. 
W hile a plasticizer shortage had no effect 
on the production in 1943 the lack of suf
ficient camphor is now cutting into the 
volume. This shortage is expected to result 
in a further reduction in the production of 
cellulose nitrate during the first six months 
of the current year.

Ethyl cellulose was in such urgent de
mand by the Army and Navy that W PB 
placed it on allocation early in the year. 
This demand continues to lead production 
although facilities have been increased. It 
is being used as a molding powder and in 
coatings. It shows great promise in low- 
pressure laminations with cloth for landing 
boats and parachute drop containers due to 
the high impact strength of the fabricated 
object. In 1942, production of molding 
powder probably reached 3,000,000 lb., 
double the output for the previous year. 
Price of ethyl cellulose molding powder in 
the first six months of the year was 58c. per 
lb., then a reduction of 2 cents on finished 
molding powder was made.

PH EN O LIC  RESIN

Phenolic resin production took a sharp 
upturn last year as a result of completion of 
several new phenol plants. At last the 
phenol capacity has reached and passed the 
demands making unnecessary completion 
of certain of the plants. Production of 
phenolics last year has been estimated at
250,000,000 lb. which may be compared 
to 122,439,000 lb. in 1942. About 115,- 
000,000 lb. of molding powder were turned 
out last year, and 68,000,000 lb. of lami
nating resin (on a dry basis).

There have been no price changes in the 
phenolics in some time. Price of the dark 
colors remained at 13Jc. per lb. An im
proved type of resin was developed to meet 
certain requirements which was priced at 
16c. per lb.

Like all plastics the ureas and melamines 
continued to make progress. Probably as 
much as 60,000,000 lb. were produced last 
year. Of this poundage about one-half 
represents urea molding powder. The U. S. 
Tariff Commission reports 1942 production 
of 37,515,785 lb. of urea resins.

There have been no price changes in the 
urea-formaldehyde resins. T he price re

mained at 22c. per lb. in carload lots. How
ever, there was a slight downward trend in 
melamine resins. They are selling at 50c. 
per lb.

Due to the enormous demands for 
styrene by the synthetic rubber industry 
applications for polystyrene resins have 
been confined to military needs more 
urgent than rubber tires, inner tubes and 
so forth.

Late in 1942 polystyrene molding pow
der price dropped from 45 to 30c. per 
lb. W hen large lots of the styrene now 
going into rubber are available for plastics 
the price is expected to go even lower.

One of the largest gains in the plastics 
industry was made by the vinyl resins. Pro
duction of all the vinyl resins (including 
vinylidene chloride) has been estimated at 
over 100,000,000 lb.

V IN Y LID EN E C H LO RID E RESIN

Vinylidene chloride resins have made 
considerable progress in many new direc
tions. W hile they are still best known in 
the process industry as a new piping mate
rial, they are also useful for moldings, coat
ings, films and filaments. A recent develop
ment has been transparent film or sheeting 
of vinylidene chloride. Its moisture re
sistance has made it popular for these 
purposes. It is nonflammable, and flexible. 
New methods of extrusion have made pos
sible pipe with a wall thickness as large as 
I  in. and a pipe size of 4 in. Tubing and 
piping have been used far more extensively 
in the chemical industry than heretofore.

Increased demand from the Army and 
Navy for acrylic resins for aircraft parts, 
and ships of various kinds have made it 
necessary to enlarge manufacturing facili
ties. At the year end the plants had a com
bined annual capacity of 32,000,000 lb.

Many and varied have been the develop
ments. It will suffice to mention only a 
few. Polyethylene resins are adaptable to 
the manufacture of products as varied as 
collapsible tubes for toothpaste, water
proof coatings, piping, adhesives and elec
trical insulation. The resins are available 
in substantial quantities on allocation for 
war applications. They are made by E. I. 
duPont de Nemours & Co. and Carbide and 
Carbon Chemicals Corp. This new material 
is particularly valuable for its dialectic prop
erties and water resistance. Benzyl cellulose 
is being studied by Hercules Powder Co. 
Among the characteristics of this material 
are extremely low moisture absorption, re
sistance to chemicals and useful electrical 
properties. Thermoplastics for laminating 
at no pressure, low pressure, or high pres
sure appear to have a bright future.

In 1944 large articles probably will be 
produced from thermoplastics, there will be 
larger injection molding machinery, ex
truders will produce larger tubes, sheets, 
and the like. Also there will be more de
velopments in blowing cellulose esters..
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A lc o h o l a n d  S o lv e n ts

A lthough new  production  records w ere estab lished  last year in  the  
so lvents industry, m ilitary and other essentia l requ irem ents  
increased  so rap id ly  that they absorbed the greater part o f  the  
output. T h e  ou tlo o k  is not regarded as favorab le fo r  m uch  
im p rovem en t in  the supp ly  situation  in  the current year.

r p u E  a l c o h o l  and solvent business last 
■*- year was decidedly interesting inasmuch 

as almost every problem which can be 
anticipated in a business of this kind pre
sented itself and demanded a prompt solu
tion. To begin with, there was an urgent 
call for deliveries both for domestic and 
foreign account. This placed producers in 
a position where they were called upon to 
enlarge operations in the face of manpower 
shortages, difficulty in securing ample sup
plies of raw materials together with unusual 
problems connected with packaging and 
shipping. In some cases activities were af
fected by difficulties in plant operations and 
even the elements, in the form of floods 
and hurricanes, played a part in upsetting 
production schedules. Nevertheless, when 
the final tabulations had been made it was 
found that the industry had done re
markably well and had come close to meet
ing the bogies which had been set.

ETH Y L ALCOHOL

At the beginning of the year, it was esti
mated that a total of 502,000,000 gallons 
of ethyl alcohol would be produced from all 
sources. This estimate was reached on the 
assumption that 375,000.000 gallons would 
come from gTain, 68.000,000 gallons from 
molasses, and 59,000,000 gallons from syn
thetic. Consuming requirements were esti
mated at 453,000,000 gallons which meant 
that stockpiles would be increased by 49,- 
000,000 gallons. However, as the year ad
vanced it was found necessary for various 
reasons to make revisions in the earlier 
estimate and the actual outturn was re
ported at 451,000,000 gallons which still 
left a surplus as consumption wrs 433,- 
000,000 gallons. Production ran consider
ably above consumption in the first six 
months and by the middle of the year the 
surplus had reached approximately 130,- 
000,000 gallons. Later on, requirements ex
panded rapidly and toward the close of the 
year were exceeding production by about
10,000,000 gallons a month. As a result 
there was a drain upon the reserve holdings 
which reduced them to about 80,000,000 
gallons at the end of the year.

A supply of molasses was on hand at the 
beginning of the year and for a time a 
number of plants operated solely on this 
material. W ie n  the molasses supply had 
been exhausted, these plants turned to

grain as a raw material but some plants used 
up their inventories before their grain-grind
ing facilities were ready to operate and as a 
consequence some alcohol production was 
lost at this point. After the grain facilities 
had been installed, the Commodity Credit 
Corp. changed its buying set-up which 
proved a handicap in securing supplies of 
this material. Fortunately, however, the 
tanker situation turned more favorable and 
the Maritime Commission made available 
fifteen tankers for transporting molasses 
which eased matters in the Gulf and 
Eastern Seaboard areas. Further assistance 
was found in the bringing into operation of 
a new synthetic plant which contributed 
substantially to the grand total for the year.

On the consuming front, relatively new 
outlets increased their demands at a time 
when producers were sorely pressed to meet 
already existing demands. Military require
ments for glacial acetic acid were abnor
mally high and some alcohol plants used 
their outputs for conversion into acetic 
acid. Around the middle of the year, buta
diene plants which use ethyl alcohol as a 
raw material, came into operation and it 
was not long before these plants began to 
exceed their rated capacities. In the latter 
part of the year butadine production was 
consuming alcohol at a rate of close to
27,000,000 gallons a month. Consumption 
for anti-freeze purposes was the largest in 
more than 10 years and amounted to 48,- 
000,000 gallons. Lend-lease requirements 
also were heavy with the bulk of shipments 
going from the eastern seaboard and this 
kept stocks in that area at a low level 
throughout the year.

In line with the higher cost of produc
tion, ceiling prices for alcohol were con
siderably above the levels of the prewar 
years. A special, and very high, price was 
permitted in the case of a producer on the 
Pacific Coast where it was found necessary 
to relieve a trying situation even though it 
meant a rift in the uniform price ceiling.

M ETH A N O L

M ethanol followed the pattern which 
ran through the solvents industry, namely 
a speeding up of consuming requirements 
and the forcing of outputs to new records. 
All plants worked at capacity with reports 
that government plants attained results 
higher than had been anticipated. Total

production is estimated at about 100,- 
000,000 gallons of which commercial 
plants accounted for about 70,000,000 gal
lons. Commercial production was divided 
about 65,000,000 gallons to synthetic and 
a little under 5,000,000 gallons to natural. 
T he extent to which methanol production 
has been increased may be inferred from 
the fact that the 1943 outturn was prac
tically double that of the last normal year. 
This material was continued under directive 
control of shipments with a surplus main
tained in anticipation of any special mili
tary demand which might arise. The ban 
on the use of methanol in the anti-freeze 
trade was continued and very little of that 
product went for such end purposes. The 
wood distillation branch found a larger mar
ket for denaturing grade bu t was not able 
to extend production as much as desired 
owing to the shortage in supplies of wood.

All indications point to a shortage of 
ethyl alcohol in 1944. If this proves to be 
correct, it may follow that permission will 
be given to release a substantial amount of 
methanol for anti-freeze so as to cut down 
demand for ethyl alcohol from that quarter.

ISOPROPYL ALCOHOL

Isopropyl alcohol made vast strides dur
ing 1943 and emerged as a major product 
with production reaching a total of approxi
mately 65,000,000 gallons. The greater 
part of this material was converted into 
acetone and other chemicals bu t the rise in 
output made it possible to supply a number 
of other im portant consumers and the 
broadening of its markets is regarded as an 
indication that production will continue to 
gain in volume.

A C ETO N E

T he course of acetone production was 
beset with difficulties to an extent greater 
than in the case of any of the other sol
vents. At times the situation was so con
fusing that both producers and important 
military agencies were disturbed by the 
possibility that vitally needed supplies 
would not be forthcoming. One producing 
company ran into a series of unfavorable 
circumstances which resulted in a substan
tial loss in output. Early in the year, this 
plant was put out of operation for some 
weeks due to the Mississippi floods. Later, 
production was again curtailed because of 
inability to obtain a sufficient supply of 
coal. Still later, the plant was slowed up by 
a strike of the workers. Another plant, and 
one of the largest, was crippled for a time 
as a result of a hurricane. A third producer, 
manufacturing both fermentation and syn
thetic, ran into serious problems with both 
operations which brought the output below 
what had been anticipated.

These conditions were all the more re- 
gretable because both lend-lease and mili
tary requirements had increased sharply. 
O ther essential uses also were extended par
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ticularly where acetone might be used to 
relieve the shortage of ethyl acetate and 
methyl ethyl ketone. Total production for 
the year was about the same as in 1942 but 
as demand was larger, this material was in 
a tight position at all times. T he supply 
situation was greatly helped by the fact that 
one isopropyl alcohol producer was able to 
increase his output sufficiently to supply 
two other producers with part of their re
quirements and at the same time convert 
part of the isopropyl alcohol in spare equip
ment. This action in large part made up 
for the forced loss in acetone production.

H IG H ER  ALCOHOLS AND 
A CETATE

Both production and demand for normal 
butyl alcohol were curtailed by the same 
disasters that affected the acetone market, 
but the producer of synthetic was able to 
turn out enough additional material to off
set these losses so that production was equal 
to or slightly exceeded the amount pro
duced in 1942. As in the previous year, 
virtually the entire production was disposed 
of in special military channels and lend- 
lease, shipments. The chief difficulty ex
perienced by butyl alcohol producers was in 
obtaining raw material supplies at prices 
which would enable them to operate within 
their ceiling price. The year was marked by 
frequent price adjustments attended by 
official regulations.

Synthetic amyl alcohol was available for 
civilian use only in a very small way as the 
bulk of production was reserved for mili
tary purposes. Secondary butyl acetate 
found a receptive market bu t here again 
trading was restricted by the paucity of of
ferings. The greatest part of secondary butyl 
alcohol production was diverted to the 
manufacture of methyl ethyl ketone.

T H E  OUTLOOK

On the assumption that the European 
phase of the war will continue into the late 
summer or early fall, it may be possible to 
form more or less definite views regarding 
the outlook for solvents in 1944. It is 
practically certain that demand for ethyl 
alcohol will be substantially greater than it 
was in 1943. Latest estimates place total 
requirements for the year at 632,000,000 
gallons and the prospective output is esti
mated at 393,000,000 gallons. Surplus 
holdings at the close of 1943 were approxi
mately 80,000,000 gallons and as 1944 con
sumption is figured to outstrip production 
by 39,000,000 gallons, the stockpile will 
have been reduced to 41,000,000 gallons at 
the end of December. Since about 30,000,- 
000 gallons are regarded as the minimum 
working inventory at synthetic rubber 
plants, arsenals, powder plants, and tank- 
port terminals, there is no cushion for any 
shortages in raw materials in case of plant 
breakdowns.

Requirements for industrial alcohol for 
1944 are classified as follows:

G a l lo n s
D i r e c t  m i l i t a r y  u s e  ...................  4 8 ,0 0 0 ,0 0 0
L e n d - l e a s e  ......................................... 5 9 ,0 0 0 ,0 0 0
S y n t h e t i c  r u b b e r  ...........................  3 2 8 ,0 0 0 ,0 0 0
I n d i r e c t  m i l i t a r y  a n d  c i v i l i a n .  1 6 5 ,0 0 0 ,0 0 0  
A n t i f r e e z e  ......................................... 3 2 ,0 0 0 ,0 0 0

6 3 2 ,0 0 0 ,0 0 0

If military and lend-lease requirements 
are not pared down to an absolute mini
mum, any reduction in total needs as now 
estimated, will have to come from the syn
thetic rubber program and from indirect 
military and civilian allotments. As the 
butadiene plants which depend on alcohol 
are running about 150 percent of their 
normal, the probability is that they will re
quire more alcohol than scheduled rather 
than less.

It is expected that not more than 200,- 
000,000 gallons of blackstrap will be pro
duced in Cuba and 40,000,000 gallons in 
Puerto Rico. This points to the conclusion 
that a large percent of alcohol production 
must come from grain and the grain supply 
will not become clear until more informa
tion is at hand regarding acreages and 
growing conditions.

T he major problems confronting pro
ducers and government agencies in charge 
of the alcohol program are to make every 
effort to increase production of butadiene 
from petroleum in order to reduce require
ments for alcohol; to obtain increased pro
duction facilities in time to relieve the 
threatened shortage; to maintain strict con
trol over distribution so that producers of 
essential end products will have their re
quirements met, and at the same time to 
minimize all non-essential uses.

As it is anticipated that demand for ace
tone in the current year will be less active 
than it was in 1943, larger quantities of 
isopropvl alcohol should be available for 
general distribution which may help some
what to relieve the shortage of ethyl. How
ever, in order to extend the supply of 
methyl, it is possible that larger amounts of 
isopropyl will be earmarked for that pur
pose, so that possibly the civilian supply 
will not show any improvement over the 
1943 position.

SU LPH URIC ACID
(Continued from page 112)

and the producers, had grown to unprece
dented levels by the end of 1942. These 
stocks now appear to have fallen to normal 
levels, and the amount consumed thus 
during the year seems not less than 515,000 
long tons. Thus total acid from sulphur 
was evidently about 10,630,000 short tons 
(50 deg. basis).

Only a negligible amount of Spanish 
pvrites is believed to have entered the 
country during 1943. W hat imported

pyrites was used came chiefly from Canada. 
However, the largest Canadian mine ceased 
operation during the latter part of the 
year. Total domestic and imported pyrites 
consumption is believed, however, to have 
been nearly as large as in 1942, so that the 
total has been set at 1,000,000 tons (com
pared with 1942 domestic production of 
720,360 long tons averaging 42.6 percent 
S ), yielding approximately 2,200,000 short 
tons of acid (50 deg. basis).

In 1942 the Bureau of Mines credited 
smelters with production of 1,120,000 
short tons of acid (50 deg. basis) from 
waste metallurgical fumes, while the same 
source is author of the estimate of 98,000 
short tons recovered in plants using ILS as 
the sulphur source. For 1943 we estimate 
the comparable figures as 1,300,000 tons 
and 100,000 tons, giving a total 1943 pro
duction of 13,930,000 short tons, 50 deg. 
Bé. basis, compared with 12,518,000 tons 
in 1942. Of the total, about 62 percent 
was made by the contact process.

One possible source of confusion with 
the new monthly Census figures on acid 
production is the presentation of two sets 
of data, total new acid, and total new acid 
plus re-cycled spent acid. The re-cvcled 
spent acid is not included in our estimates.

ALKALIS

(Continued from page 113)

stant. W here the oil deficiency is made 
up by addition of rosin, as it frequently 
was, it appears that the consumption of 
caustic is little affected, since the rosin 
saponifies with the production of detergent 
material claimed-to equal or even improve 
on the soap it replaces.

Largest caustic increase was in the mis
cellaneous classification, which now in
cludes exports, for security reasons. Exports 
were relatively large, while several other 
uses lumped here, including metals pro
duction, synthetic rubber, and explosives, 
all contributed materially to the total.

Chlorine production was about 22 per
cent larger than in 1942, so far as that part 
of the production reported by the Census 
is concerned. W e have not attempted in 
this case to add the output of the unre
ported ordnance plants. W ithout them, 
1943 evidently saw production of about
1.200.000 tons (estimated from 11 months’ 
figures), compared with 987,784 tons in
1942. Of this total, we estimate that some
937.000 tons was produced in plants which 
finished the caustic soda which was pro
duced simultaneously, while 133,000 tons 
was produced by electrolysis of salt, but 
without finishing the caustic. Finally, in 
addition, about 130,000 tons was produced 
by other processes, such as in the manufac
ture of KOH, metallic sodium, synthetic 
sodium nitrate and electrolytic soda ash.
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S y n th e tic  O rg a n ic  C h e m ica ls

For the synthetic organic chem ical industry, the past year has wit
nessed precedent-breaking production  in alm ost every branch of 
the field. Most spectacular, o f course, have been the advances m ade  
by those synthetics o f  non-coal-tar orig in . Increasing attention  has 
been given to the u se o f  petroleum  and natural gases as raw m ate
rials fo r  the synthesis o f  m any industria l organic chem icals.

P r o d u c t i o n  of synthetic organic chem- 
icals, particularly those of non-coal-tar 

origin, continued to spiral upward during
1943. The pace, however, was not as rapid 
as for 1942, in which year production of 
non-coal-tar synthetic organics increased 
141 percent over 1939 and 46 percent over 
1941 to reach an all-time record of some
3,660,000 tons. T he accompanying chart 
shows the precipitous rise of this important 
branch of the organic chemical industry.

PETR O LEU M  SY NTHETICS

O utput of high-octane gasoline, largely a 
blend of synthetic organic chemicals, sky
rocketed during 1943. Aviation gasoline 
production at the beginning of 1942 was at 
the rate of 43,000 bbl. daily; it is now in 
excess of 225,000 bbl. daily and will prob
ably reach 400,000 bbl. well before the end 
of the year. At present, 34 units are pro
ducing aviation gasoline, and 38 more will 
be in production within another six 
months. Some 22 or more projects will be

completed during the second half of 1944.
Until 1939, production of toluol in this 

country depended entirely on the coal-tar 
industry and amounted to about 20 million 
gallons yearly. Now, however, the petrol
eum industry is supplying close to 75 per
cent of the entire toluol output, about 
90 percent of which is used in the manu
facture of T N T .

Chemicals for up grading aviation gaso
lines have attracted much attention during 
the past year. Among the more important 
blending agents that have received serious 
consideration are cumene, certain xylidines 
and other aromatic amines. Some of these 
are already in large-scale production and in 
use on our air fronts.

In total, the petroleum refineries of the 
United States are contributing enormous 
quantities of at least seven special products 
necessary to the prosecution of the war. 
These include (1) butadiene for synthetic 
rubbers; (2) toluol for T N T ; (3) benzene 
for blending in aviation fuels and for manu
facture of cumene and styrene; (4) buty-

Table I— U. S. Production o f Specified Synthetic Organic Chemicals ’

A c e ta ld e h y d e ....................................
- A ce tic  ac id  (1 0 0 % ).......................

A ce to n e ...............................................
A cety lsalicy lic  a c id .................
A m ines, t o t a l ....................................
B u ty l ac e ta te , n o rm a l (9 0 % ). .
B u ty l  a c e ta te , t o t a l .......................
E th y l a c e ta te  (8 5 % ) .....................
E th y l e th e r ........................................
F o rm ald eh y d e  (4 0 % )...................
H ex am e th y le n e te tram in e . te c h . 
H y d ro q u in o n e . p h o t, g rade
Iso p ro p y l a lco h o l............................
M e th y l ch lo ride  (1 0 0 % )..............
M e th y l cyc lohexano l....................
M e th y l s a lic y la te ............................
O xalic a c id ........................................
P lastic izere. n o n -c o a l- ta r .............
Salicy lic a c id ....................................
S u lfa  d rugs , to t a l ............................

J
1939 1940 1941 19Í2

2 0 1 ,4S4,S31 179 ,510 ,000 2 2 4 ,4 4 5 ,1 4 2
1 1 9 ,652 ,650 186 ,364 ,384 225 ,6 7 1 ,0 6 3 2 6 4 ,8 9 8 ,6 3 2

201 ,5 0 6 .3 3 4 3 3 0 ,0 0 0 ,0 0 0 '
5 .3 7 1 ,6 8 2 6 ,4 0 9 ,8 2 4 8 ,0 8 4 ,0 0 3 S , 170 ,113
1 .4 8 7 .6 4 3 1 ,9 6 9 ,4 4 1 3 ,1 9 0 ,6 5 9 4 ,4 3 6 ,4 9 2

6 7 .0 2 4 ,6 5 8
7 7 ,7 3 4 ,2 1 4 8 6 ,7 2 1 .0 5 7 1 00 ,381 ,337
6 7 ,S 97 ,40S 7 5 ,3 6 8 ,8 0 3 9 4 ,6 8 9 ,8 7 8 8 5 ,9 9 3 ,6 2 1

2 2 ,6 4 5 ,5 2 1 5 5 ,0 1 7 ,6 0 9
1 34 .47S .S 27 IS O .884 ,573 2 7 7 .0 0 0 ,0 0 0  1 4 8 5 .0 0 0 ,0 0 0  »

1 5 ,3 3 2 .9 9 3
1 ,4 4 1 ,3 2 9 1 ,2 8 8 ,6 4 7 1 ,883 ,611 3 ,0 0 5 ,6 8 8

1 7 9 ,062 ,266 2 1 9 .9 2 5 ,9 0 0 3 8 0 .0 0 0 ,0 0 0  •
3 .0 2 1 ,0 7 8 3 ,0 4 1 ,6 6 1 4 ,9 1 1 ,3 6 0 4 ,5 5 7 ,5 9 7

997 ,645 1 ,6 5 6 ,7 7 8
1 ,6 8 4 .6 1 9 1 ,641 ,5 7 1 2 ,5 7 7 ,6 0 1 2 ,2 5 0 ,1 2 4

1 0 ,4 1 6 ,2 6 9 1 2 ,9 2 1 ,2 2 7 15 .8 5 1 ,2 0 0 1 5 ,1 1 0 ,2 7 6
6 ,0 3 1 ,5 4 8 8 ,4 7 4 .0 5 2 1 2 ,1 1 8 .0 3 2 2 5 ,0 3 2 .8 2 9
4 ,2 5 9 ,6 7 5 5 ,0 6 8 ,0 1 0 5 ,3 2 0 .0 8 0 4 ,1 3 1 ,4 8 3

5 ,4 3 4 ,4 2 7

. 1 From U.S. T ariff Commission. A I (inures a re  given In pounds.
5 A pproxim ated by Chrtn. <f ,1/ef. (or 1941. 3 Approxim ated by Chcm. t  ¡ le t .  for 1943.

Table II— U. S. Production o f Coal-Tar Synthetic Organic C hem icals1
,  , ,, 1937 1938 1939 1940 1941 1942
I n te r m e d ia t e s   575 .893  4 0 1 ,943  0 07 ,175  8 05 ,807  1 ,0 0 6 .5 6 4  1 ,2 3 0 ,9 6 5

 ;   122 .245  S I , 759 120,191 127 ,834  168 ,595  151 ,878
U o to r  la k e s  a n d  t o n e r s ...................  I S ,041 14 .407  18 ,154  19 ,213 2 6 ,2 7 8  17 ,176
M e d ic in a ls  . . .    14,800 11 ,097  15 ,188  18 ,214  2 9 .7 7 5  3 5 ,3 1 8
F lav o rs  an d  p erfum es  4 -35G 3 ,8 3 7  5 .34g S i4S 5 g 931 7 947
R u b b e r  c h e m ic a ls ............................. 29 .202  18 .771 2 9 ,9 6 6  37 ,139  4 0 ,5 7 5  3 4 ,2 3 5
M isce llan e o u s .....................................  42 ,395  3 9 ,5 9 3  69 ,681 92 ,023  155,069 2 2 7 ,809

1 As thousands o! pounds. Data from U.S. T ariff Commission.

lencs for aviation fuels and for butadiene; 
(5) xylene solvents; (6) isobutvlene for 
synthetic rubber and hydrocarbon fuels; 
(7) ethylene for synthetic alcohol. In 
addition, the petroleum industry is con
tributing considerable quantities of other 
vital chemicals, ranging from sulphuric 
acid to methyl ethyl ketone.

Early in 1943 the Standard Alcohol Co., 
affiliated with Standard Oil Co. of Louisi
ana, began large-scale production of ethyl 
alcohol from ethylene gas in a new plant at 
Baton Rouge. Total production of alcohol 
by synthetic processes last year amounted 
to about 55,000,000 gal. of 190-proof 
product. Chemical manufacturing in 1942 
took about 74,000,000 gal. of alcohol, of 
which acctaldehyde accounted for about 45 
percent, ethyl chloride for 15 percent, ethyl 
acetate for 13 percent, ethylene dibromide 
for 4 percent and synthetic acetic acid for 
2 percent.

This marked trend toward the increasing 
use of petroleum and natural gases as raw 
materials for chemical products is illus
trated by the very recent announcement 
that Cclnnese Corp. of America has begun 
construction of a new $5,000.000 chemical 
plant near Corpus Christi, Texas. This unit 
will produce acetic acid, acetone, methanol 
and formaldehyde from Texas petroleum 
materials.

C H LO RIN A TED  HYDROCARBONS

Chlorinated hydrocarbons continued in 
heavy demand, bu t the situation was eased 
by the new Dow units in Freeport ■ that 
began producing substantial amounts of 
carbon tetrachloride and hexachlorethane 
during the year. A new duPont unit in 
Michigan began operations during 1942. 
Trichlorethylene, with an annual produc
tion now probably in the neighborhood of
100,000 tons, has become the tonnage king 
of this group of industrial organic chem
icals. Carbon tetrachloride is second in 
importance tonnage-wise.

A new plant addition, making possible a 
55 percent increase in the productive 
capacity for Freon (dichlorodifluorome- 
thane), was announced during the year by 
Kinetic Chemicals, Inc. This plant addi
tion, authorized even before a previous in
crease in capacity had been completed, is 
scheduled to begin operations during the 
first quarter of 1944. This chemical is in 
big demand as a refrigerant and as the pro
pelling and dispersing agent in the new 
aerosol insecticide developed to combat the 
malaria-carrying mosquito on tropical fight
ing fronts. Demands from the armed serv
ices are heavy, bu t needs are not yet always 
available. Incidentally, this new insecticide 
development is believed to have a promis
ing postwar market in household units. 
Civilian requirements for Freon for use in 
refrigeration and air conditioning equip
m ent during 1944 have been estimated at 
approximately 6,700 tons.
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Production of pentaerythritol and hexa- 
mine (hexamethylenetetramine) for high 
explosives increased greatly during the past 
year, but the magnitude of this increase is a 
military secret. Hexamine is the basis for 
one of the principal ingredients in the so- 
called "block buster” bombs. Both these 
chemicals will undoubtedly find a ready 
postwar market in the plastics field.

PHENOL

Phenol production has continued to rise 
because of the heavy demand for its use in 
plastics and in military explosives. Total 
production of natural and synthetic phenol 
for 1942 amounted to about 75,000 tons, 
of which all but about 14,000 tons was of 
synthetic origin. In that vear some 50 per
cent of phenol production went into vari
ous phenolic plastics, 11 percent into 
chemicals and medicináis, 17 percent was 
destined for export, and over 20 percent 
was earmarked for military explosives and 
other uses. By the second quarter of 1943, 
production of synthetic phenol was at the 
rate of over 90.000 tons per year. One 
small plant ceased operations during 1943, 
while another one erected in the South by 
Reichhold Chemicals, Inc. is now being 
started up.

Construction of a second plant for the 
manufacture of acrvlonitrile was announced 
in May by Rohm & Haas. This unit, now 
in production, brings to four the total num 
ber of acrvlonitrile plants in operation in 
this country.

A number of new organic chemical 
plants were constructed during the year for 
the primary purpose of producing various 
accelerators, antioxidants and other chem
ical agents for the synthetic rubber pro
gram. Among these plants were three units 
to  produce phenyl napthylamine, both 
alpha and beta, that will have a combined 
yearly capacity reported to be in the neigh
borhood of about 15,000 tons and five 
small plants to make dodecyl mercaptan 
that will have a total capacity estimated at 
over 2,300 tons. A large ethyl chloride 
plant has been erected by duPont at Baton 
Rouge, while the Ethyl Corp. has built a

T a b l e  I V — S y n t h e t i c  O r g a n i c  C h e m i c a l  P l a n t s  C o n s t r u c t e d  P r i m a r i l y  t o  S u p p l y  

t h e  S y n t h e t i c  R u b b e r  P r o g r n m

P ro d u c t F irm  L ocation
A cry lo n itrile ............................................  A m erican  C yanam id  C o .......................... L inden, N . J .
A cry lo n itr ile ............................................  R ohm  <fc H aaa  C o .............................................  B ris to l, P a .
B u te n e -2 .................................................... Shell O il C o .........................................................  W ood R iv e r, 111.
D lch lo re th y l e th e r .................................  C a rb id e  A  C arb o n  Chem icals C o rp   S. C harleston , W . Va.
D ich lo re thy l fo rm a l..............................  C a rb id e  & C arb o n  C hem icals C o rp   S . C harleston , IV. Va.
D ie th y lam in e ........................................... S harp ies C h e m ic a l,  I n c ................................. R ivorview , M ich .
D ip e n te n e .................................................  N ew p o rt In d u s tr ie s ..........................................  P ensaco la , F la .
D odecy l m e rc a p ta n ..............................  E . I . d u  P o n t  d e  N e m o u rs ............................  D eepw atc r, N . J .
D odecy l m e rc a p ta n ..............................  H o o k er E lec trochem ical C o .......................... N iag a ra  Falla, N . Y.
D odecy l m e rc a p ta n ..............................  M o n sa n to  C hem ical C o .................................. N itro , W . Va.
D odecy l m e rc a p ta n ............................... U . S. R u b b e r  C o ................................................ N au g a tu ck , C onn.
E th y le n e  c y a n h y d rin ........................... A m erican  C y an am id  C o ................................. L inden , N . J .
E th y le n e  d ich lo rido ..............................  E th y l  C o rp ........................................................... B a to n  R ouge, L a .
E th y l ch lo rid e ......................................... E . I . du  P o n t d e  N em o u rs ............................  B a to n  R ouge, La.
F u r fu ra l .....................................................  Q uaker O ata C o .................................................  M em phis, T enn .
F u r fu ra l .....................................................  Q u ak er O ata C o .................................................  C ed a r R ap ida , Iow a
H y d ro x y lam in e ....................................... U . S. R u b b e r  C o ...............................................  N au g a tu ck , C onn.
Iso p re n e ..................................................... N ew p o rt In d u s tr ie s .......................................... P ensacola. F la .
P h en y l n a p h th y la m in e ........................ E . I . d u  P o n t de N e m o u rs ............................  D eepw ate r, N . J .
L a u ry l ch lo rid e ....................................... E . I. d u  P o n t  de N e m o u rs ............................ G rasselli, N . J .
P h en y l a lp h a  n a p h th y la m in e   E .  I . du  P o n t d e  N e m o u rs ............................ D eepw ate r, N . J .
P h e n y l b e ta  n a p h th y la m in e   E . I .  d u  P o n t d e  N em o u rs ............................ D eepw ate r, N . J .
P h en y l b e ta  n a p h th y la m in e   M o n sa n to  C hem ical C o ........................ .. N itro , W . Va.

big ethylene dichloride plant at the same 
location.

Total production of industrial methyl 
alcohol has increased to its present rate of 
some 100,000,000 gallons yearly, substan
tially twice the production in the last 
normal year. It is likely that a substantial 
quantity of methanol will be used for anti
freeze purposes during 1944 to release 
badly-needed ethanol for butadiene and 
other industrial uses.

Isopropyl alcohol has now become a 
heavy-tonnage chemical, with production 
for 1943 estimated at about 65,000,000 
gallons. A substantial portion of this pro
duction was converted into acetone and 
other chemicals. Postwar prospects for 
isopropyl alcohol are reported to be quite 
promising.

Production of all synthetic vitamins in
creased tremendously during 1943. Niacin 
and ascorbic acid are now in mass produc
tion, and a number of other vitamin prod
ucts are being turned out in substantial 
quantities. Production of sulfa drugs, which 
reached 2,700 tons in 1942, increased to 
probably 5,000 tons during 1943. Atabrine, 
the anti-malarial so vital to our troops in 
the tropics, probably reached a production

Table III— Production o f Certain Organic Chemicals, Third Quarter, 1943 1

B u ty l alcohol (n o rm a l)...........
F beno l

S y n th e t ic .............................
N a tu r a l ................................

A n ilin e ............................................
P h th a lic  a n h y d r id e ...................
A cetic ac id

N a tu r a l .................................
S y n th e t ic .............................

A cetic  a n h y d r id e ........................
A ce to n e ..........................................
F o rm aldehyde (37%  b y  w t . ) .
Isopropy l a lcoho l.......................
M ethanol*

N a tu r a l .................................
S y n th e t ic .................... ..

T housands of P ounds
J u ly A ugust Sep tem ber

10,806 11,244 10,571

16,217 15,196 15,223
2 .176 2 ,604 2 ,2 1 8
8 ,320 8 ,697 7 ,7 8 0
8 ,4 8 0 9,567 9 ,2 1 4

4 ,1 7 5 4 ,1 7 4 3,761
2 7 ,193 2 8 ,687 26 .499
3 8 , ö'OO 39 ,253 38 ,337
27 ,616 28 ,967 28 ,936
44 ,764 44.0S 6 42 ,935
3 2 .9 3 2 35 ,030 35,399

424 442 406
5 ,341 5 .6 4 8 5 ,1 0 8

certain organic 
quarter of 1943

of 600,000 lb. in the last year as compared 
to only 600 lb. in 1941.

D .D .T. (dichloro-diphenyl-trichloreth- 
ane) has proved to be extremely effective 
against body lice and is being used in quan
tity by the armed forces.

Production data for 
chemicals for the third 
are given in Table III.

Postwar pros
pects for non- 
cyclic organic 
chem icals are  

promising 
although produc 

tion has in
creased  enor
m ously since  

the start of the 
War

1 D ata  from W ar Production Board. 2 As thousands of gallons. I9330 ‘3I '32 '33 ‘34 ‘35 ‘36 ‘37 '33 ‘39 ‘4 0 ‘4I ‘42 ‘43
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R a y o n  a n d  S y n th e tic  F ib e r s Ravon Production and Imports, 
19 2 1 -4 3

,------------T h o u san d s ot P o u n d s ---------

U . 8 .
u .  s . t
Im p o r t

P ro d u c tio n B alance

1 9 2 1 . . . . 18 ,000* 3 ,2 7 6
1 9 2 2 . . . . 26 ,000* 2 ,1 1 6
1 9 2 3 . . . . . . .  35 ,000* 3 ,0 2 9
1 9 2 4 . . . . . . .  3 8 ,750* 1 ,9 5 4
1 9 2 5 . . . . . . .  5 2 ,200* 5 ,2 9 3
1 9 2 6 . . . . . . .  62 ,575* 8 ,0 4 5
1 9 2 7 . . . . . . .  7 5 ,050* 14,633
1 9 2 8 . . . . . . .  9 7 ,700* 11,948
1 9 2 9 . . . . 14 ,832
1 9 3 0 . . . . . . .  1 2 7 ,3 3 3 t 5 ,9 9 5
1 9 3 1 . . . . . . .  1 5 0 ,8 7 9 t 1 ,490
1 9 3 2 . . . . . . .  1 3 4 ,0 7 0 t - 4 5 6
1 9 3 3 . . . . . . .  2 1 3 ,4 9 8 t - 1 7 6
1 9 3 4 . . . . . . .  2 0 8 ,3 2 1 t - 2 ,4 3 2
1 9 3 5 . . . . . . .  2 5 7 ,5 5 7 t - 2 ,1 9 3
1 9 3 6 . . . . . . .  2 7 7 ,0 2 6 t - 1 ,6 5 8
1 9 3 7 . . . . . . .  3 2 1 ,6 8 1 t - 5 2 5
1 9 3 8 . . . . . . .  2 5 7 ,9 1 6 t - 1 ,1 9 5
1 9 3 9 . . . . . . .  3 3 1 ,2 0 0 t - 1 ,7 0 3
1 9 4 0 . . . . . . .  3 9 0 ,0 7 2 t - 1 ,4 4 0
1 0 4 1 . . . . . . .  4 5 1 ,2 0 4 t t
1 9 4 2 . . . . . . .  4 7 9 ,3 3 0 t Î
1 9 4 3 . . . . . . .  5 0 1 ,1 2 5 t :

W orld
P roduo tion

05 ,000*
80 ,000*
97 ,0 0 0 *

141,000*
185 ,000*
219 ,000*
267 ,000*
345 ,000*
404 ,000*
417 ,000*
470 ,000*
509 ,000*
600 ,000*
799 ,589*
932 ,780*

1,022,000t 
1 , 1 9 9 ,0 0 0 t 

9 9 0 .0 0 0 t 
1 ,1 4 5 ,4 0 0 t 
1 ,1 4 3 ,9 6 0 t  +
1 ,4 4 7 ,2 0 0 t

t

• Prom  T c ttU e  W orld except a t  no ted; doei not In- 
elude a tip lo

t  From  Ravon Organon. Doe» not Include staple 
which Is estim ated a t  350 ,000  lb. In 1 9 3 0 ; 880.001  
lb . In 1 9 3 1 ; 1 .100 ,0 0 0  lb. in  1932 ; 2 .1 0 0 .0 0 0  lb. In 
l 'J 3 3 ;  2 ,2 0 0 ,0 0 0  lb. In 1 9 3 4 ; 4 ,000 /000  lb. In 1 935 ;
12 .3 0 0 .0 0 0  lb. In 1936 ; 2 0 ,2 4 4 ,0 0 0  in 1 9 3 7 ;
29 .8 6 1 .0 0 0  lb . in  1 9 3 8 ; 5 1 ,3 0 0 .0 0 0  lb. in  1939 ;
8 1 .0 9 8 .0 0 0  lb. in 1 9 4 0 ; 122 ,0 2 6 ,0 0 0  lb . in 1 9 4 1 ;
153 .2 8 5 .0 0 0  lb. In 1942 ; and 1 0 2 ,019 ,000  lb. in 
1943.

W orld s tap le  estim ated at 6 ,1 0 0 ,0 0 0  lb . in 1 9 3 0 ;
5 2 .7 0 0 .0 0 0  in  1934 ; 1 39 .900 .000  lb . in  1935 ;
2 9 9 .0 0 0 .0 0 0  lb. in  1 9 3 0 ; 619 ,0 0 0 ,0 0 0  lb . In 1 9 3 7 ;
9 5 8 .0 0 0 .0 0 0  lb. In 1 9 3 8 ; 1 ,0 82 ,000 ,000  lb. In 1 9 3 9 ;
1 .2 3 6 .8 5 0 .0 0 0  lb. in 1940 ; 1941 unknown; and
2 .0 2 6 .0 0 0 .0 0 0  lb. in 1942.

Im port balance does not Include s ta p le ; m inus sign 
Indicates ne t exports; staple Imports 12 ,7 2 1 ,0 0 0  lb. in  
1 9 3 6 ; 20 ,6 1 4 ,0 0 0  lb. in 1 9 3 7 : 23 ,1 9 7 ,0 0 0  lb. in 
1 9 3 8 ; 47 .4 0 3 ,0 0 0  lb. in 1939 ; 17 ,7 3 6 ,0 0 0  lb. In 
1940 ; and 1 1 ,600 ,000  lb. (w t .)  In 1941. Probably 
none in 1942 and 1943.

X No data  available.

C onsiderably m ore rayon could  have been used in 1 9 4 3  than the
6 6 3 ,1 4 4 ,0 0 0  lb. o f  filam ent p lus staple that was produced , desp ite  
the fact that this represented  a 5 percent rise over 1 9 4 2 . Two facts 
are ou tstand ing: rapid growth o f tire yarn, and o f v iscose staple.

W
i t h o u t  the impetus given b y  the 
war it is hard to guess wlint might 
have been the performance of the rayon 

industry in 1943. Based on the fact that 
there has been no recession in production 
since 1938, and that prior to that, there 
were few years which did not better the 
year before, it seems likely that a normal 
rate of growth would have been main
tained. Be that as it may, 1943 was a war 
vear when every pound of production that 
could be secured was needed. Rayon at 
present goes about 40 percent into direct 
war applications, about 60 percent to civil
ian uses.' The civilian supply has become 
progressively tighter. Much new capacity 
could have been used if it had been avail
able. Hence the increase of nearly 5 per
cent was remarkable not because of the 
growing demand it showed, bu t rather, 
because it was possible to squeeze that 
much more production from the industry.

To a small extent the increase came 
from the larger average denier which the 
industry produced, owing to the need for 
coarser yarns for many military require
ments. A little may have come from new 
capacity for high tenacity tire cord yarns, 
although most of that product made in 
1943 was made on equipment converted 
from regular production. Percentagewise 
the heaviest part of the increase came from 
viscose staple fiber, although the poundage 
increase of viscose filament yarn was three 
times as great. Raw materials shortages 
were felt seriously in the acetate industry, 
with the result that acetate experienced the 
first recession since 1934, and the second 
one in its history'.

As lias been the case for several years 
past, the production and consumption fig
ures presented here, and summarized in the 
accompanying chart and tabulation, are 
those published by the Rayon Organon, as 
official collector of data for the industry. 
According to the Organon, total produc
tion of synthetic fibers of the types com
monly described as rayon (excluding polv-J  
amide, glass, vinyl, vinylidene chloride, 
casein, soy protein and experimental syn
thetic fibers) amounted in 1943 to 663,-
144,000 lb., compared with 632,615,000 
lb. in 1942 and 573,230,000 lb. in 1941. 
Compared with 1940, the last year that 
can be considered as little affected by the 
war, the increase is almost 35 percent. In 
1943 this total was composed of about 75 
percent filament yarn and 25 percent 
staple, in contrast with onfv ten vcrrs a^o.

when staple amounted to just 1 percent. 
Filament varns totalling 501,125,000 lb. 
included 338,511,000 lb. of viscose plus 
cuprnmmonium (of which we estimate 
14,000,000 lb. was cupra) and 162,614,- 
000 lb. of acetate. W here acetate amounted 
to 35.2 percent of the filament yarns in 
1942, in 1943 its percentage had fallen to 
32.4 owing to the raw materials shortages 
mentioned. Staple fiber totalled 162,019,- 
000 lb., a total which is not broken down 
by the Organon. Of this total, we estimate 
that about 23,000,000 lb. was acetate.

Consumption of filament and staple in
creased in nearly the same proportions as 
production. Total consumption was 656,-
066.000 lb. in 1943, compared with 620,-
624.000 lb. in 1942. In 1943 this was 
made up of 494,203,000 lb. of filament 
yarns and 161,863,000 lb. of staple, while 
in 1942 the components included 46S.818,- 
000 lb. of filament yarns and 151,806,000 
lb. of staple.

By all odds the largest single war use for

US. Pr<

Production
□  Viscose
E23 Nitro
□  Acetate
EQj Cupra

Staple

>-
8.

300 g

260 I
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rayon is as yarn for tire cords, plus a smaller 
usage in self-sealing gasoline tanks. So 
important has this application become, 
with the approach toward completion of 
the synthetic rubber program, that the 
estimate of requirements was several times 
stepped up during the past year, until the 
program finally called for an annual capac
ity of 240,000,000 lb. of high tenacity tire 
yarns, almost equal to the total domestic 
consumption of filament yarns as recently 
as 1935. This production has been allo
cated among five producers. M uch of it 
will be attained by the conversion of exist
ing capacity, and so will represent a deduc
tion from possible civilian use. Even so 
labor and equipment bottlenecks have been 
encountered and it will be some time 
before this capacity is completed. The 
Organon has estimated that 1943 produc

tion of these yarns was in the range of 30- 
60,000,000 lb. and that output in 1944 
will be stepped up to around 144,000,000 
lb. W ith  the projected completion of the 
new capacity by mid-1944, the rate during 
the second half of the year should approach 
the projected capacity rate.

The year was not w ithout its technical 
developments in the field of synthetic 
fibers, but most of what took place was 
under wraps, for postwar commercial de
velopment. Experimental work on the 
true (not cellulose-based) synthetics took 
place, for example among certain of the 
plastics which were produced as fibers, as 
well as coated on to fibers of other mate
rials. It may be stated that the lines are 
now being drawn for the postwar battle be
tween the regenerated cellulose and the 
completely synthetic fibers.

T u rp e n tin e  an d  R o sin
Consum ption o f turpentine and rosin  has been declin ing  desp ite  
increased u se w ithin the chem ical industry. Production  lias been  
adversely affected  by shortage o f labor at producing centers

O p e r a t i o n s  within the naval stores in
dustry' had been on the upgrade from 

1932 to 1939 when the production curve 
turned downward and has continued in 
that direction up to the present with the 
exception of a moderate recovery staged by 
turpentine in the 1941-42 naval stores 
year which ends on March 31. For the 
1942-43 fiscal year, production of turpen
tine was reported at 559,798 50-gal. bbl. 
which compares with 548,796 bbl. for the 
preceding year but was far short of the 
709,218 bbl. produced in 1938-39.

Production of wood turpentine, which 
was only a little more than 11,500 bbl. in 
1914, had been growing steadily up to the 
depression years and resumed its forward 
march from 1932 through the 1941-42 
season when it reached its peak output of 
263,746 bbl. as compared with 285,050 
bbl. of gum turpentine produced in the 
same period. Of the 1942—43 total, 321,- 
930 bbl. were credited to gum producers 
and 237,868 bbl. to the wood distillation 
branch.

The output of rosin in general has fol
lowed the trend reported for turpentine. 
Peak production was attained in the 
1938-39 season when the total reached 
2,612,391 500-lb. bbl. From that time, 
production dropped each year and the 
1942-43 outturn was only 2,069,754 bbl. 
Gum rosin has maintained its position but 
its supremacy has been threatened by wood 
rosin which grew in output from 29,022 
bbl. in 1914 to 1,145,955 bbl. in 1941-42 
which topped the gum production for that 
season by 156,317 bbl. In  the 1942-43

season production was divided. 1.085.873 
bbl. for gum and 983,881 bbl. for wood.

In the current season the drop in tur
pentine and rosin production has been 
accelerated. This has largely resulted from 
a scarcity of labor and the new supply out
look became so unpromising that the T im 
ber Production W ar Project which had 
been formed to settle lumber and pulp- 
wood problems, was asked to extend its 
activities to include naval stores. This 
assistance has taken the form of sending 
field service men into the different produc
ing sections to instruct operators in the 
most improved methods of expanding pro
duction. They also help in securing defer
ment from military service for labor now' 
engaged and in obtaining additional crews 
of workers. Further help is given in the 
way of aiding in filling out application 
forms for priorities whereby needed equip
ment may be secured with the least possible

delay. Even with this help, prospects for 
bringing the output up to last year's total 
are not regarded as bright.

Data for the first half of this season, 
April 1 to Sept. 31, recently were made 
available and show an output of 298,009 
bbl. of turpentine as against 339,436 bbl. 
for the corresponding period of the pre
vious season. For rosin the totals were 
1,055,141 bbl. and 1,243,151 bbl. respec
tively. These figures show that operations 
in the second half of the year must be 
speeded up materially if the year’s total is 
to make a fair showing.

W hile other factors have entered into 
the situation, the main reason underlying 
the slowing up of the naval stores industry 
is found in a declining market for these 
products. This refers not only to a lesser 
demand from domestic consumers but to 
an even larger extent to the loss in export 
trade. Due to the withholding of export 
figures in the last two years it is difficult 
to apportion total disappearance of turpen
tine and rosin between domestic and for
eign buyers. Reference to earlier statistics, 
however, definitely establish the declining 
trend in over-all consumption. For in
stance, in 1927-28, total disappearance of 
turpentine was 719,256 bbl. while the 
figure for 1942-43 is bu t 427,954 bbl. 
Exports in 1937-38 amounted to 276,530 
bbl. Disappearance of rosin in l937-38 was 
2,226,206 bbl. of which 1,034,472 bbl. 
went abroad. In 1942-43 total consump
tion was 1,899,145 bbl. with no way of 
determining what part of this total was ex
ported. The latest annual figures availa
ble place exports of turpentine in the
1940-41 season at 130,855 bbl. ancl exports 
of rosin at 535,128 bbl.

One of the interesting deductions which 
may be drawn from a study of recent naval 
stores statistics is found in the expanding 
volume of these products which is going 
into chemical products. This includes use 
in chemicals and pharmaceuticals, ester 
gum and synthetic resins, insecticides and 
disinfectants, and adhesives and plastics. 
Comparison for recent years is shown below.

The largest industrial use for rosin is re
ported for paper and paper size. In the
1941-42 crop year the amount of rosin 
credited to paper and paper size was 443,-

Consumption o f Rosin in Chemical Products 
500-lb. bb l.

1937-38 1938-39 1939-40 1940-41 1941-42 1942-43
C hem ica ls  an d  p h a rm aceu tica ls . . . . .  119.246 123,339 163,583 116,007 251,251 258,765
E s te r  gum  an d  ay n th e tic  re s in s   111,812 108,611 127,036 127,230 270 ,477  185.329
In sectic ide s  an d  d is in fe c ta n ts    4 ,0 6 0  3 ,9 6 3  5 ,1 2 5  3 ,6 7 8  5 .6 6 9  5 ,7 0 4
A dhesives an d  p la s tic s .................................. 17 ,596 11 ,816  17 ,968  16 ,793  2 3 ,0 0 9  17 ,195

252 .714  247 ,729  313 ,712  263 ,708 550 ,406  460 .993

Consumption of Turpentine in 
50*gal. bb l.

C hem icals  an d  p h a rm aceu tica ls   3 1 ,2 7 5  22 ,249
E s te r  gum  and  sy n th e tic  re s in s ................................... 9
Insectic ides a n d  d is in fe c ta n ts ............... 526 452
A dhesives an d  p la s tic s ............................. 638 526

32 ,439  23 ,236

Chemical Products

36 ,0 2 6  4 0 ,4 1 3  55 ,625

354
716

486
365

354
343

98 ,5 9 3
358
192
591

37 ,0 9 6  4 1 ,2 6 4  5 6 ,3 2 2  99 ,734
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944 bbl. which figure was reduced in the 
following year to 367,021 bbl. In the first 
half of the current season, 233,450 bbl. of 
rosin went to paper and paper size and if 
this rate is maintained over the second half, 
the 1941-42 peak will be exceeded. The 
larger use of rosin this year in the paper 
field in the face of a lowering in the out
put of paper is said to be due to the scarcity 
of other sizing materials, particularly 
starches, which have forced an expansion in 
the use of those materials which were 
available.

Soap makers have been taking an aver
age of about 250,000 bbl. of rosin each year 
bu t so far this year there has been a trend 
toward increasing this amount and recent 
buying for soap account has been described 
as active. To a considerable extent this 
has resulted from a government directive 
which was issued late in the year and which 
calls for an increase of about 9 percent in 
soap output. In view of the shortage of 
some of the ordinary soap-making materials, 
the increase in production is to be brought 
about by changing soap formulas to in
crease the use of rosin and other fillers.

Prices for both turpentine and rosin have 
been moving upward for the last three 
years. Average prices for turpentine in the 
Savannah market are reported at 30.03c a 
gal. for 1940-41; 63.85c a gal. for 1941-42; 
66.52c a gal. for 1942-43. For the first 
half of 1943-44 the average was 71.49c a 
gal. with indications that the average for 
the complete year will be still higher. Aver
age prices for the various grades of rosin 
sold in the Savannah market were $4.55 
per bbl. in 1940-41; $6.19 per bbl. in 
1941-42; $7.59 per bbl. in 1942-43; and

the average for the first half of 1943-44 is 
$8.71 and general direction of prices may 
be inferred from the fact that the average 
price for Sept. was $9.24 which makes it 
probable that the average for the entire 
1943-44 season will be well over $9 per 
bbl.

The naval stores conservation program 
which had been suspended toward the lat
ter part of the year has been made effective 
again. However, an attem pt to obtain a 
money appropriation to continue experi
mental work along lines of increasing out
puts by the use of chemicals, was denied. 
In making this request it was brought out 
that, according to tests, it was possible to 
increase the output per tree by at least 17 
percent by applying a small quantity of 
caustic soda or sulphuric acid to freshly 
chipped streaks.

During hearings on this request for 
financial assistance, the Forest Service 
pointed out that new methods of chipping 
together with the use of chemicals of
fered about the only promise that total 
output could be brought up to the desired 
volume. It also was pointed out that war 
requirements called for production of
350,000 units, a unit being equivalent to 
1 bbl. of turpentine and 34 bbl. of rosin.

Data for foreign trade in naval stores 
have not been made public since the latter 
part of 1941 but quantities have been going 
out on lend-lease and in Great Britain im
ports are under government control which 
includes both the fixing of prices and 
allocation of supplies to consuming indus
tries. Mexico has shipped some turpentine 
and rosin to this country bu t our imports 
never amounted to a large tonnage.

The position of the naval stores industry 
in outside countries also is difficult to ap
praise. France, which ranked second to 
the United States as a producer, undoubt
edly has curtailed its output but no figures 
are available. Spain made arrangements to 
increase production in the latter part of 
the year bu t the latest statistics for that 
country cover 1942 when the output was 
reported at 14,000 tons of crude rosin,
3,000 tons of turpentine oil, and 10,000 
tons of processed rosin oil.

R eponed Consumption o f Turpentine
50-gal. bbl.

1943-44 1942-43
A pr. — A pr. —

S ep t. S ep t.

T o ta l T o ta l
A b a tto irs ......................................... 0 0
A dhesives and p la s t ic s ............... 250 313
A spha ltic  p ro d u c ts ...................... 0 0
A utom obiles an d  w ag o n s.......... 141 103
C hem icals  an d  p h arm aceu tica ls 57 ,670 3 3 ,5 7 0
E s te r  gum  an d  s y n th e tic  res in s 6 ,737 0
F o u n d ries  an d  f ’d ry  s u p p l ie s . . 370 466
F u r n itu r e ......................................... 130 170
Insectic ides  an d  d is in fe c tan ts . 95 49
L ino leum  an d  floor c o v e rin g . . 17 16
M a tc h e s ........................................... 0 0
O ils and  g rease s ............................ 44 14
P a in t , v a rn ish  an d  la c q u e r ----- 12 ,345 16,970
P a p e r  an d  p a p e r  s iz e .................. 0 0
P rin tin g  in k .................................... 118 109
R ailroads  an d  s h ip y a rd s ........... 4 ,462 4 ,7 6 5
R u b b e r ............................................. 83 56
Shoe polish  a n d  sh o e  m a te ria ls 7 ,2 5 1 4 ,7 9 0
S o a p ................................................... 0 0
O th e r  in d u s tr ie s ............................ 79 141

T o ta l in d u s tr ia l r e p o r te d .......... 89 ,792 61 ,532
N o t acco u n ted  fo r* ..................... N o t N o t

ava ilab le av a ilab le
A p p a re n t U . S. c o n s u m p tio n .. N o t N o t

av a ilab le av a ilab le
l  In c lu d ed  u n d e r  "C h em ica ls  an d  p h a rm aceu ti-  

cals”  in p rev ious yea rs .
* P rin c ip a lly  u n rep o rted  d is tr ib u tio n  of tu rp e n 

tin e  th ro u g h  re ta ile rs  w ho se ll in  sm all q u an titie s  
to  u lt im a te  consum ers.

Reported Consumption o f Rosin
500-lb. bb l.

1943-44 1942-43
A pr. —  A pr. —  

S ep t. S ep t.

T o ta l T o ta l
614 188

1 1 ,820  11 .687
1 ,7 6 0  2 ,6 4 6

122 139
130,991 114,017

81 ,860  73 ,536
12 ,212  15 ,230

9 109
3 ,2 6 6  2 .5 9 6
S ,534  2 4 ,3 1 9

892 790
2 2 .3 3 6  17 .245
77 .3 3 7  73 ,631

2 3 3 ,450  176,198
8 ,5 5 4  7 ,9 9 4
6 ,8 3 4  1 ,9 9 0
2 ,7 7 7  1 ,404
6 ,7 6 9  3 ,5 6 9

13S .783 125 .250
3 .6 2 7  7 ,0 1 6

7 5 2 ,547  659 ,554

N o t N o t
av a ilab le  ava ilab le  

A p p a re n t U . S. c o n su m p tio n . .  N o t N o t
av a ilab le  av a ilab le  

1 P rin c ip a lly  u n rep o rted  d is tr ib u tio n  of rosin 
th ro u g h  re ta ile rs  w ho  se ll in  sm all q u a n titie s  to  
u lt im a te  consum ers.

Supply, Distribution and Carryover o f Turpentine
50-gal. bb l.

1943-44 1942-43
A pr. —  S ep t. A pr. —  S ept.

T o ta l G um W ood T o ta l G um W ood
C arry o v e r  A pril 1 ................................ . . .  2SS.213 213 .285 74 ,9 2 8 156,369 86 .448 69,921
P ro d u c tio n ............................................. 180.074 111,935 339 ,436 211 ,255 128,181
Im p o r t s .................................................... N o t ava ilab le
A vailab le  S u p p ly ................................. 399 ,359 1SG.S63 495 ,805 297,703 198,102
L ess C a rry o v e r S ep t. 3 0 ................... 3 1 5 .2S7 2 0 9 .91S 45 /369 252 ,137 173,615 78 ,522
A ppar. T o ta l C o n s u m p tio n ............ 270 ,935 129.441 141,494 2 4 3 ,668 124.088 119,580
Less E x p o r ts .......................................... N o t availab le
A p p ar. U . S. C o n su m p tio n ............. N o t av a ilab le N o t ava ilab le
C arry o v e r A pril 1 ............................... 28S .213 213 ,285 7 4 ,9 2 8 156,369 86 .448 69 ,921
C arry o v e r S ep t. 3 0 ............................. 3 1 5 ,2S7 2 6 9 .918 4 5 ,3 6 9 252.137 173,615 78 .5 5 2
In c re a se ................................................... 56 ,633 95 ,7 6 8 87 ,167 8 ,601
D ec rea se .................................................. 29 ,559

Supply Distribution and Carryover o f Rosin
500-lb. bb l.

1943-44 1942-43
A pr. —  S ep t. A pr. —  S ep t.

T o ta l G um  W ood T o ta l G um
C arry o v e r A pril 1 ...............................   1 ,6 0 5 ,2 8 6  1 ,3 2 4 ,7 9 6  2 8 0 ,490  1 ,4 3 4 ,6 7 7  1 ,2 3 0 .8 1 7
P ro d u c tio n .............................................. 1 ,0 5 5 ,1 4 1  6 2 7 ,97S 4 2 7 ,163  1 ,2 4 3 ,1 5 1  697 .736
Im p o r t s .    X o t av a ilab le  N o t ava ilab le
A vailab le  S u p p ly .................................  2 ,6 6 0 ,4 2 7  1 .9 5 2 .7 7 4  707 ,653  2 .6 7 7 ,8 2 8  1 .92 8 ,5 5 3
Less C arry o v er S ept. 3 0 ...................  1 ,3 9 8 .6 8 8  1 ,2 0 5 .4 2 1  193.267 1 ,5 8 6 ,7 7 3  1 ,2 9 8 ,6 6 7
A p p ar. T o ta l C o n su m p tio n   1 ,2 6 1 ,7 3 9  7 47 .353  514 .380  1 ,0 9 1 ,0 5 5  629 .886
L ess E x p o r t s . . ..................  N o t ava ilab le  N o t ava ilab le

W ood
203 ,860
545 .415

7 4 9 ,275
2 8 8 ,106
461 ,169

203 ,860  
. 288 ,100  

84 ,2 4 6

A b a tto ir s .........................................
A dhesives an d  p la s t ic s ...............
A spha ltic  p ro d u c ts ......................
A u tom obiles a n d  w ag o n s ..........
C hem ica ls  a n d  pharm aceu tica ls  
E s te r  gum  an d  sy n th e t ic  res in s  
F o u n d rie s  a n d  f ’d ry  s u p p l ie s . .
F u r n i tu r e .........................................
In sec tic id e s  a n d  d is in fec ta i ts .  
L incoleum  an d  floor covering ..
M a tc h e s .  ......................................
O ils a n d  g reases ............................
P a in t ,  v a rn ish  a n d  la c q u e r-----
P a p e r  and  p a p e r  s i t e ..................
P r in tin g  in k ...............................
R a ilro ad s  a n d  s h ip y a rd s ...........
R u b b e r .............................................
S hoe po lish  an d  shoe  m a te ria ls
S o a p ...................................................
O th e r  in d u s tr ie s ............................

T o ta l in d u s tr ia l  r e p o r te d ..........

N o t  a c co u n ted  fo r1......................
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F a ts  a n d  O ils

D om estic production show ed an increase again in  1 9 4 3 . D em and  
is still above supply  and w ill con tin u e so during the war and fo r  a 
few years thereafter. D ou b lin g  o f  soybean oil production  was the  
m ost sign ificant developm ent o f  the year.

W f i i T H  t h e  w a r  against Japan in its 
third year, world supplies of fats 

outside of the Japanese-controlled area are 
still substantially under prewar levels. Al
though the most important phase of this 
shortage relates to edible fats and oils, 
industrial consumers of fats and oils have 
met considerable difficulty in fulfilling 
their requirements for military, naval and 
essential products.

However, looking back from this point, 
it is evident that our worst fears have not ^
been realized, and that the picture is now c
somewhat brighter. Domestic production •_=
in this country was up 10 percent in 1942 v;
over 1941 and showed another consider- ^
able increase during 1943. Improvement 43
in ocean shipping conditions has permitted §
increased imports of oils and oil-bearing a
materials from South America, the South 
Pacific, and in some measure from W est 
Africa.

W hile this increased production will 
help, it will not wholly relieve the short
age of raw materials for American industry 
since military and lend-lease exports are 
continuing to grow. Seasonably high out
put may have eased the situation for the 
present, but it is not unlikely that the 
domestic supply of fats and oils may be
come more stringent again later in 1944.

The Bureau of Agricultural Economics 
has estimated that production of fats and 
oils from domestic materials is likely to 
total about 11.2 billion pounds in 1943-44 
compared with 10.6 billion pounds for 
the 1942-43 season. Factory and ware
house stocks on October 1 (the beginning 
of the season) were 80 million pounds 
larger this year than last.

Soy beans are threatening to dethrone 
“king cotton" as a source of oil. In the 
past few years production of soybean oil 
has risen so sharply that, coupled with a 
decrease in cottonseed oil production, it 
has come abreast of the latter and threat
ens to pass it. W ithout a doubt this is 
one of the most significant developments 
in this field.

Production of soap in 1943 amounted to 
approximately 2.8 billion pounds compared 
to 2.9 billion pounds in 1942 and 3.1 bil
lion pounds in 1941, according to the 
Association of American Soap and Glycer
ine Producers, Inc. who base their figures 
on companies responsible for 90 percent of 
the total production. Rosin, silicates, 
edible lards and other materials were used 
increasingly as a filler when fats were not

available. Use of the lards permitted the 
diversion of tallow into production of soaps 
for the synthetic rubber industry. Glycerine 
stocks were held at a fairly high level dur-

Cottonseed, crude....................................................  1,392
Cottonseed, refined..................................................  1.313
Peanut, crude........................................................... 150
Peanut, refined........................................................  137
Coconut, crude........................................................  318
Coconut, refined......................................................  363
Corn, crude..............................................................  203
Corn, refined..............................  165
Soybean, crude................................................   556
Soybean, refined......................................................  446
Palm, crude..............................................................................
Palm, refined............................................................  102
Babassu, crude........................................................  40
Babassu, refined......................................................  16
Rapeseed..................................................................................
Linseed.....................................................................  868
China wood (tung)..................................................................
Perilla........................................................................................
Castor, No. 1 crude................................................................
Castor, No. 3 crude...............................................  155
Castor, dehydrated.................................................................
Castor, sulphonated................................................................
Sesame......................................................................................
Oiticica....................................................................................

Lard, rendered.......................................................... 1,693
Tallow, edible..........................................................  91
Tallow, inedible........................................................ 821
Neat's-foot o il..........................................................  4

Stearin, vegetable o il....................................................  85
Stearin, animal, edible..................................................  46
Stearin, animal, inedible........................................  40
Oleooil.....................................................   92
Vegetable oil foots (100% La. content).....................  127
Red o i l . . ..................................................................  78
Stearic ac id ............................................................... 56
Glycerine, crude.............................................   244
Glycerine, high gravity ........................................... 88
Glycerine, c .p ................................................................  114

• F i r s t  6  m o . o n ly .

ing the past year and permitted some easing 
of restrictions during the latter part of the 
year.

Linseed oil continues to be the main 
source of supply for the drying oils required 
in the paint industry despite other uses 
found for it, such as hydrogenation to an 
edible product for export to our Allies. 
Castor, oiticica, linseed, some animal oils, 
etc., have now been released temporarily 
from allocation control, indicating that 
somewhat better conditions may prevail 
this year.

Prices for fats and oils during 1943 held 
fairly constant at government set ceilings 
with only minor fluctuations and increases.

1.399 1,386 1,385 1,312 1,323
1.358 1,290 1,233 1,233 1.320

144 77 83 146 137
107 76 59 128 86
718 111 199 143 193
253 98 82 66 72
1S4 248 258 239 240
65 234 115 221 118

507 . 762 722 1.226 1,139
403 649 570 1,026 879
278 111 60
103 25 37 3
42 31 22 26
14 6 7 6
14 14 20

539 960 569 917 534
54 12 5* 12

3 2
93 43

90 147 91 28 27
16 16

4
1 1 1

3

Animal Fats
68 1,894 84 2,164 142
53 112 64 133 89

1,191 920 1,342 846 1,070
7 5 8 3 9

Secondary Products
77 79 70 104 96
31 55 40 41 37
18 45 13 48 19
20 106 28 85 24

109 126 107 179 183
50 76 49 87 63
22 52 23 59 37

260 222 236 172 170
58 110 56 96 60
42 77 32 64 28

Above— Advancement o f  soybean oil production  

Below— Factory production and consumption

Prod.
-1941-

CoiIS.

-Millions of Pounds- 
- 1942-

Prod. Cons. 
Vegetable Oils

Prod. Cons.
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C o n su m p tio n  o f C h e m ica ls

D om estic  production  o f  chem icals rose  sharply last year to the  
h igh est p o in t ever reached. C onsum ption also touched  a new  h igh  
but was less than production  because o f  large sh ip m en ts abroad. 
T h e rise  was p rincipally  due to exp an sion  in  m ilitary requirem ents.

V j t h e n  o u r  d e f e n s e  program began to 
** assume a definite form and later when 

it gave way to an all-out war effort, the 
chemical industry was concerned with find
ing an answer to the question of how high 
chemical requirements would go and in de
vising ways and means of bringing produc
tion as close as possible to the anticipated 
demand. W ith  that program pretty well 
taken care of and with the outcome of the 
world conflict regarded as assured, there has 
been an almost general disposition to look 
ahead to the time when only peace-time re
quirements must be considered.

T he most authentic yardstick for de
termining just how much chemical produc
tion has been expanded in the last three 
years is found in the index for chemical 
production compiled by the Federal R e
serve Board. This index was recently re
vised in order to include all the additional 
capacity which has been provided whether 
government or private. Based on 1935-39 
as 100, this calculation places the volume 
of output at 176 for 1941, 278 for 1942, 
and 378 for 1943. As the index number 
for some of the months was considerably 
above the average for 1943, it is evident 
that current capacities have been enlarged 
more than the yearly figure would indicate. 
As stockpiles have been built for some 
chemicals and large amounts were shipped 
out of the country without further con
version, it is equally evident that domestic 
consumption was materially below the pro
duction total.

Just as the earlier problem had been one 
of determining the extent to which pro
duction had to be increased, the current 
question is concerned with reversing the 
objective and with forming as accurate an 
opinion as possible about how much cur
rent capacities must be cut back so they 
may be in harmony with the needs of a

peace-time economy. In this connection 
the Chem. & M et. index for consumption 
of chemicals may prove helpful since it re
lates only to the customary outlets to the 
exclusion of the temporary branches which 
have been war-created. To a certain degree, 
war influences have been felt throughout all 
industry partly because of buying for mili
tary account and partly because war activi
ties have been largely responsible for the 
sharp rise in national purchasing power. 
However, these influences should be largely 
offset by the enforced curtailment in the 
output of an extensive line of civilian 
goods.

T he index for consumption of chemicals 
records only a moderate advance over the 
preceding period and in some of the in
dividual lines actual decreases are indicated. 
From 1935 through 1939 the index moved 
upward at an average acceleration of about 
8 percent a year. Had this rate of growth 
been continued through 1943 the index for 
that year would stand at around 152 in
stead of the 176 actually reached. This 
figure affords a starting point for further 
projections bu t in such calculations the 
years immediately following the cessation 
of hostilities can hardly be called normal.

Incidentally, in looking ahead to a post
war era it may be well to look back to 1919 
and the years immediately following. So 
far in this conflict, the chemical industry 
has been affected in a manner very similar 
to that experienced in the first world war 
and it may be that the parallels will hold 
true in some measure for the two postwar 
periods. In 1914 the domestic chemical in
dustry was much smaller than in 1939 and 
was less self-sufficient particularly with re
spect to coal-tar chemicals and potash. In 
most other respects it was geared to satisfy 
consuming demands as they then existed. 
W hen we became directly involved there

was added the impost of a war industry 
which had to be fed with a varied line of 
chemical products for which new plants 
and new capacities had to be rushed to 
completion.

In 1939 we had a large chemical indus
try, so large that many thought it could 
take care of any demands which might be 
made upon it. Yet it was large merely be
cause it was geared to fill the huge demands 
which had evolved in the interim. W hen 
war requirements were added they were 
met by a combination of increasing plant 
capacities and cutting down on civilian out
puts— an almost exact duplication of 1917— 
1918.

W hen the first world war terminated 
abruptly, large stocks of goods, including 
chemicals, offered a threat to the stability 
of the market. Yet the two succeeding 
years saw business reach almost boom pro
portions. This was followed by a sharp 
break in 1921 which was intensified by the 
fact that prices had been holding the ab
normally high levels reached in the war 
years. The period of depression was short
lived due largely to the emergence of two 
new lines of manufacture which directly 
and indirectly stimulated production in a 
wide variety of fields. These industries 
were the mass production of automobiles 
and radios.

W ar experiences had given an impetus 
to research and it was not long before this 
became important in the steady develop
ment which chemical production enjoyed 
almost without a break up to the close of 
1929.

In the coming postwar period, general 
conditions will be much in line with those 
of 1919. W e will have large surplus hold
ings of materials, a surplus of capacity, the 
loss of wartime markets, and a drop in pur
chasing power. On the other side of the 
ledger we have a large backlog of all kinds 
of civilian goods and we have some new 
industries which are already in operation 
and there are many new developments of 
research which will quickly be converted 
into commercial realities. Hence, it does 
not seem out of order to look for a period 
of activity for at least a few years with the 
assurance that any recession will not be 
heightened by a collapse in values since 
the majority of chemicals have held at pre
war levels.

Chem . & M et’s W eighted  Index  fo r  C onsum ption  o f C hem icals B ased  on
1943-

Jan .
F e rti liz e rs ....................................................... 4 0 .5 6
P u lp  a n d  p a p e r ............................................ 2 0 .8 0
G la ss .................   18 .12
P e tro leu m  refin in g .....................................  14 .82
P a in t, v a rn ish  a n d  la c q u e r.....................  12 .29
Iro n  an d  s te e l   ........................................  13 .63
K a y o n ...................................................  1.4 *.68
T e x tile s ........................................................... 11 .4 8
C oal p ro d u c ts ............................................... 60
L e a th e r   ..........................................  4^75
In d u s tr ia l exp losives................................. 4 .8 7
Rubber........................................................................3 Í00
P l a s t i c s . .   ........................................  4 .7 0

173 .20

F eb . M ar. A pr. M ay Ju n e J u ly
4 1 .5 3 4 0 .1 8 38 .9 0 4 0 .0 6 3 9 .9 5 3 7 .1 6
18 .75 19.89 19 .40 19 .9 8 18 .80 18 .33
10 .5 8 18 .42 18 .60 19 .30 18 .9 5 18 .74
13 .43 14 .79 14.56 15 .0 7 15.12 15 .84
12 .4 6 15.05 16.53 16 .60 18 .0 0 16 .2 7
12 .4 0 13.86 13 .42 13.84 13.14 13.51
14.17 16.28 15.63 15 .92 15 .1 7 15 .00
11 .07 1 2 .5 8 11 .82 1 1 .4 7 11 .57 10 .74

8 .8 2 9 .8 1 9 .5 2 9 .6 1 8 .9 7 9 .2 9
4 .6 0 4 .7 0 4 .6 5 4 .6 5 4 .5 5 4 .5 0
5 .1 5 5 .7 4 5 .6 3 5 .2 8 5 .3 8 5 .3 4
3 .0 0 3 .0 0 3 .0 0 3 .0 0 3 .0 0 3 .0 0
4 .4 5 4 .6 0 4 .6 0 4 .8 0 4 .7 5 4 .7 0

166.41 178.96 176.16 179 .58 177.35 172.42

A ug. S ep t. O ct. N ov . D ec.
4 0 .8 5 38 .7 3 4 0 .2 0 4 0 .8 0 4 2 .7 5
18 .80 18 .40 18 .77 18 .70 17 .95
2 0 .0 6 18 .80 2 0 .6 0 18.94 18 .50
16 .32 16.41 1 6 ,7 9 - ' F  10 .39 16 .88
16 .56 16 .02 10 .0 9 16 .70 15 .0 0
13.71 13 .56 13 .81 13 .38 1 3 .6 7
16.21 15.77 15 .2 0 1 6 .1 8 10 .12
10.86 11 .10 12 .3 2 11.13 11 .10
9 .7 7 9 .7 1 9 .6 8 9 .0 9 9 .8 5
4 .4 2 4 .3 0 4 .9 5 4 .3 2 4 .3 0
6 .1 3 6 .1 2 6 .0 4 5 .27 5 .3 2
3 .0 0 3 .0 0 3 .0 0 3 .0 0 3 .0 0
4 .9 0 5 .1 0 4 .6 0 5 .1 0 5 .3 0

181 .65 177.02 181.94 181.15 179.74
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In reviewing the progress of chemicals 
last year, attention is drawn to the large 
increase in consumption of fertilizer prod
ucts. The food program set up by gov
ernment agencies called for increases in the 
acreage sown to grain and other foodstuffs. 
This in turn called for a more liberal use 
of fertilizer and production of superphos
phate reached an all-time high which was 
reflected in the huge demands for fertilizer 
acid. An even higher goal for food outputs 
has been set for the current year which 
means that fertilizer chemicals will have to 
be made available in larger tonnage than 
in 1943. As production of fertilizer in re
cent months has at times been hampered 
by scarcity of acid supplies, this has been 
a factor in deciding to install new acid 
capacity during the current year.

The history of pulp and paper for the 
year is less satisfactory. In addition to a 
shortage of some important chemicals, the 
industry ran into serious difficulty in obtain
ing pulpwood. Shortage of labor in the 
woods brought a sharp drop in the cordage 
taken out and outputs of both pulp and 
paper were affected accordingly. T he mini
mum goals for pulpwood were slightly 
bettered but even with a lowered mini
mum for this year there is some doubt 
about its being reached. Naturally this is 
unfavorable for an material improvement 
at pulp or paper mills.

One of the real developments for the 
year was the progress made in the synthetic 
rubber program. A high rate of output had 
been reached by the end of the year and 
this is being pushed up rapidly and this 
industry will be one of the large consumers 
of chemicals from now on. The long-term 
prospects for synthetic rubber are not 
clearly defined with divergent views held 
but the consensus seems to be that world 
consumption immediately after the termi
nation of the war will require large outputs 
of both synthetic and natural. Later on 
markets will be divided with the percentage 
of each type used dependent on price and 
the progress made in improving synthetic 
so that it will be more serviceable for all
round use. In the consumption index rub
ber has been held at a nominal figure 
throughout the year bu t actual use was 
considerably higher than indicated.

The phenomenal growth of plastics has 
opened up an important outlet for chem

icals and it has been very difficult of late 
to measure this growth with accuracy as 
official figures are lacking or are made 
available only a t intervals. Tire war use of 
plastics has been large since some entire 
outputs have gone directly into war goods 
with none reserved for civilian products. 
Hence it is not clear how much of tôtal 
production could be classed as going into 
general industrial lines. The important 
question is whether the current rate of 
manufacture can be maintained when con
ditions return to normal. It is certain that 
their use in ordinary products would have 
been much larger had it been possible to 
obtain stocks.

Operations at glass works were much in 
line with those reported for the preceding 
year which means that container output 
continued to increase with a relatively low 
production of flat glass. Some improve
ment was made in the plate glass branch 
which showed up large in a percentage 
way but total volume was far below normal 
and while moderate gains may be made this 
year, full-scale operations will not be pos
sible until automotive production comes 
into its own. The postwar prospects for

flat glass are quite favorable if confidence 
can be placed on prognostications for 
building and automobiles. As the container 
branch is the most important from a chem
ical-consuming standpoint, its record pro
duction made last year a banner one which 
called for a record consumption of soda ash.

Soap makers have worked under the 
handicap of trying to keep supplies up to 
requirements in the fact of inadequate 
stocks of fats and oils. A large part of such 
oils as were suitable for edible purposes 
were channeled to refineries.

The data for rayon production and ship
ments are inclusive for the industry so the 
index number in this case does not repre
sent industrial consumption alone. Military 
requirements are important and were ac
counting for an increasingly large per
centage of total as the year advanced. The 
course of production continued upward. 
Military requirements for film and for other 
synthetic fibers was heavy with a con
sequent cutting down of offerings for the 
general lines of trade. It is probable that 
in postwar years synthetic fibers will find 
a market large enough to absorb production 
at the rate it has been going.

Productive A ctivities in  Principal C onsum ing Industries, 1 9 3 1 -1 9 4 3

1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942
18 .53 11.64 17 .78 18.91 19.47 22 .57 28.93 23 .7 2 25 .1 3 28 .8 0 31 .49 37 .3 3  . . .
10.71 9 .3 4 1 0 .8 0 11.15 12.39 14.31 15.96 13.70 16 .52 19.98 2 1 .9 2 20 .5 1  . . .
8 .0 0 6 .03 7 .71 8 .21 10.58 12 .45 13.61 9 .0 0 12.51 13.15 15.03 15.91 . . .
9 .7 7 8 .93 9 .3 7 9 .7 4 10.51 11.61 12 .87 12 .68 13 .45 14 .08 15 .20 14.43  . . .
8 .6 2 5 .9 6 6 .8 0 8 .54 10.35 10.77 11.33 9 .4 7 10 .66 11.12 15 .03 14 .35  . . .
5 .5 6 3 .1 0 4 .4 6 5 .4 3 7 .2 0 8 .0 0 9 .21 5 .8 7 8 .21 10.54 12 .88 13 .3 2  . . .
3 .6 5 3 .2 9 5 .2 3 5 .09 6 .29 7 .01 7 .9 7 5 .8 2 9 .0 8 11.43 12.87 14.93  . . .
5 .6 2 5 .1 3 6 .4 0 5 .5 2 6 .11 7 .4 4 7 .6 2 6 .14 7 .8 9 8 .5 2 11.06 11.97  . . .
5 .2 3 3 .5 8 4 .2 2 4 .8 8 5 .7 4 7 .4 6 9 .6 6 5 .3 7 7 .17 8 .91 9 .2 8 9 .5 4  . . .
3 .2 5 3 .1 1 3 .5 5 3 .6 5 3 .9 5 4 . OS 4 .1 0 3 .3 5 4 .1 6 3 .9 6 4 .8 8 4 .8 8  . . .
3 .9 7 2 .7 6 3 .0 4 3 .7 4 3 .6 2 4 .6 0 4 .71 3 .8 9 4 .5 3 4 .9 1 5 .5 4 5 .7 3  . . .
1 .58 1.57 1 .86 2 .1 0 2 .17 2 .5 8 2 .5 6 1 .86 2 .7 9 3 .0 5 3 .91 3 .0 0  . . .

.82 .64 .78 1 .09 1 .62 1 .97 2 .2 8 1 .3 0 2 .0 5 2 .7 7 3 .71 4 .3 6  . .

85 .31 6 5 .0 8 82 .0 0 88 .0 5 100.00 114.85 130.81 102.00 124.15 141.22 162.80 170.27
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T o ta l.

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p ril...........
M a y ............
J u n e ............
J u ly ............
A u g u s t . . . .  
S ep tem b er., 
O c tobe r. . . 
N ovem ber. 
D ecem b er.

T o ta l.

J a n u a r y . . .  
F e b r u a r y . .
M a rc h ........
A p r i l . .........
M a y . . '-----
J u n e ............
J u ly ............
A u g u s t. . . .  
S ep tem ber. 
O c to b e r . . .  
N o v em b er. 
D ecem b er. ,

T o ta l .

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p r il ...........
M a y ............
J u n e ............
J u ly ............
A u g u s t . . . .  
S ep tem b er. 
O c to b e r . . .  
N o v em b er. 
D ecem b er.

T o t a l ..

J a n u a r y . . .  
F e b ru a ry . .  
M a r c h . . . .
A p r il ...........
M a y ............
J u n e ............
J u ly ............
A u g u s t-----
S ep te m b er. 
O c to b e r. . .  
N ovem ber. 
D ecem b er. .

T o ta l .  .

J a n u a r y . . .  
F e b r u a r y . . 
M a r c h . . . .
A p ril...........
M a y ............
J u n e ............
J  u ly ............
A u g u s t . . . .  
S ep te m b er . 
O c to b e r . . . 
N ovem ber. 
D ecem b er.

T o ta l . .

J a n u a ry  
F e b r u a r y . . .
M a rc h ..........
A p ril___
M a y .  .........
J u n e . . . . . . .
J u ly .  . . . . . .
A u g u s t . . . .
S ep te m b er. 
O c to b e r. 
N o v em b er. 
D e c e m b e r .

-1 9 4 3 -

ACETYLENE
( T h o u s a n d s  o f  C u b ic  F e e t )  

-1 9 4 2 - -1 9 4 1 -

4 7 ,4 8 2
4 0 ,7 2 4
4 0 ,7 1 8
47 ,161
4 5 ,6 9 5
4 3 ,1 9 8
4 4 ,376
4 4 ,3 9 8
4 2 ,382
4 5 ,7 7 0
4 6 ,3 1 8

1 ,882
1 ,706
1 ,736
1 ,726
1 ,4 2 8
1 ,393
1 ,575
2 ,1 5 5
2 ,0 0 7
1,759
1,416

3 ,2 7 2
3 ,1 4 8
3,751
4 ,2 1 9
5 ,2 0 9
8 ,5 2 8

13,063
11,641
5 ,3 0 1
4 ,3 5 8
1,518

48 ,493  
4 4 ,4 9 8  
5 1 .8 0 8  
51 .179  
52 ,019  
51,631 
51 ,549  
54 ,133  
51 ,485  
55 ,610  
52 ,457

( S h o r t  T o n s  1 0 0 %  N H s)
543 ,352  2 6 2 ,442

25 .234  
27 ,754
2 8 .3 0 0  
28 ,433  
24 ,521 
28 ,825  
33 ,1 8 4  
35 ,2 6 2  
33 ,9 1 8  
36 ,5 6 0
38 .301

6 ,8 6 9
3 ,8 9 2
3 ,0 2 9
3 ,0 2 8
2 ,4 2 7
3 ,0 0 1
4 ,0 2 3
4,081
2 ,7 8 2
5 ,3 4 4
4 ,9 1 1

45 ,9 9 7
4 2 ,0 8 5
44 ,2 9 4
4 5 .5 0 2
45 ,999
4 0 ,0 6 8
4 0 ,8 2 4
4 4 ,7 5 5
4 5 .7 0 7
49 ,7 6 6
48 ,871
4 9 ,4 8 4

2 5 ,7 0 8  
2 4 ,3 3 2  
2 4 ,407  
24 ,832  
19 ,245 
16,817 
16 ,684  
17 ,320 
21 ,1 8 5  
23 ,868  
2 3 ,104  
2 4 ,940

BLEACHING POWDER
( T h o u s a n d s  o f  P o u n d s  3 5 - 3 7 %  A v a i l a b le  C ls)

5 ,5 2 3 496 1 ,154

6 7 ,5 8 8

4 ,6 6 1

15 ,547

1 ,079 1,169
5 ,8 6 5 418 1,291 4 ,1 5 8 1 ,165 915

• 5 ,8 5 6 598 COO 5.481 1,267 1 ,305
6 ,1 8 8 559 569 5 ,3 3 0 1 ,178 1 ,158
6 ,0 4 2 626 939 5 .3 5 5 1 ,4 0 8 1 ,1 6 4
5 ,1 0 7 574 1 ,565 5 ,4 3 2 1,427 664
3 ,9 2 8 483 ,1 ,9 7 8 5 ,5 3 9 1 ,182 803
4 ,3 0 4 493 1,371 5 ,6 7 2 1,314 906
4 ,6 3 0 523 1,001 5 ,8 3 2 1,271 1,019
4 ,7 2 4 1 ,5 2 8 570 6 ,9 2 7 1 ,419 1 ,076
4 ,9 8 7 1 ,605 679 6 ,7 1 5 1,301 1,246

6 ,5 1 5 1,536 1 ,723

CALCIUM ACETATE
[ T h o u s a n d s  o f  P o u n d s  8 0 %  C a  (C lH jO s) ; ]

CALCIUM ARSENATE
[ T h o u s a n d s  o f  P o u n d s  1 0 0 %  C n3 (A sO O s]

11
75

173
252
269
370
579

1 ,153
342
243

72

3 ,9 4 7  
3 ,8 2 7  
3 ,2 4 5  
1 .190  
1 ,213  
1 .370  
1 .2S5 
4 ,3 0 6  
8 .1 7 4  

10 .257 
8 ,3 4 9

CALCIUM CARBIDE
( S h o r t  T o n s  1 0 0 %  C aC a)

500,781

16.477 38 ,8 3 2
1 5 ,0S0 36 ,991
16.569 12.337
18,644 40 ,1 8 4
17,792 4 2 ,0 7 5
17,545 4 0 ,9 5 6
15,844 40 ,567
14.259 41 .421
12,650 4 1 ,8 8 8
11,078 44 ,341
11,571 42 ,7 8 3

4 8 ,4 0 6

1 4 .248
13,564
18.316
2 0 .004  
2 2 ,967  
24 .2 9 6  
2 4 ,0 0 0  
2 1 ,2 7 7  
18 ,640 
1 5 ,802  
13 ,229
12.005

3 6 ,569

2 ,4 5 7
2 ,451
2,868
2 ,9 3 4
2 ,7 0 2
2 ,4 9 8
3 ,0 1 5
3 ,4 9 3
3 ,0 5 1
3 ,2 5 7
3,711
4 ,1 3 2

2 ,1 9 6

2 6 ,6 9 2

2 ,3 0 3  ............ 965

2 3 ,6 4 5

1,896
2 .0 7 6 2 ,1 3 8  ............ 1 ,0 8 7 1 ,736
1,812 2 ,1 4 4  ............ 901 1,834

514 1 ,7 2 3  ............ 605 1,481
290 2 ,1 3 9  ........... 556 1.593
223 2 ,4 3 8  ............ 804 1 ,661
492 2 ,3 7 2  ............ . ,1 8 3 2 ,2 1 7
589 2 ,0 9 6  ............ 1 ,082 2 ,1 8 6
509 2 .2 4 8  ............ 1 ,608 2 ,3 0 0
328 2 ,7 1 9  ............ 1 ,941 2 ,4 9 0
413 2 ,3 0 9  ............ 2 ,0 3 9 2 ,0 0 6

2 ,0 6 3  ........... 2 ,6 8 5 2 ,2 4 5

370 ,294

30 .982  
26 ,8 9 7  
30 ,474  
29 .9 8 8  
29 ,4 8 8  
2 8 .226  
29 ,3 6 9  
30 ,4 6 6  
30 ,531  
3 2 ,6 4 8  
32 ,643  
3 8 ,5 8 2

M ad e  a n d M ad e  a n d M ad e  an d
iduction C onsum ed S tocks P ro d u c tio n C onsum ed Stocks P ro d u c tio n C onsum ed S tocks

3 ,2 3 5 ,0 6 7 469 572 2 ,3 7 8 ,2 0 0 369 475

329 ,522 4 2 ,9 2 8 14,461 233 ,204 37 ,203 11,240 182 ,308 30 ,006 1 5 ,7 4 2
30 7 ,316 4 2 ,8 2 6 14 ,783 2 3 2 ,012 3 5 ,2 0 8 12,203 168,029 28 ,245 14 ,685
3 5 4 ,042 47 ,389 13 ,243 2 4 3 ,120 31 ,987 11,816 ISO,581 24 ,6 1 0 15,521
342 ,873 4 8 ,0 8 2 13 ,415 2 5 0 ,075 3 7 ,733 12,632 182 ,928 3 0 ,8 8 4 14,387
3 4 4 ,329 4 7 ,3 7 2 15 ,582 2 5 5 ,407 3 9 ,5 4 3 13,771 187,145 31 ,8 2 2 15,271
344 ,633 44 ,813 14 ,079 2 5 5 ,209 39 ,3 7 2 11,189 190,155 32 ,616 12,725
3 3 7 ,574 4 0 ,0 5 0 12 ,566 266 ,917 4 0 ,3 7 2 12,019 188 ,338 28,691 13,193
390 ,502 61,731 11,597 274 ,500 44 ,019 11 ,928 2 0 4 ,068 3 1 ,436 ‘12 ,718
3 0 7 ,7 0 7 71 ,672 11,397 2 8 4 ,3 3 0 4 1 ,0 9 9 11 ,709 2 0 5 ,156 31 ,821 1 1 ,985
408 ,796 7 3 ,7 7 5  . 310 ,301 4 1 ,7 6 7 - 11 ,668 2 2 2 ,830 3 2 ,101 1 2 ,488
458 ,992 8 1 ,0 8 2  , 3 1 2 ,289 4 1 ,4 1 4 13 ,036 222 ,761 3 2 ,364 12 ,392

3 1 7 ,7 0 3 3 9 ,7 9 5 11 ,866 243 ,901 34 ,819 13 ,765

SYNTHETIC ANHYDROUS AMMONIA

3 ,2 3 5

501 ,271

4 3 ,8 3 4

274 ,587  . .  

2 5 ,652 5 ,8 9 2
5 ,0 0 3 4 0 ,8 6 5 24 ,1 3 7 4 ,7 9 4
4 ,7 1 4 4 3 ,5 5 8 2 4 ,1 4 7 5 ,2 4 3
3 ,4 4 8 36 ,214 24 ,719 4 ,4 6 3
4 ,2 5 5 4 2 ,7 6 9 2 4 ,0 5 8 5 ,0 6 1
2 ,4 2 5 3 8 ,9 7 2 2 1 ,0 0 4 3 ,4 5 0
3 ,6 9 4 4 0 ,8 7 8 20 ,2 1 5 3 .6 0 3
0 ,0 1 7 4 1 ,5 1 2 2 1 ,709 3.G 56
G ,122 4 1 ,1 7 0 20 ,694 4 ,6 8 3
5 ,7 4 0 4 3 ,3 8 7 2 2 ,622 4 ,6 4 7
5 ,4 5 9 4 3 ,0 5 7 2 1 ,947 4 ,4 9 8
3 ,8 2 8 4 5 ,0 4 9 2 3 ,683 5 ,0 3 1

2 ,2 6 6  
1 ,842  
1 ,565  
1 ,513  

932 
814 
792 
732 
543 
616 
784 
676

4 ,3 9 5
3 ,9 2 0
2 ,7 1 1
1,431

505
601
541
542 
483 
544 
606 
588

77 ,796 3 ,7 6 2 4 8 ,8 3 3 1 ,169

806 31 2 ,2 0 4 937 8 14,399
2 ,6 0 3 48 2 ,2 3 9 ' 964 21 14,491
3 ,5 7 9 64 1,592 1,325 20 15,025
5 ,1 9 5 150 1 ,547 895 33 14.221
7 ,8 3 7 470 1 ,6 0 8 2 ,1 6 2 149 10,896

10 ,372 346 1 ,2 3 8 5 ,3 9 6 303 6 .537
13 ,655 252 1 .418 12 ,376 111 1 ,538
13 .352 168 1 ,055 13 ,348 2 1,945

9 .351 152 3 ,9 1 6 6 ,6 7 9 34 3 .3 7 2
4 ,4 3 8 S17 5 .5 6 3 2 ,4 6 6 30 4 ,2 8 8
3 ,5 2 4 64 6 ,3 4 7 1 ,025 448 4 ,1 1 0
3 ,2 6 3 1,201 5 ,1 0 7 1,261 9 3 ,5 7 1

2 1 .8 9 9
2 2 .474
19,619
19,489
18,863
18 .059
1 6 ,776
16,454
15,121
13,950
12,431
1 2 ,1 7 8
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-1943-
M o d e  an d

CALCIUM HYPOCHLORITE, TRUE
( T h o u s a n d s  o f  P o u n d s  7 0 %  A v a i la b le  CI2)

-1942-

J a n u a ry . . .  
F e b ru a ry . . 
M a rc h . . . .
A p ril...........
M ay.......
J u n e ............
J u ly ............
A u g u s t .. . .  
Sep tem ber. 
O c to b e r. . .  
N ovem ber. 
D ecem ber.

Total.

T o ta l . .

J a n u a r y . . .  
F e b ru a ry .. 
M a rc h . . . .
A pril...........
M ay.......
Ju n e ............
J u ly ............
A ugust-----
Septem ber. 
O ctober. . .  
N ovem ber. 
D ecem ber •

T o ta l . .

J a n u a ry -----
F e b ru a ry .. 
M arch
A pril............
M a y ............
J u n e ............
J u ly ............
A u g u st-----
S ep tem ber. 
O c to b e r . . .  
N ovem ber. 
D e c e m b e r .,

T o ta l . .

J a n u a ry -----
F e b ru a r y . ., 
M arch
A p ril...........
M a y ............
J u n e ............
J u ly .............
A u g u st. . . .  
S ep tem ber. 
O ctober. . .  
N ovem ber. 
D ecem ber. ,

P ro d u c tio n  C onsum ed S tocks P ro d u c tio n

11,321

8561 ,007  ................ 354
870 ................ 572 885
886 ................ 312 1 ,019
932 ................. 331 1.055
953 ................. 454 1,078
907 355 1,091

1 ,0 2 0  ................ 360 879
912 ................. 303 863
958 ................. 410 792

1 ,1 7 6  ................. 622 922
985 ................. 950 998

S83

M ad e  and  
C onsum ed

6 ,1 9 5
6 ,7 0 8
4 ,7 3 2
5,831
4 ,4 6 2
3 ,7 2 9
4 ,9 9 7
4 ,8 4 8
7 ,4 2 9
6 ,5 7 7
5 ,8 7 2

S tocks

418
557
573
478
488
571
594
152
411
464
366
266

CALCIUM PHOSPHATE, MONOBASIC
[ T h o u s a n d s  o f  P o u n d s  1 0 0 %  C aH *  (P O « )a ]

63,941

5 ,2 1 3 5 ,6 6 9
6 ,394 5 ,5 6 8
5 ,3 0 0 5 ,5 5 4
5 ,9 4 9 6 ,0 3 3
5,741 3,501
5 ,5 8 0 4 ,3 5 5
5 ,6 0 9 5 ,484
4 ,6 5 7 4 ,2 9 0
5 .7 5 2 5 ,2 7 2
5 ,6 4 0 6 ,9 9 9

279 5 ,313
5 ,9 0 3

4 ,5 9 6
5 ,1 2 0
5 ,5 2 0
6 ,7 7 2
6 ,8 4 8
6 ,5 2 2
6,151
5 ,9 8 2
5 ,4 0 6
5 ,0 9 0
5 ,1 1 0
6 ,0 1 9

CARBON DIOXIDE, LIQUID AND GAS
( T h o u s a n d s  o f  P o u n d s  1 0 0 %  C O 2)

2 0 ,635 2 ,441 2 ,371

2 80 ,348

17,782

90 ,063

7 ,1 6 5 2 ,2 5 8
20 ,5 2 7 2 ,1 7 3 2 ,5 4 2 17,612 6 ,5 3 2 2 ,3 5 5
22 ,3 5 6 2 ,4 2 2 1 ,6 5 5 19 .010 0 ,6 7 4 2 ,3 1 7
23 ,9 1 2 2 ,3 9 3 2 ,3 7 0 2 2 ,6 3 5 7 ,4 4 5 2,451
28 ,8 2 6 2 ,3 5 1 1,867 24 ,472 8 ,9 8 0 2 ,3 9 4
27 ,9 1 6 2 ,4 6 2 986 26 ,543 8,851 1,734
3 3 ,3 3 2 2 ,3 5 3 1 ,237 27 ,974 8 ,9 1 5 1,335
33 ,0 6 6 2 ,504 1 ,284 30 ,677 9 ,5 0 6 1 ,785
31 ,8 2 3 2 ,4 0 7 1,841 29 ,669 9 ,0 4 3 1,927
25 ,173 2 ,3 6 2 1,741 22 ,254 7 ,7 0 6 1,950
23 ,819 2 ,2 5 3 1,861 21 ,3 3 0 6 ,7 4 6 1,970

19,800 2 ,5 0 0 2 ,1 9 2

CARBON DIOXIDE, SOLID
( T h o u s a n d s  o f  P o u n d s  1 0 0 %  CO 2)

2 9 ,9 4 5 587 5 ,4 2 4
3 3 ,3 3 6 625 9 ,0 1 5
38 ,2 1 4 611 9 ,1 4 6
39 ,743 817 13 ,708
50 ,161 1,061 9 ,4 8 9
54 ,197 1 ,220 7 ,9 1 8
6 1 ,9 9 2 924 4 ,4 7 2
61 ,304 1,102 4 ,4 8 4
57 ,294 893 6 ,6 5 9
45 ,1 6 9 921 4 ,0 3 3
4 0 ,1 5 0 779 3 ,5 1 4

505 ,609 13,183

22 ,3 2 4 697 1 ,370
24 ,839 681 5 ,231
29 ,731 586 9 ,1 1 7
3 5 ,7 2 0 834 10,755
44 ,0 3 6 1 ,070 11 ,029
55,491 1,740 10 .562
(30,487 1,376 5 ,3 7 4
64 ,719 1 ,299 3 ,981
57 ,505 1,660 0 ,2 0 4
40 ,740 1 ,736 1,892
37 ,177 787 1,493
32 ,8 4 0 717 4 ,9 1 5

P ro d u c tio n

-1 9 4 1 -
M ad e  and  
C onsum ed

9 ,9 5 3

600
663
830
767
802
739
721
715
847

1 ,040
1,059
1,170

6 5 ,3 9 2

3 ,6 7 5
4 ,9 1 9
6 ,5 9 6
5 .499  
4 ,9 5 1
4 .5 0 0  

744
6 ,9 4 0
8,211
6 ,2 6 6
6 ,2 9 9
6 ,7 9 2

246 ,635

13,206
14,611
16.084
18,968
2 2 .9 3 8  
2 5 .7 7 0
2 6 .9 3 8  
27 ,935  
25 ,384  
20 ,068  
16 ,583 
18 ,149

78 ,238

3 ,6 8 0
4 ,8 0 3
6 .2 7 3
7 ,141
8 ,1 4 7
8 ,3 1 0
8 ,3 6 8
8,721
7 ,3 9 2
5 ,2 4 2 '
4 ,7 4 5
5 ,4 1 0

Stocks

1 ,153
1,060
1,080

956
577
368
183
271
334
502
371
378

5 ,5 8 6
4 ,641
5 ,9 1 6
4 ,5 9 9
4 ,9 3 8
4 ,3 1 5
3 ,2 0 0
3 ,6 5 8
4 ,0 3 0
4 ,0 0 8
4 ,4 3 0
4 ,3 5 5

1 ,413
1 ,5 5 0
1,265
1,385
1,054

940
975

1,008
1,492
1,679
1,437
1 ,687

429 ,387 11 ,910

17,284 470 478
18,037 459 1.543
23 ,880 419 5 ,7 6 0
32 ,9 6 5 632 8 ,4 3 7
44 ,4 0 4 1,054 9 ,9 7 6
50 ,519 1,545 8.154
56 ,898 1,832 3 ,7 3 6
57 ,509 1,689 1,583
45 ,5 9 0 1 ,570 1,284
32 ,893 855 1,229
21 ,464 760 1 ,196
27 ,944 025 1,099

T o ta l . .

J a n u a r y . . .  
F e b ru a ry . .  
M a rc h . . . .
A p ril ...........
M a y ............
J u n e ............
J u ly ............
A u g u s t . . . .  
S ep tem ber. 
O c to b e r . . .  
N o v em b e r. 
D ecem b er.

T o ta l .

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p ril ...........
M a y ............
J u n e ............
J u ly ............
A u g u s t___
S ep tem ber. 
O c to b e r. . .  
N o v e m b e r . 
D ecem b er. ,

513
575
569
667
744
738
692
749
698
783
665

CHLORINE
( S h o r t  T o n s )  

987 ,784

93 ,742 54 ,0 8 0 10,717 75 ,279
88 .939 52 ,476 10,255 70 ,194

101,631 60 ,435 7 ,961 77 ,785
99 ,443 62 ,183 7 ,3 3 6 77 ,704

102,005 6 2 ,641 8 ,0 5 3 8 1 .6 0 5
97 ,520 57 ,323 7 ,2 0 3 8 2 .6 7 5
98 ,409 57 ,979 9 ,3 5 3 79 ,506

100,562 5 9 ,453 6 ,344 81 .4 4 6
102.631 58 ,447 4 ,1 2 6 86 ,111
109,034 61 ,356 5 ,1 3 6 90 ,114
106,420 51 ,830 741 90 ,5 2 6

94 ,839

557 ,796

41 ,3 9 9
38 ,724
4 2 ,6 1 9
44 ,911
4 0 ,4 8 2
43 ,759
43 ,3 1 7
4 4 ,9 8 2
4 9 ,7 1 0
52 ,942
52 ,374
50 ,577

CHROME GREEN

5 ,6 9 2
5 ,7 0 5
5 ,0 4 7
5 ,411
7 ,3 7 7
7 .8 3 5
7,70-1
6 ,5 1 0
5,881
5 ,3 8 9
6 ,9 7 9
8 .2 6 0

( T h o u s a n d s o f  P o u n d s  
8 ,919

1,092

C. I*.) 
1 ,113

134117 1,194 937
75 1 ,328 1,117 154 935
69 1,481 1,169 175 1,054
48 1,442 915 83 994
76 1 ,295 695 68 1 ,023
54 1 .853 589 89 1 ,138
46 1 ,220 609 80 1 ,139
87 1,077 453 119 1,219
90 987 476 87 1 ,218

110 822 599 61 1,199
35 840 460 37 1 .133

560 25 1 ,212

7 9 7 ,976

58 ,4 2 5  
56 .5 1 8  
62 ,494  
60 ,171 
6 3 .0 9 2  
67 .468  
66 ,2 5 9  
69 ,262  
73 .164  
69 ,183  
72 ,302  
79 ,6 3 8

396 ,079

2 7 ,6 8 0
20 ,395
27 ,456
28 ,0 3 2
29 ,188
31 ,8 0 6
31,551
35 ,042
39 ,4 2 3
3 9 ,6 9 0
39 ,0 7 4
4 0 ,4 8 6

6 ,0 8 9
5 ,1 8 2
5 ,0 7 8
3 ,8 0 6
2 ,3 6 6
3 ,6 1 3
3 ,7 0 9
4 ,9 7 0
4 .8 7 8
4 ,9 0 4
5,591
5 ,6 5 8

11,524 1,422

810 82 1 ,985
815 85 2 ,0 5 0
866 128 2 ,0 4 8
977 118 2 ,0 3 3
982 116 1 ,724
9-iO 141 1 ,546

1 ,0 0 9 137 1 ,2 0 0
1 ,014 121 1 ,0 9 6

969 134 990
1 ,0 5 5 125 866

910 111 870
1 ,177 124 864
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HYDROCHLORIC ACID
(S h o r t  T o n s 1 00%  H C I)

J a n u a r y . . .  
F e b r u a r y . . 
M arch
A p r il ...........
M a y ............
J u n e ............
J u l y ............
A u g u s t . . . . 
S ep tem b er 
O c to b e r . ., 
N o v em b er 
D ecem b er.

T o ta l.

T o ta l .  .

J a n u a r y ___
F e b r u a r y . . 
M a r c h . . . .
A p r il ............
M a y ............
J u n e ............
J u l y .............
A u g u s t-----
S ep te m b er. 
O c to b e r. . . 
N o v em b e r. 
D ecem b er. .

T o ta l . .

J a n u a r y . . . ,  
F e b ru a ry . . 
M a r c h . . . .
A p r i l ...........
M a y  .
J u n e ............
J u ly .............
A ugust . . .  
S ep te m b er .' 
O c to b e r . . .  
N o v em b er. 
D ecem b er.

T o ta l .  .

January.. . ,  
F e b r u a r y . . .  
M arch
A p r il ...........
M a y ............
J u n e ............
J u ly  .
A u g u s t. . . .  
S ep te m b er. 
O c to b e r. . .  
N o v em b e r. 
D ecem b er.

T o t a l . .

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p r il ...........
M a y ............
J u n e ............
J u l y ............
A u g u s t-----
S ep tem ber. 
O c to b e r . . .  
N o v em b er. 
D ecem b er.

506 
,914 
,642 
,979 
102 
251 

,529 
.089 
.561 
,840 

7 ,5 7 2

HYDROGEN
(M il l io n s  o f  C u b ic  F e e t )

21 ,214

1 ,6361 ,9 5 8  ............ 1 ,608
1,741  ............ 1 ,480 1 ,534
1 .980  ............ 1 ,649 1 ,695
1 ,9 2 5  ............ 1 ,592 1,710
2 ,0 5 8  ............ 1 ,722 1,774
2 ,0 1 9  ............ 1 ,623
1 ,9 1 2  ............ 1 ,635 1 ,751
1 ,9 0 0  ............ 1 ,654 1.859
1 ,9 7 3  ............ 1 ,702 1,897
1 ,9 8 3  ............ 1 ,692 1 ,975
1 ,6 8 0  ............ 1 ,372 1,881

1 ,873

17 ,530

1,374
1,322
1,484
1 ,4 4 6
1,471
1 ,337
1 ,436
1 ,519
1 ,539
1 ,572
1 ,509
1,521

LEAD ARSENATE, ACID AND BASIC
( T h o u s a n d s  o f  P o u n d s )

METHANOL, NATURAL
(G a l lo n s  8 0 %  C H a O II)

5 ,8 5 2 ,7 0 0

4 9 5 ,9 3 84 0 3 .6 6 5  .......... 655 .816
4 0 6 ,8 8 4  .......... 6 6 7 ,658 514 .613
410 ,091  ......... 653 ,924 5 4 1 ,463
3 4 5 ,1 0 6  ......... 4 9 1 .782
3 5 6 ,2 0 6  ......... 503 ,515 4 4 9 .527
396,641 ......... 52 5 .003
4 2 4 ,0 2 2  ......... 5 8 1 ,082 4 2 8 .1 3 9
4 4 3 .1 7 2  ......... 542,921 43 9 ,420
4 0 6 ,4 9 2  ......... 384 ,762 4 5 6 ,837
4 5 2 ,6 5 8  ......... 303 ,270 523 ,875
3 00 ,620  ____ 2 61 ,344 534 ,810

4 5 0 ,693

687 ,201
669 ,092
649 ,395
731 ,062
869 ,505
8 7 8 .010
900,261
859 ,909
807 ,746
757 ,390
698 ,438
720 ,869

METHANOL, SYNTHETIC
( T h o u s a n d s  o f  G a l lo n s  1 0 0 %  C IIaO H )

. . . .  .............. 6 2 ,3 4 4

5 ,8 7 0  ............ 4 ,9 4 4 5,654
5 ,7 3 0  ............ 5 ,6 9 1 5 ,0 0 7
G,245 ............ 6 ,0 7 9 5 ,3 4 7
5 ,5 0 0  ............ 5 ,421
5 ,2 5 3  ........... 5 ,9 9 7 4 ,9 4 4
5,161  ............ 6 ,2 7 1 4 ,9 4 2
5 ,3 4 1  .......... 6 ,5 5 3 5 ,1 9 0
5 ,6 4 8  ......... 6 ,9 4 0 4 ,8 8 7
5 ,1 0 7  ............ 6 .5 2 0 4 ,7 2 4
4 ,8 2 4  .......... 5 ,7 6 8 5 ,1 3 5
5 ,2 1 0  ............ 5 ,1 4 3 5 ,2 3 3

5 .S 00

2 ,4 4 6  
3 ,2 5 4  
4 .0 3 5  
3 ,901  
3 ,7 1 9  
4 ,1 8 6  
5 ,0 6 7  
4 ,4 6 2  
3 ,9 1 0  
3 ,4 8 2  
3 ,39S 
4 ,3 1 8

17 ,593

1 ,3 4 7
1 ,312
1 ,330
1 ,412
1 ,463
1,364
1,445
1,583
1,592
1,509
1,590
1 ,6 4 6

6 3 ,5 7 7 4 ,1 2 4 7 4 ,4 4 3 476

34 4 ,9 9 3 8 ,6 8 2 79 12 ,148 6 ,6 7 3 40
200 5 ,7 5 7 7 ,6 9 0 176 10 ,369 6 ,5 9 3 44
219 4 .4 6 9 8 ,3 4 2 172 7 ,6 9 4 8.451 36
198 2 ,9 7 2 8 ,2 5 9 313 4 ,9 6 0 10 ,026 146
36S 3 ,1 4 6 6 ,9 3 8 120 3 ,3 5 6 10 ,319 116
291 2 ,4 7 0 5 ,5 7 3 235 2 ,6 6 4 6 ,6 9 6 49

SO 1,580 1 ,286 87 2 ,2 5 8 2 ,9 0 1 18
104 1 ,520 1 ,003 219 1,304 872 15

5S 2 ,8 1 5 1 .8 1 2 179 1 ,957 2 ,5 0 4 0
76 6 ,0 0 6 3 ,5 6 0 98 3 ,4 9 5 3 ,7 3 4 0
73 8 ,4 6 4 3 .8 3 S 542 4 ,2 9 9 6 ,8 8 7 2

6 ,5 9 4 1,904 4 ,4 4 6 8 ,7 8 7 11

6 ,0 2 4 ,8 6 8

5 26 ,637
472 ,754
488 ,474
4 78 ,466
5 2 6 ,3 6 8
4 71 ,859
4 82 .189
4 7 7 ,702
513 ,504
501 ,624
52 7 .143
558 ,148

5 5 ,8 4 7

3 ,8 6 6
3 ,6 0 0
4 ,1 6 4
4 ,2 0 2
4 ,4 1 0
4 ,6 5 8
4,731
4 ,9 9 9
5 ,0 8 4
5 ,4 0 3
5,0S 2
5 .6 4 S

M ad e  an d M ad e  an d M ad e  an d
P ro d u c tio n C onsum ed Stocks P ro d u c tio n

297 ,099

C onsum ed

189 ,604

16 ,339

S tocks P ro d u c tio n

228 ,270

1 4 ,986

C onsum ed

100,805

6 ,9 7 7

S to ck s

2 8 ,2 9 7 1 9 ,024 3 ,324 25 ,063 2 ,8 1 5 3 ,1 3 6
25 ,9 3 3 17 ,022 3 ,1 6 3 23 ,4 2 6 14,672 3 ,2 1 0 13,663 6 ,404 3 ,3 2 5
27 ,844 17 ,753 2 ,6 4 7 24 ,566 15,761 3 ,0 2 3 14,255 6 ,4 8 6 3 ,3 6 5
28 ,915 18,069 2 ,3 3 6 22 ,805 15 ,082 3 ,1 9 8 15,367 7 ,5 7 0 2 ,7 1 3
28 ,504 17 ,506 3 ,0 2 7 24 ,6 9 2 15 ,556 3 ,2 6 8  • 16 ,393 7 ,6 4 8 2 ,7 8 7
26 ,531 16,779 2 ,5 9 9 2 4 ,0 2 0 14,934 3 ,6 3 9 19,619 9 ,5 5 3 2 ,4 1 8
2 7 ,7 0 7 17,183 2 ,0 6 0 22 ,495 14,491 4 ,1 3 7 1 9 ,506 9 ,651 2 ,7 7 7
2 8 ,864 17,464 2 ,3 2 2 23.50G 14,946 3 ,8 5 0 2 0 ,4 2 2 10,599 2 ,8 1 6
2 7 ,955 17,557 2 ,8 2 5 23 ,960 14,933 3 ,381 2 3 ,436 10,983 4 ,1 8 3
3 0 ,8 2 7 17,083 3 ,1 3 8 27 .039 17,241 2 ,9 7 8 2 2 ,8 1 8 12,192 2 ,7 5 1
2 9 ,6 9 8 17,329 2 ,3 9 8 2 7 ,751 17.88S 2 ,8 1 7 2 3 ,217 12 ,742 3 ,4 2 5

2 7 ,773 17,761 3 ,4 3 2 2 4 ,5 8 8 1 4 ,776 3 ,0 7 3

1 3 ,113

1 ,061  
990 
987 

1 ,099  
1 ,143  
1 ,1 3 6  
1 ,0 9 4  
1 ,157  
1 ,147  
1 ,017  
1 ,079  
1 ,203

17 ,206
19,146
1 8 .858
12,735
10,012
7 ,5 0 2
5 ,3 4 8
1,868
2 ,6 1 9
2 ,8 2 0
5 ,7 3 5

1 0 ,215

7 50 ,857
709,571
630 ,007
640 .422  
6 8 5 ,879  
6 5 2 ,940  
663 ,437  
591 .221  
648 ,182
6 5 8 .422  
711 .611  
7 0 0 ,615

868
1 ,0 5 2
1 ,809
1,966

842
822
654
791
793
963

1,020
1,781

T o t a l ...........................

J a n u a r y .............. ................
F e b ru a ry .............. .............
M a r c h .................................
A p r il .....................................
M a y ......................................
June . ..................
J u ly .................................
A u g u s t .................................
S e p te m b e r  .
O c to b e r ..............................
N o v e m b e r .    ................
D ecem b er ..............

3 4 ,7 0 5
38,581
39 .779
4 1 ,3 9 2
38 ,0 6 7
4 2 ,4 6 5
43 ,004
40 .895
4 2 ,2 0 0
42,211
42 .404

26 ,155  
3 1 ,2 5 4  
3 3 ,1 7 9  
33 ,576  
29 ,311 
35 ,1 4 5  
34 .847  
33 .530  
33 .763  
3 5 ,9 3 0  
37 ,917

9 ,6 5 5  
10 ,028  

8 ,931  
8 ,5 7 2  
8 ,2 2 8  
7 ,7 1 2  
S . 425 
S .284  
7 ,7 2 9  
7 ,621  
8 ,5 5 6

NITRIC ACID
( S h o r t  T o n s ,  1 0 0 %  IIXO 3)

428 ,624  343 ,451

31 ,330  
32 ,089  
32 ,774  
35 ,367  
3 7 ,0 3 2  
3 5 ,6 5 5  
35 ,9 5 8  
38 ,083  
37 ,5 9 2  
39 ,2 6 4  
38 .072  
35 .4 0 8

2 6 ,3 3 6
27 ,204
2 7 ,3 6 6
3 0 .5 1 9
31.511
31 ,180
20 ,983
29 ,440
26 ,929
30 ,267
27 ,922
27 ,794

3 47 ,360” 289 ,847

23 ,1 4 011 ,825 27 ,091 11 ,003
11 ,185 27 ,069 21 ,7 3 6 12 ,116
10 ,830 25 ,827 21 ,835 12 ,348

9 ,8 5 7 27 ,103 23,101 11 ,160
9.S 94 28 ,444 23 ,057 11 ,668
9 ,4 0 6 28 ,502 25 ,227 10,906

10,454 29,361 25 ,264 10,761
9 ,7 0 9 29 ,570 26 ,156 11,114

10,012 29 ,315 24 ,133 10 .287
10,387 31 ,496 24 ,574 10 ,720
11,167 32 ,005 24 ,782 11 ,878
13 ,276 31 ,577 2 6 .8 4 2 12,124
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PHOSPHORIC ACID
(S h o r t  T o n s  5 0 %  IlnPOi)

-1 9 4 3 - -1 9 4 2 - -1941-

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p r il ...........
M a y ............
J u n e ............
J u ly ............
A u g u s t . . . .  
S ep te m b er. 
O c to b e r . . .  
N ovem ber. 
D ecem ber.

T o ta l .

M ad e and  
iu c tio n  C onsum ed Stocks P roduc tion

617 ,269

52 ,497

M ad e  and  
C onsum ed 

567 ,568
S tocks P roduc tion  

661 ,504

M ade and  
C onsum ed 

597,985
Stocks

52 ,123 48 ,3 3 4 15,911 4 9 ,8 0 2 15,374 03 ,377 5 8 ,388 15 ,515
49 ,531 46 ,094 15,324 55 ,534 49 ,260 16.935 58 ,837 54 ,705 15,341
5 1 ,382 4 0 ,9 5 7 14,494 5 6 ,3 8 8 53 ,813 2 2 ,2 6 7 70 ,015 6 4 ,736 16,248
53,501 4 7 ,6 3 0 15,628 60 ,059 5 1 ,5 4 2 16 ,757 5 6 ,5 6 0 5 5 ,549 14,819
5 8 ,4 4 6 51,231 17,463 56 ,307 51,371 1 7 ,372 58,073 55 ,200 14,971
5 3 ,4 0 6 4 7 ,0 6 7 17 ,892 53 ,819 4 5 ,3 5 9 22 ,977 51 ,860 4 4 .175 15.744
50 ,201 43 ,259 17,774 4 2 ,2 8 3 4 2 ,0 5 8 2 2 ,020 4 5 ,3 5 9 42 ,219 13,076
5 6 ,7 1 0 4 9 ,1 4 2 2 0 ,2 7 2 42 ,360 3 8 ,5 3 2 19.426 47,841 38 ,195 12,923
5 1 ,926 47 ,900 19 ,462 52 ,216 47,311 17,779 5 0 ,255 44 ,400 14,738
5 2 ,955 4 9 ,4 0 8 16,818 51 ,449 49,671 18,790 5 3 ,5 5 0 46 ,553 15,857
5 2 ,790 5 1 ,1 0 7 12,551 4 7 ,0 1 9 41,6*11 19,694 51 ,095 4 5 ,1 4 8 16,371

4 7 ,3 3 8 47 ,2 0 8 15,374 54,681 *18,717 17,093

T o ta l . .

J a n u a ry -----
F e b ru a ry ... 
M arch
A pril...........
M ay ............
Ju n e ...........
J u ly ............
A ugust-----
Septem ber. 
O ctober. . .  
N ovem ber. 
D ecem b er.,

T o ta l. ,

J a n u a ry . . .  
F e b ru a ry .. 
M arch . . . .
A p ril..........
M ay...........
J u n e ...........
J u ly ............
A u g u st-----
S eptem ber. 
O ctober. . .  
N ovem ber. 
D ecem ber. ,

POTASSIUM BICHROMATE AND POTASSIUM CHROMATE
( T h o u s a n d s  o f  P o u n d s  1 0 0 %  B ic h r o m a te  a n d  1 0 0 %  O h ro m a te )

2 .9 8 7
3 ,0 i8
3 .4 7 9
3.481
3 .4 0 8
3 ,6 0 0
3 .2C 8
3 ,4 6 4
3 ,4 7 0
3 ,4 7 6
3 ,6 1 9

702
483
680
740
731
775
788
753
746
726
809

2,951
3 ,081
3 ,0 6 3
3 .4 9 7
2 .6 2 9
2 ,4 2 5
2 ,1 3 0
2 .4 3 3
2 ,401
2 .1 5 2
2 ,2 4 2

...................................  10 .125  ............................ 10 ,518  ............

989 ___ ___  1,003 887 ................ 1 ,566  
1 ,0 9 0

835 ............ 946
883 ___ ___  826 852 ................. 773 ............ 832
974 ___ ___  705 838 ................. 1 ,7 2 0 973 ............ 507
933 ___ ___  669 720 ................. 1 ,751 997 ............ 460
913 ___ __ 611 848 ................. 1 .930 924 ............ 501
662 ___ ___  661 726 ................. 1 ,947 890 ............ 292
674 ___ ___  544 521 ................ 1 ,269  

945 .
799 295

730 ___ 610 881 ................. 943 635
726 ___ ___  575 900 ................. 904 745 ............ 739
729 ___ ___  815 993 ................. 1 ,010

1 ,0 0 3
926

911 ............ 912
697 ___ ___  725 976 ................. 839 . . . . 1 .115

1 ,0 0 7  ................. 889 . . . . 1 ,210

POTASSIUM
( S h o r t  T o n s

HYDROXIDE
1 0 0 %  K O I I )

3 5 ,0 2 8 7 ,8 3 9 34 ,641 7 ,9 3 8

3 ,5 7 6 822 2 .1 1 3 2 ,4 5 9 251 1,752
3 ,2 9 3 762 2,.>43 2 ,1 2 6 2.50 1,500
3 ,4 4 3 802 2 ,6 2 2 2 ,3 9 0 283 1,333
3 ,4 5 5 858 3 ,5 1 9 2 ,6 7 8 636 1 ,176
3 ,3 3 5 906 3 .314 2 ,7 3 0 883 910
3 ,4 6 4 797 4 ,1 6 5 2 ,8 9 7 847 1,028
2 ,9 5 3 761 4 ,2 8 2 3 ,2 0 1 813 1,009
2 .4 5 2 500 4 ,721 3 .1 0 6 813 1,200
2 ,0 7 8 3«0 4 .5 0 5 3 ,0 1 4 744 1,178
2 ,1 1 3 287 4 ,0 2 8 3 ,4 7 9 870 1,187
1,980 410 3.381 3 ,1 4 5 796 1,174
2 ,8 8 6 534 3 ,7 7 0 3 ,4 1 6 852 1,441

T o ta l . . 

J a n u a r y . . .
F eb ru a ry * •
M arch
A p ril ...........
M a y ............
J u n e ............
J u ly .............
A ugust . . .  . 
S ep tem ber. 
O ctober 
N o v e m b e r., 
D ecem ber. ,

354 .554  
326 ,254  
3 6 8 .662  
361 .104  
3 6 8 .149  
356.411 
3 6 4 .835  
377 ,607  
3 6 9 ,652  
388 ,724  
379 ,015

SODA ASH, AMMONIA SODA PROCESS
( S h o r t  T o n s  9 8 -1 0 0 %  N asC O a)

................. 3 ,7 8 8 ,5 8 3  ............................................

104,801 
99 .937  
91 ,199  
88 ,530  
8 1 ,6 5 0  
71 ,431  
0 6 .8 6 2  
6 4 ,4 1 8  
50 ,170  
3 3 .8 0 0  
24 ,460

1943, F in ish ed  L igh t
J a n u a ry ............................... 186 ,393
F e b ru a ry ............................  164 ,038
M a rc h .................................  185,773
A p ril ..................................... 175,334
M a y .....................................  189 ,389
J u n e ...................................... 181 ,356
J u l y ...................................... 198 ,197
A u g u s t................................  202 ,136
S ep te m b er.........................  188 .607
O c to b e r ............................... 215 ,363
N  o v em b er.......................... 207 ,553
D e c e m b e r ......................................................

3 3 8 ,795
308 ,348
346 ,662
335 ,580
345,181
319 .052
2 97 ,378
2 76 ,538
2 78 .388
3 02 ,768
318 ,517
321 ,376

34
38
50
71
96

117
132
128
110
101
106
108

832
636
704
983
422

.525
,220
.681
38*5

.,547

.208
411

3 ,6 0 6 ,8 2 6

2 5 2 ,308  
251 ,737  
280 ,734  
288.821 
3 10 ,158  
303 ,000  
308 .952  
311 ,805  
307 ,429  
323.204 
325,907 
342,711

109
100
100
90
79
57
42
36
30
25
27
36

087
,923
980

,313
540

.380

.869
193

,685
289

,094
213

1943, F in ish ed  D ense
35 ,412 68 ,4 5 3  ...................................... ................................. 110 ,937 5 .4 4 8 36 ,3 4 8
31 ,976 5 6 .281  ..................................... ................................. 109,873 5 ,4 4 7 43 ,056
37 ,219 51 .0 4 0  ..................................... ................................. 120 .027 6 ,1 3 7 40 ,159
35 ,335 5 0 ,6 5 7  ...................................... ................................. 123 ,068 6 ,805 37 ,873
39 ,9 9 2 46 .8 9 7  ..................................... ................................. 119 ,419 4 ,8 1 6 34 ,753
37,891 4 0 .1 3 6  ..................................... ................................. 118,648 4 ,5 5 5 31 .295
40 ,2 8 3 38 .2 8 3  ..................................... ................................. 108.669 4 ,0 3 3 28 .579
3 9 ,1 4 8 4 5 .4 3 0  ..................................... ................................. 114 ,3oG 5 ,7 3 2 18 ,988
4 3 .5 4 2 2 8 .3 6 6  ..................................... ................................. 121,3.54 4,.543 21,80*1
44.341 2 1 .6 3 3  ..................................... ................................... 112,194 2 ,889 12,167
39 ,490 16 .288  ..................................... ................................... 110,902 2 ,6 8 2 8 ,1 7 2

SODA ASH, NATURAL

T o ta l .  .

J a n u a r y . . .  
F e b r u a r y . . 
M a r c h . . . .
A p r i l ...........
M a y ............
J u n e ............
J u ly .............
A u g u s t . . . .  
S ep te m b er. 
O ctobe r 
N o v e m b e r . . 
D ecem b er. .

1 0 ,738
11 ,542
14.114
15,101
13 ,242
13,745
13,475
12,974
14,112
15,380
15,337

1 ,906  
2 .4 4 6  
1 ,932  
2,123 
1 ,7o4 
1 ,435  
1 ,074  

916 
3 .515  
2 ,0 3 6  
2 ,2 0 5

( S h o r t  T o n s )  
136,172

12.8-13
11,173
11 ,918
11.901 
11 ,305 
11 ,357 
11 ,128
10.901 
10 .752 
10 .624 
10 ,757 
11 ,513

3 .3 6 6  
2 .8 1 0  
1 ,533  
1 ,297  
1 .393 
1 .405 

939 
3 ,107  

992 
1,100 
1 ,1 3 2  
1 ,054

100 ,734  .............................................

10 ,814  .............................................
10 ,877 .............................................
10 ,045  .............................................

7 ,1 5 9    13 ,887
6 ,5 0 3    13 .415
6 ,6 9 8    154
2 ,0 7 7    11 ,350

11,054   9 ,3 0 7
11 .4 5 8    7 ,581

350   150
11 ,374    4 ,8 0 2
11 ,125    3 .2 4 0
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SODIUM BICARBONATE, REFINED

J a n u a r y . . .  
F e b ru a r y . .  
M arch
A p r il ...........
M a y ............
J u n e ............
J u ly .............
A u g u s t___
S ep te m b er. 
O c to b e r . . .  
N o v em b e r. 
D ecem b er.

Total.

T o ta l .  .

J a n u a r y . . .  
F e b r u a r y . . 
M a r c h . . . .
A p r il ...........
M a y ............
J u n e ............
J u l y ............
A u g u s t___
S ep te m b er. 
O c to b e r . . .  
N o v em b e r. 
D e c e m b e r .

T o t a l . .

J a n u a r y . . .  
F e b r u a r y . . 
M a r c h . . . .
A p r il ...........
M a y ............
J u n e ............
J u l y ............
A u g u s t___
S ep te m b er. 
O c to b e r. . . 
N o v em b e r. 
D e c e m b e r .

T o t a l . .

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p r il ...........
M a y ............
J u n e ............
J  u ly ............
A u g u s t . . . .  
S ep te m b er. 
O c to b e r . . .  
N o v em b er. 
D e c e m b e r .

T o ta l . .

J a n u a r y . . .  
F e b ru a ry '. .
M a r c h  __
A p ril ...........
M a y ............
J u n e ............
J u l y ............
A u g u s t . . . .  
S ep te m b er. 
O c to b e r . . .  
N o v em b e r. 
D e c e m b e r . ,

( S h o r t T o n s  1 0 0 %  N aH C O a )
1941

M a d e  and M a d e  and M a d e  and
P ro d u c tio n C onsum ed S tocks P ro d u c tio n  C onsum ed S tocks P ro d u c tio n C onsum ed

1 60 ,637  ................. 169 ,446 3 ,3 1 1

1 5 ,122 5 ,7 4 7 15 ,163  ................. 6 ,1 1 0 13 ,548 164
1 3 ,820 4 ,9 9 9 12 ,720  ................. 6 ,3 3 5 12 ,249 409
1 5 ,378 5 ,0 2 8 14,171 ............ 6 ,9 6 4 13 ,180 391
15,241 5 ,2 4 2 13 ,1 2 8  ................. 6 ,6 0 5 13,484 220
1 3 ,909 5 ,8 2 5 10 ,797  ................. 6 ,9 4 7 12 ,866 377
1 2 ,255 4 ,8 1 5 10 ,7 2 3  ................. 5 ,7 2 0 13 ,188 491
1 3 ,177 4 ,701 12 ,070  ................. 5 ,6 5 8 14 ,452 289
15,161 5 ,3 2 2 14 ,305  ................. 0 ,7 2 7 15 ,313 241
14,081 4 ,7 3 8 13 ,344  ................. 0 ,3 1 5 15 ,221 221
15 ,477 4 ,6 0 7 14,551 ................. 4 ,4 3 1 16,171 310
15 ,185 4 ,8 6 2 15 ,349  ................. 4 ,9 1 8 1 5 ,422 75

1 4 ,3 1 6  ................. 4 ,1 8 6 14,352 143

6 ,9 6 8
6 ,3 0 4
7 ,2 7 8
7 ,0 7 5
7 ,1 5 7
6 ,3 6 2
6 ,7 4 0
6 ,3 8 0
0 ,8 2 7
7 ,2 3 5
7 ,4 5 0

SODIUM BICHROMATE AND CHROMATE
( S h o r t  T o n s  1 0 0 %  B ic h r o m a te  a n d  1 0 0 %  C l i r o m a te )

7 8 ,9 5 5

2 ,1 5 0 6 ,4 8 4
1 ,536 6 ,1 8 8
1 ,3 5 6 6 ,6 4 7
1 ,4 7 7 6 ,8 5 1
1 ,5 7 6 6 ,9 3 9
1 ,0 7 0 6 ,8 0 4

846 5,241
639 6 ,8 4 9
685 5 ,9 1 7
864 7 ,1 4 9
894 6 ,9 4 5

6 ,941

SODIUM HYDROXIDE, ELECTROLYTIC PROCESS
( S h o r t  T o n s  1 0 0 %  N n O H ) 

9 3 9 .878

87,731 2 1 .7 5 5 3 4 ,7 7 2
78 .2 6 2 15 ,717 4 6 ,9 4 6
91 ,6 8 3 17 ,436 3 8 ,4 8 9
87 ,724 19 ,306 3 8 ,1 1 9
87 ,2 8 5 2 2 ,0 4 2 3 6 ,3 1 0
87 ,2 8 2 19 ,378 3 5 ,6 6 3
84 .3 6 7 18 ,928 3 3 ,5 1 4
36 ,0 2 0 19 ,015 31 ,894
92 ,923 22 ,019 2 9 ,9 4 5

100 ,230 2 3 ,2 0 7 2 8 ,2 4 7
9 7 ,5 8 8 2 1 ,0 4 2 3 3 .6 4 5

69,-116 
6 3 ,787  
7 3 ,301  
7 3 ,093  
7 4 ,6 6 5  
8 0 ,8 5 5  
7 8 ,0 3 8  
7 8 ,4 8 5  
8 4 ,5 2 7  
86 ,541 
8 6 ,1 7 3  
9 0 ,9 9 7

2 1 9 ,445 7 4 3 ,316 161,065

15,999 3 3 ,2 5 5 53 ,394 1 2 ,688
1 4 ,919 3 2 ,7 3 9 5 2 ,240 11 ,099
14 ,536 36 ,154 5 7 ,9 7 7 11 ,938
15 ,662 40 ,621 55 ,702 11,334
14,965 5 2 ,2 1 6 58 ,552 12,749
17 ,256 63 ,983 6 3 ,223 1 3 ,399
17,216 6 5 ,4 2 3 6 0 ,110 13,059
18 ,998 73 ,8 8 3 63 ,764 13 ,866
19 ,540 7 6 ,5 2 9 7 0 ,5 5 8 14 ,790
21 ,035 79,281 6 7 ,0 1 8 15 ,187
2 2 ,2 7 2 8 7 ,5 2 9 66 ,580 14,839
27,041 9 0 ,4 8 0 7 4 ,1 9 8 1 6 ,117

SODIUM HYDROXIDE, LIME-SODA PROCESS
( S h o r t  T o n s  1 0 0 %  N a O H )

5 1 ,9 3 3  ..........

634 ,291

60 ,7 7 3
4 6 ,1 8 4  .......... 2 8 ,3 7 6 61 ,2 2 0
5 7 ,0 3 3  .......... 28 ,1 3 0 64 ,7 1 9
5 6 ,0 8 3  .......... 2 8 ,5 4 5 59 ,1 9 7
5 6 ,6 9 5  .......... 2 6 ,1 2 2 5 2 ,6 5 7
5 4 ,9 4 6  .......... 24 ,101 4 7 ,4 8 7
5 5 ,5 7 8  .......... 46 ,751
5 5 ,6 0 9  .......... 4 5 ,3 1 0
5 6 ,7 2 3  .......... 15 ,852 45 ,6 5 0
5 9 ,8 0 3  .......... 48 ,6 7 9
50 ,871  . . . . 17 ,131 49 ,0 3 5

5 2 ,8 0 7

3 4 ,6 8 8
3 7 ,9 0 6
3 9 ,1 2 2
4 1 ,7 5 9
43,551
4 3 ,6 5 7
4 4 ,3 0 5
43 ,274
4 1 ,3 7 0
37 ,461
32 ,643
29 ,426

685 ,994

4 4 ,6 3 8
46 ,604
50 ,547
4 9 ,9 7 8
57 ,3 1 8
59 ,736
63 ,833
61 ,412
60 ,285
62 ,352
6 3 ,3 1 0
65,981

SODIUM PHOSPHATE, MONOBASIC
( T h o u s a n d s  o f  P o u n d s  1 0 0 %  X aH sP O * )

1 ,1 7 9  .............. 729

2 0 ,9 3 4  ............

1 ,4 2 0  ............ 475

16,509

1 ,0 0 6
1,851  .............. 928 1 ,5 7 5  ............ 676 1 ,0 9 0
1 ,7 7 6  .............. 843 1 ,9 8 6  ............ 490 1,654
1,861  .............. 638 2 ,3 9 6  ............ 552 1 ,3 0 2
1 ,7 6 3  ............ . 689 1 ,6 9 4  ............ 290 795
1 ,8 9 8  .............. 640 1 ,6 7 0  ............ 677 1 ,3 8 5
2 ,0 4 5  ............ . 698 1 ,5 8 9  ............ 531 1,321
1 ,5 2 3  ............ . 595 1 ,4 8 6  ............ 693 1 ,1 7 5
1 ,8 3 8  ............. 674 1 ,782 897 1 ,6 2 0
1 ,9 1 8  ............ . 733 1 ,691 ............ 947 1 ,578
2 ,0 6 2  ............ . 541 1 ,5 7 0  ............ 1 ,1 1 6 1 ,706

2 ,0 7 3  ............ 1 ,121 1,876

S tocks

5 ,6 2 8
5 ,0 1 5
5 ,6 0 0
5 ,6 8 0
5 ,2 8 8
5,311
5 ,0 7 8
4 ,8 6 7
4 ,9 3 5
3 ,911
5 ,1 5 9
5 ,5 9 5

8 3 ,4 1 5  ............

1 ,865 6 ,7 7 7  ............ 2 ,6 5 5
1,851 6 ,0 6 5  ............ 1 ,163
1,699 7 ,7 6 3  ............ 1 ,793
2 ,4 4 8 7 ,3 4 2  ............ 2 ,6 4 4
3 ,1 2 6 7 ,3 0 7  ............ 1 ,069
3 ,5 8 9 7 ,4 0 4  ............ 847
3 ,1 3 0 6 ,5 5 9  ............ 585
3 ,5 6 5 7 ,0 2 7  ............ 1 ,191
2 ,9 2 0 6 ,7 5 0  ............ 1 ,500
2 ,6 7 3 7 ,2 1 1  ............ 2 ,411
2 ,2 4 0 6 ,5 9 7  ............ 2 ,2 8 3
2 ,0 5 5 6 ,6 1 3  ............ 1 ,5 0 8

54 ,771
54 ,3 5 2
51 ,0 5 7
50 ,7 2 2
44 ,2 4 5
37 ,8 1 0
37 ,3 0 8
30 ,631
35 ,999
25 ,669
26 ,271
30 ,9 6 7

5 1 ,0 9 3
4 9 ,2 8 4
4 8 ,4 7 0
4 4 ,7 6 5
35 ,551
31 ,440
3 3 ,0 1 9
29 ,7 3 5
2 6 ,9 9 5
26 ,103
30 ,4 6 4
3 3 ,0 8 4

570
524
519
643
566
429
283
286
414
302
404
442

T o ta l . .

J a n u a r y ___
F e b r u a r y . . .
M a rc h ..........
A p ril.............
M a y ..............
J u n e ............
J u ly ............
A u g u s t . . . .  
S ep tem b er. 
O c to b e r . . .  
N o v em b er. 
D e c e m b e r .

SODIUM PHOSPHATE, DIBASIC
( S h o r t  T o n s  1 0 0 %  N a s H P O i)

4 ,0 1 8
3 ,7 7 4
4 ,1 1 4
4 .0 0 4
3 .8 0 4
4 ,0 2 5
3 ,0 6 2
4 ,6 6 6
3 ,7 1 6
2 ,9 7 7
3 ,7 4 4

922
867
969
948

,045
70S
692

,152
,229
803
645

3 0 ,1 1 5 12,833 2 2 ,5 7 3 7 ,6 7 5

2 ,2 0 8 832 881 1 ,1 2 0 332 1,303
1 ,6 9 8 477 685 1 ,9 4 2 80S 1 ,186
2 ,0 9 8 514 1 ,043 1 ,743 270 1 ,239
2 ,2 5 2 663 1.137 2 ,0 7 4 966 1,124
1 ,799 481 1,387 2 .4 4 3 1,074 1 ,109
2 ,041 730 1 ,3 4 3 1 ,940 819 994
1 ,590 343 1 ,3 5 2 1 ,7 0 8 476 859
1 ,315 110 1,211 1 ,989 634 1 ,0 2 5
3 ,1 2 5 2 ,0 6 0 1 ,3 7 7 1 ,3 7 7 372 834
3 ,801 2 ,4 3 6 1,321 2 ,0 1 4 794 598
3 .6 6 3 1 ,259 883 1 ,8 0 8 448 589
4 ,5 2 5 2 ,9 7 8 1 ,098 2 ,3 6 6 682 770
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SODIUM PHOSPHATE, TRIBASIC
( S h o r t  T o n s  N aaP O *)

J a n u a r y . . .  
.F e b ru a ry .. 
M a rc h . . . .
A p ril...........
M a y ............
J u n e ............
J u ly ............
A u g u s t. . . .  
S ep tem ber. 
O c to b e r . . .  
N ovem ber. 
D e c e m b e r ..

T otal.

T o ta l .

J a n u a r y . . .  
F e b ru a ry . . 
M a rc h . . . .
A p ril...........
M a y ............
J u n e ............
J u ly ............
A u g u st-----
Septem ber. 
O ctobe r. . .  
N ovem ber. 
D ecem ber. ,

T o ta l.

J a n u a r y . . .  
F e b ru a ry .. 
M a rc h . . . .
A p ril..........
M a y ...........
J u n e ...........
J u ly ............
A u g u st-----
Septem ber. 
O c to b e r. . .  
N ovem ber. 
D e c e m b e r .,

T o ta l . .

J a n u a ry ___
F e b r u a r y . ., 
M arch
A p ril ...........
M a y  .
J u n e ............
J  u ly ............
A u g u s t___
S ep te m b er. 
O c to b e r . . .  
N ovem ber. 
D e c e m b e r ..

T o ta l .  .

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p ril...........
M a y ............
J u n e ............
J u ly ............
A u g u s t . . . .  
S ep te m b er . 
O c to b e r . . .  
N ovem ber. 
D e c e m b e r . .

T o ta l . .

J a n u a ry . . .  
F e b r u a r y . . 
M a r c h . . . .
A p r il ...........
M a y ............
J u n e ............
J u ly ............
A u g u s t. . . .  
S ep tem b er. 
O c to b e r . . .  
N o v em b er. 
D e c e m b e r . ,

-1 9 4 3 -

P roduc tion

5 ,1 4 0
5 ,1 9 7
5 ,7 5 7
5 ,9 9 2
6 ,2 4 2
6 ,2 8 2
6 ,7 0 9
6 ,0 3 8
6 ,0 7 6
6 ,3 3 7
6 ,3 9 9

M ad e  an d  
C onsum ed

159
143
158
151
162
164
260
192
210
207
156

-1 9 4 2 -

S tocks

2 ,0 1 5
1 ,963
1 ,5 7 6
1 ,335
1,560
1,131
1 ,7 6 9
1 ,6 7 2
1,253
1 ,2 9 8
1,325

56 ,489
67 ,500
84 ,499
70 ,802
78 ,959
86,2.54
5 2 ,3 6 2
6 1 ,1 0 7
8 4 ,3 1 8
94 ,024
9 0 ,5 8 4

P ro d u c tio n

7 8 ,9 0 2

7 ,8 6 3
7 ,4 6 0
6 ,2 4 2
6 ,0 6 4
6 ,1 5 7
4 ,6 0 8
6 ,2 4 0
4 ,4 3 7
4 ,6 4 3
5 ,4 5 6
5 ,7 9 2
5 ,6 4 0

M ad e  and  
C onsum ed

2 ,4 1 3

246
199
261
152
165 
112 
157 
233
166 
119 
379 
223

-1 9 4 1 -

S tocks

2 .6 9 8  
2 ,4 5 7  
1 ,914  
3 ,1 7 8  
3 ,7 7 6  
4 ,5 6 8  
5 ,9 6 5  
3 ,1 0 5  
3 ,9 1 9  
3 ,0 6 3  
2 ,7 8 5  
2 ,3 4 7

SODIUM SILICATE, LIQUID
( S h o r t  T o n s  4 0 °  B u u m é )

767 ,977

9 8 ,696 61 ,714
9 9 ,497 7 2 .2 0 7

107,153 83 ,636
107,406 6 9 ,2 6 0
111,287 5 7 ,930
118,429 5 9 ,1 8 8
100,947 5 2 ,679
8 8 ,3 1 5 56 ,852
8 4 ,2 2 8 5 6 ,5 9 8

100 ,006 60 ,506
105,581 70,811...... 67 ,525

89 ,1 7 8
91 ,2 6 7
99 ,8 7 7

119.019
112,313
117,146
114 ,448
118 ,042
110 ,317

99 .809
110 ,647
107,503

SODIUM SILICATE, SOLID
( S h o r t  T o n s  A ll  F o r m s  C o m b in e d )

3 ,9 9 2 1 ,567 7 ,4 3 2
7 ,4 8 4 2 ,3 6 9 7 .2 9 3
7,621 2 .6 4 0 7 ,0 8 7
8 ,7 5 0 2 ,1 8 2 7 ,6 4 3
9 ,4 5 2 2 ,1 6 6 8 ,8 6 3
9 ,6 1 8 2 ,4 2 6 9 ,9 4 0
8 ,0 3 4 1 ,852 10 ,506
8 ,3 1 5 1 ,920 10 ,719
9 ,8 7 0 2 ,8 1 9 11,151

10 ,249 3 ,0 3 7 11,765
9 ,8 5 4 2 ,3 6 8 11,041

76 ,303 24 ,2 5 9

7 ,4 8 0 1,918 9 ,741
7 ,2 3 9 2 ,2 7 9 10 ,038
7 ,851 2 ,8 6 5 10 ,895
7 ,2 3 7 2 ,3 3 8 11 ,938
3 ,8 8 2 1 ,583 10 ,0 9 7
3 ,7 2 2 1 ,379 9 ,1 6 6
6 ,8 8 5 1 ,986 9 ,9 4 6
6 ,2 8 5 1,932 10 ,390
7 ,5 7 4 1,966 11,634
7 ,7 9 7 2 ,4 1 6 11 ,538
5 ,011 1,533 10,207
5 ,6 9 0 2 ,0 6 4 9 ,8 7 8

932,551

61 ,094
55 ,575
82 ,483
71,261
72 ,162
68 ,726
83 ,944
81 ,040
79 ,932
99 ,012
88 ,555
88 ,767

9 0 ,8 5 8

6 ,3 9 2
5 ,7 6 1
5 ,1 3 0
8 ,264
7 ,9 6 3
6 ,7 7 6
6 ,4 9 5
8 ,1 3 2
9 ,3 2 0
9 ,8 5 2
9 ,7 8 7
7 ,9 8 6

SODIUM SULPHATE, GLAUBER SALT AND CRUDE SALTCAKE
( S h o r t  T o n s  N aaSO *)

65 ,465
63 ,786
68 ,226
67 .972
67 ,874
64 ,449
63 ,616
70 ,593
67 ,019
68 ,899
69 ,196

6 ,4 5 0
6 ,7 3 3
6 ,4 7 8
6 ,8 1 8
6 ,2 2 4
6 ,8 4 8
5 ,0 8 4
5 ,7 6 5
5 ,4 0 3
6 ,0 8 8
6 .6 8 4

47 ,817
51 ,425
51 ,677
54 ,097
59 ,043
5 7 ,2 0 9
5 5 ,5 1 5
63 ,315
65 ,306
66 ,004
67 ,820

793 ,409 84,461

7 2 ,6 7 0 7 ,8 3 2
6 7 ,7 9 8 7 ,1 5 2
7 2 ,6 1 4 6 ,7 6 2
68 ,663 7 ,553
73 ,487 6 ,4 8 6
60 ,755 9 ,4 7 7
59 ,423 8,401
60,841 3 ,6 9 9
60 ,782 5 ,8 1 8
64 ,454 6 ,7 6 7
63 ,978 7 ,4 3 0
67 ,944 7 ,084

1 5 .5 3 8  
1 5 ,613  
1 7 ,7 1 7  
19 ,601 
23 ,831
20 .891 
20 ,947  
2 1 ,9 7 6  
21 ,873
2 3 .5 3 8
25.891

SODIUM SULPHATE, ANHYDROUS,
( S h o r t  T o n s  1 0 0 %  N aaSO *)

27 ,615

REFINED

3 ,9 9 7
5 ,5 1 4
6 ,2 3 9
5 ,3 8 6
5 ,4 8 9
5 ,6 8 3
5 ,2 4 8
4 ,5 5 0
5 ,5 1 9
5 ,4 0 0
5 ,4 0 2

5 ,4 8 0
5 ,6 1 5
5 ,5 9 2
4 .8 4 2
5,281
5 .9 6 4
O.OS2
5 ,1 8 5
6 ,6 2 6
8 ,2 6 8
7 ,4 1 0

2 ,8 4 9
2 ,7 8 5
2 ,9 8 7
2 ,6 2 7
2 ,2 4 4
3 ,0 8 2
2 ,5 2 7
2 ,5 9 9
3 ,0 3 3
4 ,5 6 9
2 ,7 9 9

1,363
1,404
1,491
1,770
1,613
3 ,4 5 3
2 ,8 1 2
4 ,1 8 3
5 ,2 1 0
5 ,7 4 0
5 ,4 3 5

57 ,735

5 ,8 9 4  
5 ,0 3 6  
6 ,004  
5 ,5 6 6  
4 .1 3 0  
3 ,4 2 5  
3 ,8 3 9  
4 ,4 8 5  
3 ,911 
4 ,4 6 5  
5 ,164  
5 ,8 1 6

1 .352  
1 .365 
1 ,937  
1 ,492  
1,8-16 
1 ,542  
1 ,689  

977 
812 

1 ,184 
1 ,158  
2 ,0 6 2

54 .248

4 ,9 6 2  
3 ,2 1 9  
4 ,6 8 2  
2,.535 
2 ,4 9 5  
3 ,8 7 5  
2 ,3 2 0  
6 ,6 5 5  
5 ,5 9 0  
6 .274  
5 ,774  
5,861

SULPHUR DIOXIDE
( T h o u s a n d s  o f  P o u n d s  1 0 0 %  SO s) 

  5 6 ,6 0 8

2 ,6 5 5
3 ,2 3 6
3 ,6 9 3
3,071
2 ,2 0 6
2 ,2 6 5
2 ,1 6 9
2 ,5 6 8
2,210
2 ,6 8 2
3 ,1 7 5

5 ,3 5 5
4 ,9 3 0
5 ,1 1 9
5 ,4 6 6
4 ,5 8 0
3 ,7 5 7
4 ,4 4 8
4 ,5 0 6
4 ,8 3 6
4 ,5 2 6
4 ,7 5 1
4 ,3 3 4

P roduc tion
M ad e  an d  
C onsum ed S tocks

86 ,315 4 ,0 4 4

7 ,0 2 9 411 6 ,0 7 9
5 ,1 8 4 208 3 ,8 8 0
7 ,8 4 7 446 3 ,351
7 ,4 8 7 227 4 ,0 7 9
7 ,6 5 0 435 4 ,2 2 6
7 ,1 8 9 426 4 ,1 2 9
6 ,9 0 4 228 2 ,9 4 7
6 ,7 2 6 267 2 ,9 7 5
7 ,5 1 7 408 3 ,0 7 9
7 .5 9 9 262 3 .3 8 4
7 ,2 9 6 419 3 ,0 6 4
7 ,889 266 4 ,2 7 7

107,587
102,159
111,102
104,592

99 ,565
8 5 ,9 6 3
8 5 ,5 1 6
8 5 ,0 7 9
8 3 ,9 0 0
9 2 ,9 3 6

109,958
119,141

9 ,0 4 5
9 ,011
7 ,9 0 5
9 ,2 4 1

10,125
9 ,4 7 4
7 ,7 5 0
7 ,3 8 8
9 ,0 9 4
9 ,6 6 0

11,813
9 ,9 6 9

721 ,796 7 9 ,762

5 6 ,1 8 5 5 ,7 4 0 4 8 ,0 9 8
49 ,223 5 ,501 4 3 ,5 8 9
55 ,263 6 ,0 6 3 3 9 ,2 6 2
53,98*1 6 ,2 1 2 3 6 ,7 9 2
54 ,864 6 ,3 4 3 3 6 ,4 7 0
5 4 ,3 0 7 6 ,3 8 0 34 ,0 3 4
5 5 ,6 5 8 6 ,4 3 3 27 ,844
63 ,683 6 ,6 5 5 26 ,638
6 5 ,670 7 ,3 0 5 19,634
7 0 ,180 7 ,8 8 4 18 ,732
6 9 ,545 7 ,2 7 5 17 ,347
73,231 7 ,971 17,903

2 ,4 6 4
1,226
1 ,496
1 ,2 2 8
1 ,295
1 ,234

902
1,221
1,286
1.716
2,002
1 ,194
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25 ,852 54 ,970 30 ,045

2 ,5 6 8 3 ,2 8 4 3 ,9 2 5 2 ,1 6 5 3 ,4 3 0
2 ,6 7 3 3 ,2 1 0 3 ,921 2 ,3 9 7 2,8*15
2 ,6 6 5 3 ,1 6 7 4 ,2 9 3 2 ,3 2 5 3 ,3 0 4
2 ,7 7 4 3 ,4 6 2 3 ,8 2 6 2 ,4 1 2 2 ,7 4 3
2 ,3 0 9 3 ,3 8 6 4 ,4 3 6 2 ,3 3 5 2 ,3 4 3
1 ,5 4 6 2 ,5 9 5 4 ,2 0 7 2 ,5 5 2 2 ,0 9 5
1.932 2 ,5 6 9 4 ,7 8 4 2 ,8 1 0 1,887
1 ,679 2 ,6 2 6 5 ,2 8 6 2 ,6 2 5 2 ,4 8 1
1 ,5 4 8 3 ,4 5 2 5 ,1 3 5 2 ,5 6 0 2 ,4 8 3
1,699 3 ,3 1 3 4 ,9 2 8 2 ,6 6 7 2 ,1 7 8
2 ,3 2 0 2 ,8 8 7 5 ,2 5 7 2 ,4 5 7 2 ,5 8 0
2 ,1 3 8 2 .4 2 7 4 ,9 7 0 2 ,7 3 9 2 ,8 8 7
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1943

SULPHURIC ACID
( S h o r t  T o n s  1 0 0 %  H 2S O 4) 

1942 1941

P ro d u c tio n P ro d u c tio n P ro d u c tio n

M o n th  

T o ta l ..........

J a n u a r y . . .  
F e b r u a r y . . 
M a rc h . . . .
A p r il ...........
M a y ............
J u n e ............
J u ly .............
A u g u s t___
S ep te m b er. 
O c to b e r. . .  
N o v em b e r. 
D e c e m b e r . .

C h am b er C o n ta c t C h am b er C o n ta c t C h am b er C o n ta c t
S tocksP rocess P rocess S tocks P rocess

2 ,9 1 4 ,7 2 2

274 ,047

P rocess

4 ,8 3 9 ,2 5 8

387 ,084

S tocks P rocess

3 ,0 1 1 ,9 2 9

2 53 ,676

P rocess

3 ,7 5 8 ,1 5 5

277 ,886257 ,605 4 4 3 ,454 2 5 0 ,954 204 ,605 266 ,300
254 ,921 4 1 2 ,086 2 5 6 ,188 258 ,163 358,151 198 ,016 244 ,824 262 ,815 274 ,466

2 71 ,883270 ,847 4 3 3 ,060 2 4 6 ,948 270 ,533 3 8 7 ,030 198,950 253 ,380 301 ,782
2 4 8 ,110 4 3 8 ,959 2 4 4 ,245 251 ,596 394 ,380 235 ,774 239 ,133 277 ,386 254 ,715
2 5 7 ,8 8 7 4 4 5 ,4 0 4 243 ,489 249 ,589 3 9 0 ,050 241 ,784 242 ,715

273 ,344
287,691
294 ,839

228 ,851
245 ,401 4 3 4 ,773 213,551 224 ,730 3 8 7 ,726 2 3 2 ,506 2 1 3 ,236
242 ,420 4 5 3 ,433 213 ,846 223 ,742 4 0 0 ,895 229 ,462 2 3 7 ,947 323 ,632 188,932
256 ,553 4 5 1 ,0 1 8 2 09 ,064 2 3 1 ,652 4 2 7 ,208 230 ,734 2 4 0 ,799 323 ,460 191 ,338
2 5 5 ,8 3 8 4 3 8 ,2 0 0 2 06 ,575 217 ,633 4 1 9 ,474 2 29 ,674 242 ,550 380 ,029 195,554
2 6 6 ,726 4 8 9 ,0 6 4 186,831 231 ,096 4 2 7 ,3 6 8 2 23 ,794 263 ,376 341 ,904

356 ,367
182 ,036

297 ,215 4 93 ,864 190 ,942 238 ,455 4 25 ,095 218 ,489 270 ,453 215 ,497
2 43 ,486 4 34 ,797 221 ,004 2 8 5 ,732 380 ,364 237 ,277

ZINC YELLOW
(1000 Pounds C.P.)

MOLYBDATE ORANGE

J a n u a r y . . . 
F e b r u a r y . .  
M a rc h .
A p r il ...........
M a y ............
J u n e ............
J u ly ........
A u g u s t____
S ep tem b er. 
O c to b e r . . .  
N o v em b er. 
D e c e m b e r . ,

P ro d u c tio n

------------1943------=-------
M ad e  a n d  
C onsum ed S tocks

1,210 217 1,681
1 ,6 9 8 247 1 ,3 7 6
2 ,4 9 1 282 1,497
2 ,1 7 5 273 1 ,790
2 ,2 8 6 235 1 ,425
2 ,3 9 1 326 1 ,146
2 ,3 2 4 268 1,124
2,101 179 829
2 ,2 4 7 153 859
2 ,3 4 8 216 670
2 ,4 2 8 198 811

( P o u n d s  C . P .)

P ro d u c tio n
M ad e  and  
C onsum ed S tocks

J a n u a r y ............... 72 ,4 2 8 652 197,172
F e b ru a ry ............ 125,311 1 ,790 207 ,385
M a rc h .................. 169 ,942 767 232 ,274
A p r il .....................
M a y ......................

151 ,094 1 ,094 215 ,979
186,064 3 ,3 9 6 238 ,524

J u n e ...................... 173 ,031 7 ,2 7 9 271 ,997
J u ly ....................... 145 ,399 8 ,5 6 6 240 ,723
A u g u s t................. 186 ,224 3 ,5 0 4 208 ,262
S e p te m b e r.......... 146,129 2 ,9 4 6 185,234
O c to b e r ............... 137 ,198 5 ,0 2 8 9 3 ,785
N o v e m b e r.......... 131,474 3 ,0 7 0 119,549
D ecem b er...........

These sta tistics  for production, consum ption and stocks o f chem icals w ere compiled by the Bureau of the C ensus from m an
u facturers reports collected for the W ar Production Board. These d a ta  w ill be continued on a m onthly basis in supplem ental reports 
to be issued as soon as d a ta  are availab le. The C ensus B ureau’s present m onthly survey on chem icals w as started  in September 
1941. In itia lly  d ata  w ere requested on §6 chem icals but the num ber of item s has been increased gradually to m eet the adm inistra
tive needs o f the w ar agencies so tha t a t  present d a ta  on 228 chem icals are reported by m ore than 700 establishm ents.

Production sta tistics  are believed to be com plete except for quantities produced in  governm ent-ow ned arsenals, ordnance  
works, and certain  p lants operated for the governm ent by private in terests. C hem icals m anufactured by the T ennessee V alley  A u
thority, how ever, are Included.

Footnotes
Stocks— F igures refer only to stocks held a t producing plants.
Chlorine— S ta tistics  are for all know n com m ercial p lants. D a ta  for governm ent-ow ned p lan ts are not included.
H ydrochloric acid— S tatistics are for com m ercial p lants on ly  and do not include governm ent-ow ned plants.
M ethanol— D a ta  for natural m ethanol are com plete for the industry  but syn th etic  production refers only to com m ercial output 

and does not include governm ent p lants w hich currently  produce a  considerable quantity.
Nitric acid— D ata  are for all com m ercial p lants and one governm ent-ow ned and operated plant. Several other governm ent 

plants h aving a  large production are n ot Included.
Phosphoric acid— D ata  are for a ll known m anufacturers Including one governm ent-ow ned plant.
Soda ash— am m onia soda process— T otal w et and dry production including quantities d iverted for m anufacture o f  caustic

soda and bicarbonate and quantities processed to finished ligh t and dense soda ash. Production of e lectrolytic soda ash  is  un
im portant and Is excluded.

Sodium hydroxide, electrolytic process— Production for  a ll com m ercial p lants. G overnm ent p lants not included but they  a c 
count for on ly  sm all part o f  total production.

Sodium  hydroxide, llm o-soda process— D a ta  for a ll com m ercial p lants not Including production at soap and paper plants.
Sodium  silicate, solid— D ata include production o f  solid m eta, ortho, and sesqul.
Sodium sulphate— Seven o f  the plants reporting obtained approxim ately  20 percent of the to ta l production of sa lt  cake and

glaubers sa lt  from  natural sources. N o d ata  are Included for niter cake.
Sulphuric acid— Production sta tistics  are for a ll com m ercial p lants. D a ta  for contact process acid  include the oleum grades.

D a ta  for severa l large governm ent p lants are not included. W h ile  these p lants currently produce large quantities o f acid It is
for the m ost part ava ilab le on ly  for m ilitary  use. M ost o f governm ent production Is supposed to be by contact process. D a ta  for  
cham ber process a c id  Include a sm all am ount w hich is a lso  included  in the contact acid total due to fa ct that two p lants drip 
cham ber acid Into their contact un its in the process o f  producing new contact acid. C ontact acid production figures include spent 
acid and oleum . Production for contact acid production In 1943 excluding spent acid w ere: Jan. 399,666; Feb. 374,670: March 
393,145; April 399,208 ; M ay 405,104; June 392,915 ; Ju ly  412,392 ; A ug. 409,818 ; S e p t 393,846 ; O ct 424,556; N ov. 423,314;
Dec. not availab le. N o sim ilar d ata  availab le for 1942 or 1941.

FE R T IL IZ E R  
(Continued from page 115)

make this chemical for high-explosive use. 
The end product will he grained and 
coated, made by methods developed re
cently by Hercules Powder Co, and gov
ernment chemists and engineers. The 
commercial production will be distributed 
through usual fertilizer company sales; 
T.V.A. output and the Ordnance produc
tion will be sold by Associated Coopera
tives, Inc., under a contract with Com
modity Credit Corp.

Capacity for production of synthetic 
ammonia in the United States for exceeds

the combined requirements of military and 
civilian users. Several large synthetic am
monia plants have not been operating regu
larly and it is anticipated that some of them 
will not operate again until entirely new 
production and marketing plans are de
veloped in the postwar period. Exact data 
are not yet subject to release, bu t it is well 
known that almost half of the installed 
capacity is commercially owned and the 
other half is in Government plants which 
are or have been operated by industrial 
firms under contract with the Army or its 
agent, Defense Plant Corp.

Some of the present surplus capacity for 
synthesis of ammonia could be utilized to 
increase the nitrogen content of mixed fer

tilizers if it were practical to schedule 
operations at all superphosphate plants in 
such a manner as to take regularly through
out twelve months each year the anhydrous 
ammonia shipped to them. However, the 
seasonal nature of the fertilizer business, 
with the shortage of tank cars to move the 
ammonia, give an anomalous combination 
of conditions. Under war conditions it 
seems impractical to prevent simultaneous 
occurrence of surplus ammonia and short
age of fertilizer nitrogen where and as we 
wish it. I t is expected, however, that this 
unfortunate combination will be eliminated 
before the end of 1944 as better distribu
tion facilities and expanded plant capacity 
can be provided.
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Nerv England. Alcohol Co., Everett, Mass.

RECONVERTING
Alcohol Production From Wartime Raw Materials
R ecent im provem ent in  coast
wise sh ip p in g  perm itted  th is  
com pany to revert to Caribbean  
m olasses as raw m aterial after  
having spent considerable tim e  
and m on ey  d u rin g  1 9 4 2  in  
changing over to th e  use o f  
wheat Hour. Fortunately , recon 
version offered few  problem s 
and little exp en se. T his “ Off 
agin, On agin , G one agin, 
Finnegan” exp erien ce  is not  
necessarily  typical o f  a ll ch em 
ical p lant reconversion  p ro
gram s, but is offered h ere  as an 
in teresting  exam ple o f  what can  
be accom plished  under th e  con 
tinuing pressures o f  w artim e  
production .—  Editors.

In  l e s s  t i i a n  a year’s time the New Eng
land Alcohol Company has gone through 

a complete conversion from molasses to 
grain and has then switched back from 
granular wheat flour to Caribbean black
strap.

The reconversion was a singularly easy 
job. T he revision to molasses as raw ma
terial, made possible by the reopening of 
sea lanes to the W est Indies, called for no 
new equipment. Reconversion involved 
practically no capital cost with the excep
tion of changing minor piping and cleaning 
up the equipment used for grain cooking. 
Dollar outlay was less than $2,000 as com
pared with an original capital expenditure 
for the conversion to grain of approximately 
$35,000. It is hoped that in this respect 
the case of New England Alcohol may be 
typical of other units in the chemical in
dustry.

T he story of initial conversion as forced

by enemy torpedoing of the last cargo of 
molasses en route to Everett in April 1942 
has already been told (See Chemical In
dustries, May 1943, pages 594-6). The 
plant was makeshift and hastily constructed 
of salvaged materials— elimination of criti
cal items and speed having been the 
principal criteria.

At the request of the W ar Production 
Board the company had first engineered 
several types of whole-grain plants to use 
com and varying ratios of corn and wheat 
as raw material. Some of these called for 
expenditures in excess of $250,000— even 
though they were based on used equipment 
with minimum requirements for critical 
material. Finally, almost at the last min
ute, we hit upon the timely new develop
ment of a granular wheat-flour process and 
rushed through a conversion from molasses 
to grain-handling equipment in less than 
two months. T he cost, as previously noted, 
was only about 14 percent of that for the 
original proposal and of this amount only

about $2,500 went for construction ma
terials requiring priorities.

Thus it was that we started the year 1943 
on a new footing. The use of granular 
wheat flour (known as Alconreal) saved 
critical grinding, storage and dryer equip
ment, and at the same time cut the total 
equipment and installation costs by nearly 
90 percent. Despite initial difficulties, the 
newly converted grain alcohol unit con
tinued operation from January 1, 1943 
until it was shut down in November after 
having produced at a daily rate averaging 
from 8,000 to 17,500 gallons—a total of 
nearly 4 million gallons of war alcohol 
urgently needed in 1943.

Our final operating procedure as de
termined after several months of ex
perience with wheat-flour mashes may be 
helpful and of interest to other producers 
who are still operating with Alcomeal or 
are just beginning to face the prospect of 
completing the cycle back to molasses 
alcohol.



H O T  W A T E R  
S T O R A G E  T A N K

8 0 -1 0 0  deg. F.

N o rm a l f l o w -  
15 0 -200  g.p .m

C O O K E R

Until th is  cook is  r e a d y  
to be pumped to fermenter, 
it is recirculated by pum p
in g  o u t  o f  one  end  o f  
c o o k e r  a n d  r e tu rn in g  
through off-center nozzle 
a t  the o th e r  end

 _________
S L U R R Y  T A N K

3 'x 3 ^ ' - f l o u r  b a g s  d u m p e d  
b y  h a n d  an d  a g ita t e d  b y  w a t e r

T R O M B O N E  C O O L E R
1,400 ft. 3 "  p ipe

>ter T

• S a lt  
co o lin g  w a te r

T o  f e r m e n t e r s

B A R L E Y  M A L T
8 5  lb. b a g s  d e liv e re d  

in box c a r s

M A L T  G R IN D E R
R a ym o n d  No. 0 0  h a m m e r  m ill- 
7 0 0  lb. pe r hr. — 5 0 %  — 60 m e sh

M A L T  S L U R R Y  M I X E R
100 gal. d ru m  e q u ip p e d  

w it h  L ig h tn in  m ix e r

C E N T R I F U G A L
P U M P

D U P L E X  S T E A M  P U M P

G R A N U L A R  W H E A T  F L O U R
100 lb. b a g s  d e l iv e re d  

in box c a r s

F r e s h  cooling w a t e r -

W arm  d isch a rge  
w ate r

T U B U L A R  C O O L E R

Schematic flowsheet o f  alcohol-from -flour process

Three second hand 10,000 gal. tank- 
cars used as cookers

At the outset it should be noted that 
carefully conducted laboratory experimenta
tion proved of key importance to our grain 
operations. In previous years, the attitude

had often been that trial laboratory fermen
tations were of limited usefulness because 
of the disparity between laboratory con
ditions and those actually found in plant

operation. And it is true that during our 
first few months of operation with grain 
mashes we did run into difficulty in ap
proximating laboratory results, due largely 
to infection hazards. However, this diffi
culty was eventually overcome by revisions 
in the laboratory set-up and more attention 
to the technical aspects of fermentation 
tests. Agitation during trial fermentation 
was obtained by motor driven stirrers ap
proximating the Lightnin mixers used in 
the plant, and thermostatically controlled 
thermos bottles were used to insure close 
control of temperatures.

Our conclusion after several months of 
work was that the lab test results could be 
approximated in the plant. In those cases 
where discrepancies appeared, the reasons 
were generally discovered and correspond
ing modifications in plant operating pro
cedure were made to correct the difficulty.

T he following summary of our operating 
procedure as finally developed after many 
months of experience with flour fermen
tation is based on a recent engineering re
port prepared by our Engineering Depart
m ent for possible help and guidance in the 
event that a similar cycle of conversion and

N o rm a l r a te  =  3 5 0  lb. p e r  m in. 
M a x im u m  *» = 5 0 0  •» ” ”

C o o ke rs  — second hand  c a r  t a n k s  
.a tm o sp h e r ic  co o lin g  

T u b u la r  C o o le r  -  second hand  con
denser about 4 'x lO ' —  800  1" copper 
tubes —  7 p a sse s  f o r  m a sh  f lo w  —  
velocity th ro u g h  coole r 1^ f.p.s. —  
w ill cool 200 g.p.m. f r o m  145 to 
86  deg. F. when clean and  w ith  
cooling w a te r  a t  36  deg. F.
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MALTING

The malt was received in bags, ground in 
a Raymond hammer mill and mixed with 
water in a 100-gal. drum equipped with a 
i-hp. Lightnin mixer. T he resulting slurry 
was pumped by a centrifugal pump to the 
cookers. Grinding rate was about 700 lb. 
per hour. Screen test of ground malt: ap
proximately 60 percent through 60 mesh.

Before main malting a cook, two control 
steps proved necessary': (1) to adjust the 
pH to 5.65 and (2) to lower the tempera
ture to 65 deg. C. To aid conversion dur
ing cooking, limestone, oil and vitriol and 
calcium acid phosphate were added to the 
cooker in the proportions 7.15, 5.70 and 
2.85 parts per 100,000 respectively. These 
proportions proved right for the particular 
type of water available locally and would, 
of course, vary depending upon hardness 
elsewhere.

Any malt added to the cooker above 65 
deg. C. seemed to have little effect in con-

Unloading malted grain into the 
hopper o f a malt grinder

Dumping hags o f granular flour into 
the slurry m ixer

reconversion may some day again become 
necessary. The accompanying diagram
matic flow sheet will be helpful in follow
ing the procedures we developed:

COOKING

The granular wheat flour was received 
in 100 lb. bags which were dumped di
rectly from the freight car into the wheat 
slurry tank, continuously mixed there with 
warm water and continuously pumped to 
the cookers. This pump (a duplex steam 
pump) served not only to move the ma
terial into the cookers bu t also to finish 
mixing the slurry. Such mechanical mixing 
proved decidedly advantageous in getting 
a uniform cook. The temperature of the 
water used in slurring should be between 
80 deg. and 105 deg. F. The use of either 
too hot or too cold water will result in 
forming doughbnlls.

Premalt was added to the cooker before 
the wheat slurry was started. The premalt 
was mixed with cold water by mechanical 
stirring and pumped to the cooker in the 
ratio of 1.8 lb. premalt per 100 lb. wheat 
as received. Only enough water was used 
to move the malt to the cooker.

As the cooker filled, it was heated with 
open steam to 70 deg. C. and held for 
forty-five minutes at this temperature. The 
full cooker contained approximately 8,000 
gal. of wheat slurry. A slurry concentration 
of 1.79 lb. granular flour per gallon slurry 
(14,300 lb. per 8,000 gal.) gave satisfac
tory cooking results. A concentration of 
1.82 was found liable to thicken into a 
slurry very difficult to handle.

verting starch to maltose. Hence, the 
cooker was cooled to 65 deg. C. by addi
tion of cold, fresh water. The main malt 
was then added with enough water to lower 
the temperature to 60-62 deg. C. This 
main malt was added in the ratio 6.0 lb. 
per 100 lb. of wheat as received. The con
tents of the cooker were then circulated by

pump recycling for five to ten minutes, 
after which the cook wa_s ready to be 
pumped to the fermenter.

Air agitation was found necessary during 
cooking and malting, both for maintaining 
uniform temperatures and for mixing the 
materials added. The ground malt was 
found to vary considerably in fineness as 
the screens of the hammer mills became 
worn. N o noticeable effect on efficiency 
was found until whole grains began to ap
pear in the ground malt. At this time the 
malt screens were replaced. Freshly ground 
malt proved preferable for main malting 
but was not found to be of paramount im
portance for prcmalting.

FERMENTING

The mash from the cookers was pumped 
through the trombone cooler followed by a 
tubular cooler and entered the fermenter 
at 85 deg. to 86 deg. F. Fouling of the 
inside surfaces of these coolers was serious, 
resulting in decreased cooling capacity and 
giving rise to acid forming infection in the 
mash. A daily washing with antisepticized 
boiling water was found necessary. An oc
casional wash with 1-2 percent caustic solu
tion was found to help heat transfer, but 
the routine use of caustic for washing 
seemed to effect efficiency adversely.

It was found desirable to avoid splash
ing upon entry to the fermenter tanks in-

CHEMICAL & METALLURGICAL ENGINEERING • F E B R U A R Y 1944 • 137



DISTILLING

T he major difficulties involved in dis
tilling the beer produced in this process

necessary before each filling. Each fer- 
menter was washed, sprayed with a solution 
of sodium hypochlorite containing three 
parts of a 12 percent solution per thousand 
parts of water, and then steamed to 160 
deg. F. within two hours of starting to fill. 
Mash lines and yeast lines were also 
steamed before and after each using. I t was 
found that dead pockets must be elimi
nated from these lines, particularly from 
the mash line, since otherwise, harmful 
infection will develop rapidly.

All of the company’s fermentation ex
perience as described in the foregoing dis
cussion was obtained under the following 
two conditions: (1) T he yeast was grown 
in molasses mash, and (2) the molasses 
used was high test or commingled molasses. 
T he company had no experience with grain 
yeasting. In the case of a blackstrap mo
lasses yeasting, previous experience has 
shown that the optimum salt concentra
tions in the fermenter would be consid
erably lower than those given above and 
temperature control during fermentation 
would be somewhat less exacting.

YEASTING

Proper control of the yeasting operation 
is important for three reasons: (1) Acid 
forming bacteria which develop in the yeast 
act to lower fermentation efficiency, (2) 
correct conditions in the final yeast can 
lower fermentation time and thereby in
crease plant capacity and (3) with weak 
yeasting, bacterial growth is greatly in
creased in the fermenter.

To eliminate bacterial growth, all yeast
ing mash was boiled before cooling and in- 
noculating, and all transfer lines were 
steamed before and after each yeast trans
fer. Lines not in use were kept drained 
by means of bleeders. Between fillings, tubs 
were washed, treated with the same 
strength of sodium hypochlorite solution 
used in the fermenters, then heated with 
live steam to 212 deg. F.

In yeasting, a batch of 3,000 gal. of 
molasses mash at 15 Brix was dropped to 
the tub, boiled, cooled to 86 deg. F. and 
innoculated with yeast. Ammonium sul
phate and calcium acid phosphate in the 
concentration 0.007 lb. of each per gal. of 
mash were added together with sufficient 
acid to lower the final pH  of the tub to 
3.8. Attenuation in the tub was controlled 
by time and temperature, an attenuation 
between 35 percent and 65 percent being 
considered satisfactory.

T he yeast used on granular flour mashes 
was Seagram’s No. 31 strain. Salt and acid 
concentrations in the machines were the 
same as in the tubs. M ethods of handling 
the machines were standard.

Cookers and pump used to transfer cooked slurry

asrnuch as this caused excessive foaming. 
This was corrected by removal of the splash 
plates near the top of the fermenters.

Seven cooks were used to fill a fermenter, 
a 4.5 to 5.0 percent yeast seeding being 
added with the first cook. N o acid was 
added to the mash. A fermenter filled in 
seven to eight hours finished filling at a pH 
of 5.0 to 5.2. This high pH seemed neces
sary to get the secondary conversion of 
starch to maltose, which conversion proba
bly proceeds for at least another twenty- 
four hours in the fermenter.

Yeast food in the form of ammonium 
sulphate and calcium acid phosphate was 
added to the fermenter during filling. Each 
salt was added in a concentration of 0.017 
lb. per gal. of mash (120 lb. each per fer
m enter). This food was added by hand 
sprinkling at various intervals during the 
filling time and proved necessary in order 
to get a sufficiently vigorous fermentation 
started to inhibit bacterial growth.

Foaming in wheat mash cooked at low 
temperature reduced fermenter capacity.

It was found that it could be partially con
trolled by use of a defoaming agent, added 
when the fermenter was about three-quar
ters full.

Best fermentation efficiency was obtained 
when the temperature of the fermenter was 
allowed to rise gradually du ring 'the  first 
forty-eight hours to 91 deg. F. Cooling 
seemed necessary during this period bu t not 
after forty-eight hours.

W ater usually was added to the fer
menter during the first forty-eight hours. 
It was possible in this way to secure higher 
capacity' because it permitted the use of 
a more concentrated mash inasmuch as suf
ficient space at the top level of the fer
menters could be provided to allow for in
itial foaming. After this initial foaming had 
subsided it was then possible to add the 
remaining water requirement. This method 
also had a tendency to increase the fer
mentation rate, and at the same time assist 
in controlling the temperature of fermen
tation.

Thorough cleaning of fermenters was

Gage and control system for final alcohol
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YIELDS OBTAINED
A view in the distillation building

Firtal yields obtained during the last full 
month’s operation in October 1943 after 
the company had carried through its ex
perimental development program were ap
proximately as follows: 4.93 wine gallons 
of 190 proof warehoused ethyl alcohol 
(after all losses) per 1 0 0  lb. of mixed grains 
(approximate ratio 93 percent Alcomeal, 7 
percent m a lt). Or, if expressed on a bushel 
basis, the yield was 5.23 proof gallons per 
56 lb. bushel of mixed grains. In both 
cases, alcohol equivalent to 1 gallon of 190 
proof per 14.8 lb. of sugar (in the molasses 
used for yeasting) was deducted from the 
total warehoused alcohol to give yields as 
expressed above.

During the entire 10 months’ operation 
most yields ranged between 4.6 and 5.1 
wine gallons of 190 proof warehoused ethyl 
alcohol per 10 0  lb. mixed grains, although 
occasional fermentations went considerably 
lower, largely as a result of infection which 
was the major source of difficulty.

Yields of fusel oil ranged approximately 
twice those secured in conjunction with 
production of ethyl alcohol by fermentation 
of molasses.

T he company hopes that the foregoing 
account may be helpful to others who may 
be experiencing similar problems.

T he company wishes, as it has on past 
occasions, to make full acknowledgement 
to the Chemical Division of the W ar Pro
duction Board, and particularly to the 
Technical Staff and executives of the E.
I. du Pont de Nemours Company for 
their helpful cooperation which was of 
great assistance in meeting and success
fully overcoming many new problems en
countered in the company’s conversion of 
its alcohol plant from a molasses to grain 
as a raw material.
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were ( 1 ) fouling of the beer column by 
included solids and ( 2 ) removal of the 
fusel oil produced in the fermentation be
cause of greater relative quantity produced.

M alt husks and glutinous material left 
from the fermentation formed the sub
stance which fouled the beer column. This 
fouling was rapid and the usual methods of 
cleaning seriously cut distillation capacity. 
A method of washing the beer columns 
with a 1 percent caustic solution was sug
gested and proved very satisfactory. Using 
this caustic wash, a scheduled time loss of 
about eighteen hours a month was neces
sary for cleaning the beer columns.

Fusel oil was produced from beer at the 
rate of about 0.5 percent of the total 190 
proof production. Frequent bleeding of 
fusel oil section of the rectifying columns 
was found necessary to keep the fusel oil 
concentration down to a workable level and 
maintain the proof and quality of the ex
tract. Infection in the beer was not found 
to affect extract quality, bu t this is a possi
bility in handling this material.

75 ,000  gallon outdoor fcrm entcrs at the New England Alcohol Company’s 
plant ill Everett, Mass.



A. LEE Managing Editor, Chemical & Metallurgical Engineering

AMAZON B A S IN
As a Source of Rubber

D iseases, great distances m aking  
transportation costly , lack  o f su f
ficient fo o d  and fu e l, p oor so il, 
and the fact that rubber trees 
average on ly  on e  to an acre o f  
difficult ju n g le  country all tend  
to m ake the co llection  o f  rubber  
in  the A m azon B asin  extrem ely  
difficult. W h ile  the U nited  States 
has been  ju stified  in  sp end ing  
large sum s in  assisting th e  A m a
zon countries in  increasing  p ro 
duction , these obstacles convince  
us that w hen the em ergency is 
over p rocurem ent o f  A m azon  
rubber sh ou ld  be le ft  to South  
A m ericans.— Editors.

I m p o r t s  of natural rubber from t h e  

Amazon Basin in 1943 were about
13.000 long tons, which compares with
6.000 tons for 1942 or an average prewar 
year. In the current year there probably 
will be a modest increase but it is not 
likely that there will be any further im
provement in the near future. In addition 
to these imports of crude rubber, approxi
mately 3,300 tons of rubber content of 
tires and tubes were made available by 
Brazil during the year to supply part of 
the essential requirements for tires and 
tubes of the South American Republics 
and the United States. Numerous diffi
culties will continue to prevent any great 
change in the rubber procurement program 
in this area. Therefore, the United States 
can expect to get bu t a small fraction 
of its natural rubber requirements from 
the South American nations. This con
clusion is based on first-hand observations 
made by the author during a recent 15,-

0 0 0 -mile trip under the auspices of the 
Rubber Development Corporation, through 
the rubber growing areas of Brazil and 
Bolivia.

W e left Miami, Fla., in a plane which 
took the party via Haiti and Puerto Rico 
to the Amazon Basin. This was the orig
inal home of the hevea tree from which we 
get most of our natural rubber. Here the 
rubber trade flourished and great fortunes 
were made until the early years of this 
century when the plantations of the East 
Indies came into bearing and almost ruined 
the Amazon wild rubber trade. However, 
the United States continued to get some 
rubber from South America. In the period 
from 1930 to 1941 there were imported on 
the average 6 ,0 0 0  tons a year from these 
countries.

Then came the Japanese control of the 
plantations of the Orient and our desperate 
quest for rubber. Naturally, we turned to 
the Amazon. Early in 1942 a basic rubber 
agreement was signed between the govern
ments of Brazil and the United States. 
Ours obligated itself to buy all rubber 
produced in Brazil up to Dec. 31, 1946 
at an agreed price. Brazil assumed re
sponsibility for purchasing all rubber and 
turning over the exportable surplus to the 
United States.

In Bolivia the Rubber Development 
Corp., an agency of the United States 
Government, deals directly as a private 
corporation with the big rubber land
owners, such as Carlos Seiler and the 
Suarez family, w ithout having to go 
through such intermediary organizations as 
were established in Brazil.

T he early planners of this great Amazon
ian project had grand ideas. They pro
posed to attack the problem by putting 
into the field an elaborate organization, 
disregarding the established commercial 
system, going directly to the seringueiro or 
rubber worker and in effect engaging in 
the management and production of rubber 
in all its phases and in connection there 
with adopting measures designed to bring 
about a radical change in the standard of 
living of the seringueiros and in the social 
conditions in the Amazon.

Many and varied are the factors that tend to prevent the collection o f  a 
large amount o f  natural rubber in  the Amazon for shipm ent to this country. 
This seringueiro can collect latex from  only 150 trees in a day. CIAA photo

140 F E B R U A R Y  1944  • CHEMICAL & METALLURGICAL ENGINEERING



C IA A  p h o to
Ford has ihe only rubber plantation in South America. Near the Amazon 
he has 17,000 acres planted. A yield of 6 ,000 to 7 ,000 tons may be reached.

In typical American fashion supplies 
were ordered on a grand scale. 26,000,000 
tin cups for collecting latex were ordered, 
7,065 sewing machines for the wives of 
the seringueiros, 78,223 shotguns, and 
vast quantities of machetes, stoves and fish
ing tackle.

Tons of flour, salt pork and hard beans 
were sent up the Amazon. The flour and 
pork spoiled and the native seringueiros 
wouldn't eat the hard beans. W e acquired 
several obsolete Chesapeake Bay steamers 
which were lavishly reconditioned— pro
viding certain sanitary facilities thereon 
for rubber workers, who were ignorant of 
the use of such refinements of civilization, 
even in the somewhat cruder style immor
talized by Chic Sales. One scheme called 
for the construction of a chain of 25 air
fields on the theory that a network of air 
bases would open the rubber territory; a 
yacht was bought for the use of the 
officials.

From Apr., 1942, to Jan., 1943, the 
natural rubber program was under the 
joint jurisdiction of two agencies of the 
United States government. Upon the for
mation of the Rubber Development Corp. 
on Feb. 23, 1943, control over both policy 
and operations was centered in one agency 
of the government. Pres. Douglas H. Al
len, long familiar with the Amazon coun
try and its people as head of a firm of 
importers of mahogany and other products, 
adapted a policy of hard-boiled realism. 
He and his RDC organization have pur
sued a policy of spending whatever amount 
may be required to bring about the max
imum production of natural rubber while 
liquidating projects not immediately and 
necessarily related to the production of 
rubber for war use, eliminating unneces
sary expenditures and reducing American 
personnel in the field to the lowest pos
sible minimum.

While informed Americans and Brazil
ians assert that there is still some waste 
and inefficiency in the rubber set-up, its 
officials have gone a long way towards put
ting it on a sane basis.

The actual gross disbursements of the 
Rubber Reserve Co. and its successor, the 
Rubber Development Corp., on the wild 
rubber program in the W estern Hemi
sphere from its inception in 1941 to Oct. 
31, 1943, including cost of rubber pur
chased, plus development expenditure, 
capital investments, loans, operating and 
administrative expenses of RDC and all 
other applicable disbursements aggregate 
$78,208,195, according to testimony of 
Allen before the Gillette Committee of 
the U. S. Senate. No deduction has been 
made for cash in banks in Latin American 
countries, or for inventories of tappers, 
supplies and equipment, and of foodstuffs 
held for sale, or for inventory' of tires and 
tubes. T he value of the tires and tubes 
alone amounted to nearly $5,000,000 as 
of Oct. 31.

It is estimated that on Dec. 31, 1943, 
the total of all such disbursements, plus 
obligations due but not paid approxi
mated $83,162,823. O ut of this total, ap
proximately $59,710,477 have been ex
pended in the Amazon countries.

Imports from the Amazon from April, 
1942, to Dec. 31, 1943, including rubber 
content of tires and tubes, approximated 
23,700 tons. Charging against these totals 
the total expenditures from April, 1942, to 
Dec. 31, 1943, gives a cost of $1.12 per 
lb. for wild rubber. Allen estimates that 
the average cost of rubber that will have 
been received from the Amazon during 
the period of the contracts (1941-1947) 
will be less than 76c. per lb. after charg

ing into the cost of the rubber all expendi
tures of every kind.

W hile he expressed the opinion that 
much larger imports could be expected in 
1944 several Brazilians and Americans in 
South America told us that they were con
vinced the figure would be lower. My 
observations lead me to expect only a 
small increase at best. In fact, this year’s 
production may be the largest for many 
years. W hen Uncle Sam withdraws his 
support, wild rubber production will not 
be able to compete with the natural 
rubber from the plantations of the East 
Indies and the synthetics of the United 
States.

Many and varied are the factors that

Transportation is a problem o f great distances. It som etim es costs as much 
as 7c. per lb. to take the rubber to Belem  from  which it is shipped to the U. S.
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tend to prevent the collection ot a large 
amount of natural rubber in the Amazon 
for shipment to this country. Among the 
most important are lack of sufficient rub
ber collectors, lack of transportation facili
ties for supplies to the seringueiros and 
for conveying the rubber to the points of 
shipment to the states, great distances the 
rubber must be carried, lack of sufficient 
food and fuel, poor soil, tree and human 
diseases, and the difficulties encountered in 
collecting the rubber latex.

SERIN G U EIR O 'S TASK N O T  EASY

Seringueiros live along the rivers in 
houses built entirely of jungle products 
without the aid of modern tools. Roofs 
and walls of woven or thatched palm 
leaves, floors of split palm logs form a 
house of one to four rooms. T he house 
is generally elevated to a height of several 
feet on poles, leaving an open space be
neath which is used as a shelter by the 
domestic animals. It is surrounded by a 
half-acre of cleared land planted in manioc, 
bananas, oranges and a few other fruits 
and vegetables, in some instances sur
rounded only by open grassy fields with 
grazing cattle to distinguish it from the 
jungle, for in such regions it is impossible 
to grow crops because the young plants 
are destroyed by ants.

After a light breakfast, long before day
light but by the light of the moon, the 
seringueiro starts up the river. T he pirogue 
trip to the beginning of the estrada takes 
30 minutes. Here the seringueiro leaves 
the boat and sets out on his trek along 
the narrow jungle path. About five hours 
are required for him to go from tree to 
tree, making a fresh cut in the bark of 
each and fastening a tin cup so as to col
lect the latex as it flows. He taps about 
150 wild hevea rubber trees which average 
one to the acre.

Toward the end of the journey, it may 
be necessary' to wade through stagnant 
water hip deep for an hour. The estrada 
ends near its beginning, being roughly in 
the form of a circle. W hen the river is 
reached, the young sons of the rubber 
worker are there with his lunch. After 
eating he repeats the same five-hour trek 
over again, this time with a container to 
gather the latex which has flowed from the 
trees since they were tapped on the morn
ing trip. H e returns to the river at about 
five o’clock.

On reaching home, he must smoke the 
latex before it spoils. Near the house is 
a smaller building which is used for smok
ing the latex into a compact ball con
venient for transportation. Smoke pours 
out from every opening as the seringueiro 
sits near the smoky fire curing his day's 
collection.

W hen the seringueiro has prepared sev
eral of the 1 1 0  lb. balls of smoked rubber 
he puts them into his canoe and paddles 
it several miles to a landing place for a

river boat which m turn will take the rub
ber to Belem, near the mouth of the 
Amazon.

If the rubber collector lives in the in
terior of Bolivia, for example on the Con- 
quisto Central of Carlos Seiler on the Rio 
Madre de Dios, from which comes the 
finest rubber in the Amazon Basin, six 
to eight months are required to get the 
rubber to Belem and transportation costs 
are 3ic. per lb., which is more than the 
rubber industry has had to pay on certain 
occasions for rubber from the East Indies 
laid down in New York.

At Belem the rubber is inspected, 
graded, and if necessary washed to remove 
trash and dirt. It then starts the final lap 
of its journey to the United States.

Transportation is a problem of great 
distances. The Amazon and its tributaries 
are long. Travel on these great streams 
is not to be compared with that on the 
North American rivers. The currents are 
greater, and the channels are made hazard 
ous by countless numbers of floating tree 
trunks and other obstacles.

Rate of travel is slow for the fuel is 
limited to wood. W hen  the supply be
comes low it is necessary for the boat to 
stop and take on a fresh supply or as in 
many cases to send its crew into the 
jungle to cut and bring on board the sup
ply. W hen this is exhausted the process 
must be repeated.

TRO PIC A L DISEASES

Tropical diseases are the foes of rubber 
production. They are carried by clouds of 
insects, mostly mosquitoes, which infest 
the jungles. A doctor of the Office of the 
Co-ordination of Inter-American Affairs 
whom we met in Bolivia, told us that he 
had examined every child in the area and 
found evidence of malaria in half of them. 
It is the chief cause of lost efficiency and 
short life span of the rubber worker. Nel
son Rockefeller’s organization is making a 
brave effort to improve health, sanitation 
and food situation among the rubber 
workers bu t the task is enormous and may 
require years to make much headway.

Contrary to the opinion held by most 
persons the Amazon is not a very fertile 
country. Except for fruit not much food 
is grown. As a result quantities of food
stuffs must be brought in and distributed. 
In fact, 6,000 to 8,000 tons are shipped 
in from southern Brazil and elsewhere each 
month. W e encountered many evidences 
of this lack of food wherever we went 
from Belem near the mouth of the great 
river to Riberalta, Cachuela Esparanza 
and other towns along the tributaries in 
Bolivia.

"If we could only get more workers” is 
repeatedly heard. Richard C. Lepper, who 
directs RD C  operations in Bolivia and 
was for 15 years with Firestone Rubber 
Co. at Singapore, told us that if he only 
had the labor he could get 50,000 tons of

rubber a year instead of the 4,000 as at 
present. Certainly, the shortage of man
power is the principal factor limiting the 
production of rubber in the Amazon.

In an effort to overcome this shortage 
the RD C  finances recruiting. I t agreed to 
pay the lump sum of $2,400,000 to the 
Brazilian government agency CAETA for 
which they undertook to procure and 
transport 16,000 men into the rubber pro
ducing area by May, 1944 (about $150 a 
m an). On Oct. 1 about 10,000 workers 
had been recruited. Half of this number 
had been placed on rubber producing prop
erties, 22 percent were at Belem waiting 
for transportation, 18 percent were en
gaged on projects or services essential to 
rubber production; such as ship repair, 9.3 
percent were engaged in other contracts 
without permission.

FO R D ’S PLAN TATIO N

The story of the natural rubber program 
in the Amazon would not be complete 
without at least some discussion of the 
Ford plantation experience. In 1928 Ford 
made a start at Fordlandia, 125 miles up 
the Tapajos River from the Amazon. Due 
to difficulties of a fungus disease of the 
new foliage and insect pests this area was 
abandoned except for experimental work. 
A new start was made in 1934 at Belterra, 
90 miles nearer the Amazon. At the pres
ent time there are 17,000 acres planted 
with 3,500,000 trees at this new planta
tion, the only one in South America. Ford 
started with wild seedlings. Later these 
were grafted with high yielding stock from 
the Far East, bu t as they became diseased 
it was necessary to develop a resistant 
stock. At the time of our visit this new 
stock was being grafted onto the existing 
trees. W e were told by engineers on the 
plantation that the yield for 1943 would 
be 300 tons and that a yield of 6,000 to
7,000 would be reached in 1951. How
ever, in the opinion of at least some 
Brazilians in a position to know the condi
tion of the soil and other local factors the 
plantation may never prove a profitable 
venture.

All that I saw and heard on this long 
trip through South America about the rub
ber project leads me to a very definite 
conclusion. W hen the Japs took the plan
tations of the Far East forcing the United 
States into a desperate quest for rubber, 
this country was justified in taking what
ever measures were necessary to assist the 
South American countries in increasing 
their production. T he measures that were 
taken, although unnecessarily elaborate, 
resulted in a few thousand tons additional 
rubber. T he price paid was enormous. 
W ie n  the dire need for natural rubber has 
passed, the procurement of Amazon rub
ber should be left to the South Americans. 
W e  will certainly not be justified in con
tinuing to invest tremendous amounts in 
an effort to get a few extra tons of rubber.
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ALUMINA From Alunite
T he fo llow in g  b r ie f sum m ary  
o f the K alun ite process is  
taken from  a paper by A rthur  
Fleischer, ch ie f m et., K alunite, 
Inc., presented  at th e  Annual 
M eeting o f the A. I. M. E. held  
in N. Y. on Feb. 20-24 .

T h e  k n o w n  existence of alunite de
posits, especially in the Marysvale, 

Utah district, furnished the motive for the 
original inquiry into the utilization of this 
raw material for aluminum production. 
These deposits were actively explored dur
ing W orld W ar 1 and utilized for the 
production of potassium sulphate, an es
sential fertilizer, but never had been used 
successfully in this country as a source of 
oxide for reduction to metal.

Now, after continuous study and devel
opment since 1929, on a laboratory and 
test plant scale with initial emphasis on the 
utilization of alunite as a raw material, the 
Kalunite process described here is 
approaching the major test in its history 
with the completion of a plant in Salt 
Lake City having a . capacity of 100 tons 
of alumina per day for the conversion of 
Marysvale, Utah, alunite ores to alumina 
and potassium sulphate.

The principal general features of the 
Kalunite process in the solution of the 
fundamental problem of the resolution of 
normal potassium alum into its compo
nents can be summarized as follows:
(1) Conversion of potassium alum by 
heat treatment under pressure to a water- 
insoluble compound, a basic alum precipi
tate, with simultaneous regeneration of 
sulphuric acid-potassium sulphate solu
tion.
(2) Calcination of the basic alum pre
cipitate to evolve as gases the water and sul
phur dioxide combined with alumina, to 
produce a calcine with a mixture of potas
sium sulphate and alumina.
(3) Separation of the calcine into its 
constituents, potassium sulphate and 
alumina.

The stoichiometry of this procedure was 
admirably adapted to alunite ore, since this 
ore contains one-tliird of its alumina con
tents in the form of aluminum sulphate. 
The sulphuric acid reagent required for a 
balanced operation could be recovered 
without the use of an acid plant for the 
conversion of sulphur dioxide, evolved in 
the calcination step, to sulphuric acid.

In the application of the Kalunite proc
ess, as outlined for alunite ores, to the 
treatment of clay ores, there is one obvious 
difference, which has to do with the sul

phuric acid balance. Clays do not contain 
any available sulphuric acid, so that it is 
necessary to recover the sulphur oxides pro
duced in the calcination of basic alum by 
providing an acid plant to convert sulphur 
dioxide to sulphuric acid.

D EH YD RATIO N  O F A LU NITE

The object of the dehydration is to 
eliminate the bulk of the combined water 
w ithout the loss of appreciable sulphur tri
oxide. The dehydration of alunite begins 
at about 450 deg. C. and proceeds with an 
appreciable velocity at 550 deg. C. Sulphur 
trioxide is evolved above 600 deg. C., and 
at an appreciable rate as sulphur dioxide 
at about 650 deg. C. with concomitant loss 
of alumina solubility so that definite tem 
perature limitations exist, creating the need 
for furnace temperature control. Pilot 
plant experience with rotary kilns and with 
multiple hearth furnaces showed that the 
dehydration could be carried out with 
efficiencies of 90 percent or over, based on 
the soluble alumina content of the de
hydrated alunite and with the loss of less 
than 5 percent of the sulphur trioxide con
tent of the ore.

EX TR A C TIO N  O F “M ETA LU N ITE”

“Metalunite” * is treated with a solution 
containing sulphuric acid and potassium 
sulphate in sufficient amount to convert 
the valuable constituent of the ore into 
potassium alum. T he leaching circuit is 
intended to operate to produce a 50 per
cent alum solution, that is, one in which 
the solution portion of the pulp product 
of the leaching circuit is 50 percent by 
weight of the hydrated alum, so that the 
total water content is about 75 percent 
and the salt content, on the anhydrous 
basis, is about 25 percent.

The rate of reaction of metalunite, espe
cially when dehydrated completely without 
loss of sulphuric acid due to overheating, 
is extremely rapid. In a one stage leaching 
of the metalunite, it is necessary to use a 
large excess of acid to accomplish complete 
extraction of the alumina content, or to 
use a moderate excess of metalunite if a 
given volume of sulphuric acid solution of 
fixed concentration is to be neutralized. In 
either case the limit of the reaction is 
approached in about one-half hour at the 
boiling temperature.

CRYSTALLIZATION O F ALUM

The 50 percent potassium alum solution 
is permitted to settle in order to separate 
the bulk of the insoluble material which is 
advanced in the process to the acid circuit

to extract the residual undissolved values. 
Then the muddy alum solution may be 
filtered prior to crystallization to get a 
clear potassium alum solution or may be 
cooled directly to crystallized potassium 
alum crystals in the presence of the insol
uble material.

T he solubility of potassium alum in 
water increases from about 1 0  percent by 
weight at 20 deg. C . to infinite solubility 
at 92 deg. C., the fusion point of potassium 
alum. On cooling a 50 percent alum solu
tion to 20 deg. C., about 88  percent of 
the alum content of the solution can be 
recovered as crystals; by the use of vacuum 
cooling, an additional recovery is made 
corresponding to evaporation of some of 
the solvent water.

In the application of the “mud crystal
lization” process, eliminating filtration, the 
hot 50 percent potassium alum solution is 
first admixed with potassium alum mother 
liquor in order to lower temperature and 
start crystallization. T he mixture is then 
pumped into vacuum crystallizers where 
heat removal and cooling is attained bv 
boiling off water to a cooling water stream 
in a barometric condenser; suspension of 
crystals in solution is further cooled in heat 
exchangers to between 20 and 30 deg. C. 
depending on the cooling water tempera
ture. T he suspension of crystals and finely 
divided mud in potassium alum mother 
liquor is filtered directly on salt type 
vacuum drum filters.

Alum crystals are dissolved prior to 
treatment in the autoclave. W hen the 
crystals are produced by the application of 
the “mud crystallization” process, the solu
tion is clarified by pressure filtration to 
remove and insure the absence of insoluble 
matter, which would contaminate the final 
alumina product.

BEHAVIOR O F POTASSIUM ALUM

W hen normal potassium alum is de
hydrated slowly, it forms a compound 
which will no longer fuse in its water of 
crystallization. Upon raising the tempera
ture of the partly dehydrated material 
about 225 deg. C. to 250 deg. C., the re
maining water is evaporated to yield anhy
drous potassium alum. W hen drying is 
carefully performed, anhydrous alum is 
obtained in grains which are pseudomorphs 
after alum crystals. On heating the anhy
drous product to temperatures of 850 deg. 
C. to 1000 deg. C., depending on time, 
the sulphur trioxide combined with 
alumina is evolved, finally yielding a mix
ture of alumina and potassium sulphate.

•  F o r  c o n v e n ie n c e , d e h y d ra te d  a lu n i t e  l ia s  b een  
n a m e d  m e ta -a lu n ite  o r  “ m e ta lu n i te ” . In  k e e p in g  
w i th  t h e  te rm in o lo g y  o f  t h e  d e h y d ra t io n  of o th e r 
s o lid s , p a r t i c u l a r ly  k a o lin  a n d  k a o lin l te .
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FIBROUS GLASS
Used in Packing Alcohol Columns

This article, w hich is an abstract 
o f a com prehensive paper con 
taining m uch tabulated data and 
presented by M essrs. M inard, 
K offolt, and W ithrow  at th e  r e 
cent m eetin g  o f  the A m erican  
Institute o f  C hem ical E ngineers, 
describes briefly  the first o f  a 
series o f  investigations w hich is 
seeking to determ ine the p rop 
erties o f fibrous glass as a pack
ing m aterial fo r  vapor-liquid  
contacting towers, such as d is
tilling colum ns. Several fu ll  
scale colum ns p a c k e d  with  
fibrous glass are already b eing  
used successfu lly  in  the a lcohol 
industry. —Editors.

T o p e r m i t  the rapid expansion of the 
industrial alcohol industry for wartime 

production, without the use of critical ma
terials to a greater extent than absolutely 
necessary, a number of commercial scale 
fractionating columns have already been 
packed with fibrous glass and are now in 
successful operation. The investigations de
scribed in the paper of which this is an 
abstract were carried out at the Ohio State 
University with the object of securing full 
information regarding the performance of

These views, which were supplied  
through the courtesy o f Owens-Corn- 
ing-Fiberglas Corp. and the Tom  
Moore Distillery at Bardstown, Ky., in 
which plant the installation was made, 
show how readily fibrous glass can be 
installed in a fractionating colum n. 
View 1 shows a com pleted section of 
tower packing within the colum n, 
above which is a metal grid for the 
support o f the next section. This grid 
was bolted to the central support pipe  
before it was lowered below the work
ing level o f the colum n. The m e
chanic is placing a horizontal layer o f

this material as a packing for the contacting 
of gases or vapors with liquids in equip
ment such as fractionating and scrubbing 
columns. The portion of the investigation 
described here consisted of some 600 test 
runs in which the work was carried out on 
a 1 -ft. diameter column packed to a height 
of 6 i  ft., and another column packed to a 
height of 1 i  ft. Data were secured for both 
the enriching and stripping sections for 
mixtures of ethyl alcohol and water, and 
methyl alcohol and water. The tests also 
included the enriching of acetone and 
water. The tests examined the effect of re
flux ratio, vapor velocity and composition 
on the performance characteristics. De
tailed data on all tests were presented in the 
original paper, together with charts which 
correlated these results in various ways.

The authors found that fibrous glass 
packing was capable of good rectifying per
formance, giving a high rate of throughput 
with low pressure drop, low hold-up and 
consistent behavior. This packing is ex
tremely light in weight per unit volume and 
is low in cost.

T he fibrous glass tested in this investi
gation was in the form of common com
mercial air filters formed of fine fibers or 
filaments which are suitably cross-meshed 
and retained in standard size sheets about 
2 0  in. square, by means of a temporary ad
hesive which is washed from the fibers 
after packing is completed.

The test equipment consisted of a 100- 
gal. still kettle equipped with a steam heat
ing coil, supplying vapor to a column made 
up of 1 2 -gage sheet metal pipe 1 1 1  in. in
side diameter and packed to a height of 6 i  
ft. with No. 800 fibrous glass. T he column

packing on the grid to support the 
remaining vertical layers.

Note the redistribution channels on  
the grid, having large flanges at the 
outside to collect the liquor and dis
charge it near the center. In View 2 
it will be noticed that a neat floor has 
been laid on the grid. The mechanic 
has used salvaged cuttings from the 
tower packing to close large voids 
around the grid support pipe in the 
center. He is placing the first pack  
o f tower packing against the colum n  
wall with the grained surface in a 
horizontal position.

discharged to a tubular condenser. Kettle, 
column and vapor lines were suitably 
lagged. For enriching the equipment was 
arranged to operate in a closed system, the 
condensate of the total condenser being 
divided by needle valves through calibrated 
rotameters so that one portion was 
measured as reflux, the other as product. 
The reflux was heated to within a few de
grees of the column top temperature and 
returned to the top of the column through 
a reflux distributor while the product por
tion was returned to the bottom of the 
kettle to obtain steady-state conditions. 
T he total vapor was the sum of these two 
flows. T he run-back from the bottom  of 
the column was also measured by means of 
a calibrated rotameter. A differential water 
manometer was used for determining the 
pressure drop through the column. The 
same equipment was used for stripping 
runs, except that the connections were so 
altered that the total condensate was 
metered and mixed with liquor from the 
bottom of the still kettle, the mixture 
heated to close to the column top tempera
ture and the entire mixture then fed at the 
top of the column.

T he column was packed in sections, each 
section supported on a 2 0 -mesh copper 
screen to obtain an apparent pack density 
of about 4 lb. per cu.ft. T he packing and 
connections of the 1.45 ft. column were 
similar except for the packed height. In the 
latter the apparent density of packing was

A b s t r a c te d  i ro m  th e  p a p e r ,  " F i b r o u s  G la s s  a s  
h P a c k in g  M a te r ia l  f o r  P a c k e d  C o lu m n  D i s t i l l a 
t io n , ”  p re s e n te d  a t  th e  P i t t s b u r g h  m e e t in g  o f  th e  
A m e ric a n  I n s t i t u t e  o f  C h e m ic a l E n g in e e rs ,  N ov . 
1 5 -1 6 , 1 9 4 3 , b y  th e  a u th o r s ,  E . W . M in a rd , J o s e p h  
I I .  K o ffo lt a n d  J a m e s  R . W ith ro w ,

A fter one m echanic has started the 
packing, another com es on the project 
as in View 3. A helper feeds the tower 
packing to them. The section is now  
half com pleted. Note the succeeding 
grids above the m echanics’ heads. If 
it should be necessary to leave the 
project before com pleting a section a 
plank can be used to hold the already 
installed packing in place. IIow this 
is done is indicated in View 4.

In View 5 the last h a lf portion of a 
section o f packing is being com pleted. 
The final packing, its  in View 6, can 
be handled by one m echanic.
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liquid equilibrium curve was computed by 
the method of Duncan, Koffolt and W ith 
row. The results were then correlated by 
Colburn’s method, plotting the (H .T .U .)ov 
against the average slope of the vapor-liquid 
equilibrium curve, using the reflux ratio as 
a parameter. Excellent correlation was ob
tained, showing good performance charac
teristics. I t was found that the observed 
values of (H .T .U .),, were low in value for 
the range of industrial interest. A high 
1I.T.U . value corresponding to a high value 
of the average slope of the vapor-liquid 
equilibrium curve docs not necessarily 
mean a high tower to effect a given sepa
ration since a high average slope value 
usually requires a low number of transfer 
units which, multiplied by the correspond
ing H .T .U . value, gives a reasonable height 
of tower.

The use of the 1.45-ft. high column sur
prisingly enough gave lower (H .T .U .)0V 
values than for the taller column for the 
same average slope and reflux ratio values.

T he authors state that much more work 
is necessary before definite film values can 
be determined. W ork is being continued 
on this packing with systems other than

4.63 lb. per cu.ft., as compared with 4.06 
lb. for the 6 i  ft. column. This figured as 
97.5 percent free space for the shorter and 
98.0 percent free space for the taller 
column. By means of an empirical equa
tion, it was calculated that the area of ex
posed packing was 153 sq.ft. in the short 
column, and 579 sq.ft. in the longer 
column.

Runs were made by charging the kettle 
with about 40 gal. of the desired mixture 
after which steam was admitted to the heat
ing coil. W hen the charge was boiling and 
the condensate coming over, the steam was 
adjusted to give the desired vapor velocity. 
T he column was run under total reflux con
ditions for over an hour, after which the 
desired product and reflux rates were set up 
by operation of suitable needle valves. 
W ith  the reflux ratio adjusted, the com
position was determined and adjusted to 
the desired concentration by butting-up 
with more alcohol or withdrawing some of 
the product. After steady-state conditions 
were attained, operation was continued for 
at least one hour.

Results of all runs were calculated to 
give the overall height of a transfer unit, 
according to the method of 
Chilton and Colburn. The 
average si >pc of the vapor-

those tested, as well as with other types of 
fibrous glass and other column arrange
ments. One observation was that rectifica
tion appeared to be better in the enriching 
than in the stripping section. This may be 
influenced by the greater amount of reflux 
in the stripping section which gives a 
thicker layer of liquid on the packing, thus 
making the rate of mass transfer lower.

Tests in which the rate of throughput 
was varied from a mass velocity of 2 0 0  to 
1 ,2 0 0  lb. of vapor per hour per square foot 
of cross sectional area showed that within 
the ranges investigated, the rate of through
put had no appreciable effect on the per
formance characteristics of the packing. A 
column packed with fibrous glass in in
dustrial production, it was noted, has oper
ated successfully at a vapor velocity as high 
as 6  ft. per sec.

T he accompanying illustrations show the 
packing of one of two 50-in. diameter 
columns 32 ft. high which were designed 
and put into operation at the request of the 
W ar Production Board by Iliram Walker 
& Sons Co. Design work was carried out by 
the company’s engineers, Charles II. 
Rodgers and George Neureuther, and the 

installation was made at the 
plant of the Tom Moore 
Distillery at Bardstown, Ky.

pipe as in View 9, afler  
which the supporting pipe 
is lowered by means of a 
chain fa ll, thus lowering 
the com pleted section be
low the working level and 
compressing the f i b e r s  ' 
and elim inating all verti
cal voids through which 
v a p o r s  might otherwise 
channel during operation  
o f the colum n. This view 
clearly shows the construc
tion of the grid with its 
redistribution channels.

View 7 was taken look
ing down as the mechanic 
completed a s c  c t i o n of 
lower packing. The voids 
will be closed by compres
sion as the packing is low
ered into the colum n. A 
completed section o f pack
ing appears as in View 8 
before it is lowered into 
the colum n. W hen a sec
tion has been completed, 
the next grid is lowered 
into place and hollcd to 
the c e n t r a l  supporting
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W ILBUR G. H U D SO N  Mechanical Engineer, Chicago, 111.

Design of Systems for Conveyins
PNEUMATICALLY

Pneum atic conveyors have a 
definite p lace in the m aterials  
handling field w here, despite  
their large pow er requirem ents, 
they are superior to other  
m ethods in  certain applications. 
Although they are w idely used, 
there has been little  or no ex 
planation o f their theory. In 
this article Mr. H udson gives 
the applications and lim itations  
o f  pneum atic conveyors and ex
plains the sim p le m athem atical 
procedure involved in deter
m ining the air velocity  and 
pow er requirem ents in  two typ i
cal applications.—Editors.

Fig. 1— Contamination of grain and similar materials in unloading 
can be largely avoided by pneum atic handling

N o t w i t h s t a n d i n g  considerable early 
prejudice, the pneumatic conveyor 

has become recognized by engineers as 
offering the best solution to certain ma
terials handling problems. The chief ob
jection has been its high power require
ment owing to low efficiency. This objec
tion has become less serious as the cost of 
power has been reduced while labor costs 
have sky-rocketed, making it essential to 
use materials handling equipment which 
reduces labor costs, improves working con
ditions, and eliminates risk of injuries. 
Perhaps this minimizing of the power cost 
factor is well illustrated by the hydraulic 
ash conveyor, which the steam generating 
stations were slow to adopt because it 
involved a costly special type of centrifugal 
pump and a stand-by pump, each with a 
100-hp. motor. This meant installation of 
about 10  times the motor power required 
for the average mechanical ash handling 
equipment for a large plant, bu t the ad
vantages of dustless operation and absence

of risk so far outweigh the power require
ment that many of the larger stations arc 
now so equipped.

T he most extensive early use of pneu- - 
matic conveyors was for unloading grain 
at European ports of entry. The leader in 
this field is Ilenry Simon, Ltd., of England. 
As a rule these grain unloaders are mounted 
on self-propelling barges which are brought 
alongside the cargo ship off-shore and dis
charge to lighters through automatic scales. 
T he capacities are quite impressive for 
pneumatic handling, ranging up to 300 
tons per hour. European practice seemed to 
favor the use of inverted reciprocating 
air pumps, often driven by steam from the 
boiler of the barge. American manufac
turers prefer the more compact and less 
costly high-speed positive exhauster.

The use of marine unloaders is rather 
rare in the United States as we are grain 
exporters; however one of the Henry Simon 
unloaders started operation in New York 
harbor some 2 0  years ago, essentially to

expedite the discharge of vessels carrying 
part cargoes of flaxseed, etc. Its advantage 
lay in the possibility of unloading this part 
of the cargo to lighters while the ship was 
tied up at the point where the major part 
of the cargo was to be discharged, saving 
both time and towing costs.

Pneumatic unloading from open barges 
is quite common. T he leading manufac
turers use a high-speed rotary exhauster 
connected to a centrifugal type receiver and 
dust collector. T he conveyor duct is of 
seamless steel tubing terminating in a 
reinforced rubber hose and adjustable feed 
nozzle so designed that pick-up air is auto
matically or, sometimes, semi-automatically 
controlled.

Dust separation usually is accomplished 
by a stocking-type collector. Incoming air 
passes up and outward through the cloth 
stockings, trapping the dust as the air passes 
to the exhauster. O ne group of filters after 
another is temporarily cut out and vibrated 
while a small amount of compressed air
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-Ainiular-jct type steam ejectors arc used to a considerable extent instead 
of exhausters and blowers in  sm aller pneum atic installations

is passed through in reveise to clear the 
fabric.

An important field for the pneumatic 
conveyor is for unloading grain from box 
cars, especially where the sanitary require
ments are strict. The door bulkheads re
main intact and, except when cleaning up, 
there is a minimum of contamination of 
the grain (Fig. 1). W hen automatic 
shovels are used the bulkheads must be 
broken out and then the man tramps back 
and forth in the grain, working under some 
risk of injury. Of course the pneumatic 
unloader is not a competitor of the large- 
capacity tilting car dumper, bu t a capacity 
of 2,500 bu. per hour is not unusual.

Many bulk chemicals are shipped in box 
cars and frequently the dust must not be 
inhaled. Soda ash, which attacks the mucus 
membrane, is a notable example. The 
"vacuum cleaner’’ action of the pneumatic 
unloader is then of extreme importance as 
practically eliminating the risk of damage 
suits.

For all flowablc materials the simple ad
justable nozzle is used. Some materials, 
notably cement, will not flow into the 
nozzle and must be loosened up. The 
Fuller Co. provides an ingenious remote- 
controlled feeder employing a rotary disk 
which loosens up the mass and feeds it to 
a short, self-choking screw conveyor. The 
discharge from the screw is caught by a 
comparatively high pressure air stream and 
transported to the destination. T he self- 
choking action of the screw prevents a 
blowout backward.

After the material has been deposited in 
the receiver, which may be under a higher 
or lower pressure than atmospheric, it 
must be passed out through an airlock gate. 
The Henry Simon airlock is a tilting device 
— swung backward and forward by a crank 
shaft— in which the adjacent segments are 
alternately filled and discharged. American 
practice prefers the simple rotary airlock.

Another important application of pneu
matic conveying is the disposal of ashes, 
which has increased in importance with the 
growing insistence on dustless operation. 
The pneumatic ash conveyor employs 
either a constant-pressure, variable-volume 
centrifugal exhauster (fan ), or a constant- 
volume, variable-pressure exhauster (posi
tive ty p e). There are handicaps in this ap
plication. Unless the dust collector is 100 
percent effective— practically an impossi
bility— some dust passes through the ex
hauster. T he centrifugal exhauster, operat
ing at 3,600 r.p.m., cannot long withstand 
the erosive action of fine dust without the 
rotor becoming unbalanced, and very little 
unbalancing at this speed places a severe 
strain on the bearings. T he positive blower 
suffers less from erosion bu t gradually loses 
efficiency as the clearance between im
pellers and casing increases. This may be 
corrected by pouring in a quick-hardening 
plastic while the impellers are slowly ro
tating. Sometimes the air flow is secured

by a venturi water jet which serves as a 
dust collector when discharge is made to a 
sump. This is suited to the smaller capac
ities, as in flyash collecting systems.

JET EXHAUSTERS

Another handicap of exhauster-operated 
equipment is the cost of the motor-driven 
exhauster as compared with a steam ejector 
device. The low cost of the steam jet sys
tem led to a very wide adoption in the 
smaller plants. It is too well known to 
require explanation here. It is cheap bu t so 
inefficient that the operating cost was as 
a rule objectionable. A substantial increase 
in efficiency was secured by substituting 
for the single jet nozzle at the foot of the 
riser an Argand-type jet in combination 
with a venturi section adjacent to the stor
age tank (Fig. 2 ).

Still another objection to the fan or 
blower type of pneumatic conveyor for ash 
handling was the fact that it involved a 
closed tank in which a partial vacuum was 
maintained while the conveyor was operat
ing. T he close-clearance discharge gate 
always permits some up-draught through 
the mass of ashes in the tank, and if the 
quenching spray should not function, and 
if the ashes should contain incandescent 
clinkers, conditions favoring an explosion 
would be present. W ith  the increasing de
mand came the Nu-Veyor (United C on
veyors Corp.) which eliminated this risk. 
It locates the venturi Argand-type exhaust
ing fitting between a receiver and an air 
washer (Fig. 3 ). The receiver is mounted 
upon an open storage bin and has a trap 
door actuated by a time-limit relay which 
also controls the steam throttle. About 
once a minute the steam throttle is closed 
for 30 seconds and the trap door is opened 
to allow the 300 lb. or so of collected ashes 
to fall into the bin. Then the trap door 
is closed and the throttle opened, and the 
cycle repeats. T he receiver and washer bear 
some resemblance to a centrifugal type dust 
collector but are of heavy cast sections. 
The washer has water sprays which agglom
erate the dust and wash it down to a drain. 
Since the storage bin is not under reduced 
air pressure there is no up-draught through 
the ashes. T he efficiency would be im 

proved if the cycle were made continuous 
instead of interm ittent, an improvement 
which will no doubt come with time.

Quite often all that is required of an 
asli handling system is that disposal be 
made to an adjacent area. The steam jet 
method then becomes a simple ejector. A 
water jet near the outlet end reduces the 
dust nuisance

Returning to the strictly pneumatic con
veyor it will be apparent that the material 
may be drawn to a receiver connected with 
the inlet side of the exhauster and pass out 
of the receiver through an airlock gate, to 
be conveyed onward by the air stream from 
the pressure side of the blower, that is, the 
material bypasses the exhauster. In the 
early systems originated by Sturtevant, 
light materials such as cotton, wood shav
ings, waste paper, etc., were passed directly 
through the exhauster fan. In fact, some of 
the modern shop-dust collecting systems 
are so arranged when the dust is not erosive 
to the fan blades. It is usual to refer to a 
system which draws the material toward 
the exhauster as a "suction system,” and 
one which blows the material from the 
blower as a “pressure system.” Of course 
■both are pressure systems, as in the 
former the exhauster merely reduces the 
terminal pressure and atmospheric pressure 
creates the air stream.

There are two pneumatic system types. 
One uses a large volume of air at low 
velocity, the other a small volume of air at 
high velocity. In "suction” systems the 
former is more efficient since the convey
ing medium is denser and so has greater 
carrying capacity than tariffed air. Also 
frictional losses in the duct and in the 
exhauster are less. High pressure means 
higher slip and heat loss in the exhauster. 
However, heavy materials require a high- 
velocity air stream.

Some materials handle very nicely pneu
matically, and some are , difficult. Free- 
flowing granular materials such as flaxseed 
are in the first class, although flaxseed is 
abrasive on account of its glass-hard shell. 
All free-flowing pulverized materials handle 
nicely. Acid phosphate tends to pack and 
build up at the bends. Oats suffer degrada
tion because of the fragility of the sheath. 
Copra tends to exude its oil and builds up

148 F E B R U A R Y  1944 • CHEMICAL & METALLURGICAL ENGINEERING



in the receiver. Sometimes copra carries 
considerable grit or sand. Coal handles 
nicely if there is no objection to pulverizing 
it. Gentle handling is certainly not a char
acteristic of the pneumatic conveyor, so 
fragile materials are unsuitable except in 
certain special circumstances.

Because of many variables such as rough
ness of pipe, air leakages, temperature 
changes, variable air density, different 
physical characteristics of the material, etc., 
the performance and power requirements 
of a pneumatic conveyor cannot be pre
dicted with the accuracy to which we are 
accustomed in the engineering of mechan
ical conveyors. The following analysis is 
derived largely from observed results in 
largc-volume, low-pressure pneumatic con
veyor installations.

AIR VELOCITY

The velocity of the air stream, which 
forms the conveying element, dep*ends n 
the pressure head maintained by the blower 
or exhauster, and for all practical purposes 
is given by the equation:

V  -  ^2gh. (1)

where V  =  the air velocity in feet per sec
ond, h —  the height of a column of air, in 
feet, equal to the head maintained by the 
blower, and g =  32.16. T he weight of air 
at 60 deg. F. is 0.0764 lb. per cu-ft.; but 
as we will work with pressure in ounces per 
sq.in., then let p =  the weight in ounces of 
a column of air h ft. high and 1 sq.in. in 
cross section. Hence p =  h (0.0764 X  
16)/1 44 and h =  118 p (approx.). Sub
stituting in Eq. (1 ) , V  =  87.5/p and p 
=  V2/7,600. More conveniently

d, P ipe  
D iam ete r, 

Inches
4
5
6
7
8 
0

10
11
12

Table I— Pressure Losses in Pipes 
(B ased  on  a ir  ve locity  100 f t .  p e r  sec. an d  p ip e  le n g th  of 100 ft.)

 --------------p . O unces p e r  Sq. I n .* -
K e n t I to o t

8 .0 0  10 .00
6 .4 0  8 .0 0
5 .3 5  6 .6 7
4 .5 7  5 .7 2
4 .0 0  5 .0 0
3 .5 0  4 .4 4
3 .2 0  4 .0 0
2 .9 1  3 .6 4
2 .0 7  3 .3 3

U nw in
-----» Q, A ir V olum e,

Ć . F . M .
8 .6 0 520
6 .2 5 820
4 .8 0 1,170
3 .9 5 1,600
3 .2 5 2 ,0 9 0
2 .7 7 2 ,6 5 0
2 .4 3 3 ,2 /0
2 .1 4 3,960
1 .93 4 ,7 1 0

'  For pressure loss svlien velocity = V and lenelh  = L , P 0 = v  (V /1 0 0 )  » ( 5 /1 0 0 ) ,

1.32V1 . .
V =  jqqqq (approx.) oz. per sq. in. (2)

An open-ended pipe has about 82 per
cent effective area for air inflow. Therefore, 
the velocity at the open end is higher 
than the velocity within the pipe or,

, 1.32V1 V1
P ~  10 ,000  (0.82)2 =  10 ,000  X 2  (approx-) (3)

Hose intake nozzles have about 60 per
cent of the duct area to speed up the 
“pick-up” velocity of the air entering the 
nozzle, or

p , =  I o S ó x 5 (a p p ro x -) (4)
This equation is used to determine the air 
velocity in the nozzle. T he velocity drops 
as the air enters the pipe, bu t a lower 
velocity is sufficient to maintain the mate
rial in motion after it is started.

The head loss in the conveyor duct due 
to friction is found as follows: Let h =  
loss of head, in feet of air at 0.0764 lb. per 
cu. ft.; f =  the coefficient of friction of air 
against internal wall of pipe; D  =  diameter 
of pipe, in feet; L  =  length of pipe, in feet; 
and R  =  hydraulic radius, which is D /4 . 
Then:

h = SLY1 i fL V 1 JLV1
2gR 2gD lb. per sq. ft. (5)

Fig. 3— Ash-handling NuVeyor pneumatic conveyor built by United Conveyors 
Corp. uses a jet exhauster between a receiver and an air washer

If 118 p is substituted for h in Eq. (5 ), 
if L is taken as 100 ft. and the diameter JD 
is expressed in inches d, then 118 p =

, 1 0 0 F 2
16(d/12)

r 1 6 F 1  • /«vp = / - 2 | j - o z .  per sq.in . (6)

which is the head loss due to friction, per 
100 ft. of pipe. Table I shows the values 
for p  arrived at by three authorities for 
L =  100 ft. and V  =  100 ft. per second.* 
In what follows we will use Unwin’s values 
for p, based on his trials. For values of V  
and L different than those used in the 
table, the value P 0 can be obtained by 
correcting p:

P„ =  p(F/100)a {L/100) oz. per sq. in. (7)
W e must know the quantity of air and 

the velocity of the air stream. Each de
pends on the specific weight of the mate
rial (weight in the solid, not bulk weight) 
and on its physical characteristics, as well 
as on the required handling capacity.

In largc-volume, low-pressure systems it 
has been found that the quantity of air is 
expressed by the simple formula, Q  =  W T  
where Q =  cubic feet of free air pcr'min- 
uate; \V =specific weight (in solid) of ma
terial in pounds per cubic foot; and T  = " -  
tons handled per hour. This may be writ
ten for cubic feet of air per pound of 
material as:

Q' =  W T-t (2,000 7760) or Q '=  3117100 (8)

The velocity of the air stream depends 
on the size and weight of the average 
individual particle (small particles will 
boost along the larger). The force of the 
blast must be great enough to balance the 
particle in a vertical riser pipe, plus an 
additional force required to convey the 
material at a velocity usually of about 50 
ft. per second. W hen material is moved 
horizontally the air velocity may be less 
than in a run with bends and risers. Let s’ 
=  the cross-sectional area of the average 
particle, sq. in.; I =  the largest axis of 
the particle, inches; W ' =  the weight of 
the material in ounces per cubic inch; 
V  =  the air velocity in feet per second; and 
c =  the efficiency of the blast. If W  is the 
specific weight in pounds per cubic foot 
of the material, then W ' =  16W /1.728 =  
W /1 0 8 . T he weight of a particle is then 
sT W /108 oz. and this weight must equal 
the required force of blast for balancing the

K ent used I -  0 - Ç ,° 7 ,S 00,t, us,c' i  i  , 7  D O®«25
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particle in a riser, or s3i\V /108 =  W c /  
7,600. Thus the air velocity for balanc
ing is:

V  =  8.4VlFVc (9)
This velocity must be increased to move 

the material at, say, 50 ft. per second. From 
a long series of tests on installations the 
values for velocity of the air in feet per 
second given in Table IV  were determined 
and adopted with satisfactory results. It 
will be seen that when material is moved 
in a direct horizontal path the velocity 
required is less than for a line with bends 
and risers.

Knowing the volume of air and the pres
sure we can easily determine the required 
power and the size of blower and motor. 
The power required to handle Q  cu. ft. of 
air per minute at P  lb. per sq. in. pressure 
is expressed by the formula Hp. =  144 
Q P /3  3,000 or O P/229. Assuming a me
chanical efficiency of the machine of 8 7 i 
percent then:
Initial Hp. =  Q P /(0.875 X 229)

=  QP/200 (10)
However, in figuring the required motor 
horsepower, Q  should be increased to allow 
for slippage in the blower, which varies as 
the square of the pressure. W e will there
fore again allow 8 7 i percent as the pneu
matic efficiency, giving:
Motor Hp. =  QP/175 for a  pressure system

(1 1 a)
Motor Hp. -  <2P(14.7 4- P)/(175 X  14.7) 

for a  suction system (116) 
Equation (10) may be transposed to read 
P =  200 H p ./Q  in pounds per sq. in. or:

Po =  3,200 Hp./Q oz. per sq.'in. (12) 
This last is in the convenient form used in 
the following calculations.

CALCULA TING  A SYSTEM
Contrary to general belief, the deter

mination of the velocity of the air blast 
and the power requirement for a large- 
volume, low-pressure pneumatic system is 
not difficult. W c will give the procedure 
step by step and follow with the calcula
tions for two simple layouts.

1. Determine the quantity of air to con
vey 1 lb. of material. Use Eq. ( 8 ), Q ' =  
3 W /1 0 0  cu. ft. of air per pound of mate

rial, or use Q  =  W T  as the cubic feet of 
air per minute for conveying T  tons per 
hour.

2. Determine the velocity of the air 
from Table IV  for the material and lay
out under consideration.

3. Select a size of pipe which will suit 
Q  cu. ft. of air per min. for the velocity 
in ( 2 ).

4. It is advisable in this step to adjust 
the volume and velocity to permit the 
use of a standard pipe size.

5. Now proceed with the calculation of 
air pressure losses:

5a. T he orifice pressure loss, from Table 
II, at 63 percent efficiency (also Eq. (4 ) ) ,  
is (V h710,000) X  5 oz. per Sq. in., where 
V h is the air velocity in the hose.

5 b. T he hose pressure loss, for a hose 
assumed to be 35 ft. long, is found from 
Table I by Eq. (7) as P 0 =  p(V ^/100)=35/ 
1 0 0 , where p comes from the column 
headed "Unwin,” the diameter is as de
termined in step (3), and V» is the hose 
velocity.

5c. T he line pressure loss, for the actual 
length of line L, is determined from Table 
I by the same method as for hose, (5b ), 
using V  as the line velocity.

5d. For the tank pressure loss, 4 oz. 
per sq. in. per tank is a good average.

5e. For the air-line pressure loss, i.e., 
between the exhauster and the separator 
or between the separator and the dust 
collector, 3 oz. is a good average.

6 . T he total air pressure loss is then the 
sum of the losses calculated in steps 5a, b, 
c, d  and e.

7. Calculate the material pressure 
losses, that is, the power required to move 
the material, over and above that required 
for the conveying air alone. W e assume 
that velocity of the material is equal to 80 
percent of the air velocity and that the 
material is accelerated from rest to this 
velocity by the nozzle pick-up velocity in 
1 second. Taking the nozzle air velocity 
V„ as 1.6  V , then the material velocity is 
V ,/2  =  0.8 V.

7a. Calculate the power required to 
accelerate the material initially. This is 
M V ma/(2 g  X  550) where M  is pounds per 
minute of material moving at velocity V m 
and V m =  0.8 V . This expression can be

simplified to the approximate expression, 
1-Ip. =  T  Vs/100,000, where T  is tons per 
hour and V  is ft. per sec. air velocity.

7b. Calculate the hose pressure loss in 
terms of power requirement, assuming this 
equals one-half the power loss found in 
(7a).

7c. Determine the conveying pressure 
loss in terms of power requirement as Hp. 
=  T (H 4 -L /5 ) / l ,0 0 0 , where T  is tons per 
hour, I I  is the feet lift, if any, and L is the 
length of line in feet.

7d. Calculate power losses in elbows of 
the line, taking for each 90-deg. elbow a 
loss equal to one-half the acceleration loss 
calculated in (7a).

8a. T he total material pressure loss, as 
initial horsepower, is then the sum of the 
losses calculated in steps 7a, b, c and d.

8b. T he total initial horsepower for the 
material is converted into pressure as (Step 
8a X  3,200) /Q  oz. per sq. in.

9. Total pressure loss for moving air 
plus material is sum of Step 6 plus Step 8b. 
This sum divided by 16 is P in lb. per sq. 
in. Finally, from Eq. (11a), the total 
power for a pressure system is Q P /175; or 
from Eq. ( l i b ) ,  the total power for a

Table II— Factors for Determ ining  
Orifice Losses

Orifice
F ac to r ,

k*

Efficiency,
P e rcen t

T y p e  of of P e rfec t
O rifice O rifice

P e rfe c t fla rcd-
en d  orifice 100

F u ll open  end
in  s tr a ig h t

p ip e 82
80
75
70
67

In ta k e s 63
60
57
50

1 .32

2 .0
3 .0
3 .5
4 .0
4 .5
5 .0
5 .5
6.0 
8.0

* O rifice loss =  k V 2/ 1.0,000 oz. p e r  sq . in .

Table III— Resistance o f 90-Deg. El
bows in Terms o f Equivalent Straight 

P ipe
E q u iv a le n t 

S tra ig h t 
P ip e , F t .

  10 .0
  6.0
............................................................ 5 .8
............................................................ 4 .8
............................................................ 4 .0

R /d *
1 . . .
H ..
2 . . .
3 . . .
4 . . .

*  R a d iu s  of elbow  b en d  - r  p ip e  d ia m e te r , inches.

Fig. 4 . Below— Pressure system pneum atic conveyor installation with 
straight, horizontal run (Calculated in text)

Fig. 5 . Right— Suction system pneum atic conveyor installation for box  
car unloading, with both horizontal and vertical runs (Calculated in  text)

Dust collector..

Airlock
feeder

E 3b- '  Blower Receiver-— 

Airlock discharge-- 
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Tabic IV— Experim entally Determined Air Velocities Suitable For Moving 
Various Kinds o f  Material in Various Duct Arrangements

(N o te : W  is solid  specific w eight, w ith o u t v o id s , n o t  b u lk  d ensity .)
,------------------ -A ir  V elocity . F t .  p e r Sec.., F o r-------------

B alancing L ine* H ose*
D irec t (  D u stlik e  m atl. W m f c io  V W 16 V W

ho rizo n ta l ■t G ra in s a V w i/c i z V w 2< ) V w
d ucta L G r i t ty  an d  uneven sizes 7 iV W i/ i la V W 2 4 x /  W

D u c ts  w ith C D u stlik e  m atl. io v TUTc 12 iV W 20V W
ells and n G rains 12 V \V l/c 1 5 \A F 2 iV W

risers L G r itty  and  uneven  sizes 15VWÎ/C 18.75V T F 30 vA F

* P lu s  o r m inus 6 p e rcen t.

suction system is Q P(14.7 + P ) / (1 7 5  X
14.7). The last calculation gives the motor 
horsepower. *

Problem 1— Let us apply the procedure 
outlined above to the layout shown in Fig. 
4. This is a straight horizontal run of 190 
ft. ( = L ) ,  and we desire to handle 40 
tons per hour of flaxseed ( - T ) .  W e will 
use a pressure system, introducing the load 
through an airlock gate, and discharging 
to a receiver vented to a centrifugal dust 
collector. The solid specific weight of 
the flaxseed is 82 lb. per cu. ft. ( = W ) .

1. Q  in cu. ft. per min. equals 82 X  40 
=  3,280.

2. V  in feet per sec. equals 1 2 \/8 2  4- 6 
percent =  117.

3. Size of pipe (tentative): 110 ft. per 
sec. in 10-in. pipe =  3,600 cu. ft. per min.

4. Proceed with O =  3,600 and V  =  
1 1 0 .

5. Air pressure losses in oz. per sq. in.:
5a. Orifice loss =  5 X  110710,000 =  6 .
5b. Ilose loss =  0.
5c. Line loss =  (110/100)*( 190/100) 

2.43 =  5.6.
5d. Tank loss =  4 X 2  =  8 .
5e. Air-line loss =  3.
6 . Total, 5 a 4 - b 4 - c 4 - d 4 - e  =  22.6 

oz. per sq. in.
7. Material pressure losses in terms of 

horsepower:
7a. Acceleration loss =  40(1103 /  100,- 

000) =  5.
7b. Hose loss =  0.
7c. Conveying loss =  40( 1 9 0 /5 )/1 ,000 

=  1 .6 .
7d. Elbow loss =  0.
8a. Total, 7a 4- b 4- c 4- d =  6 .6  hp.
8b. Material losses in pressure =  (6 .6  X

3,200)/3,600 =  6 oz. per sq. in.
9. Total pressure lo s s =  (22.6 4- 6 .6 ) /  

16 =  1.8 lb. per sq. in. For a pressure sys
tem H p .=  (3,600 X  1 .8 ) /1 7 5 =  37 hp. 
for the motor.

Even without considering first cost it is 
evident that a belt conveyor is better. To 
handle 40 tons per hour of flaxseed weigh
ing 45 lb. per cu. ft. in bulk (82 lb. if all 
voids were eliminated), we might use a 
16-in. belt conveyor at about 20 0  ft. per 
minute which would require a li-h p . 
motor. Costing less bu t requiring some
what more power than the belt, we might 
use a screw conveyor.

Problem 2— Let us go through the pro
cedure with a layout for which the pneu
matic conveyor is better adapted (Fig. 5).

Here it is required to unload 40 tons per 
hour of flaxseed from box cars, and trans
port the seed 50 ft. horizontally, 20 ft. 
vertically, and 10 0  ft. horizontally to a 
storage bin. For this we will use the suc
tion system, with a flexible hose and noz
zle, a receiver and centrifugal dust col
lector (or a combination receiver and dust 
filter), and a positive type exhauster. If 
power is an important factor we Gin locate 
the receiver alongside the car and dis
charge to an inclined belt conveyor, as an 
alternate to the all-pneumatic system. 
Again, the solid specific weight of the 
material is 82 lb. per cu. ft.

1. Q  in cu. ft. per min. equals 3,280.
2. V  in ft. per see. equals 15 \/8 2  4- 6 

per cent =  146.
3. Pipe size is selected as a 9-in. line, 

giving a velocity of 140 ft. per sec. This 
makes Q  =  3,700 cu. ft. per min.; A 7-in. 
hose gives the same Q  at 230 ft. per sec.

4. Proceed with Q  =  3,700, V  =  140 
and V„ =  230.

5. Air pressure losses in oz. per sq. in.:
5a. Orifice loss =  5 X  230710,000 =

26.
5b. Hose loss =  (230/100)= (35/100) 

3.95 =  7.
5c. Line loss =  (140/100)= (190/100) 

2 .7 7 =  11.
5d. Tank loss =  4 X 2  =  8 .
5e. Air-line loss =  3.
6 . Total, 5a 4- b 4- c 4- d 4- e =  55 oz. 

per sq. in.
7. Material pressure losses in terms of 

horsepower:
7a. Acceleration loss =  40(140=/ 100,- 

0 0 0 ) =  8 .
7b. Hose loss =  0.5(7a) =  4.
7c. Conveying loss =  40(30 4- 170/5)
1 ,0 0 0  =  2 .6 .
7d. Elbow loss =  3(7a/2) approx. =  

1 2 .0 .
8a. Total, 7a 4- b 4- c 4- d =  27 lip. 

approx.
8 b. Material losses in pressure =  (27 X

3,200)/3,700 =  23.0 oz. per sq. in.
9. Total pressure lo s s =  (55 4- 2 3 )/ 1 6 

=  5 lb. per sq. in. For a suction svstem 
Hp. =  3,700 X  5 (14.7 4- 5 )/(1 7 5  X
14.7) =  142 hp. for the motor.

If the same analysis is worked through 
for a light material such as ground cork 
(solid specific weight =  37.5 lb. per cu. 
ft.) we find that an 8 -in. line and 6 -in. 
hose, with O =  1,600, V  =  76, and V k 
=  136, give a conveyor with a 60-hp.

motor. In either case it may be more con
venient to use two smaller hose in parallel 
rather than a single large hose.

In a long conveyor of the pressure type 
the air is under considerable pressure at 
the feed end and is correspondingly dense. 
T he velocity is lowest at that point and 
increases as the air expands (p X  v =  con
stan t). However, the denser the air the 
more effective it is as a carrier. T hat is, 
dense air at a lower velocity has about the 
same carrying ability as the expanding air 
at higher velocities. Otherwise stated, if 
the material starts, it will continue.

It makes little difference, as regards 
power, on which side of the exhauster we 
locate the dust collector; but if we add a 
second collector to reduce the discharge 
of dust, additional power must be pro
vided as measured by the added back 
pressure, which above was assumed as 4 
oz. Thus, Up. =  (Q  X  0 .25)/1 75 which 
approximates 5i hp. in the above example.

M ATERIAL SATURATION

It is interesting to compare the vol
ume of material with the volume of air 
required to transport it, that is, the sat
uration, as indicated by the formula, Q  =  
W T .  In terms of cubic feet of air per hour 
wc may write Q ' =  60 W T , while the 
cubic feet of material per hour is Q " =
2,000 T /W . Ilcncc the ratio of volume 
of air to solid material is 60 W T /( 2,000 
T A V ) =  3 W 7100 . If the bulk density 
of the material (including voids) is W „, 
then the ratio of volume of air to the 
bulk material is (3 W 7 1 0 0 )  (W ,,/W )
=  3W W „/100. For flaxseed, W „, the 
weight in bulk, is 45 lb. per cu. ft., 
while W , the specific weight, is 82 lb. 
Hence the ratio of volume of air to volume 
of flaxseed in bulk is 3 X  82 X  45/100 =  
1 1 0 , or a ratio of 1 1 0  to 1 , which is an 
indication of the reason for the low effi
ciency of the pneumatic conveyor with the 
heavier materials.

W ith  cork the saturation, as might be 
expected, is substantially better. Natural 
cork with 60 percent voids weighs 15 lb. 
per cu. ft., while ‘‘solid” cork weighs 15/
0.40 =  37.5 lb. per cu. ft. For granulated 
cork the volume ratio is 3 X  37.5 X  15/ 
100 or a ratio of 17 to 1.

T he pneumatic conveyor is a more im
portant member of the conveyor family 
than is generally recognized. N ot a few 
problems in materials handling which are 
awkward or impossible for a mechanioil 
conveyor can be solved by a simple pneu
matic conveyor layout. Although the ratio 
of power to rate of handling is high from 
the very nature of the conveying element, 
power frequently is a negligible consid
eration. More important factors are clean
liness of operation and elimination of 
danger to those whose work brings them 
in contact with the installation. As re
gards these, the pneumatic conveyor is in a 
class by itself.
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Country’s Largest Spray Dryer Producing
RESIN POWDERS

W i i a t  i s  believed to be the largest 
spray dryer of its type in the United 

States, and certainly the largest equipment 
for the spray drying of resins, has recently 
been installed at the Bridesburg, Pa., plant 
of the Resinous Products & Chemical Co. 
Need for the enormous capacity of the 
new machine has been brought about by 
the present widespread use of synthetic 
resin adhesives for such applications as 
on-the-spot assembly of barges and land
ing boats at overseas points; wet strength 
improvement of paper; and waterproofing

of laminated fiber and corrugated board. 
Spray drying for the company’s phenolic 
and urea-formaldehyde resins has a num 
ber of advantages, both from a production 
and from a product standpoint. The pow
ders produced save both weight and space, 
and are easily handled since they flow like 
water. Compared with liquid resins, they 
require lighter, non-critical containers and 
have a much longer storage life.

In spite of the company’s ability to se
cure top priorities, it was found that a 
considerable saving in time could be made

by the use of salvaged and second-hand 
equipment. Coolers, conveyors and the 
dryer furnace came from an Idaho potato 
dehydration plant. T he 200-hp. fan mo
tor was secured from a used equipment 
dealer in Pittsburgh, while the fan came 
from an abandoned Canadian mine. Iron 
gratings and stairways came from a dis
mantled rapid transit powerhouse.

The Bowen dryer, shown from the ex
terior in Fig. 3, is about five stories high 
and uses a concrete shell. T he liquid 
resin, in aqueous solution, is cooled to

Fig. 1— Exterior o f resin drying building showing oil Fig. 3— An idea o f the size o f this five-story dryer can 
fired hot-air furnace for dryer air at right be gained from  the men standing on the top

Fig. 2— The aqueous solution o f phenolic or urea-form- 
aldehydc resin is pum ped from  this tank to the dryer

Fig. 4— Interior o f the dryer showing concrete walls 
and the sweeper which cools and ejects the resin
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Condensate

A tom izer

D r y i n g  ch a m b e r

Furnace
Conveyor

Kettle

Fig. 5— Looking uj» ot the 
centrifugal resin collectors

Fig. 6— This view shows ihe 
resin collectors above the 
f a n ,  s c r e w  c o n v e y o r s ,  

screens and drum filler

Fig. 7— Flow sheet o f the 
resin drying process shows 
how the aqueous resin solu
tion is converted into an im 

palpable dry powder

Fig. 8— Powdered resins are 
filled here into fiber drums

Fig. 9— Powdered resins are easily handled and stored in drums
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room temperature to prevent further reac
tion and is pumped to the top of the 
dryer where it is converted to a fine spray 
by a high speed atomizer wheel. High 
temperature air, heated in the oil fur
nace shown in Fig. 1, enters around the 
atomizer. The resin forms a powder so 
impalpable that, even at a high produc
tion rate, the interior of the drying cham
ber has only a misty appearance. The 
powder falls to the base of the chamber 
where a sweeper blade rotated by jets of 
cold air cools the resin and brushes it 
into an open duct around the base. Thor
oughly aerated, the powder passes through 
a duct into the fan and thence through 
a 4x6-ft. vertical riser to the centrifugal 
type dust collectors, which collect the 
product and separate the air.

From the collectors the powder is con
veyed by a screw to Rotex screens from 
which it drops to filling equipment where 
it is weighed into fiber drums.
V"
7

A i r  e x h a u s t

A ir  a n d  
p ro d u ct

Screen  V?
j i :  Resin

pow der
:

Cold air

Liquid 
j  resin 
: condensate



EHEM. & MET. P IM  NOTEBOOK
THEODORE R. O LIVÊ,.Associate Ed itor

W ar B ond  Awarded Each M onth
U n til  f u r th e r  n o t ic e  th e  c o n te s t w h ic h  w as  
firs t a n n o u n c e d  in  o u r  N o v e m b e r  1943 is su e  
w ill  b e  c o n tin u e d . F o r  th e  b e s t s h o r t  a r t ic le  
re c e iv e d  e a c h  m o n th  a n d  a c c e p te d  fo r  p u b lic a 
t io n  in  th e  " C h e m . & M e t .  P la n t  N o te b o o k ,”  
a  $25 S e r ie s  E  W a r  B o n d  w il l  b e  a w a rd e d , 
in  a d d i t io n  to  p a y m e n t a t  o u r  u s u a l s p a c e  
r a t e  fox' th i s  d e p a r tm e n t .  T h e  a w a rd  fo r  
ea c h  m o n th  w il l  be an n o u n c e d  in  th e  is s u e  
o f  th e  fo llo w in g  m o n th . T h e  ju d g e s  w il l  be 
th e  e d i to r s  o f C h em . & M e t .  A n y  ite m  s u b 
m it te d  m a y  be p u b lis h e d  in  th i s  d e p a r tm e n t ,

b u t a l l  i te m s  so  p u b lis h e d  w ill  be  p a id  fo r  
a t  o u r  u s u a l s p a c e  r a te  fo r  su c h  m a te r ia l .

T h e  c o n te s t  is  o p en  to  a l l  r e a d e rs  o f C hem . 
<£ M e t . ,  o th e r  th a n  e m p lo y e e s  of th e  M cG ra w - 
H i l l  P u b lis h in g  C o., In c .

A n y  n u m b e r  o f  e n t r ie s ,  w ith o u t  l im it ,  m a y  
be s u b m it te d  b y  o n e  p e rs o n . A r t ic le s  m u s t 
be p re v io u s ly  u n p u b lis h e d , a n d  s h o u ld  be 
s h o r t ,  p re f e r a b ly  le s s  th a n  300 w o rd s , b u t  
s h o u ld  in c lu d e  one  o r  m o re  i l lu s t r a t io n s  if  
p o s s ib le . F in is h e d  d ra w in g s  a re  n o t  re q u ire d  
a n d  l i t e r a r y  e x c e lle n c e  w il l  n o t  be a f a c to r

in  th e  ju d g in g .  W in n in g  a r t ic l e s  w ill  be 
s e le c te d  on  th e  b a s is  o f a p p ro p r ia te n e s s ,  
n o v e l ty  a n d  th e  u s e fu ln e ss  o f th e  id e a s  
d e s c r ib e d .

A r t ic le s  m a y  d e a l w ith  a n y  s o r t  o f p la n t  o r 
p ro d u c t io n  “ k in k ”  o r  s h o r tc u t  w h ic h  in  th e  
o p in io n  o f  th e  ju d g e s  w i l l  b e  in t e r e s t i n g  to  
c h e m ic a l e n g in e e rs  in  p ro c e s s  in d u s t r i e s ,  a s  
w e ll  a s  w ith  c o s t re d u c in g  id e a s , a n d  no v e l 
m e a n s  o f p r e s e n t in g  u s e fu l d a ta .  M a te r ia l  to  
b e  e n te re d  in  th i s  c o n te s t  s h o u ld  b e  a d d re s s e d  
to  P l a n t  N o te b o o k  E d i to r ,  C h em . & M e t . ,  
330 W e s t  42nd S t.,  N ew  Y o rk  18, N . Y .

JANUARY  
W INNER!

A S25 Series E War Bond 
will be issued in the nam e of

TED A. BECK
E n g in ee r 

M ilw aukee, W is.

For an article dealing with 
a new method o f using a light 

beam for level control 
which has been adjudged the 

winner o f our January contest.

This article will appear in our 
March issue. Watch for it!

strips of sponge rubber. T he thermometers 
are thus supported flexibly.

Starting at a point below the lowest de
sired calibration temperature, the bath is 
heated slowly with a constant rate of energy 
input to the heater. T he speed of heating 
must be no greater than will permit uni
form temperature distribution throughout 
the bath. Thermometers are then read in 
order, starting with the reference ther
mometer and reading the others from left 
to right at short uniform intervals of time, 
such as 15 sec. T hat is, the reference in
strum ent is read at 0, No. 1 a t 15 sec., 
No. 2 at 30 sec., etc., and when all the 
thermometers have been read, the sequence 
is repeated and the procedure continued 
until the temperature of the bath is above 
the highest desired calibration temperature.

This gives a continuous series of values 
which are best plotted directly on graph 
paper. Plotting is preferable to recording 
the numerical values, since any serious 
errors in reading will be evident imme
diately from the time-temperature plot. 
However, it is preferable to record the 
temperatures shown by the reference ther
mometer rather than to plot them, since it 
will later be necessary to correct theseT i m e

D ecem ber C ontest P rize W inner

SIM PLIFIED NON-EQUILIBRIUM  M ETHOD FO R TH E  

R APID CALIBRATION OF THERM OM ETERS

J A M E S  H . W E IG A N D
C hem ical E n g in ee r 

T ra v e rs e  C ity , M ich .

U s u a l l y  when it is desired to calibrate a  
number of thermometers with a good 

degree of accuracy, the procedure is to 
place the unknown thermometers together 
with a standard reference thermometer in a 
well-stirred constant temperature bath. The 
thermometers and the bath must then be 
allowed to come to a temperature equi
librium at each test temperature, a method 
which is slow if much range is to be 
covered.

In cases where an accuracy of ±  0.1 deg.
F.is all that is needed, as in thermometers 
with 1 deg. F. divisions, the equilibrium 
bath method is more accurate than is re
quired, as well as needlessly time consum
ing. A dynamic method in which the bath 
temperature is raised continuously and uni
formly can be used with excellent results, 
provided that the possibility of the several 
bulbs having different characteristics is

recognized and means are adopted to com
pensate for such variations, as will later be 
discovered.

This method has been used successfully 
with glass thermometers, and there appears 
to be no reason why it  should not be suit
able for metal-bulb thermometers, pro
vided certain precautions are observed. As 
many as a dozen thermometers can be cali
brated in a few hours. T he bath should be 
small enough for convenience, bu t not so 
small that the thermometers will be too 
close to the wall. A good stirrer should be 
provided, together with a hot plate or im
mersion heater which will provide a fairly 
uniform rate of temperature rise. A sup
port should be used which will hold the 
thermometers securely at the desired depth 
of immersion. A simple support for glass 
thermometers can be made as shown in the 
sketch from two strips of wood and two

Fig. 1—A rrangem ent of test bath for Fig. 2—Typical heating and cooling 
calibrating thermometers curves obtained in dynamic calibration
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points from the standard thermometer’s 
calibration curve before they can be 
plotted.

In Fig. 2 the curve ascending toward the 
right is such a plot, 011 which the corrected 
values of the reference thermometer tem
peratures have been entered as +  marks. A 
smooth curve is drawn through the refer
ence points and from it the deviation of the 
readings of each of the thermometers can 
be read at each of a succession of tempera
tures. These deviations can then be plotted 
against temperature as in Fig. 3, to give a 
correction chart for each thermometer.

As outlined so far, the method has as
sumed that the heat capacities and the rates 
of heat transfer through the bulbs of the 
test thermometers and the reference ther
mometer are all substantially the same and 
that, therefore, they would all read alike if 
they were read simultaneously instead of in 
sequence. This assumption is probably safe 
if the thermometers are geometrically simi
lar, are made of the same materials, and are 
all of substantially the same weight and 
range. If they do not all have the same heat 
capacities and heat transfer rates, however, 
those of less capacity or higher transfer rates 
will lead, and those of greater capacity or 
lower rate will lag behind the rise of the 
reference thermometer. To take this into 
consideration it is necessary also to run a 
similar temperature curve for cooling of 
the bath, as shown in the curve descending 
toward the right in Fig. 2. In this way the 
lags and leads for the individual ther
mometers will be opposite in direction to 
those obtained during heating, and the 
average for each thermometer at each tem
perature will be the true value. Fig. 4 
shows such a correction plot for one ther
mometer, giving the corrections obtained 
during heating, those during cooling, and 
their average.

If a cooling curve is necessary it is de
sirable to have, the rate of cooling sub
stantially equal to the heating rate at each 
temperature. If the cooling rate should be 
less at any temperature, then the lags and 
leads will be less pronounced, and the aver
ages will no longer give true values. A small 
water cooling coil can be used, with the 
water rate adjusted by experiment to give 
about the right cooling rate. Or if natural 
cooling is to be used, then previous cxperi-

Fig. 3— C orrection curves of this form
can he plo tted  fo r each therm om eter

+0.3
«+0.2
o+O.l
T 0 
£ -0 .1 

cS-0.2 
-0 .3

+0.3
« + 0.2

.2 +0.1 +■
S 0 
t - 0.1

<3-0.2
-0.3

4 M  corrections as shown

— Heating
_ — -Corree te ci values

''C o o lin g

Tem perature -

Viscosity can he calculated from  the R eynolds num ber, once the pressure drop 
due to friction in a p ip ing system is known

ments will show what heating speed should 
be used to approximate the cooling rate. 
Even so, however, as in Fig. 2, the cooling 
curve tends to be steepest where the heat
ing curve is least steep, owing to variable 
heat- transfer and it may be necessary to 
adjust the heating or cooling rate to pro
duce similar curves.

Thermometers should be calibrated un
der approximately the conditions of use, 
that is, with the emergent stem or capillary 
at the operating temperature. For example, 
for thermometers such as the ordinary in
dustrial type, in which all of the ther
mometer except the bulb operates normally 
at approximately room temperature, the 
thermometer should not be calibrated over 
an open bath, with hot vapors around the 
emergent stem as in Fig. 1, bu t should be 
calibrated in a bath in which it can extend 
through the vessel wall.

VISCOSITY ESTIM ATED FROM 
PRESSU RE D RO P DATA

D. S. D A V IS
W y a n d o tte  C hem icals C orp. 
W y an d o tte , M ich.

l'ig . 4— T he average of heating and cool
ing eorre . tions is necessary w here con

siderab le  lag is encounte ed

where P is the viscosity in English units, 
lb. per ft. and sec., from the turbulent 
flow curve in the great majority of cases 
or from the viscous flow curve, less fre
quently. (There is usually little question 
as to the type of flow.) The viscosity can 
then be calculated from the Reynolds 
number.

T he method can also be applied to 
gases, when the final pressure is greater 
than 90 per cent of the initial pressure, 
and to suspensions which exhibit apparent 
rather than real viscosities. It has been 
used successfully for sulphate stocks2.
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T n  t h e  c a s e  of many aqueous solutions 
and organic liquids of industrial im

portance viscosity data are meager or en
tirely lacking. This is unfortunate in view 
of the importance of such data in the de
sign of equipment for heat transfer and 
fluid flow. However, in pilot plant or full- 
scale operation where such solutions or 
liquids are already flowing in reasonably 
simple piping systems it is possible to ob
tain a fair idea of the viscosity, for further 
use, from the measured pressure drop, the 
diameter and equivalent length of the 
pipe, the velocity and density of the fluid 
flowing, and one of the readily accessible 
friction factor plots1,3,4,0.

For instance, using Fig. 14 of reference 
1 (reproduced in simplified form here), 
calculate the value of A  Pr D/u* L  p 
where

AP, =r pressure drop due to friction, lb. 
per sq. ft.

D  =  inside diameter of pipe, ft. 
u =  avg. velocity of fluid, ft. per sec. 
L =  equivalent length of pipe, ft.
P =  density of fluid, lb. per cu .ft. 

and read the Reynolds number, D  u p/p,

GAS FREEZING REDUCED BY 
ALCOHOL IN JECTO RS

A r e c e n t  i s s u e  of the American Gas As- 
•^•sociation M onthly describes measures 
which have been adopted for standby 
service by the United Gas Pipe Line Co. in 
several southern Louisiana natural gas 
fields, to combat the freezing of hydrates in 
the lines in case the dehydration plant is 
out of operation. T he company has in
stalled single and in some cases double 
alcohol injectors to introduce an alcohol 
spray into the lines to prevent freezing.

The injectors consist of 20-ft. lengths 
of 12.75-in. O .D., 49.56-lb. pipe with 
welded-on heads, welded feed and equaliz
ing lines and gage glasses, dcsigiied for
1,000 lb. working pressure. In operation 
the cylinders are partially filled with alco
hol. An equalizing line is tied into the gas 
line above the point of the feed line con
nection, so that gas flows through the 
cylinder. In addition, the cylinders are set 
high enough for gravity flow to the gas 
line. T he flow rate is controlled by a valve 
setting. About 1 gal. of alcohol per million 
cubic feet of gas is required.
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PROCESS EQUIPMENT NEW
THEODORE R. OLIVE, Associate Editor

AUTOMATIC PRESS
T y p e  R is the designation of an im 

proved, high-production automatic press for 
the molding of steatite and other dry-mixed 
ceramics, as well as the production of 
powdered metal parts, which has been an
nounced recently by the F. J. Stokes M a
chine Co., Tabor Road, Olncy P. O., Phila
delphia, Pa. T he manufacturer states this 
device is suitable where closest accuracy in 
dimensions and exacting control of density 
are primary requisites. The press is said also 
to be suitable for debulking chemicals, 
compressing food specialties and for simi
lar purposes where automatic operation is 
necessary. Pieces up to 3 in. in diameter 
with a die fill of 2 f  in. are compressed by 
this machine at rates of 15 to 45 per min
ute, employing pressures up to 2 0  tons 
from both top and bottom. Since the pres
sure adjustment can be made while the 
press is operating, the density in the piece 
may be controlled exactly. Construction 
features include separate ejection and com
pression levers, screw adjustment for 
compression, independent ejection cam, 
variable-speed drive and extra heavy con
struction throughout.

where preliminary sorting occurs. Once the 
unit is adjusted the discharge mechanisms 
in each compartment reach a balance de
termined by the hydrostatic pressure for 
which each outlet valve control is set. 
W hen no major change in feed character
istic occurs, each spigot product is uniform 
and discharges continuously. No manual 
adjustments are necessary except when ab
normal changes in feed occur.

So far, this machine has been applied 
successfully in preparing table feed and 
specification sand, and in the concentration 
of phosphate rock, iron ore and chromite.

*

INFRA RED  LAMP
A n  i m p r o v e m e n t  in the construction of 

infra-red heat lamps for tunnel use has been 
announced by the Birdseye Division of 
W abash Appliance Corp., 335 Carroll St., 
Brooklyn, N. Y. T he new construction, 
known as Superlock, is intended to avoid 
the difficulties encountered in conventional 
lamps employing the usual method of 
cementing and strapping the bulb to the 
base. T he old construction is said not to 
hold up under continuous high tempera
ture service. The new construction uses no

A ir -b la s t  s p o t-c o o lin g  fan

cement or strap, relying instead on a base 
lining with special protrusions which fit 
tightly into indentations in the neck of the 
bulb and are locked by special crimping of 
the metal base. Another improvement is a 
ceramic heat reflector disk which replaces 
the mica disk formerly used.

CENTRIFUGAL CLUTCH
T o r k o n t r o l  is the name of a new auto

matically engaging and self-disengaging cen
trifugal clutch recently developed by the 
Amalgamated Engineering & Research 
Corp., 100 W est Monroe St., Chicago 3, 
111. T he new clutch, which can b.e pro
duced in an unlimited range of sizes and 
capacities, may be used either as a coupling 
between shafts or as a driving pulley or gear 
in a transmission, as well as a starting 
cushion between power units and driven 
mechanisms. It consists of a partially filled 
oil chamber fitted with a freely rotating 
hub carrying a series of movable wedge- 
shaped flyweights. As the hub revolves,

Im p ro v e d  in f ra - re d  h e a t  la m p

HYDRAULIC CLASSIFIER
D e v e l o p e d  to utilize fully the principles 

of hindered settling classification, an im
proved hydraulic classifier known as the 
Dorrco Hydrosizer has been announced by 
the Dorr Co., 570 Lexington Ave., New 
York 22, N. Y. The unit is continuous in 
operation and completely automatic, pro
ducing a number of sharply classified 
products from a feed composed of 4-mesh 
and finer particles. Separation is effected by 
differences in specific gravity, or particle 
size, or both.

The machine consists of a tank sub
divided into five or more trapezoidal 
pockets increasing in area from the feed to 
the overflow end. These pockets are sepa
rated from each other by baffle plates and 
are provided at the bottom with a per
forated constriction plate having holes of a 
diameter and spacing corresponding ap
proximately to the size of particles to be 
retained in each pocket. Hydraulic wafer is 
introduced under each constriction plate, 
flowing upward through the pocket. At the 
center of each constriction plate is a dis
charge valve operated by a modulating, re
versible valve motor under the control of 
an extremely sensitive pressure registering 
device which measures the hydrostatic head 
in a standpipe located in each pocket. 
Changes in head arc immediately trans
ferred to the valve motor which thereby 
raises or lowers the plug to maintain the 
head constant.

Feed is introduced at the narrow end of 
the machine into a feed compartment

H ig h - p ro d u c t io n  a u to m a t ic  p re s s

Im p ro v e d  D o rrc o  H y d ro s iz e r
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Im p ro v e d  c o n tro l 
v a lv e  p o s i t io n e r

S a w to o th  an o d e  fo r  e le c tro p la t in g

N ew  c h e m ic a l p o rc e la in

these weights fly outwardly and engage the 
internal rims of the outer case, binding the 
hub and shell into the equivalent of a solid 
pulley or coupling. T he unit works equally 
well in either direction and is adjusted to 
engage or release at a given speed and to 
slip in case of overload. Since overload ca
pacity is therefore not required for acceler
ating the load, smaller motors can be used.

SPO T COOLER
K n o w n  as the Air Blaster, a new pedestal 

type spot cooler manufactured by the Chel
sea Fan & Blower Co., 1206 Grove St., 
Irvington, N . J., is built in sizes ranging 
from 18 to 30 in., for the delivery of 6,000 
to 1 1 , 0 0 0  c.f.m. of air in a high velocity 
stream which is said to travel over a con
siderable distance with only a little expan
sion. Suitable for use as a man cooler in 
hot spots, the equipment is also suggested 
by the maker for the cooling of condensers, 
compressors and transformers. The unit 
consists of a welded steel housing mounted 
on an adjustable pedestal which may be 
tilted 60 deg. up or down. W ithin  the 
housing is a direct-connected ball-bearing 
motor, driving a heavy steel die-cut fan.

LEAD ANODE
A n e w  t y p e  of lead anode for electro

plating has been developed by the Heil 
Engineering Co., 12901, Elmwood Ave., 
Cleveland, Ohio. Known as a "sawtooth” 
anode, it differs from standard flat anodes 
in several ways. For example, having a mul
tiple-angled surface, it gives 50 percent 
more area than a flat anode and is said to 
result in greater electrical efficiency and

IRO N-FREE CERAMIC PRODUCT
C e r . v w i t e  is the name of a new white 

iron-free ceramic product developed es
pecially for use in the pharmaceutical field 
by General Ceramics Co., Chemical Stone
ware Division, Keasbey, N . J. This new in
dustrial chemical porcelain can be substi
tuted for chemical stoneware in practically 
all of this company’s standard equipment, 
except the larger shapes. T he product has a 
brilliant white glaze over a dense white 
body, the latter having zero absorption, ac
cording to the manufacturer. In addition 
to industrial products, the new porcelain 
ware can be supplied in table tops and 
sinks.

D e s i g n e d  to produce an exceptionally 
wide flat spray, a new flooding nozzle has 
been developed by Spraying Systems Co., 
Chicago, 111. Intended primarily for spray
ing eliminator plates in air conditioning 
systems, the nozzle is also suitable for 
other similar applications. I t is made in 
brass and other standard materials.

PORTABLE F IR E  EX TIN G U ISH ER
S p e e d  and maneuverability are featured 

in the design of the new Model F-4 carbon 
dioxide fire extinguisher recently pu t on the 
market by Randolph Laboratories, Inc., 8 
East Kinzie St., Chicago 11, 111. This new 
4-lb. extinguisher features a self-aimed,

N ew  4 -lb . C O 2 e x t in g u is h e r

ROTARY D ISTRIBU TO R
T o i n c r e a s e  the capacity of rotaiy steam 

tube dryeis, the Louisville Drying Machin
ery Co., 464 Baxter Ave., Louisville 4, Ky., 
has developed a new rotary distributor 
which, in effect, enables tubes which are 
normally out of operation, as the dryer 
rotates, to be in contact at all times with 
material being dried. Under normal con
ditions, only the tubes at the lower and 
ascending side of the cylinder contact the 
material. However, with the introduction 
of a rotating element which catches the 
showering material as it falls from the tubes 
and lifting flights on the ascending side, 
and throws the material against the upper 
part of the descending side of the dryer 
cylinder, heating surface which would 
otherwise be idle is utilized.

According to the manufacturer, tests 
have indicated that this distributor is capa
ble of adding 20 to 30 percent to the 
capacity of steam tube dryers operating on 
suitable materials. The new distributor 
requ;res little power to operate and can be 
applied to existing steam tube dryers. It 
also can be built into new ones. It is not 
suitable for handling such types of materials 
as muddy filter cakes and similar products 
which dry into pellet and lump form, but 
in general it is suitable for comparatively 
light and bulky materials containing a rela
tively high moisture content which are 
granular when fed and remain so through
out the drying cycle. Such materials as dis
tiller’s slop, brewer’s grain, soy beans, fish 
meal, wood flour, granular chemicals and 
fertilizers are indicated.

FLOODING NOZZLE

FLAT SPRAY PATTERN 

S I D E  V IEW

W id e -a n g le  s p ra y  n o zz le

throwing power. One side has ten edges, 
the other side a central spine i  in. thick 
running down the center. This spine con
nects directly to the hook, insuring double 
the average anode life, according to the 
manufacturer, and providing greater cur
rent carrying capacity from top to bottom. 
The angular construction furthermore lends 
rigidity and offers resistance to buckling or 
warping.

VALVE PO SIT IO N E R
I m p r o v e m e n t s  in its control valve posi

tioner have recently been announced by 
T he Foxboro Co., Foxboro, Mass. T he new 
Foxboro Vernier Valvactor is actuated by 
air pressure changes as slight as i  in. of 
water and can produce valve stem move
ments as small as 0.001 in. T he operating 
principle is the same as that of the com
pany’s earlier positioners bu t the new 
construction involves a completely differ
ent arrangement of actuating elements, 
facilitating and increasing the range of ad
justments, especially for duplexing and 
sequencing. T he new positioner provides 
snap action for relay service or step sequenc
ing of valves or damper motors.



fixed discharge horn and a thumb-operated 
trigger valve. The extinguisher requires 
only one hand in operation, leaving the 
operator one hand free for precautionary 
measures.

ELECTRONIC LEVEL CONTROL
F o r  c o n t r o l l i n g  the level of liquids, 

as well as electrically conducting solids, 
within open or closed tanks, bins, hoppers 
or other containers, Trim ount Instrument 
Co., 37 W est Van Buren St., Chicago 5, 
111., has introduced a new level control 
operating on the electronic principle. This 
instrument indicates the level by signals or 
can be installed to operate solenoid or 
motor-driven valves, pumps, lights, bells or 
other electrical devices. The control has no 
moving parts and can be installed in con
tainers involving extreme temperatures. 
Various combinations of single and double 
electrode installations are available.

TABLE-TYPE PR IN TE R
M o d e l s  B1 and B2 are the designations 

of two new table-type continuous printers 
for the production of blueprints and direct- 
process black-and-white prints that have 
been developed by Peck & Harvey, 4327 
Addison St., Chicago, 111. The two models 
are similar except that one employs two 
Cooper-Hewitt mercury vapor tube lamps, 
the other one. Both produce prints up to 
44 in. wide in any length at speeds up to 
41 in. per minute, depending on the char
acter of the material reproduced and the 
print paper used. T he printers are compact 
and portable, as well as easy to operate and 
maintain, according to the manufacturer. 
No special wiring is required. They take 
cut sheets or continuous rolls, handling any 
drawing, tracing or other material up to 
44 in. wide. Exposure is accomplished by 
moving the original and the print paper in 
sliding contact over a hand-polished glass 
contact cylinder, power from the variable- 
speed motor being transmitted through in
dividual moving fabric bands which run in 
guides under automatically controlled ten
sion.

PA RTI CLE-SIZE M ETER
M e a s u r e m e n t  of particle sixes too 

small to be measured by sieves is the 
function of the new Sub-Sieve Sizer re
cently announced by Fisher Scientific Co., 
Pittsburgh, Pa., and Eimer & Amend, New 
York, N . Y. The instrument operates on 
the principle of air permeability. This 
method follows the rule that a current of 
air flows more readily through a bed of 
coarse powder than through an otherwise 
equal bed of fine powder. T he instrument 
includes an air pump, an air pressure regu
lating device, a precision-bore sample tube, 
a flow meter, calculator chart and accessory 
equipment, all mounted in a hardwood 
case. In operation, the motor-driven air 
pump builds up pressure in the pressure 
regulator to a constant head, assuring a 
uniform flow of dried air passing through a 
packed powder sample. The average par
ticle size of the sample determines the rate 
of air flow which is then read directly from 
the calculator chart as indicated by the 
level of liquid in the flow meter mano
meter. Possible variables in the procedure

S a m p le s  o f n ew  d ie le c t r ic

are eliminated by using a sample weight in 
grams equal to the true density of the 
sample, and packing the sample to a known 
degree. The range of particle sizes measur
able with this instrument is from 0 .2  to 50 
microns.

SYNTHETIC D IELEC TR IC
A f t e r  several years of research the G en

eral Electric Co., Schenectady, N. Y., has 
announced Lectrofilm, a new synthetic 
dielectric material for capacitors, which is 
made of materials available in the United 
States. T he development was hastened by 
the growing shortage of high grade mica. 
According to the manufacturer, the new 
product has a greater combination of de
sirable properties than were previously 
available in any one dielectric material. It 
is available in rolls and sheets and can be 
used in present manufacturing lines with 
little, if any, change in equipment or 
methods of manufacture. This product is 
being made available by the maker for use 
by other manufacturers making capacitors 
for the armed forces.

PR O TEC TED  M OTOR
S i z e s  from 17 to 15 hp. are available in 

the new Century Form J general purpose 
m otor announced by Century Electric Co., 
1806 Pine St., St. Louis 3, Mo. This motor 
is available in a new protected design. The 
upper half of the end bracket is closed to 
minimize possibility of dripping liquids or 
falling solids entering the vital parts of the 
motor. Two powerful fans located behind 
the bearing brackets draw cooling air 
through the bearing bracket openings, 
around the bearings, across the windings 
and to the air passages between the outer 
surfaces of the magnetic core and the 
frame, with the heated air expelled through 
openings at the side and bottom  of the 
frame.

A IR  RELAY VALVE
T o a s s u r e  better and faster process con

trol by speeding up the operation of 
pilot-operated diaphragm values, and by 
eliminating the lag in long control lines, 
Fisher Governor Co., Fisher Building, 
Marshalltown, Iowa, has introduced a new 
air relay which is available in two types.

E le c t ro n ic  le v e l c o n tro l le r

Type 2601 has a loading ratio of 3 to 1, 
providing 3 lb. output pressure for each 
pound of air pressure variation on the relay 
diaphragm. Type 2601A has a loading 
ratio of 1  to 1  so that a pound change at 
the diaphragm produces a pound of output 
pressure change. T he unit consists of a cast 
bronze body with a single-seated, double- 
acting inner valve construction. Seats are 
cut in the body and in the upper dia
phragm follower. T he device operates 
rapidly. For example, with a supply pres
sure to the inlet side of 2 0  lb., a main valve 
diaphragm of 107 sq.in. area and a 2-in. 
valve stroke, the time required for stroking 
the valve in either direction is 1 0  seconds.

W ELD ED  PR ESSU R E VESSELS
D e s i g n e d  particularly for research and 

pilot plant work is a new line of welded 
pressure vessels for the storage of com
pressed gases at pressures up to 6 ,0 0 0  lb. 
per sq.in., which has been announced by 
the American Instrument Co., Silver 
Spring, M d. Under certain conditions this 
equipment can be operated up to 8 ,0 0 0  lb. 
per sq.in. Standard units may be used as 
high-pressure soaking drums or reaction ves
sels in cases where it is known that cor
rosion will not take place and solids will 
not settle out within the cylinder. In some 
cases the vessels are suitable for separation 
of gases and liquids, as well as for liquid- 
pressure accumulator service. The vessels 
are of low-carbon steel, normally built with 
both ends closed, although special units 
can be provided with removable ends of 
several types. T he vessels are made in 
sizes of 2 and 4 liters, as well as cubic-foot 
sizes ranging from 4  to 14.

Another new development of the com
pany is a preliminary test bomb for making 
preliminary tests of reactions at high pres
sure, with safety and convenience, at low 
cost. Each bomb, which is made of high- 
strength steel, is individually tested to
15,000 lb. per sq. in., for a working pres
sure up to 10,000 lb. T he calculated 
bursting pressure is over 40,000 lb.

N ew  ta b le - ty p e  p r in t e r
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G I R D L E R  E N G I N E E R I N G  P O L I C Y :

t h e  GIRDLER CO RPO RATIO
& LVTsiÄ& x- * ̂ tru jsU n & e ., 7C y.

The approach to a  problem  
involving ga ses, ga seo u s mix
tures or liquid hydrocarbons 
requires more than pure engi- 

know ledge. Footwork  
a s  w e l l  a s  h e a d w o r k  i s  
essential!

Girdler chem ical engineers  
m ay b e found dow n in the 
p la n t . .  . over a  draw ing board

. . . in a  conference w ith com 
pany officials . . . anyw here a  
n ew  thought, factual data or 
developm ent id eas are avail
ab le.

Girdler engineers tackle g as  
processing and related prob
lem s in a  practical, experienced  
w ay. If you h ave a  difficult 
problem , call Girdler first!
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Chem & M et 
F I i O W  

S H E E T

C o m m e r c i a l  p rocfjic tion  o f  s ty r e n e  w a s  b e g u n  
b y  t h e  D o w  C h e m ic a l  C o .  in 1 9 3 5  a f ter  

earlier  U n i t e d  S ta t e s  a t t e m p t s  h a d  fa i le d  t o  p r o v e  
su c c e s s fu l .  U n t i l  t h e  e n o r m o u s  d e m a n d s  o f  th e  
B u n a  S  p ro g ra m  m a d e  th e m s e lv e s  fe l t ,  D o w  r e 
m a in e d  t h e  o n l y  large-sca le  p r o d u c e r .  N o w  t h e  
p ro cess  h e r e  d e sc r ib e d ,  u se d  in fo u r  D o w - o p e r a t e d  
p la n ts  a n d  in  p a r t  b y  t w o  o t h e r  p r o d u c e r s ,  is 
s c h e d u le d  to  s u p p ly  a lm o s t  9 0  p e r c e n t  o f  t h e  
s ty r en e  d e m a n d s  o f  th e  r u b b e r  p ro g ra m .

T h e  b a s ic  c h e m is t r y  is:  1 . A lk y la t io n  o f  
b e n z e n e  w i t h  e t b y lc n e  to  fo r m  e t h y l  b e n z e n e .  
2 . D e h y d r o g e n a t io n  o f  p u r if ied  e t h y l  b e n z e n e  
to  g iv e  s ty ren e .

E t h y l e n e  g a s  a n d  b e n z e n e  e n t e r  a t o w e r  
o p e r a t in g  a t  e s s e n t ia l ly  a t m o s p h e r ic  p ressu re .  
T h e n  w ith  t h e  a s s is ta n c e  o f  a c a ta ly s t ,  alky*  
la t io n  takes p la c e  to  fo r m  e t h y l  b e n z e n e ,  d ie t h y l  
b e n z e n e ,  a n d  p o ly e t h y l  b e n z e n e s .  T h e  c r u d e  e t h y l  
b e n z e n e  s o  fo r m e d  is th e n  s w e e t e n e d  a n d  d is t i l l e d  
to  g iv e  p u r e  e th y l  b e n z e n e .  A l s o  s e p a r a te d  in  t h i s  
s t e p  are b e n z e n e ,  w h i c h  is  r e c y c le d ,  a n d  poly*  
e th y ls ,  w h ic h  arc r e tu r n e d  fo r  d e a lk y la t io n  t o  
e th y l  b e n z e n e .

E t h y l  b e n z e n e  is d e h y d r o g e n a t e d  o v e r  a f ix ed  
ca ta ly s t  in t h e  p r e s e n c e  o f  s t e a m  t o  g iv e  s ty r e n e  
a n d  sm all  a m o u n t s  o f  b e n z e n e ,  t o l u e n e ,  a n d  tar. 
in  t h e  d is t i l la t io n  s t e p  t h e s e  c o m p o n e n t s  arc  
sep a ra ted  a t  r e d u ce d  p r e ssu re  t o  g iv e  r e c y c le  b e n 
z e n e ,  r e cy c le  e th y l  b e n z e n e ,  t o l u e n e  b y p r o d u c t ,  
a n d  s ty r e n e  o f  9 9 . 5  p e r c e n t  o r  h ig h e r  p u r ity .  T h e  
fr a c t io n a t io n  s t e p  is a d e l ic a t e  o n e  d u e  t o  o n ly  

9  d e g ,  C .  d i f f e r e n c e  in  t h e  n o r m a l  b o i l i n g  p o in t s  
o f  e t h y l  b e n z e n e  a n d  s ty r e n e ,  as w e l l  a s  t h e  
s t r o n g  t e n d e n c y  o f  s ty r e n e  t o  p o ly m e r iz e .  T h e  
p r o p e r  c o m b i n a t i o n  o f  h ig h  v a c u u m  d is t i l la t io n  
t e c h n i q u e  p lu s  s u i t a b le  in h ib i t o r s  h a s  m a d e  a
r o u t in e  o p e r a t io n  o u t  o f  a n  e x t r e m e ly  d if f ic u lt  
p r o b le m .

B e fo r e  ta n k  ca r  lo a d in g ,  s ty r e n e  is c o o l e d  to  
6 0  d e g .  F .  a n d  a f e w  p a r ts  p e r  m i l l io n  o f  p o l y 
m e r iz a t io n  in h ib i t o r  a r e  a d d e d .  T h e  f in i s h e d  
p r o d u c t  h a s  m a n y  u se s ,  t h e  m o s t  im p o r t a n t  o f  
w h ic h  l ie s  n o w  in t h e  p r o d u c t io n  o f  e n o r m o u s  
q u a n t i t i e s  o f  B u n a  S  r u b b e r .  O t h e r  e s s e n t ia l  
n e e d s  arc  f i l le d  b y  p o ly s t y r e n e  p la s t ic s ,  n o t e d  fo r

r c x c c l l c n  1  e le c tr ic a l  p r o p e r t ie s ,  c h c m i c a l  
r e s is ta n c e ,  a n d  m o l d i n g  p r o p e r t ie s .

1 *  B e n z e n e  a n d  fin ished  s t y r e n e  ( 9 9 . 5  p e r  c e n t  o r  h i g h e r  p u r i t y ) ,  a s  w e l l  a s  in t e r  
m e d ia t e  p r o d u c t s ,  a rc  stored i n  t h i s  t a n k  f a r mI  E t h y l  b e n z e n e  u n i t  at C a l i f o r n i a  p la n t *  T h i s  s t y r e n e  p r o c e s s  

is  u s e d  i n  f o u r  D o w - o p e r a t e d  p l a n t s
O n e  o f  f o u r  e t h y l  b e n z e n e  u n i t s  a t  T e x a s  p l a n t .  A l k y l a t i o n  t a k e s  p la c e  

f o r m  e th y l  b e n z e n e  a n d  i n  a d d i t i o n  d i e t h y l  b e n z e n e  a n d  p o l y e t h e l  b e n z e n e s

Recycled Benzene

2  I n  these  a lk y la to r s ,  e t h y le n e  a n d  b e n z e n e

in  p re se n ce  o f  c a ta ly s t  to  f o r m  e t h y l  b e n z e n e
Ethyl Benzene

Recycled Benzene
Recycled Elhyl Benzene

Catalyst

G a s e s
Alkylate

BENZENE
STORAGE

Crude Slyrene
STYRENE!
s f f i f tA O GRecycled Polyethyl Benzene

A t  th e  C a l i f o r n i a  p la n t ,  t h i s  n a t u r a l  d r a f t  c o o l i n g  t o w e r  

r e m o v e s  t h e  h e a t  p i c k e d  u p  b y  r e c i r c u la t e d  w a te r

STYRENE F R A C T IO N A T IO N  SYSTEM
REACTORD EH YD R O G EN A T IO N  FURNACEA IK Y LA T Ö R ETHYL BENZENE FR A C T IO N A T IO N  SYSTEM

c r u d e  s t y r e n e“  I n  t h e s e  s p e c i a l l y  d e s ig n e d  f ra c t io n a t in g  c o l u m n s ,  th e  

i s  s e p a r a t e d  in t o  it s  in d iv id u a l  c o m p o n e n ts
8  H e a t  e x c h a n g e  u n i t s  f o r  r e a c t o r  p r o d u c t s  

a n d  i n c o m i n g  e t h y l  b e n z e n e  a n d  s t e a m
4  I n  t h e s e  to w e r s ,  t h e  a l k y l a t e  i s  s e p a r a t e d  i n t o  b e n z e n e ,  

e t h y l  b e n z e n e ,  a n d  h i g h e r  b o i l i n g  m a t e r ia l

5 ! T h e  p u m p s  s h o w n  i n  t h i s  p h o t o g r a p h  a r c  u s e d  t o  c i r c u la t e

w a t e r  t h r o u g h  th e  p r o c e s s  a n d  c o o l i n g  t o w e r
A  S o u rc e  o f  e th y le n e  at C a l i f o r n i a  p l a n t  i s  a l c o h o l .  A t  I 

b o n d e d  m e a s u r in g  sta t io n ,  a  c h e c k  i s  m a d e  o n  e n t e r i n g  a l c o l

C i l K M IÜ A L  & M E T A L M J K C i l C A I
Ï S N G 1N 15E R I N G
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PORTIOM TE CHEMICAL FEEDING EQUIPMENT
D-Control in jects large or sm all q uan tities ol treating chem icals  

at con stant rate or flow  proportionately . F low  diagram  ab ove  

ites m ethod  u sed  for ad d in g  inhibitors to unstable hydrocarbons, 
ilar layou t can  b e u sed  for addition  of w ater so lu b le  oils in 

ilic p ress  w ork, fee d in g  C algon  to w ater for corrosion preven- 
ilphuric acid  or cau stic  for control of pH, etc.

rm bcr of TREET-O-UNIT ( a )  proportioning pum ps can  b e  

ed  from  a s in g le  TREET-O-CONTROL METER (c )  or 
MATIC PILOT ( b ) .

W rite lor  B u lletin  TOU-6

\

'AUTOMATIC PILOT
P ro v id e s  C O N S T A N T  
RATE c o n tro l of one or 

L m ore Treet-O-Units.

TREET-O-UNIT
P ro p o r t io n in g  Pum p in  
c a p a c i t ie s  from  0 to 10 
gpm . in je c t io n  accuracy 
of b e tte r than tyi of 1%,

TREET-O-CONTROL
METER

C apacities 1 to 1000 gpm , 
accuracy 1/10% to I'/jVo, 

Operates the Treet-O -U nit 
Pum p IN PR O PO R T IO N  
TO FLOW.

, %  PRO m m 1 EER5 . 1 1 IE.%

From end to end 
CRANE can equip it!

O ne h igh  standard  of quality  throughout . . . O ne  source

of supp ly  . . . O ne  responsibility for all m ateria ls

'Y V T H E N  you need a sin gle fitting or an entire p ipe lin e, 
** you stand a better chance o f getting  exactly w hat you  

need from Crane. T h e unusual com pleteness o f  the Crane 
lin e sees to that—as indicated by the installation  b elow . 
N o t only the valves and fittings, but all the p ipe, p ipe bends, 
and other m aterials are supplied by Crane.

For an exam ple o f the superiority o f these m aterials, take 
Crane standard iron body w ed ge gate valves. T h e body is 
strengthened to resist line strains. Port op en in gs are 
straight through, giv ing stream line flow. A deeper stuffing 
box lengthens packing life. T he stem has adequate p ow er for 
positive seating, and extra lon g  guides keep d isc travel true.

Yet all Crane products have sim ilar characteristics o f  
m odern d esign  that mean better perform ance and greater  
freedom  from trouble. C hoose all your p ip ing  needs from  
the w orld ’s largest se lec tio n —w ith their quality assured by 
Crane C o.’s 89-year leadership  in the field o f  p ip ing  m aterials.

CRANE CO., G eneral Offices: 8 3 6  S. M ich igan  A venue  
C hicago 5, Illino is.
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R A Y M O N D
Whizzer-Type
R O L L E R  M I L L
O n e  a n sw e r  to th e m a n p o w e r  sh o rta g e  is  au to m a tic  
eq u ip m en t . , . lik e  th is m o d ern  H ig h  S id e  R o lle r  
M ill  that h a n d les  the m a ter ia l from  fe e d e r  to  fin ish  
b in  in  a co n tin u o u s , a u to m a tic , d u st le ss  o p era tio n .

P n e u m a tic  fe e d  co n tro l k e e p s  a m a x im u m  “lo a d ” 
on  th e m ill a t a ll t im es, in su r in g  th e m o st e c o n o m ic a l  
ra te  o f  ou tp u t. W ith  the ad d itio n  o f  an air d ry in g  
sy s te m , su r fa c e  m o is tu r e  can  b e  ev a p o ra te d  w h ile  
p u lv e r iz in g  the m a te r ia l. M ill  m a y  b e  eq u ip p ed  w ith  
an  au to m a tic  th ro w o u t a tta ch m en t, as fo r  e lim in a tin g  
m ic a  an d  san d  fro m  k a o lin , o r  r e m o v in g  im p u r itie s  
in  p u lv e r iz in g  fine p ig m en ts.

T a k e  ad v a n ta g e  o f  R a y m o n d  R o lle r  M ill  e c o n o m y  
fo r  gr in d in g  c h e m ic a ls , co lo rs , c la y s  and m a n y  o th er  
n o n -m e ta llic  m in e ra ls  and m a n u fa c tu re d  p ro d u cts .

is.'- «£./

R A Y M O N D  PULVERIZER  D IV I S IO N
C O M B U S T I O N  E N G I N E E R I N G  C O M P A N Y ,  I N C .

1311 N orth  Branch Street C hicago 22, Illinois

Sa les O ffices in Principal C it ie s C a n a d a : C om bu stion  Engineering Corp., Ltd., M ontrea l

Show ing  double w h izze r  separator w hich  gives 
easy fineness control from  60%  m inus 100-mesh 
to 99.9%  through 325-mesh. A sk  fo r  Catalog #51-
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POLYTHENE PLASTIC
A plastic adaptable to the manufacture 

of products as varied as collapsible tubes 
for toothpaste, waterproof coatings, piping, 
adhesives and insulation for electric wiring 
and cable has been announced by the 
Plastics Department of E. I. du Pont dc 
Nemours & Co., Inc., W ilmington, Del.

Tin's new member of the plastics family 
represents the culmination or intensive ex
perimentation and development under
taken five years ago and coming originally 
from Imperial Chemical Industries, Ltd. 
Polythene is the generic name for the 
tough plastic manufactured by the poly
merization of ethylene. In announcing that 
it is now being manufactured in commer
cial quantities, the du Pont company em
phasizes that the material is available in 
substantial quantities only by specific allo
cation for war purposes. Supplies of poly
thene heretofore available have gone into 
production of items urgently needed by the 
armed services, where this new plastic has 
adequately demonstrated its advantages as 
a covering for electric wiring and cable.

Outstanding properties upon which it is 
expected that many important uses will be 
based include flexibility and toughness over 
a wide range of temperatures; unusually 
good resistance to water and to penetration 
by moisture; chemical inertness; and ex
cellent electrical properties. Possible future 
uses for this plastic, when available, will be 
various types of containers including col
lapsible tubes for food and cosmetics; gas
kets and battery parts; flexible tubing or 
more rigid piping; water-proof and chemi
cally resistant coatings; and adhesives.

Polythene occupies a peculiar place 
among plastics. In thin sections it may be 
classified as non-rigid, yet it does not have 
the limp rubbery quality that characterizes 
most non-rigid plastics. However, thick 
specimens exhibit sufficient stiffness to 
warrant classification of the material among 
the more rigid plastics.

T he new plastic is readily molded and 
fabricated by present methods with exist
ing molding and shaping equipment. It

can be extruded, injection molded, com
pression molded and calendered. In sheet, 
rod or tube form it can be machined, cut, 
blown, blanked or swaged.

ALKYD RESINS

To meet the recentlv announced spccifi 
cations (52-MC-21) o( the U. S. Maritime 
Commission for a new alkyd resin to pro
vide even greater durability, flexibility and 
adhesion in primers, and calling for a long, 
pure-linseed-oil modified alkyd resin, 
U.S.I.’s Stroock & Wittenberg Division, 
New York, N. Y. has announced the new 
specially-developed resin, Aroplax 1244, 
possessing the following physical constants:
V iscosity  (G -H ) a t  70%  solids Y  m inus-Z l 
V iscosity  (G -H ) wben tliinncd  fu rth e r to  •’>0%

solids in  m ineral B pirits........................................C -G
C olor (G -H  1933)........................................................ 7-12
A cid  va lue  of p la s tic ..........................................below  10
W t./G a l. a t  25 deg. C . a t  70%  

so lid s ...........................................................7 .9 2 -8 .0 8  lb .

Another development from the same 
organization is interesting because of its 
availability; that is, Aroplaz 1306 solution 
(75 percent solids in mineral spirits). The 
physical constants of this new resin are:
V iscosity  (G -H ) a t  7 5 %  so lid s ...............................Y-55.
C olo r (G -H  1933 )........................................................... 7 -9
A cid v alue  of p la s t ic s ................................................10-20
tV t./G a l. a t  25 deg. C . a t  7 5 %  so lid s  7 .9  lb .

The solution is so adjusted that when 
reduced to 50 percent solids the viscosity 
is suitable for use as a normal enamel ve
hicle. It is said that excellent white enamels 
can be produced with this material, ap
proaching the whiteness obtained with the

usual alkyd types now no longer available 
for civilian work because of government 
restrictions. Aroplaz 1306 has good color 
retention when compared to maleic resin 
varnishes, and is far superior to ester gum 
and phenolic resin varnishes. This resin is 
now available without allocation.

ETHYL SODIUM OXALACETATE
W ith the introduction of U. S. Indus

trial Chemical’s, Inc., New York 17, N. Y., 
ethyl sodium oxalacctate, the instability of 
the ethyl ester of oxalacctic acid has been 
overcome. In a comparatively brief period 
this unusual new intermediate has found 
acceptance on a tonnage scale in the syn
thesis of both dyestufFs and pharmaceuti
cals, particularly the tartrazine and pyra- 
zole groups. Its structure, moreover, sug
gests a variety of other possible reactions 
which will find increasing use in the prepa
ration of many new products.

Ethyl sodium oxalacetate is prepared by 
reacting ethyl acetate and diethyl oxalate 
with metallic.sodium. It is a fine granular 
powder, light yellow in color, and, as manu
factured by U.S.I., has a purity of not less 
than 92 percent. Its stability is shown by 
the fact that a sample previously dried at 
10 0  deg. for one hour loses not more than 
3 percent of its weight in an additional 24 
hours at 100 deg. Ethyl sodium oxalacetate 
may be used in most reactions in place of 
oxalacetic ester, bu t if desired the latter 
may readily be regenerated from the so
dium derivative by dilute acids.

Typical reactions of oxalacetic ester in 
which the more stable sodium derivative
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’ith the . . .
R A Y M O N D  
Whizzer-Type
R O L L E R  M I L L
O ne an sw er to the m anpow er shortage is autom atic  
equ ipm ent . . . like this m odern H igh  S id e  R o ller  
M ill that handles the m aterial from  feed er  to finish  
bin in  a continuous, autom atic, d u stless operation.

P n eu m atic  feed  control keeps a m axim um  “load” 
on the m ill at all tim es, insuring the m ost econom ical 
rate o f output. W ith  the addition o f an air drying  
system , surface m oisture can be evaporated w h ile  
p u lv er iz in g  the m aterial. M ill m ay be equipped with  
an autom atic throw out attachm ent, as for elim inating  
m ica and sand from  kaolin , or rem oving im purities  
in p u lverizin g  fine pigm ents.

T ak e advantage of R aym ond R o ller  M ill econom y  
for grinding chem icals, colors, clays and m any other  
non-m etallic  m inerals and m anufactured products.

R A Y M O N D  PULVERIZER  D IV I S IO N
C O M B U S T I O N  E N G I N E E R I N G  C O M P A N Y ,  I N C .  

1311 N orth  Branch Street C h ic a g o  22, Illinois

Sa les O ffices in Principal C it ie s

S h o e in g  double <whizzer separator ’which give, 
easy fineness control fro m  60%  m inus 100-mesl 
to 99.9%  through 325-mesh. A sk  fo r  Catalog j f 51

C a n a d a : C om bustio n  Engineering Corp., Ltd., M on trea
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PO LYTHENE PLASTIC
A plastic adaptable to the manufacture 

of products as varied as collapsible tubes 
for toothpaste, waterproof coatings, piping, 
adhesives and insulation for electric wiring 
and cable has been announced by the 
Plastics Departm ent of E. I. du Pont de 
Nemours & Co., Inc., W ilmington, Del.

This new member of the plastics family 
represents the culmination of intensive ex
perimentation and development under
taken five years ago and coming originally 
from Imperial Chemical Industries, Ltd. 
Polythene is the generic name for the 
tough plastic manufactured by the poly
merization of ethylene. In announcing that 
it is now being manufactured in commer
cial quantities, the du Pont company em
phasizes that the material is available in 
substantial quantities only by specific allo
cation for war purposes. Supplies of poly
thene heretofore available have gone into 
production of items urgently needed by the 
armed services, where this new plastic has 
adequately demonstrated its advantages as 
a covering for electric wiring and cable.

Outstanding properties upon which it is 
expected that many important uses will be 
based include flexibility and toughness over 
a wide range of temperatures; unusually 
good resistance to water and to penetration 
by moisture; chemical inertness; and ex
cellent electrical properties. Possible future 
uses for this plastic, when available, will be 
various types of containers including col
lapsible tubes for food and cosmetics; gas
kets and battery parts; flexible tubing or 
more rigid piping; water-proof and chemi
cally resistant coatings; and adhesives.

Polythene occupies a peculiar place 
among plastics. In thin sections it may be 
classified as non-rigid, yet it does not have 
the limp rubbery' quality that characterizes 
most non-rigid plastics. However, thick 
specimens exhibit sufficient stiffness to 
warrant classification of the material among 
the more rigid plastics.

T he new plastic is readily molded and 
fabricated by present methods with exist
ing molding and shaping equipment. It

can be extruded, injection molded, com
pression molded and calendered. In sheet, 
rod or tube form it can be machined, cut, 
blown, blanked or swaged.

ALKYD RESINS

To meet the recently announced specifi
cations (52-MC-21) o( the U. S. Maritime 
Commission for a new alkyd resin to  pro
vide even greater durability, flexibility and 
adhesion in primers, and calling for a long, 
pure-linseed-oil modified alkyd resin, 
U.S.I.'s Stroock & W ittenberg Division, 
New York, N. Y. has announced the new 
specially-developed resin, Aroplax 1244, 
possessing the following physical constants:
V iscosity  (G -H ) a t  70%  solids Y  m inus-Z l 
V iscosity  (G -H ) w hen th in n ed  fu r th e r  to  50%

solids in  m in era l s p ir i t s ......................................... C -G
C olor (G -H  1933 )......................................................... 7 -12
A cid  v alue  of p la s t ic ...........................................below  10
W t./G a l .  a t  25 deg. C . a t  70%  

s o l id s .   7 .9 2 -8 -0 8  lb .

Another development from the same 
organization is interesting because of its 
availability'; that is, Aroplaz 1306 solution 
(75 percent solids in mineral spirits). The 
physical constants of this new resin are:
V iscosity  (G -H ) a t  7 5 %  so lid s ................................Y -Z .
C o lo r (G -H  1 9 3 3 )............................................................7 -9
A cid  v a lu e  of p la s t ic s  ..............................................10-20
W t./G a l . a t  25 deg . C . a t  7 5 %  s o lid s  7 .9  lb .

T he solution is so adjusted that when 
reduced to 50 percent solids the viscosity 
is suitable for use as a normal enamel ve
hicle. I t is said that excellent white enamels 
can be produced with this material, ap
proaching the whiteness obtained with the

usual alkyd types now no longer available 
for civilian work because of government 
restrictions. Aroplaz 1306 has good color 
retention when compared to maleic resin 
varnishes, and is far superior to ester gum 
and phenolic resin varnishes. This resin is 
now available without allocation.

ETHYL SODIUM OXALACETATE
W ith  the introduction of U. S. Indus

trial Chemical’s, Inc., New York 17, N . Y., 
ethyl sodium oxalacetate, the instability of 
the ethyl ester of oxalacetic acid has been 
overcome. In a comparatively brief period 
this unusual new intermediate has found 
acceptance on a tonnage scale in the syn
thesis of both dyestuffs and pharmaceuti
cals, particularly the tartrazine and pyra- 
zole groups. Its structure, moreover, sug
gests a variety' of other possible reactions 
which -»rill find increasing use in the prepa
ration of many new products.

Ethyl sodium oxalacetate is prepared by 
reacting ethyl acetate and diethyl oxalate 
with metallic sodium. It is a fine granular 
powder, light yellow in color, and, as manu
factured by U.S.I., has a purity of not less 
than 92 percent. Its stability is shown by 
the fact that a sample previously dried at 
1 0 0  deg. for one hour loses not more than 
3 percent of its weight in an additional 24 
hours at 100 deg. Ethyl sodium oxalacetate 
may be used in m o s t  reactions in place of 
oxalacetic ester, b u t if desired the latter 
may readily be regenerated from the so
dium derivative by dilute acids.

Typical reactions of oxalacetic ester in 
which the more stable sodium derivative
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might be used, include: (1) Ammonia and 
many of the primary and secondary amines 
add on to oxalacetic ester. The resulting 
products may be converted to the amines 
of oxalocitric acid lactone ester. (2 ) If 
aldehydes are present when certain amines 
are condensed with oxalacetic ester, diox- 
opvrrolidine carboxylic acids are formed.
(3) Urea’s condensation with etliyl-oxal- 
acetate is of interest because both amino 
groups react, the product being ethyl ura- 
cil-4-carboxylate. T he free acid melts at 
347 dcg. C. and is so stable that up to 185 
deg. to 205 deg. C., 20 percent sulphuric 
acid has no effect on it. (4) In the pres
ence of pyridine, ethyl oxalacctate and ethyl 
cyanoacetate form triethyl cyanoaconitate. 
(5) W ith  hydrochloric acid, oxalacetic 
ester is converted into derivatives of alpha- 
pvrone. ( 6 ) According to a recent article, 
oxalacetic acid is reduced by yeast to malic 
acid. (7) In the presence of piperidine or 
diethyl amine, two molecules of oxalacetic 
ester condense with one molecule of an 
acyclic aldehyde. ( 8 ) Acetic anhydride 
and oxalacetic ester form ethyl acetoxv- 
fumarate. (9) Heated to 250-350 deg. C.. 
oxalacetic ester loses carbon monoxide and 
forms ethyl malonatc.

CORK IM PREG NA TED  COATING
Several new aids to winter motoring 

have been developed. One of the newest 
is Motorcote. a lightweight cork impreg
nated coating developed by the J. W . Mor- 
tell Co.. Kankakee. 111. It is applied very 
much like a heavy paint to the engine oil 
pan and crankcase where it dries into a 4 -in. 
insulator to cut down warmup time and 
practically eliminate water condensation 
and crankcase dilution. I t was originally 
developed for use by the Armv in extremely 
cold climates. It is now available both to 
operators of trucks and bus fleets and to 
private drivers as well. It is said that the 
material holds up in temperatures from 60 
deg. below zero to 250 deg. above and 
stands the gaff of vibration and travel over 
rough roads.

H IGHLY CHLO RINA TED  PA RA FFIN
W hile paraffin products containing 70 

to possibly as high as 73 percent chlorine 
have been known for some time, paraffin 
with chlorine contents of 70 to 78 percent 
by weight have come on the market only 
in recent months. Limited quantities of 
paraffin containing as high as 78 percent 
chlorine are available from Hooker Electro
chemical Co., Niagara Falls, N . Y. The 
Company’s name for this scries is Chloro- 
paraffin Resin 70 (or 72, 74, 78, e tc).

GUMMED PA PER  REM OVER
A solution to the troublesome problem 

of removing gummed paper from plastic 
glass sheets and formed parts is offered by 
Turco Products, Inc., Los Angeles, Cal., 
manufacturers of a new chemical com
pound, Turco Gummed Paper Remover, 
which has been formulated for this special

Heretofore, aircraft factories have ex
perienced considerable difficulty in remov
ing the tightly glued masking paper which 
covers the sheets and formed parts when 
the\ are delivered from the manufacturer. 
If this glued paper is allowed to  remain on

the plastic for any length of time'— or is 
exposed to heat or sunlight— the paper 
vulcanizes to the plastic glass and virtually 
becomes a part of it. N aphtha solvents 
when used for this purpose often cause 
“crazing.”

Removal of the masking paper with this 
product, however, is a safe and thorough 
method, according to the manufacturer. 
Plastic sheets and formed parts are simply 
soaked in a tank full of the compound un
til the gummed paper is loosened— when 
it is easily peeled off. This product is rec
ommended for Plexiglas, Lucitc, Plastacele, 
acetate, Pyralin and all other transparent 
plastic glasses.

PR O PO SED  CORK SU BSTITU TE
A c o r k  s u b s t i t u t e  made from -pithy 

agricultural wastes has been developed at 
the Northern Research Laboratory of the 
Departm ent of Agriculture at Peoria, 111. 
It has been christened Noreseal, as a SEAL- 
ing material developed by the N O rthem  
REgional Laboratory. Firms interested in 
closure materials will be given any available 
information by the Laboratory, including 
samples of the products which have been 
made experimentally. T he product will, it 
is anticipated, be covered by a patent which 
will permit all interested industries to use 
the development without royalty.

W E T  STREN GTH  RAYON
It has been reported that the Du Pont 

Rayon Co., W ilm ington, Del., is how ship
ping an entirely new type of strong rayon 
which is said to bridge the gap between 
ordinary rayon and nylon. Fiber G is said 
to be the result of an adaptation of a new 
spinning method to the rayon industry. 
T he types now in common usage, all of 
which are in limited supply at present be
cause of raw material shortages and diver
sion to war needs, is nitro-cellulose, cup- 
rammonium, cellulose-acetate, and viscose. 
It is understood that at present the new 
fiber is available only in two deniers, the 
240-denier containing 120 filaments and 
the 1,100 denier containing 4S0 filaments. 
Due to the superior wet strength compared 
with ordinary rayon, it is most likely to  find 
its widest usage in the field of industrial 
textiles.

POLYVINYL ALCOHOL R ESIN
Polyvinyl alcohol resins, a cross' between 

plastic and synthetic rubber, have been de
veloped by the Resistoflex Corp., Belleville, 
N . J. Known as Compars, they have quite 
different properties from the basic resins. 
They are said to be flexible, abrasion re
sistant and solvent proof. Some types are 
not a t all affected by aliphatic, aromatic 
or chlorinated hydrocarbons or by ketones. 
Compar has high tensile? strength and 
toughness, low permeability to gases, free

dom from aging or oxidation, and flexi
bility under a wide range of temperature. 
It is said to be insoluble in water and 
promises a long life in use. Inertness to 
organic solvents is its most outstanding 
quality. It is the ideal material for hose 
used with the hydrocarbons that are hard 
to  handle. Fuel line erosion is eliminated, 
ensuring diesel fuel free from small par
ticles from the hose lining. Performance is 
equally good in extremes of heat or cold 
conditions. Hose made from the Compars 
is already used in handling airplane fuel, 
in naval diesel engine, and in chemical war
fare equipment. I t is used also for gloves, 
aprons and shoe coating to protect against 
petroleum solvents. By careful control of 
each operation a wide variety of finished 
products having different physical proper
ties can be obtained. None of these need 
to be vulcanized.

Compar in the form of a solution has 
numerous uses. Baskets lined with it pro
tect the finish of materials being handled. 
A coating on the inside makes a wooden 
box gas-proof. T he solution makes a film 
that resists oil, grease and solvents.

POLYVINYL RESINS
T he chemical division of the B. F. 

Goodrich Co., Akron, Ohio, has developed 
a group of polyvinyl resins to which it has 
given the name Geon. Two of these 
resins, Geon 202 and Geon 203, are 
entirely new vinyl chloride: vinylidene 
chloride copolymers, different from any 
others previously developed in this group. 
They can be processed easily on existing 
equipment. Purchases of any of the resins 
are subject to allocation by W PB  under 
General Preference Order M-10, under 
which the polyvinyls are allocated, al
though reasonable quantities are available 
for experimental purposes. Two types are 
offered currently. Tffie Geon 100 series 
are special vinyl chloride polymers char
acterized by their thermal and light sta
bility, toughness and chemical inertness. 
Geon 101 was developed for electrical 
applications, such as wire and cable insula
tion, while Geon 102 is adaptable to gen
eral services. T he new -Geon 200 series 
was created to m eet the need for polyvinyls 
which combine increased solubility and 
thermoplasticity with exceptional stability, 
chemical resistance and wide useful tem 
perature range. Their resistance to hydroly
sis by boiling water or even ho t alkali is 
outstanding in the field of vinyl chloride 
copolymers, and like the Geon 100 series 
they have unusual stability to light and 
heat. Geon 202 is a general purpose co
polymer, more soluble and thermoplastic 
than either of the Geon 100 resins. 
W hile these characteristics are still further 
stepped up by Geon 203.

Geon resins, when compounded with

P ro p e r tie s  o f  F o u r GEON R esins

A verage  A verage  R ecom m end  e d '%
G eon Specific A cetone Specific S olids in  M .E .K .1 P las tio ixer

N u m b er G ra v ity  E x t r a c t  V is c o s ity 1 a t  20 deg . C . a t  70 deg . C . In d e x .’
10 1 ................................................................ 1 .41  15%  .5 5  4 .5  12 43
10 2 ................................................................ 1 .41  14%  .5 9  4 .5  12 43
20 2 ................................................................ 1 .4 3  4 8 %  .4 0  S 17 34
20  3 ...............................................................  1 .4 4  56%  .3 6  14 25  31

i m j% L ?SS P £  £  ,°r solution In nitrobenzene. J Methyl ethyl ketone. * Weight of dioctyl phthalate per 100 weights resin to give comparable hardness a t  room tem perature:
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Q u e à t iw t à ( m a f r é

ABOUT GLASS-LINED STEEL

PRINCIPAL ALKALINE-RESISTANT APPLICATIONS 
OF NICKEL, INCONEL, MONEL

E —E xcellent V G —V ery G ood G — G ood P — Poor

Nickel
Inconel

A cid
Salts

O xid  Aik.
Salts 

(excep t hy 
pochlorites)

O rg a n ic
A cids

and
C om pounds

The uneq u a lled  fab rica ting  e x p e rien ce  of the  P faud le r C om pany  b ack s ev e ry  
p ie ce  of alloy m etal eq u ip m en t p ro d u c e d  by  us. It m eans d ep e n d a b le  
trouble-free perfo rm ance.

«  i

No. 5  -  Under what conditions are 
Glass-Lined vessels unsatisfactory?

"M any  peo p le  th ink  of P faud le r only as 
fab rica to rs  of g lass-lined  stee l eq u ip 
m ent. A s a m a tte r  of fact, P fau d le r is ' 
o n e  of th e  ea rlie s t fab rica to rs  of s ta in 
less s tee l a n d  alloy equ ipm en t, m ak
in g  im p ortan t con tribu tions to the 
te chno logy  of w eld ing  th a t type  of * 
equ ip m en t,”  G . F. K roha, V ice-P resi
d en t, in  c h a rg e  of sales—T he P faud le r 
C om pany .

This is a rather difficult question to answer exactly  
sin ce  there are m any qualifying circum stances but 
certain general rules apply and it is these w e w ill dis
cuss. Broadly, it m ay b e  stated that glass-lined steel 
equipm ent and, in  fact, any glass is not satisfactory 
for handling caustics. Pfaudler silica base glasses are 
more affected by sodium and potassium hydroxide 
than by the alkaline earth alkalies.

H owever, small percentages of the hydroxides in
volved  in a h igh velocity reaction m ight have little 
effect on the glass. O n the other hand, to attempt to 
handle saturated solutions of any of these alkalies 
w ould m ean that a progressive etching would occur. 
A gain  depending on conditions, it would eventually  
result in  the rem oval of the glass from the steel by 
chem ical action.

A PROPER COMPROMISE 
Alkaline solutions up to a pH of 10 at room tem pera
ture, and sometimes higher, have b een  handled in 
glass-lined steel with satisfactory results. A  com bina
tion of required acid resistivity in the glass, along  
with the pH conditions of, for exam ple, 9  necessitates

the use of a unit which, practically speaking, was not 
available in  any single material of construction. 
H ence, a glass-lined reactor turns out to be the most 
practical all around vessel.

To avoid such  combinations, however, it is desirable 
to conduct the acid  reaction in one vessel, if possible, 
and the alkaline reaction is another.

It is possible to handle neutralization in glass-lined  
equipm ent by introducing the product carefully into 
the center of mixer and by quick dum ping of the 
product, followed by washing of the interior of the ves
sel. The handling of caustics is not recom m ended  
unless the procedure is carefully studied.

NICKEL, INCONEL, MONEL AND STAIN
LESS STEEL EQUIPMENT FOR ALKALIES
Pfaudler engineered  ves
sels of corrosion resisting 
alloys are handling alka
line conditions satisfactor
ily. It is important that you 
realize the part proper d e
sign and fabrication plays 
in equipm ent performance. 
The ou tsta n d in g  se r v ic e  
which Pfaudler builds into 
such equipm ent is a matter 
of record.

If there is any doubt 
about the proper material 
to use for your operations, w 
to discuss it.

S tain less s tee l still u sed  in  m anufac
tu re  of P harm aceu tica l p roducts.

w elcom e the opportunity



This e n d o r s e m e n t  w as heard, tim e  
after tim e, at the C h em ica l Show .

The s u b je c t
G rinder.

the P rater G radual R eduction

The rea so n  —  the T ap ered  R otor— and the C one  
Screen .

The r e s u l t— m in im ized  fines, often  elim inating the 
need  for  secondary  screen ing .

The a n s w e r — w rite  for in form ation  on the P rater  
G radual R ed u ction  G rinder.

A ddress:

R UST PR EV EN TIV E
A combined rust preventive, cleaner and 

fingerprint neutralizer is announced by E. 
F. Houghton & Co., Philadelphia, for use 
in internal plant protection of steel parts 
between processing or machining opera
tions.

This product— Cosmoline No. 805— is 
intended not to remove rust, but to neu
tralize the causes of corrosion, particularly 
acid perspiration from workers handling 
the parts. I t also is effective in protection 
against corrosion caused by a chemical at
mosphere, fumes, etc., or high humidity.

It is pointed out that final application of 
a rust preventive after completion of the 
part or assembly will not be effective if rust 
has already started while the part was being 
processed— ground, machined, heat treated 
and cleaned.

Cosmoline No. 805 is a fluid product 
which conforms to requirements of Ord
nance Technical Manual T M  38:305. It 
will meet and exceed 24-hr. salt spray and 
1 0 0 -hr. humidity tests.

other materials, can be processed in many 
ways, including injection and compression 
molding, extruding, calendering, solution 
coating and film coating. Compositions 
varying from the rigid thermoplastic to a 
very soft jelly can be obtained by modify
ing the resins with other compounding ma
terials. Each composition exhibits to a 
high degree the many desirable characteris
tics of the base resin used.

Among the outstanding qualities of 
plastics made with these resins are the re
markable combinations of rubber-like prop
erties with non-flammability and resistance 
to oxidation. Compositions made from 
Geon 100 series are characterized by 
their resistance to deformation at elevated 
temperatures, in comparison to other vinyl 
thermoplastics.

In addition to furnishing the resins in 
powder form with the compounding done 
by the purchaser, the chemical division will 
supply them in ready-to-use form, either as 
granules or sheet. Standard Geon plastic 
compounds are available for many uses, 
such as fabric and paper coating, electrical 
insulation, automotive and aircraft tubing.

In addition, other tailor-made formula
tions can be supplied for special purposes. 
I t is pointed out that because these mate
rials can be varied so widely in useful prop
erties, it is greatly to the advantage of the 
prospective user to consult the manufac
turer in choosing a compound formulated 
to fit a specific need.

P R A T E R
PULVERIZER C O M P A N Y
1825 S. 52nd AVE., CHICAGO, 50, ILLINOIS
Or

BROWN & SITES COM PANY
50 CHURCH STREET NEW YORK. NEW YORK

CORNSTARCH
A commercial crop of a new kind of 

grain is now available. I t is processed in 
commercial quantities by American Maize 
Products Co., Rolier, Ind. Stein, Hall & 
Co., New York, N . Y., cooperated in the 
development. Known as Amioca, it is said 
to be useful in textile warp sizing, finishing 
and printing, paper tub, calender and coat
ing work, veneer and laminating adhesives, 
box and envelope gums, and liquid glues. 
It differs from ordinary cornstarch in that 
the sticky glue-like gels formed when 
heated with water are long and gummy, 
remaining in a fluid condition and do not 
tend to set back to a paste. Substantially 
clear in appearance, Amioca resembles
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How to protect stainless steel 

processing equipment

from acid attack..

H ere is a suggestion that may help sub

stantially to prolong the life of your hard- 

to-replace, stainless steel equipment... in 

processes where such equipment is exposed 

to acid attack . . . and where the additions 

of small amounts of ferric sulfate to the 

materials being processed could be tolerated.

Producers o f steel cartridge cases have 
found that 1% to 3% Ferrisul (anhydrous 
ferric sulfate) in their 5% to 10% sulfuric 
acid pickling solutions acts as a passivating 
agent on their stainless steel pickling equip
ment, much o f it originally designed for 
handling copper cases. As a result, the stain
less steel is protected from sulfuric acid 
attack, yet the acid remains effective against 
annealing scale on the cases themselves.

-tr -S <r 

Ferrisul is widely used as a mild oxidizing

« a suggestion b a s e d  on experience  

in p ick l ing  s te e l  ca r tr id g e  cases

agent in many metal finishing processes, as 
a highly efficient coagulant in the treatment 
o f water and sewage and in various organic 
reactions. It contains a minimum of 90% 
soluble ferric sulfate with a maximum of 
approximately 5% insoluble. If  the insoluble 
is undesirable, however, it can be removed 
with comparative ease.

A dry, granular powder, Ferrisul is easy to 
store, handle and use, is readily soluble in 
water and is now available in ample 
quantity.

If there is a possibility that Ferrisul may 
help you prolong the useful life o f your 
stainless steel equipment, write today for 
samples and details. M onsanto’s technical 
service men will be glad to help if you wish. 
M onsanto Chemical Company, Merri- 
mac Division, Everett Station, Boston 49, 
Massachusetts.

( A N H Y D R O U S  F ERR IC  SULFATE)

S T A N D A R D  F O R M :  Pellets 4 -4 0  mesh

C O L O R :  Pale, reddish brown

T Y P IC A L  A N A L Y S I S :  9 0 %  min. F e s lS O ih

A P P A R E N T  D E N S IT Y :  7 0  lb s .  to  CU. ft.

A N G L E  O F  S LIP :  34°

h e a t  o f  s o l u t i o n : 2 60  BTU  to !b. of Ferrisul

*

Monsanto
Chemicals

S E R V IN G  IN D U S T R Y . . .W H I C H  S IR V E S  M A N K IN D

 Ú __________
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This fact explains why so many 
chem ical and industrial plants 
are now  turning to Plus-Fifty 
duGas for fire protection that 
pro tec ts! Small fires can’t becom e  
big f ir e s ...fo r  w hen Plus-Fifty 
duGas hits flames, a huge fire- 
sm othering blanket snuffs out 
the fire w ith record-breaking  
speed. Remember, too, that Plus-

Approved by Underwriters’ Laboratories
a n d  Factory M utual Laboratories.

Fifty duGas is harmless to men 
and m a c h in e s . . .h a r m le ss  to  
everything but fire!

A N D  Y O U  C A N  GET IT NOW ! 
Plus-Fifty duGas is immediately 
available. For further inform a
tion regarding it and for priority 
facts on duGas Fire Extinguish
ing  Equipment, write or wire us 
today.

SEND  FO R CHART
s h o w i n g  c o m p a r a 
t iv e  c h a r a c t e r i s t i c s  
o f  a l l  t y p e s  o f  a p 
p r o v e d  h a n d  f ir e  
e x t i n g u i s h e r s .

MODEL 
15 AND 30 

HAND 

EXT IN G U ISH ER S

DUGAS ENGINËERINQ CORPORATION, MARINETTE, W ISCONSIN
D AND OPERATED BY ANSUL CH EM ICAL COM PANY

Old type above, new type below

In addition to pre-fluxing, the new solder 
also is said to guarantee an unbroken flow 
of flux. Interruptions in the flow some
times occur with cored solders due to gaps 
or voids in the flux core. Since the new 
product has more than one flux-filled 
groove, there is naturally a continuous flow 
at all times.

An additional advantage claimed conics 
from the fact that the flux supply, being 
outside the wire, is always visible to the 
user and can be checked quickly and 
readily. Gaps or voids in ordinary cored 
solders are not detectable until after solder
ing begins.

V ERSA TILE ADHESIVE
Recently there has appeared in the Swe

dish market Cellufix, an adhesive developed 
a t the laboratory of the Svartik sulphite 
mill (Svenska Ccllulosa A /B ). This prod
uct, described as colorless, odorless and 
soluble in water at any temperature, is said 
to form a clear, homogeneous, viscose solu
tion even when mixed with a large quan
tity of water. Tests show’ tha t 75 to 80 
rolls of wallpaper can be pasted with one 
kilogram of the material. I t can be used to 
produce blue paint, to replace gum traga- 
canth, substitute for oil in some cases, and 
make a thinner for washing compounds. 
Two types of this material are produced, 
Cellufix, a dry white material, and Cellugel, 
a gelatinous substance which is said to bind 
twice as much water.
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FLUXED W IR E  SOLDER
W ire solder which contains flux in longi

tudinal grooves on the surface rather than 
in the conventional core has just been 
placed on the market. According to the 
manufacturer, the product represents the 
first basic improvement in fluxed wire 
solder since the introduction of this type 
of material a number of years ago. The 
new material, called Fluxritc and put out 
by National Lead Co., New.York, N. Y., 
is said to overcome completely an inherent 
disadvantage of regular cored solders which 
supply flux and solder to the surface simul
taneously. Since the flux in the new prod
uct is outside rather than inside, it liquefies 
and flows onto the work before the solder 
melts. This insures thorough and complete 
fluxing and results in stronger and better 
solder joins.

P L U S -F IF T Y  D U G A S  S T O P S  F IR E S  FASTER

" I  T H O U G H T  TH E  L A B  W A S  A  GONER!” tapioca flour and has been found successful 
for many purposes which tapioca has 
served. Compared with oxidized starches, 
it is said to show’ up remarkably well, and 
dextrines and gum made from it give re
sults as satisfactory as those made from 
tapioca flour.

"Y es , I ’d  o jten  b e a r d  th a t  P lu s -F ifty  d u G a s  w o r k e d  p le n ty  fa s t— 
b u t n o w  1 k n o w  i t  does. A n d  h o w !”



A M E R IC A !

B r a k e  S h o e
A M E R IC A N  M A N G A N E SE  S T E E L  D IV IS IO N

C H Ic Jg e  H e ig h ts , I l l in o is

C O M P A N Y

C h ica g o  H e ig h ts , I l l in o is
fOUNOBES AT CKCAGO HEIGHTS. Hl.; NEW CASTEE. DEL, DENVER, COLO: OAALAND. CADE., EOS ANGE1ES, CAUf.i ST. LOWS, MO. 

A ffirc«  i hi FBi^riPAL CITIES

The vicious 

land and sea fighter 

—the am phibious

WATER 
BUFFALO

Designed by the 
Engineers of 

P E E R L E S S  P U M P S

In the Production of Magnesium, 
Both Amsco Alloy and Amsco 
Manganese Steel Have Found a Place

A m er ica 's  n ew es t  f ig h t in g  for tress  h a s  

g o n e  to  W a r  with  a  v e n g e a n c e .  It's th e  

W a t e r  Buffalo. It swims t h r o u g h  s e a  a n d  
surf ,  it c raw ls  o v e r  b e a c h h e a d s ,  u p  o v e r  
rocky  t e r r a in ,  t ru n d le s  t h r o u g h  m ud  a n d  

s w a m p s — it g o e s  e v e r y w h e r e ,  l o a d e d  
with  d e v a s t a t i o n .  Peerl ess  e n g i n e e r s  de* 
s ig n e d  this d e a d l y  a t t a c k e r .  Their  " k n o w  

h o w "  o f  e n g i n e e r in g  hy d rau l ic s—th e i r  
e v e r y d a y  k n o w le d g e  o f  w a t e r  p ro b le m s  
a n d  th e i r  d e t a i l e d  k n o w le d g e  o f  pum p s ,  

w e r e  l a r g e ly  res p o n s ib le  f o r  Peer less  
e n g i n e e r s  b ec o m in g  th e  w o r ld 's  a u th o r i ty  

o n  a m p h i b i a n  t r a c t o r  d e s ig n s .  Needless 

to say, Peerless engineering forces have 

been greatly strengthened an d  have 

know ledge of real value to the pump  

industry.

TURBINE

E R L E S S  
P U M P S

HI-UFT

HYDRO-FOIL

P E E R L E S S  P U M P  D I V I S I O N  

Food Machinery Corporation
F ac to rie s*  3 0 1  W . A v e . 2 6 , L os A n g e le s  3 1 ,C a ! I '. ‘ 
C an to n  6 . On>o; S an  J o s e  3 a n d  F re sn o  16, C alif-

In the Pidgeon process of magnes
ium production, both Amsco A lloy  
and Amsco Manganese Steel are used 
in applications where their respective 
properties help make continuous op
eration possible. This process con
sists of distilling m etallic magnesium  
in the form of vapor from briquettes 
made of a mixture of ferro-silicon  
and dolomite under low pressure in 
a furnace, operating at a temperature 
of about 2150° F.

There are usually twenty retorts to 
each furnace, laid side by side. After 
gases (principally hydrogen) have 
passed off, the retort is sealed and a 
vacuum, as nearly perfect as possible, 
is produced. The retort castings 
must, therefore, be leakproof. The 
vapor is condensed by a water jack
eted condenser sleeve inserted prior 
to

Bulletin 108 describes the uses of 
Amsco Alloy in all industry; and 
1041A deals specifically with heat• 
treating containers.

Picture R-864 shows some of the 
Amsco A lloy retorts employed, and 
in picture K-26 appears one of the 
many carloads of these retorts which 
have been shipped during the past 
two years to producers of magnesium  
by the Pidgeon process.

Amsco manganese steel also has a 
part in the same process, in the form  
of the pressure rolls shown in picture 
B-115, used for forming the briquettes 
of powdered fefro-silicon and dolo
mite. Here the high resistance of 
manganese steel to pressure loads and 
abrasive wear affords maximum ser
vice life.

Send for Bu lle tin  941W on Am sco  Conservation W eld ing Rods.

M ultiplying by many times America’s 
output of magnesium to meet such 
needs as lightweight aircraft parts 
and incendiary bombs has been one 
of industry’s major accomplishments.

tort, crystals forming in a dense mass 
in the sleeve. These crystals, averag
ing about 15 lbs. per retort at the end 
of an 8-hour run, are melted and cast 
into pigs.
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g e n e r a t o r s

A P a r tn e r  W o rth  H aving

J o s h u a  H e n d y  I r o n  W o r k s

CROCKER-WHEELER DIVISION
A M P E R E ,  N E W  J E R S E Y

w  B05T0N• BUFFALO• CHICAGO • ClNCINNATI-CLEVEIAND-DETROIT • NEW YORK • PHILADELPHIA-PITTSBURGH-SAN FRANCISCO• ST. LOUIS-WASHINGTON-LOS ANGELES

G 'io c J ze A . -  fy J lie e le Ą . 

P ’ladU vcti. V
S Q U IR R E L  C A G E  M O T O R S  W O U N O  R O T O R  M O T O R S  D IR E C T C U R R E N T  M O T O R S

Y ES, THE CROCKER-W HEELER field engineer has 

an ear to the ground and an eye to the future. 

Not a miracle man, but thoroughly educated in 

engineering and with years of experience in the 

application of motors and generators.

Some men on our staff took part in the design  

and installation of the first steel mill motor . . . 

others installed the first motors geared to machine

tools . . . still others worked on the first motor for 

printing presses, the first for pumps.

One of our men w ill be g lad  to discuss with you 

any motor or generator problem. W hile your plans 

are still in the blueprint stage is the time when  

his assistance can be most worthwhile. Write, wire 

or call on us at our nearest 

office.
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m t n m i e m m e m e  m m

MANUFACTURING CHEM ISTS 
O FFER  EM PLOYM ENT PLAN

T he chemical industry of the nation, 
acting through its association, T he M anu
facturing Chemists' Association of the 
United States, has announced that it was 
seeking additional workers and offered to 
the W ar Manpower Commission a “blue
print for action” whereby thousands of 
returning soldiers would be given an 
immediate chance to work.

In a letter addressed to Paul V . M c
N utt, chairman of the W ar Manpower 
Commission, Harry L. Derby, president 
of the American Cyanamid and Chemical 
Corp., and president of the MCA, said 
that the chemical industry was not only 
welcoming back former employes bu t was 
seeking additional workers.

Mr. Derby said that there were approxi
mately 10 0 ,0 0 0  men being mustered out 
or discharged from the. armed forces each 
month. In laying down a working plan 
for their re-employment to be applied 
nationwide, Mr. Derby made these pro
posals to the W ar Manpower Commission:

“First— the situation would be very 
largely and speedily helped if the United 
States Employment Service headquarters 
obtained from the Army and Navy the 
names, addresses, and qualifications of 
these men prior to their being discharged 
from hospitals or mustered out.

“ Second— that this information should 
be made available to the local office of 
the USES nearest to the home of the 
discharged veteran.

“Third— that this data should be avail
able a t least two weeks prior to the dis
charge from the service, which would give 
ample time for circularization of the em
ployers in the area of the men’s resi
dence.”

TW O ALCOHOL PR O JEC TS FOR 
PA CIFIC  COAST

P r o j e c t s  in the Pacific northwest for 
the production of alcohol from two waste 
products, sulphite liquor and sawdust, 
have received the approval of the produc
tion urgency committees of the W ar Pro
duction Board in Oregon and W ashing
ton, w ithout which (under the W est 
Coast Manpower Plan) no new under
takings can be launched.

For nearly two years the Puget Sound 
Pulp and Tim ber Co. has had application 
before the W PB to build an $800,000 
plant at Bellingham, W ash., 100 miles 
north of Seattle, to make alcohol out of 
the sulphite liquor from its paper mills. ■ 
T he company claims it can produce alco
hol for about 16c a gallon compared with 
the current Pacific Coast price of 90c 
and that a 6000-gallon-a-day plant could 
be in production about six months after 
construction was started.

T he W illam ette Valley W ood Distilla
tion Co. at Eugene, Ore., commercial

WASHINGTON NEWS
News from Washington which, hitherto, 

has been found in this section, appears in 
this issue beginning on Page 84.

center for the largest stands of virgin 
timber left in the country, plans to con
vert sawdust to alcohol. A plant to cost 
between $ 1 ,0 0 0 ,0 0 0  and $2 ,0 0 0 ,0 0 0  will 
be built to turn out 10 ,0 0 0  gallons of 
alcohol daily at a cost of 2 0 c a gallon.

CHEMICAL ENGINEERS O PPOSE 
SELECTIVE SERVICE RULING

A t  a  gathering held on Feb. 2  in the 
headquarters of the American Institute of 
Chemical Engineers, the group through Dr. 
Albert B. Newman, chairman of its man
power committee, went on record as oppos
ing the new selective service regulation 
which went into effect on Feb. 1. This is 
the ruling which prohibits deferment for 
men between the ages of 18 and 2 2  except 
under very special conditions.

Dr. Newman said the waste of profes
sional brains can be avoided by returning to 
the local boards the authority to determine 
industrial deferment. He declared this is a 
technical war and if we are to get ahead 
of our enemy in technical developments we 
must keep a steady stream of engineers 
flowing into our industries.

FE R TILIZER  AND ACID PLANT 
W ILL BE B U ILT IN  IDAHO

A u t h o r i t y  and priorities for the con
struction of a $1,000,000 plant at Poca
tello, Idaho, for manufacturing fertilizer 
from the state’s extensive phosphate de
posits have been granted by W PB to J. R. 
Simplot, the onion and potato king of 
the state.

The complete plant will include an 
acidulation plant geared to produce 75,000 
tons of superphosphate annually, a sul
phuric acid plant with a capacity of 80 
tons of 1 0 0  percent sulphuric acid daily, 
a laboratory and facilities for producing 
ammoniated phosphate, mixed fertilizers 
and complete fertilizers. I t  will be erected 
on an 80-acre site outside the city limits.

RESEARCH PROGRAM SEEKS 
TUNG O IL SUBSTITUTES

A r e s e a r c h  program to  develop ade
quate substitutes for tung oil has been set 
up by the National Defense Council, in 
cooperation with the Research and De
velopment Branch, Office of the Quarter
master General; Temple University, Phil
adelphia; and industry, the W ar Depart
ment has announced. Dr. W illiam T. 
Pearch of the National Research Council 
is directing the study from Temple.

SU PERPH OSPH ATE AND ACID 
PLANT FOR MAINE

F o l l o w i n c  approval by the Chemical 
Division of W PB , plans have been com
pleted, contracts placed and erection started 
on a sulphuric acid and superphosphate 
plant at Searsport, Maine, f. E .  Totman, 
president of Summers Fertilizer Co., Inc., 
Baltimore, Md., announces that Summers 
and its associates have organized the North
ern Chemical Industries, Inc. which will 
operate the new plant.

The sulphuric acid unit will be a modern 
contact, Monsanto type, plant producing 
all grades of acid. Contract for this unit 
has been awarded the Leonard Construc
tion Co., Chicago. The superphosphate 
and storage units will be built by T . W . 
Cunningham, Inc., Bangor, Me. The Stur- 
tevant Mill Co., Boston, will supply the 
superphosphate and handling equipment. 
The rock grinding equipment will be a 
Raymond Mill unit.

Production at the plant is expected to 
commence about July 1 and it will have an 
annual capacity of 75,000 tons of super
phosphate. The location is adjacent to 
Summers’ mixed fertilizer plant at Kidders 
Peint, Searsport.

Officers of the new company are J. E. 
Totman, president; R. E. Fraser, vice-presi
dent; W . H. Gabcler, vice-president; W .
A. Fessier, secretary; N. K. Totm an, treas
urer; and F. P. Preti, clerk. Development 
of the project is under the direction of W il
liam H. Gabeler. R. E. Fraser will be 
resident manager, J. G. Moynilian, assistant 
manager, and W . B. Bird, general super
intendent.

S. W. JACOBS CONTINUES TO 
HEAD CHLORINE IN STITU TE

A t  i t s  annual meeting held on Jan. 26 at 
the Chemists’ Club, New York, the 
Chlorine Institute, Inc., reelected S. W . 
Jacobs as president. Other officers elected 
were E. C. Speiden, vice-president and 
Robert T . Baldwin, secretary and treasurer. 
The following directors were elected for a 
two-year term: George M. Dunning,
W yandotte Chemicals Corp.; F. W . 
Fraley, Jr., Diamond Alkali Co.; R. W . 
Hooker, Hooker Electrochemical Co.; S. 
W . Jacobs, Niagara Alkali Co.; and E. C. 
Speiden, Innis, Speiden Co.

ANNUAL DCAT DINNER SET 
FOR MARCH 9

E d w a r d  T . T . Williams, chairman of 
the Drug, Chemical and Allied Trades 
Section of the New York Board of Trade, 
announced following a meeting of the 
Section’s executive committee last month 
that the 19th Annual Drug, Chemical 
and Allied Trades Banquet to be held 
under the auspices of this organization 
will take place on Thursday, March 9, 
at the Waldorf-Astoria, New York.
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K E E P  EM 
HUMMING!
y  Compressors 

y  Engines
v' Pumps

Type No. 270. D esign ed  esp eci
a l l y  fo r  g a s  c o m p r e s s o r s .  
France M etal "Full-Floating" 
Packing is  outstanding for its 
long  w earing qualities. Elimi
nates frequent shut-downs.

Type No. 190. D esign ed  for 
sh a llow  stuffing b oxes and  pre
vents condensation  from enter
ing  the crankcase. Prompt d e
livery assured.

Specify the packing that L-A-S-T-S— 
FRANCE "Full-Floating" M etal Packing. 
Ask ior catalog  No. M-4.

THE FRANCE PACKING COMPANY
T a ca n y , P h ilad elp h ia  3 5 . P enna.

B r a n c h  O i/ ic e t  in  P r in c ip a l  C it ie *

WARTIME DEVELOPMENTS WILL 
BE REPORTED AT ACS MEETING

W a r t i m e  developments in chemical 
science and industry will be reported at 
the 107th meeting of the American Chem 
ical Society, which, it is announced by 
Dr. Thomas Midgley, Jr., president, will 
be held in Cleveland April 3 to 7. Sev
eral thousand chemists and industrialists 
will participate. Hundreds of papers out
lining advances in many fields of research 
will be presented.

Fourteen of the Society’s eighteen pro
fessional divisions will convene. Postwar 
planning will feature sessions of the divi
sion of industrial and engineering chem
istry under the chairmanship of Dr. Law
rence W . Bass of Boston. Progress in 
petroleum chemistry will be described be
fore the petroleum division, of which Dr. 
Cecil L. Brown of the Standard Oil Com 
pany of Louisiana, Baton Rouge, is chair
man.

“Antiparasitic Agents as Used in T rop
ical Diseases O ther than Malaria” will be 
the general theme of the division of medic
inal chemistry, headed by Dr. John H. 
Speer of G. D. Scarle and Company, Niles 
Center, Illinois. "T he Biological Value 
of Proteins” and "Carbohydrates for In
dustrial Use” will be discussed at a joint 
meeting of the division of agricultural and 
food chemistry and the division of sugar 
chemistry. Papers on vitamins will be 
read at a session of the agricultural and 
food and biological divisions.

"Industrial Demands for Non-Labora
tory Chemists” will be the topic of the 
division of chemical education, of which 
Dr. Laurence L. Quill of Ohio State Uni
versity is chairman. Papers on "D eter
gents and Their Actions on Biological 
Systems” and "Theory of Long-Range 
Elasticity” will be submitted to the divi
sion of physical and inorganic chemistry, 
of which Dr. Oscar K. Rice of the Uni
versity of N orth Carolina is chairman.

General sessions will be -held by the 
divisions of analytical and micro chemis
try', cellulose chemistry, colloid chemistry, 
gas and fuel chemistry, organic chemistry, 
sugar chemistry and technology, and water 
sewage and sanitation chemistry.

A special program for women chemists 
is being arranged under the direction of a

C O N Y E N T I O N

Cleveland commitee headed by Gilberta
G. Torrey. Luncheons, group gatherings, 
meetings of committees, local section offi
cers, and alumni of universities and tech
nical schools arc other scheduled events

Dr. Carl F. Prutton, professor of chem 
ical engineering a t W estern Reserve Uni
versity, has been appointed general chair
man of the meeting. Dr. Eric A. Arnold, 
associate professor chemistry at Case 
School of Applied Science, has been named 
general vice-chairman. Dr. Harold S. 
Booth, head professor of physical science 
at W estern Reserve, is honorary chair
man. Registration will begin April 2 at 
Hotel Cleveland and Hotel Statler.

MAKERS OF RESIN ADHESIVES 
FORM ASSOCIATION

R e p r e s e n t a t i v e s  of ten large m anu
facturers of synthetic resin adhesives met 
in New York Jan. 13 and formed an asso
ciation aimed primarily at "offering co
operation in utilizing synthetic adhesives 
for war products and unified industry ac
tion on industry-wide problems in deal
ing with the armed services and other gov
ernment agencies.”

The group will be known as the Resin 
Adhesive Manufacturers Association and 
includes a large share of the companies 
now producing synthetic resin adhesives 
for further sale or manufacture. T he offi
cers of the new association are: president, 
W . F. Leicester, vice-president Casein 
Co., of America; vice-president, C. F. 
Hosford, Jr., president Pennsylvania Coal 
Products Co.; secretary-treasurer, J. E. 
W aller.

T he Board of Directors consists of the 
President and vice-president together 
with James L. Rodgers Jr. of the 
Plaskon Division of Libbcy Owens Ford 
Glass Co. Two additional directors are 
to be elected in a subsequent meeting.

An im portant phase of the program in
stituted in the first meeting was the 
appointm ent of a Technical Advisory Com
mittee including representatives of each 
member company.

O ther objects of the association as out
lined in the meeting included promotion 
of the general welfare of the resin ad
hesive industry, increasing the use of resin

C A L E N D A R
American Institute of Mining and Metallurgical Engineers, annual meeting, 'Waldorf- 

Astoria, New York, Feb. 20-24.

American Society for Testing Materials, spring meeting, Netherland Plaza, Cincinnati, 
Feb. 28-Mar. 3. Annual meeting, Waldorf-Astoria, New York, N. Y., June 26-30.

American Gas Association, war conference on industrial and commercial gas, Hotel 
Seneca, Rochester, N. Y., March 30-31.

American Society of Mechanical Engineers, spring meeting, Birmingham, Ala., 
April 1-3.

American Chemical Society, 107th meeting, Cleveland, Ohio, April 3-7.

The Electrochemical Society, spring meeting, Milwaukee, Wis., April 12-15.

American Institute of Chemical Engineers, semi-annual meeting, Hotel Cleveland, 
Cleveland, Ohio, May 14-16.

American Association of Cereal Chemists, annual meeting, Nicollet Hotel, Minneapolis, 
Minn., May 23-25.

O r i g i n a l
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adhesives in the arts and industries, study 
ways and means for eliminating waste in 
production and distribution, to promote 
safety, to encourage research, and to pro
mote improvements in the quality of 
resin adhesives.

SOCIETY O F T H E  PLASTICS 
ENGINEERS ELECTS O FFIC ER S

T h e  Board of Directors of the national 
Society of the Plastics Engineers, Inc. held 
its first 1944 meeting last m onth in De
troit for election of new officers and dis
cussion of the year’s program. Charles E. 
Henry, Chicago Die Mold Manufacturers, 
was elected national president. W illiam
B. Iloey, Plastics Process, Inc., Detroit, 
vice-president; George C . Grcss, Monsanto 
Chemical Co., Detroit, secretary-treasurer. 
New directors chosen at the meeting are: 
N. J. Ralcas, Chrysler Corp., John Mickey, 
Ford M otor Co., both of Detroit and 
Robert Morehouse, Cardinal Corp., Evans
ville, Ind. Continuing on the Board arc: 
Charles Clark, Owens-Illinois Glass Co., 
Toledo; W illiam Gogin, Dow Chemical 
Co., Midland, Michigan and H . McGow
an, Bakelite Corp., Detroit.

T he Chicago Section of the Society 
elected as 1944 president W . T . Cooper 
of the Bakelite Corp. The new vicc- 
prcsidcnt is L. W . Amrine, Imperial 
Molded Products Co. and sccretary- 
treasurcr, J. W . Porte, Monsanto Chem 
ical Co. A t the first 1944 meeting L. W . 
Anderson, Chicago Molded Products Co. 
and J. O. Rcincckc were chosen as direct
ors with W itt Ellison, Richardson Co.; 
Lee Bordner, Eclipse Molded Products 
Corp.; C. C. Henry, Chicago Die Mold 
Mfg. Co., and A. W . Nelson, Rada 
Products Co., continuing as directors.

NEW  STEEL M ILL BEGINS 
O PER A TIO N  IN  UTAH

C o n s u m i n g  requirements for chemicals 
in Utah were considerably broadened last 
m onth through the placing in operation 
of the government’s new steel project near 
Provo. Construction of the plant was 
begun by Columbia Steel Co., west coast 
subsidiary of United States Steel Corp., 
in April, 1942. Geneva Steel Co., a 
newly formed U. S. Steel subsidiary', later 
contracted with the Defense Plant Corp. 
to operate the mill for the duration with
out profit or fee.

Iron ore is brought to the plant from 
the open p it iron mine near Cedar City. 
Coke is being produced in byproduct 
ovens at Geneva which began operations 
Dec. 14, using coal from the newly de
veloped mine in southeastern Utah. Lime
stone and dolomite are obtained from 
Keigley quarry, a part of the Geneva proj
ect located 25 miles from the mill.

W ESTERN  PA PER  MILLS AID 
RESEARCH PROGRAM

T w e n t y  pulp and paper mills in the 
state of W ashington have agreed to con
tribute jointly between $300,000 and 
$500,000 to the University of W ashington, 
during the next five years, to finance a 
research program aimed at utilizing and 
neutralizing the mills’ liquid waste.

Twenty-one years is not long, a s  time is m easured, but within this period  
DURALOY has grown from one of the pioneering plants to the largest 
and best-equipped in the country exclu sively  producing high a lloy  
castings.

DURALOY chrome-iron, chrome-nickel castings are m ade in an y  shape  
and an y  size— from a  pound in  w eight up to four tons. T hey g ive a  
quality service under severe high tem peratures and biting corrosive 
conditions b ecau se  they are produced b y  M etallurgists and Foundry- 
m en w ho are high a lloy  casting specialists.

DURASPUN CASTINGS— the centrifugal castings— offer on tubular 
products true concentricity of diameter; uniform w all thickness; excep
tional straightness. The m etal is denser, stronger, more uniform.

Let us help you  so lve your temperature, corrosion and abrasion prob
lem  b y  supplying the right a lloy  castings.

THE DURALOY COMPANY
Office and Plant: Scottdale, Pa. 

Eastern Office: 12  East 4 1s t  St., New York 17 , N. Y.

C h ica g o  & D etro it
F. B. C orn ell & A s so c ia te s

Los A n g eles:
K ilsby & G raham

M étal G o o d s C orp .: S t. Louis, H ouston , D a lla s, T ulsa , N ew  O rlea n s, K ansas C ity

S cra n to n , P a. 
Coffin & Sm ith
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COYLE SELECTED  TO HEAD 
GAS MANUFACTURERS

T i i o m a s  C o y l e ,  for many years manager 
of chlorine products in the former R&Il 
chemicals department of the duPont com
pany and more recently associated in an 
executive capacity with the electrochemical 
department, was elected president of the 
Compressed Gas Manufacturers’ Associa
tion, Inc., at its 31st annual meeting in 
New York January 24-25. l ie  succeeds H. 
Emerson Thomas, Fuclitc Natural Gas Co., 
Westfield, N . J. T he newly elected first 
vice-president is Robert J. Q uinn, sales 
executive of Mathicson Alkali W orks, and 
the second vice-president is now Clarence 
McL. Pitts of the Peoples Gas Supply Co., 
Ltd., of Ottawa, Ontario. Miss Florence 
Jacob, who has been acting secretary-treas
urer since Frank R. Fetherston was com
missioned major in the Army Service 
Forces, was elected acting secretary for 
1944.

Research in high altitude flying, as de
scribed by Lt. Col. W . R. Lovelace, Jr., 
chief of the Aero Medical Laboratory, has 
developed an im portant bu t critical market 
for oxygen in military aircraft. Some of the 
problems and policies involved in this use 
were presented to Capt. E. V . Rupp, of 
Material Command at W right Field. The 
broad services of the compressed air in
dustry to the war effort were reviewed by 
Major Fetherston.

T he im portant development and use of 
insecticidal acresol was described by the co
inventor, Dr. Lyle D . Goodhue, senior 
chemist of the Bureau of Entomology and 
Plant Quarantine of the U. S. Departm ent 
of Agriculture. Many see in this develop
ment a postwar product tha t is destined for 
tremendous popularity.

CWS F IR S T  ARMY SERVICE 
T O  CLOSE R EN EGO TIATIO N S

C h e m i c a l  W arfare Service is the first 
Army Service to close renegotiation agree
ments covering all 1943 assignments, it 
has been announced by the W ar Depart
ment, which said tha t several billions 
of dollars in contracts was involved. T he 
achievement, described as a source of 
great satisfaction to the Renegotiation D i
vision of the Army Service Forces, is 
credited to a four-month effort of the 
Purchase Policies Branch of the C W S 
Materiel Command, beginning last Au
gust 31.

Under M ajor Robert M. Estes, C W S, 
of New York, four renegotiation squads 
were organized and put in the field under 
the supervision of C W S officers, all mem
bers of the Purchase Policies Branch. 
These units dealt directly w ith plant man
agements wherever they were located, 
rather than have manufacturers visit Bal
timore, Maryland, where the sub-office 
is located, or W ashington. Tim e and 
transportation were conserved and trans
actions were expedited as a result, the 
announcem ent said.

T he field units were headed by Major 
Paul W . Brainard of Ithaca, N . Y., M a
jor Thomas C. Conlin, of Dallas, Texas, 
Lieutenant Jasper S. Costa, of W estwood, 

| Mass., and Lieutenant Edward Hale, Lan- 
' caster, N . Y.

REX-FLEX Stainless Steel Flexible Tubing
Is Non-Corrosive

P l a n t s :  M a y w o o d  a n d  Elgin, III.

MILf-— —  
Y o u w c ceu

HOSE C o rp o ra tio n

REX-FLEX Stain less Steel F lex ib le  T u b in g  w as d esig n ed  by 
C h icago  M etal H o se  C orporation  to m eet exactin g  m ilitary  
requirem ents. Its proved ability to  successfu lly  h an d le  many 
types o f  co rrosive  gases and liqu ids and to  w ith stand  extrem e  
heat, m akes REX-FLEX equally desirab le  for the so lu tio n  o f  
yo u r  co rro sio n  prob lem s.

REX-FLEX is available in  five w a ll form s, braided or  un
braided. F ittings are resistance seam -w eld ed  to  form  uni-m etal 
assem b lies.

W hy n ot take advantage o f  the exp erien ce  o f  C h icago  M etal 
H o se  C orp ora tion ’s en g in eers in  adapting th is versatile product 
to the w id e  range o f  p rob lem s requiring the stam ina o f  sta in 

less steel? T h ey  w ill be g lad  to g iv e  you  
their recom m en dations, w ithout o b lig a 
tion . W rite for com p lete  in form ation  today.

Flexible Metal Hose for Every Industrial Use

m AYUJOOD, ILLINOIS

R E X -F L E X  

S T A IN L E S S  STEEL

N ote  These Features
• Corrosion resistance
• Extreme flexibility
• Pressure tightness
• Lighter w eight
• W ithstands extreme temperatures
• H igh fatigue resistance
• Seam-welded fittings
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R eplacem ent
W eld O lets , ThredOlets practically 

eliminate fitting replacement. Properly 
installed they provide trouble-free, 
leakproof junctions.

Corrosion 
Because drop forging improves metal 

structure o f W eld O lets , ThredOlets, 

they resist corrosion better than 

ordinary types o f fittings.

Im proved R ight-A ngle O u tle t
W eld O lets , ThredO lets provide 

leakproof, right-angle branch p ipe  
outlets o f full p ip e strength; improve 
flow  conditions; eliminate worn 
threads; b o lt tightening; reduce need  
for fitting replacem ent; corrosion.

W eld O le ts , ThredO lets and Socket-End W eld O lets  arc suitable for all com 
m only used pressures and temperatures in every type o f piping system. They 
are installed either before or after erection of the main line and always with ease  
and econom y. They are equally well adapted to prefabricated or on-the-job  
assem blies. Their patented, funnel-shaped intake aperture improves flow  con 
ditions, reduces turbulence and friction.

Carried in stock for all standard p ip e sizes up to 12  in size-to-size and 
reducing sizes— up to 2 4 "  on special order. Stock fittings are drop forged  
stee l, but to m eet unusual conditions can b e  supplied in M o n e l, Everdur, Toncan 
Iron, wrought iron, etc.

Bulletin WT31 gives detailed  information about all the advantages of W e ld O 
lets, ThredO lets and Socket-End W eld O lets. V/rite for a co p y  today.

F o r g e d  F i t t i n g s  D iv is io n

Bonney Forge & Tool Works, Allentown, Pa

NEW PROCESS FO R  COOKING 
GRAIN MASH FO R  ALCOHOL

P a t e n t  rights to a new labor-fuel-saving 
process of cooking grain mash for war 
alcohol have been given to the Govern
m ent for the duration of the war by a 
consultant to the Chemicals Bureau, 
W PB  has announced.

P. A. Singer of Century' Distilling Co., 
Peoria, 111., a consultant to the Alcohols 
and Solvents Section, is inventor of the 
process which was developed at that com
pany’s Peoria plant as part of a program 
to reduce labor maintenance and fuel 
costs. A 50 percent saving is estimated 
in maintenance work and fuel require
ments in cooking operations through the 
new method of introducing steam to cook 
mash.

Mr. Singer, through the W ar Produc
tion Board, invited all distillers of alcoho’ 
for war purposes to avail themselves of 
the new process, royalty free. As an in
ducement to distillers to adopt the p-oc- 
ess he has offered all rights to the Army to 
remove fears of possible infringement.

BUREAU OF M INES W ILL 
RELEA SE STATISTICS

_ A c t i n g  under revised security regula
tions of the Bureau of the Budget, Dr. 
R. R. Sayers, director of the Bureau of 
Mines announced last month that certain 
heretQfore confidential information on the 
production of aluminum, bauxite, copper, 
lead, magnesium, mercury', and zinc in 
the United States will be made public 
through resumption of regular reports by 
the Bureau of Mines on these commodi
ties.

Dr. Sayers reported to Secretary' of the 
Interior Harold L. Ickes that the 1942 
Minerals Yearbook, like the 1941 addi
tion, will remain confidential as an entire 
volume because censorship on foreign 
trade data has not been lifted and the 
volumes contain some commodity infor
mation that is withheld for security rea
sons.

T he regular periodic commodity reports 
on aluminum, bauxite, copper, lead, mag
nesium, mercury', and zinc will be dis
tributed by the Bureau of Mines to its 
established mailing lists, but other chap
ters can be obtained only from the Super
intendent of Documents.

M ORE METAL CONTAINERS 
FO R  USE T H IS  YEAR

T h e  W ar Production Board has 
announced a list of 169 different prod
ucts that may be packaged in metal con
tainers this year, in making estimates of 
1944 quotas. The list of quotas con
tains 2 2  items that could not be packaged 
in metal containers last year.

T he 22 new' items to be packed in 
metal containers are: Alcohol, inflam 
mable cleaning fluid, hydraulic brake 
fluid, movie film, polishes and waxes, 
roof coatings, turpentine, lubricating oils, 
motor oils, putty and caulking compounds, 
lacquers, shellacs, liquid disinfectants and 
germicides, anti freeze, varnishes, liquid in
secticides and fungicides, varnish remover, 
lemon juice, sweet syrups, cranberries, 
pimientos, and boned chicken.

M a k e  G o o d  
P ip in g  Better,

W e l d O l e t s  
T h r e d O l e t s

W eldO lets

3 Types 
Meet Every 

Need
W eldO lets for butt 

welded branch con
nections.

ThredOlets for 
screwed branch 

connections. 

S o c k e t - E n d  
for socket-type

branch connections

T hread ing

Threading weakens p ip e walls as much 
as 4 0 %  —  causes piping failures. 
W eld O lets , ThredO lets, eliminate 
threading of main p ip e —  make 
junction of full p ip e  strength.
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LARGER PO ST  W AR M A RKET FO R 
SOAP AND GLYCERINE

G r e a t e r  interest in cleanliness, due to 
military training, was predicted for 

the postwar period by E. H. Little, presi
dent of the Colgate-Palmolive-Peet Co., 
and president of the Association of 
American Soap & Glycerine Producers, 
who presided on Jan. 20 at that organiza
tion’s 17th annual meeting, held in the 
Waldorf-Astoria, New York. He also said 
there will also be a large postwar market 
for glycerine, as many applications of this 
product developed during the war will 
continue in peacetime, and expanded re
search on new uses will go along with 
increased production.

Dr. C. W . Lenth, chief of the Soap 
and Glycerine Division of FDA, praised 
the industry for its efficient distribution 
of soap under war conditions. Leon Falk, 
head of the Oils and Fats Section of FDA, 
predicted an increase in the" stockpile of 
fats and oils during the first quarter of 
this year, and said tha t agriculture has 
done a good job in making up stocks of 
these essential supplies.

T he importance of price control now, 
in order to enable industry to enter post
war markets w ithout inflated prices, was 
stressed by EdOm a W . Ranson, head of 
the Soap and Glycerine U nit of OPA. 
H e praised the glycerine industry’s cam
paign to salvage left-over cooking fats, as 
did the two speakers who followed him—  
W alter S. Straub, OPA Director of Food 
Rationing, and H. M: Faust, head of the 
Salvage Division of the W ar Production 
Board.

W illiam L. Sims, II, price executive of 
OPA’s Chemicals and Drugs Branch, de
scribed the work of liis department, and 
W ilder Breckenridge, manager of the N a
tional Fat Salvage Campaign, reported on 
the progress of the drive.

In the business meeting which followed, 
Mr. Little was reelected president. Three 
vice-presidents were chosen— R. R. Deu- 
pree of the Procter & Gamble Co., C in
cinnati, for the Central section; G. R. 
Fulton of the Beach Soap Co., Lawrence, 
Mass., for the Eastern section, and A, Haas 
of the Newell G utradt Co., San Francisco, 
for the Pacific Coast. N . S. Dahl of the 
John T . Stanley Co., New York, was re
elected treasurer, and three new directors 
were chosen— Homer D. Banta of the 
Iowa Soap Co., Burlington, Iowa; Oscar 
M. Burke of the M anhattan Soap Co., 
New York, and Daniel M . Flick of Ar
mour & Co., Chicago. Roscoe C. Edlund, 
manager of the Association, was elected 
secretary of the Board.

S IT E  FO R  ALUMINUM PIL O T  
PLANT SECURED

A t r a c t  of 100 acres immediately north 
of Salem, Ore., has been purchased by the 
Federal government as the site for the 
new $4,000,000 alumina-from-clay pilot 
plant of Defense Plant Corp. T he plant, 
which is scheduled to be operated by 
Columbia Metals Corp. for D PC, will be 
built by Chemical Construction Co., an 
affiliate of American Cyanamid Co. 
Columbia metals is controlled by inte
rests centered in the Northwest.

Do your next p i c k l i n g  t a n k s

the Stebbins W ay
O NE lump sum contract t- no 

extras or cost plus handicaps. 
Stebbins supplies all the required 
materials, all labor o f  installation  
and turns the com pleted lin ing job 
over to the customer ready for use.

For sixty years,Stebbins has been 
exclusively in the lin ing and tile 
tank business. D uring this period 
Stebbins has successfully lined  
substantially every know n type o f  
process vessel, from the smallest 
plating tank to the largest acid 
storage tank; and from the small
est pickling vat to the most elab
orate and complicated reactor.

N ow , w hen once again plants 
must look  to improved processes 
and decreased costs to maintain 
p ro d u c tio n , S teb b in s w il l  be  
g lad  to  assist in th e  rehab ilita -

tion and modernization program.

Our scope o f  service is com plete, 
including design, installation and , 
maintenance o f  corrosion resistant 
linings, both for acid and alkali 
conditions. W e specialize in the 
heavier types o f  lin ings w hich are 
built o f  brick, tile, porcelain and 
carbon materials. W e also offer 
synthetic resin membranes, resist
an t co a tin g s  and rubber film s, 
where required in com bination  
w ith brickwork to care for specific 
conditions. Stebbins can design and 
build the correct lin ing for practic
ally every process requirement.

Before you install a lin ing or 
build a stock or storage tank, con
sult Stebbins. There is no obliga
tion involved and the result, may 
w ell save you money and time.
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CHEMICAL FEEDERS, INC

and Chem ical M ixtures  
for the Processing Industries

Wkio ^ ater supply and san- 
¡cation are postw ar 

va ptojects to im prove
health, economies and 

< ; ^ n  contentment o f back-
ward peoples.

fjQ jM rr W i l s o n  Pulsafeeders
w *^ P*ay thei r  part 
because Governm ent 

i|il agencies and leading 
s c technicians have spec-

ified  t hous ands  o f 
them for use all over 

*. l-ryfs the world and their 
jy sjpgrgsiip^»  performance has been 

\ uniformly gratifying.
Th e y  opera t e  wi th 

^ 0 ! positive displacement, 
I  I  B  w i t h o u t  p a c k i n g
L |£ s B g # H ^ P  glands or breakable 
¡ffiiJrafa a M  diaphragm s; wi thout  

c o n t a c t  b e t w e e n  
T ®  wo r k i n g  par t s  and 

j |J |y <  ^  the chemicals being

Flows ot one or more liquids are constant 
at any manually adjusted rate from one cubic 
centimeter to four hundred gallons per hour; 
and accuracy does not change with viscosity 
or feed against pressure.
W i l s o n  Pulsafeeders fill all requirements in 
chemical proportioning, food and other pro
cessing industries, research and ampoule-fill
ing laboratories, in water and sewage treat
ments...wherever difficult problems are met.

Let us have your inquiry in form that 
w ill permit us to give specific informa
tion; and remember that we also supply 
Automatic Liquid Filling Machines.

ACID-PROOF PIPE
A N Y  S IZE , A N Y  S H A P E  
T O  FIT Y O U R  N E E D S

Besides its standard line of acid-proof pipe, valves and 
fittings, K night makes many special pieces for individual 
installations where resistance to acids and corrosive fumes 
is vital. Pipe lengths up to five feet in length are available.

K night supplies pipe with bell and spigot and flange 
type connections; also plain end pipe with metal flanges.

K night engineers’ wide experience in this field is al
ways at your disposal. Please outline service conditions as 
completely as possible when making inquiry.

M A U R IC E  A. K N IG H T
102 Kelly  A ve ., Akron  9, O h io

214 C lin ton  St. (P.O. Box 998) Buffa lo  4, N.Y.
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*  Y O U R  M O t *
t h a t ’T V 3 *

L.-sswa*-»

K ?  _l\ MORE THOROUGH
Speed is the keynote of Fletcher Centrif
ugals —  not>on!y highest running speed, 
Which assures the most effective results, 
butspeecl in loading, acceleration, farak- 

Tng^ 'and u n lo a d in g — an d  a ll sa fe ty -  

en ered b y  Fletcher d e s ig n  and  

construction!

D o  y o u  h a v e  y o u r  
c o p y  o f  t h e  n e w  
F le t c h e r  C a t a l o g ?  If 
n o t ,  b e  s u r e t o  w r i t e  
f o r  i t — it t e l l s  t h e  
w h o l e  s t o r y .

GET MORE PRODUCTION 
WITH FEWER CENTRIFUGALS

B e c a u s e  F l e t c h e r  C e n t r i f 
u g a l s  d o  t h e  j o b  in l e s s  t i m e  
t h a n  is u s u a l l y  r e q u i r e d ,  y o u  
c a n  s a v e . o n  i n s t a l l a t i o n s  
a n d  g e t  m a x i m u m  p r o d u c 
t i o n  a t  t h e  l o w e s t  p o s s i b l e  
c o s t .

F L E T C H E R  H I G H - S P E E D  C E N T R I F U G A L S
Engineered by the FLETCHER W O RKS, Glenw ood Aye. & 2nd S t., Philo. 4 0 , Pa.
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A S THE
Y E A R S  R O L L  O N

There is a generous amount of thoroughly 

dependable reliability in every Layne W ell 

W ate r System ever built! In the postwar 

years to come, that outstanding feature will 

be greatly appreciated by thousands of 

municipal and industrial executives. Even dur

ing the most strenuous days of war emer

gency, Layne quality was rigidly maintained.

There is more to a Layne W ell W ater 

System than reliability. In efficiency, they 

are beyond comparison. They lead the world 

in records of long life. Maintenance cost, 

year in and year out, is only a minor item.

Layne W ell W ate r Systems are today serv

ing the world 's greatest cities, manufacturers, 

war plants, railroads, mines, naval stations, 

ship yards and training camps. In thousands 

o f cases, both in this land and in foreign 

countries, they have met and far surpassed 

the most rigid requirements in quality, effi

ciency and low operation cost.

If your post war plans call for the use of 

more water, Layne engineers will gadly co

operate in providing valuable recommenda

tions, For literature, address Layne & Bowler, 

Inc., General Offices, Mem phis 8, Tennessee.

A FFILIA TE D  COM PA NIES: L ay n o -A rk a n saa  C o ., 
S tu t tg a r t ,  A rk . * L a y n e -A tln n tlc  C o .. N o rfo lk .
V a . *  L n y n e -C e n tra l C o ., M e m p h is , T erm . * 
L a y n e -N o r th e m  C o ., M ish a w a k a . I n d .  *  L aync- 
I .o u ls ln n a  C o ., L a k e  C h a r le s , L a . *  L o u is ia n a  
W e l l .C o . ,  M o n ro e . L a . *  L ay n e -N c w  Y ork  C o ., 
N e w  Y ork  C ity  *  L a y n c -N o r th w e s t C o .,  M il
w a u k e e , W ls . * L a y n e -o h lo  C o ., C o lu m b u s . O hio  
*  L ay n e -T e x as  C o .. H o u s to n , T e x a s  *  L ay n e - 
W e s te rn  C o ., K a n sa s  C ity , M o. * L a y n e -W c s te m  
C o . o f  M in n e so ta . M in n e a p o lis , M in n . *  I n t e r n a 
t io n a l  W a te r  S u p p ly  L td . ,  L o n d o n , O n ta r io , C an ad a

WELL WATER S Y S T E M S
DEEP WELL PUMPS

B U IL D E R S  O F  W E L L  W A T E R  SY ST EM S  

F O R  IN D U ST R IE S  A N D  M U N IC IP A L IT IE S

CONSTRUCTION OF NEW  SYNTHETIC R U B B E R  PLANT IS 

UNDERW AY IN ENGLAND
S p e c ia l  C o rre sp o n d e n c e

\ Y / r  o r k  h a s  begun on the erection of a 
synthetic rubber plant in Great 

Britain which has been licensed by the 
government after long • deliberation and 
hesitation. The license has been granted 
to the British Celanese Ltd., a company 
which has for some time been known to 
consider active steps for an expansion of 
its activities into the field of plastics 
production. The synthetic rubber plant 
is to start production shortly 'after the 
middle of 1944 according to one report, 
while another source states that produc
tion will he well under way by the be
ginning of next summer. How big the 
output will be, has not been stated, bu t 
it is understood that it will cover only 
a fraction of British requirements. This 
is all the information officially available 
a t present, bu t some further details can 
be pieced together from news which has 
appeared earlier.

In July, 1942, one of the directors of 
British Celanese L td. wrote a letter to 
the Press in which he mentioned the pos
sibility of obtaining one ton of a synthetic 
rubber from 4J tons of coal. He estimated 
the investment required for the plant at 
about £ 1 ,0 0 0 ,0 0 0  and assumed an annual 
output of 36,000 tons of synthetic rub

ber. Last summer the company formed 
its new subsidiary, Celanese Plastics De
velopment Co. Ltd., which seems to 
have been concerned with these synthetic 
rubber plans.

T he process to be used seems to he a 
special one developed by Celanese and 
considered to be so secret that the com
pany even refused to divulge it during 
its negotiations w ith the government. It 
is claimed for this process that the product 
could compete w ith natural rubber even 
in peacetime. It is said to possess most 
of the useful properties of india rubber 
and to lend itself to variation in accord
ance with requirements.

W hile it is believed that the British 
Celanese Ltd. has been pressing for such 
a license as lias now been granted to the 
company ever since 1942 or even earlier, 
the government has only recently acceded 
to the view that a case can be made out 
lor the establishment of a synthetic rub
ber industry in the British Isles. Its a tti
tude has been changing gradually, partly 
under the impression that the original 
U. S. synthetic rubber plans would not be 
realized and that therefore further plant 
was required. T he government and the 
company also differed on the question of



A IR  «GAS «LIQUID

I N  S T O C K

Principal Products 

Include:

Bars  • S h a p e s  • S tructu ra ls  

P la t e s  * S h ee t s  • Floor P la t e s  

A lloy  S tee ls  • Tool S tee ls  

S ta in le s s  Stee l • S c rew  Stock 

W i r e  • M e c h a n i c a l  T u b ing  

R e in forc ing  S tee ls  • S h a f t i n g  

B a b b i t t  • N u t s  • B o l l s  

Rive ts • W e l d i n g  Rod • Etc.

SP E E D  Y O U R  

W A R  P R O D U C T IO N

If you need fhese meter 

units to help maintain 

or increase .vital war 

production-— w r i t e  us 

today.
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eßectecd ß ot
BEECHNUT

PACKING COMPANY’S
Dehydrating Tunnel

Beechnut Com pany’s dehydrating funnel 
features compact and efficient construction. 
Tunnel designed by  D. M. McBean Asso- 
dates, Consulting Engineers, Rochester, N.Y.

The B eechnut Packing Com pany, o£
R ochester, N. Y., was one of the first 
plants in  th e  country to  produce de
hydrated vegetables destined  100% for 
th e  arm ed forces.
M aterials for th e  C om pany’s m odern  
dehydrating tu n n el had to m eet rigid  
specifications. B ecause of its m any  
superior advantages, proved in  a wide
variety of industries the nation  over, CAREY Insu lated  Sheath ing  was 
selected  for th is  im portant in sta lla tion  by D. M. M cBean Associates 
(who designed th e  tunnel).
W hatever your particular problem  in  oven-w all construction , you can  
depen d  on CAREY Insu lated  Sheath ing  and th e  nationw ide CAREY en g i
neering and d istribution  service—at your com m and always. For details, 
w rite D ept. 15.

INSULATED SHEATHING.
-is a fibre-type asbestos insulation board, fo which is bonded a hard, tough, 
fire-resistant surface of Careystone Flat Sheathing.

provides efficient, dependable insulation for heat treating processes, at 
economical cost.

" has definite space-saving advantages  o v e r  other types of insulation, such 
as wall tile.

Denpnri h. JP6 P H I U P  C A R E Y  M F G  > COMPANYDependable Products Since 1873 LOCKLAND, CINCINNATI, OHIO
°da: Th'  Phi'ip Car,y Company, Ud. Offic. and Factory: UanoxvUI,, P. Q.

ganisms studied, though it shows no se
lective differentiation between the two 
groups. I t  is more active than penicillin 
against grani-negative organisms. The 
trade name “Tercinin” has been given to 
the product by the Therapeutic Research 
Corp. which has supplied material for ex
tended trials. T he substance will not, 
however, be released for general use until 
further tests on a larger scale have proved 
its value and safety.

In this connection it may be mentioned 
tha t gramicidin, the bacteriostatic agent 
now being made in the U. S. A. and, 
according to a recent report, sent to So
viet Russia in considerable quantities is 
now being made in Great Britain. Very 
little is known publicly of research work 
in this field, bu t the striking success of 
penicillin has naturally attracted much 
interest to this field of research, and 
there is a distinct possibility that the work 
now being carried out will result in fur
ther beneficial developments.

A substitute for montan wax has been 
discovered in peat wax if experiments and 
investigations carried out by the Imperial 
Institute at the request of the New Zealand 
government on material obtained from 
the Chatham Islands peat deposits is any 
guidance. In its present condition the 
peat wax would be worth about 80-85 
percent of the value of montan wax 
which it could replace for some purposes 
such as boot polish. T he product may 
be capable of further improvement by 
removal of the undesirable “asphaltic” 
constituents.

Sisal is the latest vegetable source of 
valuable organic chemicals according to a 
report published by the African Sisal and 
Produce Co. on work which the enter
prise has undertaken during the past few 
years. W ax, glucosides, pectates and 
plastic materials have been obtained from 
the sisal plant after the extraction of the 
fiber which accounts for no more than 
3-4 percent by weight of the sisal leaf. 
Some of these chemical products are ob
tained in commercial quantities and dis
posed of w ithout difficulty at the cur
rent prices. T o make full use of the 
opportunities for the manufacture of 
chemical byproducts, the present decorci- 
tators must be replaced by new ones which 
will permit the flesh and juice of the 
plant to be recovered. Apparently it is 
intended to change over to new machines 
as the old ones are withdrawn from opera
tions.

Misgivings about the future of the 
British export trade in cosmetic products 
are entertained by British firms which com
plain that while severe restrictions have 
been placed on British imports of essen
tial oils, shipments from British man
dated territories continue to the United 
States. Earlier in the war substantial 
quantities of valuable raw materials for 
the cosmetic trade were sent to the 
Americas to pay for imports of goods for 
armament production, so that stocks in 
Great Britain have been exhausted and 
the basis for a resumption of exports after 
the war is no longer available. I t  is sug
gested that the British control authorities 
should issue licenses for the importation 
of limited quantities of high-class raw 
materials, from Switzerland among other
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8.82 lbs.
SHIPPING CONTAINERS:
450-11). drum s; 45-11». cam

cold w ater. Soluble in  d ilu te  m in
eral acids and  in m ost common 

organic solvents, including

PAN-AMERICAN CONFERENCE 
ON ECONOMIC PROBLEM S

PURITY: N ine ty  per cent m ini
m um .
DISTILLATION RANGE: N inety  
p er cen t shall distill w ith in  a 
range of 2°C . including th e  tem 
p era tu re  of 247.75C.
FREEZING POINT: — 8 °C. mini- 
m um .
SOLUBILITY: 1-----r:

T h e  Governing Board of the Pan-Amer
ican Union, at a recent meeting, proposed 
that the governments of the 21 American 
Republics meet in conference to consider 
economic problems of the post-war period.
T he meeting would be held in W ashington 
in September of this year, or earlier if cir
cumstances make it advisable. If the sug
gestion meets with the approval of the 
governments, the Chairman of the Board,
Cordell Hull, Secretary of State of the 
United States, was authorized to issue 
the formal invitations to the governments 
to be represented. T he Inter-American 
Financial and Economic Advisory Comm it
tee was requested to prepare a project of 
program, and submit it to the Governing 
Board for definite approval.

T he recommendation that the confer
ence be convened was made by the Execu
tive Com m ittee on Post-W ar Problems, 
composed of the Ambassadors of Mexico,
Ecuador, Brazil, Cuba, Uruguay, G uate
mala, and the Charge ¿ ’Affairs of Colom
bia. It grew out of a resolution adopted 
at the Rio de Janeiro Meeting of Foreign 
Ministers. T he proposal was appended 
to a comprehensive report prepared under 
the direction ‘of the Committee, setting 
forth recent trends in inter-American eco
nomic cooperation. Copies of the report 
have been ordered printed for general 
circulation.

GERMAN M O TO R V EH ICLES TO 
MAKE OWN GASOLINE

A r e p o r t  reaching the Department of 
Commerce states that laboratories of the 
I. G. Farben-industrie in Germany have 
discovered a new, quick method of ob
taining synthetic gasoline from coal. The 
chief chemist of the Farben works claims 
that gasoline will be produced not in a 
factory bu t in the motor vehicle itself.
The driver, without technical or chemical 
knowledge, can learn in a few hours to 
be his own fuel manufacturer. The cost 
of the new product is further reported to 
be one-tenth that of the fuel formerly 
obtained from coal.

Between 1933 and 1938, Germany’s 
production of oil by synthesis, hydrogena
tion, and low-temperature carbonization is 
said to have increased 10 times. The in
crease was due largely to the work of I.
G. Farben in the field of production by 
synthesis and hydrogenation, and of 
Braunkohle-Benzin A. G. in the field of 
production by low-temperature carboniza
tion.

Since 1938. output has risen still more.
It is estimated that the present synthetic 
production in German-controlled Europe 
may total 42,000,000 barrels annually.
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alcohols, ethers, esters, ketones, 
aliphatic  and arom atic hydro 
carbons.
USES: M a n u f a c t u r e  o f  p h a r 
m aceuticals, dyes, insecticides, 
rubber accelerators, and in o r
ganic syntheses.

APPROXIMATE WEIGHT PER GALLON:
lbs.

A Dependable Source of Supply
J / i w /

•  With unusual production and delivery facilities, 

plants in 17 strategic locations, and offices in major cities, 

Reilly offers a complete line of coal tar bases, acids, oils, 

chemicals and intermediates. Booklet describing all of 

these products will be mailed on request.

R E I L L Y  T A R  & C H E M I C A L  C O R P O R A T I O N
Executive Offices: Merchants Bank Building, Indianapolis, Indiana

« 1 3  S. DAM EN  AVE., CHICAGO, ILL. « 0  H ™  AVE., NEW YORK, N.Y.

ST. LOUIS PARK, MINNEAPOLIS, MINN.

countries, and such licenses as are being 
issued should be made available without 
delay to enable British importers to com
pete in foreign export markets. Some of 
the raw material difficulties experienced by 
British makers of toilet preparations con
cern such indigenous commodities as al
cohol and oils. H itherto the government 
has refused to make any concessions with 
respect to the release of controlled mate
rials for luxury trades.



MAGNETIC
MR COOLED POWER

PULLEYS

For protection, concen

tration, reclamation and 

purification, magnetic  

pulleys are most widely 

used due to their flexi

ble size range, ready  

adaptability to convey

ing systems, automatic 

and economical opera

tion and other features. 

The Stearns air-cooled 

(for more power) M a g 

netic Pulley is the result 

of many years intimate 

association with prob

lems in all industries— of 

pioneering a d v a n c e 

ment in design and con

struction. There is a 

reason for the popular 

acceptance of Stearns
s

pulleys. G e t  the facts. 

W rite  for Bulletin 302.

S E P A R A T O R S » R O L L S  •  D R U M S  

C L U T C H E S  •  B R A K E S  •  S P E C IA L  M A G N E T S

MAGNETIC MFG. CO.
629 S. 28th St., Milwaukee, Wis.

BELGIUM R ESTR IC TS USE O F 
SU LPH URIC ACID

P r i o r  t o  the war production of sul
phuric acid in Belgium was largely depend
ent upon imports of raw materials includ- 
ing pyrites, blende, lead sulphide, and cop
per ore. W hen these imports were re
duced in volume the output of acid fell 
accordingly with the two fold effect of cut
ting down the number of operating plants 
and of restricting the use which might be 
made of the acid which was produced. 
T he prewar production of the country was 
approximately 800,000 tons. No data arc 
available for current production bu t the 
number of plants has been reduced to 
nine.

W hen the supply began to dwindle, it 
was found necessary to place controls over 
distribution and 110 acid was allocated for 
many industrial uses including manufac
ture of ammonium, sodium, and potas
sium sulphates. W hen some raw mate
rial supplies were obtained in 1941 the 
controls were eased to perm it the use 
of acid in rayon manufacture, for super
phosphate, and for metal dipping.

CHEMICALS FROM  CELLULOSE 
BYPRODUCTS O F SW EDEN

In  a d d i t i o n  to lum ber and pulp pro
duction, M o and Domsjo of Hcrnosand, 
im portant pulp manufacturers in Swe
den, have developed a considerable chem 
ical industry, based on cellulose byprod
ucts.

T he company produces sulphite alcohol, 
turpentine, hydrochloric acid, chlorine, 
polyvinyl acetate, chloroform, ethyl ace
tate, triethanolamine, ethyl glycol, and 
ethylene glycol. Two new products—  
butanol and butyl acetate— recently have 
been announced. Chemical and cellulose 
plants arc located at Domsjo, Homcfors, 
and Husum. T he turpentine plant has 
been doubled in size and the equipment 
improved.

Production of sulphite alcohol in 1942 
amounted to 7,579 metric tons; the ou t
pu t of caustic soda totaled 4,905 tons and 
that of chlorine 4,406. O ther materials 
manufactured included 2,467 tons of 
liquid rosin and 1,037 tons of glycol 
products.

FLAT GLASS W IL L  BE MADE 
IN  BRAZIL

A g l a s s  factory, the Cia. Vidrcira Bra
sil ' ‘Covibra,” nearing completion at Sao 
Goncalo, near Niteroi, State of Rio dc 
Janeiro, Brazil, will manufacture flat glass, 
a product not previously made in Brazil. 
Although the plant expects to begin 
operations in a short time, production in 
any appreciable proportions will be de
layed by the difficulty in obtaining ma
chinery' and the necessary supplies of soda 
ash.

Another plant, known as Cia. Paulista 
de Vidro Plano and affiliated with the 
Covibra plant, is under construction in 
Sao Paulo, bu t operations are not ex
pected to begin before 1945.

T he  Covibra product is expected to be 
satisfactory, though the production proc
ess is no t the most modern.
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SWEDISH WOOD DISTILLERS 
FORM ASSOCIATION

S w e d i s h  producers of wood distillates, 
charcoal, turpentine, and tar and tar oils 
have formed the National Association of 
W ood Distillers.

Before the war, output of these ma
terials in Sweden was small, bu t after im
ports were cut off and the need for vari
ous tar-based substitute products increased 
rapidly, steps were taken to stimulate 
large-scale domestic manufacture. Existing 
plants and the State Forest Industry AB. 
expanded their manufacturing facilities. 
Tar production now amounts to 50,000 to
60.000 metric tons annually.

Approximately 60 producers have joined
the Association representing one-third of 
the total Swedish production, or about
18.000 tons.

INDIA PLANS DEVELOPMENT  
OF CHEMICAL INDUSTRY

A m m o n i u m ,  chloride and commercial 
hydrochloric acid can .be manufactured 
from the bitterns salts, says a report of 
the Chief Chemist, Central Board of 
Revenues, Government of India. The 
local production of ammonium chloride 
from village refuse also has been inves
tigated a t the request of the Defense De
partment.

It has also been suggested that equip
m ent b e  imported into India for the pro
duction of ammonium sulphate and other 
artificial fertilizers.

This was one of the recommendations 
made by the All-India Food Grains Pol
icy Com m ittee in its recent report.

SOUTH AFRICA HAS EXPORT  
SURPLUS OF LACTIC ACID

A c h e m i c a l  firm in Port Elizabeth, 
South Africa, now produces lactic acid 
on a scale sufficiently large to supply all 
the current needs of the domestic tan
ning industry and to leave a balance for 
export to other territories. Lactic acid, 
formerly imported chiefly from Germany, 
is now manufactured entirely from local 
raw materials.

MEXICAN PLANT PRODUCES 
CALCIUM CARBIDE

A n e w  calcium carbide plant has been 
established in Mexico. A Mexican concern, 
known as Carburo, S. A., owns and oper
ates the plant, which is located in Guada
lajara, an industrial center and capital of 
the State of Jalisco. T he factory has a daily 
capacity of 15 tons of carbide. Electric 
power and raw materials are obtained from 
local sources.

JAMAICA MAY MAKE ALCOHOL 
FROM BANANAS

T h e  establishment of a new industry 
in Jamaica to produce ethyl alcohol from 
bananas is contemplated. Proposed as a 
wartime measure, a plant would be set up 
to use rejected bananas as raw material. 
This project, it is expected, would prove 
of considerable assistance to the banana 
industry'.

MONTY *
T O  Y O U R  P O S T W A R

P L A N N I N G  C O N F E R E N C E S

Having grown up with the petroleum  
industry, worked in many great chem
ical plants and studied their postwar 
requirem ents, Monty can contribute  
sound ideas and constructive sugges
tions. He knows that higher octane fuels, 
with consequently more powerful en
gines, will require improved lubricants 
— and Filtrol Adsorbents will make them 
better. His experience in catalytic crack
ing plants will help you blueprint other 
hydrocarbon end-products —and Filtrol 
Catalysts w ill produce them . So, let 
Monty sit in on your product-planning 
m eetings —his counsel in volves no  
obligation.

* fA o n tm o r i l lo n i te  s tr u c tu r e

FILTROL RESEARCH AND DEVELOPM ENT
FILTROL CORPORATION, General O f  ices: 6 3 4  S. Spring Street, 

Los Angeles 14 , Calif. •  Plants : Vernon, Calif., and Jackson, Miss.
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MODERN STORAGE ™ »  stSES łi«uibs ..

< 4  PITTSBURGH-DES MOINES

OL se  AL VENT

2 -BACK PRESSURE VALVE 
12LBUeiyRE-J2!S£
* — WOOOEN EXPLOSION RELIEF CUPOLA

OPERATING MECHANISM 

CIRCULAR ST1FFENER3

GRANULAR CORK INSULATION 
3  TO 5  FEE T  THICK
J  INNER.. .SPHE Ri.C a l  „SH E  U .

r n  3-1/2 X  NICKEL NORMALIZED

dsum¿

0UTER_SPHERICAL SH ELL  
g r b  CARBON S TEELSTIFFENING] 

RING ^
STD CARBON STEEL  
CYLINDRICAL SHELL

3 — 30 * BALCONY
INNER SHELL 
3*1/2 X  NICKE 
NORMALIZED -J ’GRANULAR CORK INSULATION

[3  F E E T  THICK■»18 P F E
OUTER S H ELL I 
S T D  CARBON [- S9U 0  CORK BLOCK INSULATION 

3 F E E T THICKS T E E L 5 PLUG 
; VALVE

EXPANSION •JOff’fT

Your typical or advanced chem ical storage requirem ents m eet prompt 

response w hen you call in  Pittsburgh-Des M oines—for original project 

design  and engineering , or developm ent in close cooperation with  

your ow n techn ica l p lanning group. Pittsburgh-Des Moines' research  

and fabrication resources are com plete, assuring b e t t e r  s t o r a g e  of 

gases or liquids, in  containers of any procurable 

metal. Write!

PITTSBURGH DBS MOINES STEEL CO.
P I T T S B U R G H , P A ., 3417  N E V IL L E  I S L A N D — D E S  M O IN E S ^ ,IO W A , 9 1 6  T U T T L E  S T R E E T  

NEW YORK, ROOM 9 9 0 , 251 BROADWAY • C H IC A G O , 12 0 7  FIRST NATIONAL BANK BUILDING  
DALLAS, 1 2 1 6  PRAETORIAN BUILDING • SAN FRANCISCO, 6 0 6  RIALTO BUILDING  

SEATTLE, 1107  EIGHTH AVENUE, SOUTH



ACID AND ALKALI PROOF 
LININGS AND MORTARS

ACID PROOF 
CONSTRUCTION

T H E  C E I L C O T E  C O
Consulting and Research Engineers 

750 ROCKEFELLER BLDG. 
CLEVELAND, OHIO

THE POWERS REGULATOR CO

L a M o tte  B lo ck  C om para tor  fo r pH  tests to  
accu ra te ly  c o n tro l the  ac id ity  an d  a lka lin ity  
o f  n ickel, z inc , tin  o r  cyanide ba th s. In ex 
pensive a n d  easy to  o p e ra te . L a M o tte  A c id -  
C opper A n a ly tic a l S e t fo r  accu ra te ly  de te r
m in in g  and  re g u la tin g  the  ac id  an d  copper 
co n ten t o f th e  b a th  to  in su re  u n ifo rm  re 
su lts . W r i te  fo r fu r th e r  
in fo rm a tio n .

LAM OTTE CHEMICAL 
PRODUCTS CO.

T o w s o n - 4 .  B a l t im o r e ,  M d .
D e p t .  M

/fu ta m a tc c  (?<x*tfaaC
For Industrial P rocesses, Heating and A ir 
Conditioning System s, Hot W ater Heaters and 
Shower Bath s. W r i t e  f o r  B u l l e t i n s .

O f f i c e s  i n  4 7  C i t i e s  
2 6 2 7  G recnview  A vc .. C Tiicaro. III.

FILTER PAPER

MERRICK SCALE MFG. CO.
V .  171 SUMMER ST., PASSAIC, N. J.

WHERE-TO-BUY
Featuring additional product ads.

R E A D E R S ’ V I E W S  A N D  C O M M E N T S

UNITY NOW
To the Editor of Chem. & Met.:

Sir:— I read with considerable interest 
the editorial entitled "U nity Now?” in 
the December issue. I agree with you 
that technical men, as a whole, should be 
in a position to better assert themselves 
than they have been in the past, bu t that 
a super-organization is il'ot the answer.

You may be interested to know that 
here in Chicago the various technical 
groups, during the past several months, 
have formed an organization known as 
the Chicago Technical Societies Council, 
which seems to be the basis of a coopera
tive effort which may lead to something 
worthwhile. This organization resulted 
from a group effort to help in the solving 
of some of the war problems of this dis
trict. T he first tangible result of this co
operation is the publication of the Sci- 
E n - T e c i i  N e w s  which monthly publishes 
a calendar of technical events for the 
coming m onth and which goes to mem
bers of all the local technical groups.

The Council’s first effort is to help the 
local groups with respect to their pro
grams. In addition to the publication of 
the calendar, a roster of speakers is to be 
maintained, a list of suitable meeting 
places is to be compiled, and such infor
mation collected as is necessary to assist 
the program committees.

No ambitious program has been set up 
for the local groups and as a result there

has been no request for a paid secretary 
or other expenses which usually follow 
such a program and which often cause 
bitter criticism. The mere fact that there 
is some sort of an organization available 
to correlate all of the technical activities 
in this area is of significance and I am 
certain its value will grow with experience.

O. W . S t o r e y
C. F. Burgess Laboratories, Inc.,
Chicago, 111.

M ORE ON UNITY
T o the Editor of Chem. & Met.:

Sir:— Your editorial in the December 
issue of Chemical & Metallurgical Engi
neering entitled “ Unity Now?” is very 
expressive of a serious problem. However, 
I cannot sec why in connection with the 
desire to have one group represent the 
“political and legislative” side of engi
neering you did not take cognizance of 
the National Society of Professional Engi
neers, which is set up for just this purpose 
and which is, so far as its support will 
allow, doing a creditable job.

In this case we have the state societies 
and county chapters in the state, the 
necessary type of political set-up used to 
such good effect by the medical profes
sion. Membership is confined to those 
who are licensed and hence legally en
titled to the term “engineer.”

It would appear that one of the basic

LAMOTTE CONTROL EQUIPMENT
fo r  th e  c o n tro l o f p ic k lin g  so lu tio n s  in  
m e ta l tre a tm en t, c o n tro l o f p la tin g  b a th s  of 
n ick e l, ac id  zinc, tin . cyan ide , ac id  copper, 
cadm ium , b rass an d  b ronze .

W YCKOFF
REDWOOD PIPE
C l e a r  C a l i f o r n i a  R e d w o o d  p i p e  h a s  g r e a t e r  
c a r r y i n g  c a p a c i t y  t h a n  m e t a l  o r  c o n c r e t e  
p i p e .  D o e s  n o t  c lo g ,  s c a l e  o r  p i t .  L i g h t  
w e i g h t .  E a s i l y  i n s t a l l e d .  N o t  a f f e c t e d  b y  
e l e c t r o l y s i s ,  w o r m s ,  f r o s t s  a n d  r e s i s t s  
h e a t .  U s e  i t  f o r  s e w a g e ,  l iq u o r s ,  a c id s ,  
w a t e r ,  h e a v y  f lu id s  c o n t a i n i n g  g r i t — f o r  
f lu m e s ,  f u m e  d u c t s ,  e t c .  S i z e s  1 "  a n d  u p .  
P r e s s u r e  a t  172  lb s .  W e  a l s o  m a n u f a c 
t u r e  R e d w o o d  U n d e r g r o u n d  S t e a m  P i p e  
C a s t in g s .  L e n g t h s  u p  to  12  f t .

A. WYCKOFF & SON CO.
Office &  Factory— 12 Horae S t., E lm ira, N. Y. 

Originator/, of M achine M ade Wood Pipe  
1 8 5 5 — O u r  E i g h t y - N i n t h  A n n i v e r s a r y — 1 9 4 4

FEED
MATERIAL

BY
WEIGHT

M ER R IC K  FEEDOWEIGHT

W I L L I A M  D. N E U B E R G  COMPANY

r ’c a /d
G R A Y B A R  B U I L D I N G  •  4 2 0  L E X I N G T O N  A V E  •  N E W  Y O R K  1 7 .  N .  Y.  •  T E L E P H O N E  L E X I N G T O N  2 - 3 3 2 4

D e l i v e r y  vs .  D e lay ...
W h e n  k n o w in g  w h ere  to  find  w ha t you 
need  is th e  d ec id in g  fac to r betw een  
D E L IV E R Y  an d  D E L A Y  . . . consu lt th e  
ad v e rtis in g  pages o f  th is  p u b lica tio n . I f  
the adv e rtisem en ts  do  n o t te ll w here  to  
find  w h a t you  n ee d  . . . w rite

C H E M . & M E T .

HANK BRAND

A V A IL A B L E  IN  - R O L L S  . C IR C L E S  . 
S H E E T S  - C U T  A N D  P U N C H E D  

T O  S P E C IF IC A T IO N  
W R IT E  F O R  S A M P L E S

HENRy T  JÂCO BŸ, M. E.
207  E a st  42  St. N e w  Y o rk , 17, N. Y.

Specialist in Filtration Equipment
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troubles lies in the opposition to licensing 
which was widespread in the engineering 
profession some years ago, bu t which 1 
believe is dying out in all bu t a few 
quarters where they fail to realize that 
licensing is an accomplished fact and here 
to stay. I have consistently held that one 
of the troubles with chemical engineers is 
that they regret that legal enactments 
often fail to protect their interests, bu t 
take no active part in the one profes
sional organization which could correct 
the errors.

A very small proportion of the member
ship of the American Institute of Chem i
cal Engineers in New York State is li
censed and a most m inute percentage are 
members of the state society. They can 
hardly expect to have very much influence 
under these conditions.

W e  need no new society for the politi
cal and legislative side. W e have one. If 
there is something wrong with it and its 
objectives, corrections can better be ap
plied from the inside than the outside. 
W hy add further to the "plethora” of 
organization?

J o h n  M .  W e i s s

John M . W eiss and Co.
New York, N . Y.

H IG H  PR ESSU R E CORROSION
To the Editor of Chem. & M et.:

Sir:— T he general subject of corrosion 
at high pressures, particularly from the 
standpoint of the chemical engineer, is 
one that has received less attention than 
it deserves. Little has been published on 
it. Many times specifications are prepared 
on equipm ent involving considerable 
amounts of material that may be critical 
without more than cursory information as 
the basis.

I am entering into the project of col
lecting and compiling all available infor
mation on corrosion at high pressures. 
Since much of it must be obtained from 
unpublished sources, I am sending letters 
of inquiry to many individuals known to 
be possibly interested in this phase of 
corrosion.

Naturally, I have given considerable 
thought to a suitable manner of publishing 
the results. I t depends upon the amount 
and nature of information the effort 
yields. I anticipate that ultimately there 
will be both a comprehensive listing of 
available data on high pressures and also 
a scientific analysis of the principles in
volved in interpreting and drawing analogy 
of corrosion data at various pressures so 
that rates of corrosion under conditions 
for which no data are available could be 
predicted on a reasonable basis. Eventu
ally I hope to have covered all of the 
aspects of high-pressure chemical tech
nology, this being only one of the essential 
fields at present and unknown. A t that 
time it is planned to pu t it in book form.

Successful collection of the information 
is going to require cooperation from a 
great many people, many of them  strange 
to me. Anything tha t can be done to 
prevent the initial inquiries from ending 
up in the waste basket will be a hig help.

D o u g l a s  C. M e i g s
P. O . Box 485 
Silver Springs, M d.

SPRACO NOZZLES
For industrial p rocesses involving w ashing, 
cooling, spraying, scrubbing, and quenching, 
Spraco N ozzles are ava ila b le  in a  com plete range  
of types, sizes, and capacities. Standard m a
terials are cast iron, brass, and  bronze, but noz
zles for use with corrosive liquids and g a se s  can  
be supplied  from an y  m ach inab le  a llo y  (with 
su itab le priorities).

Wrile (o

SPRAY ENGINEERING CO.
115 CENTRAL STREET SOMERVILLE, M ASS.

' ln t9 4 2  and  IV  coverm g

placed
17 7  Downingtov/" of Amer
er,  This custom er ̂  

lea’s l a r g e

ln 1 94 2  and  °gh , 2 2 7  heat
U r c l a t  customer bo  g ^  f

e x c h a n g e rs   ̂ T ra nsfer Div.
Downingto'wn
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Q U IH IBY
p u m p s

S C R E W  
R 0 T E X
C E N T R I F U G A L
C HE MI C AL

v L E S S  F R I C T I O N

V l e s s  v/ e a r

v l e s s  m a i n t e n a n c e  

1T a l l  a d d s  u p  TO

P O R T E R

QU IMBY P U M P  COMPANY
I N C O R P O R A T E D

ASBESTOS
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VITREOSIL
TUBES VITREOSIL

P r o t e c t  y o u r  G a s  S a m p l i n g  
a g a i n s t  e r r o r s

Vkr U nsuitable, unprotected iron tubes m ay  
nullify  your g a s  sam pling, introduce seri
ous errors. V itreosil (Vitreous Silica) tubes 
avo id  a ll danger of contam ination. They  
cannot rust. They are »indifferent to ther
m al shock; ch em ica lly  inert, non-porous. 
W hen properly protected, Vitreosil tubes 
g iv e  long life. M ay b e  water-cooled.
'ic  The u se of Vitreosil for G as Sam pling  
is  fully covered in  V itreosil Bulletin No. 3. 
W e w ill b e g lad  to sen d  you  a  copy; also  
to answ er an y  specific questions you  m ay  
care to ask  us.

W rite for Bulletin 3.

FLOWSHEET INDEX
P r o f . H . L. O u n , o f the State Univer

sity of Iowa, has sent us an index of 
C hem. & M et. pictured flowsheets which 
he has compiled for his students. Chcm. & 
M et. has featured since 1939 the monthly 
presentation of four-page flowsheets of 
typical chemical engineering processes illus
trated and with descriptive matter.

Index to Chem. & M et. Pictured 
Flowsheets, 1939—1943:

Acetic Acid (wood) May
• Activated Sludge Jan.

Alcohol (molasses) June
Alumina Oct.
Aluminum Sheet May
Ammonia Soda Process Feb.
Ammonia Synthesis TV A  Nov.
Amyl Alcohol and Acetate July 
Bauxite May
Beer July
Beet Sugar June
Bromine (sea-water) Dec.
Buna S Rubber June
Butyl Rubber July
Cane Sugar July
Carbon Dioxide Feb.
Casein and Lactic Acid June 
Caustic Soda Dec.
Cellophane Jan.
Cem ent (wet process) Oct.
Chemical Cotton Apr.
Chlorine Dec.
Coke (byproduct) Dec.
Cordite Oct.
Cyanamide Apr.
Diatomite Aug.
Formaldehyde Sept.
Furfural Refining (lubricants) Dec. 
Gasoline (aviation) Dec.
Glass (plate) Jan.
Glycerine (and soap) May
Glycerine (and red oil) Sept.
Hydrogen Sulphide Jan.
Lactic Acid June
Leather (chrome) Jan.
Lubricants (dewaxing) Oct.
Lubricants (refining) Dec.
Magnesium (sea water) Nov.
Naval Stores Mar.
Paint Mar.
Phenol Apr.
Phenol Nov.
Phenol Plastics Mar.
Phenolic Resin Sept.
Phosphates May
Phosphates (super) Apr.
Porcelain July
Powder (smokeless) Apr.
Pulp (sulphate) Nov.
Pulp (sulphite) Aug.
Rayon (viscose) Jan.
Rayon (viscose) Oct.
Rubber (reclaim) June
Salicylic Acid Aug.
Salt Aug.
Silica Aerogel Feb.
Soap May
Soybean Extraction Sept.
Stearic Acid Sept.
Stoneware (chemical) Sept.
Sugar (beet) June
Sugar (cane) July
Sugar (refining) Feb.
Sulphur (m ining) Mar.
,~pEuric Acid (sludge) May

Nov.
White Lead Mar.
Zinc Oxide ]7eb

The THERMAL SYNDICATE, Ltd.
12  East 46th S treet New York, N. Y.
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T h e  strong solvent power of 
N itropropanes is one o f their ou t
s ta n d in g  c h a ra c te r is tic s . M ild  
odored and wTith  m edium  boiling 
points, 1- and 2 -N itropropane dis
solve a wide range o f materials-— 
including m any for which few sol
ven ts  are know n. A s w ould  .be 
expected  th ey  are also usefu l in 
m any  purifica tion  and extraction 
applications.

In k s , adhesives, lacquers, and 
dopes are a few of the  p roducts  
which are being im proved through 
the use o f the N itropropanes, In  
the protective coating field for ex
am ple, they are the best m edium - 
boiling solvents know n for cellulose 
acetate and acetate butyrate, vinyl

ru b b er. T h e  N itro p ro p a n e s  are 
equally valuable for synthesis, p ro 
viding the basis for preparing such 
w idely  d iverse  p ro d u c ts  as fum i
gants, textile specialties, pharm a
ceuticals, and dyestuffs.

Exam ine the properties o f the 
N itropropanes. Perhaps you will 
find ju s t the characteristics needed 
to so lve y o u r m o st p e rp le x in g  
problem . F o r  samples and further 
in fo rm atio n  write o u r  T ech n ica l 
Service Division.
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u m s  I S  T H E  H i m .

W .  S . R i c h a r d s o n ,  general manager of the 
chemicals division of the B. F. Goodrich 
Co., has been elected vice president of the 
Hycar Chemical Co. He succeeds R a y 
m o n d  W .  A l b r i g h t  who recently resigned 
to become vice president and general m an
ager of the Distillation Products, Inc., of 
Rochester, N . Y.

J o h n  E. P i c k ,  superintendent of the Steel 
and Tube Division of the Timken Roller 
Bearing Co., Canton, Ohio, became vice 
president in charge of the same division at 
a meeting of the company’s board of 
directors last December.

A. N. S w a n s o n  has been appointed chief 
process metallurgist in the Chicago M etal
lurgical Division of the Carnegie-Illinois 
Steel Corp., a U. S. Steel subsidiary.

F r a n c i s  J. P l o e d e r l ,  who has been asso
ciated with Ileresite & Chemical Co. since 
1935 as a chemical engineer, has been ap
pointed technical assistant to the president.

W a l t e r  E. M u r r a y  was elected a vice 
president of the Warwick Chemical Co. 
at its annual meeting. Mr. Murray joined 
Warwick Chemical Co. two years ago as a 
sales manager of the Textile Chemical De
partment. In October, 1943, he was ap
pointed manager of that department.

R .  M a x  G o e p p ,  J r .  has been appointed 
director of organic research of the Atlas 
Powder Co. Dr. Goepp, who joined Atlas 
in 1932 as a research chemist, was gradu
ated from Lehigh University and took his 
doctorate at Oxford University. His work 
has been mainly in the field of carbohydrate 
chemistry'.

C h a r l e s  As G e t z ,  director of the Research 
Division of Cardox Corp., has been elected 
to fill the newly created position of vice 
president in charge of research of that com
pany. Dr. Getz is recognized as an authority 
on carbon dioxide gas and its application to 
fire extinguishing.

E d w a r d  L e d o u x  is now associated with 
the Dorr Company of New York as con
sulting engineer. Mr. Ledoux is the author 
of many technical articles and papers pub
lished here and abroad on the subjects of 
ventilation, air conditioning and adsorption 
of vapors. Several of these have appeared 
in Chem. &  M et.

M a r k  L o v e ,  J r .  is now research director 
at W ood River Refinery, Shell Oil Co. 
L a w r e n c e  L o v e l l  is the new research 
director at the company’s Houston Re
finery.

N o r t h  E m o r y  B a r t l e t t  lias resigned 
from his position as vice president of the 
Pennsylvania Salt Mfg. Co. M r. Bartlett, 
who is a native of Easton, M d., had been 
with the company since 1894.

R o b e r t  W . K r e s s ,  formerly with the re
search department of the Follansbce Steel 
Corp., Pittsburgh, who joined the Special 
Chemicals Division of the Pennsylvania 
Salt Mfg. Co. last November, has been 
assigned to the Chicago office of that com
pany. He will assist in handling sales- 
scrvice work on products of the company’s 
Special Chemicals Division in the Chicago 
territory.

L e o n  E. O s m e r  and M e l v i n  H . M c K i n 
n e y  have recently joined the Gas Proc
esses Division of the Girdler Corp., as 
engineers.

A r t h u r  G. W a x e m a n ,  assistant director 
of the W ar Production Board’s Forest 
Products Bureau, and formerly director 
of the Pulp and Paper Division, has left 
W ashington on a special mission to Eng 
land for the Forest Products Bureau. His 
assignment includes conferring with British 
and other government and industrial offi
cials on problems involving pulp, paper 
and paperboard products. Special attention 
will be given to international problems, 
and the coordination of the activities of 
the allied countries.

L. H. B r a n d t ,  formerly with the National 
Ammonia Division of duPont, has joined 
the technical service department of the 
Pennsylvania Salt Mfg. Co. Mr. Brandt is a 
chemical engineer who has been promi
nently identified with ammonia and other 
heavy chemical utilization in the fields of 
refrigeration, oil refining and heat treating.
In his new position his services will be 
principally devoted to rendering assistance 
to heavy chemical users.

R a l p h  F. N i c k e r s o n  has joined the tech
nical staff of the A. C. Lawrence Leather 
Co., Peabody, Mass., as senior research 
chemist. Formerly he was at Mellon Insti
tute for several years where he engaged in 
cellulose, protein and fiber research and 
more recently was textile specialist with 
Firestone Tire & Rubber Co.

I. H . T a y l o r ,  sice president in charge of 
sales of W yandotte Chemicals Corp., left 
that position Feb. 1 to devote his entire 
efforts to  Merchants Chemical Co.

H a r v e y  N . D a v i s ,  president of Stevens 
Institute of Technology and director of the 
Office of Production Research and Devel
opment, W ar Production Board, has been 
elected an honorary member of the Insti
tution of Mechanical Engineers in Eng
land. Dr. Davis is the fourth living Ameri
can so honored.

J o h n  M. L u p t o n  has resigned his position 
of director of public relations for Acheson 
Colloids Corp., Port Huron, Mich. M r. 
Lupton left that company to become adver
tising manager for the Associated Business 
Papers, Inc.

R o l a n d  E .  K r e m e r s  has been appointed 
director of basic research, with supervision 
over organic chemistry and physical re
search sections, and the newly created bio
chemistry section of General Foods Corp. 
O ther recently announced promotions and 
organization changes affecting the com
pany’s Central Laboratories include Dr. A.

W. S. Richardson Edward Ledoux L. II. Brandt.
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For QUICK OPENING  
and QUICK CLOSING 

Valve Operation

Everlasting'
n r  V a l v e s

T hom as Coyle

T h o m a s  C o y l e ,  chlorine products man
ager of the Electrochemicals D epartm ent of 
E. I . du Pont de Nemours & Co., was 
elected president of the Compressed Gas 
Manufacturers Association, Jan. 24.

T . C . F o n g , instructor in chemical engi
neering at the University of W isconsin, re
ceived his Ph. D. degree in May, 1943. He 
will join the staff of Shell Oil Co. in Cali
fornia in March. He expects to return to 
China after obtaining some industrial ex
perience in the United States.

H a r o l d  S. B e l l ,  widely known in the field 
of petroleum engineering, has become asso
ciated with Condenser Service and En
gineering Co., Hoboken, N . J.

J a m e s  D . C u n n i n g h a m  was recently 
elected to the board of directors of Allis- 
Chalmers Mfg. Co. H e succeeds C h a r l e s  
W . C ox who resigned because of ill health.

A  70-degree  turn o f the operating  wrench 

com pletely opens or closes the Stra ight- 

Lever Type o f Everlasting Valve  . . . and 

the operation  is easy, because the wrench 

g ives am ple leverage.

A d d  to this valuable tim e-saving feature 

the m any other im portant advantages o f 

the Everlasting Valve  . . .  its d rop -tigh t 

seal, its se lf-grind ing action at each m o

tion, its p rovisions aga in st d am age  to disc 

and seat, and its "e ve rla st in g " w earing 

qualities . . . and you have a valve that 

is literally unequalled fo r m any services on 

process lines, em ergency shut-offs, equ ip 

m ent outlets, boiler blow-off, etc.

W rite for Bulletin

EVE RL AST ING  VALVE COMPANY
49 F ISK  STREET JERSEY  C IT Y  5, N. J.

G. O l s e n  who becomes manager of the 
Laboratories, D r .  H. M .  B a r n e s  who be
comes director of the organic chemistry 
section, H . K . M u r e r  appointed director 
of the biochemistry section, C . W . K a u f 
m a n  to head the processing technology 
section, D r .  W . L. R o b e r t s  appointed 
director of the cereal technology section,
H. W . P u t n a m  to head the cereal chemis
try division and D r .  - M a r t h a  J o h n s o n  
appointed head of the division of analytical 
chemistry.

W i l l i a m  J. G i l b e r t  has been added to 
the research department staff of Comm er
cial Solvents Corp. Dr. Gilbert is a mycolo
gist and botanist, having received his Ph.D . 
from the University of Michigan where- 
until recently he was a teaching fellow. 
Pie will be associated with the biological 
division of Commercial Solvents research 
department.

W i l l i a m  L. S im s  II, of Orlando, Fla., has 
been appointed a price executive in the 
Chemicals and Drugs Branch of the Office 
of Price Administration. H e succeeds 
J o s e p h  D . C o p p o c k .  Mr. Sims went to 
OPA last November with some 20 years’ 
experience in a business closely related with 
the drugs and chemicals industry, having 
been connected continuously with Colgate- 
Palmolive-Peet and predecessor companies 
since 1924.

TYPICAL
E V E R L A S T I N G  V A L V E S  

EXCE L  . . .
Outlets of storage and 
measuring tanks

Throttles of hammers 
and hoists

Presses for p lastics

W ashers for laundries, 
cleaners and dyers

Sp ray  lines to rolls

Blow-offs of conden
sers, economizers, vul- 
canizers, purifiers, com
pressed a ir  tanks

Suitable for acids, 
alkalies, caustics, cel
lulose, coal tar, emul
sions, syrups, and oth
er liquids; a lso gases 
and vapors

¿for everlasting protection
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¡ IF IT’S A PROBLEM OF IRON REMOVAL-IT’S A JOB FOR V/NGS

DINGS MAGNETIC SEPARATOR CO j  505 E. Smith St., M ilw aukee 7, Wis, 

World's Largest Exclusive Builder of Magnetic Equipment. Est. 1899

Pulley— D ings builds the m o st pow er
f u l  m a gnetic  p u lley  on the m a rk e t fo r  
s ize !  Installed as head drive pulley on 
a belt conveyor system  th is unit auto
m atically  removes all contam inating  
iron. C ata log ' 250 describes complete 
line of D ings air-cooled pulleys. 
P rincip le  o f O peration

puuEr Iron is at- 
t r  a c t e d  b y  

. m agnetic pul- 
I S P N I a  le y  an(l h eld  

fa s t  to belt un- 
: " t i l  i t  p a s s e s  

"xw",:" u n d e r n e a t h
a n d  o u t  o f  

m agnetic field where it  discharges. N on
m agnetic m aterial passes over in normal 
trajectory. Simple —  positive —  au
tom atic!

r  ,^ u_spencle<3 M agnets (R ectan g u la r) —  
Ideal fo r  app lica tions n o t re ad ily  a d a p t
ab le  to  pulley  in 
s ta lla tio n  o r w here

min. A sk for C at
alog 301.

FR EE MAGNETIC T E ST  
OF Y O U R  PR O D U C T

To find out the iron content of 
your product and how to reduce 
it  to the desh-ed point, send a 25 
to 50 lb. sam ple to D ings. It w ill 
be tested on D ings Separators 
and authentic resu lts and com
plete recom m endations w ill be 
furnished.

FOR STATIONARY INSTALLATIONS 
Magnetic Drum— Consists o f revolv- 

in g  tubular shell 
’ w i W  " al-ound pow erful

; coils. In effect, op- 
eration is  like th a t 

I p u l l e y .  (D raw - 
i n g  s h o w s  oper- 
a tio n .)  D r u m s  

jiSSt' a re  a v a ila b le  in
.. ~f’f . : a wide variety  of

w p  ’■’/  h o u s in g s  w hen
desired. A sk for  

29Sk— - ■ C ata log  660.

Spout Magnet— F o r  in s ta lla t io n  in  bo t
tom  of chu tes. A step  is  p rovided in  
m ag n e t face, w hich iro n  collects. C at
alog 301.

ALNICO
HORSESHOE

MAGNET
V ery  p o w e r fu l,  

2V2”x 3" w ide. Pole  
bases %"x%".

Send Sam ple Today!

magnetic
SEPARATION

Separation— P u rifica tion — Concentration — Crusher and Grinder Protection
I f  you have any problem  involving the removal 

of iron or iron oxides, subm it i t  to Dings fo r con
sideration. Dings has m ade thousands of success
ful applications of electro-m agnetic separation fo r 
rem oving iron from  both w et and dry  m aterials. 
A few  of the s tandard  models of Dings machines 
are  briefly described on th is page. Special applica

tions of the principles of these separators can be 
made to meet alm ost any problem—you may be 
surprised w hat Dings High In tensity  Magnetic 
Separation can accomplish for you. Jobs thought 
impossible a few  years ago are  now done daily by 
Dings Machines. W rite  today for complete in
form ation.

FOR REMOVING IRON FROM 
MATERIAL ON BELT CONVEYORS

FOR PURIFYING POWDERED  
MATERIALS

FOR PURIFYING WEAKLY 
MAGNETIC DRY MATERIALS
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The use o f  worm gear speed reduction in  Reading 
Electric Hoists is the reason w hy there are only four 
m oving parts. This means fewer wearing parts, both 
gears and bearings and a sim pler more compact 
design. The result is a minimum o f maintenance 
that can be handled by the average mechanic.

It w ill pay you to investigate the m oney saving  
features o f R eading Electric Hoists. For fu ll technical 
inform ation write for Bulletin 1004.

C H A IN  H O IST S -ELEC T R IC  H O IST S  
O V E R H E A D  T R A V E L IN G  C R A N E S

The new Allis-Chaln.crs director is presi
dent of the Republic Flow Meters Co. and 
is also chairman of the board of the Illinois 
Institute of Technology.

I I a m p d e n  W . H a r d i n g , secretary of H .  C. 
Harding, Inc., of Philadelphia, was cited 
last September for participation in raids 
totaling more than 10 0  hours and received 
the Air Medal. First Lieut. Harding has 
been stationed in India for the past year.

HAS SO FEW 
MOVING PARTS

F o r  M I X I N G  a n d  
A G I T A T I N G

I A W R E N C E  C E N T R I F U G A L « ;
h a  FOR EVERY V *  PUMPING DUTY

G. p .  Curmc, Jr.

L. P. M c A l l i s t e r ,  who has been met
allurgical engineer for Lukens Steel Co. 
since 1936, has been appointed assistant to 
the general superintendent with specific 
duties of quality control.

G e o r g e  O. C u r m e , J r . has been an
nounced the 1944 winner of the W illard 
Gibbs Medal. Dr. Curme is vice-president 
and director of research for the Carbide and 
Carbon Chemicals Corp. Formal presen
tation of the medal will be made in May.

L e o n  K. G r o v e  has resigned his position 
as cost control and methods engineer at 
Southern Alkali Corp. to accept the posi
tion as assistant chief engineer of Great 
Southern Corp.

D o n a l d  P r i c e  has joined the research staff 
of Interchemical Corp. to coordinate their 
research projects in the pharmaceutical and 
fine chemicals fields. Dr. Price was formerly 
director of the Organic Research Labora
tory of National Oil Products Co.

F r e d e r i c k  E. H e r s t e i n ,  formerly with 
Chemical W arfare Service at Edgewood 
Arsenal, has been engaged as development 
engineer and assistant to the chief engineer 
of the General Ceramics Co. He will work 
on the development of ceramic equipment 
for the chemical and allied industries with 
particular reference to postwar applications.

C h a r l e s  E. M a c Q u i g g , dean of engineer
ing at Ohio State University, was given the 
James Turner Morehead Medal of the In
ternational Acetylene Association a t a din
ner in his honor Jan. 24. T he medal is 
awarded annually by the Association in 
recognition of outstanding work in the 
acetylene industry or for advancements in 
the production or use of calcium carbide.

READING CHAIN & BLOCK CORPORATION 2105 ADAMS ST., READING, PA.

These two operations, in connection with pulps, sludges and 
mixtures containing fibrous or solid materials, are important 
factors in the over-all economy of many process plants. 
LAWRENCE CENTRIFUGAL PUMPS—in various types, both 
horizontal and vertical—have proved highly successful and 
economical in this class of service, handling materials covering 
a wide range of fluidity, and both hot and cold. Besides 
serving as a mixer or agitator, the same pump can he used 
for charging the mixing tank and for unloading the batch after 
mixing—an important saving in equipment cost. We have had 
extensive experience in these applications of LAWRENCE 
CENTRIFUGALS. Let us work with you, on problems of 
this character in your plant. Your inquiries will place no 
obligations upon you.

LAWRENCE MACHINE & PUMP CORP.
369 M arket S treet LAWRENCE, M ASS.

Left —  V e r t i c a l  
S lu d g e  P u m p  f o r  
m ix in g  v o l a t i l e  
s lu d g e .

Right —  H o r i z o n ta l  
P u m p  m ix in g  a n d  
h a n d l i n g  s lu d g e .
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W i l l i a m  I. B u r t  has been appointed gen
eral manager of the recently created chem
ical division of the B. F. Goodrich Co. and 
will be responsible for operation of all 
plants in the division. O ther appointments 
include D r . F r a n k  A. S c h o e n f e l d  who 
directs technical matters, sales service and 
process development; and D r . V i c t o r  E. 
W e l l m a n ,  director of purchases.

D o n a l d  L. C o l l i n s  has joined Pennsyl
vania Salt Manufacturing Co. where he will 
have charge of development of new and 
improved agricultural chemicals in further
ance of the company’s recently announced 
agricultural chemicals division program.

W i l l i a m  J. C o l v i n  has been named plant 
manager of the Camden, N . J. operations 
of Monsanto Chemical Co. to succeed 
J o h n  J. I I f. c k  who lias retired.

A. E. S t e e v e s  lias been appointed chief 
chemist for Swift Canadian Co. with juris
diction over the company’s laboratories 
throughout the Dominion and headquarters 
in Toronto.

O. M. U r b a i n  has been appointed to the 
staff of Battelle Memorial Institute and 
assigned to its division of analytical chem
istry. Dr. Urbain graduated from Ohio 
State University in 1909 and received the 
degree of Doctor of Science from Ohio 
Northern University in 1928. From 1916 
to 1943 lie was the owner and director of 
the Urbain Laboratories, Columbus.

O B I T U A R I E S
G u y  C. H o w a r d  died last December 1 9 .  

He had been associated with the Marathon 
Paper Mills Co. on special development 
work since 1927.

R o b e r t  C. M o r a n ,  supervising chemist of 
the research and development division of 
the Socony-Vacuum Oil Co.. died January 
10 at his home. Dr. Moran was a research 
chemist with the D uPont Co. before join
ing Socony-Vacuum in 1924.

E- J- W a l s h , vice president and general 
manager of the Chattanooga Boiler & Tank 
• ° ’ 'in  " ’hich he had been connected 

since 1912, died Januarv 10 in a Chatta
nooga hospital.

P fTMUlE L  A y c o c k  died December 29
■ er eing struck down bv a h it and run 
driver.

R i c h a r d  J e n n i n g s , a field engineer with 
rcn!-e r | i ni^  Enters, died Jan. 23 at Laiv- 
Oi; ’ 1 ass-.M j- Jennings, who joined the 
nlptwi or8anual:*on >n 1927, had just com- 

¡1, some test work on filters in a paper 
rliage' Str'°^en w*th a cerebral liemor-

•md tr™  / l ALLSTEEX, vice-president
p , .urer °f the Ilg Electric Ventilating

A r m o u r J an' ^  graduate of 
pa™ in 1916 E' ^  joined ^  *  C° m '

fm^tbp f  ’ -aIa-?:KG- Plant superintendent
non b h l de A‘r Products C o > d ^ d  last month at the age of 4 3 .

I f  y o u r  r e s p o n s i b i l i t y  E S

M A I N T E N A N C E *  r e a d  t h i s

» c o r r o s i o n c o n t t o l

Premise: P la stic s  d o  n o t corrode. 

Prem ise: CO-RES-CO p erm a n en tly  b on d s a 

p la s t ic  coa tin g  to  an y  m eta llic  surface. 

Conclusion: T o  com b at co rro sio n  effectively , 

econ om ica lly , u se  C O -R ES-C O  th e p la s t ic  
corrosion  resistan t coatin g .

D a t a ------------------------------- —  —

I 
IFor busy plant executives and engineers:

CO-RES-CO IS  NOT A PAINT. It is a p la s t ic  so lu tion  in
a hydro-carbon veh icle.

CO-RES-CO DOES NOT OXIDIZE. It dem onstrates m any  
tim es greater resistance to severe acid, alkali, salt spray  
and to general w eathering than can be expected  from  any  
o f the oxidizing paints.

CO-RES-CO EMPLOYS NO DRYERS. (To w hatever ex
tent dryers are used in the paint film , the paint is w eak
ened exactly to that extent.)

CO-RES-CO IS WIDELY U SED. It is an accepted m ethod  
o f corrosion control in  m any industries and official gov
ernm ent departments.

WRITE for further data, giving details o f  your corrosion  
and m aintenance problem s for specific analysis.

CORDO CHEMICAL CORP • Norwalk, Conn.
(Formerly: Corrosion Control Corp.)

C O R E S C O
T H E P L A S T I C  c o r r o s i o n  r e s i s t a n t  c o a t i n g
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n o t h in g  to  b e c o m e  
lo o s e — n o t h in g  to  d e v e l o p  l e a k s  o r  
b r e a k d o w n s — a n d  b e i n g  m a d e  o f 
s im i l a r  m e t a l s  t h e r e 's  n o  e l e c t r o l y s i s  
to  c a u s e  c o r r o s io n .  I t 's  m a d e  o l  h i g h  
t e s t  c a s t  i r o n ,  e n g i n e e r e d  a n d  t e s t e d  
to  o p e r a t e  w i t h  e i t h e r  s t e a m  o r  h o t  
w a t e r  u p  to  250 l b s .  p r e s s u r e .  G R ID  
" f i n "  s e c t io n s  c a n  a l s o  b e  a d a p t e d  
f o r  u s e  a s  r a d i a t o r s ,  b o t h  o p e n  a n d  
c o n v e c to r  t y p e .

G R I D  h a s  p r o v e n  

i t s  m e r i t  -

ON HIGH
PRESSURES 

•

FOR 14 
HEATING  
SEASONS  
WITHOUT  
FAILURES

W h y  i n s t a l l  a  
u n i t  h e a t e r  
t h a t  w i l l  l o s e  
i t s  e f f i c i e n c y  
w i t h in  a  s h o r t  
p e r i o d ,  w h e n  

y o u  c a n  g e t  G R ID  f o r  p e r m a n e n c y ?  
G R ID  U n i t  H e a t e r s  a r e  b u i l t  to  l a s t  
f o r  y e a r s — to  o u t l a s t  o t h e r  t y p e s  o f  
h e a t i n g  e q u ip m e n t ,  b e c a u s e  n o  o t h e r  
u n i t  h e a t e r  h a s  i t s  l a s t i n g  q u a l i t i e s .  
C a p a c i t y  t a b l e s  a n d  c o m p l e te  i n f o r 
m a t i o n  u p o n  r e q u e s t .

D. J. MURRAY MANUFACTURING CO.
WAUSAU, W ISCONSIN
Offices in Principal Cifies

U N I T  

H E A T E R

1 9 8

I N D U S T R I A L  N O T E S
The C o r r o s i o n  C o n t r o l  C o r p ., Nor
walk, Conn., changed its corporate name 
as o f Jan. 1  to C o r d o  C h e m i c a l  C o r p .

W . S. R o c k w e l l  Co., New York, has pur
chased the business of the Gehnrich Corp. 
of Long Island City and will continue it 
as the Gehnrich oven division of the com
pany.

C o m b u s t i o n  E n g i n e e r i n g  C o ., In c ., New 
York, has appointed O tto de Lorenzi di
rector of education of the company. For 
some years Mr. de Lorenzi has served as as
sistant sales manager and in his new ca
pacity will collaborate with engineering 
schools, technical associations and societies 
in the furtherance of technical education 
matters.

T he F a l k  C o p ., Milwaukee, has appointed 
Thomas F. Scannell general sales manager 
in charge of sales for all Falk products. 
John S. W ilkinson will act as assistant sales 
manager in charge of foundry sales.

R o s s  H e a t e r  &  M f g . C o ., Buffalo, has 
opened a factor}' branch office in the New 
Center Bldg., Detroit. Frederick J. Lupke, 
Jr., who was assistant production manager 
at the Buffalo plant is in charge of the 
new branch.

L i n k -B e l t  C o ., Chicago has elected E .  L .  
Berry and Richard F. Bergmann vice-presi
dents of the company. Mr. Berry has been

serving as vice-president and general man
ager of L i n k -B e l t  O r d n a n c e  C o  Mr. 
Bergmann is the company’s chief engineer. 
John E. M artin has been appointed man
ager of L i n k -B e l t  O r d n a n c e  Co. with 
headquarters at the plant.

B. F. G o o d r ic h  C o ., Akron, has promoted 
Edward H. Fitch to the position of mer
chandise manager of the combined autom o
tive, aviation and government sales divi
sions.

K r o p p  F o r g e  C o ., Chicago, has ap
pointed Charles L. Foley engineering sales 
representative for New York and ad
jacent territory. Announcement is also 
made that W . R. Moore of W est H art
ford no longer represents the company as 
Connecticut has been taken out of the 
New England group and assigned to New 
York.

K i e l y  & M u e l l e r , In c ., N orth Bergen, 
N . J., has given exclusive sales representa
tion in Oklahoma to the F. L. Murdock 
Co. of Tulsa. T he company will be 
represented in Texas and Louisiana by 
the Daniel Orifice Fitting Co. of Houston.

H . K. P o r t e r  C o . ,  I n c ., Pittsburgh, 
has opened a new office at 50 Church St., 
New York, which will serve as an eastern 
center for the company’s sales and ex
ports. Thomas Mac Lachlan has been 
named general manager. From the same

■ f l \O W > A R S 0 f l  

*  '£ 0 #

•  F L A SH T R O N , in trodu ced  in to  a 
co n tro l system , m akes p o ss ib le  e x 
c e p t io n a l  s p e e d  o f  r e s p o n s e  an d  
extrem e accuracy in  reco rd in g  and  
in d ica tin g  w ork .

•  T h e  use o f  F lashtron  ap p lied  to a m icrom eter d ev ice m ade 
p o ssib le  the m aintenance o f  a se ttin g  to 1 / 1 0 ,0 0 0  o f  an inch .
•  F lashtron requires on ly  very sm all en erg iz in g  currents. 
T h is  a llo w s o p era tio n  w ith  a m uch le ss  d egree o f  m ove
m ent o f  con tacts than required w h ere the ordinary currents 
are in volved .
•  F L A SH T R O N  perm its recip roca l co n tro l, its output c ir
cuits accom m od atin g  m otors, so le n o id s  or o th er p ow er  
co n tro l d ev ices.

For the com p lete  F L A SH T R O N  story w rite:

C O N T R O L
D I V I S I O N

THORDARSON ELECTR IC  MFG. CO. • 500 W. Huron S t . ,  Chicago, III.
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office R. G. Newell will direct activities 
of the company’s Quimby pump division 
in New England and New York.

M o n s a n t o  C h e m i c a l  C o ., Everett, 
Mass., has appointed Edward Hathaway 
purchasing agent for the Merrimac divi
sion and for the New England Alcohol 
division. He succeeds Everett E. Brainard 
who retired after 54 years service with 
the company.

T h e  E d w a r d  V a l v e  & M f g . C o ., C h i -  
cago, has promoted Ralph I I. Ilcbcrling to 
the position of vice-president where he 
will continue to supervise manufacturing 
activities of the company.

L i b b e y - O w e n s - F o r d  G l a s s  C o ., T o
ledo, has expanded into the fields of 
plastic resins through the acquisition of 
Paramet Chemical Corp. T he glass com
pany formed a subsidiary, the Paramet 
Corp., which purchased the physical as
sets, patents and good will of the chemi
cal corporation whose plant is in Long 
Island City.

W y a n d o t t e  C h e m i c a l s  C o r p ., W yan
dotte, Mich., announces that Fred A. 
Conkle is now manager of the distributor 
sales department. Mr. Conl^e had been 
with the W illiam Lynn Chemical Co., 
Inc., of Indianapolis since 1940, first as 
sales manager and later as general manager.

D ia m o n d  A l k a l i  Co., Pittsburgh, an
nounces that Raymond Diaz, formerly 
treasurer of Benner Chemical Co., C hi
cago, has joined the Diamond organiza
tion as supervisor of district offices for the 
Diamond Alkali Sales Corp.

S h a r p l e s  C h e m i c a l s , I n c ., Philadel
phia, at the beginning of the year moved 
its executive offices to larger quarters at 
123 South Broad St.

P e n n s y l v a n i a  S a l t  C o ., Philadelphia, 
has established a new sales division to be 
known as the agricultural chemicals divi
sion. The company’s research and develop
ment department is engaged in a study of 
important new agricultural chemicals.

C o m m e r c i a l  S o l v e t s  C o r p ., Terre 
Haute, Ind., has organized an agricultural 
division of the sales department. The 
new division will be in charge of Hugh 
R. Stiles.

D e v o e  & R a y n o l d s  C o ., New York, 
has appointed A. FI. Mohrhusen general 
merchandising manager. This newly cre
ated post entails direction of a coalition 
of departments, including sales promotion, 
advertising, merchandising and sales re
search and training.

F r e e p o r t  S u l p h u r  C o . ,  New York, 
has placed Phil A. Lawrence in charge of 
purchases for its subsidiaries, Nicaro Nickel 
Co. and Cuban-American Manganese 
Corp.

T h e  T i m k e n  R o l l e r  B e a r i n g  Co., 
Canton, Ohio, has advanced A. M. Donze 
to the position of vice-president in charge 
of production. He is succeeded as factory 
manager by H. M . Richey.

5 0 0  a n d  1 0 0 0  G a l lo n  J a c k e t e d  
P r o c e s s i n g  V e s s e l s — 1 5 0  L b s .  
w o r k i n g  p r e s s u r e  9 / 1 6 "  p l a t e  
A S M E  C o d e  —  U - 6 8 .

1 0 1 1 (1 1
P R E S S U R E  V E S S E L S
fo r  PROCESSING EQUIPMENT

To M eet Your Standard  
or Special Requirem ents!

"N ational" is an  organ ization  id ea lly  fitted  to d o  the  
"unu su al"  eq u ip m en t jobs req u ired  b y  th e ch em ic a l 
p ro ce ss in g  industry. H ere is  a com b in ation  of out
stan d in g  e n g in e e r in g  skill, e x p e r ie n c e  an d  craftsm an
sh ip — b a ck ed  b y  o n e  of th e m ost m odern  an d  b est  
eq u ip p ed  fab ricatin g  p lants in  th e industry. If you  
h a v e an  "unusual"  p rob lem  in v o lv in g  p ressu re  v e sse ls  
for p ro ce ss in g  eq u ip m en t— con su lt "NATIO NAL". W e  
are fam iliar w ith ev e ry  typ e  of w e ld e d  stee l, a lloy  or 
sta in less s tee l p la te  con stru ction . A c c e p te d  h ig h  stan d 
ards are carried  through out th e en tire  m an u factu rin g  
c y c le — constant in sp ectio n  w ith  sp ec ia l X-ray m a ch in es  
and o th er ex a c tin g  d e v ic e s  to ch e c k  a ll p r o ce ss in g  and  
m aterials. Let us co o p era te  w ith  you!
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lient Transfer » Evaporation • Drying • Distillation •Absorption • Extraction • Crystallization

SELF-CONTAINED UNIT 
FOR SOLVENT RECOVERY

ALL WELDED STEEL COLUMN 
FOR SYNTHETIC RUBBER PRODUCTION

VACUUM PAN FOR 
MILK & FOOD PRODUCTS

VITAMIN EXTRACTION PUNT

DISTILUTION PUNT FOR THE 
PRODUCTION OF SUPERFINE ALCOHOL

ACME COPPERSM1THING & MACHINE CO., ORELAND, PA, TYPICAL PILOT PLANT INSTALLATION
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fU M  THE 196 Ilf i:\ P fM U I;
DAN GUTLEBEN, Engineer

'l'H E  FAMOUS A G R IC U LTU R IST
Theodore Hapke of the Pioneer Nebraska 
factory promoted a Beet Sugar House at 
Glendale, Arizona in 1905. Construction 
proceeded amid great enthusiasm, bu t not 
too much Capital, or even investigation as 
to suitability of soil and climate. 5,000 
acres of beets grew luxuriantly. Great was 
the prospect of profit. Then, like a thief 
in the night, came the pestiferous white 
fly out of the parching desert, attracted by 
the green beets. The flies multiplied in 
astronomical progression. The beet fields 
were dead; beaten by the white fly. How
ever, amazingly, there stood in those ruined 
fields an occasional robust beet in defiance 
of the fly! W ith  great care and kindliness 
these individuals were dug up and pre
served over the winter.

Beets are biennial plants, producing 
sugar the first year and seed the next. The 
Glendale roots were now planted and 
yielded seed. T he next year this seed pro
duced beets which inherited in large part 
the disease-resistant qualities of the par
ents. Then the outstanding individuals 
from this crop were selected for future 
propagation. And so after many years of 
painstaking faithfulness and patience a beet 
was developed that laughs at white flies.

Thus evolved the famous Glendale seed 
farms jointly operated by Great W estern, 
Holly, American Crystal and Amalgamated 
Sugar Companies and now supplying seed 
for a large part of the inter-mountain beet

fields. Furthermore, by favor of the winter- 
less climate, the former biennial beet which 
had to be carefully uprooted in the fall and 
replanted in the spring, now proceeds, after 
the sugar producing period, to grow into a 
seed producer without transplanting. T he 
farms are a monum ent to a thoughtless 
mistake and would not have come into 
existence but for failure to investigate the 
beet producing ability of the locality. The 
factory failed and was dismantled bu t the 
value of the farms spread over the entire 
intermountain area.

SUGAR POSSESSES the peculiarity of 
growing best where least demanded. Tropi
cal sunshine acts in the manner of a 
catalyzer to synthesize the sugar compound, 
but the phlegmatic tropical planter does 
not need the energy which the sun stores 
in the plant and so he ships it northward. 
A hundred million years ago heat energy 
accumulated in the tropical swamps in 
endless cycles of vegetation and subsequent 
consolidation into coal. A pound of coal 
has a calorific value of 14000 BTU., and 
a pound of sugar contains exactly half of 
this. In Pennsylvania the trucks deliver 
6-ton loads of anthracite from the mines 
to tidewater and return with 6 tons of 
tropically grown sugar refined “in transit’’ 
at the tidewater refineries. Michigan or 
Colorado farmers can also raise sugar, but 
right where it is most craved the greatest 
effort is required to produce it.

Setting-up exercises applied by Lt. John G. Pershing in ’95 to the freshmen at 
Nebraska, and since followed religiously by the chronicler every morning. Next 

month’s issue will detail the remaining 8 exercises

/  -ARMS SIDEWARD 
PALMS UP 

FLOP WRISTS -cO COUNTS 
Z 'SAMS-PALMS DOWN 
flop wrists - ¡o courrrs

3 -arms sideward
TWIST ARMS SACK 
AND FORTH 
EO COUNTS

4  ARMS SIDEWARD 5  ARMS SIDEWARD
CIRCLE ARMS 

FORWARDEOCOUNTS 
REVERSE 10 COUNTS

HANDS ON SHOULDERS 
LIFT HEELS 

RETURN ARMS 
AND SINK 
EO COUNTS

0 K & 7   Q~

G-arms sideward
CLAP HANDS IN FRONT 
AND FLING FAPBACK. 

LIFTING HEELS 
BO- COUNTS

7-ARMS AT SIDE 
ROLL SHOULDERS 

AND LIFT HEELS 
FORWARD -PO COUNTS 
REVERSE -20COUNTS

I
S-HANDS FOLDED BEHIND HEAD 
, PRESS HEAD ACAINST HANDS. 
ELBOWS OUT AND HEELS UFTED. 
¡ FULL HEAD FORWARD. ELBOWS 

TOGETHER -AND SINK.
EO COUNTS

9 ARMS SIDEWARD 10-LEFT ARM UP. 
TWIST TO THE RIGHT RIGHT ARM DOWN
THEN TO THE LEFT 
AS FAR AS POSSIBLE 

EO-COUNTS

CIRCLE BOTH CLOSE TO 
SIRES UKE A WINDMILL 
fORWAPD-EOCCUNTS 
REVERSE EO COUNTS

N A TU R E HAS BUILT an amazingly in
genious sugar-making apparatus. T he pro
cedure of synthesizing from the three ele
ments that compose sugar is known to some 
extent. T he apparatus is a variety of plants 
widely distributed over the earth. It has 
roots for stabilization and for the extraction 
of plant food from the soil. Further, it is 
fitted with leaves where the manufacturing 
is accomplished, and a large structural stem 
which provides space for storage of the fin
ished product and for the conveying 
mechanism between the various depart
ments.

T H E  ROOTS E X TR A C T nitrogen and 
mineral m atter (potassium ,1 phosphorus, 
calcium) from the soil for structural 
maintenance, and possibly for use as 
catalyzers.* These materials are transported 
through capillary tubes to the leaves by 
means of water drawn from the soil. The 
roots will go down after water even if they 
have to burrow seven feet to reach it. The 
water provides in part the raw material 
from which the sugar is made, and the sur
plus exudes from the leaves and evaporates 
so as to maintain continuous transportation 
upward from the soil. A cane plant re
quires 6 barrels of water for every pound of 
sugar it produces. An average beet root, 
operating in cooler and less hum id sur
roundings, gets along on a third of a barrel 
of water for the season.

IN  T H E  T R O PIC S the plant is designed 
to operate in the warmth above the ground. 
T he only protection provided, besides stur
diness to resist wind, is a wax that oozes out 
to insulate the stem against evaporation of 
water in which the sugar is stored, 'lh e  
sugar is kept in dissolved state for con
venience of transport and assimilation. In 
the Tropics, furthermore, this plant (tall 
rank sugar cane) grows with little assistance 
from the planters and thus conforms to the 
lethargic habits and predilections of tropical 
natives. After the harvest, a fresh crop 
sprouts out from the old roots, and this 
process repeats for as many as 1 0  crops. 
Notwithstanding N ature’s lavishness, she 
responds prodigiously to the planter’s co
operation. One hundred years ago, cane 
which the natives accepted as free manna 
from heaven delivered 5 tons per acre with 
7% of sugar. Now the highly skilled 
Florida planters harvest 40 to 60 tons per 
acre at 17% of sugar while the Hawaiian 
planters harvest even more. T he  recent

* This word, according to Researcher Dietz, 
covers much ignorance of chemical process.
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TIME-SAVING DATA ON

D E M IN G  P U M P S
Here, in  condensed form, is a  convenient reference list 
of the various types of D em ing Pumps, their respective 
range of capacities, and the related catalog data w hich is 
available to  you upon request.

C A T A L O G
N U M B E R T Y P E  O F  P U M P

C A P A C IT Y
R A N G E

47 0 0 -8 Deep  W e ll Turbines 15 to 3 00 0  G. P.M.

4701 M inutu rb  Deep W e ll Turb ines 15 to 80  G .P .M .

4 2 0 0 S in g le -S ta g e ,  S id e  Suction, Two 
Ball Bearing Centrifuga l Pumps

10 to 3 6 0 0 G .P .M .

4 0 0 6 S in g le -S ta ge ,S id e  Suction,Sing le  
Ball Bearing Centrifuga l Pumps

10 to 3 6 0 0 G .P .M .

4 3 0 0 M o to r M ount Centrifuga l Pumps 5 to 650  G. P.M .

5 0 0 3
Single -Stage, Sp lit  C ase  Centri
fu ga l Pumps U p to 5 0 00 G .P .M .

3 9 0 0 -A
z i,  J i ,  1 a n d  1/4 in c h  S id e  
S u c t io n  S in g le  B a l l  B e a r in g  
C entrifuga l Pumps

2 to 80 G. P.M.

3000
Self-Prim ing C entrifuga l P um p s 
(Portable and  Stationary types)

10 to 300  G. P.M .

100 0 M in e  Dew atering Pumps W id e  Range

4603 Sum p Pumps. Vertical types 10 to 320 0  G. P.M .

4700 -G
Turbine-type G a so line  and  Fuel 
O il Pumps

15 tolOOO G .P.M .

300-B
T r ip le x  P o w e r  P u m p s— Sing le  
Acting

W id e  range

C a t a lo g " E " W ate r System s— A ll Types A ll capacities

J-4900-B Jet Pumps a n d  W a te r  System s 200to4500G .P .H .

Cata log
" 3 3 "

Com plete catalog. G enera l line A il capacities

Any one or m ore of the above catalogs w ill be sent to 
you prom ptly  upon request. A nation-w ide netw ork of 
D em ing D istributors provides local cooperation for you 
anyw here—anytime.

THE DEMING CO. • SALEM, OHIO, U.S.A.

F O R  W A R  I N D U S T R I E S

record on a Hawaiian plantation was 130 
tons of cane per acre in 2 2  months of 
growth, equivalent to 17.97 tons of sugar.

BECAUSE O F  T H E  RESTR IC TIO N S
of wars, blockades and tariffs, nature’s 
favored sugar bowl is not freely accessable 
to the north. For these regions, good old 
Nature, assisted by governmental decree, 
developed a prolific plant in the sugar beet. 
This plant is built mostly underground and 
is fitted with a crown from which leaves 
protrude like elephant ears to absorb the 
rays of sun. T he big tap roots are thus 
protected against early frosts and excessive 
water evaporation. They send out fibrous 
roots in all directions to collect food and 
water from the soil. They likewise respond 
generously to the planters’ cooperation. <

T H E  M YSTERY O F T H E  PROCESS by U 
which the plant combines carbon, hydrogen 
and oxygen into sugar (C ,J U O u ) has been 
intriguing chemists for generations. The 
leaves contain green chlorophyll which is 
suspected of providing the screen for ap
propriating certain actinic rays of the sun. 
T he water brings up minerals from the soil 
which arc available as catalyzers while the 
sun furnishes heat to promote the reactions. 
W ith  this equipment the leaves then pro 
ceed in four stages, to wit:

1. Carbon is extracted from the carbon 
dioxide of the air and is compounded with 
water to form water gas, a mixture of car
bon monoxide and hydrogen. This is the 
same product that is produced at the city 
gas works when incandescent coke is 
sprayed with water.

2. The water gas converts into formalde
hyde.

3. This is immediately transformed 
(polymerized) into glucose and fructose 
(also called dextrose and levulose).

4. One molecule of glucose plus one 
molecule of fructose are then condensed by 
the extraction of one molecule of water to 
form sucrose.

T H E  FIN ISH ED  SUGAR, dissolved in 
water in varying portions up to 25% , is 
then stored in the cane stalk or beet root 
for the same thrifty purpose that impels the 
bee to store honey in the comb. Some 
plants, like corn and grapes, are satisfied 
with the production of glucose and fructose . 
and do not concentrate their product into 
sucrose. In the stomach, the sucrose is 
effortlessly and almost instantaneously ! 
transformed into glucose by the inverting «■’ 
effect of the acids, plus the addition of 
water.

FO R  O N E H U N D R E D  FIFTY  YEARS
the beet has been a garden plant, but the 
garden technique cannot continue to pro
duce. sugar at the psychological nickel-a- 
pound rate while the gardener clamors for 
more abundancy and the ,40-hour week. 
The scientific beet-culturists deal with a 
complexity of variables of soil, climate,
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moisture, seed qualities, parasites, soil in 
testation, weeds and farmer superstition 
T he beet seed is a shapeless miniature of a 
cabbage head. Each seed contains a num 
ber of germs. One hundred years of effort 
has failed to produce a machine that can 
plant these irregular seeds in squares as is 
done with corn to permit cross cultivation 
for weed control. The engineers have 
found it impossible to make a machine to 
fit the seed and so the farmers have hit 
upon the idea of fitting the seed to the 
machine. They have devised a mill to split 
the seeds to make them single germ and 
of uniform size. Under a 1943 develop- 
bent these rough seeds are enveloped in 
uniformly sized pellets composed of a mix
ture of water soluble inert and beneficial 
materials that protect the seed and make 
it round to resemble a pea. Heretofore the 
seeds were dropped in a continuous row 
and subsequently, with uncomfortable 
stoop labor, the surplus plants were up
rooted. Now the labor cost of planting 
beets promises to be suddenly cut by 50%. 
Furthermore, harvesting machinery is now 
developing that will remove the bugbear of 
hand labor.

T he tops of the beets under the re
stricted area where the leaves are attached, 
serving in the manner of a filter, collect 
certain impurities which hamper sugar ex
traction in the factory. These tops are cut 
off by means of a machete under benefit 
of the harvester’s judgment. It has not 
been possible to endow a machine, with 
discernment to cut at the correct line. If 
the machine cuts off too much, there is a 
loss of sugar. If too little is cut off, im
purities enter the process to challenge the 
ingenuity of the chemists. At any rate, as 
costs of labor and materials have risen, the 
technologists have made process improve
ments to counteract these costs and thus 
maintain a constant sales price.

SUGAR HOU SE CHEM ISTS collaborate 
with the farmers and cooperate with N a
ture in the improvement of sugar produc
tion. However, chemist Prudhomme, the 
Frenchman, proposed to usurp N ature’s 
prerogative and offer competition. In order 
to establish priority he took out letters 
patent (U . S. No. 2 121 981). In 1934 
our Doc, by invitation, visited his labora
tory in France. Prudhomme made great 
mystery about his process. In order to 
create impressiveness he sent his assistants 
out of the laboratory and conducted his 
conversations with Doc in a whisper! He 
gave Doc some crystals which he claimed 
were produced in his pilot plant. Prud 
homme and his fantastic activity were 
dramatized by novelist E. C. Large in 
“Sugar From The Air.” For realistic effect, 
the novelist piped C O , from a neighbor
hood power plant chimney, b u t he did not 
have the daring to carry his process to the 
table variety of crystals. In the competition 
between planters and chemists, the planters 
have the advantage of superiority in num 
bers and of being first in the field.

Prefabricated stain- 
Plate 47100 less steel piping made 

to special order.

Plate 7071 Special pipe. Baffles 
and  nozzles electri
cally welded on.

f e whSliîi-îè'S'fr

L tw i 1 .

'W Ê ÏÈ !1-

m

W all Thicknesses # 1 8  g a u g e  to A"

P r e fa b r ic a te d  a l lo y  p ip in g  b u i l t  a t  th e  B lic k m a n  

p la n t  a ssu re s  y o u  o f  t r o u b le - fr e e , s p e e d y  f ie ld  

e r e c t io n . A l l  a s se m b lie s  a re  c a r e fu lly  la id  o u t  

a n d  d o u b le  c h e c k e d  fo r  d im e n s io n a l a ccu ra cy .
W o r k in g  fr o m  y o u r  b lu e  p r in ts  o r  fr o m  p la n s  

d r a w n  b y  o u r  o w n  e n g in e e r s ,  w e  c a n  s u p p ly  

c o m p le te  p r e fa b r ic a te d  u n its  a n d  f itt in g s  in  a n y  

d ia m e te r . S tr a ig h t  le n g th s  are  a v a i la b le  in  4" 
d ia m e te r  a n d  la r g e r . A l l  B lic k m a n  p ip in g  is  

w e ld e d  b y  e x p e r ts  a n d  h as sm o o th  in s id e s . C a ll  
o n  u s fo r  q u ic k  d e liv e r y .

A L L  O RDERS SU BJECT  

-*- TO  G O V ER N M EN T

P R IO R IT Y  R E G U L A T IO N S

S .  B L I C K M A N ,  i n c .
609 GREGORY AVENUE • WEEHAWKEN, N. J.

TANKS • KETTLES • CONDENSERS . AGITATORS • EVAPORATERS • PANS • VATS • CYLINDERS • ALLOY PIPING
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TESTED PLASTIC 
APPLICATIONS

The d e s ig n e r  w ho  r e a l ly  
k n o w s  the characteristics 
and suitability of today’s 
plastic materials faces a 
vast, new horizon of ideas, 
opportunities, and rewards. 
To give you such information 
is the purpose of this con
venient handbook. It pro
vides the specific, tested 
data that will enable you 
to evaluate plastic materials 
in relation to the particular 
design problem you have 
at hand.

All the designer should 
know about p lastics is 
in these chapters:

1. T y p e s  A v a i l a b l e ,  B a s i c  
C o m p o u n d in g  M a t e r i 
a l s

2. C o m p a r a t i v e  P r o p e r 
t i e s  o f  P l a s t i c  M a t e r i 
a l s

3. B a s i c  P r i n c i p l e s  o f  
M o ld i n g  a n d  M o ld  D e 
s ig n

4. P r i n c i p l e s  o f  D e s ig n
5. C o m m o n  F a u l t s ,  C a u s 

e s  a n d  R e m e d ie s  in  
M o ld e d  P a r t s

6. M a c h i n i n g  a n d  F i n 
i s h i n g  P l a s t i c s  P a r t s

f. P h e n o l i c  P l a s t i c s
8. C a s t  P h e n o l i c s
9. U r e a  P l a s t i c s

10 . A c r y l i c  P l a s t i c s
11. P o l y s t y r e n e  M a t e r i a l s
12 . V in y l  P l a s t i c s
13. V i n y l id e n e  C h l o r id e
14. C e l lu lo s e  A c e t a t e  P l a s -

 -  t ic - . ...........................................
15. E t h y l  C e l lu lo s e
16. L a m i n a t e d  P l a s t i c s
17. P l y w o o d s  a n d  A d h e s 

iv e s
D i r e c t o r y  o f  T r a d e  
N a m e s .  S u p p l i e r s ,  a n d  
M o ld e r a

S E E  IT 
1 0  D A Y S  F R E E

— what p la stics  are best fo r  
inctustrial use 

— how to  use them

Here in this book is valuable information on the more 
im portant plastic materials which are particularly suitable 
for industrial applications. Emphasis is on comparative 
properties, methods of selecting for specific uses, and proper 
design. Gives basic information needed before any plastic 
can be adapted to engineering use and provides specific data 
on characteristics and suitability of the various types on 
the market a t present.

P L A S T I C S  F O R  
I N D U S T R I A L  U S E
A n  E ngineering  H andbook  o f M a te r ia ls  an d  M e th o d s

By JOHN SASSO, Associate Editor of Product Engineering 
229 pages, 6x9, 96 illustrations, 44 tables, $2.50

T his comprehensive book gives all who are interested in the 
designing of industrial products, a clear, detailed picture 
that will enable them to evaluate plastic materials in rela
tion to the particular design problems at hand. For con
venience it classifies plastics on the basis of their origin and 

vhether they are thermoset-

PRACTICAL FEATURESting or thermoplastic. Many 
examples of plastic designs 
are illustrated, as well as 
described. All data have 
been taken from reliable 
sources and have been 
doubly checked by many 
experts. It represents the 
best, practical experience 
and research findings avail
able today for anyone con
cerned with the design of 
industrial products who can 
use profitably a complete 
manual of plastic materials 
and their proper applica
tion.

•  up-to-the-minute Information on 
new plastics such as Ethyl Cellu
lose and Saran, announced only 
recently

•  extensive factual data on trans-

fjarent plastics, with much direct 
nformatlon on the use of this 

plastic in aircraft
•  helpful pointers and facts on 

faults, causes, and their reme
dies, in molded parts

•  explicit information on material 
properties— electric, thermal, etc.

•  an extensive directory of trade 
names, suppliers, and moiders is 
provided

•  etc.

» ■■■■■■■■■■■ ........„ „ .„ M a ir  This CoUpOnmmummmmmmmmmmmmmmmmmmmmummmm

M cG raw -H ill Book Co., In c., 330 W est 42nd S tree t, New Y ork 18, N. Y.
S end m e Sasso’s P la s tic s  for In d u s tr ia l  U se, fo r 10 days’ ex am in a tio n  on  a p 

proval. I n  10 daya I  w ill sen d  you 82.50 phis few cen ts postage o r  re tu rn  book 
postpaid . (W e pay ¡» stag e  on cash  orders.)

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

A ddress .................. ...........................................

C ity  a n d  S ta te .

P o sitio n  ........... ..

Gorupany
(Books sen t on approval in  U.S." a n d  C an ad a  "

Only two mov
ing parts— pos
itive action  . . . 
self - prinvng 
. . . constan t 
volumo per rev
o lution . . . 
slow speeds.

Many chemical processing plants are find
ing Bump Pumps are solving their wartime 
pump problems because of the superior 
features of these pumps that are positive 
displacement type and operate at slow 
speeds, are self-priming under high 
vacuums or against head pressures, de
livering a constant volume per revolution 
that is not affected by speed or pressure. 
Bump Pumps are easy to install, easy to 
maintain . . .  no contamination of liquid 
being pumped as there is a perfect seal 
between the two rotors that prevents liquid 
returning into the intake chamber. Note 
principle of operation below, and then 
ask us hnw BumD Pumps can helD your 
production, especially if needed for the 
armed forces.

PRINCIPLE OF OPERATION

Consult our engineers on 
your pumping problems. New 
catalog upon request.

/&BUMP pump cn
L A  C R O S S E  ★  W I S C O N S I N
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C O N V E N T I O N  P A P E R  A B S T R A C T S

PREPA RATIO N  OF 
STARCH ACETATE

Potato  starch lias been acetylated by 
two methods. By Method A, the starch 
was esterificd in a mixture of acetic acid, 
acetic anhydride, and a suitable catalyst. 
By Method B, starch was swelled by formic 
acid and then catalvtically esterified with 
acetic anhydride. Perchloric and sulphuric 
acids were found to be superior among a 
number of catalysts evaluated. Acétyla
tion of starch pre-swelled with formic acid 
requires approximately one hour at 95 
deg. C., in comparison with 9 hours for 
unmodified starch.

Starch acetates having a wide range of 
viscosity and with different solubility char
acteristics were made by diversified condi
tions of preparation to obtain products of 
varying degrees of degradation. Owing to 
the short reaction time, acctvl starch pre
pared by Method B is onlv sliehtlv de
graded. As a result, this method gives 
esters having the higher viscosity solutions.

By method A, air-dry starch gives an 
acetate of higher viscosity than oven-dried 
starch of nearly zero moisture content. 
Oven-dried starch is preferable for Method
B. In dilute solutions of organic solvents, 
starch acetates prepared by Method B have 
viscosities of the same order as high- 
viseositv commercial cellulose acetate.

Starch acetates produced bv these two 
methods, although they give brittle films 
in the unsupported state, appear promising 
when applied as lacquers to wood, paper, 
and other fibrous materials and used as 
water-resistant adhesives, cements and 
binders.

Loo T. Smith und R. FI. Treadway, East
ern Regional Research Laboratory. TT. S 
Department of Agriculture, Pliilndelnhln. 
Pa., before the American Chemical Society. 
Pittsburgh. Pa., Sept. fi-10. 3043.

INCREASED CAPACITY

S t e p p i n g  up the capacity of existing 
plants, rather than expanding them, is 
the big job ahead for war industry both 
in the United States and Great Britain.

Both British and Americans agree that 
development of modified processes to in
crease the capacity of existing plants is 
more important now than construction of 
new plants based on new processes.

In major instances (in weapons of war 
and in production information concerning 
such things as ordnance, ship building and 
airplanes), exchange of information is 
being carried out quite satisfactorily; but 
in the field of production technique there 
is still room for considerable improvement. 
Tliis is due in part to the fact that there 
is not yet a clear conception of the nature 
and limits of the field implied by the 
phrase "production techniques.”

Another factor involved is the lack of a 
single agency in either country' charged 
with that definite responsibility. Both 
British and American officials who con
ferred on the subject came to the conclu
sion that the most effective means of ex
changing such information would be 
through conferences of .industrial experts 
from each country.

Britons representing the chemical in

dustries were agreed that the primary need 
for technical production in the chemical 
world is to have the know-how of ever)’ 
major development in that field. Such 
cooperation between the two countries 
may not only help to win wars, but much 
more important, may help to prevent 
them.

Donald B. K eyes, Chief, Chem ical In 
dustries Branch, Office o f Production and 
Developm ent, before an Alpha Chi Sigm a  
fratern ity  dinner, N ew  York, N . Y., Dec. 
9, 1943.

BENEFICIATION OF 
ARKANSAS BAUXITE

O n  a commercial scale, very little has 
been done in beneficiation other than 
washing. It is understood that consider
able tonnages of South American bauxites 
have been treated in washing plants at the 
mines. In the United States some pro
ducers have tried washing and screening, 
but the products obtained from such op
erations have not been able to compete 
with high grade bauxite.

The silica in most Arkansas bauxite 
occurs as a constituent of kaolinite. In the 
majority of samples tested, the silica con
tent can be materially reduced by flotation 
of the hydrous aluminum oxide, leaving 
the kaolinite in the tailing. The iron and 
titanium minerals, if not previously re
moved, are concentrated by flotation with 
the hydrous aluminum oxide. The general 
procedure that has been found to give the 
most satisfactory results in beneficiating 
bauxite consists of gravity or magnetic con
centration for removal of the irons (ferric 
and ferrous) and titanium minerals, fol
lowed by flotation for the recovery of the 
hydrous aluminum oxide and rejection of 
the silica and other impurities. In some 
cases, it has been found desirable to use 
both gravity and magnetic concentration 
to remove the iron minerals because gravity 
concentration is not effective in removing 
vcrv fine mineral particles.

The first prerequisite of satisfactory 
separation between the hydrous aluminum 
oxide and kaolinite in flotation is a dis
persed pulp to avoid floccules of finely 
divided bauxite and clay. This may be 
accomplished on most bauxite by maintain
ing an alkaline pulp, but some may require 
additional dispersants. Sodium hydroxide 
is the preferred dispersant. Others, such 
as sodium carbonate and sodium sulphide, 
may be used, but are not as efficient in pro
moting flotation of the hydrous aluminum 
oxide. The list of dispersants that may be 
used is long, and the choice is optional.

The best results in the flotation of the 
hydrous aluminum oxide were obtainable 
in an alkaline ptilp with a pH  ranging from 
8 .7  to 1 0 .0  during the first conditioning 
period and of approximately 8 .6  in the final 
cleaning operation. Present tests indicate 
that a higher pH , or a more alkaline pulp, 
is required for separating the hydrous alum
inum oxide from kaolinite as the proportion 
of kaolinite in the bauxite material in
creases.

A two-stage conditioning period has 
been found to be most advantageous. The 
first stage is with the alkali and dispersant, 
if one is needed, and the other is with the 
collectors and frotlrers. Ample time
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IRON & STEEL CO.
Frederick, Maryland

A M E R IC A N
R O L L I N G  R I N G  C R U S H E R S

Low Power Requirements 
. . . only one outstanding feature
A M E R IC A N  Rolling Ring Crushers 
are the right choice for grinding 
chemical raw materials. A s  the 
program of war continues, existing 
equipment becomes more valuable 
and A M E R IC A N  e q u i p m e n t  
stands up under today's extra de

mands. Each unit is arranged to 
meet the particular requirement 
of each application —  each unit 
more than fulfills all expectations 
for quality, quantity, endurance, 
and economy. Let us suggest the 
equipment to do your ¡ob best.

In One Plant Alone there are over 800 
Frederick Pumps of this type in operation!
. . . and this is but one of many different Frederick Pumps for all pur
poses. Available in single suction, single stage; single suction, multi-stage ; 
double suction, single stage; double suction, multi-stage types. M ade of 
Stainless Steels, Acid Resisting Bronzes, Nickel, Lead or any alloy re
quired— direct connected, belted, chain or gear drive. Tested and guaran
teed for workmanship and ability to meet the conditions for which they 
are sold!

W rite for full details— there’s no obligation.

OTHER ADVANTAGES

•  Simplicity of operation

•  Great range of reduc
tion

•  E xtern al adjustment— 
easy accessibility

•  Compactness

•  Exceptional power

AM ERICAN PU LVER IZER  CO . "S.’ESTm S1

should be given for all reactions to be 
completed in both stages. The optimum 
time for each ore must be determined by 
trial.

A pulp consistency of 10 to 15 percent 
solids gives the most satisfactory results be
cause there is a higher percentage of solids 
in a pulp of this viscosity owing to the large 
amount of clay in most low grade bauxite. 
A higher percentage of solids may be used, 
but it tends to lower the grade of the con
centrate by the mechanical entrapment of 
a part of the dispersed clay in the pulp.

The most efficient collectors for the 
hydrous aluminum oxide are oleic acid 
and the fish-liver-oil fatty acid, Arisea Oil 
Products Co., type C. The fatty resinous 
byproducts of the paper mill waste liquor, 
such as Gulf States Paper Corp. Tallol and 
W est Virginia Pulp & Paper Co. Ligro and 
Indusoil are fairly effective as collectors of 
the hydrous aluminum oxide, bu t they arc 
more pronounced frothers. W hen  used in 
conjunction w ith oleic acid or fish-liver-oil 
fatty acid, type C, or in combinations of 
all three, they add materially to the quality 
of the froth and assist in the flotation of 
the hydrous aluminum oxide mineral.

Sodium hypochlorite has been found to 
be an effective activator of the hydrous 
aluminum oxide in some bauxites, bu t in 
others it has a depressing effect.

Hard water is detrimental to the flota
tion of the hydrous aluminum oxide, prob
ably because of the precipitation of the 
collectors as insoluble soap.

In general, the consumption of reagents 
increases and the proportion of kaolinite to 
hydrous aluminum oxide increases.

Samples selected for beneficiation were 
representative of fairly extensive deposits 
of high-silica bauxite.

Products containing less than 8 percent 
silica were produced from all samples by 
ore-dressing methods, and the tailing 
products would be suitable for treatm ent 
by the soda-lime sinter process of alumina 
extraction. Results have been confirmed 
by duplicate tests on numerous samples 
of similar high-silica bauxite.

The commercial flow sheet for bene
ficiation of high-silica bauxite would neces
sarily have to be very flexible to accommo
date the rapid change of the grade and 
character of the material, especially in the 
removal of the iron and titanium minerals.

Separation of the hydrous aluminum 
oxide from kaolinite by flotation can be 
accomplished on most bauxite materials, 
except when a large quantity of hydrous 
aluminum oxide occurs in the amorphous 
state and is intimately associated with 
kaolinite.

The reagent combinations used were 
considerably different for the four samples; 
however, other tests not reported indicated 
that any combination of the two collectors, 
oleic acid and .fish-liver-oil, gave equally 
good results. The use of the frothers, 
Indusoil and American Cyanamid reagent 
708 was a m atter of choice. Sodium 
hexametaphosphate and sodium hypo
chlorite as used in the additional tests were 
found to be optional, and their omission 
had little effect on the final result.

S. M. K unke, a sso c ia te  m etallurgist, 
and R. G. O’M eara, senior m etallurgist, 
Bureau of M ines, C entral R egion, R olia, 
Mo., before A m erican In stitu te  o f M ining  
and M etallurgical E ngineers, N ew  York, 
Feb. 24, 1944.
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CAT CRACKING
D u r i n g  the past five years the fluid 

catalytic cracking process has received in
tensive study. An accelerated program of 
installation has been instituted because of 
the necessity of providing sufficient avia
tion-base stock; The catalyst used, of the 
so-called fluid type, is a powder intimately 
mixed with vapors in the reaction cham
bers. In general, the catalyst is of the 
synthetic sihca-alumina type, which has 
definite superiority as to yield and octane 
rating of the base stock over that of the 
natural clay type. The silica and the 
alumina are prepared in a hydrated form 
by precipitation or gel formation. They 
may be precipitated together or separately 
and then blended.

The most obvious method of contacting 
oil with catalyst is to pass oil vapors 
through a fixed bed of catalyst. The vari
ables in such an operation arc: ( 1 ) tem
perature; (2) pressure; (3) the quantity of 
oil charged per unit of time per unit of 
catalyst (space velocity); and (4) the 
length of time the oil is passed through 
the bed before regeneration (process 
period).

In the fluid catalytic cracking process 
the conversion of oil into other products 
is dependent upon these same variables. 
The definition of weight-hourly-space 
velocity is, just as previously, the weight 
of oil charged per hour per weight of 
catalyst in the reaction zone. The weight 
of catalyst in the reaction zone remains 
constant, although there is a continuous 
flow of regenerated catalyst entering the 
reactor and spent catalyst leaving it.

In the fluid process it is convenient to 
use the concept of catalyst-oil ratio, which 
is defined as the ratio of the weight of 
catalyst entering the reactor per hour to 
the weight of oil charged per hour. From 
the units of the three quantities— weight- 
hourly-space velocity, residence time of the 
catalyst and catalyst-oil ratio— it is found 
that their product is equal to unity. From 
this fact it follows that, a t constant weight- 
hourly-space velocity, an increased catalyst- 
oil ratio corresponds to a shorter residence 
time of the catalyst and, hence, results in 
an increased conversion. An increase in 
conversion, therefore, can be obtained by: 
( 1 ) a higher temperature; ( 2 ) a higher 
pressure; (3) a lower space velocity; and 
(4 ) a higher catalyst-oil ratio.

In oncc-through fluid catalytic cracking, 
it has been found that the most important 
factors affecting product distribution are 
the type of the catalyst, the conversion 
level, the temperature, and the quality of 
the charging stock. The production of 
dry gas (C , and lighter) increases con
tinuously at an accelerating rate with in
creased conversion. The yields of C. 
and C 5 fractions increase in a more nearly 
linear manner. The yield of gasoline also 
passes through a maximum and in the 
region of decreasing yield, overcracking is 
said to be taking place. If conversion is 
held constant, an increase in temperature 
results in an increase in the production of 
dr}> gas and a decrease in the yield of C5, 
the yield of gasoline and the production of 
carbon.

Product quality in catalytic cracking can 
be considered an extension of product dis
tribution, because it depends upon the 
relative yields of the different types of

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

R-S PRODUCTS CORPORATION
4 5 2 3  G erm antow n A ve. •  P h ila d e lp h ia  4 4 ,  P en n a .

W eigh t o f  u n it  — 8500 
lbs. N o te  d u a l  fin n e d ,  
lu b r ic a ted  stu ffing  boxes 

f o r  e leva te d  tem pera ture  
a n d  h ig h  w orking  pres
sure.

No. 604

S i m p l i c i t y . . .
in  a T h re e -W a y  V a lv e

(Patent A pplied For)

T h e sim plified  d esig n  and quick action  o f  the m odern  R-S Butterfly 

V alve has been  ap p lied  to a three-w ay valve, w h ich  is  unequaled  

for q uick  in terch an ge and m ix in g  service. R u gged  construction  

for a ll pressures from  15 to  9 0 0  p si. A dapted to m anual con tro l 
as w e ll as p o w er  op eration  and elevated tem peratures.

H ere, then, is  another exam ple o f  R-S V alve E n g in eerin g  that 
has p roved  its su perior efficiency in  m any services. W rite for  
details and tfre n ew  R-S C atalog N o . 14-B.



A N  I N S U L A T I N G  C E M E N T  T H A T

A s / ¿ g f

O nce it’s on, it ’s on  to stay —  and that m eans real 
savings in  tim e, m oney, and m aterials.

B a ld w in -H ill N o . 1 In su latin g  Cem ent contains 
a special rust-inhibitor that prevents corrosion  
betw een  m etal surfaces and the cem ent. W hether  
the cem ent dries out im m ediately on  a h ot sur

face, or air-dries over a lo n g  p eriod  o f  tim e, it  w ill  n ot affect 
the bond. O rdinary expansion  and contraction  o f the insu
lated surface are n ot problem s, either. B-H  N o . 1 Cem ent 
is elastic en ou gh  so that it  w ill  n o t.crack  and peel.

M ade o f B-H b la c k  rockw ool, it  is effective up  to 1800° F. It  
is the ideal m aintenance in su lation  for valves, fittings, and 
large pieces o f eq u ipm ent w here m olded-type insu lation  is 
not practical. M akes an excellen t finish, too , for covering  
blanket and b lock  applications. Send for sample* and in for
m ation.

B a ld w in -H ill  C o., 532 K la g g  A v e . ,  T r e n to n  2, N .  J. P la n ts  
T re n to n , N . ] . ,  H a la n ia zo o , A lic b ., a n d  H u n tin g to n , In d .

Baldwin-Hill
C O M P A N Y  

H E A T  & C O L D  I N S U L A T I O N S

hydrocarbons in a given boiling range, i.e., 
the proportions of paraffinic, olefinic, naph- 
thenic and aromatic hydrocarbons in each 
fraction. In general,, the same factors 
affect product quality that influence prod
uct distribution.

It is well known that in thermal crack
ing a higher yield of gasoline can be ob
tained in a recycle operation than in a once- 
through operation. This same effect holds 
in catalytic cracking, and the yield of gaso
line can be increased by a recycle opera
tion. Furthermore, it is usually possible 
to realize the increased yield of gasoline 
with a more favorable gasolinc-to-carbon 
ratio. In commercial practice, however, 
it is generally true that, although higher 
yields can be realized by a recycle opera
tion, higher production from a given plant 
is possible in a once-througli process. In 
most cases the improvement in yield ob
tained by recycle operation is accompanied 
by an improvement in the antiknock 
quality of the aviation-base stock.

T he single stage and the two stage units 
are characterized by considerable operating 
flexibility. At this time the many large 
commercial installations are the proving 
and developing grounds for the economic 
feasibility.of the process.

C. Ij. Thom as, N. K. Anderson, H. A. 
Uecker and J. M cAfee. U n iversal Oil 
Products Co., Chicago, 111. before tw en ty-  
fourth annual m eeting o f  the A m erican  
Petroleum  Institute, Chicago, 111., Nov. 
10, 1943.

PLATING STEEL W IR E  
W IT H  NICKEL

D ue to the scarcity of nickel, a nickel- 
plated steel wire is used today in place 
of solid nickel wire for tungsten filament 
supports in incandescent lamps. Before the 
war, America consumed as much as 50,- 
0 0 0  lb. of virgin nickel metal per month 
for these short leads and supports made 
of solid nickel.

The filament support and lead is com
posed of three sections: the support sec
tion inside the bulb, the sealing-in section 
(copper clad nickel-steel wire) passing 
through the glass wall, and the outer 
(usually copper) section which makes 
soldered contact with the brass base.

T hat part of the lead wire inside the 
bulb, formerly made of pure nickel, is now 
made of nickel-plated iron wire. The 
section next to the brass base is now fre
quently made of copper-plated iron wire. 
T he upper end of the nickel-plated wire 
is flattened, and then bent almost flat on 
itself to make a hook to hold the tung
sten filament. After the end of the fila
ment is placed in this hook, the hook is 
flattened and closed to hold the tungsten 
filament tightly in place. T he nickel coat
ing of this support wire must possess 
excellent adhesion and good resistance to 
any volatilization of the steel core of the 
support. If the nickel coating does not 
have good adhesion and ductility, the 
basis metal will be exposed in the forma
tion of the hook which holds the tungsten 
filament.

In present industrial installations, steel 
wire passes through a concentrated W atts’ 
nickel plating bath at the rate of 1 2  ft. 
per mini, a current density of 200-600 amp. 
per sq. ft., a bath pH  of 2.0 and a bath 
temperature of 60 deg. C. A very adherent
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Corkboôfd Mineral Wool Board Foamglas* Cork Covering

ARMSTRONG CORK COMPANY
I n s u l a t i o n  @  H e a d q u a r t e r s

OLD HANDS”

a t  t h e  

I n s u l a t i o n  

G a m e

H A N D S  like these— skilled, com pe

tent, experienced— are th e  hands 

o f  A rm strong  m en w hose job  it is to 
erect low -tem perature insulation . T hey’re 

tru ly  o ld  hands at th e  business fo r m ost 
have been in the gam e fo r m any years—  

som e m ore th an  35.

It pays to  g e t sk illed  m en on the  job  

because the perform ance o f  any insu la t
ing  m aterial depends upon the way it’s 
installed. Y ou  can be sure o f  ge ttin g  ex

perienced m en w hen you com e to "Insu

lation  H eadquarte rs” fo r all A rm strong  
distric t offices and  d istribu tors arc staffed 

w ith  crews o f  skilled m echanics.

Y ou can be sure, too, o f  g e tting  the 
r igh t m aterial, fo r A rm strong  offers a 

com plete line o f  efficient, low -tem pera

ture insulations— C orkboard , Foam glas*, 
M ineral W ool B oard, and C ork Covering.

A rm strong ’s engineers w ill g ladly  

w ork w ith  you and specify the correct 
m aterial o r com bination  o f  m aterials fo r 
your particu lar in su la ting  problem .

For com plete in fo rm ation  w rite  today 
to  A rm strong  Cork Com pany,
B u ild ing  M aterials D iv., 3302 
Concord Street, Lancaster, Pa.

CHEMICAL & METALLURGICAL ENGINEERING • F E B R U A R Y  1944 • 209



P N E U M A T I C  C O N V E Y O R S  • DUST COLLECTORS

nickel deposit (0.005 mm .) is obtained 
that may be safely subjected to  sharp bends 
and which satisfactorily protects the steel 
basis during the life of the lamp.

After nickel plating, the wire is passed 
through a cold water rinse, and then a 
hot water rinse to dry the wire. I t then 
passes around the tension drums and onto 
the spooling table where it is wrapped on 
5.5-in. diameter spools. T he speed of 
the spooling table and camshaft are syn
chronized with the tension unit to  keep 
the whole coiling unit and tension unit in 
perfect balance. T he line has an average 
daily output of over 1 ,0 0 0 ,0 0 0  ft. of pre
cision-plated wire.

J .  H . C o n o lly  a n d  R ic h a r d  R lm b a c h , H a n 
o v e r  W ir e  C lo th  C o ., H a n o v e r ,  P a . ,  b e f o r e  
th e  E le c t ro c h e m ic a l  S o c ie ty ,  N e w  Y o rk , 
N. X ., O c to b e r  15 , 1 9 4 3 .

PERFORM ANCE O F AGITATED 
GAS-LIQUID CONTACTORS

F o r  a b s o r p t i o n  applications to which 
conventional columns are not well suited, 
such as gas-liquid reactions involving more 
than two phases, agitated gas-liquid reactors 
are useful. A method of studying the de
sign variables pertinent to such apparatus 
has been developed, wherein the rate of 
oxidation of aqueous sodium sulphite by 
air and the power consumption of the 
agitator are measured. T he sulphite- 
oxygen reaction is of zero order with 
respect to the sulphite ion.

Volumetric absorption coefficients vary 
with (agitation power) 005 at constant gas 
rate and with (gas superficial velocity)0'“’ 
at constant agitation power, giving rise to 
a new function, absorption number, de
fined as iCe/V , 0 07, wbere K v is the absorp
tion coefficient and V , is the average gas 
veldcity based on the cross-section of the 
reactor. W hen  plotted against agitation 
power input per unit volume of liquid, this 
function is shown to correlate data for a 
vancd-disk impeller design covering a three
fold variation of scale size ( 6  in. to 18 in. 
vessels) and for a flat paddle design cov
ering a tenfold variation (9.5 in. to 8 ft. 
vessels). Power magnitudes reported 
ranged from 1 0  to 3,000 ft.lb. per (m in.) 
(cu.ft.) and gas rates lay between 30 and 
360 ft. per hr.

C. M. Cooper, G. A. F ernstrom , and S. 
A. M iller, E. I. du P ont de N em ours & 
Co., W ilm ington, D el., before the Tenth  
A nnual E ngineering Sym posium , A m eri
can Chem ical Society, Philadelphia, Pa., 
Dec. 29, 1943.

ELECTROGALVANIZING O F 
ST R IP  STEEL

T h e  f i r s t  plant in the United States 
for the electrogalvanizing of strip steel in 
continuous lengths began successful opera
tion some time before 1910, producing 
strip for manufacturing barrel hoops. In 
view of the state of the art of electro
deposition, the advantages of electrogal
vanizing must have seemed compelling in
deed, to overweigh difficulties with the 
crude, inefficient, uncertain generators, cus
tomarily operated w ithout the aid of 
meters (which were still comparatively 
novel), and the general ignorance of the 
chemistry of electrolytes. H ot dip coat
ings, however, cracked and spalled when 
the steel was flared and applied to the 
barrels, and were costly because they car
ried more zinc than was needed. The 
consistently good workability, the greater

The control of dust must be approached from m any angles  
and often presents com plex problems no two of which  
are just alike. A careful analysis must be m ade of each  
problem in order to make sound recommendations. Out 
of 30 years experience DRACCO Engineers have acquired  
the "KNOW HOW" that has enabled them to design sys
tems that have produced unusual results. If you have  
dust even  in sm all quantities, w hy not consult DRACCO 
Engineers?

• For Further Information write  •

D R A C C O  C O R P O R A T I O N
4071 E. 116+h St., C leve land  5, O h io  • N ew  York  Office, 130 W .  42nd  St.
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W hatever y o u r d ry in g  p ro b le m ... 
KEMP HAS SOLVED IT BEFORE

K. S. G. silica  gel adsorptive dryers are speeding  
forced draft production in every war industry* that 
faces problems in drying gases, liquids or solids.

Kemp Silica Gel Dryers are available on prompt 
notice in a wide variety of standard types and 
sizes, while specially  engineered units to meet 
special requirements are furnished as quickly as 
war conditions permit. To summarize, standard 
units are made in capacities from ten to 100,000 

c. f. m„ from atmospheric pressure to very high  
pressures. Activation is by gas, electricity or steam  
as desired, with single tower units for intermittent 
o p era tion  or tw in n ed  tow ers for continu ous  
production.

To p a ra p h ra se  a fam ous (and liv in g ) U. S. 
G eneral, stan d ard  un its m ay be had  RIGHT 
NOW, special designs will take a little longer. 
C. M. Kemp M fg. Co., 405  E ast O liver S treet, 
Baltimore-2, Maryland.

Except the dehydration of foods, which is a 
different problem altogether.

K E M P  o f  B A L T I M O R E

fange in coating thickness and uniformity, 
and the ease of control of electrocoatings 
tended then as today to displace the com
paratively simple hot dip technique, now 
almost “a century old.

Much cold rolled steel is annealed by 
passing it through a bath of molten lead 
at about 1 ,0 0 0  deg. F. which burns off 
the rolling oils fairly completely. Occa
sionally traces of fire-resistant deposits have 
been noticed. T o avoid the adherence 
of lead to the strip, the bath is kept-free 
from foreign metals and oxides and is 
covered with coke breeze, expanded mica, 
or silica powder. The hot steel accumulates 
a light scale which is removed by pickling 
it briefly in sulphuric acid or hydro
chloric acid. Furnace annealing in reduc
ing atmospheres does not remove rolling 
oils, and may produce residues difficult 
to clean. Annealing is usually carried out 
in the galvanizing line. If annealing is 
not practiced, oil must be removed by 
electrolytic cleaning in ho t alkaline solu
tion. An acid dip may then be required. 
Thé last step before plating is invariably 
a rinsing and scrubbing operation.

Acid baths (generally proprietary) are 
employed, because higher current densities 
may be used which, together with higher 
cathode efficiencies, afford much faster 
plating, while the cost of maintenance is 
very much lower than with cyanide baths.

T he strip may be carried horizontally 
through the bath, with anodes below (and 
sometimes above) the strip; or it may pass 
through several vertical U-shaped loops, 
with vertical anodes. T he horizontal plan 
has been usually preferred, although it 
requires greater space; for it affords easier 
threading and servicing, and simpler con
trol of solution flow, temperature, and 
composition, while reducing the bending 
of the strip and the drag on it.

Usually only one side of the strip is 
plated at a time, and the strip, if narrow, 
is twisted 180 deg. in the center of the 
tank so as to coat the other side. Anodes 
used over the strip interfere with acces
sibility and ease of threading and, unless 
they are pure and the bath is filtered, 
may drop particles which produce pits in 
the coating; bu t upper anodes have been 
used successfully with certain baths. In 
some installations, the strip after being 
plated on one side is inverted to travel 
in the opposite direction through a second 
plating tank above the first, to coat the 
second side.

Tire pH is held, within 0.3 unit, at a 
point between 2.0 and 4.5. 4 he opera
tion and maintenance of the baths differ 
little from standard practice. Like round 
wire, sheet steel is also being galvanized 
with insoluble anodes and a strong acid 
electrolyte. T he solution is circulated 
through suitable cooling and settling tanks; 
continuous filtering is customary.

W hen  worn thin, anodes are piled on 
each other and completely consumed, or 
else are recast into full size anodes. Zinc 
is not wasted in dross, as in hot galvaniz
ing. T he bath drag-out may be kept to 
a very small figure by wipes and wringer 
rolls. T he current density usually aver
ages 1 1 0  to 150 amp. per sq.ft. of surface 
exposed to the anodes, and considerably 
higher current densities are used with 
suitable electrolytes and proper circulation.

Contact to  the strip is made by copper

2 1 2 • F E B R U A R Y 1944  • CHEMICAL & METALLURGICAL ENGINEERING



Photo —  Courtesy Consolidated Vultee Aircraft Company

S T A N D A R D  C O N V E Y O R  C O M P A N Y  i s  a b l e ,  

t h r o u g h  l o n g  e x p e r i e n c e ,  t o  s p e c i f y  a n d  

b u i l d  f o r  a  d i v e r s i t y  o f  h a n d l i n g  n e e d s . . .

rollers or bars, carefully shielded from the 
anodes. The weight of the strip sliding 
over a contact bar is not sufficient to 
secure good contact; some form of hold- 
down roll or other positive contact device 
is necessary.

Because of wide variations in the sizes 
of tanks and strips and the weights of 
coating applied, it is not possible to give 
typical speeds or currents. Some machines 
applying “ 2  test” coatings run at 40 to 
SO ft. per min. and produce about 55 
Ions of "BX” strip in 24 hr. Speeds as 
high as 150 ft. per min, have been reached 
on lighter coatings, and much higher 
speeds are quite feasible. It is customary 
to provide i  to 1 gal. of electrolyte for 
each ampere of plating current to. mini
mize composition changes and facilitate 
cooling.

After clcctrogalvanizing, the strip is care
fully rinsed, dried, and coiled for shipment. 
In some instances, a very slow scratch- 
brushing lends more luster to the coat
ing. Strip to be lacquered, enameled, or 
painted, as for Venetian blind slats is 
bondcrized in the galvanizing line imme
diately after plating; without some such 
treatment, adhesion of organic coatings is 
often poor.

T he electrogalvanizing-bonderizing-lac- 
qucring of steel offers a corrosion-resisting 
coating which lias possibilities, which have 
often been overlooked. It may well sub
stitute for much more expensive and more 
critical materials in severely corrosive ex
posures as in tropic, strong industrial/ or 
chemical atmospheres. The three coatings 
appear to reinforce each other adifiirabjy.

E r n e s t  H .  L y o n s ,  J r . ,  t h e  M e a l ie r  C o ., 
C h ic a g o ,  111., b e f o r e  t h e  S 4 th  g e n e r a l  
m e e t i n g  o f  t h e  E l e c t r o c h e m i c a l  S o c ie ty ,  
N e w  Y o r k ,  N . Y „  O c t. 1 3 -1 6 , 1943.

CIILOROPHOSPHATE PROCESS 
FOR DICALCIUM PHOSPHATE

A q u e o u s  or gaseous hydrochloric acid 
may be used on phosphate rock in con
junction with phosphoric acid and/or sul
phuric acid for the production of calcium 
chloride-free monocalcium chloroplios- 
phate. By ammoniation, the latter may be 
converted into a mixture of dicalcium 
orthophosphate and ammonium chloride. 
Or, by a simple thermal treatment in the 
presence of water vapor, the hydrochloric 
acid may be recovered and the residue 
converted to dicalcium phosphate.

Use of hydrochloric acid on phosphate 
rock without the addition of phosphoric 
acid yields an excess of calcium chloride 
which interferes with the conversion of 
the monocalcium chlorophosphate to di
calcium phosphate.

Thermal decomposition of the calcium 
chloride-free monocalcium chlorosphos- 
phate without the addition of water vapor 
proceeds in two steps, yielding as the 
final solid product unavailable calcium 
pyrophosphate. The production of dical
cium phosphate by the chlorophosphate 
process would permit substantial economies 
in reagent material over methods cur
rently employed in the production of avail
able phosphates.

E . J .  F o x  a n d  K . G. C la rk , B u r e a u  o f 
P l a n t  I n d u s t r y ,  S o ils  a n d  A g r ic u l tu r a l  E n 
g in e e r in g ,  U. S. D e p a r tm e n t  o f  A g r ic u l tu r e .  
B e l ts v i l l e ,  M d ., b e f o r e  t h e  A m e r ic a n  C h e m i
c a l  S o c ie ty , P i t t s b u r g h ,  P a . ,  S e p t .  6-10 .

A procession o f  products, o f  the 
w idest im aginable variety, is p o u r
in g  off assembly lines today — o n  
tim e, o r  ahead o f  schedule — be
cause S tandard  Conveyors are h e lp 
ing  to  channel the flow o f  p roduc
tion . W h e th e r the rate  o f  m anu
facture is several hundreds a m in
u te  o r  one an hou r, S tandard builds 
the r ig h t type o f  conveying equip
m en t to  m eet the situation.
T h e  range and  versatility  o f  Stand
ard  C onveyor equ ipm ent is the  re 
su lt o f  nearly  40 years o f  close con
tac t w ith  inside-the-p lan t transpo r

ta tion  —  in p lants large and sm all, 
m ak in g  products as w id e ly  d i
verse as stee l or cosm etics. T h e  
benefit o f  th is exp erien ce is avail
able to  you , w ith o u t ob liga tion .

T h e cou n sel o f  Standard C onveyor  
en gin eers is valuable in  d ecid in g  
o n  th e r ig h t k in d  o f  co n v ey in g  
eq u ip m en t to  ''d eliver th e g o o d s ” 
faster— at lo w e r  cost —  n o w  or for  
p ostw ar p rod u ction . W rite  f o r  com
prehensive reference book  — "Convey
ors by  S tan dard .”— C a ta log  No. C M -2.
STA N D A RD  CO N V EY O R  COM PAN Y  
G E N E R A L  O F F IC E S : N O . S T . P A U L , M IN N .
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BAR STOCK VALVES

'A "  A N D  S M A LL E R  % "  A N D  LA RG ER

AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT • CONNECTICUT

o r i g i n a t e d  b y  

R E A D IN G - P R A T T  & C A D Y

O  T his R E A D IN G - P R A T T  &  c a d y  "original” gives you the full 
strength o f bar stock  m etals, stem s far heavier than m ight seem  
necessary and pipe threads longer than the effectives required by
A. S. A. and A. P . I. standards. . . . I t  is a  p lug valve m ade in  Globes, 
A ngles and T hruport—R egular, Lock B onnet and Indicator types, 
either threaded or w ith  socket w elding ends.

Some of the Uses of "Bar Stocks”
M ade in these m etals and com binations:
Bronze for air, w ater, gas, oil, etc ., 500 lbs. a t 150° F . . . .
C arbon  Steel for non-corrosive gases, oil, other liquids, mercury, etc.
to 4000 lbs. a t  150° F . to  475 lbs. a t  1000° F ____
1 2 -1 4  C h rom e  S ta in le ss  for fluids such as cold nitric, crude oil, alcohol, 
am m onia liquor, soaps, boric acid, alkaline solutions, paint, E th y l 
gasoline, m ine w ater, to  4000 lbs. a t 150° F . N o t  for higher tem 
peratures. . . .
C om b ination  12 -14  C h rom e  Sta in le ss and  C a rb o n  Steel, principally a steam  
valve, but also for water, oils, gases a t galling tem peratures. 4000
lbs. a t  150° F . to 475 lbs. a t 1000° F ____
IB - 8  C h rom e  N icke l S ta in le ss  for 50% acetic, 
alum , 20 % sodium  hydroxide, saturated  
solution o f  calcium  chloride, hydrogen  
sulphide, foodstuffs; carbonic acid, citric 
acid, sour crudes and gases and m any  
other chem icals.

SEATING DETAIL
Especially long seating contact and fine 
spindle threads g ive close control and good 
durability . Port diam eters— about the same 
as double extra  strong p ip e— give plenty 
o f cap ac ity .
Bodies a re  machined from B ar Stock on 
precision-set machines, assuring positive uni
formity o f body characteristics.

UtADlHG-PRMT ¿CADY
MANUFACTURERS OF 

READING CAST STEEL VALVES AND FITTINGS • PRATT & CADY BRASS AND IRON VALVES 

D'ESTE VALVE AND ENGINEERING SPECIALTIES

Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisa)
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F r e e  E n t e r p r i s e

. . . I N C E N T I V E S  A N D  T A X A T I O N

T h e r e  a r e  t h r e e  p r i n c i p a l  w a y s  o f  m a k i n g  a  l i v i n g :

1 .  G e t t i n g  o n  s o m e o n e ’ s  p a y r o l l

2 .  L e n d i n g  o n e ’ s  s a v i n g s  t o  b u s i n e s s  

e n t e r p r i s e s

3 .  S t a r t i n g ,  o r  h e l p i n g  t o  s t a r t ,  a  b u s i 

n e s s  e n t e r p r i s e

A b o u t  t h r e e  o u t  o f  f o u r  o f  u s  f a l l  i n  t h e  f i r s t  

g r o u p  — w e  a r e  job-holders. M i l l i o n s  o f  u s  g e t  

s o m e  i n c o m e ,  l a r g e  o r  s m a l l ,  b y  l e n d i n g  o u r  s a v 

i n g s — d i r e c t l y  o r  t h r o u g h  s u c h  c h a n n e l s  a s  i n 

s u r a n c e  c o m p a n i e s .  W e  a r e  s u p p l i e r s  o f  loan- 

capital. A b o u t  o n e  o u t  o f  f o u r  o f  u s  h a s  h i s  

o w n  b u s i n e s s  e n t e r p r i s e ,  a n d  s e v e r a l  m i l l i o n s  o f  

u s  a r e  p a r t  o w n e r s  o f  b u s i n e s s  e n t e r p r i s e s .  T h o s e  

o f  u s  w h o  g o  i n t o  b u s i n e s s  f o r  o u r s e l v e s  a n d  

t h o s e  o f  u s  w h o  a r e  p a r t  o w n e r s  o f  e n t e r p r i s e s  

a r e  job-givers.

T h e  a m o u n t  o f  e m p l o y m e n t  i n  a  c o m m u n i t y  

d e p e n d s ,  i n  t h e  m a i n ,  o n  t h e  n u m b e r  o f  p e r s o n s  

w h o  a t t e m p t  t o  m a k e  t h e i r  l i v i n g ,  o r  p a r t  o f  t h e i r  

l i v i n g ,  b y  g i v i n g  j o b s  t o  o t h e r s ,  r a t h e r  t h a n  b y  

g e t t i n g  o n  s o m e o n e ’ s  p a y r o l l .  A  c o m m u n i t y  

s e r i o u s l y  d e s i r i n g  a  h i g h  l e v e l  o f  e m p l o y m e n t

☆ ------------------------------------------------------------------------------------------------

a n d  a  h i g h  s t a n d a r d  o f  l i v i n g  w i l l  s t r i v e  t o  m a k e  

j o b - g i v i n g  a t t r a c t i v e  a n d  t o  e n c o u r a g e  a  l a r g e  

p a r t  o f  i t s  p o p u l a t i o n  t o  b e  j o b - g i v e r s  r a t h e r  t h a n  

m e r e l y  j o b - h o l d e r s .

T h e  n u m b e r  o f  m e n  w h o  a t t e m p t  t o  m a k e  

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

b u s i n e s s e s  o r  b y  e x p a n d i n g  o l d  o n e s  d e p e n d s  

u p o n  t h e  o u t l o o k  f o r  p r o f i t s .  W h e n  t h e  o u t l o o k  

f o r  p r o f i t s  i m p r o v e s ,  t h o u s a n d s  o f  n e w  j o b s  o p e n  

u p  a n d  t h o u s a n d s  o f  m e n  g o  t o  w o r k ;  a n d ,  a s  

m e n  g o  t o  w o r k ,  t h e  f a r m e r  a n d  e v e r y b o d y  e l s e  

b e n e f i t s .  W h e n  t h e  p r o s p e c t  f o r  p r o f i t s  b e c o m e s  

d a r k e r ,  t h e  d e m a n d  f o r  l a b o r ,  c a p i t a l ,  a n d  r a w  

m a t e r i a l s  d r o p s .  I t  m a y  b e  r o u g h l y  e s t i m a t e d  

t h a t  a n  i m p r o v e m e n t  i n  t h e  p r o s p e c t  f o r  p r o f i t s  

o f  o n e  b i l l i o n  d o l l a r s  r a i s e s  t h e  d e m a n d  f o r  l a b o r  

b y  a n y w h e r e  f r o m  t w o  b i l l i o n  d o l l a r s  t o  f i v e  

b i l l i o n  d o l l a r s .

O n e  o f  t h e  p r i n c i p a l  d e t e r m i n a n t s  o f  t h e  o u t 

l o o k  f o r  p r o f i t s  i s  t h e  a m o u n t  a n d  t h e  n a t u r e  o f  

t a x e s .  A f t e r  t h e  w a r ,  t h e  F e d e r a l  g o v e r n m e n t  w i l l  

n e e d  t o  r a i s e  e a c h  y e a r  a b o u t  t w e n t y  b i l l i o n  d o l 

l a r s  i n  t a x e s  —  t h r e e  t i m e s  t h e  a m o u n t  r e q u i r e d  

b e f o r e  t h e  w a r ,  a n d  s i x  t i m e s  t h e  a m o u n t  r e -



q u i r e d  i n  t h e  T w e n t i e s .  I n  t h e  T w e n t i e s ,  t h e  t a x  

n e e d s  o f  t h e  F e d e r a l  g o v e r n m e n t  w e r e  r o u g h l y  

t w i c e  a s  l a r g e  a s  c o r p o r a t e  p r o f i t s  i n  a  g o o d  y e a r .  

A f t e r  t h e  w a r ,  F e d e r a l  r e v e n u e  n e e d s  w i l l  b e  

r o u g h l y  t h r e e  t i m e s  c o r p o r a t e  p r o f i t s  i n  a  g o o d  

y e a r .  O b v i o u s l y ,  i t  w i l l  b e  m u c h  m o r e  d i f f i c u l t ,  

a f t e r  t h e  w a r ,  f o r  t h e  g o v e r n m e n t  t o  m e e t  i t s  

n e e d s  without discouraging enterprise, a n d  

t h e r e f o r e  w i t h o u t  d i m i n i s h i n g  t h e  n u m b e r  o f  

j o b s ,  t h a n  i t  w a s  b e f o r e  t h e  w a r .  F a r  m o r e  t h a n  

e v e r  b e f o r e ,  i t  w i l l  b e  n e c e s s a r y  f o r  t h e  g o v e r n 

m e n t  i n  d e v e l o p i n g  a  t a x  p r o g r a m  t o  t a k e  a c 

c o u n t  o f  t h e  e f f e c t  o f  t a x e s  u p o n  e m p l o y m e n t  

a n d  t h e  s t a n d a r d  o f  l i v i n g .  T h i s  m e a n s  t h a t  i t  

w i l l  b e  i m p o r t a n t  f o r  e a c h  a n d  e v e r } '  c i t i z e n  t o  

g i v e  a t t e n t i o n  t o  t h e s e  m a t t e r s — b e c a u s e  t h e  

p o l i c i e s  o f  t h e  g o v e r n m e n t  r e f l e c t ,  i n  t h e  m a i n ,  

t h e  t h i n k i n g  o f  t h e  c i t i z e n s .

S o m e  t a x e s  s e r i o u s l y  d i s c o u r a g e  i n d i v i d u a l s  a n dj  O

b u s i n e s s  f i r m s  f r o m  u n d e r t a k i n g  n e w  a n d  e n l a r g e d  

o p e r a t i o n s .  O t h e r  t a x e s  h a v e  l i t t l e  o r  n o  a d v e r s e  

e f f e c t  o n  i n v e s t m e n t s .  S o m e  t a x e s  a r e  a  b u r d e n  

o n  c o n s u m p t i o n ,  a f f e c t i n g  t h e  s a l e s  o f  s p e c i f i c  

c o m m o d i t i e s ,  d e p e n d i n g  o n  t h e  n a t u r e  o f  t h e  

t a x e s .  I t  i s  o b v i o u s  t h a t  d i f f e r e n t  k i n d s  o f  t a x e s  

h a v e  d i f f e r e n t  e c o n o m i c  i n f l u e n c e s .  We must 

understand the forces that determine the 

level  o f  employment and consider the tax

program in relation to other measures de

signed to create more jobs.

W h a t  a r e  t h e  t e s t s  o f  a  g o o d  t a x  s y s t e m ?

1. Taxes should be designed to encourage 

production and enterprise and to make 

it attractive for a large number of  

people to earn all or part of their liv

ing by giving jobs to others.

2. Taxation must be fair in principle and 

administration, with no discrimination 

between persons in sim ilar circum 

stances.

3. Taxes should be apparent and not con

cealed, and should be levied, in the 

main, directly upon individuals so that 

each of us w ill know how much our 

government is costing him. A moderate 

income tax at the lower income levels 

w ill bring a greater awareness of re

sponsibility than w ill heavy taxes on 

consumption which the taxpayer does 

not see because they are hidden in the 

prices he pays.

4. In the aggregate, taxes should be some

what progressive.

5. The tax system should be coordinated 

with the broader objectives of monetary 

and fiscal policy.



6. Federal, state, and lo ca l tax  p o lic ies  

sh o u ld  be in tegrated  as to  p r in c ip les  

an d  objectives.

J u d g e d  b y  t h e s e  s t a n d a r d s ,  o u r  p r e s e n t  t a x  

s y s t e m  i s  e x t r e m e l y  u n s a t i s f a c t o r y ;  i n  f a c t ,  i t  i s  

a c t u a l l y  d a m a g i n g .  I t  i s  a  c o n g l o m e r a t i o n  o f  

h i d d e n  a n d  d i r e c t  t a x e s  a n d  o f  c o n f l i c t i n g  t a x i n g  

j u r i s d i c t i o n s  a n d  p o l i c i e s ,  w i t h  n o  c o m p r e h e n 

s i v e  e c o n o m i c  m o t i v e .  I t  i s  d i s t o r t e d  t o  a p p e a s e  

p r e s s u r e  g r o u p s  a n d  i n c l u d e s  u n e c o n o m i c  p u n i 

t i v e  m e a s u r e s .  I t  i s  f u l l  o f  n e e d l e s s  c o m p l e x i t i e s .  

I t  i s  a  p a r a d i s e  f o r  t a x  l a w y e r s  a n d  a  s o u r c e  o f  

c o n f u s i o n  a n d  d e s p a i r  f o r  t h e  h o n e s t ,  e n t e r p r i s 

i n g  b u s i n e s s  m a n .  I n  f a c t ,  i t  w o u l d  s e e m  a l m o s t  

a s  i f  o u r  t a x  l a w s  h a d  b e e n  w r i t t e n  b y  s o m e  f i f t h  

c o l u m n i s t  f o r  t h e  p u r p o s e  o f  m a k i n g  p r i v a t e  

e n t e r p r i s e  u n w o r k a b l e .  W e  i n  A m e r i c a  p r e t e n d  

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

e v e r  s u s p e c t  i t  b y  l o o k i n g  a t  o u r  t a x  s y s t e m .

W h e n  t h e  w a r  i s  o v e r ,  t h e r e  m u s t  b e  a  t h o r o u g h  

r e f o r m  o f  o u r  e n t i r e  t a x  s y s t e m .  F e d e r a l  t a x e s  c a n  

a n d  s h o u l d  b e  r e d u c e d  s u b s t a n t i a l l y ;  a n d ,  i n  t h e  

p r o c e s s  o f  r e d u c t i o n ,  c h a n g e s  c a n  m o r e  r e a d i l y  

b e  i n t r o d u c e d .  A t  t h a t  t i m e ,  s t e p s  c a n  b e  t a k e n  

t o  a c h i e v e  s o m e  d e g r e e  o f  c o o r d i n a t i o n  a n d  u n i t y  

o f  p u r p o s e  a m o n g  f e d e r a l ,  s t a t e ,  a n d  l o c a l  t a x i n g  

a g e n c i e s .  T a x e s  p l a y  t o o  i m p o r t a n t  a  r o l e  i n  o u r  

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

q u e n c e s  o f  u n r e l a t e d  a n d  i n c o n s i s t e n t  p o l i c i e s

o f  d i f f e r e n t  t a x i n g  j u r i s d i c t i o n s .

T h e  f o l l o w i n g  r e f o r m  m e a s u r e s  a r e  n e e d e d  i n  

f e d e r a l  t a x a t i o n :

1. Repeal of the excess profits tax at the 

earliest possible date after inflationary 

dangers subside. In the case of most 

enterprises, the excess profits tax 

destroys all incentive to do a larger 

volume of business than in 1939; it 

appropriates virtually all increase in 

profits above the level of 1939.

2. Coordinate corporation and individual 

income taxes so as to avoid double 

taxation and impediments to risk-tak

ing. Preferably, corporation income 

taxes should be wholly eliminated. 

Otherwise, the corporation tax rates 

should be reduced to the lowest effec

tive rate on personal incomes. Full 

credit should be given to stockholders 

for all corporate income taxes paid.

3. Encourage competition and particular

ly the formation of new enterprises 

by allowing new corporations gener

ous tax exemptions for a period of five 

years. Extend the same principle to un

incorporated concerns.

4. Encourage risk-taking (and hence job-



giving) through extending the loss 

carry-over to six years or more.

5. Provide for averaging incomes over a 

period of years in order to remove dis

crimination against those with irregu

lar incomes and those who take risks 

of loss in business ventures.

6. Rely upon the personal income tax 

as the main source of revenue, with 

broad coverage. The reduction in total 

taxes after the war should favor the 

elimination of excise taxes before re

ducing income taxes.

7. Reduce the upper range of personal 

income tax rates to a maximum of per

haps fifty to sixty per cent so that risk- 

taking investments will be really at

tractive. Higher rates are punitive in 

character, yield small receipts, and 

throttle risk-taking.

8. Encourage risk-taking by individuals 

in the higher brackets by making the 

surtax on incomes of $20,000 a year 

or more half as much on income in the 

form of dividends as on income in the 

form of salaries or interest.

9. Encourage risk-taking by individuals 

by perm itting capital losses to be

charged against general income pro

vided the reduction of tax liability in 

any one year is not more than fifty 

per cent.

10. Repeal the tax-exempt privilege for 

all new  securities issued by all gov

ernmental jurisdictions.

11. Eliminate excise taxes which place a 

disproportionate burden on persons 

with lower incomes so as to encourage 

greater consumption and provide an 

expanded market for our vast indus

trial capacity.

12. Reform tax administration to simplify 

forms and procedures, to broaden the 

scope o f enforcement, and to encour

age the spirit of fairness.

W i t h  s u c h  r e f o r m s  a n d  c o n t i n u i n g  r e a p p r a i s a l  

o f  t h e  t a x  p r o g r a m  a s  i t  a f f e c t s  t h e  e c o n o m i c  

s i t u a t i o n ,  w e  c a n  l o o k  t o w a r d  t a x a t i o n  a s  a n  i n 

s t r u m e n t  o f  c o n s t r u c t i v e  i n f l u e n c e  i n  g i v i n g  t h e  

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

a t t a i n i n g  c o n t i n u e d  p r o s p e r i t y .

P residen t, M cG raw -H ill P ublish ing  C om pan y , Inc.



I D i ê ^ B i d s l l

A t  W d r  Plant
Two men were 

■ o f them  à  hero ic 
I gave h is  ]ifc to 
I  o thers—an d  28

This disaster story can't be 
w ritten about your plant —

w h en  y o u  eq u ip  w ith  
A m pco N on-Sparking  

S a fe ty  Tools
W h e re  a  sp a rk  from  a steel tool m ay  ign ite flam

m ab le  liqu ids, gases, o r dust, it p ays to protect such 

departm ents b y  p rov id in g  yo u r  workm en with Am pco 

Sa fe ty  Tools. They cost som ew hat m ore —  but this 

cost is n e g lig ib le  aga in st  the risk they remove. Test

ed an d  a p p ro v e d  b y  Factory M utua l Laboratories, 

etc. —  frequently required to earn  lowest insurance 

rates. S tan d a rd  equ ipm ent in le ad ing  oil refineries, 

o rdnance  plants, chem ical p lants —  in m ines and  

on sh ip s  at sea. O v e r  4 0 0  standard  types and 

sizes in A m p co  M e ta l o r  A m p co  Beryllium -copper. 

Sp ec ia l types a v a ila b le  to yo u r specifications. 

W r it e  t o d a y  f o r  A m p c o  S a f e t y  T o o l C a ta lo g .  

Ampco Metal, Inc., Dept. CM-2, Milwaukee 4, Wis.

wm amm m m m m am m m m m m m m m  NON

k illed—one I 
guard w ho! 
rescue  tw o I

i s *  i s
j  b last rocked the  10-sto ry  m  

• bu ild ing  at-1

i t ch 5ent sheets ot 
eha1 n^ , i rcm wlntiows and 

U™* building to its iounda- 
wm. ’ , occurred a t 12:55 a. m 
»hue two workmen were repair
ing a  leaking hydrogen tank on

mgthenn„rt°h0r !°adln* b g y t L  onmer oi the

'  R  l?..be!ieved spark.s f r ^ ^ 5 ? i

^ ^ a r a V ^ p ded,he *“

tn riiu".L he bybrogon tank begai 
to leak, the p lan t’s gas alarm sys 
tom sounded a  warning. Two re 
to u r a S n  ^ i  investigated began
“ uSf “ P. or * *«■*

Police theorized th a t a  «pa 
from their wrench then ignlt 
the escaped gas. .

Reg. U. S 
P a t .  Off.

SPA RK IN G  SAFETY TOOLS

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

MOTOR FUEL ALCOHOL
S in c e  1931 the Brazilian government 

has been encouraging the use of alcohol 
as a motor fuel in place of gasoline so im
ports of the latter have been steadily 
decreasing. The Institute of Sugar and 
Alcohol was established in order to study 
the manufacture of power alcohol from 
sugar. All anhydrous alcohols produced in 
the country and all alcoholic beverages 
intended for use in manufacture of an
hydrous alcohol or fuels are exempt from 
taxation.

First objective of the Institute was the 
construction of large distilleries, the first 

' one of which .was built in the state of Rio 
and had a daily capacity of 60,000 liters 
of alcohol. At present there arc approxi
mately 175 distilleries in Brazil, 30 of 
which produce anhydrous alcohol and 
have a total capacity of 427,000 liters. 
The remaining 145 manufacture beverage 
alcohol and have a capacity of 513,575 
liters. T he state of Pernambuco is the

largest central producer in Brazil, having 
58 distilleries with a total capacity of 
343,395 liters. R io . takes second place 
with 26 and a capacity of 231,400 liters, 
and Sao Paulo has 31 with a total ca
pacity of 221,280 liters. Brazil’s total 
production of fuel alcohol has been stead
ily increasing, as shown in the attached 
table.

D ig e s t  f r o m  “ F u e ls  A v a i l a b le  In  B r a z i l , "  
l l e v i s t a  B r a a i le ir a  d e  Q u im ic a  X V I ,  N o .  9 2 , 
1 4 0 -1 5 0 , 1 9 4 3 . ( P u b l i s h e d  In  B r a z i l . )

RAMAN SPECTRUM OF 
ISOPRENE

W o r k  was done on the determination 
of the Raman spectrum of the isoprene 
monomer during polymerization, and of 
solutions of isoprene polymers in benzene 
and carbon tetrachloride. Aside from the 
frequency characteristic of the conjugated 
bond in the monomer, there also appears 
a higher frequency corresponding to the 
isolated double bond in the polymer. Dur-

Produclion o f Motor Fuel Alcohol in Brazil in Liters
-S u b stan ce s  U sed  in  th e  F uel M ix tu re -

M o to r  F uel
Y ear Alcohol Alcohol G asoline

193 2 ............................................. 1 9 ,2 0 5 ,9 0 9  12 ,1 4 7 ,9 5 7  7 ,0 9 6 ,4 0 5
193 3 ............................................. 1 4 ,6 3 0 ,8 5 4  12 ,9 6 3 ,0 0 2  1 ,63 8 ,9 9 6
1934 ............................................. 2 7 ,2 8 5 ,2 6 9  1 4 ,115 ,963  13 ,154 ,824
1935 .............................................  4 7 ,5 2 4 ,4 7 4  1 6 ,7 4 1 ,9 4 5  3 0 ,7 7 6 ,3 8 6
193 6 ............................................. 138 ,6 1 1 ,5 9 5  2 4 .3 4 0 ,3 9 3  114 ,268 ,502
193 7 ............................................. 1 1 2 ,342 ,593  1 8 .4 4 6 ,6 4 6  9 3 ,8 5 8 ,9 2 0
193 8   2 1 3 ,4 7 7 ,7 4 3  3 2 ,6 3 9 ,8 7 9  180 ,774 ,813
193 9   3 1 2 ,6 8 3 ,5 9 6  4 9 ,0 6 5 ,3 7 2  2 6 3 ,613 ,752
1940 ............................................. 2 9 9 ,2 1 6 ,6 2 0  4 4 ,8 3 4 ,0 3 0  2 5 4 ,382 ,328

K erosene
16,491
23,933
14,278

3 ,527
2 ,7 0 0

35 ,826
11.592

2 ,9 2 0

O ther
Substances

5 ,056
4 ,9 2 3

204
2 ,616

Ü2ÔÏ
1 ,459
1,552

262

MONARCH
CORROSION 
RESISTANT 
NOZZLES

o f

I-in- F-80

STAINLESS STEEL:
Available in capacities from 
A  G.P.H. (Fig. F-80 style il
lustrated) to 104 G.P.M. (Fig. 
B-8-A style).

"Hollow” cone, "Solid” cone, 
and "Flat” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed.

STONEW ARE:
Monarch Fig. 6020 and Fig. 
6040 stoneware sprays are used 
in most acid chamber plants 
throughout the world. Last 
almost indefinitely in sulfur 
gases and w ill not break or 
crack from temperature changes.

HARD RUBBER:
Patented Fig. B-27 nozzle is of 
the ”non-clog” type; i.e. it con
tains no internal vanes, slots, 
or deflectors which might facili
tate clogging. Available {"  to 
1" pipe. Small sizes produce a 
very fine, soft, wide angle hol
low cone spray, even at low  
pressures.

Fig. H-407 "flat” spray produces 
a relatively fine even sheet of 
liquid.

W rite for 
Catalogs 6A and 6C

MONARCH MFG. WKS, INC.
2730  E. WESTMORELAND ST. 

PHILADELPHIA 34, PA.
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F L U O R E S C E N T

P r o d u c t s

I N C A N D E S C E N T

LIGHTING EQUIPMENT

For Industrial Needs

mg polymerization the frequency rate of 
the conjugated double bond decreases, 
whereas the frequency rate of the isolated 
double bond increases. Due to the increase 
in the number of individual bonds in tbc 
polymer, the frequency rate of the ordi
nary bond, 1005, is considerably greater in 
the polymer than in the monomer. In 
samples with a high content of polymers 
(over 50 percent) the frequency rate of 
the conjugated double bond is much 
higher than that of the isolated double 
bond.

D i g e s t  f r o m  " C h a n g e  in  t h e  R a m a n  
S p e c t r u m  o f  C h lo r o p r o n e  a n d  I s o p r e n e  in  
t h e  P o l y m e r i z a t i o n  P r o c e s s , ”  b y  A . R .  
G a n t m a c h e r  a n d  S . S . M e d v e d e v ,  Z h u r n a l  
F i x i c h e s k o i  K h i m l i  X V I I ,  N o . 1, 1 2 -1 9 , 
1 9 1 3 . ( P u b l i s h e d  in  R u s s i a . )

ABSORPTION SPECTRA- 
OF NITROGEN DIOXIDE

I n v e s t i g a t i o n s  were made on the ab
sorption spectra of nitrogen dioxide ad
sorbed on films of benzene, naphthalene, 
anthracene and phenol. A new absorption 
range was found which did not correspond 
to the ranges of NO- and N-O, or that of 
nitro derivatives. T he long-wave boundary 
of this range is displaced in the direction 
of long waves with increase in the chemical 
activity of the adsorbent in relation to the 
NO-. It has been proposed that this ab

so rp tion  range belongs to the RNO- com
plex in which R is the molecule of adsorb
ent. Displacement of the long wave 
boundary is explained as the result of an 
increase in the stability of the bond in the 
complex on changing to more active ad
sorbents.

In working with benzene, for example, 
the experimental technique was as follows: 
thin films of benzene were applied to the 
cold surface of a quartz tube by evaporation 
in the vacuum. There was no noticeable 
absorption of NO- and N-O, at such low 
temperatures as —80 to —100 dcg. C. At 
—20 to —25 deg. C. there was slight 
absorption in the 3300 A range. This in
creases with rise in temperature and at — 2 
to —5 deg. C. it includes the range from 
3100 to 3700 A. N o further change with 
increase in temperature could be observed 
since the benzene melts.

As the accompanying table shows, the': 
absorption range of the adsorbed molecules 
moves regularly in the direction of the long 
waves with increase in the chemical activity 
of the adsorbent.

L im i t
A d s o r b e n t  A

B e n z e n e .............................    3G 80
N a p h t h a l e n e .......................................................... 3 0 5 0
A n t h r a c e n e ............................................................  4 (»00
P h e n o l .......................................................................  5 8 0 0

D ig e s t  f r o m  “ A b s o r p t io n  S p e c t r u m  o f  
N i t r o g e n  D io x id e  o n  F i lm s  o f  A r o m a t ic  
C o m p o u n d s ,”  b y  1. O. G o r is la v e tz ,  Z h u r n a l  
F iz i c h c s k o i  K h im l i  X V I I ,  N o . 2 , 9 7 -1 0 1 ;  
1 9 4 3 . ( P u b l i s h e d  in  R u s s i a . )

POSTWAR INDUSTRIAL BRAZIL
T i if . t e c h n o l o g i c a l  revolution taking 

place in the world today should have the 
i same effect on Brazil as the industrial reso

lution of the 18th century' had on England. 
Brazil is a country with a rich but little- 
developed hinterland. Its productive iron 
mines are inconveniently located, and the 
coal is not too plentiful or easily accessible. 
A network of railroads is needed to con- 

j nect vast distances if Brazil is to be prop-

BRIGHT l i g h t  r e f l e c t o r  c o m p a n y , i n c .
300  Morgan Avenue, Brooklyn 2, N . Y .

S i L V - A - K I  N G M A K E S  W O R K  F O R  Y O U

Silv-A-King "R LM ” 
Standard Dome Reflectors

In spite of the heavy demands of war production, 
Silv-A-King—specialist in industrial lighting for close 
to a quarter-century—is regularly filling priority or
ders for both fluorescent and incandescent lighting 

equipment. Silv-A-King lighting units offer many advantages in over-all 
efficiency, easy installation and maintenance—and all equipment conforms 
to RLM and other recognized standards for high quality and efficiency.

Silv-A-King lighting service—which costs nothing extra—includes 
expert guidance in planning lighting layouts for maximum efficiency, 
flexibility, and economy. W hy not discuss your lighting problems' with a 
Silv-A-King engineer? A n d send for the complete Silv-A -K ing catalog today!

Silv-A-K ing "Victory" 
Fluorescent Units
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U*»D >THŁ COWiwm

Formerly Wilson & Bennett Mf<% Co.

6532 Menard Avenue, Chicago 38, Illinois 
PLA N TS A T: C H I C A G O  • JERSEY CITY •  NEW ORLEANS  •  R I C H M O N D .  CALI F .

Inland Steel containers provide the best protection 

against loss by leakage or evaporation. Products 

packed in steel containers can be shipped anywhere in 

the world or stored under extreme conditions of dry

ness, moisture, heat or cold without danger of con

tamination from outside sources.
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W A T E R

T H IS  IS  THE

4th
of a series 

explaining why 
G-T P A C K IN G S  

give betler 
service.

PALM ETTO  for sfeam , hoi water, air. PALCO 
for water. PELRO for oiis.CUTNO for affcafis. 
SUPERCUTNO for acids. KLERO for foods. 
etc. PALMETTO SUPERSHEAT P A C K IN G S

ST E A M O ILS FOO DS
PA P E R

ALKAL IESA C ID S
SOLVENTS

LUBRICANT 
SPECIALLY COMPOUNDED

Contact chamber for synthesis o f  gaso
lin e  by Fischcr-Tropsch Process
T he contact mass of Ni-Mn-Al catalyst 

weighed 21.3 kg. and was used with a 
gas flow of approximately 6 .8  cu.m. per 
hr. In order to reduce the catalyst, the 
contact chamber was heated w ith recircu
lated air to 450 deg. C., while simultane
ously hydrogen (saturated w ith ammonia 
gas) streamed through. Conversion then 
followed, using “ mixed gas” 24/48 at 
190-210 deg. C. W ith  this gas the yield 
was 1 0 0  cc. of fluid products per cu. m. 
of feed.

After 1,000 hr. of operation, regenera
tion was necessary. T he decline in yield 
after 1 ,0 0 0  hr. was due to loss in catalytic 
activity and of large quantities of paraf
fins through the exit gases. T he paraffine 
wax saturating the catalyst was washed 
out w ith benzine and recovered.

This apparatus was operated autom ati
cally during the first 2 0 0  hr. with only 
ordinary care. For the remaining 800 hr. 
it was continued w ithout interruption, bu t 
some attention was given to  gas analyses

crly developed industrially. But the future 
trend is toward electricity rather than 
steam, aluminum rather than steel, aerial 
transportation rather than railroads, and 
Brazil is well fitted for such a future. 
There are many suitable locations for large- 
capacity power stations. This electricity 
can be used to work the rich deposits of 
bauxite and magnesium ores and to manu
facture light alloys and various light-alloy 
products, including airplanes. Aerial trans
portation could connect important points 
in the interior, overcoming the natural 
barriers with little effort. Preliminary 
treatm ent of raw materials in order to re
duce their weight and volume will make 
it possible to transport much material by 
air. There will also be a close alliance be
tween Brazil and the United States, result
ing in mutual benefit to both countries.

D ig est from  "Increase In B razil’s  Indus
trial Production," by M orris B. Cooke, 
Joao Alberto. R e v i s ta  d e  Q u ím ic a  I n 
d u s t r ia l  X II, No. 132, 13-23, 1943. (P u b 
lished in B razil.)

FISCHER-TROPSCH GASOLINE
A t e c h n i c a l l y  sound and simple con

tact chamber has been developed for the 
synthesis of gasoline by the Fischer- 
Tropsch process. The chamber has given 
good service through months of continu
ous use. Contact chambers of a flat shape, 
connected in several batteries and im 
mersed in a series of oil baths, were built 
by electrical welding from sheet iron 4 
mm. thick, 5 meters long and 1.5 meters 
wide.

T e m p , r e g u 
l a t o r \

Oil on
and
water

»  R EA SO N S 
f o r  I h o  S i ip o r io rh .v  

o f  <p-T P o o k ln äH

1. SIM PLE LINE . . . m a k e s  
c o r re c t  s e le c t io n  e a s y

2. CO M PLETE LINE . . .  a n  
e x a c t ly  s u i ta b le  ty p e  fo r 
© very s e rv ic e

3. SELF LU BRICA TIN G  . . . 
e a c h  in d iv id u a l  s t r a n d  
s a tu r a t e d  w ith  lu b r ic a n t

4. SPEC IA L LU B R IC A N T S. . .  
lu b r ic a n t  fo r e a c h  s e rv ic e  
s p e c ia l ly  c o m p o u n d e d  in  
o u r  o w n  p la n t

5. SELECTED  YARNS . . . 
p ro v id e  te n s i le  s tr e n g th  
a n d  r e s is t  h ig h  te m p e r a 
tu r e

S. C O N STR U C TIO N  . . .  a s 
s u r e s  m a x im u m  e n d u r 
a n c e ,  lo n g e s t  life , lo w e s t  
fr ic tio n

7. EX PERIEN CE . . . 80 y e a r s  
o f m a n u fa c tu r in g  e x p e r i 
e n c e .

8. PER FO R M A N C E . . .
p r o v e n  in  th o u s a n d s  of 
p la n t s  o f e v e ry  ty p e

E a c h  Greene, Tweed packing has a 
lubricant which is "tailor made" to fit a 
definite range of service.

For example, the lubricant in SUPER
CUTNO Packing for acids will not nitrate. 
The lubricant in CUTNO Packing for al
kalies will not saponify. The lubricant in 
PELRO Packing will not dissolve in gaso
line or oils. The lubricant in KLERO Pack
ing for food stuffs is colorless and edible. 
And so on.

Moreover, each of these special G-T Pack
ing lubricants is compounded In our own 
plant, so that we have full control of its 
composition and quality.

This is one of the 8 reasons why G-T 
Packings remain soft, pliable . . . protect 
rods, shafts and stems . . . 
a ssu r e  lo w e st  p ack in g  
maintenance costs. You are 
safe when you standardize 
on G-T Packings . . .  an 
exactly suitable grade for 
every service . . . obtain
able from your dealer.

GREENE, TWEED & CO*
Bronx Blvd. a t  2 3 8  St., N ew  Y ork  6 6 , N. Y.

t o r y ] 
b u y  I

Ä /
-Wä R iI

i IjSLUfps

60s  i n  l e t
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and temperature control. Operations were 
stopped as soon as tlie catalyst showed 
need for regeneration. T he accompanying 
illustration gives the scheme of the test 
apparatus.

In building large commercial units it 
would be best to proceed so that the in
dividual contact chambers could be hung 
next to one another in large oil baths, so 
as to form batteries. Such close formation 
in batteries has many advantages. Damage 
to a single chamber is easily remedied by 
disconnecting the chamber from the re
mainder of the battery. For the reduction 
stage, the chambers or cells can be collec
tively raised by a crane, withdrawn from 
the oil bath and brought to the desired 
reducing temperature in a special chamber 
or vat. The circulating oil removes the 
absorbed heat of reaction.

D ig e s t f r o m  " T h e  S y n th e s i s  o f  G a s o lin e  
by th e  F is c h e r - T r o p s c h  P r o c e s s ,”  p a r t  I , 
by F . F is c h e r ,  O t to  I to e le n  a n d  W . F e i s t ,  
H rc n n sto JJ -C h cm ic  13 , Mo. 4 , 1 9 4 3 . ( P u b 
lish e d  in  G e rm a n y .)

TOPAZ FOR REFRACTORIES

T he Inhand j a r a  wolframite deposit, 
discovered in 1941 by engineers of the 
Sao Paulo Geographical and Geological 
Institute, lias been found to contain a 
high content of topaz. T he Institute first 
considered utilization of this topaz for 
abrasive purposes bu t its interesting 
chemical composition indicated possible 
utilization for refractories.

The principal vein crops out for some 
300 meters and is about 35 m. deep, and 
there arc also three additional deposits 
nearby. The topaz in the veins is in the

form of crystals of varying size. T he total 
yield of topaz is expected to run into 
thousands of tons. The purer crystals have 
a melting point of 1,880 deg. C. and the 
contaminated crystals approximately 1,820 
deg. C.

Sample refractory materials in the form 
of small cylinders were prepared from 
topaz calcined at 1,480 deg. C., varying 
in granularity, clay content and degree of 
pressing. A plastic clay with an alumina 
content of approximately 40 percent was 
used in proportions of 5 to 40 percent. 
Results are given in the attached table.

Since this topaz has a high alumina 
content and is fairly pure it should find 
wide application in the ceramic industry. 
The high fluorine content is also of in
terest industrially since this element must 
be removed before the mineral can be 
used in ceramic products.

D ig e s t  f ro m  “ T o p a z  f r o m  t h e  In  h a n d  j a r a  
M in e . P o s s ib i l i t i e s  o f  I t s  U t i l i z a t io n  in  
H e a t  R e f r a c to r i e s ,”  b y  F r e d e r l e o  B . A n- 
g e le r i ,  A n a ia  d a  A s s o c ia c a o  Q u im ic a  do  
B r a r t l ,  I I ,  M o. 1. 4 2 -4 7 , 1 9 4 3 . ( P u b l is h e d  
In B r a z i l . )

Test Results on Sam ple Refractories
Prepared From Inhandjara Topaz

Pressure (kg. per sq. cm .).. .  
Calcination Temperature,

deg. C ..................................
Apparent sp .g r ......................
Porosity (percent by v o l.) ... 
Refractoriness under load (2 

kg. jx r  sq.cm .): 
Beginning of deformation,

60% 80% 95%
Topaz
40%

Topaz
20%

Topaz
5%

Clay Clay Clay
300 300 300

1,480 1,480 1,480
2.12 2.10 2.03

32.5 33.1 35.4

1,500 1,490 1,560
1,650 1,590 Above

1,650

M A T E R I A L S
W H EEL TRACTOR 

C R A N ES

H O IST IN G  UN ITS

TRAILER  TRUCKS

LIFT TRUCKS

C O N V E Y O R S

CARTS & T O O L W A G O N S

ELEVATO RS

G Y R O  SIFTERS 

CRUSHERS 

CUTTERS 

M ILLS  S. M IX E R S  

PULVER IZERS 

G R IN D ER S

COMPLETE 
IN STA LLA T IO N S

HANDLING & 
P R O C E S S I N G  
E Q U I P M E N T
The handling equipment construction “know-how” of 
the Mercer Engineering Works, Inc., Clifton, N. J....The 
more than 40 years processing equipment experience of 
Robinson Mfg. Co., Muncy, Pa. . . .  Alt are embodied in 
and represented by

M E R C E R -R O B IN S O N  C O M P A N Y ,  IN C .
30  CHURCH ST., NEW YORK 7 , N. Y.

W TIMES THE POWER

Multip ly the ord inary solenoid valve by six and 

you get an idea of the powerful lever action de

veloped by General Controls' K-10. This quiet, 

two-wire, current failure valve is easy to install 

on air-conditioning, combustion or refrigeration 

equipment. K-10 handles air, gas, water, light 

and  heavy oils, and steam. Positive opening and 

complete shut-off are assured. Designed for either 

normally closed or open. Availab le any voltage. 

A.C. or D.C. and  up to 1 V a "  I.P.S., port sizes up 

to For specifications write for Cata log 52.

GENERAL jgf CONTROLS
B O l A LLEN  A V E N U E  .  G LEN D A LE  1, CALIF.
B R A N C H E S : B o s to n , N * w  Y o r k , P h i la d e lp h ia , C le v e la n d , D e tro it , 

D e n v e r , C h ic a g o , D a l la s  o n d  S o n  F ra n c isc o

1 0 0 %  P ro te c te d

MOTORS
BALDOR Strea m co o led  MOTORS

are totally  enclosed , externally  v en 
tilated and therefore 100% Protected 
against Dust, Dirt and D am age from 
w ater or fa lling  objects. They are  
ball-bearing constructed and liberally  
rated. Three-phase, S ingle-phase and  
D.C.

P O L Y P H A S E :
Squirre l C a g e .................................... Vb to 15 h.p.
Double S qu irre l C age....................  3 to 15 h.p.

S IN G L E  P H A S E :
Repulsion Induction .................. Vb to 7J6 h.p.
C apacitor Type............................... 1/30 to I Vi h .p.
S p lit P h ase .................................... 1/30 to 1/3 h.p.
D irect C u rren t............................... Vb to 3 h .p . ,

BALDOR
ELECTRIC

COMPANY
S T . LO U IS 
M ISSO U R I

I N Q U I R I E S  I N V I T E D B E T T E R  M O T O R S
• FOD. 1 Mb. ¡PA SÎ'2 '1 *V6 Aci?0 '• ".*■
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F I R E  B R IC K

JM-1620 
Fireblok— for 
exposed temp.
to 1600° F. As 
back-uo to 
2000° F.

JM-20
Fireblok— for use 
up to 2000° F. 
Exoosed or 
back-up

JM-23
Fireblok— for use 
up to 2300° F. 
Exposed or 
back-up

JM-26
Fireblok— for use 
up to 2600^ F. 
Exposed or 
back-up

and light weight
mean faster installation!

/T '0  make possible speedier, more economical installa- 
tions of insulating refractory linings, Johns-M anville 

has developed Insulating Fireblok. Available in four 
grades, Fireblok are suitable for the same range o f tem 
perature conditions as the four well-known J-M  Insulating  
Fire Brick. B ut, one Fireblok covers more surface than  
five full-size brick. N ote these other features:
E a sy  cu tt in g  a n d  f it t in g—  J -M  F ireb lok  can b e  ea s ily  c u t  
w ith  a  sa w  and  shaped  w ith  a  rasp. M o st specia l sh ap es can  
be eith er  sh op  or field cu t from  standard  slab s , red u cin g  the  
in v en to ry  o f  sp ec ia l shapes.

M in im u m  o f  J o in t s —T h e large siz e , com pared to  th e  sta n d 
ard  fire brick u n it, m ater ia lly  reduces th e  num ber and  len gth

o f  jo in ts , resu ltin g  in  a therm a lly  m ore efficient con stru ction .

E co n o m ic a l B o n d in g — w ith  reduced jo in t len gth  F ireblok  
require a m in im um  o f  m ortar for bond in g .

U s e s — F ireb lok  can  be used w herever In su la tin g  F ire B rick  
are recom m ended . T h e y  are p articu lar ly  su itab le  for th e  
lin ing  o f  doors, for susp en d ed  arches, an d , w h en  tapered , for 
sprung arches o f  excep tion a l sta b ility .

W rite for new  b ook let, IN -1 0 3 A , on  th is  J -M  d evelo p m en t. 
Jo h n s-M an ville , 22 E a s t  4 0 th  S treet, N e w  Y ork  16, N . Y .

INSULATING FIREBLOK ARE N O W  AVAILABLE!"

Johns-Manville
IN D U S T R IA L  IN S U L A T IO N S
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m u m  m m n n  m m m m .
REVISED AND AMPLIFIED
P r i n c i p l e s  a n d  A p p l i c a t i o n s  o f . E l e c -

'] ROCIIEM ISTHV. F O U R TH  E D IT IO N .
V o l . I, P r i n c i p l e s . By II. fermain 
Creighton. Published by John W ilev  
& Sons, Inc., New York, N . Y . 477 
pages. Price $5.

Reviewed by Hiram S. Lukens 
T h e  a u t h o r  of a text on electrochemis

try is confronted with the problem of sift
ing an enormous wealth of material, dis
criminating between the significant and 
the less important, to compile finally a 
volume of appropriate dimensions to pro
vide a useful text and convenient boob of 
reference. The success with which Dr. 
Creighton has attained this objective is 
attested by the ready acceptance accorded 
the three previous editions appearing under 
the above title.

The current fourth edition is a careful 
revision and amplification of the third, 
retaining the previous arrangement and 
chapter headings. T he notable depar
tures from the third edition include the ex
pansion of the chapter on coulometers 
to include consideration of the sodium 
coulometcr, a revision of the discussion 
of conductance methods with the introduc
tion of refinements in the computation of 
equivalent conductance, discussion of the 
moving boundary method of measuring 
electrophoresis and the inclusion of new 
applications of electro-osmosis and elec
trophoresis. W ell chosen new references 
have been added to many chapters.

Developments in currently active fields 
of investigation have been recognized by 
expansion of the chapters on Electro
kinetics, Potcntiometric Measurements, 
Overvoltage, Electrolytic Reduction and 
Oxidation, Activity of Strong Electrolytes, 
and Theories of Strong Electrolytes. 
Among new topics included arc Transfer
ence in Fused Salts, Electrode Potentials 
in Fused Salts, Polarographic Analysis, 
W ien Effect, Table of Solubility Products 
of Metallic Sulphides, and Glow Discharge 
Electrolysis.

The publishers have reduced the page 
size of this edition, eliminated many rules 
from tables without sacrifice and deleted 
certain illustrations of butmoded equip
ment. The printing of text and references 
is excellent. It is a reasonable expectation 
that this edition will find an even broader 
field of usefulness than the enviable one 
enjoved by its predecessors.

INTEGRATED PICTURE
S c i e n c e  a t  W a r . By George W .  Gray. 

Published by Harper & Brothers. New  
York, N . Y. 296 pages. Price S3.

Reviewed by C. C. Furnas 
G e o r c e  W . G r a y  is one of the top 

men of the country in the business of 
presenting science to the public. In his 
most recent book, “Science at W ar,” he 
has done a grand job in bringing together 
the latest available information on scien
tific developments as applied to the con

duct of the war and has presented it in 
his usual clean-cut and readable style.

It is always a relief to find an author 
on scientific subjects who not only pre
sents facts, bu t tics them together in an 
integrated picture, in contrast to the more 
usual product which closely resembles a 
series of library abstract cards distributed 
more or less at random. N ot only docs 
Mr. Gray do a fine piece of work in pre
senting an integrated and sensible picture 
of present activities; he also works in the 
historical roots of many developments that 
have been in the making for many years 
or even centuries.

Anyone who is engaged in some highly 
specialized activities of the application of 
science .to  the present war may find 
that some of the information in this book 
is not quite up-to-date, bu t the deficit is 
not more than a few months, at least 
in most cases. There are also some items 
which arc of real significance which have 
been completely omitted or not touched on 
at all, but those are the ones that are 
still retained in the secret category for 
obvious military reasons. The book is 
surprisingly complete and up-to-date. The 
picture is well-rounded without revealing 
any military secrets.

Through a good part of the book, the 
author adopts the stand that this is a 
physicist’s war, as contrasted to the first 
W orld W ar which was labeled as being 
primarily in the province of the chemist. 
He makes a very good point for the para
mount position of the physicist, and I do 
not believe that any author can have very 
much argument with him on this point. 
However, lie does not neglect the other 
sciences as they receive a great deal of 
attention at various points in the twelve 
chapters. Applied mathematics has a 
chapter unto itself and chemistry conies 
into its own under the title of "O ut of 
the Crucibles.” Metals and plastics arc 
given a good presentation in the chapter 
on new materials. W ar medicine is 
treated quite thoroughly and there is a 
separate chapter on aero-medicinc which 
has come in for some very specialized 
physiological work in recent years because 
aviation has the characteristic of suddenly 
jerking a man out of his natural habitat 
and putting him under conditions of ex
treme phvsiological and psychological stress. 
The developments here are largely along

R E C E N T  B O O K S  K E C F .IV K I )

A p p l i e d  S a f e t y  K n ß in e e r ln R : .  B y  H . H . B e r 
m a n  &  H . W . M c C r o n e .  M c G r a w - H i l l ,  $2.

A v ia t io n  G a s o lin e  M a n u f a c tu r e ,  B y  M a t t h e w  
V a n  W in k l e .  M c G r a w - H i l l .  $3.

K m u ls io n  T e c h n o lo g y . A  s y m p o s i u m .  C h e m 
ic a l .  $5.

A L a b o r a to r y  M a n u a l  o f P la s t i c s  a n d  S y n 
th e t i c  R u b b e rs . B y  G . F .  D*A ie l lo ,  W ile y .  
$2.

M u K u e to c h e m is try . B y  P .  W .  S e lw o o d .  I n t e r -  
s c ie n c e .  $5.

M a te r ia ls  H a n d b o o k . 5th_e«3. B y  G. S. B ra d y . 
M c G ra w -H il l .  $5.-

R u b b e r  R e d  B o o k . 4 th  e d .  R u b b e r  A p e .  $5.

the lines of preventive, rather than cura
tive, medicine. There is also a chapter 
on “The W ar of Ideas” which deals largely 
with mass psychology. The final epilogue 
is under the title of “Science in the New 
W orld” and is a brief glance in the future 
which is hopeful without being Polly- 
annisli.

One important feature of this work is 
the presentation of the history and meth
ods of working of the various organizations 
that are engaged in scientific research and 
development for the war. There is one 
chapter on the Office of Scientific Research 
and Development which is very valuable 
in presenting to the American public 
the -story of the magnificent work of this 
organization.

A review which is worthwhile should 
not be all bouquets and any reviewer, I 
believe, is entitled to at least one negative 
criticism. In this case, one gathers the 
feeling as he goes from page to page 
that perhaps Mr. Gray is too apologetic 
in the defense of Science. The theme 
that scientists do not cause war and that 
they actually do not make it any worse 
than mass brutality is under the most 
primitive conditions recurs again and 
again. It does not seem to this reviewer 
that such apologies arc called for and that 
it tends really to give the same reaction 
as a Southern Californian apologizing for 
rain on the day of the Rose Bowl game. 
All such apologies fail to help the situation 
and are actually not called for. Outside 
of this one minor criticism this reviewer 
whole-heartedly endorses Mr. Gray’s book 
and I am sure that he will have a wide 
and appreciative audience.

PLASTICS FACTS
T e c h n i c a l  D a t a  o n  P l a s t i c  M a 

t e r i a l s . Published Plastics Materials 
Manufacturers’ Association, Tower 
Building, Washington (5) D. C. 141 
pages. Price $1.30.

Reviewed by R . S. McBride 
T h i s  data book is unquestionably the 

most reliable and comprehensive summary 
of facts regarding plastic materials that has 
ever been made available by anyone. Its 
sponsor, Plastics Materials Manufacturers' 
Association, has done a remarkably fine 
job in preparing it "as a service to the 
representatives of the Governmental 
Agencies concerned with the use of plas
tics materials in the war effort, and to its 
customers.”

The volume is divided into 18 sections 
which deal in turn with the following 18 
types of plastic materials; Casein plastic; 
cast phenolic resins; cellulose acetates; 
cellulose acetate butyratcs; cellulose ni
trate; ethyl celluloses; laminated phenolic 
plates, rods and tubes; melamine molding 
materials; methyl methacrylates; nylon; 
phcnol-formaldehyde molding materials; 
phenol-furfural molding materials; poly
styrenes; polyvinyl formals, acetals, and 
butyfals; polyvinyl chloride" plastics; urca- 
formaldchvde molding materials; vinyli-

CHEMICAL & METALLURGICAL ENGINEERING • F E B R U A R Y  1944 • 2 2 5



T H E S E  8 S E R V I C E  B U L L E T I N S
from “B u ^ e d ix  T fli'ie

M A K E  S P E C I F Y I N G  E A S I E R

T HOUSANDS o f plants, like your own, need wire cloth and 
fabricated wire products for both production and main
tenance. Like most o f them, you are searching for infor

mation to simplify and assure correct choice of materials.

You can obtain such helpful information promptly from "Buffalo 
Wire”, by requesting the following free service bulletins.

yÔt/S H
ij

GUARDS fo r  P la n t  P ro te c t io n  
a n d  S a fe ty .
B u lle tin  592

BASKETS for A n n ea lin g , D ip p in g , 
C o n v e y in g , H an d lin g , e tc. 

B u lle tin  595

H O W  T O  SELECT a n d  specify 
In d u s tr ia l W ire  C lo th . 

B ulletin  6 0 )

VSSfflgS.

DIAM OND MESH F ab ric  for P lan t 
M a in te n an c e  a n d  P ro te c t io n . 

B u lle tin  602

A G G R E G A T E  SC REEN S— “ BulT- 
A io y "  W ire  O o th  for S to n e . S a n d , 

G ra v e l Industrie* .
B u lle tin  601

WIRE CLOTH F in ish ing  a n d  P ro d 
uct F a b rica tin g  Service*. 

B u lle tin  59-t

HAND RIDDLES foe S i f t in g  F oun . 
d r y  S a n d  a n d  S m all Batch* 

in g  o f  C hem ical» .
B u lle tin  59)

STOCK LIST m ailed m o n th ly  o r  b i
m o n th ly . Li*t* w ire  c lo th  s tocked  

foe  im m ed ia te  sh ip m en t.

M A N U F A C T U R E R  O F  A L L  K IN D S  
OF W IR E  CLO TH  FO R  7 5  T E A R S

■ V 'f i a s a B i  
4 8 2  TERRACE BUFFALO 2,~ N. Y.

dene chloride (saran); vinyl chloride-ace- 
tate resin compounds.

For each type of material there is pre
sented a brief description of the source, 
character, and usefulness, followed by 
standard tabular summary of the signifi
cant properties. In each case the proper
ties are those reported by the manufacturers 
themselves as the result of tests made 
by the most dependable methods of meas
urement. The methods of test are usually 
those of A.S.T.M. and the data are as 
nearly as possible comparable for the dif
ferent types of materials described.

Thus the would-be user of plastic ma
terials has for the first time a compre
hensive and reliable means for judging by 
the measurable properties which plastics he 
should consider for any particular job. And 
he has means for judging the relative 
performance with respect to each property 
which he may expect. There is only one 
danger in this. T he non-technical pur
chaser may think that he can simply pick 
off these tables his selection of material 
and without skilled guidance be adequately 
informed as to performance expected. Any
one so misguided as to do that will soon 
find out his error. Then he will doubtless 
go back to the proper practice of seeking 
advice from the 18 reliable firms which 
make up Plastics Materials Manufacturers’ 
Association.

SELF-STUDY TEXTBOOK
C h e m i s t r y  M a d e  E a s y . By Cornelia T . 

Snell and Foster D. Snell. Published 
by D. Van Nostrand Co., N ew  York, 
N . Y .  1,214 pages. Price $7.95.

Reviewed by Donald F. O thmer 
T h is  four-volume set is intended to 

teach chemistry to those who wish to learn 
it by themselves. The presentation is 
simple and direct, in an agreeably informal 
literary style, with points illustrated by 
the familiar and practical, rather than be
ing in the heavier, pedantic style of the 
usual academic text. As the authors say 
in their introduction: "W e have tried
to avoid a stiff and rigorous textbook 
treatm ent of the subject; we have tried 
to humanize the subject with illustrations 
from everyday life so that it will pique 
the intellectual curiosity of the reader, and 
present the principles of the science in an 
understandable way, putting first things 
first, and progressing step by step through 
the more difficult portions of the subject. 
W e hope that we have accomplished this 
objective.” This reviewer believes they 
have; w ithout, of course, contributing 
either a compendium for the trained 
chemist nor a textbook for professional 
training. It is "generalized chemistry'” 
attractively presented for the home study 
of a person whose interest or work would 
be implemented by "a foundation for 
understanding the nature of the . various 
chemicals of commerce.”'

Vol. I introduces the reader to theo
retical chemistry1 and furnishes a funda
mental basis on which facts can be built 
in a way that the reader can understand. 
Vol. II deals w ith non-metals such as 
chlorine, phosphorus and sulphur, and 
with many of the im portant metals. M eth
ods of preparing or obtaining these are 
described, as well as typical reactions of 
their compounds. In Vol. I l l ,  the struc-
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ture and relationship of the basic aliphatic 
and aromatic compounds are explained. 
Here, as in the other volumes, interesting 
everyday sidelights are examined; in this 
case vitamins, foods, cosmetics, soaps, etc. 
Vol. IV  is not a textbook, bu t is intended 
rather for reference, since this lists a great 
number of compounds and naturally oc
curring chemical materials which are used 
commercially. 'Flic most essential facts 
are given as to properties, composition and 
uses. (Vol. IV  was published in 1939 
as "Chemicals of Commerce." See Chem. 
& M et., Oct. 1939, p. 642.)

The first three volumes contain review 
questions at the end of each chapter and 
a final examination at the end of each 
book, with directions for self-grading. 
W ith serious application a person should 
be able to master much of the funda
mentals of the relation of the science to 
life and industry with the aid of this 
set, which seems to be a real contribution 
to a rather untouched field in chemical 
literature.

FOR BEGINNER COURSES
P r i n c i p l e s  o f  P h y s i c a l  M e t a l l u r g y . 

By Frederick L. Coonan. Published 
by Harper & Bros., New York, N . Y. 
238 pages. Price $3.2?.

Reviewed by Robert F. Benenati 
T h i s  elementary textbook is written in 

three parts: the first, general principles; the 
second, non-ferrous alloys including brass, 
aluminum, magnesium, nickel, copper and 
beryllium; and the third, alloys of iron 
and carbon. Physical principles, the? foun
dation for the remainder of the book, 
are laid down in the first three chapters 
in an interesting and informative manner. 
The liberal use and clear explanation of 
phase diagrams add to the clarity of this 
section. The three chapters covering the 
non-ferrous alloys contain a wealth of ma
terial which perhaps has been gone over 
too hurriedly by the author. The section 
on ferrous metallurgy surpasses the rest 
of the book with the chapter on Heat 
Treatment of Steel (V III) outstanding. 
The various types of heat treatment nec
essary to adjust the properties of steel have 
been fully explained and illustrated. The 
subject of Corrosion and Corrosion-Re
sistant Steels receives careful treatment in 
chapters XII and X III. The large num 
ber of phase diagrams and photomicro
graphs used throughout the book were 
chosen with great care and are well ex
plained, all of which make for clear 
understanding and appreciation of the sub
ject with minimum verbiage. The book 
is a well prepared summary of the large 
subject covered and, as such, should find 
acceptance as a textbook for beginning 
courses.

RECENT BOOKS 
and 

PAMPHLETS
P e t r o l e u m  R e s e r v o i r  E i l l c ie n c y  a n d  

W e ll  S p a c in g ;. P u b l i s h e d  b y  S t a n d a r d  O il 
C o . ( N e w  J e r s e y ) ,  30  R o c k e f e l l e r  P l a z a ,  
N e w  Y o r k  20 , N . Y . 77  p a g e s .  R e s u l t s  
o f  a n  e x t e n s iv e  s u r v e y  o f  p o o ls  i n  t h e  
S o u th  a n d  S o u th  A m e r i c a ,

A m e r i c a n  S t a n d a r d s .  P u b l i s h e d  b y  
A m e r i c a n  S t a n d a r d s  A s s o c i a t i o n ,  29 W . 
39 S t . ,  N e w  Y o r k  18, N . Y . 24 p a g e s .

Y ou've h eard  th ose  w on d erfu l stories ab out the  
s iz e s  o f ob jects that ca n  b e  sw a llo w e d  b y  so m e  
v a r ie ties  of fish es an d  sn a k e s . H ere are  tw o bona- 
fid e p h otograp h s of M orris C en trifugal Pum p im 
p e llers  w ith  ob jects that h a v e  p a sse d  through them .

O n e is  the en c lo sed  im p eller  of a  10-in. pum p  
through w h ich  a n  8-inch w o o d e n  (not rubber) b a ll 
h a s  just p a sse d . The other is  a n  o p en  im p eller  that 
h a s  h a n d led  w o o d e n  b lo ck s, trash  an d  cloth in g  
w ithout c lo g g in g  or d a m a g e .

T here's little c a u se  for w orry ab out op era tin g  inter
ruptions in  a  M orris N on -c logg in g  Pum p— w heth er  
u se d  for s e w a g e , p ap er  stock , or a n y  other k ind  of 
pulp .

Bu lle tin  on Request

Never 
even 

gagged

ST-P N o n -c lo g g in g  P u m p  —  G u a r a n te e d  
N o n -b in d in g  fo r P u lp y  M ix tu re s

MORRIS 
MACHINE WORKS 

E aldw insville, N . Y.

D o u b le  S u c tio n  H o r iz o n ta lly  S p lit P u m p  
fo r C le a r  L ig u id s

Export Office:
50 Church St. 

N ew  York 7, N. Y.

C E N T R IF U G A L  P U M P S
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TUBER Pumpïo, 2 9 4  ELM STREET
• B U F F A L O ,  N.  Y.

B e s t  p u m p  b u y  
u i G  e u e r  m a d e "

. . .  from a letter b y  a chemical process 
plant executive to Taber.
Pump illustrated is used extensively for 
handling Oleum, Concentrated Sulphuric 
Acid, M ixed Acids, etc., because:

B  &  Liquids handled do not come in contact 
r with pump stuffing box.

Repacking interruptions reduced to a 
r minimum.

To compensate for non-lubricating prop- 
erties of liquid or other chemical solu
tions pumped, larger bearings are used.

1 ^ ^  Dam aging vibration is prevented by lar
ger shaft diameters.

A o N O. 
S414

For co m p le te  in fo rm a tio n  w r ite  fo r
BULLETIN V -8 3 7

FIG .
19,447

Sizes
Pressures 

12 5  lbs. to 2000 lbs. 
Series 15-30-40-60 

and Ludlow 
F B E - S B E - S OE  & FOE 

Steel-lron-Bronze

•  The rubber ring conforms to all de
posits and obstacles and makes it 
possible for this valve to seal under 
the worst conditions.

•  Seals regardless of viscosity.
O Ope rates equally well on kerosene 

or crude.
•  Absolutely silent in operation. Ideal 

for refineries and pumping stations 
where the slapping of metal check 
valve clappers is annoying.

9  No lapping or grinding of seats 
necessary.

9  Renewable bronze seat ring, into 
whicb the rubber ring is inserted, 
can be replaced by the standard 
metal to metal seat, if desired.

W rite for Bulletin No. CM-f

WHEATLEY 
PUMP and VALVE MFR.

Hale Station. Sand Springs Road
TULSA. OKLAHOMA

WHEATLEY'S
"Syn-Rub-Seal"

•eA Pliable Material Here

Pat. A p p lie d  For

S Y N T H E T I C  R U B B E R  S E A L
F U L L  O P E N I N G ,  S W I N G  C H E C K

V A L V E

P r i c e  l i s t  o f  t h e  m o r e  t h a n  600  A S A  
s t a n d a r d s .

L iq u id  D e n s i t i e s  o f  H y d r o c a r b o n s .  B y  
C r a g o e .  A v a i l a b l e  f r o m  A . É .  

M i l l e r  s e c r e t a r y ,  T e c h n ic a l  A d v is o r y  
C o m m it t e e ,  P e t r o l e u m  I n d u s t r y  W a r  
C o u n c i l ,  50 W . 50  S t . ,  N e w  Y o rk ,  N . Y. 
T a b le s  g iv i n g  l i q u id  d e n s i t i e s  o f  11 h y d r o 
c a r b o n s  f o u n d  in  c o m m e r c i a l  C i m i x t u r e s .

R e c o m m e n d e d  C o m m e r c i a l  S t a n d a r d  
f o r  M in e r a l  W o o l :  B l a n k e t s ,  B lo e k s ,  I n 
s u l a t i n g  C e m e n t ,  a n d  P ip e  I n s u l a t i o n  f o r  
H e a t e d  I n d u s t r i a l  E q u i p m e n t .  R e c o m -

m e n d e d  C o m m e r c i a l  S t a n d a r d ,  T S -3 C 3 3 , 
i s s u e d  b y  N a t i o n a l  B u r e a u  o f  S t a n d a r d s ,  
W a s h i n g to n ,  D . C . 28 p a g e s .  T h e r m a l  
c o n d u c t iv i t y ,  d e n s i t y ,  s t a n d a r d  s iz e s  a n d  
to l e r a n c e s  f o r  t h e  d i f f e r e n t  t y p e s  o f  m i n 
e r a l  w o o l  i n s u l a t i o n .

A l lo w a b le  C o n c e n t r a t i o n  o f  T o lu e n e .  
S t a n d a r d  Z 3 7 .12-11)43 p u b l i s h e d  b y  A m e r -  
c a n  S t a n d a r d s  A s s o c i a t i o n ,  29 W . 39 S t . ,  
N e w  Y o rk  IS , N . Y. P r i c e  20 ’ c e n ts .  S e t s  
s a f e  l i m i t s  f o r  t h e  a m o u n t  o f  to l u e n e  p e r 
m i s s ib l e  in  t h e  a i r  o f  i n d u s t r i a l  w o r k 
s h o p s  to  s a f e g u a r d  t h e  h e a l t h  a n d  e ff ic i
e n c y  o f  w o r k e r s .

G O V E R N M E N T  P U B L I C A T I O N S
I he following recently issued documents are available at prices indicated 
from Superintendent of Documents, Government Printing Office, W ashington, 
D. C. In ordering any publications noted in this list always give the 
complete title and the issuing office. Remittances should be made by postal 
money order, coupons, or check. Do not send postage stamps. All publications 
are in paper covers unless otherwise specified. W hen  no price is indicated, the 
pamphlet is free and should be ordered from the Bureau responsible for its issue.

In d e x  to  P u b lic a tio n s  of th e  U n ite d  S ta te s  
D e p a r tm e n t of A g r ic u l tu re  1936-1940. By 
M ary  A . B rad ley . D ep a rtm e n t of A g ric u ltu re . 
C lo th b o u n d . P r ice  $1.50.

In fo rm a tio n  S heet on th e  D e te rm in a tio n  of 
A sco rb ic  A cid  in  F re s h , F ro z e n , and  D eh y 
d ra te d  F o o d s. B y W e ste rn  R eg ional R esea rc h  
L a b o ra to ry , A lb an y , C alifo rn ia . N o. A IC -3 5 . 
O b ta in a b le  from  B u rea u  of A g r ic u l tu ra l  and  
In d u s tr ia l  C hem istry . W a sh in g to n , D . C. 
M im eographed .

S tu d ie s  on  N ico tine  F u m ig a tio n  in  G reen 
houses. B y  H e n ry  .H. R ic h a rd so n , J .  W . 
B u lg e r, R. L . B usbey , R . H . N e lson , and
C. A . W eig e l. D e p a rtm e n t of A g r ic u l tu re , 
C irc u la r  N o. 684. P r ic e  10 cen ts .

H a rv e s t S p ra y s  fo r th e  C o n tro l of F ru i t  
D ro p . B y L . P . B a tje r . D e p a r tm e n t of 
A g r ic u l tu re , C irc u la r  N o . 685. P r ice  5 
cen ts .

S o y b ean s  and  S oybean  P ro d u c ts  as F ood . 
B y  M arion  J u lia  D ro w n . D e p a r tm e n t o f A g r i
cu ltu re , M iscellaneous P u b lic a tio n  N o. 534. 
P r ice  10 Cents. ,

In d u s tr ia l  In s u la t io n  w ith  M in era l P ro d u c ts . 
By O liv e r B ow les. B u rea u  o f M ines, In fo r 
m a tio n  C irc u la r  I .  C. 7263. M im eo g rap h ed .

N a tu ra l  M in e ra l-P a in t E x te n d e rs . B y 
C h arles  L . H a rn e s s . B u rea u  of M ines , I n 
fo rm a tio n  C irc u la r  J . C . 7264. M im eo g rap h ed .

T re n d s  in C o n su m p tio n  an d  P rice s  of B u ild 
in g  M ate ria ls . B y O liv e r B ow les an d  N a n  C. 
Je n se n . B u rea u  of M ines , In fo rm a tio n  C ir 
c u la r  I .  C. 7265. M im eo g rap h ed .

G rap h ite— N a tu ra l and  M an u fa c tu re d . B y  
G. R ic h a rd s  G w inn . B u re a u  of M ines. In fo r 
m a tio n  C irc u la r  I .  C. 7266. M im eographed .

T e n ta t iv e  B itu m in o u s  and  L ig n ite  M ine I n 
sp e c tio n  S ta n d a rd s . R ev ised  S ep te m b er 1943. 
B u rea u  of M ines, In fo rm a tio n  C irc u la r I .  C.
7268. M im eographed .

M a rk e t in g  M ag n es ite  an d  A llied  P ro d u c ts . 
B y C harles  L . H a rn e s s  a n d  N a n  C. Jen sen . 
B u re a u  of M ines, In fo rm a tio n  C irc u la r  I. C.
7269. M im eo g rap h ed .

T e s ts  of th e  H e lio p o re  C o a l-C arb o n iza tio n  
P o w e r-P la n t P rocess . By A. C . F id d lie r ,  J .
D . D av is  an d  o th e rs . B u rea u  of M ines,

Equipped with Wheatley Synthetic Seal 
— a synthetic rubber ring dovetailed 
and fitted into a removable bronze seat 
also dovetailed to accept this rubber 
ring. When the bronze clapper falls 
against this rubber, a perfect seal is 
formed regardless of what irregularities 
have deposited on the seat or in the 
fluid, such as sand, scale and cuttings 
which under pressure ordinarily would 
completely cut out a hard-surfaced 
seat.
Preferred by the United States Engi
neers on projects handling high octane
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R ep o rt o f - In v c s tig a tio h s  R . I . 3733. M im eo 
g raphed .

G ro u n d in g  E lec trica l E q u ip m e n t In  and  
A b o u t C oal M ines. B y  F . E . G riffith  and
E . J . G leim . B u rea u  of M ines, R e p o rt of 
In v es tig a tio n s , R . I .  373'4. M im eographed .

N ational M o to r-G aso line  S u rv ey , S um m er 
1943. B y A . J . K raem e r an d  O . C . B lade.
B ureau  o f M ines , R ep o rt o f In v e s tig a tio n s
R . I . 3735. M im eographed .

A ctive L is t  o f P erm iss ib le  E x p lo siv es  and 
B la sting  D evices A pproved  P rev io u s  to  Ju n e  
30, 1943. B y  J .  E . T iffany  an d  Z. C . G au g le r.
B ureau  of M ines , R e p o rt of In v e s tig a tio n s
R . I .  3736 M im eographed .

T he rm al A n a ly sis  of C lay  M in era ls  and  A cid  
E x trac tio n  of A lu m in a  from  C lays. B y Jo sep h  
A. P ask  an d  B en  D av ie s. B u rea u  o f M ines, 
R ep o rt of In v e s tig a tio n s  R . I .  3737. M im eo 
g raphed .

M odern  B eeh ive  C oke-O ven  P rac tic e , 1. 
P re lim in a ry  R ep o rt. B y  G. S. S c o tt . J . A. 
K elley , E . L . F is h , an d  L . I). S ch m id t.
B ureau  of M in es , R ep o rt of In v e s tig a tio n s
R . I . 3738. M im eographed .

P rec isio n  of th e  V o la tile -M a tte r  D e te rm in a 
tion  fo r A n th ra c ite , L o w -T em p era tu re  Coke, 
and  S u b -b itu m in o u s  Coal. By \V . A . Selv ig . 
B ureau  of M ines , R ep o rt of In v e s tig a tio n s
R. I . 3739. M im eographed .

B eneficia tion  of D el M o n te  (C a lif .)  Sand. 
By John  D ash er, R o b e rt R . R o u g h , and  F ra n k  
L . B acon . B u re a u  of M ines , R e p o r t of In v e s 
tiga tions  R . I .  3740. M im eographed .

L im its  of In fla m m a b ility  and  Ig n it io n  T e m 
p era tu res  o f A cetic  A n hydride . B y  G. W . 
Jones.- F . E . S c o tt ,  an d  G. S. S co tt . B u rea u  
of M ines, R ep o rt o f In v e s tig a tio n s  R . I .  3741. 
M im eographed

C ontro l of S u lfu r and  A sh  in  M ine-R un  
M eta llu rg ica l C oal, R e p o rt 1. B y  H e n ry  E . 
D eK ay, J r . .  L ou is A . T u rn b u ll, J a m e s  N . Scud- 
dcr, and  A lbert L . T oehges . B u rea u  of M ines, 
R ep o rt of In v e s tig a tio n s  R . I .  3742. M im eo 
graphed.

C ontro l of B u lk  D en s ity  of th e  C oal C harge  
in B yp ro d u c t Coke O vens. B y W illiam  S ey 
m our and L . D . S ch m id t. B u rea u  of M ines, 
R eport of In v es tig a tio n s  R . I . 3743. M im eo
graphed.

G eology and O re  D ep o s its  of th e  S h a fte r  
M ining  D is tric t, P res id io  C o u n ty , T e x as . By 
Clyde P . R oss. G eological S u rvey , B u lle tin  
928-B. P rice  65 cents.

O ccurrence of M anganese  in  E a s te rn  A roo
stook C oun ty , M aine . B y W a lte r  S. W h ite . 
Geological S u rv ey , B u lle tin  940 -E . P rice  25 
cents.

S ta te  M inera l F ig u re s . U . S . B u rea u  of 
M ines has issued  a series of 14 re p o rts  by 
sta tes  of th e  m inera l p ro d u c tio n  in 1943 as 
estim ated  for p re lim in a ry  m im eographed  a n 
nouncem ent. A n  ind iv idual rep o rt is av a il
ab le for each  of th e  12 m a jo r W e ste rn  m in in g  
states, one for “ C en tra l S ta te s ,”  and  one for 
“ E astern  S ta te s .”

P re lim in a ry  M inera l S ta tis tic s , 1943. B u rea u  
of M ines is is su in g  in a p re lim in ary  form  
estim ates  of p ro d u c tio n  of va rio u s  m in e ra ls  and  
m etals d u rin g  th e  ca len d ar y e a r  1943 in  sh o rt 
m im eographed s ta te m e n ts  of its  serie s, M inera l 
M arket R ep o rts  (T h e se  a rc  th e  sh ee ts  num bered  
in the M . M . S. se rie s) . D u rin g  J a n u a ry  
the re  w ere issued , am o n g  o th e rs , re p o rts  on 
iron ore, m e rcu ry , lead  and  zinc, an d  fluo rspar. 
T hose  des irin g  d a ta  shou ld  in d ica te  to  the 
B ureau  th e  specific  com m odities o r m e ta ls  of 
in terest. T h e  co m plete  series w ill be m ade 
availab le in  th e  co u rse  o f a  few m onths.

A nnual R ep o rt of the  T ennessee  V alley  
A u th o rity  fo r th e  F isca l Y ea r E nded  Ju n e  30. 
1943. P r ice  35 cen ts .

A n n u a l R ep o rts  of th e  F ood  and  D ru g  
A d m in is tra tio n  for the  P erio d  from  J u ly  1, 
1941, to  J u n e  30, 1943. P r ice  15 cents.

A rm y S u pp ly  P ro ced u re , P a r ts  1 and  2. W a r 
D ep a rtm en t T ech n ica l M an u a l TM 38-205. 
P rice  10 cen ts .

M ilita ry  P ip e-L in e  S ystem s. W a r D e p a r t
m en t T ech n ica l M an u a l T M  5-350. P r ic e  40 
cen ts.

E ffec tiveness  of W ood  P re se rv a tiv e s  in P re 
ven tin g  A tta c k  by  T e rm ites . B y  T h o m as  E . 
S n y d er an d  Jam e s  Z e tek . D ep a rtm en t of 
A g ric u ltu re , C irc u la r N o. 683‘. P rice  10 
cen ts.

F e r ti liz e r  C o n su m p tio n  in 1941 and  T ren d s  
in U sage. By A . L . M eh rin g  and G race  P. 
V in cen t. D e p a r tm e n t of A g ricu ltu re . C ircu lar 
N o . 689. P r ic e  10 cen ts .

P re v e n tin g  D am age to  C om m ercial D ried  
F ru i ts  b y  th e  R aisin  M oth . B y H eb e r ( . 
D onohoc, P erez  S im m ons, and  o th e rs. D e p a rt
m en t o f A g ricu ltu re . L eaflet N o. 236. P rice  
5 cen ts .

In sec tic id e s  and  E q u ip m e n t fo r C ontro lling  
In s e c ts  on  F ru i ts  and  V egetab les. By N . F . 
H o w a rd , C. A. W eigel. C . M . S m ith , an d , 
L . F . S te in er. D ep a rtm e n t of A g ricu ltu re . 
M iscellaneous P u b lic a tio n  N o. 526. P rice  10 
cen ts .

C ^ O N D E N S IN G
4 0 , 0 0 0  POUNDS OF 
S T E A M  P E R  H O U R

(Capacity at 10 pounds gauge pressure)

This u n iq u e in sta lla tion  of 3 Y oung Q u ad  C on d en sin g  
T ow ers w a s  recen tly  com p leted  for a  Southern  Illinois  
refinery e n g a g e d  in the production  of Iso-Butane an d  
B utane for the sy n th etic  rubber program . H ere's another  
ou tstan d in g  ex a m p le  of Y oung en g in eers' ab ility  to ad ap t  
'standard" Y oung products to sp ec ia liz ed  a ssig n m en ts. 

Y oung Q u a d s an d  Y oung E vap orative  C oolers an d  C on 
d en sers are  rece iv in g  recogn ition  in  the oil, g a s  an d  
sy n th etic  rubber fields for their h ig h ly  efficient op eratin g  
fea tu res. W rite for en g in ee r in g  data.

YOUNG RADIATOR CO. ,  Dept. 454-B— Racine, Wis., U.S.A.

Distributors: The H appy Co., Tulsa, Okla. •  A. R. Flournoy, Bell 
(Los A ngeles), C alif. •  W rightson-Campion, New York, N. Y. •  
W. P. Nevins Co., Chicago, III. •  Export: Am ercsco, Inc.,
New York. N. Y.

YO U N G  C O ILS em body p a ten ted  construction fea tu res;  
are w id e ly  used  in  hea ling , a ir  condition ing , evaporat
in g  and  condensing  system s. A l l  are th o ro u g h ly  tested  
a n d  accura te ly  rated. R epresentatives in p rin c ip a l cities.

R U T IO H D S  

PRODUCE MORE 

SELV A G E SCR AP 

W IR  THE WAR

H E A T  T R A N S F E R  P R O D U C T S
O il  C o o le rs  •  G a s ,  G a so lin e , D ie se l E n g in e  C o o lin g  R a d ia to r s  • In te rco o le rs  • H e a t  
E x ch a n g e rs  • E n g in e  J a c k e t  W a te r  C o o le r s  •  U n it H e a te rs  • C o n ve cto rs  • C o n d e n se r s  • 
E v a p o ra to rs  • A i r  C o n d it io n in g  U nits  •  H e a t in g  C o ils  • C o o lin g  C o ils  •  a n d  a  

C o m p le te  L ine o f  A irc ra ft  H e a t  T ran sfe r  Equ ipm ent.

CHEMICAL & METALLURGICAL ENGINEERING • F E B R U A R Y 1944  °



GOGGLES • RESPIRATORS • GAS MASKS • HELMETS

W I L L S O N
P R O D U C T S  I N C O R P O R A T E !
R E A D I N G ,  P A .# U . S .A .  Established 187

A t N icaro, O rienti P rovince, Cuba, 
th e  p lant of th e N icaro N ick el 
C om pany uses tw elve 22' 3" O.D., 
16 H earth  N ich o ls H erreshoff 
M ulti-H earth  Furnaces to roast ap
p rox im ate ly  3600 tons per day of 
lim o n ite  and serp en tin e ores for th e  
econ om ica l prod uction  o f n ick el.

T h ese furnaces and th eir  com 
bustion  cham bers em b od y  num er
ous sp ec ia l features to assure 
accurate tem peratures and p rovide

niCHOLS EtlGinEERItlG &

close control over furnace atm os
p here during the various stages o f  
the roast. I f  you  face th e problem  
o f h eat treatm ent of ores and con 
centrates, get in  touch  w ith  a 
N ich o ls E ngineer. O ther strategic  
ores and concentrates w hose p ro 
d uction  has b een  increased  through  
th e  use of N ich o ls  H erreshoff 
M ulti-H earth  F urnaces in clu d e—  
zinc, m agnesium , m olybd en um , 
cop p er, tungsten, m ercury, etc.

RE5 ERRCH C0 RP0 RHTI0 I1
60 W A L L  TOW ER BLDG.. HEW  YORK 5. N.Y. UNIVERSITY TO W ER  BLDG., M ONTREAL, P. O.

M A NU FA C TU R ER S’ L A TE ST  PU BLIC A TIO NS

Publications listed here are available from the manufacturers themselves, w ith
out cost unless a price is speciEcally mentioned. To  limit the circulation o f their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead.

T e m p e ra tu re  C on tro l. C . J .  T a g lia b u e  M fg. 
C o., P a rk  a n d  N o s tra n d  A ves ., B ro o k ly n  5, 
N . Y .— A 38-pagc il lu s tra te d  b o o k le t ( c a ta lo g  
N o . 1 1 01H ) d e sc rib in g  th e  co m p a n y ’s e lec tr ic  
th e rm o m e te rs , p y ro m e te rs , p h o to e lec trica lly  b a l
anced  reco rd e rs , in d ic a to rs , c o n tro lle rs , re c o rd 
in g  c o n tro lle rs , e tc .

C hain  D riv e  M a in ten an ce . T h e  C hain  B elt 
C o., 1600 W . B ru c e  S t. ,  M ilw au k ee  4, W is.—  
B u lle tin  N o . 435, a  2 0 -page  d esc rip tiv e  b o o k le t 
issued  a s  a  g u id e  in  th e  w a rtim e  c a re  of ch a in  
b e lt d rives.

A ir  C o n d itio n in g . C a rr ie r  C o rp ., S y racuse , 
N . Y .— A n  8 -page b ro c h u re  ca lled  “ P ro b lem s  
an d  S o lu tio n s”  rev iew in g  the  c o m p an y ’s e x p e ri
ence  in  in d u s tr ia l in s ta lla tio n s  of te m p e ra tu re  
an d  h u m id ity  c o n tro l eq u ip m en t.

H y d ra u lic  P re s se s . A . B. F a rq u h a r  C o., 
Y o rk , P a .— B u lle tin  N o . P 5M 43 , a  50-page 
il lu s tra te d  c a ta lo g  sh o w in g  th e  co m p le te  line of 
h y d ra u lic  p resses  m a n u fa c tu re d  by  th is  co m p an y  
w ith  sp ec ifica tio n s  a n d  p h o to g ra p h s  of a c tu a l 
in s ta lla tio n s  i l lu s tr a t in g  th e ir  uses. P o te n tia l 
p o s tw a r  u ses  a rc  su g g es ted .

E le c tro n ic  C on tro l. G enera l E le c tric  Co., 
S ch en e c tad y , N . Y .— A  12-page il lu s tra te d  b u l
le tin  (G E A -4 1 2 6 )  d e sc r ib in g  th e  fu n d am en ta ls  
a n d  v a rio u s  a p p lica tio n s  of e lec tro n ic  co n tro l. 
T h e  p u b lic a tio n  lis ts  th e  fu n c tio n s  of e ig h t of 
th e  m o re  w idely  u sed  in d u s tr ia l ty p e  tubes. 
A lso , i t  in c lu d es  a p p lica tio n s  in  rec tif ic a tio n , 
re s is ta n c e  w eld in g , tim in g , p ro c e ss in g  o p e ra 
tio n s, c o u n tin g , so r tin g , w eigh ing , m e asu rin g , 
re g is te r in g , il lu m in a tio n  a n d  te m p e ra tu re  co n tro l.

A ir  C irc u it B rea k e rs . A llis-C h a lm ers  M fg . 
C o ., M ilw au k ee , W is.— A  s lide  ru le  d es ig n e d  to  
s im p lify  th e  d e te rm in a tio n  of th e  c o rre c t s ize  
a ir  c irc u it b re a k e rs  fo r all in d u s tr ia l su b s ta tio n  
a p p lica tio n s . T h e  sam e  in fo rm a tio n  is a lso  a v a il
ab le  in  n o m o g ra m  fo rm  in  th e  c o m p a n y ’s b u lle 
tin  B -6285.

W e ld in g . C. E . P h ill ip s  & C o., 2750 P o p la r  
S t. ,  D e tro i t  8, M id i .— A  12-pagc il lu s tra te d  
b o o k le t d e sc r ib in g  th e  co m p a n y ’s e lec tro d es  fo r 
e lec tric  a rc  w e ld in g  o f c a s t iron .

V alves. J e n k in s  B ro s ., 80 W h ite  S t., N ew  
Y o rk  13, N . Y .— A  6 -page b ro c h u re  d esc rib in g  
th e  co m p a n y ’s  n ew  line of a i r  fu rn ace  m alleab le- 
iro n  g a te , g lo b e , an g le  a n d  ch e ck  valves.

S o lven ts— alcoho l— ex ten d ers . C . P . C hem i
ca l S o lv en ts , In c . ,  60 P a rk  P lac e , N e w a rk  2, 
N . J .— A  60-page b o o k le t d e sc r ib in g  th e  p ro p 
e rtie s  of a lcoho l, ke tones , e s te rs , a ro m a tic s  an d  
a lip h a tic  p e tro le u m  n a p h th a s  a n d  coa l tar^ n a p h 
th a s. A d d itio n a l m iscellaneous in fo rm a tio n  of 
g en e ra l a s s is ta n c e  to  so lv en t u se rs  is in c luded  
in  th e  b o o k le t.

C o n tro l. P csco  P ro d u c ts  Co. ( a  d iv ision  of 
B o rg -W a rn e r ) , 11610 E u c lid  A vc., C leveland  6, 
O h io .— A  30-page i l lu s tra te d  b o o k le t c o n ta in in g  
in fo rm a tio n  fo r d e s ig n  en g in ee rs  a n d  o th e rs  co n 
ce rn e d  w ith  im p ro v ed  m e th o d s  o f h a n d lin g  
liq u id s  a n d  u ti l iz in g  p u m p  p o w er in  th e ir  p ro d 
u c ts  o r  p ro cesses . “ P re ssu r iz e d  P o w e r and  
C on tro lled  F lo w  b y  P e sc o ”  w as deve loped  to  
m eet th e  d em an d s  o f th e  a i r c ra f t  in d u s try  an d  
is now  offered  fo r p ossib le  a d a p ta tio n  to  o th e r 
fields.

C o n tin u o u s  D ia ly se rs. B ro s ite s  M ach in e  Co., 
In c .,  50 C h u rch  S t . ,  N ew  Y o rk  7, N . Y .— A 
4 -page fo rm  d e s c r ib in g  la b o ra to ry  a n d  co m m e r
c ia l s ize  W c b ce ll c o n tin u o u s  d ia ly se rs .

F ire -R e ta rd a n t . T h e  N ew  Je rs e y  Z in c  C o., 
160 F ro n t  S t .? N ew  Y o rk  7, N . Y .— A  16-page 
b ook le t d e sc r ib in g  th e  phy sica l an d  chem ical 
p ro p e rtie s  of z in c  bo ra te-3167 , w h ich  h as  found  
w ide u se  in  fire r e ta r d a n t  co m p o sitio n s  fo r 
t r e a t in g  te x tile  fab ric s  su ch  as  cam o u flag e  n e t 
tin g , o s n a b u rg  c lo th , c o t to n  d u c k  an d  co tto n  
d rill. C o n s id era b le  in te re s tin g  in fo rm a tio n  on 
th e  u ses  of th is  p ro d u c t is in c lu d ed  in  th e  
book le t.

H  H ere’s Oscar, a  valued  
m em b er o f  th e  W illson  research sta ff  
w ho has a prized p ecu liarity : h e  can  
in h a le  w ith o u t exh a lin g , or v ice versa.

A lw ays b reath in g  in  on e d irection , 
h e  com es in  m ig h ty  h an d y  w h en  res
pirators are to  be tested . P u t on e on  
h im  and  h e’ll in h a le  ta in ted  air as long  
as h is  co lleagues w ish , w h ile  th ey  m ea s
ure and  record th e  respirator’s per
form an ce. And th is  is , o f  course, on ly  
on e  o f  co u n tless  ways by w hich  W illson  
te s ts  its  products.

A ll W illson p rotection  is sc ien tifica lly  
engineered to yield th e  u tm o st  in  safety  
and com fort. T h a t is w hy so  m an y  
Safety  D irectors and P urchasing  A gents  
specify  W illson  for head , eye and lu n g  
p r o te c t iv e  e q u ip m e n t .  F or  73 y e a r s  
W illson has been a leader in  th e  field  
o f accid en t prevention .

PRODUCTION of
INCREASED THROUGH the U SE of NICHOLS HERRESHOFF M ULTI-HEARTH FURNACES
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E lec tric  P o w e r D is tr ib u tio n . A llis-C ha lm ers  
M fg. C o., M ilw aukee 1, W is .— B u lle tin  B 6285, 
a  15-page d esc r ip tio n  of s ta n d a rd iz e d  load ce n 
te r  u n it s u b s ta tio n s  of 100 to  2 ,000 kva . c a p a c 
ity  fo r m e e tin g  th e  pow er sup p ly  needs of all 
types of in d u s trie s . A n o m o g ra m  is inc luded  
w hich  m akes it possib le  to  se lec t th e  co rre c t a ir  
c ircu it b reak e r fo r a n y  a p p lica tio n  of a s ta n d 
ard ized  load  ce n te r u n it su b s ta tio n .

O pera tion  and  M ain ten an ce . A llis-Chalm fcrs 
M fg. C o., B ox 512, M ilw au k e e  1, W is.— A 
pocket-size m ag az in e  su cceed in g  A llis-C h a lm e rs ’ 
“ V icto ry  P ro d u c tio n  an d  M a in ten an ce  N e w s” , 
con ta in in g  m a in te n ah ce  tip s  as  w ell as  tim ely  
artic les  on c u r re n t tre n d s  for th e  shopm an  and 
the  execu tive . T h e  “ R ev iew ”  w ill be issued  
bi-m onthly .

Steel. U n ite d  S ta te s  S tee l C o rp ., R esea rch  
L abo ra to rie s, C arney , N . J .— A  105-page “ A tla s  
o f Iso th e rm a l T ra n sfo rm a tio n  D ia g ra m s” . T h e  
book le t co n ta in s  56 d ia g ra m s  re p re s e n tin g  a 
to ta l o f 47 d iffe re n t com positions , g iv in g  th e  
tim e req u ired  fo r th e  tra n sfo rm a tio n  of au s te n itc  
a t  any  te m p e ra tu re  level. E a c h  “ S -C u rv e”  r e p 
resen ts  th e  tim e  of response  of a  p a r t ic u la r  
stee l to  specified co nd itions  of te m p e ra tu re  and 
the re fo re  se rv es  a s  a  m ap  to  gu id e  th e  p rac tica l 
m an to  th e  p ro p e r  h e a t tre a tm e n t o f each  of 
the steels.

A ir R eco v ery . W . B . C onno r E n g in e e r in g  
C orp., 114 E . 32nd S t.,  N ew  Y o rk , N . Y .— A 
folder d e sc rib in g  w h a t can  be accom plished  by 
the  use of a ir  recove ry  in  co n n ec tio n  w ith  h e a t
ing, v en tila tin g  an d  a ir  co n d itio n in g  sy stem s. 
I t  shou ld  b e  of in te re s t in co n n ec tio n  w ith  fuel 
conservation .

C en trifuga l P u m p s . Bell & G o sse tt C o., M o r
ton  G rove. 111.— A  40-page b o o k le t d e sc rib in g  
th e  m a n u fa c tu re  of va rio u s  p u m p s , flexible 
coup lings, e tc . A lso  in c luded  a re  d a ta  req u ired  
for pum p se lec tion  an d  o th e r  v a lu ab le  en g in ee r
in g  data .

W ire  Rope. M acw h y te  C o., K enosha , W is .—  
P am p h le t N o . 43-85 c o n ta in in g  a series of il lu s 
tra ted  artic les  on w ire  ro p e  co n se rv a tio n  of in 
te re s t to  a ll w ire  ro p e  u se rs .

B all B earings. N ew  D e p a rtu re  D iv is ion , 
G eneral M otors C orp ., B ris to l, C onn .— B ookle t 
N D -A 57, en titled  “ S erv ice  P ro c e d u re  fo r B all 
B earings”  an d  in c lu d in g  in  sim p le  te rm s  all 
th e  steps from  d ism o u n tin g , c lean in g , ju d g in g  
condition  to  rem o u n tin g . 15 pages il lu s tra ted  
w ith  d raw ings and  p h o to g ra p h s.

Induction  H e a t T re a tm e n t. T h e  O h io  C ra n k 
shaft Co., 3800 H a rv a rd  A ve., C leveland 1, 
O hio.— A rev ised  3 2 -page  b o o k le t e n title d  “ T h e  
T occo P ro cess ,”  co v e rin g  in d u c tio n  h ea t t r e a t 
m en t te chn ique  in  th e  field of m e ta llu rg y . I t  
contains i l lu s tra tio n s  an d  v a rio u s  exam ples  of 
app lications of h ig h  freq u en c y  in d u c tio n  h ea tin g .

T ra c to r  Shovels. T h e  F ra n k  G. H o u g h  Co.. 
L ibertyv ille , HI.— A  4 -p ag e  fo lder desc rib in g  th e  
com pany’s p ay lo ad er (1  c u .y d .)  tr a c to r  shovel 
used for m a te ria l h a n d lin g  o r  co n s tru c tio n  w ork .

M o to r C on tro ls. G enera l E le c tr ic  C o.. S c h e 
nectady, N . Y .— A  4-page b u lle tin  (G E A -4 1 3 9 ) 
illu s tra ted  an d  d esc r ib in g  th e  co m p a n y ’s  low - 
speed sy n ch ro n o u s m o to rs  an d  co n tro ls  fo r co m 
pressor drives.

E qu ipm ent. A ir  D ev ices, In c ..  17 E a s t  42nd 
S t., N ew  Y o rk  17, N . Y .— A n  il lu s tra te d  b u lle 
tin  (R 201) d esc rib in g  th e  co m p an y ’s vario u s  
p roducts in c lu d in g  a ir  d iffusers, h eavy  d u ty  
ranges, b ake  ovens an d  stoves, a ir  ex h a u ste rs , 
a ir filters, h o t w a te r  g e n e ra to rs , h e a t baffles fo r 
oil bu rn ers  an d  h o t g as  g e n e ra tin g  fu rn aces.

Feed W a te r  C on tro l. N o r th e rn  E q u ip m e n t 
Co., 1945 G rove D rive , E rie . P a .— A  4-page 
illu s tra ted  fo lder (F o rm  435) d e sc rib in g  th e  
com pany ’s steam -flow  w ate r-level feed  w ate r 
reg u la to r, a lso  i ts  ap p lica tio n s  in  v a rio u s  in d u s 
tries  an d  o n  v a rio u s  ty p es  an d  sizes o f boilers.

B u tte rfly  V alves. R -S  P ro d u c ts  C o rp ., W a y n e  
Ju n c tio n . P h ila d e lp h ia  44, P a .— 36-page ca ta lo g  
N o . 14-B d esc r ib in g  co m p le te  line  of b u tte rf ly  
valves an d  il lu s tra te d  w ith  b o th  m a n u a l an d  
pow er o p e ra ted  valves fo r p re s su re s  from  15 to  
900 lb . p e r  sq .in . I t  a lso  c o n ta in s  deta iled  
specifica tions , ap p lica tio n s  an d  d esc rip tio n s  of 
new  ty p e s  of valves.

C a rb o n  and  G rap h ite  P ro d u c ts . C arbon  P ro d 
u c ts  D iv is ion . N a tio n a l C arb o n  C o., In c ., C leve
la n d  1, O h io .— A  16-page b u lle tin  (ca ta lo g  
s ec tio n  M 8000) cove ring  tn e  in d u s tr ia l ap p lica 
tio n s  o f “ N a tio n a l”  an d  “ K a rb a te ”  ca rb o n  and  
g ra p h ite  p ro d u c ts . In c lu d e d  a re  a p p lica tio n s  in 
th e  chem ica l, m e ta llu rg ica l, m echan ica l an d  
e lec trica l fields.

P lu g  V alv e s. A m erican  C a r  & F o u n d ry  C o., 
V a lv e  D e p a r tm e n t, 30 C h u rch  S t . ,  N ew  Y ork , 
N . Y .— A n 8-page b u lle tin  d esc rib in g  th e  com 
p a n y ’s lin e  o f lu b rica ted  p lu g  valves.

F ir e  B ric k . M . D . V a le n tin e  & B ro . C o., 
W o o d b rid g e , N . J .— A  16-page ca ta lo g  section  
d esc r ib in g  th e  -com pany ’s fire b r ic k  an d  sp e 
c ia lty  p ro d u c ts . A p p lic a tio n s  ̂  a n d  in s ta lla tio n  
d a ta  a re  in c lu d ed  in  th e  d esc rip tio n .

you design 'em— we'll build 'em. Pressure vessels
have much in common with high pressure boilers that we have 
designed and built since 1890. We are equipped with all special 
heavy plate working machinery, welding equipment, large stress 
relieving furnace capacity and modern inspection apparatus, in
cluding X-Ray, Gam m a-Ray and Magna-FIux. Located in the very 
center of industrial U. S. A., we are ready to meet your urgent

requirements in pressure vessel and plate 
fabrication equipment.

U N I O N  I R O N  W O R K S
E R I E  • P E N N S Y L V A N I A

P R E S S U R E  
V E S S E L S

S T E A M  G E N E R A T I N G  E Q U I P M E N T
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•  Dus t  C o n t r o l  i s  "a 
mighty force in war pro
duction,"— a silent part
ner to the mammoth ma-

|a chines, roaring furnaces, 
striving men and women. Behind the scenes in thou
sands of war plants and arsenals, that intrepid guardian 
—Dust Control—is doing a man-size job in keeping the 
ravages of industrial dust, soot and grime from vital 
machines, materials and workers.
•  Such an important job as this must be complete. 
There is no room for partial Dust Control—for a job 
half done. That is too costly to meet the demands of 
modern industrial progress.
•  Pangborn Dust Control, the result of forty years ex
perience and research in answering industry's needs, 
will assure complete and exacting 
coverage for your  dust problem.
Use Pangborn facilities today and 
be sure of the best in Dust Control. XT' Original "E"

A w ard  r e 
ceived March 

13, 1943. Renewal of
“ P an gb orn  D u st C ontrol is  award with white star

t-> ,  . .  r „  .  . .  , ,  added to banner Novem-
P rotection  tor P rodu ction  her 5 ,1943 .

WORLD'S LARGEST MANUFACTURER OF OUST COLLECTING AND BLAST CLEANING EQUIPMENT

PANGBORN CORPORATION • HAGERSTOWN, MD.

In d u s tr ia l  O v en s . J . 0 .  R oss  E n g in e e r in g  
C o rp ., 350 M ad ison  Ave., N ew  Y o rk  17, N . Y . 
— N o . 5 o f A  S eries, a  4 -pagc  b u lle tin  em p h as iz 
in g  th e  c o n s id e ra tio n s  w h ich  a re  im p o r ta n t to  
th e  b u y e r  of in d u s tr ia l ovens.

V acu u m  C ooling . E l lio t t Co., J e a n n e t te , P a . 
— B u lle tin  G-8, a n  8 -page d e sc rip tio n  of steam  
je t  v ac u u m  co o lin g  eq u ip m en t. A p p lic a tio n  p o s 
s ib ilities  a re  de ta iled  and  il lu s tra te d  by p h o to 
g ra p h s  an d  flow  d iag ram s.

P u m p s . C hain  B elt C o., 1600 W . B ru ce  S t., 
M ilw aukee, W is.— A 20-pagc il lu s tra te d  b u lle tin  
(N o . 433) d e sc rib in g  th e  m echan ica l p a r ts , c o n 
s tru c t io n  an d  o p e ra tio n  of th e  c o m p an y ’s R ex 
speed p rim e  p u m p s . T h ey  a rc  m ade in c a p a c i
ties ra n g in g  from  3 ,000 to  125,000 g p h . A lso  
in c luded  a re  sp ec ifica tio n s  an d  ca p ac ity  c h a rts  
to  a id  in  pu m p  se lec tion .

M ercu ry -A rc  R ec tifie rs. G enera l E le c tric  Co., 
S ch en ec tad y , N . Y .— A 36-page b u lle tin  (G E A : - 
3706) d e sc rib in g  th e  co m p an y ’s I g n i t ró n  m e r
c u ry  a rc  rec tif ie r  fo r 501 kw . an d  h ig h e r r a t 
ings , 250 to  900 vo lts. I l lu s t r a te d  w ith  c h a rts , 
d ia g ram s  an d  p h o to g ra p h s , the  b u lle tin  lis ts  
m an y  ap p lica tio n s  fo r th is  e q u ip m en t an d  d e 
sc rib e s  in de ta il i ts  in s ta lla tio n  an d  o p era tio n .

V acu u m  S w itches. T u b e  D iv is ion , G eneral 
E le c tr ic  C o ., E le c tro n ic s  D e p a r tm e n t, S ch en e c 
ta d y , N . Y .— A 4 -page b u lle tin  d e sc rib in g  four 
new  v ac u u m  sw itches  fo r a w ide v a rie ty  of in 
d u s tr ia l  s w itc h in g  ap p lica tio n s .

G as R eg u la to rs . V ic to r  E q u ip m e n t C o., 844 
F o lso m  S t.,  S an  F ra n c isc o  7, C alif.—-A n 8-page 
b o o k le t en titled  “ G as-O -D o m e  R e g u la to rs ,”  an d  
d esc rib in g  th e  c o m p a n y ’s g as-loaded  re g u la tq r  
m ade for in le t an d  delivery  p re s su re s  h ig h e r  
th a n  th o se  h an d led  ad e q u a te ly  w ith  sp rin g - 
loaded  d ia p h rag m  reg u la to rs .

M eta l T re a tm e n t. Y o u n g sto w n  W e ld in g  & 
E n g in e e r in g  C o ., Y o u n g s to w n , O h io .— A 16- 
p ag e  b u lle tin  d e s c r ib in g  th e  co m p a n y ’s w elded 
m onel a n d  inconel b a sk e ts , c ra te s , ch a in s , hooks 
an d  accesso ries  for p ic k lin g , an n e a lin g  an d  h e a t 
tre a tin g .

S oeed  R ed u cers. S tep h c n s-A d am so n  M fg . Co., 
A u ro ra , 111.— C a ta lo g  N o . 643, a  12-page d e 
sc r ip tio n  o f  th e  c o m p an y ’s S aco  speed red u ce r 
co m p le te  w ith  d es ig n  a n d  in s ta lla tio n  d a ta .

A d ju s tab le  S peed  M o to r  D riv e . G en era l E le c 
tr ic  C o .. S ch en e c tad y , N . Y .— A  40-pagc b u lle 
tin  (G E A -4 0 2 5 ) d e sc rib in g  th e  co m p a n y ’s T liy - 
m o-tro l e lec tro n ic  d riv e  fo r p ro v id in g  and  
c o n tro llin g  a d ju s ta b le  v o ltag e  p o w er from  a-c 
lines to  p e rm it th e  u se  of d -c m o to rs  w ith  th e ir  
in h e re n t ad v a n ta g e s . T h e  firs t s ec tio n  describes  
th e  uses an d  o p e ra tio n  of th e  dev ice  an d  the  
second  sec tion  p ro v id es  a  te ch n ica l ex p lan a tio n  
of its  o p era tio n .

S team  P la n t  E q u ip m e n t. Y a rn a ll-W a r in g  C o ., 
C h e s tn u t H ill , P h ila d e lp h ia  18, P a .— R evised  
ed itio n s  o f  th e  co m p a n y ’s b u lle tin s  on  p la n t 
e q u ip m e n t (G -1 3 0 6 ) , s team  tra p s  (G -1 7 3 8 ), and  
ex p a n sio n  jo in ts  (E J -1 9 0 9 ) . B u lle tin s  E J-1 9 0 9  
a n d  G-1306 h ave co n s id e rab le  new  il lu s tra tiv e  
a n d  d e sc rip tiv e  m a te ria l.

T u rb in e s . E l l io t t  C o ., J e a n n e tte , P a .— B u lle 
t in  H -14 d e sc rib in g  th e  co m p a n y ’s s in g le  s tag e  
m echan ica l d r iv e  tu rb in e s  w ith  b u ilt- in  r e d u c 
tion  gea rs .

S creens . W e d g e -B a r  S creen  C o rp ., 145 H u d 
son S t. ,  N ew  Y o rk , N . Y .— A n  8 -page b u lle tin  
d e s c r ib in g  sc reen s  fo r sh a k in g , v ib ra tin g  and  
ro ta ry  eq u ip m en t.

H e a t  In c lo su re . G eo rge  P . R e in tje s  C o.. P . 
O . B ox  856. K an sas  C ity , M o.— A 4 -p ag e  b u l 
le tin  (N o . 431) d e sc r ib in g  R e in tje s  sec tionally - 
s u p p o r te d  u p p e r  side  w all fo r b e n t- tu b e  bo ilers .

T e m p e ra tu re  C o n tro l. W h ee lco  In s tru m e n t  
C o.. H a rr is o n  a n d  P e o r ia  S ts .,  C h icag o  7, 111.—  
B u lle tin  A 2-3 , a n  8 -page d e sc rip tio n  of th e  
p o te n tio m e te r  m e th o d  of h e a t m e a su re m e n t and  
c o n tro l, an d  g iv in g  v a r io u s  d a ta  c o n c e rn in g  th e  
c o m p an y ’s in s tru m e n t, th e  P o te n t io tro l .

V acu u m  C le an in g  S y stem . A llen  B illm yre  
C o., 431 F a y e tte  A ve., M am a ro n eck , N . Y ;—  
B u lle tin  D 4 , an  8 -page d esc r ip tio n  of th e  com 
p a n y ’s “ E x id u s t”  c e n tra l v a c u u m  c lean in g  sy s 
tem  for in d u s tr ia l p la n ts  an d  b u ild in g s  of all 
types.

F ire  P u m p s . F a irb a n k s , M o rse  & C o ., 600 
So.'" M ich ig an  A ve ., C h ic ag o  5, 111.— B u lle tin  
58 1 3 F S , a  fo lde r d esc r ib in g  th e  c o m p an y ’s new  
line  of g asó lin e -en g in e  d riv e n  fire p u m p  u n its  in  
ca p ac itie s  o f 500, 750 an d  1,000 g .p .m .

H u m id ifie rs . A rm s tro n g  M ach in e  W o rk s , 
T h re e  R iv e rs , M ich .— B u lle tin  158, a n  S -pagc 
il lu s tra te d  b u lle tin  p re s e n tin g  en g in e e r in g  d a ta  
an d  co m p le te  d e ta ils  on  u n it  ty p e  hum id ifie rs  
n ow  a v a ilab le  from  th is  co m p an y . O p e ra tin g  
fea tu re s , in s ta lla tio n  d a ta  an d  o th e r  in fo rm atio n  
a re  in c luded .

H y d ro g e n a te d  R o s in . H e rc u le s  P o w d e r  C o., 
W ilm in g to n , D el.— A  14-pagc b o o k le t d e sc rib 
in g  th e  co m p a n y ’s S ta y b e lite  e s te rs , in c lu d in g  
d a ta  on  th e ir  p h y s ica l p ro p e rtie s  a n d  lis t in g  ty p i
ca l m a te r ia ls  co m p a tib le  w ith  S ta y b e lite  es te rs .
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composed

AVIATION 

GASOLINE 

MANUFACTURE

manufactured
tested

C h e m i s t s  a n d  e n g i n e e r s  w i l l  g e t  f r o m  
this b o o k  t h e  f a c t s  to fill a n y  g a p s  in 
t h e i r  k n o w l e d g e  o f  t h e  p r o p e r t i e s  o f  
t h e  c o m p o n e n t s  o f  thi s  f u e l —  

p l u s  a  p r a c t i c a l  v i e w  o f  t h e  v a r i 
o u s  m a n u f a c t u r i n g  p r o c e s s e s ,  i n 
c l u d i n g  c h e m i s t r y ,  f l o w  p a t 
t e r n s ,  e l e m e n t s  o f  o p e r a 
tion, y i e l d s ,  a n d  o t h e r  
p e r t i n e n t  a s p e c t s .

Just 
Published

By MATTHEW  VAN W IN KLE
In stru c to r  in  C hem ical E n g in eer in g , U n iv e rs ity  

o f M ich igan
I ’e n n s y I v i i t t i i l  S t u t e  C o l l e t t e  - M i n e r a l  I n d u s t r i e s  
S e r i e s .  2 75  p a g e s ,  5 ^ x 8 * ^ .  3 9  i l l u s t r a t i o n s ,  82 

t a b l e s ,  tf.i.OO.
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No. 2  Reason for 

Buell's High Efficiency, Low Maintenance, Long Life
Because o f B uell’s exclusive fea tu re—the 
pa ten ted  van  T ongeren  "shave-off”—the 
cyclones in  B uell D u st R ecovery Systems 
do n o t have  to  be  m ade w ith  sm all d i
am eters in  o rder to  achieve h ig h  recovery 
efficiency. * O n  the  contrary , d iam eters 
o f Buell cyclones can be in  excess o f fou r 
fee t w ith o u t loss in  efficiency.

T hese large d iam eters m ake possible 
opera tion  w ith  low  cen trifugal force and  
consequent reduction  in abrasive w ear; 
and p e rm it construction  o f  ex tra-th ick  
steel, w ith  large dust outlets, th a t m akes 
clogging virtually  im possible.

A ll these are  p rim e factors in the 
trouble-free opera tion , low  m ain tenance 
cost, and h ig h  efficiency o f Buell D ust 
R ecovery System s—as established from  
actual records o f installations in  service 
fo r three, four, five o r m ore  years.

* E ngineers w i l l  fin d  c o n v in c in g  p r o o f  o f  
th is  in  B u e ll’s factual, 28-page hook; "P he  
van T o n g eren  System  o f  In d u str ia l D ust  
R ecovery ."  T o  obtain a  copy, s im p ly  w rite  
requesting  B u lle tin  G-842.

B U E L L  E N G I N E E R I N G  C O M P A N Y ,  I N C .  

1 3  C e d a r  S t r eet, N e w  Y o r k  5 , N .  Y .

Sales Representatives in Principal Cities

D U S T  R E C O V E R Y
S Y S T E M S

SHAYE-OFF 
IAP.GE DIAMETERS 
EXTRA-THICK METAL 
LARGE OUTLETS 
INNER WELDS 

GROUND SMOOTH 
CORRECTLY DESIGNEO 

HOPPERS 
SPilT-DUCI 

MAHIFOLDS

HIGH COLLECTION
efficiency

LESS FAN BLADE WEAR 
LOW DRAFT LOSS 

*10W POWER 
CONSUMPTION 

HIGH TEMPERATURE 
RESISTANCE 

UNLIMITED CAPACITY 
HO MOVING PARTS 
FREE DUST FLOW

GREATER RECOVERY 

LOW MAINTENANCE

LOW OPERATING 
COST 

LONG LIFE ■

NO CLOGGING

H
E R E  is y o u r  g u i d e  to t h e  r e l a t i v e l y  

n e w  field o f  a v i a t i o n  g a s o l i n e  m a n u 
f a c t u r e ,  r e v i e w i n g  t h e  t h e o r e t i c a l  a n d  t e c h 
n i c a l  e s s e n t i a l s  o f  t h e  m a n y  p r o c e s s e s  n o w  
p r o d u c i n g  this t y p e  o f  f u e l  c o m m e r c i a l l y .

I t  co v e rs :
—specifications and test methods and th e ir  rela tion  to 

the production of aviation fuel 
—the pertinent properties of the  m ateria ls  th a t  compose 

the fuel, the  stocks to be synthesized, and the  b lend
ing m aterials

—the m anufacture of base stocks su itab le  fo r blending 
finished aviation fuels 

—the processing and  the rela tionship  of the  various con
version methods generally, followed by description of 
the actual processes used in the refining industry  

—the com binations of the  various processing elem ents to 
produce satisfacto ry  av iation gasolines and the effects 
of the individual components on the  finished gasoline 

— special aviation fuels and blending components, such 
as ethers, ketones, and high-flash aviation fuel 
I n  s e c t i o n s  o n  t e s t i n g 1, t h e  b o o k  b r i n g s  o u t  t h e  

s i g n i f i c a n c e  o f  s p e c i f i c a t i o n s  f o r  a v i a t i o n  g a s o 
l i n e ,  t h e  v a l u e  o f  t e s t s  f o r  b o t h  p r o d u c e r  a n d  
u s e r ,  l a b o r a t o r y  a n d  p e r f o r m a n c e  m e t h o d s  o f  
t e s t i n g ,  e t c .

T h i s  n e w  h o o k  b r i n g s  t o g e t h e r  t h e  f a c t s  
n e c e s s a r y  t o  a n  u p - t o - d a t e  a n d  w o r k i n g  k n o w l 
e d g e  o f  t h i s  s p e c i a l i z e d  f i e l d — p r e s e n t s  t h e  
f u n d a m e n t a l s ,  m e t h o d s ,  i l l u s t r a t i v e  d a t a ,  r e f e r 
e n c e s .  a n d  o t h e r  m a t e r i a l  t h a t  w i l l  b e  o f  v a l u e  
t o  t h e  i n v e s t i g a t o r  a n d  e n g i n e e r .

See  it  free— M ail this coupon

M c G R A W  - H ILL  ON  - A P PRO V A L  CO U PO N

M cG ra w -H ill Book C o .,In c .. 330W .-42nd S t . .N .Y .I8

Send m e Van W inkle—A viation Gasoline M anufac
tu re  for 10 d ay s ' exam ina tion  on approval. In  10 
days I  will sen d  $3.00 plus few cents postage, or 
re tu rn  book postpaid. (W e pay postage on orders 
accom panied by rem ittance.»

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

A ddress .................................................................................... ..

Cltv an d  S ta te  ..............; . . . .......................... .................

P o sitio n   .............................    . . . ................... ..

Com pany .......................................................................... M -2-44’

(liooks sen t on  approval in U . S. an d  C anada  only.) D E S IG N E D  TO DO A  JO B , N O T  J U S T  TO  M E E T  A  " S P E C ”



L O U IS V IL L E

C R Y S T A L S

D R Y E R

C U T S

D R Y IN G  C O S T S  

$ 1 . 4 1  P ER  T O N !
It’s hard to imagine that any two dryers, 

individually built to dry a very familiar 

crystalline material, could yield such vary

ing results as those shown in the "blue

print” at the right. But they d id — and this 

case is by no means unique.

Louisville Dryers are not "buiitto a price.” 

They are precision-engineered to do more 

economical drying. It’s true that by better 

engineering we often (as in the case at the 

right) save our customers money on the 

original installation. But our primary in-

234

FORMER DRYER

. 1 1 , 0 0 0

terest is to save you thousands o f dollars 

over the years, rather than dimes or dollars 

on purchase price. Hence this company 

maintains complete laboratories and pilot 

plants in which our engineering recom

mendations are checked against actual op

erations, and economies are p roved  in ad

vance. Let us tell you the whole interesting 

story. A d d ress :  Louisville Drying Machin

ery Co., Incorporated , 451 Baxter Avenue, 

Louisville 4, Kentucky. (Subsidiary of 

General American Transportation Cor

poration.)

F E B R U A R Y 1944  • CHEMICAL & METALLURGICAL ENGINEERING

Installed Cost . . $ 3 5 ,0 0 0
Annual Pro
duction (Tons) . . . 11,000
Drying Cost
Per Ton .  ................. $2.71

(Space Required, 3 0 0 0  sq. ffc.)

LOUISVILLE DRYER
Installed Cost . . $ 1 8 ,0 0 0  

Annual Pro
duction (Tons) . . . 11 ,000  
Drying Cost
Per Ton  ..................1 $1.30

. 1 1 , 0 0 0

Per Ton  ..................1 $1.30
(Space Required, 1 4 0 0  sq. ft.)

Yearly Savings of Louisville 
Dryer, in Operating 
Costs Alone . . . $15,510



C H E M IC A L  E

H. M. BATTERS, Market Editor

INDUSTRIAL CONSUMPTION OF CHEMICALS APPEARS TO 
BE PROGRESSING ON A FAIRLY EVEN KEEL

T > u t  l i t t l e  difference was registered in 
■*-* the volume of chemicals consumed in 
general industrial lines in December as 
compared with the preceding month and 
only a slight gain over December is indi
cated by the partial reports which are at 
hand regarding operations in January. 
From the programs which have been 
planned one may look ahead with the 
confidential belief that some finished prod
ucts will be turned out in volume larger 
than the 1943 totals. T he most definite 
of these is fertilizers where the industry 
is working with government agencies in 
an attempt to smooth out all difficulties 
so that the full food program may be suc
cessfully met.

This program envisions an increase in 
all food crops with an attendant growth in 
the amount of fertilizer made and con
sumed. This, interpreted in terms of 
chemicals means a larger outlet for all 
nitrogen-bearing materials, phosphates, and 
potash. Every effort is being made to 
assure the necessary supplies. New super
phosphate and sulphuric acid capacities 
are being provided and all indications 
point to a new record for superphosphate 
production and for a similar result for acid 
consumption. The shortage of acid for 
acidulators of rock has been partially re
lieved by shipments of ordnance acid with 
reports that 24,000 tons of 60 deg. acid 
had been delivered in January with a 
slight increase promised for February. To 
attain the quota set for superphosphate, 
plants must work at near-capacity rates 
each month. This may lead to a bottle
neck when the active mixing season has 
passed as storage capacities are limited 
and mixers will be called upon to accept 
fairly even monthly deliveries in order to 
obviate any such problem.

It is reported that new buying orders 
from army air forces have been received 
by manufacturers of rayon which offers 
proof that military' requirements will take 
a relatively higher part of total output 
than it did last year. The rising trend 
for rayon output' should receive no set
back this year.

As measured by the Chem. & M et. in
dex, consumption of chemicals in ordinary 
channels is running a little higher than 
it was a year ago and as the index for the 
first quarter of last y'ear was 172.86 it is 
probable that this will be exceeded this 
year by about 5 percent. The index 
number for December was 179.74 com
pared with revised number of 181.13 for 
November. In 1942 these numbers were 
169.38 and 169.69 respectively. The Fed
eral Reserve Board index reported a con

siderable drop in chemical production for 
December which no doubt was accounted 
for by a reduced rate of operations at 
government plants which in some cases 
represented a complete stoppage of pro
duction where further outputs were not 
needed.

As chemicals enter in some form into 
most of the finished products classed as 
direct war goods, it is not difficult to 
understand why their consumption gained 
rapidly last year in these directions when 
reference is made to the index for muni
tions production which climbed from 433 
for January' to a preliminary figure of 662 
for December. Furthermore W PB has 
forecast the probabilities for this year with 
planned production schedules, from an 
all-over standpoint, aimed at a 25 percent 
increase over 1943. Referring to small 
arms ammunition the report credits a drop 
in the closing part of the year with fur
ther downward revisions in prospect. Ar
tillery ammunition, on the other hand

Chem. & M et. Index for Industrial 
Consumption o f Chemicals 

1935=: 100
.Nov.

r e v i s e d D ec.
F e r t i l i z e r s  ........................... 4 3 .8 0 4 2 .7 5
P u lp  a n d  p a p e r  .............. 1 8 .7 0 1 7 .0 5
P e tr o le u m  re f in in g 1 6 .3 0 1 6 .8 8
G la s s  ...................................... 18 .9 4 1 8 .5 0
P a i n t  a n d  v a r n i s h  . . . 1 5 .7 0 1 5 .0 0
I r o n  a n d  s t e e l ................... 1 3 .3 8 1 3 .6 7
R a y o n  ...................................... 1 6 .1 8 1 6 .1 2
T e x t i l e s  ................................ 11 .1 3 1 1 .1 0
C o a l p r o d u c t s  ................... 0 .0 9 9 .8 5
L e a t h e r  ................................. 4 .3 2 4 .3 0
I n d u s t r i a l  e x p lo s iv e s  . 5 .2 7 5 .32
R u b b e r  ................................... 3 .0 0 3 .0 0
P la s t i c s  ................................. 5 .2 5 5 .30

was turned out in larger volume in De
cember and the 1943 gain over 1942 was 
placed at 36 percent with the 1944 gain 
over 1943 estimated at 80 percent.

The position of oils and fats has not 
changed materially. Larger crushing opera
tions are reported for linseed oil and the 
supply of oil has been larger but other oils 
are moving largely under directives. A re
cent development affecting imports of oils 
was the return to private interests of the 
bringing in of a new group including 
cashew nut oil from India, neat’s foot oil 
from Argentina, curicury kernels from 
Brazil, and coliune kernels from Honduras. 
T he first group was released in November 
and included castor and oiticica oils; cashew 
nut oil from Brazil; sesame seed, tucum and 
muru muru kernels and oils; glycerine from 
Argentina and Canada; oleic acid, stearic 
acid, and com oil from Argentina. Other 
oils and fats for import are bought by the 
Commodity Credit Corp.

Continued reports are heard regarding 
the problem of maintaining production of 
chemicals up to the desired volume be
cause of shortage of manpower. A typical 
case is found in the manufacture of chrome 
chemicals. The advisory committee for 
that branch met last m onth to discuss the 
possibility of devising ways to increase the 
supply. Chrome ore is available in suffi
cient quantities and requirements for the 
finished chemicals have increased yet pro
duction has been falling off. Shutdowns 
for lack of maintenance men was one 
reason given for this condition. All plants 
are in critical labor areas. In the mean
time it has been necessary to place deliv
eries of chrome chemicals under control 
in order to assure the military program 
enough of these essential products. Chro
mium oxide green and zinc chromate went 
under full allocation on Feb. 1 with con
trols less stringent over the other chrome 
salts.1 8 1 .1 5  1 7 0 .7 4
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' T ' h e  g e n  e r a  i , tenor of reports regarding 
industrial activities in January indicate 

relatively low rates of operation in the 
first week with a gradual speeding up which 
resulted in an improvement over the De
cember totals. At paper mills progress 
was reported for each succeeding week al
though it also was made known that mills 
have no surplus holdings of pulp and arc 
working on a hand-to-mouth basis. The 
industry is in a position where it is de
pendent on the outcome of the campaign 
to produce pulpwood to the planned ton
nage. The 1944 goal is 1,000,000 cords 
greater than what had been estimated as 
the minimum requirement for last year. 
The additional quantity is necessary for 
packaging purposes and applies especially 
to weather-proof paper and kraft board.

In the glass trade, plate has been im
proving its position bu t permissible car 
output for the early part of this year hardly 
gives encouragement for any real ex
pansion right away. Containers which 
made their best showing last year appear 
to have hit close to maximum as closure 
allotments for the present year would in
dicate that there will be very little change 
in the container totals for 1943 and 1944. 
Last year container production was around 
92,000,000 gross and the chief of the 
container section of W PB in referring to 
the order limiting their use stated that 
the 1944 quotas are designed to bring the 
permitted use into balance with produc
tive capacity.

W hile there have been some cutbacks 
in the military program which have 
affected distribution of raw materials, the 
over-all program has not been reduced and 
in January government spending for war 
account was reported at $7.1 billion which 
was lower than the total for November 
but considerably above the December 
figure.

Enlargement of aluminum and magne
sium production has opened up a fertile 
field for chemicals. In the case of alu
minum, which is a large consumer of al
kalis, a stockpile has been built up which 
has made it advisable to place a check on 
new output. It is now disclosed- that cur
rent rate of production is more than 1 .- 
300.000 tons a year which if. continued 
would mean cpiite an increase over the 
1943 total of over 900.000 tons.

T he percentage of synthetic rubber 
which is being used in the industry is 
climbing. Last month one manufacturer 
stated that rubber manufacturers this year 
would he called upon to process more than 
50 percent more rubber than they did in 
1940. This is a composite figure includ
ing both natural and synthetic. The state
ment is significant as an indication of ac
tivities in that industry and in estimating 
the larger demand for chemicals which 
the enlarged program would imply. Inci
dentally there has been an increase in 
arrivals of crude rubber from foreign pro
ducing centers.

Production of high octane gasoline is 
forging ahead and is responsible for a 
large disappearance of chemicals.
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Just off the press. N ew . Informative. Invaluable to anyone working with  
N O N-Ferrous metals . . . this 54 page manual—"Revere Copper and 
Copper A lloys—technical inform ation for product designers’’, contains 
106 graphs relating to physical and m etallographic properties under 
varying conditions; also a new, easy-to-read chemical and physical prop
erties chart, together w ith  pertinent illustrated information on Revere 
m anufacturing forms and w elding technique. Send for your complim en
tary copy. Address: Executive Offices.

R E V E R E  is glad at all times to work with  
customers and prospective customers in solving  
any special problems. Our technical advice is yours 
for the asking—without obligation. Address our 
Executive Offices.

BUY MORE WAR BONDS AND STAMPS TODAY

C O P P E R  A N D  B R A S S  I N C O R P O R A T E D
Founded by Paul Revere in 1801 

Executive Offices: 230  Park Avenue, N ew  Y ork 17, N . Y.

THIS NEW MANUAL CAN HELP YOU

11 Revere Copper and Copper Alloys-technical 

information for product designers“
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Photo  showing p r i
m ary b r e a k e r  
m ounted on Helix- 
Seal to d isin teg ra te  
largo, lum py ma- 
te ria l boforo going 
into fooder screws.

EASY AND INEXPENSIVE TO IN 
STALL AND OPERATE----

THE

W I L L I A M S
HELIX-SEAL

PULVERIZER
FOR FINE GRINDING •  •  •  100 TO 325  MESH 

WITHOUT OUTSIDE SEPARATION 

Grids W e t  or Sticky M aterial

•  The Helix-Seal Mill grinds extremely fine 
without the aid of outside separation. This is 
largely due to the long grinding surface, adjust
able grinding parts and high speed of the 
hammers. Many materials ground to 325 mesh 
and 100 to 200 mesh products are common on 
more difficult materials.
Due to the screw feeder which acts both as a  
feeder and seal, sealing the intake opening 
against the inrush of air, no air is sucked into 
the machine and consequently there is no 
resulting dust carrying draft expelled from the 
discharge. Built in nine standard sizes— 
capacities 200 pounds per hour and up.

W I L L I A M S  P AT ENT C R U S H E R  & P U L V E R I Z E R  CO.
St. Louis, Mo.2706 North Ninth St.

Chicago 
37  W. Van Buren St.

Sales Agencies Include
New York 

1 5  Park Row
1 1  N. Fourth St. 
Philadelphia, Pa.

U l S f U
•„ OLDEST ANO LAfíOESr OUILCENS OP HAMHEÑMLLS IN THE WORLD

- f V U I X M U M
EU E N I CRCSHERS GRINDERS SHREDDERS

CHEM. & MET. 
W eighed Iiidex of Prices for 

CHEMICALS
B ase «  100 fo r 1937

T h is  m o n th .............................................................  109 .59
L a s t m o n th .............................................................  109.54
F e b ru a ry , 1943 ...................................................... 108 .89
F e b ru a ry , 1942 ...................................................... 109 .20

CURRENT PRICES
T h e  accom pany ing  p ric es  r e fe r  to  ro u n d  lots. 
W h e re  i t  is  tr a d e  custom  to  sell fob w orks, 
qu o ta tio n s  a rc  so d esig n a ted . P r ic e s  a re  co r

rec ted  to  F e b ru a ry  12.

IN D U S T R IA L  C H E M IC A L S
A cetone, ta n k s , l b ..............................   $ 0 .0 7  - ..............
A cid , ace tic , 28% , b b l., 100 l b . . . .  3 . 3 8 -  $ 3 .6 3

B oric , bb l., t o n ................................. 1 0 9 .0 0  -1 1 3 .0 0
- ........................  ~  .23

. 1 1  

.08$ 

.070

C itric , kegs, lb  
soys, 1F orm ic , cbys, l b ..............................

H y d ro fluo ric  30%  d ru m s, l b . . .  
L ao tic , 44% , tcon ., lig h t, bbl.,1b.

.20 -  

.1 0 $ -  

.08  -
I/KUliU, 'tl'/O i lCUU..liglll, UU1.,IU. .073— 
M u ria t ic , 18°, ta n k a  100 l b . . . .  1 .0 5  -
N itrio , 36°, ca rb o y s , lb ............................ 05 -  .05$
O leum , ta n k s , w ks.. t o n ............... 1 8 .5 0  -  2 0 .0 0
O xalic, c ry s ta ls , bb l., l b ............................ 11 J -  .1 3
P hospho ric , te ch ., ta n k s , lb ...................04 - ...............
S u lp h u ric , 60°, ta n k s , to n   1 3 .0 0  - ............ ..
T a r ta r ic , pow d ., b b l., l b ......................... 70 - ...............

A lcohol, a m y l ........................................................... - ........
F rom  P e n ta n e , ta n k s , l b ..........................1 3 1 - ........

A lcohol, b u ty l , ta n k s , lb ................................ 1 0 J -  . 18$
A lcohol, e th y l, d e n a tu re d , 190

p ro o f .   ......................................................... - ................
N o. 1 special, ta n k s , gal. w k s. . .5 0  - ...............

A lum , am m o n ia , lu m p , b b l., l b . . .  . 04 J - .............
A lum inum  su lp h a te , com . bags,

o w t.................................................... 1 .1 5  -
A q u a  am m on ia , 26°, d ru m s, lb . . .  .02$—

ta n k s , lb ..................02 -
A m m on ia , an h y d ro u s , cyl., l b ..................16

ta n k s , I b . .  .0 4 $ - .  
A m m onium  ca rb o n a te ,p o w d .tech .,

casks, l b ......................................... 091-
S u lpha te , w ks., t o n ........................ 2 9 ,20 - .

A ray lac e ta te  te ch ., from  p en tan e ,
ta n k s , l b .......................................................1 4 5 -.

A rsenic, w h ite , pow d ., b b l., l b ................. 04 -
B ariu m  c a rb o n a te , b b l., t o n ................ 6 0 .0 0  -6 5 .0 0

1 .4 0
.0 3
.021

.12

.041

N itra te , casks, lb .

B leach ing  pow er, f.o .b ., w ks.,

A rsen a te , d r .,  lb .

C h lo ride , flake b ag s , del., t o n . .
C a rb o n  b isu lp h id e , d ru m s, lb .........

T e tra c h lo r id e  d ru m s, g a l ............
C h lo rine ,liqu id , ta n k s , wdcs., 1001b 
C o p p era s, bgs., f .o .b ., w ks., t o n . .  
C o p p e r  ca rb o n a te , bb l., l b ..............

C ream  of ta r ta r ,  b b l., l b ..................
D ie th y len e  glycol, d r .,  l b .................
E p so m  s a l t ,  d o m ., te ch ., bbl,

100 lb ....................................................
E th y l  ac e ta te , ta n k s , l b ...................

F u rfu ra l, ta n k s , l b .

G lycerine , c .p ., d ru m s, e x tra , l b . . 
L e ad :

W h ite , bas ic  c a rb o n a te , d ry
casks, l b .  . .  ...............................

R ed , d ry , sck ., l b ......................... ..
L ead  ac e ta te , w h ite  crys., b b l., lb . 
L ead  a rsen a te , pow d., bag , l b . . . .
L ithopone , bags , l b ........................
M agnesium  c a rb ., te ch ., bags, lb ..

P h o sp h o ru s , yellow , cases, lb .........
P o ta ss iu m  b ic h ro m a te , casks, l b . .

C h lo ra te , pow d., l b ........................
H y d ro x id e  (c’s tic  po ta sh ) d r ., lb .
M u ria te , 60%  bags , u n i t .............
N itr a te , bb l., l b ...............................
P e rm a n g a n a te , d ru m s, l b ............
P ru ss ia te , yellow , casks, lb .........

S a l am m on iac , w h ite , casks, l b . .  .

S o d a  ash , lig h t, 5 8 % , bags, con 
t r a c t ,  c w t .......................................

D ense , bags , c w t  .................
S oda, caustic , 7 6 % , so iid , d ru m s,

A ce ta te , del., bb l., lb .....................

B ic h ro m a te , casks, l b .

B isu lp h ite , b l., l b ............................

7 9 .0 0  - 8 1 .0 0
.11 - .12

6 0 .0 0  - 7 0 .0 0

2 .5 0  - 3 .0 0
4 4 .0 0  - .

3 .0 0  - ,
07 - .08

50 .0 0  
1 8 .5 0  - 2 5 .0 0

.0 5  - .051

.73  - .80
i. 2 .0 0  -

1 8 .0 0  - 19 .00
. 194- .20

5 .0 0  - 5 .5 0
.57  - .
.1 4  - .151

1 .9 0  - 2 .0 0
.1 1 1 - .
.0 5 } - .06
.09  - .

1 .0 5  - 1 .1 0
.1 8 1 -

.0 8 1 - .

.091—.

. 124- .13. H i — .1 2

.0 4 1 - ■ 04J 
.061.0 6 1 -

.5 8  - ,

.2 8  - ,

.1 8  - .2 5

.0 9 1 - .10

.1 0  - .12
. .0 7  - .071

.5 3 1 - ,

.0 5 1 -

.1 9 } -
.0 0
.20

.1 7  - .1 8

.0 5 1 5 -  .00
1 .0 0  - 1 .0 5

17 .0 0

1 .0 5  -
1 .1 5  -

2 .3 0  - 3 .0 0
.0 5  - .0 6

1 .7 0  - 2 .0 0
.0 7 1 - .08

1 6 .0 0  - 17 .00
.0 3  - .04
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CHEM. &  MET. 
W eighed Index o f Prices for  

OILS & FATS
B ase -  100 fo r 1937

This m onth...........................................  1 4 5  24
L a st m o n th ............................................................  1 45 ' 24
F eb ru a ry , 1943 ...................................................... 143! 13
F e b ru a ry , 1942 ...................................................... 139 30

C h lo ra te , kega, l b ...........................
C yan ide , cases, dom ., l b .............
F luoride , bb l., l b ............................
H yposu lph ite , bb l., c w t ...............
M eta silic a te , bbl., c w t .................
N itra te , bu lk , c w t ..........................
N itr i te , casks, l b ............................
P hospha te , tr ib a s ic , bags, l b . . .
P russia to , vel. d rum s, l b . ............
S ilicate  (40° d r .) , w ks., c w t . . . .
S ulphide, fused. 6 0 -6 2 % , d r . lb .
Sulph ite , crya, bb l., l b .................

S ulphur, c rude  a t  m ino, loDg t o n .
D ioxide, cyl., l b ..............................
C rysta lsj bbl., I b .............................

Zinc, ch londe, g ran . bb l.. l b ............
O xide, lead  free, bag , l b ..............
5%  leaded, bags, l b .......................

S u lphate , bb l., c w t .............................

O IL S  A N D  FATS
C asto r oil, N o. 3 bb l., l b .................  $ 0 .1 3 ! -  $0 ,141
C hina wood oil, bb l., l b .............................. 38 - ...............
C oconut oil, C eylon , ta n k , N . Y .,

lb ...........................................................  nom  ...............
C o rn  oil crude, ta n k s  (f.o .b . m ill),

l b   ........................................
C o ttonseed  oil, c ru d e  (f.o .b . m ill),

tanks, l b .............................................
Linseed oil, raw  c a r  lo ts , bb l., l b . .
Palm  casks, l b ......................................
P ean u t oil, crude, ta n k s  (m ill), lb .
R apeseed oil, refined, bb l., l b . . . .
Soya bean, ta n k , l b ............................
M enhaden, lig h t pressed, d r., l b . .

Crude, tan k s  (f.o .b . fac to ry ) lb .
Grease, yellow, loose, l b ............................ v o j - .
Oleo stearine, l b ............................................ 0 9 } - .
Oleo oil, No. 1 ............................................... l l } - .
Red oil, d istilled , d p .p . bb l., l b . . .  . 11 j - .
Tallow ex tra , loose, Id ................................0 8 J - .

.0 6 } - .06}

.14  - .15

.0 8  - .00
2 .4 0  - 2 .5 0
2 .6 0  - 2 .0 5
1 .3 5  -

. 001- .07
2 .7 0  -

. 10} - .11

.80  -  . .85

.03  - .03}

. 0 2 } - . 0 2 }
1 6 .0 0  -

.07  - .08

.3 0 1 - ,

.051— ".'Ó Ó '

.0 7 1 - .

.0 7 1 -
3 .8 5  - 4 .0 0

.1 2 !  . . . .

. 12 1- __

. 1 5 1 - . . . ,  

.09  - . . . .  

.1 3  - . . . .  
nom  
. 1 1 ! - . . . .  
. 1 3 0 5 - . . .  
. 0 8 9 - . . . .  
. 0 8 1 - . . . .

COAL-TA R P R O D U C T S  
A lpha-napthol, c ru d e  bb l., l b .  . .  . $ 0 .5 2  -
A lpha-naph thy lam ine, bb l., lb  32 -
Aniline oil, d rum s, ex tra , l b  15 -
A niline, salts, bb l., l b  22 -
B enzaldehyde, U .S .P ., d r . ,  l b .  . . .  .8 5  -
B enzidine Dase, bb l., i b  70 -
Benzoic acid , Ü .S .P ., kgs., l b  54 -
Benzyl chloride, tech , d r., l b  23 -
Benzol, 90% , ta n k s , w orks, g a l . . .  .15
B eta-naph tho l, tech ., d ru m s, l b . . .23  -  .24
Cresol, U .S .P ., d r., l b  11 - .
Cresylic ac id , d r., w ks., g a l  81 -
D iethylaniline, d r., l b  40 -
D in itropheno l 23 -
D in itro to luo l bbl., l b ....................... . 18 -
D ip  oil, 15%, d r ., g a l      .2 3  -
D iphenylam ine, d r . f.o .b . w ks., lb . .60
H -acid, bbl., l b    45 -
N aphthalene, flake, bb l., l b  07 —
N itrobenzene, d r., l b    .0 8  -
P ara-n itran iline, bb l., l b  47 -
Phenol, U.&.P., d rum s, l b .........................10J -
Picric acid, bb l., l b  35 —
P yridine, d r., g a l ...........    . . 170 -
Reaorcinol, tech ., kegs, lb  . . . . . . .  .7 5  -
Salicylic acid, tech ., bb l., l b    .3 3  -
Solvent naph tha , w .w., ta n k s , gaL .27
T olidine, bbl., l b    ........................ 86 -  .88
Toluol, drum s, works, g a l  33 - ..............
X ylol, com ., tanks, g a l 26 - ..............

m i s c e l l a n e o u s

Casein, tech ., bbl., l b ....................   ¿

D (?arb o n g a s, b lack  (w ka.), l b . . .
P ru ss ian  blue, bbl., l b ..................
U ltram arine  blue, bb l., l b ...........
C hrom e green, bb l., l b .................
C arm ine, red , tin s , l b ...................
P a ra  toner, lb .  v ............................
V erm ilion, E nglish , bb l., l b . . . .
C hrom e yellow , C .P ., bb l., l b . .

G um  copal Congo, bags, l b ............
M an ila , bags, l b ..............................
D em ar, B a ta v ia , cases, l b ...........
K au ri, cases, l b ...............................

M agnesite , calc, t o n ...........................
P um ice  s tone , lu m p , b b l., l b ..........
R osin , H ., 100 l b .................................
T u rp e n tin e , g a l ....................................
Shellac, o range, fine, bags, l b . . . .

B leached, bon ed ry , bags, l b . . . .
T . N . bags, l b ..................................

$ 0 .5 5
.34
.16
.24
.95
.75
.56
.2 5

.83

.45

.25

.19

.25

” !¿Ó’
.0 7 !
.09
.49
. 1 1
.40

1 .80
.8 0
.40

* 0 .2 1  -  *0 24

.o s a s  301
t e  - 371
.11  - 26
.2 1 } - 30

4 .6 0  - ,  4 75
.7 5  - 80

3 .0 5  V  3 
.1 4 } -

10
15}

.0 0  - j 30

.00  !- .15
. 1 0 ' - .22
.1 8  - .60

6 4 .0 0  - . . .
.05  - : ó7 '

4 .0 5
.8 8  - . . .
.3 0  - . . . ....
.3 0  - , . .
.31  -

C o n v e y  t h r o u g h  p ip e  l in e s  

b y  a i r  

No b u c k e ts ,  d ra g s , c h a in s  or  
l i n k s

Today, m ore th a n  ever before in  history, 
m ateria l h and ling  m u st be quick and effi
c ien t . . . eq u ip m en t m u st stan d  up under  
unprecedented  dem ands w ith ou t failure . . . 
breakdowns, as far as possible, m u st be 
avoided.

The Fuller-K inyon S ystem  is b u ilt for th e  
rough going of today. R ugged construction , 
sim p le  design, it  w ill give you u n fa ilin g  
service day in  and day ou t w ith  no extra
ordinary a tten tio n  or expense. Only one  
m oving part, th e  screw in  th e  pum p . . . 
rep lacem ent can be m ade quickly.

M aterials conveyed through  pipe lin es by 
air . . .  no buckets, drags, chains, links, etc. 
Pipe lin es can be h u n g  overhead or buried  
u n d ergrou n d ; w ill n o t interfere w ith  other  
equ ip m en t or operation in  th e  p lant. The  
system  is clean, s ilen t and explosion proof.

Tell u s about your conveying problem s. 
C hances are we can help .

F Ü L L E R  C O M P A N Y
C  A T A  S A  U  Q U A ,  P E N N S Y L V A N I A

Chicago 3 : 1 144  Marquette Bldg.
San Francisco 4  : 421 Chancery Bldg. 

Washington 5, D. C. : 618  Colorado Bldg.

S O M E  M A T E R IA L S  
C O N V E Y E D  B Y  

F U L L E R -K IN Y O N  
S Y S T E M S

A r s e n i c  d u s t

A s p h a l t  f i l l e r  d u s t

B a g  f u m e

B a r o i d

B a r y t e s

C a t a l y s t

C e m e n t  ( P o r t l a n d )

C o m e n t  r a w  
m a t e r i a l s

C la y s  ( d r ie d )

C o lo x

C o p p e r  c o n v e r t e r  
d u s t  

D e x t r i n e  

D o l o m i t e  

F u l l e r s  e a r t h  

G y p s u m  ( c a l c in e d )  

G y p s u m  ( ra w )

L i m e  ( q u ic k )  

M a g n e s i t e  

M a n g a n e s e  D io x id o  

O r e  ( p u lv e r iz e d )  

R o c k  d u s t  

S i l i c e o u s  P o w d e *  

S t a r c h  ( P e a r l )  

S t a r c h  ( P o w d e r e d )
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m  m s T R u m o i

< C u rre n t P ro jec ts-
P roposed  

W ork
N ew  E n g la n d .................................................................
M id d le  A t la n t ic ............................  $495 ,000

PR O PO SED  W O RK

Ark., Lewisville—Bamsdall Oil Co., 2620 
N orth Lottie St., Oklahoma City, Okla., 
plans to construct a high test gasoline 
manufacturing plant. Estimated cost 
will exceed $250,000.

Ky., Clermont—James B. Beam Distilling 
Co., Clermont, plans to construct addi
tional plant facilities. Project will he 
financed by Defense Plant Corp., W ash
ington, D. C. Estimated cost $140,000.

La., New Orleans—Stauffer Chemical Co., 
Freeport, Tex., plans the construction 
of a plant to produce a complete line 
of refined, ground and processed sul
phurs.

Md., Baltimore—Baltimore Pure Rve Dis
tilling Co., 111 East Redwood St., plans 
to construct additional plant facilities. 
Project will be financed by Defense 
Plant Corp., W ashington, D. C. Esti
mated cost $315,000.

N. J., Raritan—General Ceramics Co., 
Jackson Ave., plans the construction of 
a 1 story warehouse. Estimated cost 
$40,000.

Pennsylvania—Petroleum Solvents Co., 
Butler Savings & Trust Co. Bldg., 
Butler, Pa., is having plans prepared 
by Michael Baker, Jr., Engr., Baker 
Bldg., Rochester, Pa., for the construc
tion of steel storage tanks and loading 
docks. Estimated cost $100,000.

Pa., New Kensington—Aluminum Co. of 
America, 801 G ulf Bldg., Pittsburgh, 
Pa., plans the construction of a 1 
and 2 story research laboratory. J. W . 
Schrcibcr, c /o  Company, Ch. Engr.

Teiin., Elizabethtown—N orth American 
Rayon Co., Elizabethtown, will soon re
ceive bids for the construction of the 
superstructure for an addition to its 
rayon mill. Moran, Proctor, Freeman 
&  Mueser, 420 Lexington Ave., New 
York, N . Y., Archts. Contract for sub
structure has been let to Ilughes- 
Foulkrod Co., Schaff Bldg., Philadel
phia, at approximately $300,000.

Tex., Kilgore—Petrolitc W ax Co., Kilgore, 
plans to reconstruct its warehouse. 
Estimated cost $40,000.

Tex., Port Neelies—Lummus Co. plans to 
construct a pilot building at its refinery 
here. Estimated cost $40,000.

Tex., Rusk—Defense Plant Corp., 811 
Vermont Ave., N . W ., W ashington, 
D. C., plans the construction of a blast 
furnace and chemical plant. McCros- 
sin Engineering Co. et al, 120 W all 
St., New York, N . Y., will operate. 
Estimated cost $3,500,000.

Alta., Calgary—Ecuchwa Oils, Ltd., c /o  
A- Hannah, Calgary, plans the con
struction of a refinery.

S o u th .................................................  4S 0 ,000
M id d le  W e s t ...................................................................
W est of M  iss issip p i.....................  3 ,8 3 0 ,0 0 0
F a r  W e s t ..........................................................................
C a n a d a .............................................  2 ,5 8 0 ,0 0 0

T o t a l ........................................  $ 7 ,3 8 5 .0 0 0

B. C., Vancouver—General Paint Co., 
Ltd., 950 Raymuir Ave., plans to con
struct a 2 -story addition to its plant.

Ontario—M arathon Paper Mills of Canada, 
Ltd., 326 Bay St., Toronto, is having 
plans prepared by Kimberly Clark Corp. 
of Canada, Ltd., 330 University Ave., 
Toronto, for two major pulp mills at 
two northern Ontario points. Estimated 
cost $1,250,000 each; complete program 
$10,000,000.

CO N TRA CTS A W A RD ED

Ala., Birmingham—Ferro Enamel Co., 
4150 East 56th St., Cleveland, O., has 
awarded the contract for the construc
tion of a plant to H . K. Ferguson Co., 
Ilanna Bldg., Cleveland, O. Estimated 
cost $2 0 0 ,0 0 0 .

Ga., Valdosta—Turpentine & Rosin Fact
ors, Inc., Jacksonville, Fla., will con
struct a turpentine packaging plant. 
W ork will be done by own forces. 
Estimated cost $40,000.

Ind., Indianapolis—U. S. Rubber Co., 549 
East W ashington St., has awarded the 
contract for remodeling and construct
ing addition to its plant to Service 
Construction Co., 417 Castle Hall, at 
$92,000.

Ia., Clinton—Clinton Products Co., C lin
ton, has awarded the contract for addi
tions and expansions to its alcohol 
factor}' to W citz Construction Co., Inc., 
406 Fleming Bldg., Dcs Moines. Esti
mated cost $275,000.

Mass., Everett—Monsanto Chemical Co., 
Chemical Lane, has awarded the con
tract for the construction of a ware
house to W illiam M . Bailey Co., 88 
Broad St., Boston, a t $44,000.

M ich., St. Clair—M orton Salt Co., F. C. 
Philbrist, Gen. Mgr., has awarded the 
contract for rebuilding plant destroyed 
by fire to Bryant & Detwiler Co., 2304 
Penobscot Bldg., Detroit. Estimated cost 
$2 ,0 0 0 ,0 0 0 .

N; M., Carlsbad—United States Potash 
Co., T . M i Cramer, Mgr., has awarded 
the contract for expanding its plant to
C. C. Moore & Co., V erm ont St., San 
Francisco, Calif. Estimated cost $1,000,- 
0 0 0 .

 C u m u la tiv e  1944------
P roposed

C o n tra c ts  W ork  C o n tra c ts
$44 .000 $10 ,000 $ 5 0 9 .000

4 95 ,000 120,000
3 6 0 .0 0 0 4 80 ,000 4 0 0 ,000

2 ,7 2 2 ,0 0 0 80 .000 1 ,5 8 7 ,0 0 0
6 ,3 2 5 ,0 0 0 5 ,3 7 0 ,0 0 0 745 ,000
4 .5 0 0 ,0 0 0 500 ,000 4 ,5 0 0 ,0 0 0

2 .5 8 0 ,0 0 0

$ 1 3 ,9 5 1 ,0 0 0 $ 9 ,5 4 5 ,0 0 0 $ 7 ,8 6 1 ,0 0 0

North Carolina—American Enka Corp., 
Enka, has awarded the contract for 
an addition to its lacquer building to 
M erchant Construction Co., Asheville. 
Estimated cost will exceed $40,000.

O., Akron—Mohawk Rubber Co., 1235 
Second Ave., has awarded the contract 
for a 2 -story addition to its factory 
to B. F. Perry Co., 106 N orth Main 
St. Estimated cost $125,000.

O., Cleveland—Aluminum Co. of America, 
2210 Harvard Ave., has awarded the 
contract for the construction of a lab
oratory to Albert M . Higley Co., 2036 
East 22nd St. Estimated cost $400,000.

O., Cleveland—Cleveland Graphite Bronze 
Co., 16800 St. Clair Ave., has awarded 
the contract for a 1-story, 35x600 ft. 
plating building to A. M . Higley Co., 
2036 East 22nd St., Cleveland. Esti
mated cost $105,000.

Okla., Miami—B. F. Goodrich Co., 500 
South Main St., Akron, O., has awarded 
the contract for the design and con
struction of a rubber tire manufacturing 
plant, including 2-story, 300x350 ft. 
and 300x650 ft. factor}' buildings, boiler 
room and storage building to Austin 
Co., 16112 Euclid St., Cleveland, O. 
Estimated cost $5,000,000.

Ore., Salem—Defense Plant Corp., 811 
V erm ont Ave., N . W ., W ash., D. C., 
has awarded the contract for design 
and construction of alumina-from-clay 
plant to Chemical Construction Corp., 
30 Rockefeller Plaza, New York, N . Y. 
Columbia Metals Corp., Securities Bldg., 
Seattle, W ash., will operate. Estimated 
cost $4,500,000.

S. C., Greenville—Deering Millikcn & Co., 
Inc., Church and Leonard Sts., New 
York, N . Y., has awarded the contract 
for the construction of a rayon mill to 
Daniel Construction Co., Greenville.

Tex., Arp—Inreco Refining Co., Arp., will 
reconstruct the cracking unit at its re
finer}'. W ork will be done by force 
account and subcontracts. Estimated 
cost $50,000.

Va., Front Royal—American Viscose 
Corp., W ilm ington, Del., has awarded 
the contract for the construction of a 
rayon cord manufacturing plant to Rust 
Engineering Co., Clark Bldg., P itts
burgh, Pa.
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... but it costs only 
1M cent a pound  
to recover Acetone 
iv ith  Co l u mb i a  
Activated Carbon

B EC A U SE o f their low foperating expense and 
th e ir  h igh over-all efficiency—usually  greater 

than 95 per cent—solvent recovery plants using  
Colum bia A ctivated  Carbon recover acetone and 
other vo la tile  solvents for a h a lf cent a pound  
. . .  or less . . .  a fraction o f th e  cost o f new  solvent.

T h e table shows typ ica l operating costs for a 
large p lant recovering acetone w ith  C olum bia  
A ctivated  Carbon. T h is p lant, lik e  a ll of th e  so l
vent recovery p lants that w e design and su pply , 
is  eq u ip p ed  to separate and purify the recovered  
solvents so that they can be re-used im m ediately .

Solvent recovery plants using C olum bia A cti
vated Carbon can recover all kinds of vo la tile  
solvents . . . esters, ketones, a lcohols, h ydro
carbons, ch lorinated  com pounds, ether, and car
bon b isulfide . . . w ith  h igh  efficiency and low  

cost com parable to th e  record of th is 
acetone recovery unit.

In alm ost every typ e  o f m anufactur
ing op eration  w here solvents are vapor
ized  utader conditions w hich  perm it 
co llection  of the vapor-laden air, these  
solvent recovery p lants can h elp  in 

sure the su pply  of solvents and low er m anufac
turing costs. M ore than $65,000,000 worth of so l
vents w ill be recovered annually  by p lants now  
in  operation  or finder construction.

W e design and su pply  com p lete solvent recovery  
plants to fit specific requirem ents—plants w ith  
guaranteed operating characteristics that quickly  
pay for them selves.

If you vaporize solvents in  your operations, and  
w ould lik e  m ore inform ation  about solvent re
covery w ith  C olum bia A ctivated  Carbon, write 
for our 28-page booklet.

T y p ic a l  O p e r a tin g  E x p e n se  o f  a  L a rg e  P la n t  
(P e r  P ound  of S olvent R ecovered  R eady for R e-U se)

Steam at 40^/1000 11).............................................- $0.0020
E lectric pow er at U / K W I I ............................. 0.0008
W ater at 10(*/1000 gal.................................................0.0010
S u p e r v is io n ..............................................................  0.0005
M a i n t e n a n c e ........................................................   0.0004

T otal, P er  P o u n d ............................$0.0047

This plant has the capacity to handle 3,000 pounds 
per hour o f  acetone and 30,000 cubic feet per m inute  
of vapor-laden air m easured at 100°F.

• „  P n r  W h i c h

ientatlD e Ï Ïn c d ‘ and Supplied
HaV\ u l n t  Recovery Plant* *n-

>lete A r t i f i c e  Leather, Lae- 
Ray° l  Kubher, Rotogravure

i ^ l e s s
Transparent W rappmgs.

T h e  w ord  "C o lu m b ia "  is a registered trade-m ark  of Carbide and  Carbon C hem icals C orporation .

For information concerning the uses o f  "Columbia” Activated Carbon, address:

c a r b i d e  a n d  c a r b o n  c h e m i c a l s  c o r p o r a t i o n

Unit o f  Union Carbide and Carbon Corporation

o s a
30 East 42nd Street, New York, N. Y. 

P R O D U C E R S  O F  S Y N T H E T I C  O R G A N I C  C H E M I C A L S
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is 93 ft. fu s io n -  
welded bubble tower is 

of the unusual 
B & W  is  

to fabricate.

Monster e lbow  con
nection and header 
produced by exclu
sive B&W  forging  
m e th o d  —  a n  e x 
am ple  of com pli
cated fabrication.

S-48T
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Reaction chambers with 
collecting headers de
signed and fabricated

B& W  Streamlined O pen
ings in Pressure Vessels 
reduce stress concentra
tion; permit lighter w eight 
construction with com
plete safety.

No technical problem is too difficult, 
no fabricating job too complicated for 
B& W  when it comes to providing pro
cess equipment for today's requirements. 
That's because designing and building 
pressure vessels, drums, tanks, towers, 
tubes, piping and related products is a 
major activity at B & W — and has been 
for many years.

Here practical solutions for many prob
lems are constantly being developed—  
solutions for new problems encountered 

J n  the application of high pressure, high 
temperature equipment for producing 
"ingredients of victory". In the course of 
these developments, B & W  engineers have 
created new manufacturing techniques 
that save time and critical materials with
out sacrificing safety or quality.

Any requirement for processing equip
ment can be brought to B & W  with con
fidence of getting sound engineering and 
finished products of established efficiency 
and economy.

BABCOCK & W ILCOX
THE BABCOCK & WILCOX COMPANY

85 LIBERTY STREET, N EW  Y O R K  6, N. Y.

Vapor Piping of A lloy Steel 
with straight and mitre- 
saw ed joints welded by 
B&W fusion method.



'ETtC R U
RO LLER  B R IS T O L  C O N T IN U O U S

eH C O N T R O LLE R  
I 5 # A IR  SU P P IY  K

I5 Ö  A IR  SU PPLY CONTINUOUS pH CONTROL OF 
COAGULATION AND  SOAP CON
VERSION IN TH E  MANUFACTURE 
OF G R -S  RU BBER.

POWER
.SUPPLY

.POWER
SUPPLY¡CONNECTOR

B O XB R IN E

BR IST O L
•SYNCHRO
V A L V E

B R IS T O LSYNCHRO
VALVE

AU T O M A T IC  W EIGH ING  
M A C H IN E

WASH WATER
, AN T I OXIOANT

VAC U U M
F IL T E R

D IS INTEGRATOR D R IE RL A T E X -B L E N D IN G  T A N K

B R IS T O L  CON TIN U O U S 
pH CONTROLLER

, CONNECTOR 
J BO X

C R E A M IN G  T A N K - - 0  .
V -  pH ELECTRODE 

- f tC *O 0 -  U N IT S I
COAGULAT ION

T A N K

-oy-
- j C O - » - .

pH ELECTRO DE 
I—  U N IT

S O A P  CON VERS ION  
*   T A N K

G R  S  R U B B E R

A  glance a t  th e  sch em atic draw ing ab ove reveals  
how  B risto l C ontinuous p H  C ontrollers are applied  
to  th e  coagu lation  and soap conversion  tan k s in th e  
m anufacture o f  sy n th etic  rubber.

I n  e v e r y  s y n t h e t i c  r u b b e r  p l a n t  b u i l t  u n d e r  
g o v e r n m e n t  a u s p i c e s ,  t h o s e  v i t a l  s t e p s  a r e  g u i d e d  
b y  B r i s t o l  p H  C o n t r o l l e r s .  O peration  is fu lly  a u to 
m a tic  and th e  in stru m en ts hold  th e  p H  v a lu e  o f  the  
so lu tion s to  a degree o f  con stan cy  ob ta in ab le  in  no 
oth er w ay .

T H E  B R I S T O L  C O M P A N Y  f  W a t e r b u r y  9 1 ,  C o n n e c t i c u t  \ \
T h e B risto l-C om p an y  o f  C anada, L td ., B r isto l’s In stru m en t C o., L td .,

T oronto, O nt. L ondon  N .W . 10,, E n g lan d  .

Bristol Continuous pH Controllers Help Speed Production 

. . .  Guarantee Uniform Quality in the Manufacture of —
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BR IST O L  CONTINUOUS 
pH. CONTROLLER

B R IST O L  AUTOMATIC 
L IQ U ID  LEV EL  
C O N T R O L L E R  I5LB.AIR

I V  I PüPW-Y ,

15 LB. A IR  SUPPLY

I POWER SUPPLY

POWERS
SUPPLY

BR ISTOL
/SYNCHRO-VALVECONTROL

VALVE

L IM E  SOLUTIONSOLUTION TO BE 
T R E A T ED  IN  r  
TA N K

LEVEL IN  T A N K  
AUTOMATICALLY 
M A IN T A IN E D

iH ELECTRODE -UNIT

AIDS THE “GROWTH” OF A TROPICAL 
PRODUCT IN AMERICAN PLANTS

A typical method o f autom atically controlling the pH value 
of a solution is shown at the right. The pH Controller can 
maintain any predetermined pH value in the tank as the 
solution passes through it. The Bristol Autom atic Liquid 
Level Controller shown in the sketch autom atically controls 
the liquid in tank at exact level required by the process.

S C H E M A T IC  DRAW ING  O F HO W  pH C O N T R O L  5 Y S T E M  
IS  IN STALLED  O N  C O N T IN U O U S P R O C E SS

B R I S T O L  P R O C E S S  C O N T R O L  IS  W O R T H  I N V E S T I G A T I N G

B ristol’s leadership in au tom atic  process control 
m ust have been th e deciding factor in th e  exclusive  
choice o f Bristol p H  C ontrollers in  governm ent- 
sponsored synthetic rubber p lants. T h is sam e engineer-

ing leadership can b e translated  in to  benefit for y o u . . .  
for your processes. A  B ristol engineer w ill be glad to  
ta lk  th in gs over w ith  you . N o  obligation, o f  course. T h e  
B ristol C om pany, 109 B ristol R oad , W aterbury 9 1 ,C onn.

Bristol p H  R ecorders and C on tinuous C ontrollers  
com bine ruggedness and sen sitiv e  accuracy.

T w o types o f  assem blies are availab le. E n c lo se d  
F lo w  T ype  —  In  th is assem b ly , the  electrodes and  
tem perature bu lb  are m ounted  w ith in  an acid- 
resisting enam eled iron flow cham ber through w hich  
a sam ple o f  the  so lu tion  under m easurem ent flow s 
or is pumped. Im m e r s io n  T yp e  —  T h is assem b ly , 
designed for im m ersion in  ta n k s or v a ts , is  m ounted  
on a stainless stee l p la te  and protected  b y  a sta in less  

cage.
E lectrodes for b oth  ty p e s are m ade for u se  a t  

tem peratures up to  100° C.
W rite for B u lle tin  103 on A u tom atic  C ontrol o f  

Synthetic R ubber P rocesses.

R D I N G  I N S T R U M E N T S
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P L A N E T A R Y  R E D U C E R S

H E R R I N G B O N E  R E DUC E RS

Double end triple 
Reduction Contlnuous-Tooth 
Herringbone Gear Reducer

(T r ip le  red u c tio n  illu s tra ted  
below )

W ith  o ffset sh a f t. A va ilab le  in 24 
size s  in a  ra tio  ra n g e  o f  10 to 
350:1 a n d  fro m  .63 to 380 h.p.

Right Angle 
Spiral Bevel Planetary 
Gear Speed Reducer

H o rizo n ta l d r iv e . A vail
able in  33 sizes in  a  ra tio  
ra n g e  o f  8  to 1100:1 a n d  

I from  Yi to  75 ho rsepow er.

Planetary Gear 
Speed Reducer

H o riz o n ta l d riv e . A v a il
able in  35 s ize s  in  a  ra t io  
ra n g e  o f 10 to  1200:1 an d  
from  34 to  75 ho rsepow er.

Single Reduction 
Continuous-Tooth Herringbone 

Gear Reducer
A vailab le  in  14 sizes, in  a ra tio  
r a n g e  o f 2 to 10 :1 , a n d  from  1 to 

1230 ho rsepow er.

Right Angle 
Spiral Bevel Herring
bone G ear Reducer
A v ailab le  in  11 sizes 
in  a  ra t io  ra n g e  o f  6 
to  45:1  a n d  from  1 to 
250 h o rsepow er. H o ri
zon ta l a n d  v e r t i c a l  
d riv e . ( H o r i z o n t a l  
d r iv e  il lu s tra te d .)

Right Angle 
Spiral Bevel Planetary 
Gear Speed Reducer
V e rtic a l d riv e . A va ilab le  
in  33 sizes in  a ra tio  
ra n g e  o f 8 to  1100:1 an d  
fro m  Yi to  75 h o rse 

pow er.
Double Reduction Continuous- 

Tooth Herringbone Gear 
Reducer

W ith  s tra ig h t- lin e  drive.^ A v a il
ab le  in  12 sizes in  a  r a t io  ran g e  
o f  10 to  75:1 a n d  fro m  1 to  500 

ho rsep o w er.

Type M Worm Gear 
Speed Reducer

H o riz o n ta l d riv e , w orm  
Bottom o r  top, o r  v e rtica l 
d riv e . A v a ilab le  in  48 
sizes, in  a ra t io  ran g e  o f  
8 .5 :1  to  240:1 a n d  fro m  

.01 to  42 ho rsepow er.

Double Worm Gear 
Speed Reducer

H o riz o n ta l d riv e . A v a ilab le  in  
10 sizes in  a  ra t io  ra n g e  of 
150 to  8100 :1  a n d  f ro m  JA  

to  50 h o rsep o w er.

Double Worm Gear 
Speed Reducer

V e rtic a l d riv e . A v a ilab le  in 10 
s izes in  a  ra t io  ra n g e  o f  150 to  
8100:1 a n d  fro m  Y  to  50 h o rse 

pow er.

Helical Worm Gear 
Speed Reducer

H o riz o n ta l d rive . A v a il
ab le  in  10 sizes in  a  ra tio  
ra n g e  o f  60 to  240:1  an d  
fro m  Ya to  66 ho rsepow er.

Type "H "  Worm Gear 
Speed Reducer

H o rizo n ta l d riv e . W o rm  bot
to m  o r  top . A vailab le  in  26 
s izes in  a  ra tio  ran g e  o f 6 
to  65:1  a n d  fro m  to  150

horsepow er.

Type "H "  Worm ^  
Gear Speed Reducer

V ertic a l d riv e . A v a ilab le  in  13
f lzef r  \n  a  r a t i o  r a n s e  o f  6 
to  6 5 :1  a n d  f ro m  to  150 

h o r s e p o w e r .

Helical Worm G e a r“ ^  
Speed Reducer

V e rtic a l d riv e . A va ilab le  in  
10 sizes in  a  ra t io  ra n g e  o f  60 
to  240 :1  a n d  fro m  Y\ to  66 

h o rsepow er.
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Your power saving requirements are 

capab ly  handled by an organization  

making every type of gea r  reducer.

Motorized 
Planetary Reducer

H o rizo n ta l d rive . A vailab le  in  
35 sizes in  a  ra tio  ran g e  o f 
10 to  1200:1 an d  from  Y  to
75 ho rsepow er. D riv e n  speeds 
from  172 r .p .i to  .74 r.p .m .

Motorized Helical Reducer
H orizorfta l d riv e . A vailab le  in  
8 sizes in  a  ra tio  ra n g e  o f 1 V\ 
to 9:1 an d  from  34 to  50 
horsepow er. D riv en  speeds from  

1458 r .p .m . to  128 r .p .m .

M O T O R I Z E D  R E D U C E R S

Motorized Worm 
Gear Reducer

V e rtic a l d riv e . A vailab le  
in  11 sizes in  a  ra tio  
ran g e  o f 6 to 65:1 an d  
fro m  */i to 30 horsepow er. 
D riv e n  speeds from  310 

r .p .m . to  25 r .p .m .

Motorized W orm "^  
Gear Reducer

H o riz o n ta l d riv e . A v a il
ab le  in  11 sizes in  a r a 
tio  ran g e  of 6 to  65:1 
an d  from  */i to  30 horse
pow er. D riv en  speeds from  

310 r.p .m . to  25 r.p .m .

Right Angle 
Spiral Bevel 

■̂ “ Gear Reducer
V ertic a l d rive . A v a il
ab le  in  14 sizes in 
a  ra t io  ran g e  of 1:1 
to  6:1^ an d  from  .3 
to  275 horsepow er.

BEVEL GEAR REDUCERS

*<- Right Angle Spiral 
Bevel Gear Reducer

H o rizo n ta l d riv e . A vailab le  in 
14 sizes in  a  ra t io  ran g e  of 
1 to  6:1 an d  from  .3 to  275 

h o rsepow er.

*<“• Motorized 
Planetary Reducer

V ertic a l d riv e . A vailab le  
in  35 sizes in  a  ra tio  
ran g e  o f 10 to  1200:1 
and  fro m  to  75 h o rse 
pow er. D r i v e n  speeds 
172 r .p .m . to  .74  r.p .m .

Motorized 
Helical Reducer

V e rtic a l d rive . A vailab le  
in  8 sizes in  a ra tio  
ra n g e  o f  1}4 to  9:1 and 
fro m  34 to  50 h o rse 
pow er. D r i v e n  speeds 
1458 r .p .m . to  128 r.p .m .

Send for Complete Catalog

ESTABL ISHED 1888
M A N U F A C T U R I N G  C O M P A N Y

1 1 4 0  W. M O N R O E  S T . ,  C H I C A G O ,  U .  S .  A .
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BANISH CORROSION K*
/N TANKS, PUMPS, PBPG AND FITTINGS
corrosion  is  one o f  y o u r  arch en em ies. I t  e a ts  up p r o f i ts —  

s lo w s  p ro d u c tio n . N o w  is  th e  tim e  to  p la n  y o u r  p o s t-w a r  a n ti
corrosion  cam pa ign . C a ll on A c e  R u b b er  e n g in eer in g  to h e lp  
p r o te c t  y o u r  eq u ip m e n t from  i t s  c o s tly  ra v a g es .

/EDD synthetic rubber to the forces 
A A  which Ace has ranged  against 
corrosion a n d  con tam ination . To
gether with natu ra l rubber, both soft 
and  hard, an d  other new  synthetic 
compounds, it helps spell econom ical 
op era tio n  in chem ica l p ro cessin g  
p lan t operations.
Ace Rubber is fully resistant to almost 
all active m etal-destroying solutions.

----------- ACE PLASTIC (SARAN)-----------

Long-lived, it is good for years of 
h eav y -d u ty  serv ice w ith in  a  w ide 
tem perature range. Ace Rubber is 
non-porous, tough, smooth, easy-to- 
clean. Our engineering an d  research 
staffs are a t your service, naturally  
without any  obligation to you.

A M E R I C A N  H A R D  R U B B E R  C O M P A N Y
11 MERCER STREET. NEW YORK 13. N. Y.

Akron 4, Ohio •  111 W. Washington Street, Chicago 5, 111.

ACE RUBBER

ACE PLASTIC (SARAN). P ip e  a v a i la b l e  in  a l l  iro n  p ip e  s iz e s  from  
l / j "  to  4 "  I.D . F itt in g s  p re s e n t ly  a v a i la b l e  u p  to  2 ,f I.D ,

PIPE & FITTINGS. A ce  H a rd  o r  S o ft R u b b e r  l in e d ,  I .P .S . s ta n d a rd ,  
s iz e s  2*' to  1 2 " . A lso  s o l id  h a r d  r u b b e r  p ip e  a n d  f it tin g s .

WRITE FOR 
YOUR 

FREE COPY
oi 65-page cata
log oi Ace Rub
ber Protection 
—an invaluable 
reference book 
for plant engi
neers.
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POST-WAR ECONOMY

CHEMICAL & METALLURGICAL ENG INEERING • F E B R U A R Y 1944 •

Ace Hard Rubber lined, 
for sleel finishing and pickling 
operations, measuring 59 feet long. 
Another recently completed tank 
for this purpose measures 150 feet 
long by 5'6" by 3'. lined with 3/16" 
hard (synthetic) rubber.

Q A P A l V  D is tin g u ish e d  a d d i t io n  to  th o  A ce g ro u p  of n o n -c o rro s iv e  ru b b e r  a n d  p la s t ic  m a te r ia ls ,  SARAN is  n o ta b le  fo r its  in e r tn e s s  in  
O H U n l l  co n tac t w ith  a lm o s t a l l  a c tiv e  c h e m ic a ls . SARAN s u p p le m e n ts  in  u ti l i ty  th e  A ce lin e  of h a r d  ru b b e r  a n d  r u b b e r  l in e d  p ip e  a n d  
fittin g s . A v a ila b le  fo r s p e c ia l  in je c t io n -m o ld e d  a r t ic le s  fo r c h e m ic a l r e s is ta n t  s e rv ic e s . I l lu s t r a te d  S a r a n  d e s c r ip tio n  c i r c u la r  o n  r e q u e s t .

PROTECTION for POST-WAR PRODUCTION

PLATING TANKS. A c e  H a r d  R u b b e r  
l in e d ,  fo r p la t in g  p ro c e s s e s .



PARTS
T w o  d isc s  a n d  tw o  w e d g e s —th e  e n tire  
w o rk in g  p a r t a ssem b ly  o f  a D a rlin g  
D o u b le  D isc  G a te  V alve. T h e re  is  no  
o th e r  valve w ith  th is  d e s ig n . T h e  seats  
a re  p a ra lle l . T h e  d isc s  a r e fu l ly  revolv
ing, s ea tin g  in  a d iffe re n t p o s it io n  each  
tim e  th e  valve is  o p e ra te d . T h is  m eans 
t ig h te r  se a tin g , le ss  w e a r , lo n g e r  o p e r 
a tio n  an d  lo w e r  m a in te n a n c e  co s ts  
w ith  D a r lin g  G a te  V alves.

You d o n ’t h ave  to  ta k e  a D a rlin g  
D o u b le  D is c  G a te  V alve o u t o f  th e  lin e  
to  re p la c e  th e  p a r ts . S im p ly  in s e r t  n ew  
a n d  in e x p en s iv e  assem b ly  p a r ts  an d  
re p la c e  S tem  a n d  B o n n e t. V alve is  
a g a in  re a d y  f o r  lo n g , h a rd  se rv ice .

DARLING
M A R  K

TJC K Y  BREAK, w asn’t it, the day 
i you installed those D arling Double  

D isc Gate Valves. It means that you don’t have to 
worry about slow in g  dow n production to remove 
worn, leaky, faulty valves from the line. Longer 
life, tighter seating, better service are designed into 
D arling Valves, w ith 4 sim ple parts that have stood  
up under industry’s toughest jobs for years.

W hen, after lo n g  and severe service, the parts 
should becom e w orn, you don’t remove the valve 
from the line. You sim ply replace tw o discs and two 
w ed ges—4 inexpensive parts—the entire w orking  
assem bly o f  a D arling D ouble D isc Gate Valve.

It may be diffcult to get Darling Gate Valves 
today. M ost o f  D arling’s output has been enlisted to

help float U ncle Sam’s ships 
to  v ic to r y . R e p la c e m e n t  
parts are ava ilab le . N e w  
valves w ill also be available 
for shipm ent immediately  
fo llow in g  governm ent re
lease from  present com-

»
1 EE^THEBT mitments, on or before the
/  fifci l i B l  time the war is over.
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