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C y lin d rica l m ills .b a llo rro d  me
d ia , batch o r  continuous type .

Jaw, g y ra to ry , ro ll &  hammer 
crushers —  fo r  ore  &  rock.

V ib ra tin g  &  ro ta ry  screens, w e t 
&  d ry  —  la rges t line  in U. S.

Here are 5 of 
the most dangerous 

bottlenecks 
threatening U.S. 

Processors today. 
Check yours — then 

note how much help 
you can get 

from Allis-Chalmers 
Cooperative 

Engineering to crack 
them wide open!

How many of your key 
machines were built for 
24-hour-day service?

Are you replacing scan 
raw materials — makin 
new wartime products

WHICHEVER 
THEY ARE -

I T ’ S  P L E N T Y  T O U G H  t o  c r a c k  b o t t l e n e c k s  t o d a y  . . .  bu 

m e m b e r  t h e r e ’ s  o n e  c o m p a n y  t h a t  sp e c ia lize s  i n  he 

y o u  d o  i t  —  A l l i s - C h a l m e r s !

H ere’s an  organization th a t builds a ll ty p e s  of basic pro 
ing  equipm ent . . .  in the full line h ighlighted below.

Because it’s the  business of A llis-Chalm ers engineers to ! 
a ll phases  of basic processing, they  know  w ays to  make 
of e x is t in g  e q u ip m e n t  “ team  up” b e t t e r . . . t o  give you 
m ediately increased w ar production.

A nother im portan t plus th a t comes from  building all * 
of equipm ent: A llis-Chalm ers e n g in e e rs  a re  n o t  forceTeamwork! W h e n  y o u  s p e c ify  A ll is - C h a lm e r s , 

o u r  e n g in e e rs  w o r k  c lo s e ly  w it h  y o u r  s ta f f !
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AFTER THE PIPELIN ES ARE FILLED

B e f o r e  “ Big In c h ”  can deliver to the E astern  
Seaboard its daily capacity of 300,000 bbl. of petro
leum products, m any times that volume will have been 
pum ped into its Texas term inals. Almost two weeks 
will have been required to fill the huge pipeline with 
its 4,000,000 bbl. backlog. A fter that, of course, its 
operations will be geared to the actual needs of the 
consuming market.

Something comparable to this process has been 
underw ay in the plants and industries supplying 
w ar goods. Most of them have been working a t fu ll 
speed and straining their production facilities in order 
to tu rn  out the tremendous quantities of supplies 
needed to equip our troops in m any widely scattered 
theatres of war. T hat these great stores or stock
piles are essential to any successful m ilitary  campaign 
was gloriously dem onstrated in North Africa. I t  was 
both the quantitative as well as the qualitative super
iority  of American weapons and supplies th a t over
whelmed the Nazi A frika Korps.

But, again, onee the pipelines have been filled—and 
we are already approaching th a t fo rtunate  position in 
some lines— then our m unitions production will have 
to be geared to the actual demands of the consuming 
market. Some have estimated th a t by the end of 1943 
we will have been equipped to meet the basic needs
° t  , ’000’000'm an a™ y  of our own as well as the 
probable requirem ents of our Allies. C ertainly by 

ie mi die of 1944 we shall have passed the peak of 
Hoduction and m ay expect some tapering  off—if not 

astic re d u e tio n s-m  w ar orders. There have al- 
eady been cutbacks in  the tank  program , and for 

lm« Q 'VPf  am m unition a n d ‘explosives. There
M maV2  3 noticeable lessening of the pressure 

< o Slum and the suggestion made tha t it should

be diverted to other uses—for example, to replace 
aluminum in plane wings and fuselages. In  some 
quarters this has aroused hope for revival of civilian 
supplies or a t least the release of sufficient m etal for 
research on postwar products.

Such thinking, we feel, is still prem ature. The 
Arm y and the Navy are determined th a t production 
schedules in the w ar industries are to be adjusted  to 
their changing needs w ithout easing up on the allot
ments of critical m aterials for civilian uses. Some 
m ilitary authorities argue tha t in time of war we can ’t 
have too much of anything. Others are fighting to put 
across the principle of “ the fluidity of w ar,”  i.e., th a t 
the a r t of fighting changes so rap id ly  th a t we can 
never hope for accurate anticipation of its exact needs. 
Weapons can become obsolete almost overnight and 
m ust be redesigned and improved. The same theory 
applies to explosives and chemical munitions.

All this is natu ra lly  confusing to most of us. On 
the one side we see cutbacks and shutdowns and on 
the other the insistence th a t competing projects be 
completed and new ones launched. Lacking the whole 
picture, the parts ju st d o n ’t  seem to make good sense. 
So we must, fo r the time being, rely on the judgm ent 
and policies established by the m ilitary authorities. 
We must continue to build stockpiles where and in 
the volume wanted. We m ust be prepared to read
ju st and even cancel our contracts to meet the 
changing demands of war. B u t as technical men in 
terested in the fu tu re as well as the present, we can 
sta rt thinking and planning now fo r the creative and 
constructive achievements tha t m ust follow our pres
ent job of death and destruction. F illing  the pipe
lines is ju s t the first long step toward the inevitable 
victory.



FREE TRADE vs FREE INITIATIVE
C o n g r e s s  has been debating the way in which the 
President is to continue negotiations of reciprocal 
trade agreements. T hat question has long-time sig
nificance because agreements negotiated from now 
on will undoubtedly extend beyond the war period and 
largely influence postw ar trade and international 
relations.

A t th a t la ter time it is to be expected th a t many 
agreements will be reached perm itting  much more 
extensive movement of goods throughout the world. 
M any have come to believe th a t trade barriers are a 
cause of w ar; and th a t tariffs are of relatively less 
im portance for the protection of domestic industries. 
Hence American enterprise can probably expect much 
more competition from imports, and may face the 
prospect of much lower tariff rates than in  any time 
during  the present generation.

I f  in ternational trade is stimulated constructively 
fo r the benefit of all peoples, i t  will ultim ately help 
the United States as well as the rest of the world. B ut 
there is no gain in having the standard  of wages, and 
the standard  of living, in the United States lowered 
sim ply because other parts of the world have not been 
successful in equaling our standards. I t  is going to he 
a difficult thing to steer between creating unreason
able competition for American wage earners on the 
one hand, and un fa ir restriction of international 
business on the other.

Chemical enterprise demonstrates one im portant 
possibility for escape from both of these difficulties. 
I t  lies in the stimulation of large-scale low-cost 
American production with highly paid labor using 
heavy investments in  engineering and plants. I f  the 
Am erican government wishes to provide opportunity 
for success and survival of American enterprise with
out u n fa ir trea tm ent of the rest of the world, it will 
have to figure on providing freedom of initiative 
and free p lay to inventive genius and organized 
research and development work.

The rest of the world may safely use older methods 
where lower standards of wages prevail. This coun
try  dare not. Not only industry, bu t also the work
e rs’ standard  of living, will collapse if not supported 
by enterprise which has every opportunity  for lower
ing of costs and lowering of prices w ithout cutting 
of wages. This is not a new principle b u t i t  is one 
much too often forgotten in governmental circles.

WATCH PILOT-PLANT QOSTS
I n v e s t m e n t  in engineering equipm ent for develop
ment work in  pilot p lants is often of substantial 
m agnitude. The bookkeeping methods used by a 
company may a t times largely affect the overall net 
cost of the work. In  the long ru n  this m ay determine 
the quantity  of research and development tha t can 
be financed. I t  thus has significance for the stock
holders and the public, both of which will benefit 
from successful projects.

In  some eases the entire cost of research can be 
charged off as an operating expense of the company. 
This, of course, is an advantage because it means that 
the immediate burden can be assumed before taxes 
are calculated, ju s t like labor or raw m aterial costs.

B ut tha t is not always practical when development 
work extends into pilot p lants which become, in fact, 
small m anufacturing units. There the cost keeping 
must for tax-return  reasons be comparable with other 
production procedures. However, there remain 
essential differences th a t are not always adequately 
taken into account. F o r example, there is the fact 
tha t such capacity in a small pilot p lan t has a very 
short life and the depreciation or obsolescence rate 
is extremely high.

Generalizations on th is subject are difficult, b u t 
one broad principle is clear. Investm ent in  equip
ment for pilot-plant m anufacture should be de
preciated a t a much higher ra te  than  standard  equip
ment in a going concern of a perm anent nature. 
Perhaps some research executives have not appre
ciated how the overall net cost to the company, taking 
account of taxes, is substantially  affected by this pro
cedure. I t  is worthy of careful review.

O.P.R.D.'s INSURANCE POLICY

E x t e n s i v e  chemical engineering development is be
ing carried out 011 new processes for making alumina 
and magnesia as raw  m aterials for the m anufacture 
of light metals. Some of the new procedures for 
processing unusual raw  m aterials 01- those of low 
grade form erly rejected, are very promising from 
both technical and economic viewpoints. Others 
are less attractive b u t still w orthy of early study on a 
pilot-plant scale.

Some of this work is being planned, and partly  
financed, by  the Office of Production Research and 
Development. (See pp. 112-113 of this issue.) That 
agency is wisely taking the stand  tha t it m ust antici
pate troubles, not merely seeking to escape from them 
after they have arrived. The alum ina program  well 
illustrates this policy, which is w orthy of careful 
consideration by m any other divisions of industry.

I t  is obvious th a t high-grade bauxite from Dutch 
Guiana cannot continue to come in a t all times in 
indefinite quantities. Good sense demands that 
alternate raw m aterials be studied. Much domestic 
bauxite of low grade, alunite, the “ red m ud”  dis
carded by alum ina operations of the past, and other 
aluminum-bearing rocks and m inerals, all are being 
considered. A wide varie ty  of processes for these 
various raw m aterials has been reviewed. Even a few 
“ long-shot”  plans are being tested. The overall 
program  may well give government officials some as
surance of fundam ental scientific knowledge and 
sound engineering practice.

I f  and when a serious bauxite shortage should 
develop, chemical engineers will have ready alternate 
raw m aterials and methods to use them. I t is most 
unfortunate th a t we did not adopt this policy of 
technologic insurance years ago with respect to many { 
m ineral raw7 m aterials and various chemical-engineer
ing methods. The investm ent th a t form erly seemed a 
b it extravagant now appears to have been an unused 
opportunity  for very cheap insurance against great 
difficulties that have since proved vastly  more costly 
than any amount of early research and development 
would have been. ("We m ight even mention synthetic 
rubber as another example.)
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SOW ING FOR THE POSTWAR HARVEST
I t w o u l d  be immensely helpful to the w ar prorluc- 
mn piogiam , as well as to postwar readjustm ents, 

i t  representatives of chemical management and labor 
would now insist upon inserting in  every collective 
bargaining contract certain standard  provisions that 
would require im partial um pires for settlem ent of 
all labor disputes.

A recent report of the U. S. B ureau of Labor 
Statistics has shown th a t of some 84 agreements in 
chemical companies, only 56 (covering about 50 per
cent of the workers under agreem ent) provide for 
automatic, im partial arb itra tion  of unsettled dis
putes. I t  is assumed tha t in most of the rem aining 28
S rnCitS’ +]1n ’econe!lable cbsPUtes are expected to be 
settled by the prim itive methods of Mr. John L. Lewis.

or such a condition to continue to exist unchal-
enged m one of our most progressive industries

l effects adversely on our decency and our intelligence.
I t  is crystal clear to all bu t the prejudiced that, 

with arb itra tion  as a final step, both m anagement and 
labor can still re tain  fu ll control over their own rights 
under their labor agreements. Local labor relations 
problems may thus be amicably settled by an um pire 
on the scene who can, by and large, do a better and 
quicker job than can be done by distan t agencies. 
1 here is no compulsion nor any use of economic force 
connected with such a policy of arb itra tion . I t  is 
purely  a voluntary method based on the use of intel
ligence.

V oluntary arb itra tion  would not only give indus
try  greater stability , b u t it would also‘sow the seed 
to r a new crop of more friendly  relations between 
labor and management. Such seed now sown and 
properly  cultivated will m ature in time to yield a 
golden harvest for chemical industries in the postwar 
reconstruction period.

W A S H I N G T O N  H I G H L I G H T S
PL A CE M E N T of professional and tech
nical personnel is “assured” by the 
U. S. Em ploym ent Service, according 
to publicity em anating from Mr. Mc
N u tt’s office. All kinds of scientific 
and engineering specialists are prom 
ised jobs comparable with their train- 
and skill. One wishes th a t there were 
any real chances for the prom iser to 
make good on this m atter. Most p ro 
fessional personnel still available for 
essential work will probably shy away 
from this new placement division.

M INIM UM  W A G E S  fo r  a variety  of 
process industries closely related to 
chemical m anufacture will be set by 
the W age-H our Division’s special 
“ Industry  Committee No. 60” if  the 
Departm ent of Labor has its way. 
This war-time effort seems to include 
one questionable motive. Some think 
that during a war period a much 
higher minimum wage fo r common 
labor can be set, especially in the 
South, than would be possible afte r 
the war.

C O A L  will cost more in the near 
fu ture , probably indefinitely. The 
price floor under this fuel m ay not be 
continuous; but it is certain that a 
wage problem of such g reat social and 
political im portance as this will not 
be forgotten even in the post-w ar era. 
W hether or not fu rthe r nationalization 
of coal m ining is achieved, an objec
tive of some officials, the influence of 
federal management continues to raise 
costs, and hence prices. Those who 
now necessarily use coal fo r industry, 
instead of unavailable oil, m ay find a 
reversal of this trend very im portant 
in the postw ar period.

C O T T O N  L IN T E R S a re  now being offered 
for sale by Uncle Sam. H igh-quality 
material not needed by the government 
amounted to 4,500 bales fo r a first 
offering. This is another evidence that 
early  estimates and raw  m aterial plans 
fo r smokeless powder m anufacture 
were greater than the actual need which 
has developed. This fac t was well dis
closed previously in the curtailm ent of 
ammonia p lan t capacity by govern
mental orders. B ut no one can rightly 
infer  ̂ that general m anufacture of 
m unitions has in any way slowed 
down. That result would not be ex
pected until a t least the continent of 
Europe is under Allied control.

m i n e r a l  SU PPLY , including raw  ma
terials fo r chemical process industries, 
is to have fu rth e r support from  addi
tional development of small domestic 
m ining enterprises. The way in which 
this new policy has been publicized 
again demonstrates tha t p reparation  
of m aterials fo r w ar usage is an im
portan t item in the political plan, 
especially fo r the W estern m ining 
states. The new policy form ulated by 
W PB  was announced by a group of 
Senators as a result of a le tter from  
the President to Senator M urray of 
M ontana. The need fo r certain of 
these raw  m aterials is unquestioned. 
As much cannot be said for much of 
the technique of development. A lready 
it is evident that building of stockpiles 
in the postw ar period is likely to be a 
political venture of large economic sig
nificance. Perhaps user industries can 
take some comfort that stockpiling of 
im portan t mineral products from 
domestic sources is at least less ob
jectionable than the silver purchase 
policy previously used fo r like political 
purpose.

C H E M IC A L  4  M E T A L L U R G I C A L  E N G I N E E R I N G  .  J U N E  1 9 Ą S

H O G S  may yet eat the nation’s corn 
cribs down to starvation levels. The 
alarm ing ratio  between the price of 
pork on the hoof and the cost of feed 
is furnishing exaggerated inducements 
fo r raising hogs. The result will dis
turb the food industries and react on 
many other industrial fields where the 
processing of agricultural m aterials is 
effected. Hence, we should do all we 
can to support Chester Davis in his 
program  fo r  a more normal relation
ship.

E F FIC IE N C Y  is officially discouraged by 
an O.P.A. ruling that m anufacturers 
of rayon products must pass on to 
their customers any and all savings 
made in m anufacturing processes. The 
intent of O.P.A. apparen tly  was to 
protect the public against getting an 
inferior product a t the price ceiling 
form erly applicable to a superior a r 
ticle. There should he no quarrel 
with that intent but the unfortunate 
effect may well be to discourage any 
fu rther improvements that would add 
to the efficiency or the economy of 
rayon production.

SA FE TY  LABELING cannot he ignored, • 
even in war times. Thus the new 
American Standards Association 
recommendations fo r the m arking of 
pressure cylinders containing chemical 
gases are a worthwhile effort that will 
have general usefulness. Also im
po rtan t are proper labeling and other 
precautionary measures fo r  such house
hold poisons as insecticides and dis
infectants. Now that victory gardens 
are springing up everywhere there is 
an extra incentive fo r the industry to 
speed a sound national program  for 
labeling and coloring of insecticides.
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GR-S RUBBER
West V irginia’s Synthetic Rubber P lantation

JAMES A. LEE M a n a g in g  E ditor. C h e m ic a l & M e ta llu r g ic a l E n g in e e r in g

----------------------------------------C h e m .  & M e t .  I N T E R P R E T A T I O N

Here are descriptions of processes that h ave b een  c lo se ly  guarded  

secrets. They are published with the approval of governm ent officials.

The process for m aking butadiene from alcohol w a s  se lected  a s the 

best of severa l developed  by Carbide & Carbon. The styrene plant is 

of interest not on ly  becau se  of the use of this m aterial in synthetic  

rubber, but a lso  due to the promising future of polystyrene resins in 

our postw ar econom y. Production of the copolym er offers chem ical 

engineers much that is new  and interesting.— E d ito rs .

Th e  I n s t i t u t e  (W . Va.) Buna S 
plant is a  symbol of the ingenuity 
of the American chemical engineer. 

Construction work was started in 
A pril, 1942. The first butadiene was 
produced in  January , the first styrene 
in  A pril, and the first rubber in 
March, less than a year from the date 
o f the s ta rt o f construction. The rated 
capacity  o f this p lan t is 90,000 long 
tons of synthetic rubber per year, 
which is about one-seventh of the rub 
ber consumed by the American people 
in  normal years. To produce this 
sam e quantity  of natu ra l rubber 
would demand a p lantation  of 270,000 
acres, containing 24,000,000 trees, and 
requiring  90,000 employees.

The butadiene and styrene units 
were designed and constructed and are 
being operated fo r  the government by 
Carbide and Carbon Chemicals Corp. 
The copolymer p lan t was constructed 
and is being operated by the United 
States Rubber Co. Ford, Bacon, and 
Davis, Inc., was the principal con
trac to r and the equipment in the co
polymer p lant was fabricated and 
installed by Blaw-Knox Co.

The chemicals p lan t consists o f four 
units fo r  the production of butadiene 
from  alcohol, each unit designed fo r a 
•capacity of 20,000 short tons; and 
two units fo r styrene from  ethylene 
and benzol, each having a rated  capac
ity  of 12,500 short tons per year.

Carbide and Carbon Chemicals Corp. 
chose the process for making butadiene 
from  alcohol as the best, under the 
existing circumstances, of several 
which it had developed through re
search. The chemical reactions in
volved in this process had been known 
fo r  years, but their commercial devel
opment on a large scale basis under 
local conditions was new. The alcohol 
process, the company's engineers were 
convinced, had three im portant advan
tages, (1) I t  could be applied with the 
smallest volume o f critical materials 
fo r the plant, (2) I t  could be p u t into 
production in the shortest possible 
time, (3) I t  would produce butadiene 
of exceptionally high purity.

Carbide and Carbon pu t this new 
process to test and gave its engineers 
opportunities to learn all they could 
about butadiene p lan t construction and 
operation by building a pilot plant, 
which was p u t into operation in June, 
1941. As experience was gained, this 
p lan t was frequently modified.

Present plans call for the m ajor 
source of the alcohol used fo r pro
ducing butadiene a t this p lant to be 
that derived from  the ferm entation of 
grain. To supplem ent this, ethyl al
cohol made from  molasses, and some 
synthetic alcohol made from  petroleum 
gas, can also lie used when, and if, 
necessary. A t present the alcohol is 
shipped in tank ears and an occasional

tank truck  to the Institu te  plant. I t  
is expected tha t in the fu tu re  it  will 
also be delivered by barge as the p lant 
is located on the navigable K anaw ha 
River.

Alcohol is stored in five 1,500,000 
gal. tanks. F rom  these storage tanks 
it is pum ped to the distillation system 
where it is vaporized and passed onto 
the converters, vertical tubular vessels. 
The tubes contain the catalyst. Several 
of the converters produce acetaldehvde 
which is then combined with the alco
hol fed to the rem aining converters. 
The product from  all converters is 
cooled by heat exchangers and con
densers. The uncondensed gas is 
scrubbed under pressure to recover 
the valuable materials. Condensate 
and scrubber liquor are combined and 
fed to a single set of continuous stills 
in which the butadiene and unrcacted 
materials are purified. Butadiene 
which is more than 98.5 percent pure is 
stored in spherical pressure vessels 
holding 250,000 gal. each.

The butadiene condensers are lo
cated on the second level and the 
refluxes are pum ped to the top of the 
column. The stills are heated by 
external, natu ra l calandrias. Use is 
made of high boiling organic fluid to 
supply  heat to the converters. The 
equipment is almost entirely plain car
bon steel, no stainless is used, and a 
minimum of copper was specified, in
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an effort to do without critical m a
terials. I t  is interesting to note that 
fo r  the pipe racks the company used a 
section of the Brooklyn elevated ra il
road structure, which had a short time 
previously been dismantled.

Ju s t p rio r to the realization of the 
rubber emergency, a new process had 
been developed fo r  producing styrene 
of high purity . This process was 
originally intended fo r making styrene 
fo r  polystyrene resins fo r the Bakelite 
un it of Union Carbide and Carbon. 
I t  was as though made-to-order fo r  the 
synthetic rubber program .

I t  was decided tha t a 25,000 ton a 
year styrene p lan t be built a t Institute, 
even though actual construction had 
been started on a p lan t half tha t size 
a t  the Carbide and Carbon’s South 
Charleston plant. W ork began on the 
large styrene p lan t in  Ju ly , 1942, 
and the first operation of the p lant 
took place in  A pril of this year, ju st 
nine months later.

Raw m aterials fo r  the styrene units 
consist o f benzene which is brought 
to the p lan t from  the P ittsburgh and 
other areas, and ethylene which is 
made in large volume a t the South 
Charleston p lan t about six miles dis
tant, and delivered to Institu te  by pipe 
line.

The benzene is first treated to re
move the sulphur and sulphur com
pounds, principally  thiophene. This

T w o o i th e  b u ta d ie n e  u n its  a t  th e  In s ti tu te  (W . V a .) p la n t  w ith  th e ir  
s o u rc e  of p ro c e s s  h e a t  in  b e tw e e n .  T h e  p ro d u c t is  s to re d  in  H orton - 

s p h e r e s .  A  c a ta ly s t  b u ild in g 1 is  s h o w n  n e a r b y

is done with sulphuric acid in batch 
working tanks equipped with agitators 
and a small diameter settling chamber 
a t the bottom. The purified benzene is 
next dehydrated by distillation and 
fed to continuous alkylation reactors 
where ethylene is added in  the pres
ence of a catalyst. P a r t of the ben
zene is converted to ethyl benzene and 
p a r t to polyethvl benzene. The reac
tion product then flows to an alkyla
tion reactor where more benzene is 
added and p art of the polyethyl ben
zene is then reacted with fresh benzene 
to revert to ethyl benzene. This mix
ture is distilled to remove unreaeted

C H E M IC A L  & M E T A L L U R G I C A L  E N G I N E E R I N G

benzene and polyethyl benzene whicl 
are returned to the process.

Purified ethyl benzene is then eon 
verted to styrene by a unique process 
which avoids the troubles and diffienli 
separation of ethyl benzene from 
styrene by distillation. The entire 
process is continuous except fo r  the 
first step of benzene purification. The 
final styrejm product has a purity 
over 99 percent. I t  is stored in re fri
gerated tanks.

Tbe stills in the styrene units are 
made of both copper and stainless 
steel. This is necessary as some of 
the byproducts are corrosive. Styrene
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is handled and stored in plain steel. 
In  conjunction with the styrene units 
a heating furnace is operated in which 
a high boiling organic liquid is vapor
ized to provide process heat. The 
stills, compressors and most pumps 
are indoors. Reactors and storage 
tanks for intermediates are out of 
doors.

The polymerization plant was built 
and is being operated by the United 
States Rubber Co. for the Defense 
Plant Corp. I t  is essentially a stand
ard plant constructed to plans de-

Operating leve l between rows of conver
sion vessels in a butadiene unit

One of the converters in a  styrene unit 
appears at left. S tills , compressors and 

most pumps are under cover

Unreacted butadiene is flashed off from 
the rubber latex in the rubber plant. It is 
condensed in the condensers shown above

Polymerization takes p lace in large glass- 
lined reactors. There are 72 such reactors 
lor the annual production of 90,000 long 

tons of synthetic rubber
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veloped by a committee of engineers 
from four rubber companies, and fab
ricated and installed by Blaw-Knox 
Co. This plant is composed of three 
identical units, each with a capacity 
of 30,000 long tons of rubber annually.

The butadiene and styrene are 
pumped through a pipe line from the 
adjacent chemicals plant and as they 
enter the grounds of the polymeriza
tion plant they are metered. The 
storage tanks at this plant, because of 
the nearness of the source, were de
signed to have capacity for only a few 
days operation.

All tankage containing butadiene is

a flam e  arrester between the top of 
this device and the collector pipe.

All of the styrene storage in the 
tank farm is vented through a sepa
rate:'collector line which terminates 
over a dyked basin with approximately 
one and one-half times the holding ca
pacity of the total styrene storage 
facilities. The entire hydrocarbon 
storage is dyked and provided with a 
fire protection system.

Other ingredients such as soap, 
catalyst, salt, acid and caustic are 
delivered to the plant by rail. Some 
of these raw materials are stored in a 
building at one end of the unit. Ad-

A n inhibitor is added to butadiene in storage to prevent premature polymerization. 
It must be removed before butadiene is pumped to the reaction area

provided with safety valves. These 
discharge through a collecting system 
of pipes into a main line which termi
nates in a water seal a t the base of a 
150 ft. stack. A perpetual flame 
burns at the top of the stack to ignite 
combustible materials which may issue 
from safety valves throughout the 
plant. Inert gas is bled into this col
lector system so that at all times the 
entire safety flare will be filled with 
inert gas to avoid the forming of ex
plosive mixtures. The water seal at 
the base of the safety flare serves as

joining this storage is the chemical 
make-up building. Here the catalyst 
for the polymerization is prepared, 
and the antioxidant, the soap solution 
and the reaction arresters are made. 
From here these materials are trans
ferred by means of pumps to the 
meter room in the reaction area.

The rock salt is delivered to the 
plant in gondola ears and is dumped 
into underground concrete storage pits. 
The salt is flooded with water to pre
pare a saturated brine which is treated 
in a purification system to remove the
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calcium and magnesium contents of 
the brine. I f  these impurities of 
the brine were not removed they would 
eventually be precipitated in the syn
thetic rubber as salts of fa tty  acids 
and would interfere with the electrical 
quality of the rubber. The^ls^e.con
sidered by son>e operators to' be the
cause also of poor processing quality 
in tire building operations.

The reactors are water jacketed, 
glass-lined and equipped with agi
tators. They are provided with hot 
and cold water circulating system for 
the exact control of reaction tempera- 
ture. Cooling water circulates through 
stainless steel coils inside the vessel. 
In order to seal the volatile butadiene 
iigaiitst loss from stuffing boxes, a 
special Dura-metallic seal is used 
which operates on the principle of 
sliding- metallic rings, working under 
a positive 100 lb. oil pressure to pre
vent the loss of volatile material. Each 
reactor is provided with a combination 
fungible disk and spring tension type 
of pressure relief value discharging 
through a collector system of pipes to 
the safety flare. The agitators are 
of special design which conserved a 
substantial amount of stainless steel. 
Throughout the plant, the use of 
special steels containing chromium and 
nickel has been held at an absolute 
minirnum.

The charge of butadiene, styrene 
and soap solution emulsion is passed 
through liquid displacement meters, 
while the catalyst and other materials 
are measured in weigh tanks. All 
except the catalyst passes through a 
common header in order to prevent 
charging the several materials in 
layers. Conditions of reaction are 
controlled by means of a group of 
temperature and pressure recording 
controlling devices. The control room 
and zneter room are held under a small 
positive air pressure as a safety meas
ure, since instruments of the type in 
use are not spark proof.

Each set of 12 reactors is provided 
with a tank which is located between 
the collector system of the safety relief 
valves and the safety flare. This is 
simply an emergency provision which 
will prevent large volumes of soapy, 
foamy reaction mixture from entering 
the safety flare lines.

When the proper stage of polymer
ization has been reached the latex in 
the reactors is blown down by its 
own pressure to blow-down tanks in 
which the polymerization reaction is 
arrested by addition of certain agents. 
Each one of these tanks is large 
enough to hold the contents of three 
reactors. From this point the process 
becomes continuous.

The latex is pumped to glass-lined
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Steam and hot d iphenyl vapors enter a 
butadiene unit through these pipe lines. 
This is a corner of one of four such units 
operated by Carbide & Carbon at Institute. 

W . V a .

flash tanks where the unreacted buta
diene is removed in two stages. The 
butadiene is collected in a receiver 
and recycled until no longer useful. 
From the flash tanks the latex passes 
to a series of strippers where the un- 
reaeted styrene is separated. These 
glass-lined tanks are operated at va
rious temperatures and degrees of 
vacuum. The styrene, like the re
covered butadiene, is recycled.

Latex, free from butadiene and 
styrene, is conveyed by diaphragm 
pumps to several 30,000 gal. concrete 
blending vats, where it is mixed with 
many other batches fo r the sake of 
uniformity. Here the antioxidants are 
added in the line by means of propor
tioning pumps as the latex enters the 
vat.

From the blending vats the latex is 
pumped to a wooden creaming tank 

• where brine is added to flocculate the 
rubber particles. Next it goes to the 
coagulation tank and the soap con
version tank where aeid is added and 
the soap is converted to fatty  acid. 
The mass is transferred by Duriron 
pumps to the rilfler box above an 
Oliver - rotary filter equipped with 
squeeze press rolls. The mass as it 
reaches the filter contains about 5 per
cent solid rubber. The dilute acid solu
tion is first removed and stored for re
use. The rubber crumbs are then 
washed free of acid and conveyed by a 
rubber belt to a large disintegrator. 
I t  then enters a tunnel dryer and is 
conveyed the length of the dryer three 
times. The product is fed to the top 
belt and transferred progressively to 
the second and third belts for complete 
drying. From here it falls onto a 
screw conveyor and is elevated, to a 
belt which feeds the scales. . From 
these it is compressed into 75 lb. blocks 
in an automatic baler and placed in 
cardboard containers for storage and 
shipping. The bales of Buna S are 
shipped to rubber factories for process
ing into finished articles on the same 
machinery as is employed for natural 
rubber.

A Chem. <£' Met. pictured flowsheet 
covering these operations appears on 
pages 140-143 of this issue.

The raw  m aterials , butadiene and styrene 
and m any specia l chem icals, are moved 
by  pumps from storage to the reactor 
areas at the plant operated for the gov
ernment b y  the United States Rubber Co. 

at Institute
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R ebuild ing Used Equipm ent 
For The Process Industries
NORMAN G. FARQUHAR Assislanl Editor. Chemical & M etallurgical Engineering

— — — — — — - c hem . & M et. I H T F r p r f t  h t  t r*, m

Wartime shortages are bringing to light som e sources of chemical 
process equipment which hitherto have been little known. Not the 
least of these are the reputable second-hand machinery dealers who 
are prepared to do a thorough job of rebuilding and reconditioning 
practically all types of plant equipment for the chemical process 
industries. —  Editors.

I t  is n a t u r a l  t h a t  when metals and 
machinery are scarce, the recondi

tioning of used equipment should 
take 011 added significance, for here is 
one way to put back quickly into the 
production line those badly needed 
units which otherwise would be sent 
through the long costly cycle of scrap
ping, remelting and refabrication. 
Companies engaged in the recondition
ing of process equipment now find 
themselves filling high priority orders 
for government arsenals and defense 
plant corporations as well as private 
industrial plants. Some plants have 
required expansion during recent years 
to handle this increased volume of 
business.

Among the various sources of used 
equipment are plants which have made 
changes in their processes or have ac
tually ceased operations entirely. Of
ten complete process plants are pur
chased and the machinery rebuilt and 
sold separately to individual purchas
ers. In  general, the customer’s order 
and specifications are received before 
rebuilding is begun. This procedure 
permits the buyer to get exactly what 
he needs, even to extensive variations 
from, or additions to, the original 
piece of equipment. I t  also prevents 
accumulating an excessive inventory 
;df reconditioned equipment. Consider
able work is done in motorizing and 
otherwise bringing up to date the used 
pieces. Occasionally, an item may be 
sold “as is,” but this is not general 
practice, especially in the ease of 
equipment such as finely balanced cen
trifugals. If  careful inspection reveals 
worn or damaged parts which could 
not be satisfactorily repaired or re
placed, the machine is scrapped.

Rebuilt equipment is usually guar
anteed to perform as it did when new. 
The used equipment dealer through 
long contact with the process indus
tries may recommend equipment for

certain jobs, but, of course, cannot 
guarantee satisfactory application of 
the equipment as the original manufac
turer may have done. In other words, 
he is not a consulting process engineer, 
but does endeavor to make the used 
machine perform as well as the orig
inal product. Minor revisions in de- 
sigh may provide the buyer with a 
custom job specially suited to his re
quirements.

The reconditioning plant presents 
the usual outlay of tools and equip
ment which are necessary for quick 
efficient restoration of all types and 
sizes of process units. Caustic soda 
tanks are provided for dissolving 
grease or old product which may be 
adhering to the used parts. Sand
blasting and oxyaeetvlene burning 
equipment are also used. There are 
large and small lathes, radial drill 
presses, shapers and planers, hydrau

lic rams, grinders, huge cranes for 
heavy equipment, gas and arc weld
ing outfits, metallizing guns and elec
trical testing meters. A few shops 
are also doing their own motor rebuild- 
ing. Every effort is made to keep up 
to date on new materials as well as 
new methods of repair. Types of 
equipment which are handled run all 
the way from ball mills, kettles and 
pumps to vacuum shelf dryers, bot
tling and labeling machines.

A typical example is a cracked 
Sweetland filter press which came into 
one shop. This presented a delicate 
job, for in making a pattern to east 
this 12-ft. piece it was necessary to 
make an allowance for I f  in. shrink
age. The rough casting obtained from 
a nearby foundry was then accurately 
machined to fit the other section of 
the press.

! \ hen plate and frame presses are 
reconditioned, sand-blasting is an 
effective cleaning method. Sometimes 
the surfaces are badly corroded and 
then planing is necessary to insure 
smooth tight joints.

Vacuum pumps are thoroughly torn 
down and all necessary machine work 
done before reassembling. Single stage 
pumps are tested to a minimum of 
28^ in. and two stage pumps to 29^ 
in., but will pull a higher vacuum

This jet condenser has a  cracked casting which w ill be repaired by brazing
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than the minimum requirement. One 
rotary vacuum pump after rebuilding 
was tested to within 3 mm. of perfect 
vacuum. This particular pump, in 
addition to being completely over
hauled, was mounted on a new base 
with V-belt drive, motor and slide 
rails.

In the course of rebuilding a vac
uum pan it was necessary to braze 
and reform a copper coil to withstand 
a hydrostatic pressure of 100 lb. Other 
alterations included the installation of 
agitators and new inlet and outlet 
connections.

Sometimes equipment which was 
originally well designed and con
structed may be worthwhile rebuild
ing even though it has seen long serv
ice in some process plant. This was

the case with one heavy duty mixer 
whose main drive shaft had to be re
placed with an entirely new 3A in. 
shaft complete with keyway and key. 
(Equipment rebuilders generally use 
standard size shafts, bolts, etc. which 
make it easier to do further mainte
nance if and when required). New 
grooved bronze bushings were made 
and the main bearings were reinstalled 
with take-up shims and grease cups. 
Countershaft bearings were rebored 
and a new pinion gear installed (shown 
in illustration below). One of the two 
agitator shafts was replaced, two new 
stuffing boxes were made and glands 
were repacked. The chain drive re
quired a new sprocket. From the 
original manufacturer a new friction 
clutch was obtained to complete the

large replacements. W ith the rest of 
the parts carefully overhauled and 
guards installed around the gears, this 
mixer was thoroughly reconditioned 
and ready for long heavy duty service.

Inspection of a portable electric 
stacker indicated that the cable, brake 
and drive parts needed repairing be
fore the machine could be put in first 
class operating condition. A rebuilt 
motor with the proper torque charac
teristics was also required.

Specifications of one customer re
sulted in completely altering a square 
tank made of four nickel sheets. In 
order to make it absolutely leakproof 
the joints were cleaned and soldered. 
Pipe coils to provide for heat exchange 
requirements were fabricated, copper 
tinned and installed in the bottom of

W hen a  used double drum dryer comes into the plant it is 
completely dismantled and inspected before rebuilding is 
begun. Inspection m ay revea l that new driving shafts, gears, 

sprockets, V-belts, etc., are required

Approxim ately 80 percent of the bearings in dryers need new 
bronze bushings w hich are made from a  piece of bronze stock 
by boring in a lathe as shown above. Fittings for proper 

lubrication must also be provided

One copper tank is assembled for shipment w h ile  workmen 
continue repairs on another

In the machine shop a  k e yw a y  is cut in pinion gear required 
for drive on a  h eavy  duty m ixer
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After cutting and grinding the ro lls , they are reinstalled "and 
miked to a clearance of 0.0015 in. This particu lar dryer 
required four new drum heads, but generally  the original 

heads are satisfactory and are not replaced

Here the dryer is completely assembled and ready for ship
ment. The drums have been subjected to a  hydrostatic pres
sure test of 120  lb „  and the motor has been hooked up to 

permit inspection of the unit under operation

the tank. In  this case the existing' 
tank outlets did not have standard 
threads and were therefore replaced 
to facilitate piping connections. To 
complete the customer’s specifications 
a thermometer well and a sight glass 
were installed.

The double drum dryer illustrated 
above was reconditioned to be used 
for drying yeast recovered from brew
eries. This type of equipment is p ar
ticularly difficult to repair as its parts 
are large and heavy yet must be ma
chined to close tolerances. Most of 
the smaller parts were replaced such 
as knife holders, knives, eccentrics for 
knife holders, end boards, end board 
wheels, screws, etc.

After the war is over, or when new 
plant equipment becomes available 
once more, the large chemical com
panies will probably revert to their 
policy of buying new equipment for 
their normal needs. However, a siz
able market for the used machinery 
dealer will probably continue.

Most plant engineers prefer a bet
ter grade machine, even though some
what used, to a less substantial new 
one. In some cases, therefore, where 
finances are limited, an engineer may 
turn to rebuilt equipment. Immediate 
delivery may furnish another good 
reason for consulting the second-hand 
dealer.

Temporarily increased production 
schedules sometimes find all the avail
able units unable to carry the extra 
load. I f  the production is urgent and 
new equipment is too expensive to 
justify  its purchase under the circum
stances, a used machine may meet the 
requirements for the period.

Engineering research men who have 
the responsibility of pilot plant re-

search should find the used machinery 
market helpful in meeting their equip
ment needs. Often research groups 
are on a limited budget and cannot 
afford to purchase new plant-size units 
which may never produce for profits. 
Even if the equipment is to be used 
for scheduled production, it may only 
be infrequently operated, in which ease 
a rebuilt unit might be the most econo
mical choice.

Maintenance men in chemical proc
ess plants are already familiar with 
the used machinery dealer as a source 
of replacement items.

Some equipment rebuilders were

making a few items of new plant 
equipment before the present emer
gency curtailed the amount of mate
rials available for new construction. 
Perhaps this will be started again 
when the materials situation permits. 
At present, all the critical materials 
that can be obtained are going into the 
job of rebuilding used machinery, and 
all men and facilities are occupied to 
this end.

The writer gratefully acknowledges 
the cooperation given in the prepara
tion of this materia] and illustrations 
by reputable used machinery dealers 
located in the greater New York area.

H eavy  process equipment, such as this tubular heat exchanger, is eas ily  handled 
in the repair shop by a 30-ton rolling crane



M odernizing Chem ical Color 
M anufacture
JOHN R. CALLAHAM Assistant Editor, Chemical <E Metallurgical Engineering

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

This is the story of how one progressive concern took over a typical, 
tank-burdened, batchwise dry color plant and proceeded to streamline 
processes and equipment to a  remarkable degree. In fact, this plant 
only awaits the end of the war to put most of its operations on a con
tinuous or semi-continuous basis. Believed to be the first such move 
in the industry, this will undoubtedly prove to be a major post-war 
development in the field of chemical color manufacture.—Editors.

M a n u f a c t u r e  of chemical colors 
is one of the oldest activities in 

the heavy chemical field, and the in
dustry was flourishing in this coun
try by the end of the 19th century. 
I t  was in the Germany of Bismarck, 
however, that production of Prussian 
blue and other inorganic dry colors 
first reached large-scale proportions. 
The early German pigment plants were 
full of colorful wooden tanks, small 
filter presses and drying ovens. All 
operations were batchwise, discontinu
ous, and inefficient. All processes were 
governed by guess and by rule-of- 
thumb. The master technicians of the 
times stirred and steamed and swore, 
hoping that the brew would somehow 
turn out a pigment acceptable to their 
customers, who were not yet quality
conscious.

This industry, such as it was, was 
introduced into this country. For the 
past half century improvements have 
been made in equipment and proc
esses, but always slowly. The chemi
cal pigment industry is still largely

characterized by batch processes, dis
continuous operations, batteries of 
wooden tanks and filter presses, multi
tudinous products and standards and 
an unscientific nomenclature. Rule-of- 
thumb methods and semi-controlled 
“arts” have been preserved by secrecy 
and confusion more than by patents. 
Research has largely been subordi
nated to short-term improvements 
rather than to broad advances. There 
has been progress, of course, but no 
revolutions in the field, and until 
very recently many color plants were 
still more like replicas of 19th century 
German chemical shops than 20th cen
tury American process efficiency.

STREA M LIN IN G  THE INDUSTRY

In  recent years, however, progres
sive men in the field have begun to 
take a new and objective attitude 
toward accepted principles and prac
tices. Efforts are now being made to 
streamline processes, reduce the .num
ber of standards, put nomenclature 
on a scientific basis, and to realign

research to its only proper course.
Among the leaders of this move

ment for rejuvenation of the industry 
have been the engineers, chemists and 
executives of Reichhold Chemicals, 
Inc. These men were new to the pig
ment field, since it was only in 1938 
that the large and venerable Fred L. 
Lavanburg Co. dry color plant in 
Brooklyn, N. Y., was acquired and be
came the Chemical Color Division of 
Reichhold Chemicals, Inc. The Lavan
burg concern, founded in 1886 under 
the name of Pfeiffer & Lavanburg, 
had from the very first been a leader 
in the field and had pioneered in the 
manufacture of English vermilions 
and other chemical colors in this coun
try. '

Almost immediately, Reichhold re
search chemists and engineers began to 
improve processes by determining 
optimum conditions of temperature, 
pH, proportions, and other factors and 
by installing instruments for auto
matically recording and controlling 
these variables. Radical changes have 
already been incorporated into the 
processes and improvements are still 
being made.

Now, for almost four years, engi
neers at the Brooklyn plant have been 
streamlining equipment and layout that 
will eventually make most of the proc
esses and operations continuous or 
semi-continuous. Although produc
tion is still batchwise, it is believed 
that this method of operation has been 
developed to its ultimate efficiency and 
that further efforts along this line 
would result in rapidly diminishing

Table I— Comparative Operating Data Showing Results of Stream lining Operations and Processes— Previous Practice Under 
Lavanburg as Compared to Present Practice Under Reichhold Chem icals, Inc . 1

Iron Blues Chrome Greens Chrome Yellows Totals
Lavanburg Reichhold Lavanburg Reichhold Lavanburg Reichhold Lavanburg Reichhold

Total pigment production, lb. per mo........... 40,000 100,000 100,000 200,000 200.000 900,000 340,000 1,200,000

Making capacity, gal...............................
Number of tanks...................................
Average capacity, gal. per tank..................
Pigment production, lb. per 1000 gal. per mo.. .

198,100
32

6,200
200

70,100
5

14,000
1,430

40,000
10

4,000
2,500

25.000 
1

25.000 
8,000

70.800
23

3,100
2,830

80,000
5

16,000
11,250

308,900 
65 

4,750 
1,100

175,100 
11

15,900
68,500

Producing space, sq. ft.............................
Pigment production, lb. per 100 sq. ft. per mo..

4.S76
S20

1,080
9,260

1,080
9,260

324
61,720

2,107
9,520

1.152
78,250

8.063
4,210

2,556 
47,050

Man-hours per mo..................................  3,500 3,280 2,500 3.280 3,320 8,550 8.320 15.000
Pigment production, lb. per 1000 man-hr. per

mo..................................................  11.400 30.500 40,000 01,000 60.250 105,200 40,900 80,000
1 Prepared especially tor th is  article by H. .B. Kirkpatrick, plant superintendent, Reichhold Chemicals Inc Brooklyn N  Y. Similar 

improvements to those shown above have been made in facilities for producing organic pigments, but these figures have been o m i t t e d  
since they- are difficult to put on a comparable basis.
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returns. In  fact, all long-range plan
ning of Rcichhold engineers points to 
continuous operations. Indeed, actual 
methods of primary processing such as 
precipitation have already been largely 
reduced to a single basic principle and 
it can even now be said that all major 
processing problems involved in the 
conversion to continuous operations 
have been solved and that engineering 
work for such a change-over is now 
in the preliminary blue-print stage 
of development.

Results of these streamlining 
changes at the Brooklyn plant are 
shown very strikingly in the case of 
iron blues, chrome greens and chrome 
yellows by Table I, which gives oper
ating data for these units under the 
old Lavanburg set-up as compared to 
the present Reichhold practice.

Pigments manufactured at Reich- 
hold’s Brooklyn plant include the 
chrome yellows and oranges, iron 
blues and chrome greens. These “Big 
Three” were industrially the most 
important of the inorganic dry colors 
until recently when zinc ehromate, 
because of its usefulness in our air
craft and naval programs, assumed 
first place in tonnage and value. In 
addition to these inorganic colors, the

Brooklyn plant also produces a large 
line of organic toners and lakes.

B A S IC  EQUIPM ENT

Basie equipment used in the manu
facture of all the principal dry colors 
is fundamentally the same, although 
slight modifications in the processing 
procedure result in some changes in 
layout. Plowever, because of the dan
ger of color contamination, each of 
the basic pigments has a separate 
equipment set-up. Iron blues, for in
stance, are never made in equipment 
previously used for preparation of 
chrome yellows.

A master equipment flow sheet of 
the processes as now practiced in the 
Reichhold plant is shown in Pig. 1. 
The open dissolving or “striking” 
solution tanks are of wooden construc
tion with two wooden cross blades 
and baffles on the sides for more ef
fective agitation. These stirring de
vices, formerly all belt driven, are 
now direct gear drives. Here the basic 
raw materials are dissolved to a 
definite and controlled concentration 
with or without the aid of steam coils, 
and are then pumped at a controlled 
rate by centrifugal pumps of 200-300 
gal. per min. capacity into another
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similar wooden tank of larger size 
where precipitation of the basic pig
ment occurs.

Size of the precipitators varies 
from a capacity of 6,700 gal. of 
slurry in the case of certain organic 
blues or purples to 40,000 gal. for 
zinc yellow. Single batch yields are
16,000 lb. of dry C. P. pigment for 
medium chrome yellow, 40,000 lb. for 
zinc yellow, 15,000 lb. for chrome 
greens, and 6,000 lb. for iron blues.

Treating agents, which may be acids 
or alkalis, oxidizing agents or other 
chemicals, are dissolved in small open 
tanks, usually lead-lined or acid resis
tant, and provided with a small high
speed, side impeller agitator. Small 
centrifugals pump the treating solu
tions into the precipitator at a pre
determined rate and during agitation.

A major improvement in processing 
instituted by Reichhold engineers is 
that of accurate pH  and temperature 
control throughout the precipitating 
and digesting steps. All production in 
each department is regulated from 
a single control panel equipped with 
multi-point pH  and temperature con
trol instruments. Flow rates of all 
solutions are controlled by flow meters 
and adjusted by valves located on the
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Fig . 1— This master equipment flow sheet shows present 
Reichhold practice in processing and handling dry colors

F ig . 2— Flow  sheet showing Reichhold Chem ical Co. operations 
lor m anufacture of the lour basic types of iron blues



This giant 40,000-gal. wooden lank , probably the largest ever built 
in the dry color industry, is  used in producing zinc chromate pigment 

lor a ircraft and ship pruning paints

Trucks of moist cake are here being wheeled into the 
dryers, where hot a ir circulates to reduce the moisture 

content to 1-2 percent w ith in  20-30 hours

central panel. Drying temperatures are 
carefully controlled by automatic in
struments equipped with dial and 
pointer adjustment. All dryer temper
atures throughout the plant are con
tinuously recorded on a single multi
point temperature recorder of the 
continuous roll type located in the 
laboratory.

M A TER IA LS  HANDLING

A fter color precipitation, digestion 
and washing by decantation, the 
slurry is pumped into batteries of 
wooden plate-and-frame filter presses, 
each about 10 ft. long and having 40 
plates. Heavy cotton canvas is used 
as the filtering medium. The batteries, 
one for each basic pigment, contain 
from 10 to 20 individual presses. Cakes 
of about 1.5 in. 'are built up and then 
washed free of soluble salts by water.

Throughout the steps of precipi
tation as well as digestion and wash
ing, processing conditions for - the 
basic colors and for some of the differ
ent shades all differ, for it is in these 
phases that the fundamental character
istics of the pigment are developed. 
These variations in processing are dis
cussed briefly in a later section. How
ever, handling operations which in
volve filtering, drying, pulverizing, 
blending and packaging are funda
mentally the same for all products, 
so that the following paragraphs may 
be applied equally well to iron blues, 
chrome yellows and oranges, chrome 
greens, zinc chromate and organies.

Filter presses are opened by hand, 
the cakes of wet pigment placed in 
shallow aluminum or enameled steel 
trays and loaded on small frame trucks

about 6X5X2.5 ft. equipped with 
wheels. Each truck holds 40 trays with 
an air space of about 3 in. between 
trays. These are pushed by hand to 
a battery of centrifugal fan-type dry
er’s, each of which holds six such trucks, 
or the cakes from six filter presses. 
Here air, heated to 185 - 212 deg. F. 
by steam coils, is circulated until the 
moisture content of the cakes is re
duced to the neighborhood of 1.0-2.0 
percent, a process usually requiring 
some 20-30 hours. Huge centrifugal 
fans exhaust the moist air, while con
trol instruments record temperatures.

The trucks of dried colors are re
turned to an upper floor where the 
trays are dumped into pre-crushers 
provided with exhaust hoods, where 
lumps are broken up. The material is 
then fed into high-speed (6,000 r.p.m.) 
hammer mills of the Micro-pulverizer 
type. These are run by squirrel-cage 
motors and charge large conical blend
ers located on the floor below. Some 
of these mills are portable and can 
easily be moved to feed more than one 
conical blender. There are three such 
mill rooms, one for organic reds, an
other for the greens, blues and pur
ples, while the third is used for the 
chrome yellows and oranges.

All material is ground to pass 100 
percent through a 325-mesh screen. 
Some materials which do not require 
blending are pre-crushed into the hop
pers on the ground floor directly into 
barrels or other containers.

If, after grinding, a batch is slightly 
off shade or if  other materials are to 
be blended in, the pigment is charged 
into one of the two double-cone mix
ers rotated on trunnions, as shown

in an accompanying illustration, and 
provided with a magnetic brake 
mechanism. Thorough mixing is usu
ally attained within 15-20 min., and 
power consumption seldom exceeds
I.5 hp. per 1,000 lb. of charge. 
Blenders vary in capacity from 2,500-
10,000 lb. of dry color. For special 
blends, a double-helical ribbon mixer 
is provided. Zinc chromate, now a 
m ajor part of Reichhold’s pigment 
production, is for the most part 
packaged in multiwall paper bags 
from bag packing equipment.

IRO N  BLUES

I r o n  b lu e  p ig m e n ts  f a l l  n a t u r a l l y  in to  
f o u r  s e p a ra te  g e n e ra l c la s s i f ic a t io n s ,  d e 
p e n d in g  u p o n  t h e i r  o u ts ta n d in g  shade  
c h a r a c te r is t ic s .  T h e s e  c lasses w i t h  th e  
o ld  n o m e n c la tu re  a n d  t h a t  in t ro d u c e d  b y  
R e ic h h o ld  te c h n ic ia n s  a re  g iv e n  in  T a b le
I I .  F ig .  2 , m o d if ie d  a f t e r  t h a t  b y  B r o w n * ,  
sh o w s  th e  p r in c ip a l  s te p s  in  m a n u fa c 
t u r i n g  th e s e  p ig m e n ts  as p ra c t ic e d  a t  

th e  B r o o k ly n  p la n t .
A l l  b a s ic  i r o n  b lu e s  a re  o b ta in e d  f ro m  

s o d iu m  fe r r o c y a n id e ,  a m m o n iu m  s u l
p h a te  a n d  fe r r o u s  s u lp h a te  r a w  m a 
t e r ia ls  w i t h  s u lp h u r ic  a c id  a n d  a n  o x i
d iz in g  m a te r ia l  as  t r e a t in g  a g e n ts . T h e y  
a re  a l l  a l ik e  in  t h a t  th e  w h i te  base  o r 
fe r r o u s  a m m o n iu m  fe r r o c y a n id e  (o fte n  
c a lle d  B e r l in  w h i t e )  is  p r e c ip i t a te d  b y  
m ix in g  d i lu t e  s o lu t io n s  o f  s o d iu m  fe r r o 
c y a n id e  a n d  a m m o n iu m  s u lp h a te  w i t h  a 
s o lu t io n  o f  c o p p e ra s . A c t u a l ly ,  i t  m akes 
l i t t l e  d if fe re n c e  w h ic h  s o lu t io n  is  ru n  
in t o  th e  o th e r .

* This description of iron blue manufac
ture is based to a large extent upon the 
article by T. P. Brown, Am erican Ink  
Maker, p. 23-26. 43. Dee. 1039. An excel
lent discussion of the nomenclature of dry 
colors and proposed improvements has been 
given by H. B. Kirkpatrick, p. 47—19. no 
of the Sept. 1939 issue of the same maga
zine.
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I t  is  v e ry  im p o r t a n t  t h a t  th e  fe r r o u s  
s u ip i ia te  a n d  o th e r  m a te r ia ls  be fre e  o f 
f e r r i c  s a lts ,  o th e rw is e  a  v e r y  h a r d ,  c r y s 
t a l l in e  p r o d u c t  w i t h o u t  p ig m e n t  p r o p 
e r t ie s  w i l l  be fo rm e d . T h e  b a s ic  re a c t io n  
f o r  th e  fo r m a t io n  o f  th e  p u re  w h i te  base 
is  as fo l lo w s :

N a iF e (C N )n  • IO H jO  +  F e S O , . 7 H - 0  +  ( N H , ) ,S O ,  
---------------^ F e ( N F ! t )« F e (C N ), 2N a iS O , - f  17FI,0

A t  th is  s ta g e  t h e - r e la t i v e  a m o u n t  o f  
a m m o n iu m  s u lp h a te ,  c o n c e n tra t io n  o f  
s t r i k i n g  s o lu t io n s ,  te m p e ra tu r e  o f  re a c 
t io n  a n d  r a te  o f  a g i t a t io n  a re  a l l  im 
p o r t a n t  in  d e te r m in in g  th e  q u a l i t y  o f  
th e  f in a l  p r o d u c t .  F o r  in s ta n c e , w h e n  
P ru s s ia n  o r  J e t-R e d  b lu e  is  d e s ire d , th e  
te m p e ra tu r e  o f  th e  re a c ta n ts  is  h e ld  to  
a b o u t  1 0 -10 0  deg . F . R e ic h lio ld  c h e m 
is ts  h a v e  d o n e  m u c h  w o r k  o n  d e te r m in in g  
th e  e ffe c t o f  each  o f  th e se  fa c to r s ,  a s  a 
r e s u l t  o f  w h ic h  n u m e ro u s  c o n t r o l  d e 
v ic e s  h a v e  been in s ta l le d  to  g u a ra n te e  
a b s o lu te  u n i f o r m i t y  in  q u a l i t y  o f  th e  
f in a l  p ig m e n t.

A f t e r  p r e c ip i t a t io n  o f  th e  w h i te  base 
a n  a c id , u s u a l ly  s u lp h u r ic ,  is  a d d e d . 
T h e  a m o u n t  o f  a c id  d e te rm in e s  to  a 
la r g e  e x te n t  th e  te x tu r e  a n d  o i l  a b s o rp 
t i o n  o f  th e  f in a l  p r o d u c t .

A t  t h is  p o in t  i t  is  w e l l  t o  re m e m b e r 
th a t  th e  b a s ic  i r o n  b lu e s  c a n  be  d iv id e d  
in t o  tw o  b ro a d  c la s s i f ic a t io n s :  th e  g re e n - 
s h a d e  b lu e s  a n d  th e  re d -s h a d e  b lu e s . T h e  
s h a d e  o f  th e  p r o d u c t  w i l l  d e p e n d  p r i 
m a r i l y  u p o n  th e  c o n d it io n s  i n  th e  d ig e s t 
in g ,  o x id iz in g  a n d  w a s h in g  s te p s , v a r ia 
t io n s  o f  w h ic h  a re  s h o w n  in  F ig .  2 . T h e  
o n e  fu n d a m e n ta l  d if fe re n c e  in  t r e a tm e n t  
is  t h a t  w h i le  th e  g re e n  sh ad e s  a re  
d ig e s te d  h o t  a n d  o x id iz e d  b e fo re  w a s h 
in g ,  th e  re d  sh ad e s  a rc  d ig e s te d  c o ld  a n d  
w a s h e d  b y  d e c a n ta t io n  b e fo re  o x id a t io n .  
S in c e  o x id a t io n  re le a se s  fe r r o u s  s u lp h a te  
w h ic h  is  re ta in e d  as a  f e r r i c  o x id e  i f  
w a s h in g  is  c o n d u c te d  a f t e r  o x id a t io n ,  
th e  re d  shades r e ta in  th is  i r o n  o x id e  
a n d  as a  r e s u l t  h a v e  a  c h a r a c te r is t ic  
t i n t .

I n  th e  case o f  G re e n to n e  I n k  b lu e  
( M i l o r i ) ,  th e  a c id i f ie d  w h i te  base  is  

b o ile d  f o r  s e v e ra l h o u rs ,  a f t e r  w h ic h  an  
o x id iz in g  a g e n t s u c h  as s o d iu m  d ic h r o -  
m a te  o r  c h lo r a te  is  a d d e d  to  c o n v e r t  th e  
B e r l in  w h i te  base  to  th e  f e r r i c  c o n d i
t i o n :

F e (N H ,)2F e (C N ) ' ^ F c N H t Fe(C N )^

T h e  c o lo r  is  n o w  w a s h e d  .s e v e ra l t im e s  
b y  d e c a n ta t io n ,  f i l te r e d ,  th e  ca ke  w a s h e d  
in  th e  p resse s , a n d  f i n a l l y  d r ie d  b y  h o t  
a i r .

T h e  e s s e n t ia l d if fe re n c e s  in  p ro c e s s in g  
G re e n to n e  I n k  b lu e  a n d  J e t-G re e n  b lu e  
a re  t h a t  in  th e  l a t t e r  m o re  a m m o n iu m  
s a l t  is  u sed  a n d  d ig e s t io n  te m p e ra tu r e  
is  lo w e r ,  b e in g  h e ld  a t  170 -200  deg . F . 
in s te a d  o f  a t  a  b o i l .  A l t e r a t io n  o f  th e  
a c id i t y ,  c o n c e n tra t io n s ,  te m p e ra tu r e  a n d  
t im e  o f  o x id a t io n  a l l  ca use  v a r ia t io n s  in  
th e  sh a d e  o f  b lu e  s e c u re d .

J e t-R e d  a n d  R e d to n e  I n k  b lu e s  ( P r u s 
s ia n  a n d  F r e n c h ) d i f f e r  f r o m  th e  g re e n - 
sh a d e  b lu e s  i n  t h a t  th e y  re c e iv e  less, 
a n d  i n  som e  eases n o  h e a t  t r e a tm e n t .  
T h e y  a re  a ls o  o x id iz e d  a f t e r  w a s h in g  b y  
d e c a n ta t io n  to  a  v e r y  lo w  a c id  co nce n 
t r a t i o n  r a th e r  th a n  i n  th e  h o t ,  s t r o n g ly  
a c id  s ta te .  T h u s  th e  fe r r o u s  s u lp h a te

Table
New Descriptive Name
Greentone Ink ..........
Jet-Green....................
Redtone Ink..
Jet-Red

o x id a t io n  p r o d u c t  is  r e ta in e d  in  th e  b lu e  
m o le c u le  as f e r r i c  o x id e  to  g iv e  a  re d  
t i n t .  U s u a l ly  a m m o n ia  is  a d d e d  to  th e  
s lu r r y  b e fo re  i t  is  f i l te r e d  in  o rd e r  to  
in c re a s e  th e  re d n e ss  o f to n e . I n  g e n e ra l,  
J e t-R e d  m a y  be m a d e  in  th e  s a m e  m a n 
n e r  as th e  R e d to n e  I n k  e x c e p t t h a t  th e  
a m o u n t  o f  a m m o n iu m  s u lp h a te  d u r in g  
p r e c ip i t a t io n  o f  th e  base w h i te  is  in -  
c re a se d  c o n s id e ra b ly .

Y ie ld s  o f  i r o n  b lu e s  o n  th e  b a s is  o f  
s o d iu m  fe r ro c y a n id e  v a r y  c o n s id e ra b ly ,  
b e in g  h ig h e s t  in  th e  re d  sh a d e s  s in c e  
th e se  c o n ta in  v a r y in g  a m o u n ts  o f  re d  
f e r r i c  o x id e  o r  h y d r a te  a n d  lo w e s t  in  
th e  g re e n  to n e s . Y ie ld s  o f  th e  re d -s h a d e  
b lu e s  m a y  g o  u p  to  80  p e rc e n t  o f  th e  
s o d iu m  fe r r o c y a n id e  r a w  m a te r ia l ,  w h i le  
th o s e  o f  th e  g re e n  sh ad e s  r a r e l y  s u rp a s s  
05 p e rc e n t  a n d  m a y  o f te n  be as lo w  as 
00 p e rc e n t.  T h u s  155 -210  lb .  o f  s o d iu m  
fe r r o c y a n id e  (d e c a h y d r a te )  a n d  75 lb . 
o f  c o p p e ra s  m a y  be re q u ir e d  to  p ro d u c e  
100 lb .  o f  d r y  i r o n  b lu e  p ig m e n t.

R e ic h h o ld  a ls o  p ro d u c e s  a  p o ta s h  b lu e  
a t  i t s  B r o o k ly n  p la n t .  T h is  p ig m e n t ,  
r e s t r ic te d  in  i t s  use  because  o f  i t s  h ig h e r  
c o s t, is  m a d e  m o re  o r  less  in  th e  sam e  
m a n n e r  as th e  s o d a -a m m o n iu m  v a r ie t ie s  
a lr e a d y  d e s c r ib e d  e x c e p t t h a t  th e  p r i 
m a r y  r a w  m a te r ia l  is  p o ta s s iu m  f e r r o 
c y a n id e  a n d  th e  use o f  a m m o n iu m  s u l 
p h a te  is  u n n e c e s s a ry .

CHROM E YELLO W S

C h ro m e  y e llo w s  f a l l  in t o  th re e  c lasses, 
a c c o rd in g  to  re d n e ss  o f  to n e , as fo l lo w s :  
P r im ro s e ,  L ig h t  a n d  M e d iu m . T h e  M e 
d iu m  s h ad e  a p p ro a c h e s  p u re  n o rm a l lea d  
c h ro m a tc  in  c o m p o s it io n ,  w h e re a s  th e  
P r im ro s e  a n d  L ig h t  ty p e s  c o n s is t  o f  le a d  
s u lp h a te  in  c o m b in a t io n  w i t h  le a d  c h ro -

Formula 
. FeNH<Fe(CN)i 
. FeNHiFe(CN)«
. FeNH<Fe(CN)t. nFejO 
. FeNH«Fe(CN)«.nFeaO

m a te  in  m ix e d  c r y s ta ls  o r  s o lid  s o lu t io n .  
A p p r o x im a te  c o m p o s it io n  o f th e  th re e  
ty p e s  o f  c h ro m e  y e llo w s  a re  g iv e n  in  
T a b le  I I I .  T h is  c la s s  o f  p ig m e n ts  n o r 
m a l ly  re p re s e n ts  R e ic h h o ld ’ s la rg e s t  
c o lo r  to n n a g e .

B a s ic  r a w  m a te r ia ls  used  i n  c h ro m e  
y e llo w  m a n u fa c tu r e  a re  l i t h a r g e ,  b i 
c h ro m a te  o f  so da  a n d  n i t r i c ,  a c e t ic  a n d  
s u lp h u r ic  a c id s . R e la t iv e ly  s m a ll  q u a n 
t i t ie s  o f  o th e r  a c id s  a n d  m e ta l l ic  s a lts  
a re  u sed  f o r  c r y s ta l  f i x a t io n  a n d  to  im 
p a r t  s p e c ia l p r o p e r t ie s  to  i n d iv id u a l  
p ro d u c ts .

G e n e ra l ly ,  a  s o lu t io n  o f  l i t h a r g e  in  
d i l u t e  n i t r i c  o r  a c e t ic  a c id  is  m a d e  u p  
in  a 1 0 ,0 0 0 -g a l. r e a c t io n  t a n k  e q u ip p e d  
w i t h  a d i r c c t - d r iv e  d o u b le  c ro s s b la d e  
a g i t a t o r .  B ic h r o m a te  o f  s o d a  s o lu t io n ,  
c o n ta in in g  th e  a m o u n t  o f  s u lp h u r ic  a c id  
re q u ir e d  f o r  th e  sh a d e  o f  p r o d u c t  be 
in g  m a d e , is  th e n  a d d e d  a t  a  c o n t r o l le d  
r a te .  T h r o u g h o u t  th e  o p e r a t io n ,  th e  p H  
o f  th e  s l u r r y  is  c o n t r o l le d  b y  a d d i t io n  
o f  s m a ll  a m o u n ts  o f  a c id  o r  a lk a l i  as 
r e q u ir e d .  I n  g e n e ra l,  a n  in c re a s e  i n  th e  
p H  in c re a s e s  th e  re d n e s s  o f  c o lo r  o f  th e  
f in a l  p r o d u c t .  T h u s , c h ro m e  y e l lo w  M e 
d iu m  is  a lw a y s  fo rm e d  u n d e r  less  a c id  
c o n d i t io n s  th a n  th e  o th e r  tw o  sh ad e s .

T h e  c r y s ta l  f o r m  o f  P r im r o s e  y e llo w  
is  rh o m b ic ,  a n  u n s ta b le  p a le  fo r m  w h ic h  
is f ix e d  b y  p r e c ip i t a t io n  w i t h  a  s m a ll  
a m o u n t  o f  a lu m in u m  h y d r o x id e  a n d / o r  
p h o s p h a te . T h is  p re v e n ts  r e e r y s ta l l iz a -  
t io n  to  th e  s ta b le  m o n o c l in ic  fo r m ,  w h ic h  
w o u ld  r e s u l t  in  p r o fo u n d  ch a n g e s  in  
c o lo r  s h a d e  a n d  o th e r  p ro p e r t ie s .  B o th  
th e  P r im r o s e  a n d  L ig h t  y e l lo w s  a re  a l 
w a y s  fo rm e d  a t  7 0 -8 0  deg . F .  in  th e  
p rese n ce  o f  excess s o lu b le  le a d , s in c e  in  
a m e d iu m  c o n ta in in g  excess s o lu b le

Such batteries of wooden plate-and-frame fille r presses can turn out every  month 
over 600 tons of iron blues, chrome greens and chrome ye llow s at the Reichhold dry 
color plant in Brooklyn. Four yea rs  of streamlining has increased productive 
capacity almost four-fold and has reduced iloor space, equipment and labor costs

Historical Name Composition
Milori..............ferric amm. ferrocyanide.......
Chinese............ferric amm. ferrocyanide.......
I'rench.............basic ferric amm. ferrocyanide.
Prussian...........basic ferric amm. ferrocyanide.
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c h ro m a te  th e  c o lo r  d e v e lo p s  in s ta n ta n e 
o u s ly  in t o  th e  d a r k e r  m o n o c l in ic  c r y s ta l  

fo r m .
L ig h t  y e l lo w  is  a ls o  p r e c ip it a te d  as 

rh o m b ic  c r y s ta ls  o f  a  p a le  y e llo w  shade . 
H o w e v e r ,  n o  f i x in g  a g e n ts  a re  a dd e d  to  
th is ,  so t h a t  u p o n  d ig e s t io n  a n d  w a s h 
in g  b y  d e c a n ta t io n  th e  c r y s ta l  passes to  
th e  m o n o c l in ic  fo r m  a n d  th e  c o lo r  d e 
v e lo p s  to  a  r ic h ,  le m o n  sh ad e , h ig h  in  
t i n c t o r ia l  s t r e n g th  a n d  p oss e s s in g  s u p e 
r i o r  l ig l i t fa s tn e s s .  T h is  sh a d e  c o n ta in s  
a b o u t  30  p e rc e n t  o f  le a d  s u lp h a te  co- 
p r e e ip i t a te  as c o m p a re d  to  a b o u t  50 p e r 
c e n t f o r  th e  P r im r o s e  g ra d e .

C h ro m e  y e llo w  M e d iu m  fo rm s  d i r e c t l y  
as th e  g o ld e n  m o n o c l in ic  c r y s ta ls  w h ic h  
a re  c h a r a c te r is t ic  o f  p u re  o r  n e a r ly  p u re  
n o r m a l le a d  c h ro m a te . T h e re fo re , t h is  
ty p e  m a y  be  m a d e  e i t h e r  b y  a d d i t io n  o f  
le a d  s o lu t io n  to  c h ro m a te  s o lu t io n  o r  
b y  th e  re v e rs e  a d d i t io n  a n d  th e  p r e c ip i 
t a t i o n  te m p e ra tu r e  m a y  ra n g e  u p  to  120 
deg. F . H o  c r y s ta l  f ix a t iv e s  a re  re q u ire d  
fo r  t h is  sh ad e . P re c is e  p H  c o n t r o l  a n d  
v ig o ro u s  a g i t a t io n  a re  n e c e s s a ry  to  p r o 
d u c e  a  u n i f o r m ly  h ig h  q u a l i t y  o f  p r o d 
u c t  f o r  th e  p ig m e n t  t ra d e .

- CHHOME OHANGES

C h ro m e  o ra n g e s  a re  b a s ic  le a d  c h ro -  
m a te s  as  c o n t ra s te d  to  c h ro m e  y e llo w s , 
w h ic h  a re  n o r m a l le a d  c h ro m a te  o r  le a d  
s u lp h o -c h ro m a te . T h e  e m p ir ic a l  fo r m u la  
o f  c h ro m e  o ra n g e s  is  P b C rO ,-n P b O , in

Table I I I— Nomenclature and Composition 
of C .P . Chrome Ye llow s

Approximate Percentage 
Composition 

Lead Lead Other
Chro- Sul- Lead
mite phate Salts

45 50 5
67 33
9S .. 2

110

w h ic h  n v a r ie s  f r o m  0.5 fo r  th e  e x t r a  
l ig h t  sh ad e  to  1.5 fo r  th e  v e r y  deep 
sh ad e , s o m e tim e s  k n o w n  as c h ro m e  re d . 
T l iu s  th e  fo l lo w in g  s e rie s  can  he d e 
v e lo p e d  :

Primrose chrome yellow. .. .PbCrOi-PbSOr
Medium chrome yellow................ PbCrOi
Extra  light chrome orange

PbCrOcO.o PbO 
Extra deep chrome orange

PbCrOi-1.5 PbO

B o th  e q u ip m e n t a n d  p rocesses used 
f o r  th e  m a n u fa c tu r e  o f c h ro m e  y e llo w s  
a n d  o ra n g e s  a re  s im i la r  i n  th e  R e ic h h o ld  
p la n t .  T h e  c h ie f  d if fe re n c e  l ie s  in  f l i c  
f a c t  t h a t  th e  c h ro m e  o ra n g e s  a re  p r e c i
p it a te d  in  h o t  a lk a l in e  m e d iu m  a n d  a re  
b o ile d  a f te r  p r e c ip i t a t io n  fo r  c o m p le te  
d e v e lo p m e n t o f  b r i l l i a n t  re d d is h  shades. 
A s  in  th e  case o f  M e d iu m  c h ro m e  y e llo w ,  
i t  m a t te r s  l i t t l e  w h e th e r  th e  s o lu b le  le a d  
s a l t  u sed  is  th e  n i t r a t e  o r  a c e ta te , 
th o u g h  th e  l a t t e r  is  m o re  g e n e ra lly  used  
b y  R e ic h h o ld  because o f  i t s  g re a te r  
a v a i la b i l i t y .

C h ro m e  o ra n g e s  a re  m a d e  in  10 ,000- 
g a l.  p r e c ip i t a t in g  ta n k s  a t  th e  B r o o k 
ly n  p la n t .  T o  a  c o n c e n tra te d  s o lu t io n  
o f  s o d iu m  d ic h ro m a te  in  th e  m a k in g  v a t ,  
c a u s t ic  soda  is  a d d e d  u n t i l  th e  d e s ire d  
a l k a l i n i t y  is  o b ta in e d , w h ic h  v a r ie s  f r o m  
p H  o f  7 .0 -1 0 .0  a n d  is  d e p e n d e n t u p o n  
th e  sh ad e  b e in g  p ro d u c e d . H o t ,  d i lu t e  
le a d  s o lu t io n  is  th e n  r u n  in  a t  a c o n 
t r o l le d  f lo w  ra te ,  a f t e r  w h ic h  th e  s lu r r y  
is  d ig e s te d  a t  a  b o i l  f o r  5 -10  m in . ,  th e  
d a r k e r  sh ad e s  r e q u i r in g  th e  lo n g e r  d i 
g e s t io n  p e r io d .

CHROME GREEN S

I n  th e  p a in t  in d u s t r y ,  c h ro m e  g re e n  
is  m o re  e x te n s iv e ly  used  th a n  a n y  o th e r  
g re e n  p ig m e n t .  T h e  g e n e r ic  te r m  a p 
p lie s  to  a n  in t im a te  p h y s ic a l m ix t u r e  o f  
c h ro m e  y e l lo w  a n d  i r o n  b lu e  p ro d u c e d  
b y  p r e c ip i t a t io n  o f  le a d  c h ro m a te  o r  
le a d  s u lp h o -c h ro m a te  i n  a n  a q u e o u s  m e 

d iu m  c o n ta in in g  f in e ly  d is p e rs e d  g re e n  
s h a d e  i r o n  b lu e .

R e ic h h o ld  p ro d u c e s  th r e e  b a s ic  ty p e i 
o f  c h ro m e  g re e n s , each  in  a  w id e  ra n g i 
o f  sh a d e s , v a r y in g  i n  b lu e  c o n te n t  f r o n  
3 -50  p e rc e n t.  F i r s t  a n d  m o s t  im p o r ta n  
because  o f  t h e i r  g r e a t  b r i l l ia n c e ,  o p a c  
i t y ,  h id in g  p o w e r a n d  p e rm a n e n c e , co m  
th e  N i t r a t e  g re e n s , so c a lle d  beca u se  lea< 
n i t r a t e  is  u s e d  in  t l i e i r  m a n u fa c tu re  
A V lien  re d u c e d  w i t h  w h i te ,  th e s e  y ie h  
a v e r y  b lu is h  t i n t ,  a n d  fo r  t h i s  re aso i 
a re  s o m e t im e s  c a lle d  “ b lu e - t i n t ”  g reens 

A c e ta te  c h ro m e  g re e n s  m a d e , as th  
n a m e  im p l ie s ,  w i t h  le a d  a c e ta te  a re  les 
b r i l l i a n t  a n d  c o n s id e ra b ly  m o re  tra n s  
p a r e n t  t h a n  th e  N i t r a t e s  a n d  f o r  equa 
d e p th  o f  m a s s to n e  re d u c e  w i t h  w h i te  t  
a  m u c h  y e llo w e r  t i n t .  N o m e n c la tu r  
a n d  a p p r o x im a te  c o m p o s it io n  o f  th  
b lu e - t in t  ( F e r n d a le )  a n d  th e  y c l lo v  
t i n t  ( N e p tu n e )  g re e n s  a re  g iv e n  i  

T a b le  I V .
T h e  c h ro m e  y e l lo w  c o n s t i t u e n t  o f  h o t  

th e  A c e ta te  a n d  N i t r a t e  g re e n s  is  s im ilo  
in  m a n u fa c tu r in g  p ro c e s s , c h e m ic a l con 
p o s i t io n  a n d  g e n e ra l p r o p e r t ie s  t o  c h ro ir  
y e l lo w  P r im r o s e ,  b u t  w i t h  s o m e w h t 
less  s u lp h a te  t h a n  is  g e n e r a l ly  co i

Table IV — Nomenclature and Compositic 
of C .P . Chrome Greens (Iron Blue— Chron 

Y e llo w  Co-PrecIpltateB)
Approximate Percentage 

Composition 
Commercial Ferric Lead /

Name Ferrocyanide Sulphate Carom
Blue Tint or Fern

dale Greens
Light.............  24
Medium  31
Dark.............. 36

Yellow Tint or X (j- 
tune Greens 

Extra Light. . S
Light.............  18
Medium  27
Dark.............  47
1 Lead tartrate.
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Commercial
Name Shade

Primrose... pale......
Light lemon....
Medium  golden. . .

The trays of dried colors are dumped into pre-crushers, after which 
the m aterial is fed to hammer m ills of 8,000 r.p.m. The Reichhold 

plant has three such m ill rooms for different colors

Double-cone m ixers like  this can blend other inert agents 
into the pure pigment to produce 2,500-10,000 lb . of 

"reduced" color for each blending operation
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o f  th e  e m p ir ic a l  fo r m u la  5 Z n O -4 C rO  • T n  n  , .  V T?  s u c b  as h’ q u id  f lo w  m e te rs , m a tc h e d
K 20 - 3 H 30 .  I t  is  s l ig h t l y  s o lu b le  in  r  r e Pa r a t io n  a t  a  lo w  te m p e ra tu r e  d e l iv e r y  p u m p s , m u l t ip le  s ta t io n  cen- 
w a te r ,  th e  r e a d i ly  a v a i la b le  c h ro m a te  n ' t  d lf tz o " n ,m  s a l t  b y  th e  re a c t io n  o f  t r a l iz e d  p H  c o n t r o l  a n d  re c o rd in g ,  a c c u r -
io n s  e x e r t in g  a  r e ta r d a n t  e ffe c t lm n n  ” . 1 o u s  a e id  0,1 a  " ’a te r  s o lu t io n  o f  th e  a te  re c o r d in g  t l ie rm d m e te rs ,  a n d  e o i is ta n t
fo r m a t io n  o f  m e ta l o x id e s  R e ic b h o M  n iln e v a ] a c id  s a l t  ( u s u a l ly  th e  h y d r o -  s Pee(l  s t i r r i n g  m e c h a n is m s ,

m a n u fa c tu re s  tw o  ty p e s  o f  z h u ; c h r l f  « / a  p r im a r y  a r y l  a m in e . T h e  T . . „  .
m a te , th e  c o m m o n  s u lp h a te -c o n ta in in " -  ” , t r o u s  a c ,d  n o r m a l ly  p re p a re d  in  I n  C O nchp o n '  1,10 w n i p r  w o u ld  l ik e  
v a r ie t y  a n d  a  n e w  ty p e  e n t i r e ly  fre e  o f  • , s o d ,m n  n U r i t a  a n d  excess to  « c p r e M  a p p r e c ia t io n  f o r  th e  a id
s u lp h a te s . P } 6 ° f  , , , ln p , 'a l aci<p e x te n d e d  b y  R e ic h h o ld  C h e m ic a ls .  I n c .

R a w  m a te r ia ls  u s e d  in  th e  m a n u fa c -  w l / b  I  ̂ " p , ’.n "  ‘ be d ia z o n iu m  s a lt  a n d  s p e c i f i c a l ly  b y  M r .  TT. B .  I C i r k -

tu r e  o f  z in c  c h ro m a te  a re  z in c  o x id e , t h o l ) ‘ t o  n r o P  M lb s ta " c e / e;& - B -n a p h -  P a t r i c k ,  s u p e r in te n d e n t  o f  ( l ie  B r o o k -

S n t T i  f ? *  “ *  • * £  “ i i u f  1  “ L ?  ’ ” S  " * “ ' r  '™  I * " 1- ? '■  * •  B ' ™  « » » IUne of the most important quality con- t „  d,n e ■ m n n n o 'o r  of [lie Chemical Color THv?

« "  V -p e  of o " ,c  to Toblo v P  tl!o'>coloml VP9̂ Û S i r e fe r  , io „
e m p lo y e d . T h is  t .™ . !  i , „  , ,    • 1110 c o lo re d  co m  p o u n d  b a n -  , i u i i  , u -
t r o l le d  f o r  p a r t ic le  s iz e  - . l id  d i s t i T  F  ”  ,,e in s o ,llb U '  in  w a te r  a n d  in  sea i ' i ' | i D iv is io n ,  a n d  i \ f r .  P . L .  S w is h e r ,

as w e l l  as  f o r  c h e m ic a l r e a c t iv i t y  "  ‘f" ls  a n d  d ,n V ,'s w id e ly  in  in d e x  o f  re - S fl,es m a n | P p r  " f  ih e  c o m p a n y .  T h is
T h e  m a n u fa c tu r in g  p ro c e s s  « „ „ „ „ i , .  f ' a r t i o , ,  f r o m  th e  u s u a l p a in t  a n d  p r in t -  ' 'o i ie e n i  a n d  i t s  i n d iv id u a ls  h a v e  e o n -

c o n s is ts  o f  s lu r r y in g  z in c  o x id e  in  w a te r  1 llpr. v e h ic le s , th u s  g iv in g  i t  p ig m e n t  s is te n t lv  s h o w n  a  b ro a d -m in d e d  a n d

a d d i t io n  o f  p o ta s s iu m  b ic h ro m a te  s o lu -  * "  r ! ! '  1 i,'rf ' e , .  t- , ,  , . p r o g r e s s iv e  a t t i t u d e  a n d  a c o o p e r a t iv e

tic m  a n d  s u b s e q u e n t a c id i f ic a t io n  w i t h  n n . h i t i -  ^  i ?  'V p i  I " ' ” 1" ' ' * '  t l,P  ?P ' n t  " !  t , le  ( le ' 'e lo p m e n t  o f  t h is
s u lp h u r ic  a c id  to  a  p H  o f  G.O-O.o. C o n - ' * '  )C m e ta l  s a lts  (u s u -  i n f o r m a t i o n  a n d  m a n u s c r ip t ,
c e n t r a t io n  o f  r e a c ta n ts ,  r a te  o f  a g i ta t io n ,
e m p e ra tu re , a n d  re a c t io n  t im e s  m u s t  he _  , , ,

v e r y  a c c u r a te ly  c o n t r o l le d .  A f t e r  p re s s - T a b le  V — C la s s if ic a t io n  o f O rg a n ic  P ig m e n ts

in g  in  re c e s s e d -p la te  i r o n  f i l t e r  p resse s , P iam ent DyestnfTs Examples
th e  p ig m e n t  is  d r ie d  a t  175 de<r F  f o r  Azo ty p e ....

0 1 Z l , T  " u n  T ,tm  ¡ 3 3 5 « “ “ "
M  . u  1S th e n  p u lv e r iz e d  a n d  Toners
¡MCKageci in  m u l t iw a l l  p a p e r  bam ; (D  O f acid dvest.iffs

B r o o k L ChT a te  iS I ) r odufced a t  th e  T rinhpn^i l i  ...................................................  hhho l toners, Red Lake C
,y  ‘  P a n t  1,1 a  g ia n t  4 0 ,0 0 0 -g a l. o [hers . deriva tives..............................................  Phloxine toners

o f th e  " o t h e r  i n w ^ n f c  d*°' ^  CaSC <2) 0 i  bSSiC dyeSt,lfr$................... ........................................u tte ro p o ly  acid salts of M e thy l
Pb»it_ e n g in e e rs  b e lie v e  t l m t  T h e ' u  Lakes (acid dyestufTs only) v io le t, V ic to ria  Blue

p r a c t ic a l ' l im i t  f o r  a b a tc h w is e  p ro c e s s  (2) Of tr in h  JCSl ' ' ' 'th ' ' '  V • ...................................................  Persian Orange, Acid Scarlethas been reached  T . v  p io c e s s  (2 O tnphenyl methane derivatives.............................................  Peacock Blue
n o»  in  n, l  V l a b o r a t o r y  w o r k  is  g )  O f anthrsqumone dyes................................................................. M adder Lake

p rocess to  d e v e lo p  c o n t in u o u s  r J r  ? a  r S " i ........................................................................................  Various
Coordinated Complexes...................................  .............. Phthalocyaninea, Para Brown
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Chemical Industries Branch, O. P .R .D . 
W hat It is and How It Functions
DONALD B. KEYES, Chief of (he Chem ical industries Branch, Office of Production Research and  Development, W.P.B.

Chem . 6  M et. I N T E R P R E T A T I O N

What has been aptly called the Research and Development Depart
ment ol the War Production Board is outlined here as to purpose, func
tions and personnel. Within a matter of months O.P.R.D. has become 
an extremely useful agency for bringing a  fuller impact of science 
and technology to bear on the problems of war industries. Chemical 
engineers and executives are urged to make more use of the facilities 
and personnel of its Chemical Industries Branch.—Editors.

B r o a d l y  s p e a k i n g , th e  p u r p o s e  o f  

th e  O f f ic e  o f  P r o d u c t io n  R e s e a rc h  

a n d  D e v e lo p m e n t  is  th e  m o b i l iz a t io n  

o f  o u r  te c h n o lo g ic a l  p e r s o n n e l  a n d  

f a c i l i t i e s  f o r  th e  p r o d u c t io n  o f  w a r  

g o o d s . I t s  f u n c t io n s  a re  d is t in c t  f r o m  

th o s e  o f  th e  O f f ic e  o f  S c ie n t i f ic  R e 

s e a rc h  a n d  D e v e lo p m e n t  w h ic h  is  

c h a r g e d  w i t h  th e  im p r o v e m e n t  o f  th e  

a c tu a l  i n s t r u m e n t a l i t ie s  o f  w a r .  

O .P .R .D . ’ s p r im a r y  c o n c e rn  is  w i t h  

th e  m a x im u m  p r o d u c t io n  o f  n e e d e d  

c r i t i c a l  m a te r ia ls .  I t s  f ie ld  e m b ra c e s  

a l l  w a r  m a te r ia ls ,  b o t h  c r u d e  a n d  p r o c 

essed , w i t h  th e  e x c e p t io n  o f  s y n th e t ic  

r u b b e r  w h ic h  is  h a n d le d  b y  W . P . B .  s 

O f f ic e  o f  th e  R u b b e r  D i r e c to r .

O .P .R .D .  is  h e a d e d  b y  D r .  H a r v e y  

N .  D a v is ,  p r e s id e n t  o f  S te v e n s  I n s t i -

Based in part on an a d d re s s  to the 
American Institute of Chemical Engineers 
in N e w  York  City, M a y  10, 1943.

t u te  o f  T e c h n o lo g y .  I t  c o n s is ts  o f  a 

d i r e c to r ,  h is  s ta ff! a n d  f o u r  b r a n c h e s :

( 1 )  M e ta ls  a n d  M in e r a ls ,  ( 2 )  C h e m i

c a l I n d u s t r ie s ,  ( 3 )  I n d u s t r i a l  P r o c 

esses a n d  P r o d u c ts ,  a n d  ( 4 )  C o n s u m e r  

P r o d u c ts .  T h e  C h e m ic a l I n d u s t r i e s  

B r a n c h  c o n s is ts  o f  i t s  c h ie f  a n d  

th e  h e a d q u a r te r s  s t a f f  in  W a s h in g to n ,  

a p p r o x im a t e ly  f o r t y  o f f ic ia l  c o n s u l t 

a n ts  w h o  a re  c h ie f ly  $ l - a - y e a r  m e n , 

a b o u t  1G0 l ia is o n  m e n  w h o  a r e  m o s t ly  

i n d u s t r i a l  re s e a rc h  d ir e c to r s  d e s ig n a te d  

b y  t h e i r  c o m p a n ie s  as  O .P .R .D .  c o n 

ta c ts ,  a n d , f in a l l y ,  m a n y  u n o f f ic ia l  c o n 

s u lt a n t s  c o n n e c te d  w i t h  o th e r  g o v e r n 

m e n ta l  a g e n c ie s  i n  W a s h in g to n .  ( P e r 

s o n n e l r o s te r  g iv e n  h e re  is  a s  o f  J u n e  1 .)

T h e  R e fe re e  B o a r d ,  o rg a n iz e d  la s t  

s u m m e r  b y  th e  C h e m ic a l D iv is ió n  o f  

th e  W . P .B . ,  (S e e  Chem. £  Met-., A u g .  

1 9 4 2 , p . 1 2 9 )  n o w  a c ts  as th e  C h e m 

ic a l  R e fe r e e  B o a r d  f o r  O .P .R .D .  T h is

g r o u p  o f  1 4  i m p a r t i a l  s c ie n t is ts  a n d  

e n g in e e rs  m e e ts  o n c e  a m o n th  a n d  

p r e p a r e s  o p in io n s  o n  th e  g r a n t in g  o f  

m o n e y  a n d  p r io r i t i e s  o n  s p e c i f ic  p r o j 

e c ts  b r o u g h t  to  i t s  a t t e n t io n  b y  th e  

in v e s t ig a to r s  i n  W a s h in g to n .
T h e  m a in  f u n c t io n  o f  th e  C h e m ic a l 

i n d u s t r i e s  B r a n c h  is  to  e v a lu a te  d e 

v e lo p m e n ts  a n d  m a k e  r e c o m m e n d a 

t io n s  f o r  th e  a l lo c a t io n  o f  O .P .R .D .  

fu n d s  o r  th e  g i v i n g  o f  n e c e s s a ry  p r i 

o r i t ie s  b y  th e  W . P . B .  f o r  s p e c i f ic  p r o j 

e c ts . E m p h a s is  is  p la c e d  o n  th e  w a r  

d e m a n d s  f o r  th e  e n d  p r o d u c t s  a n d  

th e  s p e e d  w i t h  w h ic h  a c o m m e r c ia l  

p la n t  c a n  b e  b u i l t  a n d  p u t  in  o p e r a 

t io n .  T h e  a m o u n t  o f  c r i t i c a l  m a te r ia l  

r e q u i r e d  f o r  p l a n t  c o n s t r u c t io n  p e r  

p o u n d  o f  p r o d u c t  is  th e  c h ie f  c r i t e 

r io n .
R e q u e s ts  f o r  th e s e  e v a lu a t io n s  c o m e  

la r g e ly  f r o m  th e  C h e m ic a l D iv i s io n ,  

W . P .B . ,  b u t  m a n y  c o m e  f r o m  c o r p o 

r a t io n s ,  i n d i v id u a ls  a n d  o th e r  g o v e r n 

m e n ta l  a g e n c ie s , s u c h  a s  th e  D e fe n s e  

P la n t  C o r p o r a t io n ,  th e  S m a l le r  W a r  

P la n t s  C o r p o r a t io n ,  a n d  te c h n ic a l  

g r o u p s  w i t h i n  th e  a r m e d  s e rv ic e s .
S o m e t im e s  i t  h a s  b e e n  f e l t  j u s t i f i 

a b le  to  e n c o u ra g e  th e  b u i l d in g  o f  la r g e  

p i l o t  p la n t s  o r  e v e n  s m a ll  c o m m e r c ia l  

u n i t s  to  p r o d u c e  c h e m ic a ls  w h ic h  a rc  

n o t  b a d ly  n e e d e d  a t  th e  m o m e n t  b u t  

w i l l  b e  n e e d e d  i n  ca se  o f  a  lo n g  w a r .  
S u c h  “ in s u r a n c e - p o l i c y ”  u n i t  p la n t s  

w i l l  p r o v id e  th e  n e c e s s a ry  e n g in e e r in g

Who's Who in Chemical Industries Branch, O.P.R.D.

Washington Headquarters S la ii
Donald B. Keyes, Chief 
W. U  Fa ith  
I,. A. Monroe 
J. E. Underwood 
J. P. W ilk in s

Consultants 
Including Reieree Board

Baldwin, Ira  L.. Madison, Wis.
(Fermen tologist)

Boelter, L. M. K., Berkeley, 
Cal.

(Chemical Engineer)
Bogert, Marston T., New  York, 

X. Y.
(Consulting Organic Chem

ist; Referee Board) 
Brown, Charles O., New York. 

N, Y.
(Chemical Engineer; Re f

eree Board  )
Daniels, Farrington, Madison, 

Wis.
(Physica l Chemist)

Downs, Charles R., New  Y’ork, 
N. Y.

(Consulting Chemical E n g i
neer; Referee Board) 

Elder, A lbert L„  W ashington,
D. C.

(C  h e m 1 s t. L ia ison with 
Chem. Division, W .P.B.)

Esselen, Gustavus J., Boston, 
Mass.

(Consulting Chemist; Re f
eree Board)

Falk, K. George, New York, 
N. Y.

(Chem ist: Biologist)
Fulmer, E ll is  I., Ames, Iowa

(Chemist)
Glockler, George, Iow a City, 

la.
(Physical Chemist) 

Halvorsen, H. Orln, St. Paul, 
Minn.

(Bacteriologist)
Hasche, 11. I.., Kingsport,

Tenn.
(Chemical Engineer) 

Hildebrand, Joel H., Berkeley, 
Cal.

(Chem ist: Referee Board) 
Hougen, O laf A., Madison, W is.

(Chemical Engineer) 
Killeffer, David H., New  York, 

N. Y.
(Chem ist; Editor) 

K irkpatrick, Sidney D., New 
York, N. Y.

(Chemical E ng ine e r; Re f
eree Board)

I.angdon, Wm. H., Urbatia, 
111.

(Chemical Engineer) 
la w  son, George, New  York, 

N. Y.
(Chem ist; part time in

Washington)
Lewis, W arren K., -Cambridge, 

M ass.
(Chemical E ng ine e r; Re f

eree Board)
Lind, S. C., Minneapolis. Minn.

(Chemist; Referee Board) 
Miner, Carl S., Chicago. 111.

(Consulting C hem ist; Re f
eree Board 1 

Moore, Wm. C., New York, 
N. Y.

(Chemist; part time in 
Washington)

Nelson, John M., Xew  York, 
N. Y.

(Organic Chemist)
O’Brien, Morrough, Berkeley, 

Calif.
(Mechanical Engineer) 

Othmer, Donald F., Brooklyn, 
N. Y.

(Chemical Engineer)
Perrv, John H., Wilm ington, 

Del.
(Chemical E n g in e e r; part 

time in W ashington) 
Read, Wm. T., New  B ru n s

wick, X. J.
(Chem ist; part time in 

W ashington)
Reid, Ernest W „ Macksville, 

Kan.
(Chemist, Referee Board) 

Rhodes, Fred H,. Ithaca, N. Y.
(Chemical Engineer; R e f

eree Board)
Shreve, R. Norris, W . L a fa y 

ette, Ind.
(Chemical Engineer)

Snell. Foster D., Brooklyn

(Consulting Chemist ; R e f
eree Board )

Stark, Wm. H., Arroya, P. R.
(Fermentologist)

Straub, Frederick G., Urbana, 
111.

(Chemical Engineer)
Sullivan, Frederick W., C h i

cago, 111.
(Chemist)

Swann, Sherlock, Jr., Urbana,
111.

(Eleetrochemist)
Sweeney, Orlando R., Ames, la.

(Chemical Engineer)
Tour, Reuben S., Cincinnati, O.

(Chemical Engineer)
Tvler, Stephen L., New  York, 

N. Y.
(Chemical Engineer)

Watson, Kenneth M., Madison, 
Wis.

(Chemical Engineer)
Wilson, Wm. Courtney, C h i

cago, 111.
(Containers Expert) 

Whitmore, F ra n k  C., State 
College, Pa.

(O rganic Chemist ; Referee 
Board)

Werkman, Chester IT., Ames, 
la.

(Biochem ist)
Wynd, Clarence L. A., Rocli- 

ester Y.
(Chem ical' Eng ineer; part
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d a  tu  a n d  e x p e r ie n c e  to  c o n s t r u c t  
q u ic k l y  a n y  n e e d e d  n u m b e r  o f  c o m 
m e r c ia l  u n i t s .

R e q u e s ts  f o r  f u n d s  f o r  r e s e a rc h  a n d  

d e v e lo p m e n t  u s u a l l y  c o m e  f r o m  u n i 

v e r s i t y  la b o r a to r ie s  w h ic h  d o  n o t  h a v e  

m o n e y  a v a i la b le  f o r  s u c h  p u r p o s e s  o r  

f r o m  i n d u s t r i a l  l a b o r a to r ie s  w h ic h  

h a v e  b e e n  s p e c i f i c a l ly  a s k e d  to  u n d e r 

ta k e  c e r t a in  w o r k  p u r e l y  o f  w a r - t im e  

s ig n i f ic a n c e .  I n  s u c h  eases th e  p r o j 

e c t  m a y  h a v e  b ee n  a l r e a d y  e v a lu a te d  

a n d  i t  is  a  q u e s t io n  o f  l o c a t in g  th e  

o r g a n iz a t io n  o r  o r g a n iz a t io n s  b e s t 
e q u ip p e d  to  c a r r y  o n  th e  w o r k  a n d  

o b t a in  r e s u l t s  i n  a  m in im u m  t im e .

T h e s e  in v e s t ig a t io n s  in v o lv e  c o n f e r 
ence s  w i t h  th e  p r o j e c t  a d v o c a te s , i n 

s p e c t io n  o f  la b o r a to r ie s ,  r e v ie w  o f  

p a t e n t  a n d  o th e r  l i t e r a t u r e ,  c o n fe re n c e s

w i t h  c o n s u l ta n ts  a n d  te le p h o n e  c o n 

v e r s a t io n s  w i t h  l ia is o n  m e n . W h e n  

th e  s t u d y  h a s  b e e n  c o m p le te d  th e  f in a l  

r e p o r t  t o g e th e r  w i t h  s u p p o r t i n g  d a ta  

is  s e n t  to  th e  C h e m ic a l R e fe r e e  B o a r d  

f o r  c o n s id e r a t io n  a t  i t s  n e x t  m o n t h ly  

m e e t in g ,  l h e  B o a r d ’s r e c o m m e n d a t io n  

‘ s _ s e n t  to  th e  C h e m ic a ls  D iv i s io n  o f  
W . P . B .  I f  i t  is  a n  a p p r o v a l  o f  p r i 

o r i t ie s ,  th e n  th e  a c t io n  o f  th e  R e fe r e e  

B o a r d  to g e th e r  w i t h  th e  a p p r o v a l  o f  

th e  C h e m ic a l D iv i s io n  o f  W . P .B .  is  

p a s s e d  011 to  th e  F a c i l i t i e s  R e v ie w  

C o m m it te e  f o r  f i n a l  a p p r o v a l .  I n  u r 

g e n t  cases  th is  p r o c e d u r e  c a n  b e  s u b 

s t a n t i a l l y  s h o r te n e d  b y  te le p h o n e  o r  

te le g r a p h  v o te  o f  th e  R e fe r e e  B o a r d .

T h e  C h e m ic a l I n d u s t r i e s  B r a n c h  h a s  
f e w  s p e c i f ic  p r o b le m s  f o r  a s s ig n m e n t  

b u t  w i l l  w e lc o m e  th e  o p p o r t u n i t y  to

c o n s id e r  a n y  n e w  p ro c e s s  to  m a k e  a n y  

c h e m ic a l  b a d ly  n e e d e d  i n  o u r  w a r  p r o 

g r a m ,  p a r t i c u l a r l y  i f  th e  n e w  p ro c e s s  

d oe s  n o t  r e q u i r e  e x c e s s iv e  a m o u n ts  o f  

c r i t i c a l  m a te r ia ls  a n d  e q u ip m e n t  f o r  

p la n t  c o n s t r u c t io n .  T h e  b r a n c h  w o u ld  

a ls o  w e lc o m e  a n y  k n o w le d g e  o f  e i t h e r  
n e w  o r  o ld  p r o d u c t s  t h a t  c a n  b e  m a d e  

e a s i ly  a v a i la b le  a n d  w h ic h  m a y  be 

u s e d  a s  s u b s t i t u te s  f o r  v e r y  c r i t i c a l  

m a te r ia ls .  E x a m p le s ' o f  n e w  p r o c 

esses a l r e a d y  c o n s id e re d  b y  th e  b r a n c h  

a re  as f o l lo w s  : a c e ty le n e  f r o m  h y d r o 

c a rb o n s ,  f o r m a ld e h y d e  f r o m  h y d r o c a r 

b o n s , b e n z e n e  f r o m  p e t r o le u m ,  n o n -  

e le c t r o ly  t ie  c h lo r in e  p ro c e s s e s , lo w -  

p r e s s u r e  f i x a t io n  o f  n i t r o g e n ,  h y d r o l 
y s is  o f  w o o d ,  e th y l  a lc o h o l  ‘ f r o m  

w h e a t ,  g ly c e r in e  b y  f e r m e n t a t io n  o f  

m o la s s e s , a n d  g a s o l in e  a d d i t iv e s .

O. P . R . D. Liaison Men in Chem ical Industries

Abbott Laboratories'
E rnest H. Volw iler 

A ir  Reduction Co.
F loyd  J. Metzger 

Allied Chemical and Dye Corp. 
Sqlv-ay Process Co.

Joseph M. Brahan i 
Paul A. Keene 
Bates Torrey 

Barrett D ivision 
S. P. M iller 

General Chemical Co.
John Donleavy 

National Aniline Division 
W alter M. Ra lph  

A lox Corp.
D. F. E van s  

A lum inum  Company of 
Am erica 

Franc is C. F ra ry  
.1 uni us D. Edw ards 

American Cyanam id Co.
M. C. W hitaker 
Norm an A. Shepard 
Lou is C. Jones 
M. L. Crossley 

American Potash and Chemi
cal Corp.

F ra n k  It. Bridgeford 
American Viscose Corp.

Charles Si. Venable 
A rm our and Co.

Victor Conquest 
Edw in W. Colt 

Arm strong Cork Co.
Edm und Ciaxton 

Atlantic Refining Co.
H. W. Field 
Richard B. Chilias, Jr.

A tla s Powder Co.
W. E. Fletcher 

Badger and Sons Co., E. B  
Elwood I. Clapp 
Joseph R. Minevitoh 
George P. Lunt 

Bakelite Corp.
Archie .1. Weith 
Robert J. Moore 

Bancroft and Sons Co.. Joseph
IV. R. M acIn tyre  

Borden Co., The 
W illiam  Dalian 

Brow n Co.
Wentworth Brow n 

Buffalo Electro-Chemical C o , 
Inc.

M ax  E. Bretschger 
Cabot Inc., Godfrey I,.

Fred H. Anion 
Carbide and Carbon Chemicals 

Corp.
George O. Curme, Jr.
A. B. R a y  

Catalytic Development Co.
Albert G. Peterkin 

Ceianese Corporation of 
Am erica 

George V. Schneider 
Bjorn Andersen 

Champion Paper and Fibre 
v  Co.

Donald B. Bradner 
H. R. Murdock 

Liba Pharmaceutical P rod 
ucts, Inc.

M. Donauer

Cities Service Oi! Co.
J. C. W alker 

Colgate-Palmolive-Peet Co. 
M artin  H. Ittner 
15. F. Dreger 

Columbia Chemical D ivision 
Dw ight R. Means 
Frederick W . Adam s 

Columbian Carbon Co.
W. B. W eigand 

Commercial Solvents Corp.
Kenneth H. Hoover 

Consolidated Ed ison Co. of 
New  York  

Charles A. Lunn 
Corn Products Refining Co.

W. B. Newkirk 
Derby Co., The 

Roland Derby 
Devoe and Reynolds Co.

J. S. Long  
Dewey and A lm y  Chemical 

Co.
C. H. E ga n  

Dorr Co., The 
J. V. N. D o rr 
Chester i -. Know les 

Dow Chemical Co.
M a rk  E. Putnam  
J. J. Grebe 
E d ga r C. Britton 

DuPont de Nemours & Co., 
Inc., E. I.

E lm er K. Bolton 
Ivan  Gubelmann 
John C. Woodhouse 
John S. Beekley
E. R. Bridgwater 
W alter E. Lawson 

Durez Plasties and Chemicals 
Inc.

A. F. Shepard 
Eastm an Kodak  Co 

Emmett K . Carver 
Geo. A. Richter
C. F. H. A lien 

Ethy l Corp., The
George Calingaert 

Foote M ineral Co.
Ernest G. Enck  

Forest Products Laboratory- 
Carlile P. W inslow  

Foster-W heeler Corp., The
D. K. Dean 

Freeport Su lphur Co.
Donald B. Mason 

General Aniline and Film  
Corp.

•E. C. W illiam s 
W m. F. Zhnmerli 

General Electric Co.
A. I.. M arshall 

General Motors Corp.
H a rry  C. Mougey 

General P rin ting  In k  Co.
W illiam  F. Talbot 

General Refractories Co 
R. G. Abbev 

Glidden Co., The 
W illiam  N. Pritchard 

Gulf Research and Develop
ment Co.

Eugene Ayres 
H arshaw  Chemical Co.

K. E. Long
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Hercules Powder Co 
Em il Ott 
J. L. Bennett 

ITeyden Chemical Corp.
Blythe M. Reynolds 

Hooker Electrochemical Co.
R. L. M u rray  

Humble Oil and Refining Co.
H.  J ). AN i ide ,  Jr.

Institute of Paper Chemistry 
H a rry  F. Lew is 

Interchemical Corp.
-, i’1' E - . Gessier 
Intel-national M inerals and 

Chemical Co.
Paul D. V. M ann ing 

Kellogg Co.. Tiie M. W.
B- C. Keith 
Howard D im m ig 

K im berley -dark  ' Corp.
John R. Fanselow 

Koppers Co., The
J- C ' v,an der Hoeven 1-red Denig 

Lawrence Leather Co A  C 
Kenneth E. Beil ' '

Lever Brothers Co.
J. W. Bodman 

Lum mus Co., The 
It. M. Torrey 

M aas Chemical Co., A. R  
Fred C. Bowm an 

Marathon Paper .Mills Co.
Allen Abram s 
Carlyle Harmon 

Mathieson A lka li W orks, Inc.
Ralph E. Gage 

Mead Corp.
John Traquair 

Merck and Co., Inc.
Randolph T. .Major 
W. H. Engels 

Monsanto Chemical Co 
Gaston D uBo is 
Francis J. Curtis 
John J. Healv 
Charles A. Thomas 
Carroli A. Hochwait 
laicas p. Kyrides 
Thomas s . Carswell 

National A lum ínate Corp 
Pau l G. B ird  

National Carbon Co., Inc.
II. D. Batchelor 

National Lead Co.
R. L. Hallet 

No tionn] Oil Products Co. 
t Fdw in A. Robinson 

Naugatuck Chemical D ivision 
M o rris  G. Shepard 

Newport Industries Inc 
Robert C. Palmer 

NIacet Chemicals Corp.
C. J. H errlv  

N iaga ra  A lka li Co.
H. P. W ells 

Norton Co., The 
S. S. K istle r 

O ldbury Electrochemical Co 
F. A. L idbury 

Orthmann Laboratories, Inc 
A ugu st C. Orthmann

Co'63 GaS L igh t and Coke 
Robert B. H arper 

Pfizer Chas, and Co., Inc. 
R ichard Pasternack

w in  .

Philadelphia Quartz Co 
„ C h e ste r l . Bake r 
P ittsburgh Coke arid Iron  Co. 
T ni. B. Brow n

' I  w gh. i ’late G lass Co.I'. W. Adam s 
Procter and Gamble Co 

H. S. Colth 
, . F. W. B la ir  
Prophylactic B rush  Co 

Gaetano F. D ’Alelio 
Quaker Oats Co.

F. M. Peters, Jr.
Reichhold Chemicals, Inc 

A. l-lovey 
Re illy  T a r and Chemical Co 

b ra n d s  E. C islak  
Rohm  & H aas Co., Inc.

L loyd  W. Covert 
r> Oharles S. Hollander 
Rum ford Chemical W orks 

Albert E. M arsha ll 
Seagram, Jos. E. and Sons, 

Inc.
H. F. AVillkie 

Sharpies Solvents Corn 
oi Vi8- 'J* Schaefer 
Snell Development Co 

Theodore W. E v a n s ' 
Sherw in-W illiam s Co 

Robert F. Ruthruff 
Spencer Kellogg and-Sons, Inc

A. Schwarcman 
Standard Oil Co. of California 

Ra lph  A. Halloran 
Standard on Co. (Ind iana)

•J. K. Roberts 
Standard Oil Co. of Ohio 

Robert 15. Bu rk  
Standard Oil Development Co.

r~ *. Murphree 
Sun Oil Co.

J. Bennett H ill 
Sw ift and Co.

Roy C. Newton 
I ermesset* Eastm an Corp.

R. Leonard Hasche 
Iennessee Va lley Authority 

Raym ond L. Copson 
Texas Co., The 

L. C. Kemp, Jr.
Texas G ulf Su lphur Co.

\ L  W. Duecker 
I nion Oil Co. 
r B a sil Hopper

United G as Improvement Co.
-v  K. Chaney 

U. S. Industria l Chemicals 
Inc.

Glenn Haskell 
F  M. Hildebrandt 

Universa l Oil Products Co 
G ustav Egloff 

Vanderbilt, Co It T  
Paul I. M u rrill 

tctor Chemical W orks 
Robert E. Zinn 

M a ike r and Sons, Inc., H iram  
C. S. Boruff 

V  est V irg in ia  Pulp and Paper 
Co.

John W. H assler 
% 7 ° °  Chl,,rin,; Products
W illiam  T. N ichols 

W eyerhaeuser Timber Co.
C. C. Heritage 

i\ jandotte Chemicals Corp 
H. F .  Roderick
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Rediscover the Rainbow

D i  W illa rd  H. Dow. president and general manager of Ihe Dow Chem ical Com
pany w as awarded the 1943 Chandler Medal "for his dynam ic and successful 
leadership in the Am erican chemical industry . . . h is accomplishment m expand ng 
a chemical industry which depended upon M ichigan sa lt brines, h .s daring -
prise in the direction oi the extraction of bromine and of magnesium r 
water, the production of synthetic plastics and synthetic rubber . . .  ExcerpU  
from his classic address of acceptance, presented at Columbia University m New 

York City. M ay 20. 1943. are included here.

T h r o u g h  c o u n t le s s  centuries our 
forbears m arvelled a t the beauty 

tnd glory of the r a in b o w th e  ancients 
often w orshipped i t  as a m anifest 
from  H eaven. B u t tlxe ancients, like 
so m any in  recen t times, could not 
conceive of a D eity as other than  a 
m ere p rov ider to m an’s m aterial 
w ants. They conjured u p . a  po t of 
gold a t  the rainbow ’s end. In  their 
sim ple and  artless th inking they en
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visioned a rea l p o t o f rea l goM and  
thus a m eans to  w ealth  and  happ iness . 
B u t the ra inbow  is n o t n a tu re ’s w ay 
of p o in ting  a sh o rtcu t to  w ealth . I t  is 
n a tu re ’s w ay  o f in d ica tin g  how we 
m ight b e tte r  w ork fo r  the w ealth  
which n a tu re  has in  sto re  fo r  u s  b u t 
will no t give us m erely fo r  the asking. 
. . .  I  ask you  to  chase the ra inbow  
w ith  me, no t so m uch fo r  love o f the 
chase b u t fo r  the revela tion  of scien

tific p e rcep ts  th a t w ill co n trib u te  to 
the b e tte rm en t o f all peoples.

W e a re  in  the m idst o f a  holocaus^ 
o f d estruc tion  in  which _ app a ren  J 
n o th in g  is sacred  o r inv io la te  T h e > 
w ar, i f  i t  d em onstra tes any th in g , deni , 
o n stra te s  th a t  m an k in d  as a whole ’ 
m orally  and  po litica lly  un fit to  a p p  ) 
the know ledge w hich science h a s  placet 
a t  its  com m and. Indeed , the 
veneer o f civ ilization  is easily  rubM» 
off. A re  w e no t today  apply111: 
ag a in s t m an k in d  n ea rly  a ll the  for«» 
and  law s o f n a tu re  w hich science J * ,  
uncovered fo r the m ak ing  o f  a  faetie 
and  h a p p ie r  liv ing?  N ow here m na
tu re  do we find n a tu re ’s law s opera -
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m g fo r  the exclusive benefit o f a
single g ro u p . The g if ts  o f  n a tu re  
are  available fo r  each and  all and
when we a tte m p t to lim it the ir benefits 
o r reverse the ir d irections, we are  
recklessly opposing  n a tu re .

W e know the ap p lica tio n s  o f p h y 
sics and  chem istry  follow  n a tu ra l laws, 
fundam en ta lly  so. On the o ther h a n d ’ 
it  is a p rac tica l jo k e  in in d u s try  to 
ask  a h igh ly  tra ined , young, theoretical 
chem ist to figure ou t the therm o-dyna- 
imcs o f  some reaction . The answ er
usually  comes hack negative. H ow 
ever, t life process is o p e ra tin g  even i f  
he theoiyX docs n o t lit. The p o in t is 

th a t, g enera lly  speak ing , the period  
o i tim e fo r  the p a r t ic u la r  reac tion  has 
n o t been taken in to  consideration— 
a n o th e r n a tu ra l law  based upon  a new 
variab le  o ften  overlooked. A  typical 
exam ple o f  th is is in the conversion of 
e thylene to butadiene. The skeptic  
m ight a rg u e  th a t these exam ples show 
tlie lim ita tion  o f un iversa l app lica tio n  
o f n a tu ra l laws. Q uite the reverse  is 
the ease. M an-m ade theories m ay  en
com pass m ost o f n a tu re ’s law s' but 
w hen they overlook any  sing le  fac to r 
they will in v ariab ly  lead to fa lse  a n 
swers.

N a tu re ’s law s a re  im m utable. W e 
m ust learn  and  re learn  th a t fo r everv 
effect there  is a cause. Does n o t every
th ing  have to w ork in  o rder to re p ro 
duce its  k ind— w ith bacteria , insects, 
trees and  hum ans, the sam e law s p re 
vail. A lw ays the resu lts  w ill be in
p ro p o rtio n  to th e  efforts p u t fo r th __
an obvious n a tu ra l law.

Is  there  a sc ien tist who docs no t 
ap p rec ia te  the concept o f  an om ni- 
p o ten t p la n ?  E ach  synthesis, eacli 
reaction  an d  all processing, the scien
tist w atches w ith  keen apprecia tion , 
hop ing  to discover some new  pheno
m ena. O ur lives and all we d irect 
a re  successful only  in so f a r  as we 
a re  able p ro p e r ly  to in te rp re t the 
m agnificent p lan .

H ie idea o f one scientific develop
m ent being a  tool w hich helps in an 
o ther developm ent is c learly  u nder
stood and  ap p rec ia ted  by those w ith 
scientific experience and  hu t sligh tly  
understood by o thers  The ex trac
tion o f brom ine from  ocean w ater was 
no t a com m ercial economic process 
until com parative ly  a few  years  ago ; 
and  th a t was only  because in  earlie r

wdk ,'? •  !]Kl n 0 t have thc equipm ent 
'h ieh  to m ake possible the eare- 

J  and exacting  ac id ity  contro l o f the 
ocean w ater. F o r  the first tim e in 

o ild  experience we found  how to 
andle _ enorm ous volum es o f  ocean 
a te r  m  continuous flow and  a t  the 

same tim e contro l the ac id ity  w ithin 
narrow  Im uts. T h a t w as the rea l key 

°Pened com m ercially  in  1934 the

first lock of the vast resources o f the 
ocean. T oday  thousands o f  tons of 
brom ine a re  ex trac ted  an n u a lly  from  
the ocean to the trem endous advan tage  
o f  the A llies in  av iation  alone. W hat 
body politic  a  score o f years ago could 
w \e  d irected o r even wisely suggested 

the solution to such a p rob lem ? W h a t 
"directive” could have substitu ted  fo r  
u n fe tte red  im agination , the desire o f 
the hum an  being to show self-expres- 
sm u and to ca rry  on ag a in s t all k inds 
o! obstacles?

M AGNESIUM 'S STO RY
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M agnesium  is an in te restin g  storv  
and  p e rfec tly  sim ple. P e rh ap s  that 
is the p rin c ip a l reason it is So difficult 
to understand . M agnesium  is found 
in  am ple quan tities ¡ 1 1  m any localities, 
a lw ays in  a combined s ta te  such as 
dolom ite lim estone o r some o ther com
po u n d  such as m agnesium  chloride, 
occurring  in ocean w ater and  native 
brines. In  m ost localities where dolo
mite is found , fuel costs a re  fa ir ly  
high o r tran sp o rta tio n  charges consti
tu te  a la rg e  fac to r. The problem , 
therefo re , quickly resolves itse lf  in to  
one o f  de term in ing  the re la tive  cost 
of. m ining rock o r  pum ping  ocean 
w ater. We chose the ocean— deciding 
the volum e was la rge  enough to ju s tifv  
the investm ent. W e m ade our decision 
and  s ta rted  p lan s  w ithin a few  m onths, 
as the general m ethod o f iso lation  
m agnesium  from  brine had  been in 
o p era tion  w ith us fo r  25 years .

I \  hen we first decided to ex trac t 
brom ine from  the ocean, some o f us 
were concerned abou t the possible con
tam ination  o f organ ic  m a tte r  and  its 
effect on final recovery. This finally 
proved  to he a will-o’-the-w isp, fo r  the 
organ ic  m a tte r  rem ained aloof. Thus 
ou r fe a rs  w ere d issipated.

On the o ther hand , m any p recau 
tions w ere taken  in  the m agnesium - 
1 1  om -sea-w ater ex traction  process. 
W hen  the p la n t was finally started , 
we found  i t  necessary to m ake some 
rad ica l changes in  order to p rev en t the 
concentration  o f  borates from  becom
ing  too g re a t in the electrolytic cells. 
B oron has the p ro p e r ty  in this elec
tro lysis o f being an  active ag en t cap 
able o f reducing  the yield o f  m agne
sium  to p rac tica lly  nothing. Thus bo
ro n  had  to be controlled p a r tly  by 
e lim ination  and  p a r t ly  by  leav ing  the 
iron  and  m anganese, n a tu ra lly  presen t, 
to contro l the boron. H ere  was an 
ou ts tan d in g  exam ple o f  n a tu re 's  ele
m ents in sm all quan tities lay ing  down 
a definite ru le  o f  o p e ra tio n ; a  contro l 
w hich none o f  us a t  th a t time tho r
oughly  understood.

W hen one considers the chem ical in 
dustry , its  capacity  is no t m easured in 
term s o f m achines, dies, jig s , etc. The

chemical in d u s try  is m easured in  term s 
of physicists, chem ists, chem ical eng i
neers, technicians and  specialized  
equipm ent, includ ing  sto rag e  tanks, 
reac tion  vessels, f ra c tio n a tin g  colum ns 
and  specia lty  item s beyond num ber, 
if ie  A m erican pub lic  is a p t  to th ink  o f 
a ll p ro duc tion  in  m echanical term s 
w ith little  reg ard  fo r  the m en who 
have m ade m echanical p roduction  pos
sible. I t  is qu ite  the old s to ry , r e 
peated again  and  ag a in ! In  lea rn ing  

m eaning o f  n a tu ra l laws and  be
ing guided by them we a tta in  success; 
hut the glam or o f  successful accom 
plishm ent is o ittiines confused by the 
milestones we pass on the way. There 
is probably  no o ther industry  in the 
coun try  that touches as m any phases 
o f hum an endeavor as the chemical 
induslrv . U nder all p robab ility  the 
chem ists and  physicists con tribu te  ba
sically  m ore tow ard w inning a w ar 
than any ol her' g roup  ; they constitu te 
the baker, the grocer and the candle
stick m aker all in one, in both w ar 
and peace-tim e. M ore than  that, in 
these U nited S ta tes you cannot find a 
scientist, who is righ tfu lly  en titled  to 
the nam e, who ever w anted w ar— he 
IS  too well aw are o f the consequences.
I1 urlhern iore, true, scientific progress 
can best he accom plished in peace-tim e.

W H AT O F THE FU TURE?
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On the con tra ry , you will hear of 
w ar tim e developm ents and  accom plish
m ents which otherw ise would have 
taken  years to  a tta in . W hat a re  we to 
believe? Shall we teach o u r children 
th a t it  takes a w ar em ergency to c re 
a te  real advance? O f course n o t! W ar 
em ergency is one thing, peace is a n 
other. _ The two a re  no t to be confused. 
Ih e r e  is 1 1 0  com parison. W e also h ear 
o f  h igh ly  p laced m en p reach ing  th a t 
inven tions should he curbed fo r  the 
good o f society. They a re  grotesquely  
m isinform ed. To inven t is one o f the 
freedom s o f A m erica. E v ery  child 
has been tau g h t to believe he m ay be
come an E dison  o f  ins day , and why 
no t?

The u ltim ate  changes in  this world 
a ie  infinite and, therefore , beyond h u 
m an im agination . They are' infinite 
because n a tu re ’s law s a re  infinite. The 
b righ t spo ts o f  p rogress m erely  reflect 
the operation  o f n a tu ra l law s. E v ery  
m ilestone of p rogress is b u t a period  
o f  m ore basic and  clea rer u n d ers tan d 
ing, w ith the a id  o f the physical and 
chemical sciences, o f the fo rces o f n a 
tu re  and th e ir  laws. F in ite  milestones 
serve only to define n a tu re . In  no 
w ay does n a tu re  become less infinite. 
T here a re  alw ays g re a te r  possib ilities 
and  new horizons ahead  o f us. N atu re  
a ttends. W e m ust conform  . . . A gain,
I  ask  you, consider the ra in b o w /’ ’
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Training W om en Operators 
for Chemical Industry
JAMES P. COULL Depcrrfmen! oí Chem ical Engineering, University oi Pittsburgh, Pittsburgh. Pa.

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

Manpower shortages in some of our important war industries are 
likely to become acute unless provisions are made to train women 
in even greater numbers than has hitherto been done. This is espe
cially true of chemical industries, which have largely been operated 
by male em ployees. In this article, the author gives some good point
ers on training programs by outlining the course given by the Uni
versity of Pittsburgh to train women operators for the new  butadiene- 
styrene plant of Koppers United Co. at Kobuta— Editors.

T h e  c h e m ic a l  e n g in e e r in g  d e p a r t 

m e n t  o f  th e  U n iv e r s i t y  o f  P i t t s 

b u r g h  w a s  r e c e n t ly  c a lle d  u p o n  to  

t r a i n  a  la r g e  g r o u p  o f  w o m e n  o p e r a 

to r s  f o r  a  n e w  h u ta d ie n e - s ty r e n e  p la n t  

s h o r t l y  to  g o  i n t o  p r o d u c t io n  in  th is  

a re a . B e c a u s e  o f  th e  s p e c if ic  n a tu r e  

o f  o u r  a s s ig n m e n t ,  s o m e  d e ta i ls  o f  i t s  

e x e c u t io n  w i l l  n o  d o u b t  b e  o f  in t e r e s t  

to  th o s e  i n  o th e r  lo c a l i t ie s  w h o  m ig h t  

b e  fa c e d  w i t h  s im i l a r  re q u e s ts .

I t  is  r e c o g n iz e d  a n d  i m p o r t a n t  to  

r e m e m b e r  t h a t  a  d is t in c t i o n  m u s t  be 

m a d e  b e tw e e n  c h e m ic a l e n g in e e r in g  

e d u c a t io n  a n d  t h a t  o f  t r a i n i n g  r o u t in e  

p la n t  o p e r a to r s  f o r  a p a r t i c u l a r  in d u s 

t r y .  T h e  p r o b le m  i n  th e  l a t t e r  case  

c a n  b e  s ta te d  i n  te r m s  o f  l im i t e d  v o c a 

t i o n a l  o b je c t iv e s .  I t  is  f o r  t h is  re a s o n  

t h a t  a  h ig h  d e g re e  o f  c o o p e r a t io n  is  

n e c e s s a ry  b e tw e e n  th e  p l a n t  a n d  th e  

e n g in e e r in g  s c h o o l.

SELECTIO N  O F TR A IN EES

In a s m u c h  as  th e  m a jo r i t y  s e le c te d  

f o r  t r a i n i n g  a r c  to  b e c o m e  o p e r a to r s  

o f  a p a r t i c u l a r  p la n t ,  th e  c o m p a n y  

p e r s o n n e l d iv is io n  s h o u ld  b e  g iv e n  th e  

f i r s t  o p p o r t u n i t y  to  in t e r v ie w  a n d  

s e le c t th e  c a n d id a te s .  H e a l t h  e x a m in a 

t io n s  w i l l  e l im in a te  th e  p h y s ic a l ly  u n 

l i t .  I n t e l l ig e n c e  t e s t in g  h a s  d e v e lo p e d  

to  th e  p o in t  w h e re  a p t i t u d e s  c a n  b e  

e v a lu a te d  a n d  m a y .  th e r e fo r e ,  b e  u s e d  

to  g o o d  a d v a n ta g e .  S t a t u t o r y  p r o v i 

s io n  m a k e s  i t  n e c e s s a ry  t h a t  a l l  a c c e p t 

e d  c a n d id a te s  s h a l l  b e  h ig h  s c h o o l 

g r a d u a te s  i f  th e  t r a i n i n g  c o u rs e  is  

u n d e r  E .S . M .W . T .  s p o n s o r s h ip .  M a 

th e m a t ic s ,  s c ie n c e , p h y s ic s  o r  c h e m is 

t r y  a re  s u b je c ts  w h ic h  c a n  be  u s e d , 

b e c a u s e  o f  t h e i r  d is c ip l in e ,  in *  d e c id in g  

b e tw e e n  o n e  h ig h  s c h o o l g r a d u a te  a n d

a n o th e r ,  e s p e c ia l ly  i n  ca ses  w h e re  th e  

n u m b e r  w is h in g  to  ta k e  th e  c o u rs e  

g r e a t ly  e x c e e d s  th e  c a p a c i t y  f o r  a c 

c o m m o d a t io n .  T h e  l a t t e r  se e m s  i n v a r i 

a b ly  to  b e  th e  ca s e . A s  i n  m a n y

E . S . M . W . T .  c o u rs e s , i t  is  s o m e t im e s  

d i f f i c u l t  t o  w e e d  o u t  th o s e  w h o  f e e l  

e n t i t le d  to  a t te n d  m e r e ly  f o r  th e  e d u 

c a t io n a l  v a lu e  a f fo r d e d .  I n t e r v i e w in g  

o f  a p p l i c a n t s  b y  p e r s o n n e l  o f f ic ia ls  

w i l l  e l im in a te  th is  g r o u p .

B e c a u s e  o f  c o m p e t i t io n  b e tw e e n  w a r  

p la n t s  f o r  p r o p e r l y  q u a l i f ie d  o r  e v e n  

p o t e n t ia l l y  s u i t a b le  w o r k e r s ,  c a n d i 

d a te s  a c c e p te d  f o r  th e  c o u rs e  m a y  be 

im m e d ia t e ly  p la c e d  o n  th e  c o m p a n y  

p a y r o l l  a n d  p a id  a t  a n  h o u r l y  r a t e  

w h i le  a t t e n d in g  s c h o o l.  T h is  h e lp s  

g r e a t ly  n o t  o n ly  in  k e e p in g  e n r o l l 

m e n t  h ig h  b u t  in  s e c u r in g  a n  e c o n o m ic  

a d v a n ta g e  h e lp f u l  to  th e  e d u c a t io n a l  

p ro c e s s .

R e c r u i tm e n t  o f  w o m 

e n  f o r  a  t r a i n i n g  

c o u rs e  m u s t  a ls o  b e  

c o n s id e r e d  i n  r e la t io n  

to  h o u s in g  c o n d i t io n s  

i n  th e  im m e d ia te  

n o ig h b o r h o d  o f  th e  

p l a n t  th e y  a r e  to  

o p e r a te .  A s  f a r  as 

p o s s ib le ,  th e  m a jo r i t y  

s h o u ld  b e  s e le c te d  

f r o m  th e  s e t t le d  f a 

m i l ie s  i n  th e  v i c i n i t y  

o f  th e  p la n t .

T h e s e  a re  b u t  a fe w  

o f  th e  p r o b le m s  w h ic h  

m u s t  b e  w o r k e d  o u t  

l a r g e ly  b y  th e  p e r s o n 

n e l o f f ic ia ls  in  t h e i r  

s e le c t io n  o f  s u i t a b le  

s tu d e n t  e m p lo y e e s .

B e fo r e  u n d e r t a k in g  o r g a n iz a t io n  o f  

th e  c o u rs e , i t  is  d e s ir a b le  to  g e t  a 

s ta te m e n t  f r o m  th e  p la n t  e n g in e e rs  as 

to  th e  d u t ie s  o f  th e  o p e r a to r s .  S u c h  

a  s ta te m e n t  o f  b r o a d  o b je c t iv e s  f o r  a 

b u ta d ie n e - s ty r e n e  p la n t ,  s u i t a b ly  c o n 

d e n s e d , h a s  p r o v e d  h e lp f u l  in  o r g a n 

i z in g  o u r  p r o g r a m .

STATEM EN T O F O BJEC T IV ES

O p e r a t io n s  e x c lu s iv e  o f  m a in te n a n c e  

a n d  u t i l i t i e s  m a y  b e  d iv id e d  i n t o  th r e e  

s te p s  :

(1 ) D is t i l l a t io n
(a )  C o n t in u o u s
(b ) B a tc h

(2 )  C a t a ly t i c  o r  c o n v e r te r  o p e ra t io n s
(3 )  C h e m ic a l t r e a t in g  o r  a g i t a t o r

o p e ra t io n s

C o n t in u o u s  s t i l l  o p e r a to r s  w i l l  be 

r e q u i r e d  to  c h e c k  p e r i o d ic a l l y  th e  r e a d 

in g s  o f  i n s t r u m e n ts ,  s u c h  as  f lo w  m e 

te r s  o n  fe e d ,  r e f lu x ,  b o t to m s  a n d  p r o d 

u c t  l in e s ,  a s  w e l l  a s  g a g e  p re s s u re s  

o n  c o lu m n ;  te m p e r a tu r e s  o n  c o lu m n ,  

fe e d  a n d  r e f lu x ,  e tc . R e c o r d in g ,  i n d i 

c a t in g ,  a n d  c o n t r o l  in s t r u m e n ts  w i l l  be  

p la c e d  o n  a  p a n e l  b o a r d  s u i t a b ly  lo 

c a te d .
O p e r a to r s  m u s t  k n o w  h o w  to  a d ju s t  

fe e d  r a t e  to  p r e v e n t  s lo w in g  d o w n  o f  

o p e r a t io n  a t  o th e r  s te p s  i n  p r o d u c t io n .  

P e r io d ic  c h e c k in g  w i l l  b e  n e c e s s a ry  

d u r i n g  s h i f t  to  'e n s u r 'd  t h a t  p u m p s  a re  

o p e r a t in g  p r o p e r l y ,  t h a t  v a p o r s  a n d  

l iq u id s  a re  n o t  le a k in g  t h r o u g h  p a c k 

in g  g la n d s ,  e tc ., th u s  c o n s t i t u t i n g  a

Here two women in training to become operators in a 
synthetic rubber plant are being shown how to read a 

mercury manometer
Courteau Konncrx U nited Co.
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FLOW DIAGRAM OF HEAT EXCHANGER

T|,T2 ,T3,T4 ,T5 are thermocouples connected to disc on control board 
Oil o u t T4  ___  ______________

H20 o u f

Steam
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sa te

y  C ontro l . J
t ‘ b o a rd  .0 4 ~

---------------;- ;. S te a m
pressure

LEGEND
Represents flow  o f  o/ /
Flow o f H20 
f lo w  o f  s fe a m
Cooling HzO section, Hz0  d o i t  in  p a ra lie / f/ow  
Condensing sfeam  & o il in  p a ra lle l

(ire hazard. Continuous still opera
tors will be required to draw samples 
for analyses from the various streams 
and to keep records, during shift, of 
operating conditions. They will be 
required to report any defects noted 
in operating equipment.

The operator should be trained in 
the proper and safe operation of the 
unit and should be safety conscious. 
The safety of subordinates is a direct 
responsibility of the operator and 
applies in large measure to the safety 
of those working in the unit zone, ser
vicing and maintenance crews.

Batch still operators will perform 
duties similar to those of the continu
ous still operators with the provision 
¡11 this case that more complex mix
tures will be separated. Stepwise cuts 
will be made on the hatch under suit
ably controlled conditions as to boil
ing range, purity, etc. Special atten
tion must also be paid to changing re
flux conditions while distillation of the 
batch proceeds.

C O N VERTER  O PERATIO N

f  or butadiene-styfene plants using 
as prim ary raw materials ethanol and 
benzene, there are a number of cata
lytic converter operations. These re
actions take place by passing the va
pors over the catalyst at elevated tem
peratures. Many of the converters 
are large vessels containing tubes filled 
with catalyst. In certain eases, ac
tivity of the catalyst diminishes be
cause of carbon deposit and the unit 
must he taken out of production pend
ing reactivation of the catalyst with 
steam and air.

Specifically, the duties of a con
verter operator are governed directly 
by recording instrument readings. The 
operator must maintain a close control 
of the catalyst bed temperature by 
regulating the outside heating medium 
or heating appliances. Pressures and 
How rate (o the converter must also 
he regulated. Samples of the product 
are taken periodically on each shift to 
determine converter efficiency as an 
aid to the establishment of the operat
ing temperatures.

Converters that can he reactivated in 
place require additional supervision 
and close control of temperature. 
Operators will be required to take gas 
samples and. manipulate a gas analy
sis apparatus in order to adjust the 
degree of reactivation.

Where an outside heating medium 
is provided, simple adjustment of 
valves will serve to control tempera
ture of catalyst bed. Converter oper
ators must be on the alert at all times. 
They will be required to keep an ac
curate log of operations, adhere rigor
ously to temperature schedule, take

Simple diagram s such as this are used at the University oi Pittsburgh to in
struct prospective women operators in the fundamentals of heat exchangers

samples during production for labora
tory, make simple analyses during 
reactivation, operate controllers or 
regulating valves and he on the alert 
for fire or explosion hazards. Con
verter operators will be selected from 
those who show the highest ability 
during their training course.

Main agitator operations will be 
mainly concerned with the benzene re
fining unit. Two types of washings 
will he perform ed: washing an un
purified benzene with concentrated sul
phuric acid, and washing purified ben
zene with a dilute oleum. The former 
removes unsaturated materials from 
the crude and the latter is effective in 
removing thiophene from the refined 
stock. The charge is treated stepwise 
with the acid, agitated, and then set
tled.

.C O U R SE  O U TLIN E

It is obvious that any attempt to 
duplicate the layout of a butadiene- 
styrene plant in a chemical engineer
ing laboratory would not only be cost
ly in time and money but also of 
doubtful value. On the other hand, a 
sufficient number of regular laboratory 
units must be available if the course 
is to be worthwhile. These units are 
already available in most chemical en
gineering departments and have been 
built or purchased over a period of 
years. Institutions wishing to under
take similar courses but who lack the 
necessary items of equipment would 
be well advised not to entertain the 
idea. I t  is our opinion that lectures 
on the chemistry of butadiene-styrene 
production^ however well organized 
and illustrated, will in no way be a 
substitute for the lack of engineering 
equipment. Beeanse of the objectives 
already stated, the academic approach 
is without much value.

Consider a typical group of women
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students, medium age 24, age limits 
18 to 40, who come in for training. 
They are from widely different occu
pational levels—housewives, secretaries, 
stenographers, saleswomen, school 
teachers, beauty parlor operators, and 
factory assistants—eager to serve in 
the war of production. Our lahora- 
toi'3r facilities permit the accommoda
tion of 60 in a group of day students 
working 32.5 hr. per week, and a 
group of 60 at night working 9 hr. per 
week, each for a total of 2271 hr.

Students are divided first into 
groups of 12 per instructor, and then 
subdivided according to the work be
ing done. During the first two weeks 
of the day program the elements of 
operation are considered. These com
prise weighing, measurement of vol
ume, pressure, flow of fluids, tempera
ture, machine shop, and others.

In the weighing group, a woman 
will handle materials and items of 
plant interest from a gram to one- 
hall ton. She will also recognize the 
difference between copper, brass, east 
iron and steel valves and fittings. Her 
log sheet will require measurement of 
items being weighed so that they may 
be classified in terms of nominal sizes. 
No formal lecture is given 011 the 
theory of errors: the instructor has 
merely to await the inevitable discus
sion as to who is right,

hi volume work, a number of eom- 
meicial containers have been assem
bled which range from glass cylinders 
to 55-gal. drums. Linear measure
ments are taken on tanks in the labora
tory and calculations made to deter
mine the weight and volume of solu
tions and pure liquids.

Pressure measuring devices such as 
draft gages, Bourdon gages and man
ometers are studied in carefully con
structed set-ups. Principles of opera
tion and calibration in the ease of
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Principles of distillation are eas ily  
demonstrated to prospective women 
chemical operators by such set-ups as 

shown in this draw ing

Bourdon gages by dead weight test
ing are fully explained by actual 
handling. Students are then required 
to inspect regular units of equipment 
and to identify the placement of pres
sure indicating devices.

The section on temperature is re
quired to study thermometers, thermo
couples, recorders and indicating 
controlling pyrometers. They will be 
concerned with the placement of 
thermocouples in flues, columns, vapor 
and liquid lines.

Elements of flow as measured by 
orifices, rotameters, wet and dry me
ters and other instruments provide a 
well coordinated activity.

M ACH IN E SHOP GROUPS

Machine shop groups may be 
assigned to a variety of occupations 
such as cutting and threading pipe, 
sorting and classifying fittings, assist
ing in installation of pieces of equip
ment, pumps, valves, tees, etc., check
ing valves for tightness or handing 
out stock as needed. A log sheet is 
required of each student mechanic 
group so that time on the job is duly 
accounted for. The laboratory me
chanic is largely responsible for see
ing that tools are handled properly. 
The instructor usually devotes his time 
to explaining the different types of 
valves, fittings, tools, machines in the 
shop, and also lays out the repair job.

At the end of the second week each 
group has completed the first set of 
assignments. Because of differences 
in ability to perform computations, a 
continuous session is held during the

first week to assist the weaker mem
bers of the group. In this type of 
work where time is an important fac
tor, the instructions for each assign
ment should be clearly stated. The 
purpose of the course will be defeated 
if the entire mimeographed set of in
structions is handed out at the first 
meeting. This is especially true of 
the first two critical weeks when dis
couragement may seriously jeopardize 
enrollment. By having mimeographed 
items for each assignment, clearly 
stated and as brief as possible, this 
feeling will be offset.

The third week may be split up to 
meet different needs: the slower ones 
can catch up on items missed; the 
smarter ones can get the control unit 
organized to test the material to be 
used in regular production units.

PILO T PLAN T STUDIES

At the beginning of the fourth week, 
work is started on the’ pilot plant 
equipment in the chemical engineer
ing laboratory. The present items in 
use at this laboratory include:

( a )  D is t i l l a t io n  u n i t :  e ig h t  fo o t  
p a c k e d  c o lu m n  (0  in .  d ia m e te r ) ,  w i t h  
fe e d  a n d  r e f lu x  p u m p s , ro ta m e te rs ,  th e r 
m o c o u p le s  a n d  s a m p le  ta p s , a tm o s p h e r ic  
p re s s u re  o p e r a t io n ,  s y s te m  is o p ro p a n o l-  
w a te r .  C o n t r o ls  o n  c o n t in u o u s  o p e ra 
t io n  o n  fe e d , p r o d u c t  a n d  b o t to m s  b y  
g r a v i t y  m e a s u re m e n ts .

( b )  C o n v e r te r ,  u n i t ,  e le c t r ic a l ly  h e a te d  
a n d  c o n t r o l le d :  r e a c t io n ,  d e h y d r a t io n  
o f  h e x a n o l,  c a ta ly s t  a lu m in a .  P e rc e n 
ta g e  c o n v e rs io n  to  h c x e n e  f o r  g iv e n  r a te  
o f  t h r o u g h p u t  a t  f ix e d  te m p e ra tu re s  b e 
tw e e n  CoO-SSO deg . F .  d e te rm in e d  b y  
b a tc h  d is t i l l a t io n  o f  s m a ll  s a m p le s .

( c )  H y d r o g e n a t io n  o f  c o -d im e r  is  a ls o  
s tu d ie d  u n d e r  s im i la r  c o n d it io n s .

( d )  H e a t  e x c h a n g e r  o p e r a t io n :  c o m 
m e r c ia l  s iz e  u n i t  u s in g  5  lb .  s te a m  fo r  
h e a t in g  s t r a w  o i l ,  p r o v id e d  w i t h  o r if ic e  
m e te rs , th e rm o c o u p le s , a n d  c e n t r i f u g a l  
p u m p . C o n t r o l  o f  c o n d it io n s  to  p ro d u c e  
s p e c ifie d  te m p e ra tu re .  C o o l in g  o f  b a tc h  
b y  c i r c u la t i n g  o i l  c o u n te r c u r r e n t  to  
w a te r .  H e a t  b a la n c e  o n  u n i t .

( e )  C a b in e t  d r ie r :  h u m id i t y  a n d  te m 
p e r a tu r e  c o n t r o l le d  G t r a y s .  R e c o rd s  
k e p t  o f  te m p e ra tu re ,  a i r  v e lo c i ty  o v e r  
t r a y s ,  h u m id i t y  a n d  w e ig h t  o f  m a te r ia l  
o n  each  t r a y  d u r in g  r u n .  T h e  s w itc h  
f r o m  a u to m a t ic  in s t r u m e n ta t io n  to  
m a n u a l c o n t r o l  is  r e a d i ly  d e m o n s tra te d  
b y  t h is  u n i t .

( f )  A b s o rp t io n  u n i t :  o p e ra t io n  o f  
c o u n te r c u r r e n t  a i r  a n d  w a te r  s p ra y s  in  
g la s s -p a c k e d  c o lu m n . D e m o n s tra t io n  
a n d  c o r re c t io n  o f  f lo o d in g  c o n d it io n s  b y  
each o p e ra to r  w h e n  c a lle d  u p o n  b y  i n 
s t r u c to r .

( g )  E v a p o r a to r  u n i t s :  lo n g  tu b e  a t 
m o s p h e r ic  ty p e ,  b a s k e t t y p e ,  v a c u u m  
o p e ra te d .

The above units are laid out on a 

production basis and not as is usual

in the chemical engineering course to 
demonstrate principles. There should 
be enough activity to keep a simple 
type of control lab operating and a 
sufficient amount of reconstruction go
ing on to keep a repair crew busy. 
Operators report directly to a squad 
leader who is responsible for the 
smooth running of the unit. I t  is not 
difficult to pick out those who can 
take their share of responsibility, and 
information of this sort is valuable to 
the plant engineers and company offi
cials. Emergencies also arise where 
quick thinking is needed and the reme
dial measures adopted can be used to 
pick out the valuable operators.

LEN G TH  O F COURSE

Any discussion on the most desirable 
length of a training program is high
ly controversial. If, however, the ob
jectives are clearly stated and the 
duties of the operators to be trained 
properly defined, the problem is 
greatly simplified. Local conditions 
must be studied. I f  the plant is built 
and ready to operate, the university 
should discharge its responsibility as 
quickly as possible and provide the 
operators needed. D raft boards in the 
past have granted six months defer
ment to men of military age in chem
ical plants to allow for training sub
stitutes for their replacement. This 
is a generous allowance in many cases 
and there is no assurance that it will 
be continued. In the Pittsburgh dis
trict, representatives of the AV.M.C. 
have warned employers that they face 
the loss of draftable men on short 
notice, regardless of their occupational 
status.

Company needs will, therefore, be 
the main determining factor in con
trolling the length of the training pro
gram. In these days, time is precious; 
and if, by eliminating all that will not 
be used, we can train women to re
place men in the chemical industries, 
a distinct service will he rendered to 
the war program.

The university or engineering 
school can render a distinct service in 
this field because of experience and 
facilities. The program, however, 
should be initiated by the particular 
plant or industry rather than by the 
school itself. Exact needs are largely 
known accurately by the plant engi
neers who are, therefore, in a position 
to specify and initiate the training 
program. This type of training in no 
way resembles the regular chemical 
engineering course. I t  is a separate 
and distinct enterprise calling for dif
ferent treatment and having objectives 
not at all related to our normal peace
time activity.
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Industrial H ygiene Problem s in  the  
Synthetic R ubber Industry
FLOYD A. VAN ATTA and ALFRED M. NOYES
Illinois State Departm ent of Labor, D ir ls io n  o i Industria l H ygiene. Chicago, 111.

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

New processes and raw materials, we well as inexperienced per
sonnel, a lw ays tend to emphasize hazardous situations, and the great
est enem y of industrial health, as well as industrial safety, is ignor
ance. This statement might w ell apply to our synthetic rubber 
industry now being created, our newest and soon to be one of our 
largest process industries. The highlights of hazardous operations 
in the manufacture of various synthetic rubbers are given in this 
article, intended especially for supervisory and operating chemical 
engineers working or planning to work in the industry Editors.

N e o p r e n e  manufacture has been 
thoroughly worked out in this 

country and there has been more ex
perience with it than with most rubber 
substitutes. The chief hazardous mate
rials in the synthesis are acetylene, 
vinyl acetylene, and chloroprene.

Acetylene may be classified with the 
asphyxiant gases. In fairly high con
centrations it has a depressant effect 
on the circulation and respiration and 
is somewhat narcotic. In  the few re
corded cases of industrial poisoning 
there is question as to whether the 
harm was done by the acetylerte itself 
or by hydrogen sulphide or phosphine 
which it commonly contains as impuri
ties. Vinyl acetylene is probably some
what more toxic than acetylene, but 
still would be an asphyxiant.

Like many other chlorinated com
pounds, chloroprene (a liquid boiling 
at 138 deg F .) is considerably more 
toxic than its parent hydrocarbon. 
When inhaled in comparatively low 
concentrations it causes irritation of 
the respiratory tract. Continued ex
posure may produce a fall in blood 
pressure, reduction in the respiratory 
rate and cyanosis. The most serious 
effects are damage to the liver, kid
neys, and testicles, and internal hem
orrhage due to the hemolytic action. 
Von Oettingen suggests that concentra
tions of 0.3 milligrams per liter, cor
responding to about 100 p.p.m., may 
cause toxic effects on long exposure.

e d itn S 'n f11! * 5,?]* i s .,a,.condeI1»«'ition by the 
before the RPniSfr d£llTe,r,,' i by the authors 
F i r S t  V  e- Eu.bb«r Section of the Thirtv-
111, O c t  27^29 . m l ! 7  C o" s re ss ' C hicago,

The maximum safe concentration will, 
consequently, be something below this 
value. Chloroprene may be absorbed 
directly through the intact skin and 
produce about the same effects as it 
does by inhalation.

Processes involved in these syntheses 
will be carried on in closed systems 
and the materials handled through 
pumps and piping. The dangers to 
be considered, therefore, are due to 
leaks in the systems and to acute ex
posures from cleaning tanks and pip
ing. One of the larger rubber com
panies suggests the following precau
tions in handling processes of this 
sort where toxic and highly explosive 
liquids and gases are used:

( 1 ) E s c a p in g  v a p o rs  m u s t  he  re m o v e d  
a t  t h e i r  s o u rc e  b y  e x h a u s t v e n t i la t io n .  
C o u p le d  w i t h  t h i s  th e y  re c o m m e n d  g e n 
e r a l  v e n t i la t io n  a t  th e  ra te  o f  20  a i r  
ch a n g e s  p e r  h o u r .

( 2 )  E x h a u s t  d u c ts  s h o u ld  be lo c a te d  
a t  p o in ts  w h e re  v a p o rs  a re  l i k e l y  to  be 
re le a s e d , su ch  as v a lv e s , g a u g e  g la sse s  
a n d  s im i la r  lo c a t io n s  a n d  a ls o  in  p i t s  
a n d  o th e r  d e a d  a i r  spaces w h e re  v a p o rs  
m ig h t  c o lle c t .

( 3 )  S k in  c o n ta c t  w i t h  th e  l iq u id  
s h o u ld  be p re v e n te d  b y  p ro p e r  p ro te c 
t iv e  c lo th in g .

Safety rules for cleaning out pres
sure vessels cannot be too strict; the 
following precautions must be taken:

( 1 )  A l l  v a lv e s  s h o u ld  be c lo se d  a n d  
s e a le d  u n le s s  a s a fe ty  m a n  is  s ta t io n e d  
a t  s u c h  p o in ts  to  p re v e n t t h e i r  b e in g  
o pe n e d .

( 2 )  A n y  a g i ta t o r s  o r  o th e r  m o v in g  
e q u ip m e n t m u s t  be lo c k e d  o u t .

( 3 )  B e fo re  e n te r in g  a n y  s u c h  vesse l 
i t  m u s t  be th o r o u g h ly  p u rg e d . T h is  ca n
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be d on e  b y  f i l l in g -  th e  vesse l w i t h  w a te r ,  
s te a m in g , a p p ly in g  v a c u u m , a n d  e x h a u s t
in g .  B e fo re  o p e n in g , e v a c u a te  to  as m u c h  
r  a c u u m  as p o s s ib le , b r in g  to  z e ro  g a u g e  
p re s s u re  w i t h  n i t r o g e n ,  a n d  re p e a t  th is  
p rocess  a  second  t im e .

( 4 )  W o r k m a n  e n te r in g  s u c h  a  vesse l 
m u s t  be p ro v id e d  w i t h  s u ita b le  s a fe ty  
e q u ip m e n t s u c h  as g o g g le s , r u b b e r  g lo v e s , 
a n d  fo rc e d  a i r  m a s k s .

( 5 )  A n y  e x te n s io n  l ig h t  u sed  m u s t  
be o f  th e  a p p ro v e d  v a p o r - p r o o f  ty p e .

( « )  T h e  w o r k m a n  m u s t  w e a r  a  m a n 
h o le  h a rn e s s  w i t h  a s t r o n g  la n y a r d  a t 
ta c h e d , a n d  a n o th e r  w o r k m a n  m u s t  r e 
m a in  on  th e  o u ts id e  a n d  r e ta in  h o ld  
o f  th e  la n y a r d .  I n  som e cases w h e re  th e  
m a n h o le  is  n e a r  th e  b o t to m  o f  th e  ta n k  
i t  m a y  be p r a c t ic a l  to  o m it  th e  m a n h o le  
h a rn e s s  b u t  th e re  s t i l l  m u s t  be a n o th e r  
w o r k m a n  d e ta ile d  to  th e  s p e c if ic  d u t y  o f  
o b s e rv in g  th e  w o r k m a n  w h o  is  in s id e .

( 7 )  T h e  w o rk m a n  in  th e  vessel m u s t  
be in s t r u c te d  to  com e  o u t  a t  th e  f i r s t  
in d ic a t io n  o f  d iz z in e s s  o r  i l ln e s s  a n d  
re m o v e d  to  c le a n  a i r .

( 8 )  I t  m u s t  be b o rn e  in  m in d  t h a t  
th e  v a p o rs  o f  m a n y  o f  th e  m a te r ia ls  
used  in  th e s e  p rocesses w h e n  m ix e d  w i t h  
a i r  a re  h ig h ly  e x p lo s iv e .

Except for the production of chloro- 
prene vapors, no further hazards 
should be experienced in the poly
merization of chloroprene. The phenyl 
beta naphthylamine added to the poly
mer to retard aging or further poly
merization, is not generally considered 
to be very toxic. We feel, however, 
that exposure to it should be avoided 
because of the possible long-range ef
fects. Beta naphthylamine has been 
cited as a cause of bladder tumors in 
dye workers, and the addition of the 
phenyl group would probably not de
crease its carcinogenic activity.

BUTADIENE AND STYRENE

What directly concerns the manu
facturer of rubber substitutes is the 
materials he receives to polymerize. 
The material handled in greatest 
volume will be butadiene. This is a 
liquid at 26.6 deg. F. I t  may produce 
irritation of the eyes, nose and throat, 
but apparently has no cumulative ef
fect. Below the lower explosive limit 
of two percent it is mildly narcotic 
and strongly so in higher concentra
tions. There is very little information 
in the literature on the physiological 
effects of butadiene. The recorded ob
servations, mainly concerned with the
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Courtesy U. S . Rubber Co.

Buna S latex is bulked and blended in 
these huge wooden tanks

effects of repeated heavy exposures, 
may have to be modified when there 
has been a more complete study of 
the effects of continued exposure to 
low concentrations. It should be ob
vious that skin contact with the liquid 
is dangerous, due to its low boiling 
point.

Styrene is a liquid boiling at 293 
deg. F. I t  has a powerful odor which 
will prevent prolonged contact with 
large concentrations if the man in
volved is a free agent. This cannot 
be relied on as a control measure, 
however,_ as the, are usually
dulled when the sçiyse of smell is ..of
fended for a long period. Exposure 
to the vapors may cause skin irrita
tion and conjunctivitis. The %rapor 
is also narcotic ip, comparatively small 
concentrations. Irritafjoh of the lungs 
and liver and, kidney damage will 
follow heavy exposures. Concentra
tions of 200 p.p.m. are said to be about 
the safe maximum.

A C R YLO N ITR ILE

Acrylonitrile is a liquid boiling at 
.172-174 deg. F. The toxic effects are 
apparently due to formation of hydro
gen cyanide in the body after absorp
tion. According to the U, S. Public 
Health Service, a typical cyanide re
action follows absorption. The safe 
limit should be 20 p.p.m. or less. This 
is by fa r the most dangerous substance 
so fa r  discussed and should be handled 
only with the most extreme precautions. 
The effects are apt to be acute and 
anyone who shows the slightest symp
toms should receive immediate medical 
attention. Cyanides are easily absorbed

R20

through the skin and it would be well 
to consider the same occurs with this 
compound, at least until there is evi
dence to the contrary.

Polymerization is usually carried out 
in a water emulsion, with the addition 
of soaps as emulsifying agents, cat
alysts (such as peroxides, persulphates 
or peracids), and modifying agents 
which may be halogenated hydrocar
bons, nitriles or sulphur compounds. 
These modifying agents are generally 
materials of known high toxicity and 
should be handled with care. The 

• point of maximum hazard would prob
ably be the removal of modifying 
agents from the latex resulting from 
polymerization.

The member of this group which 
will be commercially important is the 
copolymer of butadiene with isobutv- 
lene. This introduces the new hazard 
of butenes, which are probably below 
butadiene in toxicity. Butenes are 
colorless gases with boiling points be
tween 21-36 deg. F. There is no reason 
to believe that control measures should 
be other than those recommended for 
butadiene. In polymerizing butene 
with butadiene to form butyl rubber, 
two highly volatile and flammable 
gases arc being handled at the same 
time, which would make fire ancD'ex- 
plosion hazards greater than with 
other copolymers thus far discussed.1'

TH IO KOLS AND V IN Y L  PO LYM ERS

Thiokols are made by condensing 
sodium polysulphide with chlorinated 
hydrocarbons. Depending upon which 
chlorinated derivative is chosen, a 
variety of rubbery materials can be 
obtained. The two chlorinated deriva
tives most frequently used are ethylene 
dichloride and' dichlorethyl ether, both 
highly tOxic.

Etheylene dichloride is a liquid boil
ing at 183 deg. F. with vapors of the 
same degree of toxicity as those of 
carbon tetrachloride. The suggested 
maximum permissible concentration is 
100 p.p.m. Irritation of the throat, 
coughing and vomiting have been re
ported as initial symptoms. The pos
sibility of liver damage and other ef
fects of prolonged exposure to mod
erate concentration indicates the need 
for keeping the vapors out of the 
breathing zone of workers. Dichlor
ethyl ether is a liquid boiling at 352 
deg. F. Its close relation to the war 
gas, dichlorethyl ether, suggests that 
it too may cause irritation to the eves 
and lungs. One state has set a maxi
mum permissible concentration for the 
vapors at 15 p.p.m.

Because the reaction takes place in 
aqueous medium and the product is 
coagulated with acid, the hazard of 
hydrogen sulphide must be considered
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in both parts of the process. Past 
experience has shown that hydrogen 
sulphide may cause nausea, headache, 
and irritation of the eyes, as well as 
loss of appetite and loss of weight 
when workers are exposed even to 
moderate amounts day after day. 
Therefore, hydrogen sulphide should 
be removed at the source of genera
tion so that the concentration in the 
workroom air does not exceed 20 p.p.m. 
At least one article has appeared in 
which the source of Thiokol odors has 
been discussed. I t  is believed that 
ethylene mercaptan and other sulphide- 
containing compounds are formed. 
These may be highly toxic as well as 
disagreeable. Efforts to keep the 
hydrogen sulphide out of the work
room air should be just as effective 
with these other compounds.

Two of the most important mem
bers of the vifiyls are polyvinyl butyral 
and polyvinylidene chloride (Saran). 
Common to all of these compounds is 
the hazard of acetylene, the basis for 
synthesis of the monomers. The mono
mer for polyvinylidene chloride is 
made by treating dichlorethnne with 
alkali.

Among harmful materials involved 
in making other monomers and in 
polymerization may be mentioned 
hydrogen chloride, butyraldehyde, and 
several catalysts such as mercuric 
sulphate, benzoyl chloride and uranyl 
acetate in methanol. The various 
processes are carried on in a closed 
system. Therefore, the precautions 
given previously for such handling, 
proper ventilation and avoidance of 
skin contact, should be observed.

M IXIN G  AND VU LC A N IZ IN G

Synthetic rubbers which will be 
most importaiit commercially will be 
compounded and handled in much the 
same manner as natural rubber. This 
is more than a coincidence, for other
wise the rubber fabrication-machinery 
now available would be- useless.

Most of us are familiar- with the 
early history of the rubber industry 
with regard to hazards from acceler
ators and antioxidants. -Aniline and 
some of its derivatives, “hexa” (hex- 
amethylenctetramine), the toluidines 
and paraphenylenediamine caused so 
many eases of poisoning and derma
titis that there was a rush to develop 
harmless or less harmful substitutes. 
With some of the nowcomers there have 
been no reports of harmful effects, 
but much of this information has come 
from direct questioning of manufac
turers rather than from toxicological 
experiments.

Agents most frequently mentioned 
in the fabrication of synthetic rub
ber are diphenylguanidine (D.P.Gr-)i
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phenyl betanaphthylamine (Agerite 
powder), phenyl alphanaphthylamine 
(Neozone), mercaptobenzothiazole 
(Captax), tetramethylthiuramdisul- 
phide (Tuads), tlie dihydroquinoline 
derivatives (Fleetols, Agerite syrup), 
hexamethyleneammonium dithiocarba- 
mate (Latee), dinitrophenyldimethyl- 
dithioearbamate (Safex). Because some 
of these materials may contain known 
toxic substances as impurities (Neo
zone D contains free aniline) and be
cause of the possibility of harmful 
effects after long exposure, direct con
tact with these materials by inhalation 
or skin contact should be avoided.

Among tiie plasticizers commonly 
used with synthetic rubbers, dibenzyl 
ether and tributvl phosphate have 
caused irritation to the respiratory 
tract, even nose bleeds. The chlorin-

reeommended as plasticizers, especially 
for the extrusion of neoprene, but 
should be used very cautiously. This 
means avoiding contact either by skin 
or by inhalation of condensed vapors: 
One of the more obvious means of pre
venting harm from these materials, 
which are poisonous by skin contact, 
is personal cleanliness.

Although no dust should be promis
cuously disseminated into the atmos
phere, toxic dusts should he especially 
avoided. The inorganic accelerators 
most frequently recommended are the 
oxides of zinc and magnesium; these 
may create a nuisance but have not 
been shown to have any definite harm
ful effects. However, lead and mer
curic oxides have been recommended 
and used for special properties. These 
should be most carefully controlled 
both in weighing out and incorporating 
on the mill. Lead has also found use 
in the form of a soap during poly
merization by émulsification. Of course, 
such use also calls for extreme caution 
in handling.

SO LVEN TS

A variety of solvents are used im
préparation of cements and extrusion 
mixtures, coating fabrics and other 
materials, and forming seams in some 
of these coated materials. The syn
thetic rubbers have the outstanding 
property of resistance to many sol
vents which eause swelling and dis
integration in natural rubber. There
fore, we must use special solvents 
when cements and other soft products 
are made. Coal-tar solvents are espec
ially popular. Some have recommended 
coal-tar naphtha (solvent naphtha), a 
mixture of benzol, toluol and xylol, 
having definite toxic properties.

Benzol itself is being used to a great

extent, especially since the so-eailed 
safe substitute, toluol, has been re
stricted by other war needs. The con
troversy about toluol as a safe solvent 
seems to be unending. We do not feel 
that it has been conducted from an 
unbiased or scientific viewpoint. Our 
opinion is that boiling point alone 
does not determine relative toxicity; 
one must know the actual concentra
tion of vapor in (lie air. We do know 
that toluol has an appreciable vapor 
pressure at room temperature and that 
severe poisoning and at least one death 
have resulted from its promiscuous 
use.

Nothing will be gained by seeing 
how much the worker can absorb be
fore blood changes are observed. The 
fact that there have been eases of

would indicate that safe practice re
quires keeping the concentration as 
far below the suggested safe limits of 
100—200 p.p.m. as is practicable. 
Several years ago a limit of 75 p.p.m. 
was suggested for benzol. The A.S.A. 
has raised this to 100 p.p.m .; why we 
do not know.

Ethylene dichloride and monoehlor- 
benzene are the most common of the 
chlorinated solvents. Both are highly 
toxic, suggested limits being 100 p.p.ni. 
for ethylene dichloride and 75 p.p.m. 
for the monoehlorbenzene compound.

Other solvents fre
quently used, especial
ly for vinyl polymers, 
are methyl ethyl ke
tone and butanol. Me
thyl ethyl ketone is 
considered probably 
more toxic than ace
tone ; therefore the 
safe limit would ap
pear to be somewhere 
below 200 p.p.m. The 
suggested safe limit 
for butanol has been 
set at 100 p.p.m.

Buna S and the bu
tyl rubbers appear to 
be the only common 
synthetic r u b b e r s  
which are appreciably 
soluble in aliphatic 
hydrocarbons. I f  the 
petroleum naphthas 
used for dissolving 
these contain aroma- 
ties, as many have 
been found to do, the 
suggested safe limit 
of 1000 p.p.m. must 
be scaled downward.
Before using solvents, 
or for that matter ac
celerators or anti-oxi- 
dants which are iden-

tilied only by trade name, it is wise to 
learn what they really contain.

Because so many instances have 
been observed in industry where a 
window exhaust fan or wall fan is 
considered proper ventilation, we 
mention here that we do not generally 
approve such installations. Positive 
control of solvent vapors calls for re
moval of vapors as close to the point 
of generation as possible, and in such 
a way as to carry the exhausted air 
away from the worker. Nor is the 
current rage for down-draft exhaust 
entirely justified. Hie vapors of most 
of these solvents are heavier than air 
and should fall, but it should be ob
vious that a down-draft exhaust be
neath a table cannot possibly remove 
solvent vapor from the top without 
the workers along the edge of the table 
getting it first. This does not mean that 
ventilation near the floor should not 
he used to reduce fire hazard, but it 
does mean that it is not necessarily 
effective in protecting workmen from 
inhalation of vapors.

1 ulcanization processes can give rise 
to a number of toxic gases, such as 
hydrogen sulphide, carbon disulphide 
and mercaptans. When neoprene was 
introduced into fabrication processes 
there were frequent complaints of a 
“tear gas” generated during vulcan
ization. Most processors claim that re
cent grades give no obnoxious gases.

Butadiene gas, which m ay produce eye and nasa l Ir
ritation, is stored in liquid form under pressure in giant 

spherica l tanks such as these

Chronic poisoning from exposure to 
ated naphthalenes have a long history relatively low concentrations of toluol 
oi serious dermatitis and of poisonings 
which may be fatal. They have been
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Specific H eats of M ixed Acids at 
H igher Tem peratures
JEROME J. MORGAN, DONALD A. BENDER1, AND ROBERT G. CAPELL2
Department o i Chem ical Engineering. Co lum bia  University

 —  C ftem , & M e t  I N T E R P R E T A T I O N  ..

War uses of mixed acids in explosives manufacture have greatly 
stimulated the need  for more basic data on thermal properties, par
ticularly specific heats of nitric and sulphuric acids in various 
strengths and mixtures and at other than room temperatures. The 
authors here describe work at temperatures in the range of 104 to 
212 deg. F. and show that change in specific heat of mixed nitration 
acids with temperature is small. — Edifors.

B a s i c  d a t a  for calculations of the 
heat involved in the preparation 

and use of mixed acids for nitration 
processes include the measurement of 
heats of dilution by Rhodes and Nel
son (6),’ and the determination of 
specific heats of nitric and sulphuric 
acids in various strengths and mix
tures by Biron (1) and Pascal and 
Garner (5). The specific heats have 
been correlated and made more avail
able to American readers by Zeisberg 
(10) and Craig and Vinal (2). More 
recently these data have been pre
sented in an enthalpy and specific 
heat plot by McKinley and Brown (4) 
and in an enthalpy-temperature nomo
graph by McCurdy and McKinley (3).

Specific beat determinations previ
ously reported have all been made at 
or near the temperature of 68 deg. F. 
(20 deg. C.). and the enthalpy plots 
have been based on the assumption 
that the change in specific heat with 
temperature was negligible. The work 
reported here was well under way be
fore the enthalpy plot of McKinley 
and Brown appeared. On account of 
the difficulties in the calibration of the 
apparatus and in the determinations 
of heat capacities at higher tempera
tures the results may not represent the 
same degree of accuracy as some of 
those given for 20 deg. C. (1), (5), 
(7). However, they do represent data 
obtained with fair accuracy at four 
temperatures in the range from 40 
deg. C. to 100 deg. C- (104 deg. F. to

1 P r e s e n t  a d d r e s s :  E .  I .  t i n  P o u t  D o  N e m o u r s  &  
C o . ,  W i l m i n g t o n ,  D e l .

1 P r e s e n t  a d d r e s s :  F l o r i d i n  C o m p a n y .  W a r r e n ,  
P a .

*  R e f e r  t o  b i b l i o . i r r a p U y  a t  e n d  o f  a r t i c l e .

212 deg. F .), and they do show that 
within this range the change in specific 
heat of mixed nitration acids with 
temperature is small.

The authors made use of a calorim
eter in which the sample of mixed acid 
was placed in a glass ja r through the 
cover of which a heating element, 
stirrer and thermometer were intro
duced. The heating element consisted 
of a nichrome coil inserted into a glass 
tube which was then bent to an appro
priate shape. The calorimeter ja r was 
well insulated from a jacket which 
was heated by another coil and kept 
at a temperature somewhat above but 
close enough to the temperature in the 
calorimeter ja r so that the heat leak
age through the insulation was negligi
ble. The calorimeter heater was de
signed so that when operated con
tinuously it caused a temperature rise 
of 0.5 to 1.0 deg. C. per min. in the 
weight of sample (255 cc.) used.

In starting a determination the 
jacket temperature was adjusted and 
the stirrers allowed to run at least ten 
minutes to get constant conditions be
fore the initial temperature reading 
was taken and the calorimeter heater 
turned on. Thereafter readings of the 
calorimeter temperature to 0.01 deg. 
C., and of the heater current to 0.05 v.

Specific Heats at 80 deg. C . oi Mixtures 
along Line 5 oi F ig . 1

— C o m p o s i t i o n ,  P e r c e n t -

91.9% 68.5% Specific
lHSO, LINO, H:SO, HXOa HaO Heat

0.0 100.0 0.0 6S.5 31.5 0.57
9.0 91.0 8.3 63.0 28.7 0.55

32.0 63.0 29.4 46.6 24.0 0.50
60.0 40.0 55.1 27.4 17.5 0.45
SS.0 12.0 80.9 8.2 10.9 0.40

100.0 0.0 91.0 0.0 8.1 0.38

and 0.0025 amp. were taken at regu
lar intervals until the temperature 
rose to 100 deg. C. The rise in tem
perature (AT) for a 5.00 minute inter
val was then plotted against the 
calorimeter temperature. From the 
average curve for this plot AT for the 
standard time interval was read for 
each desired temperature.

In the calculation of results the fol
lowing modification of the ideal 
calorimeter equation (8) was used: 

K A V t  
W a t

In this equation, CP is heat capacity 
in calories per gram; K, calorimeter 
constant including the conversion fac
tor 0.239 calories per joule; AT, rise 
in temperature for time f; V, average 
voltage; A, average current in am
peres; and f, time in seconds.

K  in this equation is constant only 
at a given temperature and in the 
determination of its value it was found 
that the viscosity of the standard 
liquid influences the value found for K. 
Wilson and McCabe (9) have likewise 
reported that water gave results 3 to 4 
percent higher than caustic soda solu
tions in the calibration of a bomb. In 
the present work water and glycerine 
were also tried, but ethylene glycol 
was chosen for the determination of 
the values for K, because it has a low 
vapor pressure at the desired tem
peratures and its viscosity approaches 
that of the acids studied.

The method used in systematically 
exploring the mixtures of acids may 
be explained by use of Fig. 1, a tri
angular diagram for the composition 
of mixtures of three components. The 
line B  represents the composition of 
mixtures in all proportions of 91.9 per
cent sulphuric acid and 68.5 percent 
nitric acid. Determination of the heat 
capacities of these acids and a number 
of the mixtures of the two in varying 
proportions give data which were 
plotted for each desired temperature 
as shown in Fig. 2. From the average 
curve of the plot in Fig. 2 there could 
be read for different mixtures the heat 
capacities in calories per gm. per deg. 
C., or specific heat at this temperature- 
This gave, data as shown in the accom
panying table.

( P lea se  tu rn  to  p a g e  124)
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50 Percent A
Percent B 50

A ,s M % H „ S 0 4
B is 68.5 % HN03

FIG . 2 — S p e c if ic  H e a ts  o f  M ix tu re s  
A lo n g  L in e  B o f  F ig . 1, 8 0 °  C.

Z e ro  P e rce n t H2504

F IG . I — T yp ica l C om positions f o r  
3 -c o m p o n e n t M ix tu re s

100 H20 0\  If

Zero P ercen t H2S04 

FIG. 4  — S p e c if ic  H e a ts  a t  6 0 ° C,

Z e ro  P ercent H2S04 

FIG . 3  -  S p e c if ic  H e a ts  a t  4 0 °  C

'100 H20

FIG . 5  -  S p e c ific  H e a ts  a t  80 ° C. FIG . & -  S p e c if ic  H e a ts  a t  100° C.
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By a repetition of this process, data 
were obtained for specific heats at 40, 
60, 80, and 100 deg. C. for mixtures of 
acids with the compositions fixed by 
the different lines shown in Pig. 1. 
These data are summarized in the 
curves of equal specific heats on the 
triangular composition charts of Figs. 
3, 4, 5 and 6, from which the specific

heats of most mixtures of sulphuric 
acid, nitric acid and water from 104 
to 212 deg. F. may be estimated.
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Determining the Coefficient of 
Evaporation of Humidifiers
EDWARD LEDOUX C iv il Engineer, Lcrfrobe, Pa,

C hem . & M e t  I N T E R P R E T A T I O N

Before discussing the coefficient of evaporation of humidification 
apparatus, the author clears up the often puzzling matter of the dis
tinction between the wet-bulb and the adiabatic saturation tempera
tures encountered in psychrometry. He then defines the coefficient of 
evaporation in both exact and approximate forms, and shows how it 
and the exit absolute humidity can be determined for humidifiers 
when the heat transfer coefficient is known. Conversely, he shows 
how to calculate the heat transfer coefficient for the case of a coke- 
packed tower, when the coefficient of evaporation is known.— Editors.

Be f o r e  d is c u s s in g  the coefficient o f  
evaporation , the tem perature o f  

adiabatic satu ration  m ust be correctly  
defined and its  relation  to the wet-bulb  
tem perature m ade clear, since the  
v a lid ity  o f  the m ethod o f  determ ina
tion  g iv en  hereafter  rests  up on  this 
relation , w h ile  the accuracy o f  deter
m ination  is  dependent up on  the exacti
tude o f  th e  ad iabatic sa tu ration  curves.

The equation defining the tempera
ture of adiabatic saturation t .  of an 
unsaturated mixture of any carrier
gas and any vapor at temperature t 
and absolute vapor content w i s :

(A )  (B) (O
Ct -f- L/w - f-  c , .  ( I  ( )  in

(D) ( E )

=  Ct. +  L.w. (1)

where term (A.) is the sensible heat 
in the carrier gas; term ( B )  is the 
latent heat in the vapor; term (C) 
is the sensible heat in the vapor (su
perheat) ; term (D ) is the sensible 
heat in the carrier at saturation; and 
term (E ) is the latent heat in the 
vapor at saturation. The lefthand 
side of the equation, terms (A.) +  
(B )  +  (C), represent the total heat 
in the unsaturated mixture; while the 
terms on the righthand side, terms

(D) +  (E ), represent the total heat 
in the saturated mixture. In this rela
tion of Equation (1), 1/ and L ,  are 
the latent heats of vaporization of the 
vapor at the dewpoint and at satura
tion, respectively, in B.t.u. per pound 
of carrier gas, t '  is the dewpoint tem
perature of the unsaturated mixture, 
w, is the absolute vapor content at 
saturation in pounds per pound of 
carrier gas, and C and cp„ are respec
tively the specific heats at constant 
pressure of the carrier and the vapor 
in B.t.u. per lh. I t  will be noted that 
the vapor present in the unsaturated 
mixture was vaporized at the dew- 
point.

I f  the above relation is plotted 011 

the psychrometrie chart for different 
values of t, (see Fig. I ) ,  the result 
is a family of curves called adiabatic 
saturation lines, which are the locuses 
of all unsaturated conditions having 
the same adiabatic temperature. The 
curvatures of these lines, which are 
concave upward, increase with the 
corresponding value of t„

Rearranging Equation (1), after 
adding the quantity L,w to both sides, 
gives the equivalent equation of the 
adiabatic saturation lines:

C (i -  t.) +  cp, (i -  I’) w 
+  (L' — L ,)w  — L, ( w. -  w) (2 )

Under this form, it will be seen that 
the heat required to vaporize the added 
vapor (righthand term) is supplied 
by: (a) the decrease in sensible heat 
of the carrier (first term on left), (b) 
the disappearance of the superheat 
in the original vapor (second term 
on the left), and (c) the disappear
ance of the extra latent heat in the 
original vapor due to the change in 
dewpoint. The added vapor is vapor
ized at temperature t, and since the 
expressions of total heat in Equation
(1) do not include the heat in the 
liquid, any makeup water must be 
supplied at this temperature.

Equation (1), or more simply the 
adiabatic curves which express it, will 
permit the determination of the abso
lute vapor content of an unsaturated 
mixture fo r a given value of its tem
perature if t ,  is known. The dry-bulb 
temperature t  can readily be deter
mined by means of an ordinary ther
mometer. Is it then possible to meas
ure t ,  by any simple method'?

Let us place in a current of 1m- 
saturated carrier gas various evapora
tion surfaces differing both in shape 
and size (Fig. 2). The carrier gas picks 
up vapor as it contacts the wetted sur
face, despite the fact that no outside 
heat will be supplied for vaporization 
except by radiation from the sur
roundings. Furthermore, if the ve
locity of flow is sufficient, radiation 
effects will be negligible and the ex
periments can be considered adiabatie. 
The thermometers in each case will 
give the temperature of the liquid 
being vaporized. Runs are made not 
only with different surfaces but also 
with different velocities and different 
unsaturated mixture conditions. In all 
eases an eauilibrium will he reached
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Porous
mafaria!

Temperature, Deg. F.

Porous m a te r ia l-
InleF Conditions 

t-100%  R.H. *25  °!o 
lo-O.OI, Os'0.0168Itjlb.—  
I s '1 2 %  Ls -ipso B.t.u./lb. 
F/ow ‘ 3,060lb/hr. dry a ir

W a fe r ja c k e t

when the temperature of the liquid 
stabilizes at a definite value tv, called 
the wet-bulb temperature.

W ET-BULB TEM PERATU RE

These experiments show that in the 
particular case of air-water vapor mix
tures, for given unsaturated conditions, 
iw remains the same whatever the ve
locity or size and shape of the surface. 
For all practical purposes it is equal 
to the temperature of adiabatic satu
ration t,. However, these experiments 
also show that this fortunate fact is 
not general and does not apply to all 
carrier-vapor mixtures. In the par
ticular case of air-water vapor mix
tures, the temperature of adiabatic 
saturation and therefore the absolute 
humidity can he determined by the 
wet-bulb method, but this is not true 
of all carrier-vapor mixtures.

From the fact that the wet-bulb 
temperature is independent of velocity 
and evaporation surface results the 
fact that the coefficient of heat trans
fer in this process and the coefficient 
of evaporation are bound by a con
stant ratio dependent solely on the 
unsaturated mixture conditions. Effec
tively, the condition for adiabatic 
vaporization can be w ritten: 

h (i -  t.) = L„K(w. -  w)

K  " i -  t.. 
in which K  is the coefficient of evapo
ration in pounds per sq.ft. per hr. 
per pound difference in absolute vapor 
content and h is the coefficient of heat 
transfer in the process in B.t.u. per 
sq.ft., hr. and deg. F. I t  is important 
to note that the latter is not simply a 
coefficient of convection since it in
cludes, along with the heat transfer 
from the carrier, the disappearance of 
superheat and extra latent heat in the 
original vapor. I f  the carrier is dry 
at the inlet, the coefficient reduces to 
that of convection, he, between the car
rier gas and the surface. For dry gas,
h ~  he.

Equation (3) shows that if the wet- 
bulb conditions are independent of 
velocity and evaporation surface then, 
although K  and h individually vary 
with these factors, their ratio does not. 
The ratio depends solely on the con
ditions of the mixture in the manner 
determined by Equation (3) which, in 
the case of air-water vapor mixtures, 
becomes :

h w.
k ~ l ‘ T

■ w
Ji t -  t. (4)

In  the light of Equation (2) defining

Fig . 1 Skeleton psychrometric diagram  showing adiabatic saturation line

F ig . 2 Several types of wet bulbs, illustrating independence oi wet-bulb temperature
of type of wetted surface

Fig . 3— C ylindrica l hum idiiier used to illustrate calculation of coeiiicient of evaporation

l  _  0 .4 8 (t -  t')w +  (L1 -  L.)w 
L, (w, — w)

The fraction in the denominator is the 
ratio between the heat in the vapor 
and the heat required for vaporization. 
This ratio tends toward a definite 
limit function of t, as inlet conditions 
approach saturation. For instance, if 
t. =  86 deg. F., (he limit is 0.15.

I f  instead of using the exact Equa
tion (2) we use the approximate one:

0.24 (i -  l.) +  0.48 (I -  t.) w
=  L . (w. -  w) (6)

we have the approximate relation in
dependent of t often found in the 
literature1:

=  0 .24  +  0 .48  tu

in which h and (0.24 +  0.4Sw) are 
respectively the coefficient of convec
tion and the specific heat of the humid 
mixture.

For dry air, both the exact and ap
proximate relations reduce to :

Elimination of K  between Equations 
(7) and (5) gives the relation between 
h and he:

h.
0-48 (t — t')w -f- (// — L,)w (8)
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L, (w, — w)

I t  is thanks to the constancy of the 
ratio h /K  that radiation effects can be 
rendered negligible during wet-bulb 
readings. This is accounted for by the 
fact "that increasing the velocity of 
flow considerably increases the rate of 
evaporation, while the amount of heat 
radiated to the evaporation surface is 
independent of the air velocity, hence 
remaining constant so that its percen
tage effect on the result can be made 
negligible.

Equation (7) will permit calcula
tion of the coefficient of vapor trans
fer of a surface is its coefficient inde
pendent of the nature of the surface 
is known, and conversely, the cal
culation of hr if IC is known.

Numerical Example 1—Determine 
coefficient of evaporation of the hu
midifier shown in Fig. 3 and the exit 
absolute humidity resulting from adia
batic humidification for a flow of 3,060 
lb. per hr. (dry air basis) when the 
inlet conditions are 100 deg. F . and 
0.01 lb. per lb. abs. humidity ( t , =  
72 deg. ¥., w. =  0.0168).

According to Walker, Lewis and 
McAdams (“Principles of Chemical 
Engineering,” McGraw-Hill Book Co., 
Inc.) the coefficient of heat transfer by

1 For instance, see Perry 's “Chemical 
bnirineers Handbook.” 2d Edition. McGraw- 
H ill Book Co., Inc. (1941).



convection for gases flowing in pipes 
is:

h. =  0 .22  c ,  T fi i  (9 )

in which V is mass velocity (here equal 
to 3,060 X [ ( l+ 0 .0 1 ) / i ]  -r- (0.612 
X 3,600) — 1.4 lb. per sec. and sq.ft.) ; 
D is the inside diameter in inches; 
T, is the average absolute temperature 
in deg. F. ; and cp is the specific heat 
of the gas in B.t.u. per lb.

In the present case, the average tem
perature will be about 98 deg. F. (558 
deg. abs.) and the coefficient of heat 
transfer for the considered pipe will 
be hc =  0.22 X 0.24 X 55S* 1.4°Y10°-2 
=  2.97 B.t.u. per hr., sq.ft. and deg.
F.

From Equation (7), the coefficient 
of evaporation will therefore be K  =  
2.97/0.24 =  12.4 lb. per hr., sq.ft. and 
lb. difference in absolute humidity.
The humidification efficiencv will be:

at 100 deg. F. (p 
0.0102). Then

0 and io, =

E  ■■ =  1

29.92
: X  0 .000315 I 70'*

0 .623 +  0 .0102  '

= 0.0148 V°'s 
and h e =  0.24 x  0.0148 V oa  =  
0.00355 F°'3 in B.t.u. per hr., deg. F. 
and cu.ft. of packing.

The general formula for the coeffi
cient of heat transfer for beds of 
broken solids determined by C. C. 
Furnas3 is more complicated:

h, ■■
1.7 J ’0.3 10(1.68/ -  3.56/ )

d«1

2 C. C. Furnas, Trans. Am. In s t  Chem. 
Eng., 24, 142 (1930).

In this expression lu is in B.t.u. per 
sec., deg. F . and cu.ft. of packing, A 
is a constant characteristic of the solid 
and gas, /  is the fractional value of 
voids in the bed, v is the flow in stand
ard cu.ft. per sec. and sq.ft., and d  

is the particle diamdter in ft. The 
constant A  is probably introduced be
cause, in the method of determination, 
the lag caused by conduction inside 
the solid is not taken into account.

Dividing the right-hand side by 0.24 
will give the general formula for the 
coefficient of evaporation for broken 
solids ivetted without excess in lb. per 
sec. and cu.ft. of packing per lb. abso
lute humidity difference.

G raph ica l A pproach  to 
L each ing  P rob lem s
C. A. LEE Engineer , Evanslon. III.

= X _  e = 0.19
and the exit absolute humidity will be 
given by:

- 0 1 3
0.0168 -  0.01

w hence
w, = 0.01129 lb. per lb. 

From the psychrometrie chart the exit 
temperature will be t , =  95 deg. F. 
on the 72 deg. F . adiabatic saturation 
curve.

Numerical Example 2—The follow
ing example will illustrate the reverse 
calculation of hc when K  is known.

Determine the coefficient of -heat 
transfer for 3 in. coke packing.

According to the plot by Sherwood 
(in Perry's Handbook), showing the 
results of Whitman and Keats, the 
coefficient of evaporation for 3-in. 
coke packing can be expressed b y :
K ' /  V  V - *

To = (¿ o )  or "  0 238 y°-
In this relation K '  is in pound mols 
per hr. and cu.ft. of packing per a t
mosphere of vapor pressure differ
ence. Expressed in lb. per in. of 
vapor pressure difference, the expres
sion is :

A" = 0.000315 F>-5
I t  can be shown that the relation 

between K '  in lb. per in. and K  is:
K 29.92 -  p
A" 0.623 +  w.

in which p is the vapor pressure of the 
unsaturated mixture in inches. This 
shows that if K  is independent of the 
inlet conditions, 1C is not. In  the ease 
under consideration, the plot, does not 
state the inlet conditions to which the 
coefficient refers so, for the sake of 
completing the present example, let us 
assume that it corresponds to dry air

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

Leaching theory is still inadequate, although by various graphical 
and analytical methods, satisfactory results can usually be achieved, 
even though a  certain amount of adaptation m ay be required after the 
equipment has been put into operation. Our author has worked out 
a simple graphical approach to leaching problems em ploying a coun
tercurrent diffusion battery, which enables the problem to be visualized  
readily and gives a  "framework and background" for the calculations, 
as he expresses it.—  Editors.

O u it e  a  g oo d  d is c u s s io n  of leach
ing is given in Badger and Mc

Cabe’s “Elements of Chemical Engi
neering” (McGraw-Hill Book Co., 
Inc.). Although, as these authorities 
state, the theory so fa r  is quite inade
quate, analytical and graphical meth
ods have been worked out. In this 
connection, see an article by Arm
strong and Kammermeyer (Ind. Eng. 
Chem., 34, 1228, Oct. 1942).

Such theory as is available does not 
make it easy to visualize the problem 
and a process engineer seeking aid in 
revising a present layout would prob
ably feel somewhat at a loss. The 
diagrams given as a part of this article 
were developed to make the principles 
evident, and to give a framework and 
background for the actual calculations.

Assume a battery of closed tanks, as 
in Fig. 1, through three of which in 
series it is desired to pump hot water 
or some other solvent countercurrently. 
The possibility of pumping also 
through a fourth tank is being con

sidered. Samples of the solvent can 
be taken during the cycle, but samples 
of the solid material being leached 
cannot be obtained until the tanks 
are finally opened at the end of the 
cycle. There is a question how much 
good is being done during the last 
hour of operation, and whether a 
fourth tank in the series would be 
worthwhile.

DIFFUSIO N  B A T T E R Y  O PERATIO N

In  a countercurrent diffusion bat
tery the fresh solvent, which is at zero 
concentration, goes to the oldest tank 
first. The flow through one tank 
equals the flow through each following 
tank but the concentration increases 
along the way. Periodically, a t inter
vals, the oldest tank is disconnected 
and opened up, while a fresh tank is 
hooked on to the line at the other end. 
The piping arrangement for doing this 
has been pretty well standardized.

The curves of Fig. 2 show the rise 
in concentration of solute in the sol-
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In i t ia l  co n ce n tra tio n , c¡ 
Quantity o f Solvent- Pumped

H ea te r

Solution
out A t  tim e  t

S olven t 
in. c.

•T h ird  ta n k

... F i r s t_  
P erio d

.Second
Period

T h ird
Period

Com plete Cycle fo r One Tank

Solution  
■ out,, c .

Fig . 1— Countercurrent diffusion battery 
of three tanks in line , w ith a fourth tank 

exhausted, ready for dumping

2 Curves for a  single cycle of three 
leaching tanks, showing concentration 

changes in each tank

F ig . 3— Concentrations of solute in sol
vent and m aterial during three cycles in 

a  single leaching tank

vent as it flows through the battery of 
three tanks. Obviously, concentration 
of the solvent leaving one tank equals 
the concentration of solvent entering 
the following tank. I f  we assume (as 
is not always the case) upward flow 
through the tanks, the concentration 
of solute retained by the material at 
the top of one tank tends to equal 
that at the bottom of the following 
tank. An equivalent statement is true 
for downward flow.

Fig. 2 was drawn for the variation 
in concentration of the solvent during 
a single period of the cycle. The 
changing concentration in the three 
tanks is shown for this one period. 
The curves showing the concentration 
in the three tanks during one period 
are also, correctly, the three parts of 
the curve for one tank through three 
periods of a cycle. In  Fig. 3 let us 
draw a curve for the concentration of 
solvent leaving one tank and have it 
cover the entire cycle for that tank. 
We will use “concentration” as ordi
nates for the curve. For the hori
zontal scale it will be convenient, in- 
■stead of using “time,” to use the 
quantity of solvent pumped in that 
time. Then area on the diagram will 
represent solute removed from the 
material.

Fig. 3 shows a complete cycle for

solvent passing through the tank. 
Curve a b e d  shows the concentration 
leaving the tank at any instant, and 
( urve e f  g li i  shows the concentra
tion entering the tank. The only data 
needed for drawing the curves are the 
concentrations of solvent leaving the 
one tank through a representative 
cycle. As the curve will be “smooth,” 
half a dozen data should suffice. They 
need not be taken at regular intervals. 
I t  follows from the hook-up that curve 
e f  g is identical with curve b e d ,  
merely being displaced horizontally 
one period to the left.

S IG N IF IC A N C E  O F A R EA

Area between the two solvent-eon- 
eentration curves, summed up to any 
point, gives the amount of solute re
moved in the solvent up to the cor
responding time. As shown on the 
chart, this area Q is equal to S 
(Cj—c,) A w, where Q is the pounds 
of solute removed in time t, c~ and Ci 
are the leaving and entering concen
trations respectively, and to is the 
pounds of solvent pumped. It is
simple then to figure the concentration 
of solute remaining in the material 
and to draw a curve showing average 
values fo r this concentration through 
the cycle. A t any point on this curve 
the concentration of solute remaining

in the material is c, — Q/W, where c, 
is the initial concentration and IF is 
the total pounds of solute initially in 
the material in the tank. This curve 
is given as m n o p in Fig. 3. I t  is 
shown by a dotted line, since it is 
really only a reference line about 
which a series of curves can be cen
tered to show concentrations of the 
solute left in the material at different 
levels in the tank. Two boundary 
curves «are shown in dotted lines. One 
curve represents the concentration at 
the top of the tank and other shows 
concentration at the bottom.

Concentration is same throughout 
the tank at the start but (on original 
assumption of upward flow) concen
tration at the bottom comes down 
much faster for a while and tends 
to equal the value at the top of the 
tank from which solvent comes. In 
other words the two boundary curves 
tend to become identical, with the same 
horizontal displacement of one period 
as was observed in the case of the sol
vent. incidentally, the area between 
the boundary curves has no signifi
cance.

Consideration of Fig. 3 shows that 
the practical effect of adding an addi
tional tank in the line is to extend the 
righthand part of diagram, and in so 
doing, to accomplish two things with
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the same rate of pumping: (1) to ex
tract more of the total solute; and (2) 
to make the top and bottom of the 
tank more nearly alike in final con
centration.

This discussion has had in mind 
the revision of an existing set of tanks. 
So fa r as its applicability to original 
design is concerned, the practical value 
of the method lies in its ability to

show graphically the nature of the 
operation. I f  one can actually visual
ize the operation itself, it should be 
possible to use such theory as is 
available in designing a system that 
will work fairly well from the start, 
even though certain improvements in 
operation may have to be brought 
about after putting the equipment 
into operation.

R ela tio n  of H arm on ic  a n d  
L ogarithm ic  M eans
JOSEPH D. PARENT Chem ical E ng ineer in g  Dept.

K a n s a s  State College, Manhattan, K a n sa s

•Chem . & Met. I N T E R P R E T A T I O N -

The harmonic m ean of two quantities, which equals twice their prod
uct, divided by their sum, is often met in calculations of engineering 
quantities. In other cases the log m ean is encountered, and sometimes 
both m eans together. The author has derived a  chart of the relation 
between the two means, by use of which it is often possible to employ 
the simpler arithmetic average of variable quantities, producing a cor
rect result by a  correction factor taken from the chart.—Editors.

T h e  H a r m o n ic  m e a n  of two quan
tities is defined as twice their 

product divided by their sum. It may 
be encountered frequently, as for ex
ample in the calculation of the arith
metic average of either of the two 
variables related as follows.

xy = constant (1)
For example, in the study of the flow 
of fluids the equation of continuity is 
often used. I t has the form :

u A p = J  (2)

where « =  linear velocity, A 1= cross- 
sectional area of the channel, p— 
density, M  =  mass and 6 =  time. Of 
course M /6  lias a fixed value fo r steady 
How. For liquids, p normally under
goes only a slight variation so that 
one may write for this case 

111 +  u 2 M  /  1 

2  ~~ 20p V -d

thermal behavior of a perfect gas, and 
it may be advantageous to know the 
relationship existing between the two 
means. The following equations 
demonstrate that whereas the true 
average pressure depends on the log 
mean of the terminal volume values, 
the arithmetic mean pressure is related 
to the harmonie mean of these volume 
values.

i :

”  PdV  =  n  f t  r  In  ^  
f n  V  i
■•vs

(6)

V ■ + i) (3)

(4)

(5)

29p V. A i X .

OpA U.M.
where V a.a*. denotes the arithmetic 
average velocity of the fluid, and 
An.n. denotes the harmonic mean of 
the two area values.

The log mean is encountered in 
many equations relating to flow of 
energy or of materials. Both the log 
and harmonic means are encountered 
in certain equations governing the iso-
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V l. m. (9 )

where Fi Jf. denotes the log mean of 
the two volume values. I f  Va.a«. is 
used to indicate the arithmetic average 
of the terminal volume values and 
V H.s. stands for the harmonic mean of 
these values it can be shown that

'  - t C w t  +  w t )  «» )

-  Y Z T .  »  »
In the application of Bernoulli’s 

Theorem to the isothermal flow of per
fect gases one encounters the term 
S  V d p ,  the evaluation of which will 
serve as another example. By analogy 
to Equations (G) to (11) inclusive, it 
may be shown that in this case

V *,. =  ■■ (12)
E l . S t .

and

V a.a,. =
n i t  T

(13)
P  a.M.

For the sake of simplifying calcula
tions one may write

i : V d p  S3 V a . a ,. ( P i  -  P i) (14)

Equatipn (14) is good only when Pi 
and P . do not greatly differ. I t  may 
be made accurate by the introduction 
of a correction factor X  which is 
equal to V Av. / V a.a,.

Vdp =  V a .a ,. (P -j -  Pi) X  (15 )rJ r i
Inspection of Equations (12) and (13) 
reveal that

P  Jl.M.X  = (16 )

| ri PdV = Pa,.{Vz -  Vi) (7)

Equations (G) and (7) may be solved 
for P.i„. and one obtains

_  n R T  , F 2 

A’\ Vt -  Vi Vi

C h a r t s h o w in g  re la t io n  o l h a rm o n ic  a n d  

lo g  m e a n s  fo r  v a r io u s  ra tio s  o f the  tw o  

q u a n tit ie s  in v o lv e d

P l. m.
The usage of Equation (14) amounts 
to equating X  to unity, and in general 
overlooking the difference between the 
harmonic and log means of the ter
minal pressures. For this reason a 
graphical representation of the rela
tion between the two types of means 
will be given.

Let the quantities in question be 
designated by A  and B, while Ma and 
Ml  will stand for the harmonic and 
log means respectively.

2 A B
M s  =  -7" .  .. (17)

M l =

A  +  B  
A  -  B

(18)

(19)

In  {A /B )
2 {A /B ) In {A /B )

{A /B Y  -  1 
A series of values of {A /B)  can be 
assumed and the corresponding values 
of X  calculated. The accompanying 
graph shows the relationship existing 
between these two variables. With 
the aid of this chart one may easily 
use Equation (15) for all values of 
Pi and P- and thereby avoid the usage 
of the less accurate Equation (14). 
Sinee the graph is general one may 
compare the harmonic and log means 
of any two quantities.
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High-Octane Aviation G asoline Program  
Continues to Expand
EDITORIAL STAFF REPORT

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

Development of this country's aviation fighting fuel program since 
1941 reveals all the resourcefulness and persistence against obstacles 
that has alw ays characterized American industrial enterprise. Allied  
aviators now have enough gasoline as w ell as high explosives to pry 
all Germany w ell off the map, but several times within the past three 
years mistakes of judgment reached the blue-print stage that, once 
committed, would have greatly prolonged the war and cost innumer
able lives. Herein Mr. Ickes, Petroleum Administrator for War, reveals 
before the Truman Committee some of the difficulties encountered in 
realizing the program. At the sam e time, it is fitting that due credit 
be given to the Standard Oil Co. of Louisiana, w hose Baton Rouge 
units are among those contributing so much to the aviation gasoline  
and synthetic rubber programs. These units, recently toured by a 
number of notables, are shown in the photographs.— Editors.

I n  t h e  sp r in g  of 1941 this country 
was producing only approximately 

24,000 barrels of 100-oetane gasoline 
daily. During May of the same year, 
the Office of Petroleum Coordinator 
for National Defense was created by 
the President, and one of the first 
acts of this office was to set up com
mittees of the oil industry throughout 
the country to work with the Coordi
nator on defense undertakings. At 
that time Mr. Ickes called for a doub
ling of 100-octane capacity, which 
would mean 80,000 bbl. daily, since 
at that time production was only ap
proximately half of the capacity of 
the industry.

However, the Office of Production 
Management then held the view that 
this country was in a comfortable posi
tion for the forthcoming 12 or 15 
months, or until the summer and fall 
of 1942. Nevertheless, it recommended 
that we should increase our facilities 
for 100-octane production over a period 
of 18 months by 25 percent. Accord
ing to that plan, our industry would 
have been shooting at a capacity of
50,000 bbl. per day by the first of this 
year !

A t the tim e the Office o f Petro leum  
C oord inato r fo r  N ational D efense was 
created , the in d u s try  had  alm ost tw ice 
the 100-oetane capac ity  th a t was be
in g  utilized. Some p lan ts  w ere sh u t 
down and  some w ere ru n n in g  a t  re 
duced capacity . N a tu ra lly , therefore ,

there was some reluctance on the part 
of industry to increase its investments 
in highly specialized equipment neces
sary to produce this material. I t  costs 
about $5,000,000 to build a 100-octane 
installation of any respectable size, and 
even in normal times it takes a year 
or more to complete a plant and get

it into large-scale and full operation.
One reason why the petroleum in

dustry was hesitant about a large-scale 
expansion of 100-oetane capacity was 
that there was no assurance of a 
market for the product after it was 
made. The Army and Navy could 
not, under the law, make contracts for 
deliveries beyond one year. I t  would 
take that long to build the plants and 
several additional years to amortize 
the investment.

Consequently, in September 1941, 
the Petroleum Coordinator obtained an 
informal agreement from Secretary 
Jones that he would supply financial 
assistance to build the plants when
ever that was necessary and would 
contract for the purchase of the out
put. At the same time, instead of 
nearly doubling capacity, he recom
mended that it be raised to 120,000 
bbl. per day.

From that time until the present, tre
mendous difficulties have been encoun
tered. The first was that there were 
only a few refiners in the entire coun
try who knew how to make 100-octane 
gasoline. The second was that the 
steel, copper and other materials re
quired for new refinery facilities were

F low  sheet illustrating the processes related to the production of aviation-grade 
gasoline from natural gas derivatives

Courtesy Petroleum Administration for Wai

N a tu ra l Gasoline
Gas P lants

* I sopen fa n e --------------  ■ \ “
• N a tu ra l g a so lin e   S ta b iliz a tio n

  B u t a n e - — -  - |

Bufotne
  —   1_____
Dehycfrogenation ■*fsobutane -  Isom erization

Buten es Buten es 1

Base s tock  
p lu s  ̂ e a d

87'-octane

P olym erization

D t iso  b  u tyfene  
C od im eri - .

Hydrogenation I

Isobutane

j A lky la tio n  fr 

Alky  la te  ■

1 Bfencfíno* ***
] Plenni" L

t  ï  »—no s: s?
Octane

I  Propane
fsobutane ethane

Ethylene
P la n t

A lkylat/on ^ Ethylene

j . Propylene  
A Ik y  fate
neohexane Benzene

“ Cum e n e --------—1 P lan t  j

CHEMICAL & METALLURGICAL ENGINEERING • J V X E  ID.’,
1-20



Above— The Huid "ca t"  cracker at the right, iirst in this 
country, has operated at Baton Rouge for a  ye a r

Lett— Gases processed in this debutanizer and splitter plant 
are produced by a fluid cata lyst cracking unit

critically scarce. The third difficulty 
was that the refinery engineers esti
mated that it would take from 12 to 
18 months to build the required new 
units.

In order to overcome in part the last 
difficulty, a survey of all of the 100- 
octane plants in the country was made 
to determine how much they were then 
producing and to learn whether there 
might be ways to step up that produc
tion. Simultaneously, other refineries 
were surveyed to ascertain in what 
ways they could contribute to the pro
gram. By November 1941, a com
prehensive program was presented to 
the Supply Priorities and Allocations 
Board for new plant construction, for 
additions to existing plants, and for 
certain changes in refinery operations 
which would give an immediate in
crease in production. Before Pearl 
Harbor, there was also set up the 
Petroleum Industry Council for Na
tional Defense, the first meeting of 
which was held the day after the bombs 
fell on Honolulu. This Council then 
immediately became the Petroleum In 
dustry W ar Council.

SIN CE P EA R L  HARBOR

What has happened since. Pearl 
Harbor is really amazing. Credit for 
this can justifiably be equally divided 
between the petroleum concerns and 
government officials in charge of the 
program. Included, of course, is how 
the oil companies agreed to pool pa t
ents and processes that had been 
worked out over many years at huge 
expense; how the experts of the Office 
of the Petroleum Coordinator and of 
the industry literally wrought magic

in squeezing out two barrels of 100- 
octane gasoline where only one had 
flowed before; how rival companies 
shared their raw materials, their 
blending agents, their facilities and 
their knowledge.

Success was attained notwithstand
ing a lack of understanding by many 
persons in high authority, despite a 
frightening drain by the armed forces 
upon the technical talent of the indus
try, and in spite of the fact that the 
program had to be cleared through 
many government agencies in competi
tion with other pressing programs.

I t  was only in October 1941, that 
those in authority agreed to the doubl
ing of the productive capacity of avia
tion gasoline to some SO,000 bbl. daily. 
In  December it was deeided to raise 
the original capacity to 120,000 bbl. 
daily. A further expansion to 180,000 
bbl. was authorized in February 1942, 
and another to 250,000 bbl. in March 
of that year. Additional productive 
capacity was authorized in May.

Official figures of military require
ments, meanwhile, had been almost 
impossible to obtain. I t  was not until 
May 1942 that a semi-official estimate 
showed that by December 1943 the de
mand for 100-octane would be of the 
same general order of magnitude as 
the production that industry had al
ready set out to make. Even this esti
mate was based on a then-obsolete 
plane program.

Even in September 1942, the situa
tion was still such that no new official 
long range figures were available for 
1944,’and the Office of the Petroleum 
Coordinator had to make its own un
official estimate based on information

from the Aeronautical Board. This es
timate indicated a requirement in 1944 
almost double that estimated earlier 
in the year. Between February and 
April of this year the indicated re
quirements rose again sharply. The 
end is not yet in sight.

The petroleum industry produced 
during April 1943 more fuel every day 
than official requirements figures of 
last July indicated would be neces
sary. In  July of this year it is ex
pected to produce more fuel than the 
best estimates of a year ago had be
lieved would be necessary by next 
winter.

However, it takes a year or more to 
build such plants and the decisions 
reached now to install new 100-octane 
facilities cannot have any practical 
effect until about a year from now. 
The decisions of a year ago are pre
venting us from now producing what 
we could have produced in plants which 
were properly engineered and which 
are being properly constructed, but 
which are coming into production 
slowly, month by month, rather than 
with great rapidity, because of failure 
to provide construction materials to 
finish them.

Construction materials required for 
these plants are highly specialized and 
it is not the absence of cement and 
lumber which has retarded them. In 
fact, it is not even the absence of steel 
plate. The difficulty has been that the 
apparatus used is extremely intricate, 
takes a long time to engineer and even 
today can be built in only a few shops. 
Those same shops are h e a v ily  employed 
in the Navy program, the M aritim e  
program and the rubber program, as
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well as the aviation gasoline program. 
Until the first of this year, some of 
the few shops that are capable of fa
bricating special vessels, catalyst eases, 
heat exchangers, instruments and the 
like were not able to operate a t full 
capacity because they had been cut 
down to the use of only a certain 
percent of the materials they were 
capable of handling.

Failure' to receive parts for the new 
plants constituted a very serious set
back and, roughly, only a minor por
tion of the new facilities planned to 
be in operation by the first of Janu
ary 1943 were completed. Neverthe
less, real production in January was 
in excess of the target that had been 
set for only eight months before. The 
100-octane gasoline which could not 
be produced in unfinished new facili
ties was produced anyway and, in 
addition, the quality of the product 
turned over to the armed forces was 
greatly improved!

This increase in production facili
ties despite the lack of new capacity 
was attained by forcing every unit to 
produce at rates formerly deemed im
possible. Judicious use of small 
amounts of critical construction mate
rials permitted the removal of “bottle
necks” in the plants. Specifications 
were changed. New ingredients were 
invented. Some fifty refineries lack
ing any 100-octane equipment were 
pressed into service to produce special 
ingredients. All the refineries were 
run as one in the sense that ingredients 
available in all parts of the country 
were blended in such a way as to gain 
a maximum number of daily barrels.
I t  is partly by such expedients that

the productive goal which had been 
set only last September is expected to 
be exceeded in July of this year.

However, some new facilities have 
been completed, although not as fast 
as desired. In December 1941, there 
were operating in the United States 
and Aruba 23 separate major units 
rated as 100-oetane aviation gasoline 
facilities. These were substantially 
complete manufacturing units as dis
tinguished from the approximately 50 
peacetime refining units which were 
called into service later to produce 
special ingredients.

By July 1942, only one additional 
such main plant had gone into opera
tion but by December 1942, the total 
number had increased to 32. By April 
25, 1943, this number had risen to 42 
and had it not been for the conflict 
with other programs the number of 
main units in operation today would 
be in the general neighborhood of 50. 
The number is expected to reach 60 
before the end of the summer.

D IFF IC U LT IES  IN CON STRUCTIO N

Some of the difficulties the industry 
had to undergo in construction of these 
new facilities are outlined below:

(1) Steel plate for the new plants 
was not received until March 1942, 
and even then it was delivered in a 
haphazard manner without regard to 
the needs or relative urgencies of the 
separate projects;

(2) Although the W ar Production 
Board allocated steel plate in May 
1942, it did not allocate the other ma
terials a t that time because current 
theories.of the board revolved around 
priorities rather than scheduling:

Companies M anulacluring 100-Octane 
Gasoline in 19421

Continental Oil Company 
Gulf Refining Company 
Humble Oil and Refining Company 
Magnolia Refining Company 
Phillips Petroleum Company 
Richfield Oil Company 
Shell Eastern Petroleum Company 
Shell Union Oil Company 
Sinclair Refining Company 
Standard Oil Company of California 
Standard Oil Company (N. J.)
Standard Oil Company (Indiana) 
Standard Oil Company of Louisiana 
Standard Oil Company (Ohio)
The Texas Company
Union Oil Company of California

1 C o u r t e s y  S t a n d a r d  O i l  C o .  ( N . J . )

(3) In  the summer of 1942, the au
thorities actually voted the aircraft 
production program and certain other 
military programs as of higher urgency 
than the program to produce fuel for 
combat planes;

(4) In the early fall of 1942, there 
was a period of more than a month in 
which all rubber projects were rated 
higher than all 100-octane projects;

(5) In  December 1942, mandatory 
scheduling of parts for certain plants 
was finally attained, but the directive 
which was then issued had to be shared 
with the rubber program;

(6) The 100-octane program was 
denied a similar mandatory directive 
covering the plants scheduled to be 
finished in the second quarter of this 
year, and in addition to failing to re
ceive such help, it suffered a positive 
hindrance in that the rubber program 
did receive such a directive.

I t  was originally estimated by the 
Office of Petroleum Coordinator for 
W ar that this directive to the rubber 
program and the lack of such a direct-

Right— Flu id  "ca t"  cracker of Standard O il Co. of Louisiana 
its Baton Rouge refinery

Below— Prior to Pearl Harbor this w as  the largest plant in 
the world m aking 100-octane aviation gasoline. It now 
hydrogenates selective polymer made b y  45 other refiners
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ive to the 100-octane gasoline program 
would set back the completion date on 
some 100,000 daily bbl. of production 
from plants under construction by 
some 30 to 90 days. This indicated 
a probable loss of 9,000,000 bbl. of 
combat fuel for all time.

Actually, however, results have not 
been so serious since the directive 
upon which it was actually based was 
not as drastic as anticipated. Several 
other bottlenecks were also broken by 
joint efforts of engineers. I t  is now 
estimated that the preference directive 
given the rubber program has resulted 
in the loss of 4,413,600 bbl. of 100-oc
tane aviation gasoline. This is from 
the rubber directive alone and has no 
relation to losses suffered as a result 
of other programs, such as Maritime 
and Navy.

In conclusion, it is pointed out that 
it could not be possible to produce 
today what is coming from the refine
ries if the industry had to depend 
upon critical materials from which new 
plants could be built. Despite results 
that are extraordinary indeed, this 
country is not making as much 100- 
octane gasoline as it needs : we can
not be satisfied until we are making 
more than enough. However, thanks 
to the miracles that have been per
formed by American engineers and 
chemists, in the petroleum administra
tion and in the industry, the army is 
going to get the amount of 100-octane 
gasoline that it requested.

STAN DARD O F LO U IS IA N A

Probably one of the largest plants 
in this country producing 100-octane 
aviation gasoline and raw materials 
for synthetic rubber is the Baton 
Rouge plant of the Standard Oil Co. 
of Louisiana.

The hydrogenation plant at this re
finery was first put into operation in 
1931 to make lubricating oil. Until 
the entrance of the United States into 
the war, it is .believed that this plant 
was the largest in the world for manu
facture of 100-octane gasoline. The 
plant is still in operation but its pro
cesses have been altered in line with 
war needs. I t  is now operating on 
hydrogenation of di-isobutylene (eo- 
dimer), which is shipped from other 
plants. The rest of the hydro capac
ity is being used for producing high- 
octane aviation base stocks.

The catalytic cracker at Baton 
Rouge, put in operation in June, 1942, 
was the first fluid catalytic cracking 
unit in the world. Two other units, 
now under construction, are expected* 
to go into operation in Jun |€ahd''in ''! 
July. These two new units, designedt 
primarily for aviation gasoline anRA' 
making gaseous and liquid fractions,

132

are of radical and streamlined new 
design.

In addition, the “cat” crackers pro
duce a great deal more butylene than 
is obtained from ordinary thermal 
cracking. This butylene can be alky
lated to make blending agents for 
high-octane fuel or can be dehydro
genated to make butadiene for Buna 
rubber. They also yield toluene for 
explosives. Around 33 fluid catalyst 
units are now in operation or under 
construction, and these units form the 
backbone of the aviation gasoline and 
petroleum rubber programs.

A LK Y LA T IO N  UNITS

In addition, there are three alkyla
tion units in operation using the bu
tane cut from both “cat” crackers and 
regular refinery operations. One of 
the petroleum gases is isobutane; the 
other may be butylene, amylene or 
other olefins which are produced in 
large quantities by fluid crackers. Bu
tylene is also used to make butadiene. 
The blending agent produced by alky
lation is not the same as the synthetic 
isooetane produced by hydrogenation 
but has almost as high an octane num
ber. There are several alkylation 
plants at Baton Rouge in operation 
for a number of years, all financed 
by the company.

Also in Baton Rouge is the “refin
ery conversion” unit which comprises 
a modification of previously existing 
thermal cracking equipment. These 
crack light gas oil a t high tempera
tures to produce a substantial volume

of butadiene in the gas stream. In 
addition to furnishing considerable bu
tadiene for the synthetic rubber pro
gram, they are producing substantial 
quantities of raw material for avia
tion gasoline.

The Standard Oil Co. of Louisiana 
has invested $38,000,000 in aviation 
gasoline facilities, none of which is 
government owned. Exact figures on 
aviation gasoline may n’ot be revealed 
at this time, but in comparison to pre
war motor gasoline production it 
would appear that the yield of avia
tion gasoline is about 20 percent of 
the crude. Baton Rouge is also operat
ing plants for the production of spe
cial blending agents which are even 
superior to isooctane. The nature of 
these cannot be disclosed for reasons 
of national security.

Also of interest is the fact that 
ethylene is made from certain of the 
refinery gas streams at Baton Rouge 
and is an important raw material in 
the manufacture of tetraethyl lead at 
the adjacent plant of Ethyl Gasoline 
Corp. Here a substantial percentage 
of the country’s requirements of tetra
ethyl lead for use in aviation gasoline 
is produced.

Other plants located at Baton Rouge 
include two thermal type butadiene 
plants, butene dehydrogenation units 
for butadiene, a Perbunan (Buna N) 
synthetic rubber plant and a plant for 
producing Butyl synthetic rubber. 
These units will be described in a 
later article which will appear in 
Chem. (£' Met.

derivation of the three most importantThis sim plified flow sheet shows the 
w a r products from cracking plants of the petroleum industry: high-octane aviation

gasoline, synthetic rubbers and toluene for T . N . T.
Courtesy Standard Oil of L o u is ia n a
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Texas City Styrene 
Plant Gets Underway

Below —  Monsanto's plant at 
Texas C ity where benzene is 
alkylated with ethylene pro
duced by cracking propane. 
Note open-type construction 

and good illumination

went into 
production in seven days 
less than a yea r from 
the time basic construc

tion w as started

O N November 19, 1941 the Rubber 
Reserve Co. signed a contract 

with the Monsanto Chemical Co. to de
sign, build and operate a small plant to 
produce 3000 tons per year of styrene 
as part of the synthetic rubber pro
gram. In rapid succession the design 
was changed to increase capacity to 
6400 tons, then to 10,000 tons, and in 
January, 1942, it was revised upward 
to 20,000 tons. 'In  April it was again 
doubled and finally in September, 
1942, the annual capacity was project
ed to 50,000 tons.

Basie construction was begun on 
March 17, 1942, and in seven days less 
than one year, the huge plant was put 
into successful operation by Monsanto 
engineers. Those who had most to do 
with this project include J. B. Rutter, 
director of the general engineering 
department, F. B. Langreck, chief 
chemical engineer, E. IT. Buford, chief 
design engineer, C. J. Colley, chief

power engineer, Ralph W. Booker, 
chief construction engineer, and Roy 
W . Sudhoff, assistant director of Mon
santo’s Central Research Laboratories. 
A. B. Boyer, former design engineer 
at the Illinois plant, was called back 
from retirement for a second time in 
order to help speed the Texas City 
program.

Production of styrene at Texas City 
is based on propane gas from nearby 
petroleum refineries and benzol from 
byproduct coke ovens. The former is 
cracked to ethylene, then combined 
with benzene by catalytic alkylation 
to form ethyl benzene, which is dehy
drogenated to produce styrene. In de
signing and operating the plant, Mon
santo has been able to draw not only 
on its own technical resources but on 
the technical committee of the Rub
ber Reserve Co. which provided a free 
interchange of information with every  
other company in the field.

Reaching into the sk y  20 stories above, 
ground is this distillation column for the 
recovery and final purification of styrene
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p r o d u c t  t h a t  w i l l  p a ss  th r o u g h  a  i - in .  
s ieve .

I n  t h is  a n d  s im i la r  s y s te m s  e q u i l ib 
r i u m  w i l l  b e  a t ta in e d  w h e n  q — Q, a n d  
to  h a v e  t h i s  c o n d it io n , ’ th e  c i r c u la t in g  
lo a d  m u s t  be  o f  s u c h  m a g n itu d e  a n d  
c a r r y in g  s u f f ic ie n t  " th r o u g h - s c r e e n ”  p a r 
t ic le s  as to  m a k e  u p  th e  d if fe re n c e  b e 
tw e e n  t h a t  q u a n t i t y  s u p p l ie d  b y  th e  
o r ig in a l  fe e d  Q a n d  th e  e q u i l ib r iu m  q u a n 
t i t y  q.

T h e  r e la t io n s  c a n  be  s h o w n  as fo l lo w s :  

r  Q -  (1 .0 0  -  A ) QE.
E. P.

Q (1 .000  -  (1 .00  -  A )E .)
E. P.

I n  th e  e x a m p le  t h i s  c a lc u la te s  o u t  as 
fo l lo w s  :

_  50  (1 .000  -  (1 .00  -  0 .80 ) 0 .90 )

0 .9 0  X  0 .85  

=  53 .6  to n s  p e r h o u r .

T h e  t o t a l  sc re e n  lo a d  is  50  - j -  53 .6  o r  
103 .6  to n s  p e r  h o u r  a n d  th e  c i r c u la t i n g  
lo a d  in  p e rc e n t  o f  th e  fe e d  r a te  is  a b o u t 
1 07 .3 .

R e f e r r in g  to  F ig .  1, th e  d a s h e d  l in e s  
s h o w  th e  s o lu t io n  to  th e  f o l lo w in g  p r o b 

le m  :
Exam ple  2 — T h e  fe e d  h a s  90 p e r  c e n t 

o f  i t s  p ie ce s  la r g e r  th a n  J in . ,  w h ic h  is  
th e  d e s ire d  m a x im u m  s ize . T h e  d e s ire d  
q u a n t i t y  is  100  to n s  p e r  h o u r .  T h e  
c ru s h e r  is  s e t a t  0 .8 2 5  in .  a n d  th e  screen  
is  93  p e r  c e n t e f f ic ie n t .

T h e  c o m p u ta t io n  is  m a d e  as fo l lo w s :

=  100 (1 .000 -  (1 .00  -  0 .9 0 ) 0 .93 )

0 .9 3  X  0 .777 

=  =  125.5 to n s  p e r h o u r.

F i g .  2 — S i m p l e  c l o s e d - c i r c u i l  c r u s h i n g  and  
s c r e e n i n g  p r o b l e m

NEW CHART SIMPLIFIES THE STUDY OF 
CRUSHING AND SCREENING PROBLEMS

RA LPH  GIBBS Consulting Engineer, York. Pa.

F r e q u e n t l y ,  i n  s tu d y in g  c lo s e d -c ir 
c u i t  c ru s h in g  a n d  s c re e n in g  p ro b le m s *  

o r  o p e ra t io n s ,  m a n y  c o m p u ta t io n s  a re  r e 
q u ir e d  in  m a k in g  a n  a n a ly s is  o f  th e  
a r ra n g e m e n t a n d  s izes  o f  th e  e q u ip m e n t 
to  be u sed .

I n  o rd e r  to  s im p l i f y  th e  a n a ly s is  o f 
s u c h  p ro b le m s , th e  a u th o r  h a s  a r ra n g e d  
th e  c o n v e n ie n t f a m i ly  o f  c u rv e s  s h o w n  
in  F ig .  1.

T h e  fu n d a m e n ta l r e la t io n s  u sed  in  
th e  d e v e lo p m e n t o f  t h i s  s im p l i f ie d  g ro u p  
o f  c u rv e s  a re  b ase d  o n  th e  a p p r o x im a te  
c r u s h in g  la w s  f o r  r e la t i v e ly  r e c ip r o c a t 
in g  ty p e s  o f  c ru s h e rs , s u c li  as th e  cone, 
g y r a t o r y  a n d  ja w ,  a n d  c o m b in in g  th e s e  
r e s u l ts  w i t h  th e  s im p le  m a th e m a t ic a l  r e 
la t io n s  o f  s c re e n in g .

T h e  f a m i ly  o f  l in e s  r e la t in g  S ca les  
( A )  a n d  (B )  a re  th o s e  a s s o c ia te d  p r a c 
t i c a l l y  w i t h  p a r t ic le  s izes  p ro d u c e d  b y  
c ru s h in g .  T h is  r e la t io n  is  c o m m o n  f o r

th o s e  a s s o c ia te d  w i t h  c ru s h in g  p ro b le m s  
a n d  i t  s h o w s  t h a t  85 p e rc e n t o f  th e  
p a r t ic le s  p ro d u c e d  h a ve  a  s iz e  s m a lle r  
th a n  t h a t  o f  th e  c ru s h e r  o p e n in g . I t  is  
r e a l iz e d  t h a t  t h is  is  n o t  a b s o lu te ly  
a c c u ra te  f o r  a l l  cases; b u t  f o r  a l l  p r a c 
t i c a l  p u rp o s e s  re s u lts  o b ta in e d  th e r e b y  
a re  h ig h ly  s a t is fa c to ry .

F ig .  2  sh ow s a  d ia g r a m m a t ic  s k e tc h  
o f  a  s im p le  c losed  c i r c u i t  s c re e n in g  a n d  
c ru s h in g  p ro b le m  as a n  e x a m p le .

Example 1— A s s u m e  th e  fo l lo w in g  c o n 
d i t io n s  e x is t :

( а )  T h e  screen  has  ¿ - in . o p e n in g s  a n d  
is  90 p e rc e n t e f f ic ie n t in  r e m o v in g  t h is  
s ize .

( б )  50 to n s  p e r  h o u r  o f  m in u s  ¿ - in . 
m a te r ia l  is  w a n te d .

( c )  F eed  to  th e  sc re e n  is  SO p e rc e n t 
p lu s  ¿ - in . i n  s ize.

( d )  T h e  o v e rs iz e  f r o m  th e  screen  
passes th r o u g h  a  c ru s h e r  s e t a t  i  in .

F i g .  1 — C o m b i n a t i o n  c r u s h i n g - l a w  a n d  s c r e e n i n g  c h a r t  l o r  f a c i l i t a t i n g  

t h e  s o l u t i o n  o f  c r u s h i n g  a n d  s c r e e n i n g  p r o b l e m s

17 0
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P c =  0 .777 is  d e te rm in e d  f r o m  t i i e  c ru s h 
in g  la w  c h a r t  as s h o w n  b y  th e  d o t te d  
lin e s .

Tn u s in g  th e  p ro p o s e d  c u rv e s  i t  is  
n e c e s s a ry  o n ly '  t o  lo c a te  th e  v e r t ic a l  
d a s h e d  l in e  a c c o rd in g  to  th e  sc re en  e ff i
c ie n c y  a n d  th e  p lu s  3 - in . m a te r ia l  in  
th e  fe e d . T h is  l in e  is  e x te n d e d  u p w a r d  
u n t i l  i t  in te rs e c ts  th e  p ro p e r  c u rv e  o f  
c ru s h e r  o p e n in g  in  p e rc e n ta g e  o f  f in e

Measurement of Wet-Bulb 
Temperatures Below  

Freezing

I .  N EUHO FF Research  Engineer  

Carrier Corp.. Syracuse . N. Y.

I N A r e c e n t  s c r ie s  o f  te s ts  o n  so m e  
lo w - te m p e ra tu r e  a i r  c o n d i t io n in g —  

a ro u n d  10 deg . F .— i t  w a s  n e c e s s a ry  to  
d e te rm in e  th e  a ir - s id e  c a p a c ity  o f  a  c o ld  
d if fu s e r  r a th e r  c a r e fu l ly .  T h is  in v o lv e d  
m e a s u r in g  w e t -b u lb  te m p e ra tu re s  w i t h in  
a b o u t  a  te n th  o f  a  d eg ree  F .  I t  w a s  im 
p o s s ib le . because  o f  space  l im i t a t io n s ,  
to  i n s t a l l  a n d  re a d  g la s s  th e rm o m e te rs . 
A  s y s te m  o f  w e t te d  th e rm o c o u p le s  w a s  
u sed . F u r th e r m o r e ,  th e  h e a t  o f  b o d y  a n d  
b re a th  m ig h t  a i le c t  th e  re a d in g s  o f  
th e rm o m e te rs , w h i le  th e  th e rm o c o u p le s  
c o u ld  be  u se d  w i t h o u t  e x p o s u re  to  b o d y  
h e a t . A ls o ,  th e  o p e n in g  o f  d o o rs  neces
s a r y  to  g e t  in  a n d  o u t  o f  th e  ro o m  to  
re a d  th e rm o m e te rs  f r e q u e n t ly  w o u ld  u p 
se t ro o m  c o n d it io n s  d u r in g  th e  te s t .

T h e  th e rm o c o u p le s  w e re  m a d e  u p  in t o  
a  g r id  c o n s is t in g  o f  s e v e ra l iro n -c o n -  
s ta n ta n  c o u p le s  in  p a r a l le l ,  each  o f  th e  
sam e  s iz e  a n d  le n g th  w ir e ,  b a la n c e d  to  
p re v e n t  c ro ss  c u r re n ts .  A l l  th e  i r o n  w ire s  
w e re  co n n e c te d  to g e th e r  a n d  to  a n  i r o n  
w ir e  le a d ;  a l l  o f  th e  c o n s ta n ta n  w ire s  
w e re  c o n n e c te d  to g e th e r  a n d  to  a  co n 
s ta n ta n  le a d . T h e  i r o n  w ire s  w e re  
e n a m e le d  to  p re v e n t  r u s t in g .  T h e  g r id s  
c o n s is te d  o f  • th e rm o c o u p le s  h e ld  b y  a  
w ir e  fra m e , th e  c o u p le s  b e in g  p la c e d  2,
3, o r  4  in .  a p a r t  t o  fo r m  a  s q u a re  in  th e

1 D i a g r a m  o f  p o t e n t i o m e t e r  f o r  d e t e r 

m i n i n g  t e m p e r a t u r e  o f  w e t -  a n d  d r y - b u l b  

t h e r m o c o u p l e s  a b o v e  o r  b e l o w  f r e e z i n g

Bat., 3  I'O/tS
 Illl---------

C alibration
resistance"'',

S /id e w ire  ( B ichrom e)

Seale 2

junction  
3 2  deg. B

F re e z in g )

R e v e r s in g
sw itc h

sc reen  o p e n in g  o r  in  t h i s  ease, 0 .8 2 5  X  
100 -r -  0 .7 5  =  110 p e r  c e n t.

I n  m o s t  a c tu a l  s c re e n in g  o p e ra t io n s , 
th e  p ro b le m  a p p e a rs  to  be m o re  c o m p l i 
ca te d  th a n  th e  s im p le  e x a m p le s  u sed  
h e re , n e v e r th e le s s ,  n o  m a t te r  h o w  i n 
v o lv e d  th e  s c re e n in g  a n d  c ru s h in g  
a r ra n g e m e n t  m a y  be, th e  c h a r t  c a n  be 
u se d  j u s t  so lo n g  as th e  p ro ce ss  is  o f  
th e  c lose d  c i r c u i t  v a r ie t y .

p la n e  o f  th e  fr a m e . T h e  g r id s  w e re  m a de  
to  f i t  th e  c ro ss  s e c tio n s  o f  th e  a i r  s tre a m s , 
a n d  w e re  p la c e d  w h e re v e r  re a d in g s  w e re  
d e s ire d , f o r  e x a m p le , a b o v e  a n d  b e lo w  
th e  c o ils .

B o th  d r y -  a n d  w e t -b u lb  re a d in g s  w e re  
ta k e n . T h e  w e t -b u lb  g r id s  h a d  th e  
c o u p le  ju n c t io n s  co v e re d  w i t h  a  s m a ll  
w ic k ,  w h ic h  w a s  w e t te d  a n d  a llo w e d  to  
fre e ze . T h e  w ic k  used  w a s  th e  sam e  t h a t  
is  used  on  m e r c u r y  - th e rm o m e te rs , a 
c o t to n  t u b in g  m a te r ia l  s im i la r  t o  th e  
m a te r ia l  used  f o r  sh oe la ces , w a s h e d  w i t h  
so ap  to  re m o v e  a l l  s iz in g  so t h a t  i t  w o u ld  
w e t .  T h e  m a te r ia l  is  m a d e  b y  th e  D ia 
m o n d  B r a id in g  M i l l s ,  C h ic a g o  H e ig h ts ,  
111., a n d  is  d e s ig n a te d  as N o . 8000  w h i te  
m e rc e r iz e d  b r a id .  I t  w a s  fo u n d  n e c e s s a ry  
to  se w  th e  w ic k  i n  a  l o n g i t u d in a l  seam  
in  o r d e r  to  h a v e  i t  f i t  s n u g ly  o n  th e  
th e rm o c o u p le .

T h e  th e rm o c o u p le s  w e re  c a lib r a te d  
a g a in s t  a  m e rc u r y - in - g la s s  th e rm o m e te r  
b e fo re  u s in g s  T h e  e .m .f . d e v e lo p e d  b y  
th e  th e rm o c o u p le s  w a s  m e a s u re d  b v  
m e a n s  o f  a  s l id e w ir e  p o te n t io m e te r ,  u s in g  
a  s e n s it iv e  m i r r o r  g a lv a n o m e te r .  T h e  
s l id e w ir e  i t s e l f  w a s  m o u n te d  o n  a  
m e te r  s t ic k  a n d  th e  re s is ta n c e s  o f  th e  
s y s te m  w e re  a d ju s te d  so t h a t  1 cm . 
m o v e m e n t o f  th e  s l id e  a lo n g  th e  w ir e  
re p re s e n te d  1 deg . F . ,  a n d  so t h a t  th e  
re a d in g  in  c e n t im e te rs  g a v e  th e  te m p e ra 
t u r e  in  deg rees— th u s ,  th e  10 cm . p o s i
t io n  in d ic a te d  10 deg . F .  A n  ic e  a n d  
w a te r  m ix t u r e  in  a v a c u u m  f la s k  w a s  
u sed  as th e  re fe re n c e  ju n c t io n .  D u r in g  
o p e ra t io n  th e  s y s te m  w a s  c a lib r a te d  
c o n t in u a l l y  b y  c h e c k in g  a th e rm o c o u p le  
in  th e  c o ld  ro o m  a g a in s t  a  m e r c u r y  t h e r 
m o m e te r  h u n g  n e x t  t o  i t ,  b o th  in  a n  
o pe n  v a c u u m  f la s k ,  t o  p r e v e n t  a n y  r a d i 
a t io n  e ffe c t.

S in c e  th e  p o te n t io m e te r  w a s  lo c a te d  
o u ts id e  th e  ro o m , re a d in g s  c o u ld  be ta k e n  
in  c o m fo r t  a n d  ro o m  c o n d it io n s  w e re

n o t  u p s e t b y  o p e n in g  d o o rs . I t  w a s  o n ly  
n e c e s s a ry  to  e n te r  th e  ro o m  to  re a d  th e  
c a l ib r a t io n  th e rm o m e te r  a n d  to  w e t  th e  
w e t -b u lb  w ic k s .  T h e  l a t t e r  w o u ld  s ta y  
w e t  ( f r o z e n )  f o r  f r o m  15 m in u te s  to  
h a l f  a n  h o u r ,  o r  lo n g e r ,  d e p e n d in g  u p o n  
th e  a m o u n t  o f  ic e  d e p o s ite d . H o w e v e r,  
f o r  c o n d it io n s  w h e re  te m p e ra tu r e s  a re  
c h a n g in g , i t  is  w is e  to  p re v e n t  to o  m u c h  
ic e  f r o m  fo r m in g  o n  th e  w ic k ,  as th e  
th e r m a l  in e r t i a  w h ic h  w o u ld  r e s u l t  m ig h t  
a f fe c t  th e  re a d in g s .

F ig .  1 is  a s c h e m a t ic  d ia g r a m  o f  th e  
s l id e w ir e  p o te n t io m e te r  u s e d . T h e  s l id e 
w ir e  i t s e l f  w a s  a  p ie c e  o f  22  g a . (0 .0 2 5 -  
in . )  N ic h ro m e  w ir e ,  m o u n te d  o n  a  m e te r  
s t ic k .  F o r  c o n v e n ie n c e  in  re a d in g ,  th e  
m e te r  s t ic k  w a s  c u t  in  tw o  a t  th e  32 
c m . m a r k ,  a n d  th e  lo w e r  h a l f  th e n  fa s 
te n e d  a t  th e  o p p o s ite  e n d , so th e  s t ic k  
w o u ld  re a d  f r o m  32  to  132 c m . A n o th e r  
s ca le , f r o m  32 to  — 68, w a s  le t te r e d  on  
th e  s id e  o f  th e  s t ic k ,  t o  be u sed  fo r  
te m p e ra tu re s  b e lo w  32 deg. F . S in c e  th e  
re fe re n c e  ju n c t io n  w a s  a lw a y s  a t  32 deg . 
F ., te m p e ra tu re s  a bo ve  32 a t  th e  c o u p le  
b e in g  te s te d  w o u ld  p ro d u c e  c u r r e n ts  in  
o p p o s ite  d ir e c t io n  f r o m  te m p e ra tu re s  b e 
lo w  32, so a  d o u b le -p o le , d o u b le - th ro w  
s w itc h  w a s  u sed  to  re v e rs e  th e  p o la r i t y  
w h e n  n e c e s s a ry . A  d o u b le -p o le  g a n g  
s w it c h  w a s  used  so t h a t  s e v e ra l th e r m o 
c o u p le s  c o u ld  be m e a s u re d  w i t h o u t  h a v 
in g  to  c o n n e c t a n y  w ire s  d u r in g  th e  
te s t .

T o  c a l ib r a te  th e  s y s te m , th e  s l id e  w a s  
s e t a t  th e  p o in t  c o r re s p o n d in g  to  th e  
k n o w n  te m p e ra tu r e  o f  th e  c a l ib r a t io n  
c o u p le . T h e n , w i t h  th e  g a n g  s w itc h  se t 
o n  th e  c a l ib r a t io n  c o u p le , th e  v a r ia b le  
r e s is to r  w a s  a d ju s te d  u n t i l  th e  g a lv a n 
o m e te r  in d ic a te d  n o  c u r r e n t  f lo w in g .  
F o r  e x a m p le , i f  th e  c a l ib r a t io n  c o u p le  
w e re  in  a  te m p e ra tu r e  o f  0 deg . F ., th e
s l id e  w a s  s e t a t  0 a n d  th e  r e s is to r  a d 
ju s te d  u n t i l  th e  g a lv a n o m e te r  sh ow e d  n o  
d e f le c t io n . T h e n  th e  e .m .f. re p re s e n te d  
b y  th e  d ro p  a lo n g  th e  s l id e w ir e  f r o m  32 
to  0 j u s t  b a la n c e d  th e  e .m .f . d e v e lo p e d  
b y  th e  c o u p le . A s s u m in g  th e  e .m .f. is  
d i r e c t l y  p r o p o r t io n a l  to  te m p e ra tu r e —  
a n d  t h is  is  v e r y  n e a r ly  c o r r e c t  w i t h i n  
th e  ra n g e  in v o lv e d — th e  s l id e w ir e  w i l l  
th e n  re a d  te m p e ra tu re s  d i r e c t ly .  I t  is
w is e , h o w e v e r , to  h a v e  th e  c a l ib r a t io n
c o u p le  a t  a p p r o x im a te ly  th e  sam e  te m 
p e r a tu r e  as  th e  te m p e ra tu r e  to  be m e a s 
u re d .

F i g .  2  V i e w  o f  p o t e n t i o m e t e r  a n d  a s s o c i a t e d  a p p a r a t u s ,  s h o w i n g  s l i d e w i r e ,  t e m p e r a t u r e  

s c a l e s ,  g a l v a n o m e t e r ,  g a n g  s w i t c h e s  a n d  o t h e r  e l e m e n t s

I
C onstan- 
ta n  1_____
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P R O CESS EQUIPM ENT NEW S

Eleciric Filter Closer
A u t o m a t i c  o p e n in g  a n d  • c lo s in g  o f  

one  o r  s e v e ra l f i l t e r  p resses is  p o s s ib le  
w i t h  a  n e w  m o to r -o p e ra te d  h y d r a u l ic  
p u m p in g  u n i t  fo r  f i l t e r  p re s s  o p e ra t io n  
w h ic h  h a s  been a n n o u n c e d  b y  T . S h r iv e l ' 
& C o., 810  H a m i l t o n  S t. ,  H a r r is o n ,  N .  J .  
T h e  n e w  u n i t  p ro v id e s  fo r  m u c h  q u ic k e r  
c lo s in g  th a n  o th e r  ty p e s  o f  h y d r a u l ic  
d e v ic e s  fo r  f i l t e r  p resse s , a c c o rd in g  to  
th e  m a n u fa c tu r e r .  P u s h - lm t to n  c o n t r o l  
ca n  be p ro v id e d  a t  each f i l t e r  p re s s , o r  
a  s in g le  c o n t r o l  ca n  be  u sed  fo r  o p e r a t 
in g  s e v e ra l f i l t e r  p resse s . C lo s in g  a n d  
t ig h te n in g  a re  a c c o m p lis h e d  in  a b o u t 
one  m in u te .  N o  h a n d  la b o r  fo r  t ig h t e n 
in g  is  r e q u ire d ,  th u s  r e d u c in g  th e  o v e r 
a l l  t im e  f o r  p r e p a r in g  th e  f i l t e r  p re s s  fo r  
w o rk .  A  s p e c ia l a r ra n g e m e n t o n  th e  
fo l lo w e r  o f  th e  f i l t e r  p re s s  p e r m its  p u s h 
in g  p la te s  a n d  fra m e s  h a ck  a g a in s t  th e  
h ea d . A  s im p le  w e ig h t  d ra w b a c k  ca n  be 
e m p lo y e d , o r  h y d r a u l ic  d ra w b a c k  o f  th e  
ra m  ca n  be fu r n is h e d ,  i f  d e s ire d . T h e  
s y s te m  is  a p p l ic a b le  to  e x is t in g  f i l t e r  
p resses. I t  c o n s is ts  o f  a  r o t a r y  h y d r a u l ic  
p u m p  w i t h  s u c t io n  c o n t r o l,  a lo w  p re s 
s u re  r o t a r y  p u m p  f o r  a u to m a t ic a l ly  in 
c re a s in g  c a p a c ity  a t  lo w  w o r k in g  p re s 
s u re s , a  m o to r ,  o i l  re s e rv o ir  a n d  th e  
n e c e s s a ry  c o n n e c tio n s  a n d  v a lv e s  be
tw e e n  th e  r e s e rv o ir  a n d  th e  p u m p . T h e  
e n t ir e  u n i t  o c c u p ie s  a  space o n ly  4 0 x 1 4 x  
39  in .  h ig h .

New Proportioning Pumps
T w o  n e w  t y p e s  o f  p r o p o r t io n in g  

p u m p s  h a v e  r e c e n t ly  been a d d e d  t o  th e  
e x is t in g  l in e  o f  e q u ip m e n t  m a n u fa c tu re d  
b y  P ro p o r t io n e e rs ,  In c . ,  P ro v id e n c e , P .  I .  
O ne  is  a  n e w  s e rie s  o f  M id g e t  A d ju s t -O -  
F e c d e rs  a v a i la b le  in  b o th  d ia p h ra g m  a n d  
p lu n g e r  ty p e s . T h e  fo r m e r  ty p e  is  b u i l t  
in  c a p a c it ie s  f r o m  0 to  7A g .p .h . f o r  
p re s s u re s  t o  100 lb . ;  th e  la t t e r  ty p e  in  
c a p a c it ie s  f r o m  0 t o  10 g .p .h . f o r  p re s 
s u re s  d e p e n d in g  o n  th e  c y l in d e r  m a 
t e r ia l  u sed . P u m p s  e q u ip p e d  w i t h  p la s 
t i c  c y l in d e rs  a re  c a p a b le  o f  d is c h a rg e  
p re s s u re s  f r o m  z e ro  to  150 lb . ,  w h i le  
w i t h  s ta in le s s  s te e l o r  i r o n  c y l in d e rs ,  
th e  p re s s u re s  m a y  be  as h ig h  as 1 .000 lb .  
T h e s e  p u m p s  fe a tu r e  a  s t r a ig h t - t h r o u g h  
s h a f t  w h ic h  p e r m i ts  c o u p l in g  as m a n y  
as e ig h t  u n i t s  t o  a  s in g le  m o to r .  T h e  
u n i t  e m p lo y s  a  fu l ly - in c lo s e d  s u p p o r t in g  
f r a m e  w h ic h  p r o te c ts  m o v in g  p a r t s  f r o m  
d u s t  a n d  d i r t  a n d  e l im in a te s  th e  neces
s i t y  o f  g u a rd s .  P lu n g e r  ty p e s  a re  
e q u ip p e d  w i t h  t h is  c o m p a n y ’s l iq u id -  
sea led  s tu f f in g  g la n d .

T h is  c o m p a n y  h a s  a ls o  d e v e lo p e d  a 
n e w  la rg e -s iz e  p r o p o r t io n in g  p u m p  f o r  
h a n d l in g  r e g u la r  a n d  o ff-g ra d e  la te x ,  as 
w e l l  as o th e r  v is c o u s  l iq u id s .  A  s p e c ia l 
d o u b le  s tu f f in g  g la n d  c o n ta in s  m e ta l l ic  
s t r ip p e r  r in g s  fo r  k e e p in g  th e  m a te r ia l  
h a n d le d  o u t  o f  th e  p a c k in g .  L a rg e ,

e a s i ly  re m o v a b le  in s p e c t io n  p o r ts  a re  
p ro v id e d  fo r  r e a d y  in s p e c t io n  o f  th e  
3 f - in .  d ia m e te r  h a l l  ch eck  v a lv e s , w i t h 
o u t  th e  use o f  s p e c ia l to o ls .  L iq u id  s e a l
in g  is  p ro v id e d  fo r  th e  d is p la c e m e n t 
p lu n g e r  a n d  s tu f f in g  g la n d , a n d  p r o v i 
s io n  can  be m a d e  fo r  w a te r  w a s h in g  o f  
th e  p lu n g e r  as i t  m oves th r o u g h  th e  
s tu f f in g  b o x . T h is  p u m p  is  a v a i la b le  in  
b o th  s in g le  a n d  d u p le x  c o n s t ru c t io n ,-  in  
s izes  u p  to  a n d  in c lu d in g  30 g .p .m . a t  
40  r .p . in .

Electronic Variable Drive
A r e c e n t  d e v e lo p m e n t o f  W e s t in g -  

lw iuse E le c t r ic  &  M fg .  C o ., E a s t  P i t t s 
b u rg h , P a ., is  a n  a d ju s ta b le -s p e e d  e le c 
t r o n ic  m o to r  d r iv e  w h ic h  p ro v id e s  a  20 
to  1 speed ra n g e  a n d  fe a tu re s  a u to m a t ic  
a c c e le ra t io n  a n d  d e c e le ra t io n . T h e  f le x i 
b i l i t y  o f  a  d ir e c t - c u r r e n t  m o to r  d r iv e ,  
w i t h  a n  a l t e r n a t in g - c u r r e n t  s u p p ly ,  is  
o b ta in e d , s in c e  th e  in c o m in g  a .c . p o w e r 
is  c o n v e r te d  b y  g r id - c o n t r o l le d  r e c t i f ie r  
tu b e s  a n d  s u p p lie d  to  th e  a r m a tu r e  a n d  
f ie ld  o f  a  d .c . m o to r .  T h e  n e w  d r iv e  g iv e s  
a n  in f in i t e  n u m b e r  o f  speeds w i t h i n  th e  
a v a i la b le  ra n g e , p ro v id e s  c o n s ta n t  to rq u e  
a t  a l l  speeds u p  to  th e  base speed , a n d  
c o n s ta n t  h o rs e p o w e r a bo ve  th e  base 
speed.

T h e  n ew  e le c tro n ic  d r iv e ,  k n o w n  as 
th e  M o t-O -T ro l,  l ia s  been d e s ig n e d  to  
f i l l  th e  d e s ire d  re q u ire m e n ts  o f  a n  a .c . 
a d ju s ta b le -s p e e d  m o to r .  T h e  b a s ic  id e a  
is  n o t  n e w , s in c e  th e  m a n u fa c tu r e r  h a s  
fu r n is h e d  s u c h  d r iv e s  o n  s p e c ia l a p p l ic a 
t io n s  fo r  s e v e ra l y e a rs . H o w e v e r ,  re c e n t 
re f in e m e n ts  h a v e  been d e v e lo p e d  w h ic h  
a re  s a id  to  m a k e  th e  n e w  e le c t ro n ic  s y s 
te m  c o m p a ra b le  to  o r  b e t te r  th a n  o th e r  
e x is t in g  s o lu t io n s  to  th e  v a r ia b le  speed 
p ro b le m .

T h e  s y s te m  c o n s is ts  o f  a  s in g le -  o r  
p o ly -p h a s e  g r id - c o n t r o l le d  th y r a t r o n  
tu b e  r e c t i f ie r ,  w h ic h  ta k e s  p o w e r f r o m  
a n  a .c . l in e  a n d  d e l iv e rs  i t  a s  r e c t i f ie d  
d ir e c t  c u r r e n t  to  a r e g u la r  s h u n t -w o u n d

E l e c t r i c - h y d r a u l i c  f i l t e r  c l o s e r

d .c . m o to r .  T h e  d .c . v o lta g e  m a y  be 
v a r ie d  f r o m  z e ro  to  th e  m o to r  ra te d  
v o lta g e  ( o r  a b o v e )  f o r  d .c . a r m a tu r e  
c o n t r o l .  S m a lle r  t h y r a t r o n  tu b e s  a re  
used  to  p r o v id e  re c t i f ie d  d .c . f ie ld  c u r 
r e n t  f o r  th e  m o to r .  T h e  f ie ld  v o lta g e  is  
h e ld  c o n s ta n t  t h r o u g h o u t  th e  ra n g e  o f 
a r m a tu r e  v o lta g e ,  a n d  th e n  is  re d u c e d  to  
p r o v id e  g r e a te r  speed ra n g e  b y  f ie ld  
w e a k e n in g  a bo ve  th e  base  speed o f  th e  
m o to r .  T h e  e q u ip m e n t n e c e s s a ry  i n 
c lu d e s  a p o w e r t r a n s fo r m e r ,  e le c tro n ic  
c o n t r o l ,  c o n t r o l  s ta t io n  a n d  d .c . m o to r .  
A  d y n a m ic  b r a k in g  r e s is to r  is  p ro v id e d  
fo r  q u ic k  s to p p in g  o f  th e  m o to r .

A m o n g  th e  s u g g e s te d  a p p l ic a t io n s  fo r  
th e  n e w  d r iv e  a re  th e  d r iv in g  o f  c o n 
v e y o rs  a n d  fe e d e rs  in  c e m e n t a n d  c h e m 
ic a l  in d u s t r ie s ,  la th e s  in  th e  c e ra m ic  i n 
d u s t r y ,  a n d  g la s s  d r a w in g  m a c h in e ry .  
R u b b e r  t u b in g  m a c h in e ry  a n d  m a n y  
s o r ts  o f  p a p e r  in d u s t r y  m a c h in e r y  a re  
a ls o  s u g g e s te d  a p p l ic a t io n s .

A.C. W elding Electrode
H i g h l y  s p e c i a l i z e d  w e ld in g  te c h n iq u e  

is  n o t  re q u ir e d  in  th e  m a k in g  o f  o v e r 
h ea d  a n d  v e r t i c a l  w e ld s  w i t h  th e  
n ew  a l l - p o s i t io n  a l t e r n a t in g  - c u r r e n t  
e le c tro d e  f o r  e le c t r ic  a r c  w e ld in g  w h ic h  
h a s  been d e v e lo p e d  b y  th e  M e ta l  &  
T h e r m i t  C o rp .,  120 B r o a d w a y ,  N e w  
Y o r k ,  N .  Y . ,  u n d e r  th e  n a m e  o f  M u r e x  
T y p e  A .  T h e  n e w  e le c tro d e  is  a v a i la b le  
i n  s izes  f r o m  a32 to  y 'j  in .  a n d  o ffe rs

N o w  l a t e x  p r o p o r t i o n i n g  p u m p

Electron'c v a r 'a b le  speed drive
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N e w  f l o w  r a t e  i n d i c a t o r

T l ie v  a re  a v a i la b le  in  c a p a c it ie s  f o r  gaso - 
l in e  a n d  fu e l o i l  u p  to  1 ,000 g .p .m ., 
a g a in s t  o r d i n a r i l y  e n c o u n te re d  h e a d  p re s 
s u re s  in  r e fu e l in g  s y s te m s . H ig h e r  c a 
p a c it ie s  c a n  be  h a d  a t  s l ig h t l y  re d u c e d  
p re s s u re . Im p e l le r s  a re  .e a s ily  a d ju s t 
a b le  f o r  ch a n g e s  in  c a p a c i ty  o r  t o  c o m 
p e n s a te  f o r  e v e n tu a l w e a r  a f t e r  lo n g  
s e rv ic e . T h e  p u m p s  a re  c la im e d  to  he 
s e lf - v e n t in g  a n d  in c a p a b le  o f  b e c o m in g  
v a p o r - lo c k e d . I n s t a n t  d e l iv e r y  o f  l iq u id  
is  s a id  to  be a s s u re d , re g a rd le s s  o f  te m 
p e r a tu r e  c o n d it io n s .

I m p r o v e d  i n d u s t r i a l  
t h e r m o m e t e r

W e l d e d  T a n k  C a r  S u r v i v e s  C r a s h

A s  proof of the ability of all-welded tank cars to w ith
stand railroad accidents, Am erican C a r & Foundry Co 
builders of the car, point to the record of the car shown 
here Th is 8,000 gal., class IC C -103-W  slngle^ompartment 
welded tank car was severely crushed in a railroad 
collision which sent the car hurtling down an embankment, 
tv hen the car rolled over, the dome w as caved in and 
the mam head badly deformed. Retesting of the tank 
before repairs revealed not the slightest leak in any 
welded seam. The testing, which was carried out before 
the car was photographed, straightened it out somewhat 
but the view gives a good idea of the damage. The tank 
was origm aily fusion welded by the Unlonmelt process; V o l a t i l e  l i q u i d  p u m p

t y p ic a l  p h y s ic a l p r o p e r t ie s  o f  th e  w e ld  
m e ta l s u c h  as 5 2 ,0 00  to  6 1 ,000  ib . p e r  
s q .in . y ie ld  p o in t ;  62 ,0 00  to  "1 ,0 0 0  lb . 
p e r  s q .in . u l t im a te  te n s ile  s t r e n g th ;  a n d  
22  t o  26  p e rc e n t e lo n g a t io n  in  2 in .

Flow Rate Indicator
S i m p l i c i t y  o f  c o n s t r u c t io n  a n d  lo w  

c o s t a re  im p o r t a n t  fe a tu re s  o f  th e  n e w  
R o ta - S ig h t  f lo w  r a te  in d ic a to r  r e c e n t ly  
in t ro d u c e d  b y  F is c h e r  & P o r te r  C o., H a t  
b o ro , P a . T h e  n e w  d e v ic e  o p e ra te s  o n  a 
p r in c ip le  s im i la r  to  t h a t  o f  o th e r  a re a  
m e te rs  s u c h  as th e  r o ta m e te r  b u t  is  c o n 
s id e r a b ly  s im p l i f ie d  as  c o m p a re d  w i t h  
m e te rs  in te n d e d  f o r  p re c is e  f lo w  r a te  i n 
d ic a t io n .  T h e  f u n c t io n  o f  t h is  d e v ic e  is  
t o  s h o w  w h e n  l iq u id  is  p a s s in g  th r o u g h  
a l in e  a n d , in  a d d i t io n ,  t o  g iv e  a n  
a p p r o x im a te  in d ic a t io n  o f  th e  f lo w  ra te .  
T h e  d e v ic e  c o n s is ts  o f  a  P y r e x  g la s s  
tu b e  in t o  w h ic h  t r i a n g u la r  f lu te s ,  s im i 
l a r  t o  th e  V - p o r t s  o f  a  v a lv e  d is k ,  h a v e  
been fo rm e d . T h e  in n e r  s e c tio n s  o f  th e  
tu b e  b e tw e e n  th e  f lu te s  a re  a rc s  o f  a 
c i r c le  i n t o  w h ic h  a  c y l in d r ic a l  f lo a t  f i t s  
M it-h  s u f f ic ie n t  c le a ra n c e  to  a l lo w  i t  to  
m o v e  w i t h o u t  b in d in g .  I t  i s s n id  to  be 
p o s s ib le  to  see th e  f lo a t  r e a d i ly  even 
w h e n  th e  l iq u id  h a n d le d  is  o p a q u e  T h e  
tu b e  is  o n ly  3 in .  lo n g  a n d  is  s u p p o r te d  
w i t h i n  a f r a m e  fo rm e d  f r o m  tw o  id e n t i 
c a l u n iv e r s a l  f i t t in g s ,  p e r m i t t in g  th e  
e n te r in g  a n d  le a v in g  p ip e s  to  be" c o n 

n e c te d  to  t i ie  d e v ic e  in  a n y  one  o f  
s e v e ra l d i f f e r e n t  w a y s . R o ta - S ig h ts  a re  
m a d e  in  s izes  f r o m  i  t o  2 J  in . ,  f o r  m a x i 
m u m  f lo w  r a te  o n  w a te r  f r o m  4 g .p .m . to  
57 g .p .m ., th e  c o r re s p o n d in g  f lo w  ra te s  
o n  a i r  b e in g  7.5  c . i .m .  a n d  130 c .f .m . I f  
d e s ire d , t h is  d e v ic e  m a y  be p ro v id e d  
w i t h  a  m a g n e t ic  e x te n s io n  w h ic h  t r i p s  
a n  e x te r n a l  m a g n e t ic  s w it c h  to  o p e ra te  
a n  a la r m  c i r c u i t  f o r  h ig h  o r  lo w  f lo w  
ra te s .

Volatile-Liquid Pump
D e s i g n e d  p r i m a r i l y  f o r  a v ia t io n  re 

fu e l in g  s y s te m s , a  n e w  l in e  o f  deep- 
w e l l ,  tu r b in e - t y p e  p u m p s  h a s  been a n 
n o u n c e d  b y  th e  D e m in g  C o., S a le m , O h io , 
fo r  in d u s t r i a l  uses as  w e l l .  T h e se  p u m p s  
a re  in te n d e d  p r im a r i l y  f o r  th e  h a n d l in g  
o f  h y d ro c a rb o n  l iq u id s ,  p a r t i c u la r ly  th o s e  
o f  v o la t i le  c h a r a c te r ,  a n d  a re  r e g u la r ly  
e q u ip p e d  f o r  e x p lo s iv e -a tm o s p h e re  s e rv 
ice , e i t h e r  w i t h  e x p lo s io n -p ro o f  v e r t ic a l  
m o to rs ,  o r  w i t h  a  r ig l i t - a n g le  d r iv e  f o r  
c o n n e c t in g  to  a  d r iv in g  u n i t  w h ic h  m a y  
he in s ta l le d  in  a  s e p a ra te  ro o m .

A d v a n ta g e s  o f  th e  n e w  p u m p  in c lu d e  
e l im in a t io n  o f  p r im in g  d if f ic u l t ie s ,  lo w  
in s t a l la t io n  cos ts , m in im u m  f lo o r  space  
re q u ire m e n ts ,  h ig h  e ffic ie n c y , lo w  o p e r a t 
in g  c o s t a n d  fre e d o m  f r o m  lu b r ic a t io n  
d i f f ic u l t ie s .  P u m p s  o f  t h i s  ty p e  a re  
lu b r ic a te d  o n ly  b y  th e  l iq u id 's  b e in g  
p u m p e d , r e q u i r in g  n o  o th e r  lu b r ic a n t .

Industrial Thermometer
A n  i m p r o v e d  g la s s  in d u s t r i a l  t h e r 

m o m e te r  is  n o w  b e in g  m a n u fa c tu r e d  b y  
A m e r ic a n  S c h a e ffe r  &  B u d e n b e rg  I n s t r u 
m e n t D iv is io n  o f  M a n n in g ,  M a x w e l l  &  
M o o re , In c . ,  B r id g e p o r t ,  C o n n . T h e , 
m a n u fa c tu r e r  c la im s  a l l  m a jo r  d e s ig n  
im p ro v e m e n ts  a c c u m u la te d  in  re c e n t 
y e a rs  h a v e  been in c o r p o r a te d  in  th is  
m o d e l. I t  is  c o n s t ru c te d  to  p e r m i t  b a c k , 
s id e  o r  o b liq u e  a n g le  m o u n t in g  w i t h o u t  
th e  u se  o f  a  b a l l  j o i n t .  S c a le s  a n d  tu b e s  
a re  lo c a te d  fo r  g r e a te s t  r e a d a b i l i t y ,  
w h i le  a  n e w  m e th o d  o f  s c a le  m a r k in g  is  
s a id  to  im p ro v e  le g ib i l i t y .  A  p r a c t ic a l ly  
c o r r o s io n -p r o o f  case is  e m p lo y e d  w h ic h  
is  p ro v id e d  w i t h  a  b la c k  suede  f in is h .  
T h e  s c a le  is  b la c k  w i t h  y e llo w  f ig u re s  
w h i le  th e  tu b e  is  o f  th e  re d - re a d in g  
m e r c u r y  ty p e .

Glass Column Packing
A n n o i - n c e m e n t  h a s  been m a d e  b y  

O w e n s -C o rn in g  F ib e r g la s  C o rp .,  T o le d o , 
O h io , o f  th e  s u c c e s s fu l u s e  o f  g la s s  fib e rs  
as a p a c k in g  m a te r ia ]  f o r  r e c t i f y in g  
c o lu m n s  u se d  in  th e  p r o d u c t io n  o f  190- 
p r o o f  e th y l  a lc o h o l b y  th e  b e v e ra g e  d is 
t i l l i n g  in d u s t r y .  C la s s  f ib e rs , a c c o rd in g  
to  th e  m a n u fa c tu r e r ,  m a y  be  u se d  as an  
a l t e r n a te  f o r  b o th  h u b 'b le  p la te s  a n d  
v a r io u s  r i g id  ty p e s  o f  to w e r  p a c k in g .  
T h e  r e s u l t  o f  th e  use  o f  t h is  m a te r ia l  is  
c la im e d  to  be a n  in c re a s e  i n  c a p a c i ty  
o w in g  to  th e  in c re a s e  in  e xp o se d  s u r fa c e  
a re a  p re s e n te d  b y  th e s e  f ib e rs , as c o m 
p a re d  w i t h  t h a t  o f  e i t h e r  b u b b le  p la te s  
o r  r i g id  p a c k in g .

O ne  m e th o d  o f  use  o f  g la s s  f ib e rs  is  
to  p la c e  th e m  i n  la rg e  e x p a n d e d -m e ta l 
b a s k e ts  w h ic h  f i t ,  o ne  o v e r  th e  o th e r ,  
in t o  th e  in s id e  o f  th e  c o lu m n . W h e n  
used  a t  t h e i r  n o r m a l d e n s i ty  o f  3 .5  Ib . 
p e r o n .ft... th e  f ib e rs  p re s e n t i.35  s q . f t .  o f  
expo se d  s u r fa c e  p e r  c u b ic  fo o t ,  c o m p a re d  
w i t h  a n  exposed  s u r fa c e  a re a  o f  56  s q . f t .  
p e r o u . f t .  w h e n  ra s e h ig  r in g s  a re  u sed . 
R e c t i f y in g  c o lu m n s  a re  n o w  b e in g  b u i l t  
w i t h  th e  s h e l l  c o n s t ru c te d  o f  s u c h  m a 
te r ia ls  as c la y  t i l e ,  c y p re s s  s ta v e s  a n d  
s te e l p la te  s a lv a g e d  f r o m  d is c a rd e d  
ta n k s .

Rubber-Saving Drive
P o s s i b i l i t y  o f  s a v in g  as m u c h  as

2 5 6 .0 0 0  lb .  o f  c ru d e  ru b b e r  d u r in g  1943 
th r o u g h  a s l ig h t  c h a n g e  in  th e  d e s ig n  
o f  m u l t ip le  V - b e l t  d r iv e s  is  s u g g e s te d  b y  
W a l t e r  G e is t ,  p re s id e n t  o f  A l l is - C h a l -  
in e rs  M fg .  C o ., M i lw a u k e e ,  W is .  T h e  
p r o g r a m  s u g g e s te d  b y  M r .  G e is t  c a l ls  f o r
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w a r t im e  d r iv e s  u s in g  s h o r te r  c e n te r  d is 
ta n c e s  a n d  la r g e r  sheaves o n  a l l  n e w  
a p p l ic a t io n s  m a d e  t h i s  y e a r .  I t  is  
p o in te d  o u t  t h a t  e n g in e e r in g  o f  i n d i 
v id u a l  V - b o l t  d r iv e s  in  th e  p a s t  h a s  
been g o v e rn e d  la r g e ly  b y  su ch  c o n 
s id e ra t io n s  as c o n v e n ie n c e , h a b i t  a n d  
m a c h in e  d e s ig n . I n  o rd e r  to  sa ve  c o n 
s id e ra b le  a m o u n ts  o f  r u b b e r ,  h o w e v e r , i t  
is  o n ly  n e c e s s a ry  to  e m p lo y  h ig h e r  b e l t  
speeds, th u s  p e r m i t t in g  a  s m a lle r  n u m 
b e r o f  b e lts  to  be  u sed  to  t r a n s m i t  th e  
sa m e  h o rs e p o w e r. T h is  ca n  be a c c o m 
p lis h e d  b y  u s in g  la r g e r  d ia m e te r  sheaves  
w h ic h  o f  c o u rs e  c a n  be  ch ose n  to  g iv e  
th e  sam e  r a t i o  b e tw e e n  d r iv in g  a n d  
d r iv e n  sheaves, b u t  h a v e  th e  h ig h e r  
p e r ip h e r a l  speed  re q u ir e d  t o  in c re a s e  
th e  b e l t  speed  as d e s ire d . A n  in c id e n ta l  
p o in t  is  t h a t  th e  la r g e r  d ia m e te r  sh ea ve  
is  n o t  n e c e s s a r i ly  h e a v ie r  o r  m o re  e x 
p e n s iv e  s in c e  i t  h a s  fe w e r  g ro o v e s . I n  
fa c t ,  in  som e  cases i t  w i l l  be  l ig h t e r  a n d  
less e x p e n s iv e . T h e  n e w  s y s te m  m u s t,  
o f  c o u rs e , be a p p lie d  w i t h  ju d g m e n t ,  
e m p lo y in g  b e l t  speeds n o t  o v e r  5 ,000 
fe e t p e r  m in u te  so as to  a v o id  s l ip p a g e  
d u e  to  c e n t r i f u g a l  fo rc e . P r o p e r ly  e n g i
n e e re d , s u c h  d r iv e s  a re  c la im e d  to  be 
an  im p ro v e m e n t a n d  n o t  s im p ly  a w a r 
t im e  e x p e d ie n t.

Shovel Scoop Truck
T y p i c a l  o f  th e  n e w  d e v ice s  b e in g  d e 

v e lo p e d  b y  T o w m o to r  C o rp ., C le v e la n d , 
O h io , fo r  a t ta c h m e n t  to  s ta n d a rd  l i f t  
t r u c k s  is  th e  n e w  s h o v e l- ty p e  scoop  
s h o w n  in  a n  a c c o m p a n y in g  i l l u s t r a t i o n .  
T h is  c a n  be e x c h a n g e d  w i t h  s ta n d a rd  
p a r t s  t o  p e r m i t  p ic k in g  u p , c a r r y in g  
a n d  d u m p in g  a l l  ty p e s  o f  lo o se  b u lk  m a 
t e r ia l .  T h e  n e w  scoop  is  a v a i la b le  in  
c a p a c it ie s  f r o m  8 to  25  c u . f t .  a n d  c a n  be 
u sed  f o r  h a n d l in g  b u lk  c h e m ic a ls ,  o res , 
g la s s  s c ra p  a n d  s im i la r  m a te r ia ls .  T h e  
scoop  is  m a n u a l ly  c o n t ro l le d  to  p ic k  
u p  o r  d u m p  m a te r ia l  a t  a n y  p o in t  w i t h in  
th e  l i f t  ra n g e .

Plastic-Covered Rolls
A n  a c c o m p a n y i n g  i l l u s t r a t i o n  

s h o w s  a  n e w  ty p e  o f  p la s t ic -c o v e re d  r o l l  
o f  “ S lm f - T i te ”  c o n s t r u c t io n ,  r e c e n t ly  d e 
v e lo p e d  b y  R o d n e y  H u n t  M a c h in e  C o., 
O ra n g e , M a s s . . T h e  r o l l  i l l u s t r a te d  is  
a b o u t  51 in .  in  d ia m e te r .  I t  is  o f  m e ta l,  
th e  s u r fa c e s  o f  th e  r o l l  b o d y  b e in g  c o v 
e red  w i t h  a p la s t ic  w h ic h  p ro v id e s  a 
h a r d ,  s m o o th , g la s s - l ik e  s u r fa c e  w h ic h  
is  s a id  to  be  u n a f fe c te d  b y  m o s t a c id s  
a n d  a lk a l ie s .  I t  is  o f fe re d  f o r  use  w h e re  
expo se d  i r o n  a n d  s te e l a re  o b je c t io n a b le  
a n d  w h e re  a h a r d ,  s m o o th  s u r fa c e  is  d e 
s ira b le .

Seam less Plastic Tubing
S e a m l e s s  p l a s t i c  t u b i n g  in  a l l  d ia m 

e te rs  u p  to  2 in .  O .D . is  n o w  a v a i la b le  
f r o m  E x t r u d e d  P la s t ic s ,  In c . ,  N o r w a lk ,  
C o n n ., e x t ru d e d  f r o m  T e n n esse e  E a s t 
m a n  c e llu lo s e  a c e ta te  b u ty r a te .  T h e  n e w  
m a te r ia l  is  k n o w n  as  T u lo x  T T .  S h o r t ly  
th e  m a n u fa c tu r e r  e x p e c ts  to  e x te n d  th e  
ra n g e  to  21 in .  0 .11. t o  m e e t a l l  r e q u ir e 
m e n ts  fo r  w a r  p r o d u c t io n .  T h e  m a te r ia l

is  a v a i la b le  f r o m  s to c k s  a t  th e  w a re 
h ou se s  o f  c o n c e rn s  s u c h  as th e  C ra n e  
C o ., C h ic a g o , a n d  J u l i u s  B lu m  &  Co., 
N e w  Y o r k .

Equipment Briefs
A d d i n g  to  i t s  l in e  o f  s a fe ty  e q u ip m e n t 

f o r  in d u s t r y ,  D a v is  E m e rg e n c y  E q u ip 
m e n t  C o., 45  H a l le c k  S t. ,  N e w a rk ,  N .  Y .,  
has  in t r o d u c e d  a  n e w  s a fe ty  e x te n s io n  
l i g h t  w h ic h  is  c la im e d  to  p re v e n t  th e  
p o s s ib i l i t y  o f e le c t r ic  s h o c k  to  th e  u s e r, 
e ven  w h e n  th e  g u a r d  is  re m o v e d . T h e  
g u a r d  is  o f  h e a v y  f ib e r  a n d  is  so d e 
s ig n e d  as  to  s e rve  as th e  o n -a n d -o ff 
s w it c h .  W h e n  i t  is  u n s c re w e d  th e  c u r 
r e n t  is  a u t o m a t ic a l ly  c u t  o f f .  A l l  p a r t s  
o f  th e  d e v ic e  e x c e p t th e  a c tu a l c o n ta c ts  
a re  m a d e  o f n o n -c o n d u c t in g  m a te r ia ls .  
B u lb s  m a y  be re p la c e d  w i t h o u t  to o ls .

F o r  t i i e  w a t e r p r o o f i n g  o f b r ic k ,  ce
m e n t a n d  c o n c re te , even  w h e re  h y d r o 
s ta t ic  p re s s u re  is  p re s e n t, M o d e rn  W a te r -  
p ro o f in g  P a in t  C o., 1270 S ix th  A v e ., 
N e w  Y o r k ,  N .  Y . ,  is  n o w  o f fe r in g  a n e w  
m in e r a l p a in t ,  A q u e l la ,  w h ic h  is  s a id  
to  he s u ita b le  fo r  a l l  u n p a in te d  i n t e r io r  
s u r fa c e s  o f  th e se  m a te r ia ls .  T w o  c o a ts  
a p p l ie d  to  a w e t  w a l l  a re  s a id  to  b o n d  
to  th e  w a l l  m a te r ia l  a n d  n o t  to  f la k e , 
peel o r  b l is te r .  T h is  t r e a tm e n t  w i l l ,  
a c c o rd in g  to  th e  m a n u fa c tu r e r ,  re n d e r  
th e  w a l l  im p e rm e a b le  a g a in s t  c a p i l la r iz a -  
t io n  a n d  seepage o f  w a te r .

A n  i m p r o v e m e n t  in  re m o v a b le  l in e r s  
fo r  r o t a r y  p u m p s  is  in c o r p o r a te d  in  a 
n e w  p u m p  r e c e n t ly  in t r o d u c e d  b y  B la e k -  
m c r  P u m p  C o., G ra n d  R a p id s , M ic h .  T h e  
p u m p  e m p lo y s  th e  s a m e  s w in g in g  v a n e  
p r in c ip le  fo u n d  in  a l l  p u m p s  o f  t h is  
c o n c e rn ’s l in e ,  b u t  th e  l in e r  d e s ig n  is  
su c h  t h a t  i t s  re p la c e m e n t does n o t  re -  
a u ir e  d is t u r b in g  e i t h e r  th e  p ip in g  o r  th e  
d r iv e .  I t  is  c la im e d  t h a t  a  p u m p  ca n  
u s u a l ly  be re l in e d  a n d  b a c k  o n  th e  l in e  
w i t h in  h a l f  a n  h o u r .  C a p a c it ie s  ra n g e  
f r o m  2 0  t o  750  g .p .m ., w i t h  p re s s u re s  
u p  to  300 lb .  p e r  sq. in .

T h e  n e w  s a f e t y  s i p h o n  f o r  e m p ty 
in g  c a rb o y s , d e v e lo p e d  b y  T ,  P . C a l la 
h a n  a n d  r e c e n t ly  in t r o d u c e d  b y  A ld e n  
S p e a re ’ s S ons  C o . {Chem. it Met., J a n .  
1043 , p a g e  1 0 9 ) ,  is  n o w  a v a i la b le  f r o m  
C e n t r a l  S c ie n t if ic  C o., C h ic a g o , 111. B e -

N e w  s c o o p  f o r  l i f t  t r u c k s

in g  m a d e  e n t i r e ly  f r o m  S a ra n , th e  n e w  
s ip h o n  is  b o th  f le x ib le  a n d  e x t r e m e ly  
s t ro n g .  A  b u i l t - i n  v a c u u m  p u m p  s ta r t s  
th e  s ip h o n  in  c o m p le te  s a fe ty .

A n o t h e r  re c e n t  m e ta l- s a v in g  p la s t ic  
a p p l ic a t io n  h a s  been  a n n o u n c e d  b y  P e n n  
M e ta l  C o rp . o f  P e n n s y lv a n ia ,  O re g o n  
A v e . a n d  S w a n s o n  S t . ,  P h i la d e lp h ia ,  P a . 
T h is  c o m p a n y ’s n e w  p r o d u c t  is  a  p la s t ic  
c a rd  h o ld e r  p ro d u c e d  f r o m  t r a n s p a r e n t  
c e llu lo s e  a c e ta te  w h ic h  is  e a s i ly  a ff ix e d  
to  lo c k e rs , s h e lv in g ,  d o o rs , e tc ., f o r  th e  
in s e r t io n  o f  a  c a rd  b e a r in g  id e n t i f y in g  
in f o r m a t io n .  A  c a rd  s iz e  o f  3 %  x  1 in .  
ca n  be a c c o m m o d a te d .

M a x  M o s h e r ,  130 W e s t  4 2 d  S t. ,  N e w  
Y o r k ,  N .  Y . ,  h a s  a n n o u n c e d  d e v e lo p m e n t 
o f  a n  a u to m a t ic  fe e d e r  c o n t r o l  f o r  p u l 
v e r iz in g  m a g n e s iu m , w h ic h  l ia s  been  i n 
s ta l le d  in  a  m a g n e s iu m  p la n t  to  speed 
p r o d u c t io n  a n d  s a fe g u a rd  p e rs o n n e l. 
T h e  c o n t r o l  re g u la te s  th e  r a te  o f  fe e d  o f  
m a g n e s iu m  s h a v in g s  to  a  g r in d e r  w h e re  
th e  s h a v in g s  a re  c o n v e r te d  in t o  f in e  
p o w d e r. T h e  fe e d e r is  h o u s e d  in  a  se p 
a r a te  b u i ld in g  a lo n g s id e  th e  o n e  w h e re  
th e  g r in d e r  is  lo c a te d ,  f o r  re a s o n s  o f  
s a fe ty .  C h ip s  a re  c a r r ie d  f r o m  t l ie  
fe e d e r th r o u g h  a  p ip e  b y  a i r  s u c t io n .  I f  
th e  r a te  o f  fe e d  is  to o  g r e a t ,  th e  
g r in d e r  becom es c lo g g e d , r e s u l t in g  in  th e  
p o s s ib i l i t y  o f  a  b u r n - o u t  o f  t l ie  g r in d e r  
m o to r ,  b u t  a ls o  i n  a p o s s ib le  e x p lo s io n  
d u e  to  o v e rh e a t in g .  W i t h  th e  n e w  c o n 
t r o l ,  th e  o p e r a to r  m e r e ly  d u m p s  m a g 
n e s iu m  s h a v in g s  in t o  th e  h o p p e r  a t  
in t e r v a ls ,  th e  c o n t r o l le r  m a in ta in in g  th e  
m a x im u m  s a fe  r a te  o f  fe e d  a t  a l l  t im e s .

Correction— T h r o u g h  a n  in a d v e r te n c e  
th e  n a m e  o f  th e  m a n u fa c tu r e r  o f  one  o f  
th e  i te m s  d e s c r ib e d  in  o u r  N e w  E q u ip 
m e n t  s e c t io n  f o r  M a y ,  194 3 , w a s  o m it te d .  
T h e  o m is s io n  o c c u r re d  in  a n  a r t i c le  on 
p ag e  151, d e s c r ib in g  th e  n e w  e v e -p ro 
te c t iv e  g la s s , k n o w n  as  D id y m iu m - N o v i-  
w e ld , w h ic h  is  m a n u f a c t u r e d '  b y  th e  
A m e r ic a n  O p t ic a l  C o ., S o u th b r id g e ,  M a s s . 
T h e  n e w  g la s s  is  in te n d e d  f o r  u se  in  
g o g g le s  f o r  p r o te c t in g  th e  eyes o f  gas 
w e ld e rs .

Plastic-covered roll
 — -  ' :  "1

Cellulose acetate butyrate tubing
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7À* GIRDLER P R O C E S S ^

EFFECTS 
BIG SAVINGS

CAPACITIES FROM 
l/OOO TO 1,000,000 I  

CU. FT. PER HOUR I

COKE, STEAM, AIR 
AND WATER ONLY 
RAW MATERIALS

MINIMUM OF 
LABOR REQUIRED

GIRDUR OfFERS 
p r o c e s s e s  e o r .

HYDROGEN SGEFIOE 

lR B O N  M O N O X ID E

J L U E  W A T E R  G A S  

o r g a n i c  s u l f u r  

C A R B O N  D IO X ID E  

h y d r o c a r b o n s  

H Y D R O G E N  

n i t r o g e n  

O X Y G E N

an,I various m ixtures.

HYDROGEN MANUFACTURE

C02 IS VALUABLE 
BY-PRODUCT

OPERATES FROM 2 0 %  
TO 100% OF CAPACITY

HIGH DEGREE 
OF PURITY

PRACTICALLY 
AUTOMATIC OPERATION

GIRDLER P r o c e s s  m a k e s  H y d ro g e n  at 
low er cos* th an  a n y  o th er know n m ethod!

J ^ A R G E  users  o f  h y d ro g e n  in  th e  

m e ta l in d u s tr ie s  a n d  chem ica l 
f ie ld s  f in d  the G ird le r  H y d ro g en  

M a n u fa c tu rin g  P ro cess  e ffec ts  la rg e  

sav in g s in  h y d ro g en  gas costs.

W ith  the  G ird le r  p rocess , an  
a b u n d a n t su p p ly  is a ssu red  a t a ll 

tim es, fo r  o p e ra tio n  is  co n tin u o u s  

an d  f le x ib le — m ay be  o p e ra te d  from  

2 0 %  to 1 0 0 %  o f th e  ra te d  capac ity . 

P la n t c ap ac itie s  ra n g e  fro m  1,000 

to 1 ,000 .000  cu b ic  fee t o f hyd rogen  
g as p e r  h o u r.

O p e ra tin g  reco rds in d ica te  th a t 

w hen a G ird le r  H y d ro g en  M a n u fa c 

tu r in g  U n it rep laces an ex is tin g  p ro 

cess, the G ird le r  p la n t o ften  w ill p ay  

fo r  itse lf  in  le s s  th a n  th re e  y e a r s .

G ird le r  p lan ts , b e in g  p ra c tic a lly  

au to m atic  in  o p e ra tio n , re liev e  m en 

fo r  o th e r du ties.

F o r com p le te  d e sc rip tio n  and  

da ta  on the G ird le r  H y d ro g en  P ro 

cess, w rite  fo r  B u lle tin  N o. 103. 

Use the conven ien t co u p o n  below .
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P lease  se n d  b u lle t in  N o .  103 d e s c r ib in g  the low -cost 
G ir d le r  H y d r o g e n  M a n u fa c tu r in g  Process.
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Chem  & Met 

F L O W  

S H E E T

8  Butadiene and styrene are reacted with a catalyst In glass- 
lined pressure vessels to lorm the latex

Alcohol passes through converters where by heat and action oi cata lysis a portion is 
converted to butadiene. Unreacted alcohol and intermediate products are removed

3  Butadiene is purified by distilling and washing until it is over the 98.5 percent 
purity specified by the Rubber Reserve Co. It is stored in pressure tanks

5  Purified butadiene is stored in pressure tanks and is delivered to the copolymer 
plant by pipeline. It is metered as it passes from chemicals to copolymer plant

4  These tanks are used to store temporarily some of the 
intermediate products from the converters

1  Alcohol is shipped to the butadiene plant 
by tank cars or by barge and is stored in tanks

SULPHURIC ACID
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BUTADIENE BRINE
PITProcess Heat Process Heat
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SOAP
STRIPPERS DISINTEGRATORProcess Heat BLOW
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TANKS
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ETHYL BENZENE 
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CONTAINING 
CATALYST
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DISTILLATION CREAMING, COAGULATION AND 
SOAP CONVERSION TANKS

1 2  Washed crumbs of rubber. In the form of a blanket, 
are conveyed on a belt to the disintegrator and dryer

1 0  M any batches of latex are blended 
In 30,000 gal. concrete lanks

9  The polymerized batch Is transferred lo blow down tanks 
In which the reaction is arrested

1 1  On a rotary filter dilute chemicals are separated and 
rubber washed with fresh water

7  Styrene Is purified by distillation and 
stored until delivered to copolymer planl

1 4  Buna S synlhefic rubber is pressed Into a 75 lb. loaf. 
The plant w ill produce 9,000 loaves per day

Rubber Is dried by three passes through a tunnel dryer. 
It leaves the dryer on a screw conveyor£  Benzol and ethylene are passed over a cata lyst in an alkylator 

to lorm ethylbenzene which is removed from unreacted benzol

Production 
of Buna-S 

Synthetic R ubber

T]IF, BUNA 3 RUBBER PLANT of the Defense 
Plant Corp., at Institute, W. Vn„ operated 
by Carbide and Carbon Chemicals Corp. and 

United Stales Rubber Co., lias a rated capacity 
of 90,000 long tons a year. The chemicals sec
tion is composed of four units for the produc
tion of butadiene and two for styrene. The 
copolymer plant is mudc up of three units.

Alcohol from storage tanks passes through a 
series of converters where heat and the action 
of catalysts convert a portion of it to butadiene. 
Unreacted alcohol and intermediate products 
are removed for recycling through the con
verters in a recovery system consisting of dis
tillation towers and sorubbers. The butadiene 
is purified by distilling and washing until it is 
over the 98.5 percent purity specified by the 
Rubber Reserve Corp. It is stored in pressure 
lanks. The raw materials required for styrene 
production are benzol and ethylene. They are 
passed over a catalyst in an alkylator to form 
ethylbenzene. The latter is removed from tin- 
reacted benzol and byproducts in a series of 
fractionating columns and held in intermediate 
storage tanks. This elhylbcnzciic is fed to a 
second set of reactors where two hydrogen 
atoms are removed lo form styrene. The latter 
is purified bv distillation and stored.

The copolymer plant is essentially a standard 
plant built to plans developed by a committee 
of engineers from four rubber companies. Such 
ingredients as soap, catalyst, salt, acid, and 
caustic, are delivered to the plant by rail. The 
huiadieuc and styrene are delivered by pipeline 
from the adjacent plant. The process consists 
of mixing three parts of butadiene and one 
part of styrene with seven parts of snap solu- 
tion to form an emulsion. Polymerization 
lakes place in a glass-lined vessel. When it 
reaches the proper stage, the batch is forced 
by its own pressure to a blow-down tank where 
the reaction is arrested. The latex is then 
passed through flash tanks to remove unrencted 
butadiene and then through strippers to remove 
styrene. I t  is pumped to n large blending tank 
where sovei’al batches are mixed so as to attain 
uniformity. Latex passes into the creaming 
tank where brine is added; next into a coagula
tion tank and then into a Soap conversion tank 
where acid is added and the soap in the rubber 
changed to fatty acid. The dilute chemical 
solution is separated on a rotary filter and the 
crumbs of rubber are washed. A belt conveyor 
lakes them lo the disintegrator from which they 
pass into the drver. After three passes through 
the tunnel dryer, the crumbs are compressed 
into 75-lb. blocks and shipped. (For additional 
details sec article on pp. 98-102.)

C H E M I C A L  ,t M E T A L L U R G I C A L  
E N G I N E E R I N G

June, Jfi.fS 
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ACCURACY ah®

M IC R O M E T E R  stroke ad just
m ent fo r e x a c t  d isp la c e m e n t 
regulation,

N E E D L E  B E A R I N G S  w ith  
h a rd e n e d  s te e l ra c e s  on  both 
crank  p in  and w rist pin.

S T R O K E  I N D IC A T O R  sca le  
m ounted on c ro ss-h e a d  frame 
show s actual p lunger d isp lace
ment.

A C C U R A T E  A L IG N M E N T
of d is p la c e m e n t  p lu n g e r  a s
sured b y  oversize tubular cross
h ead  g u id e  and  p is to n  ty p e  
cross-head.

F L U I D  S E A L E D  plunger and 
stuffing g land prevents destruc
tion of frame and working parts 
b y  c o r r o s iv e  l iq u id s  and of 
packing b y  elim inating build-up 
on plunger from liquids carry ing 
suspended solids.
S T U F F I N G  G L A N D S  w ith  
lantern rings, liqu id seals and 
"w ash " connections,—as w e ll as 
"stripper" rings w hen required . 
S P E C I A L L Y  D E S I G N E D  
check valves and displacem ent 
cylinders.
C L E A N  O U T S  and q u ic k ly  
rem ovable check va lve  inspec
tion covers for h a rd -to -h an d le  
flu id s  su ch  as a sp h a lt , la te x , 
slu rries, etc.

Specifications, photographs and sectional d raw ings w ill be furnished on request. 
Contact us for “ eng ineering  se rv ice " on your proportioning problem s.

0 2 9  C O D D I N G  ST., P R O V ID E N C E ,  R. I

JUNK JUjS CHEMICAL & METALLURGICAL ENGINEERING



LESSONS FOR TRAINEES
WARTIME PI PI N Ci INGENUITY!

SAVING A JOB WITH BUSHING:

WHEN YOU'RE SHORT AN ELBOW

HOW TO /WAKE A SCREWED REDUCING
FLA N G E

A sk/or as many sets 
as yon can use. First 
come, fir s t served.

"Piping Pointers” Give the Answers
O n  th e  in g e n u i ty  o f  p ip in g  m e n  d e p e n d s  th e  flo w  o f  o u r  f ig h t

in g  s u p p lie s . H o w  to  g e t  p ip e  l in e s  in s ta l le d  a n d  k e e p  th e m  

w o r k in g  r i g h t  d e s p i te  m a te r ia l  s h o r ta g e s  is  w h a t  to d a y ’s p ip 

in g  t r a in e e s  m u s t le a r n  q u ic k ly .

F o r  y o u r  t r a in e e s ,  th e r e ’s v a lu a b le  h e lp  in  B u lle tin  6  o f  th e  

" P i p in g  P o in t e r s ’’ s e r ie s — a C ra n e  s e rv ic e  a id in g  h u n d re d s  o f  

p la n ts  in  b e t te r  w a r t im e  m a in te n a n c e . E x a m p le s  o f  th e  h in ts  

i t  g iv e s — s h o r t  cu ts  to  f a s te r  p ip in g  jo b s —p r a c t ic a l  su g g e s tio n s  

o n  s u b s t i tu t io n s  f o r  c r i t ic a l  m a te r i a ls — a re  s h o w n  a b o v e .

F R E E  O N  R E Q U E S T — A s the lea d in g  m aker o f v a lv e s  an d  fittings,

C rane Co. g la d ly  shares the basic in fo rm a tio n  on w h ich  "P ip ing  

P oin ters" are  fo u n d ed , to help  a ll industry  get better service from  

p ip ing  eq u ip m e n t. Copies o f Bulletin 6  an d  others supp lied  free by  

asking  y o u r C rane R ep resentative , or b y  w ritin g  to: C rane Co., 

G en era l O ffices , 8 3 6  South M ic h ig a n  A v e n u e , C hicago , Illin o is .

R A N  E V A L V E S
CHEMICAL & METALLURGICAL ENGINEERING .  JUNE ID.tf .



gives the utmost direct-f iring efficiency

W I T H  T H I S  " V I C T O R Y  F U E L ”

With gas and oil largely confined to military needs, the increased use of 
coal puts the spotlight on the Raymond BOWL MILL as today’s best answer 
to the problem of firing rotary kilns and industrial furnaces.

It has wide range capacity and handles any grade or moisture coal. It main
tains uniform grind at all rates of feed. It will operate on a 24-hour basis, 
month after month, without shutdowns. With the panel board control, very 
little attention is required from the operator, and one man can easily take 
care of a battery of Bowl Mills.

For direct-firing cement, lime, dolomite kilns, and industrial furnaces, the 
Bowl Mill will pay back its investment cost in extra economies.

W r i te  for Raymond BOWL M I L L  Catalog Num ber  4 3

S IN C E  1887

Rnvmonn Pulverizer Division
COMBUSTIO N E N G IN E E R IN G  C O M P A N Y ,  INC.

1311 North Branch Street C H I C A G O
Sal ts  OKic In Canada: Combustion Engineering Corporation, Ltd

•  JU NE 1943 •  C H E M I C A L  &  M E T A L L U R G I C A L  E N G IN E E R IN G
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NEW MAGNESIUM PLANT IN 
OPERATION ON WEST COAST

T h e  f i r s t  o f  th e  u n i ts  o f  th e  n ew  g o v 
e rn m e n t-o w n e d  m a g n e s iu m  p la n t  a t  S p o 
k a n e , W a s h in g to n , w e n t in to  o p e ra t io n  
on  M a y  2 5 . T h e  p la n t  is  b e in g  b u i l t  
a n d  o p e ra te d  b y  th e  E le c t ro  M e ta l lu r g ic a l  
Co., a  s u b s id ia ry  o f  tb e  U n io n  C a rb id e  
and  C a rb o n  C o rp ., fo r  th e  D e fense  P la n t  
C o rp .

C om p le te d  11 m o n th s  f ro m  th e  t im e  
c o n s tru c t io n  w o rk  w as s ta r te d ,  tb e  new  
p la n t  is  tb e  f i r s t  a n d  la rg e s t  c o m p le te ly  
in te g ra te d  m i l l  f o r  th e  p ro d u c t io n  o f 
m a g n e s iu m  fro m  d o lo m ite  b v  a th e rm a l 
re d u c t io n  m e th o d . C a p a c ity  o f  th e  p la n t ,  
w hen  in  f u l l  o p e ra tio n  b y  th e  end  o f 
t h is  y e a r , w i l l  be a p p ro x im a te ly  fo u r  
t im e s  th e  e n t ire  a n n u a l p re -w a r  p ro d u c 
t io n  o f  th e  e n t ir e  U n ite d  S ta te s .

T h e  m e ta ll ic  m a g n e s iu m  to  be p ro 
duce d  in  tb e  S p o ka n e  p la n t  w i l l  d ra w  on 
ra w  m a te r ia ls  fo u n d  in  tb e  re g io n . T h e  
m e th o d  fo r  th e  p ro d u c t io n ,  a n d  th e  
fu rn a c e s  a n d  e q u ip m e n t w e re  des igned  
b y  th e  E le c t ro  M e ta llu r g ic a l  Co. I n  
th is  p rocess, c a lc in e d  d o lo m ite  is  s m e lle d  
w it h  fe r ro s il ic o n  in  la rg e  e le c tr ic  f u r 
naces. D o lo m ite  is  a b u n d a n t in  tb e  
S p o k a n e  re g io n , w h i le  th e  la rg e  a m o u n t 
o f e le c tr ic  p o w e r re q u ire d  is  o b ta in e d  
f r o m  th e  G ra n d  C ou lee  D a m  h y d ro -e le c 
t r i c  d e v e lo p m e n t.

ABBOTT LABORATORIES MAKES 
FELLOWSHIP GRANTS

A b b o t t  L a b o ra to r ie s  h a s  a nn o u n c e d  
t h a t  i t s  p la n  o f  p o s t-g ra d u a te  fe l lo w s h ip s  
fo r  re sea rch  in  o rg a n ic  c h e m is tr y  and  
in  b io c h e m is try  w i l l  be c o n t in u e d  fo r  
tb e  a cadem ic  y e a r  1943-44. These  fe l lo w 
s h ip s  a re  to  a id  ca p a b le  g ra d u a te  s tu 
d e n ts  in  c o n t in u in g  th e ir  s tu d ie s . T h e re  
arfe n o  re s tr ic t io n s  as to  th e  p ro fe s s o r  
u n d e r w h o m  th e  w o rk  is  to  be done  o r  
th e  s u b je c t to  be u n d e r ta k e n . T b e  s t ip e n d  
is  $750 p er y e a r . F o r  tb e  c o m in g  y e a r  
th e  fe l lo w s h ip s  a re  a v a ila b le  to  b o th  
m en and  w om en.

T h e  u n iv e rs it ie s  to  w h o m  th e se  fe l lo w 
s h ip s  h ave  been a w a rd e d  f o r  th e  c o m in g  
y e a r  a re . in  o rg a n ic  c h e m is try ,  C a l i f o r 
n ia ,  I l l in o is ,  M ic h ig a n ,  M in n e s o ta , P u r 
d u e , R o c h e s te r, and  S ta n fo r d ;  in  b io 
c h e m is try ,  D u k e  a n d  Io w a  S ta te  C o lleg e .

COLLYER DISCUSSES POSTWAR 
POSITION OF RUBBER

A d d re s s in g  th e  N e w  Y o rk  S ta te  C h a m 
b e r o f  C o m m e rc e  o n  J u n e  3, J o h n  L . 
C o l ly e r ,  p re s id e n t o f  th e  B . F . G o o d r ic h  
C o., re co m m e n d e d  t h a t  th e  n a t io n ’ s s y n 
th e t ic  ru b b e r  f a c i l i t ie s  be k e p t  in t a c t  
a f te r  th e  w a r  a n d  in  o p e ra t io n  a t  le a s t 
on a l im i te d  b as is . H e  sa id  w o r ld  co n 

s u m p t io n  o f  ru b b e r , c ru d e  a n d  s y n th e t ic  
m ig h t  reach  a t o t a l  o f  2.000,(100 to n s  a 
y e a r  a f te r  th e  w a r ,  o r  a lm o s t  tw ic e  as 
m u ch  as e ve r consum ed  even in  th e  b ig 
g e s t y e a rs  u p  to  n o w . H e  s a id  th e  p ro g 
ress a lre a d y  m a de  in  s y n th e t ic  p ro d u c 
t io n  h a d  r u n  a he a d  o f e x p e c ta t io n s  b o th  
as to  in d ic a te d  c a p a c it ie s  o f  g iv e n  p la n ts  
a n d  in  th e  a d a p t io n  o f  th e  m a te r ia l  to  
n e ce ssa ry  uses. A  c lu e  to  th e  p ro g re s s  
b e in g  m ade , as re fle c te d  in  p r ic e , he  s a id , 
w as seen in  th e  fa c t  t h a t  w h i le  h is  e s t i 
m a te  th re e  y e a rs  ago  b e fo re  a S enate  
c o m m it te e  t h a t  s y n th e t ic  ru b b e r  c o u ld  
be p ro d u c e d  o i l  a  la rg e  sca le  in  th is  
c o u n t r y  fo r  as lo w  as 25c a lb . h a d  been 
re ce ive d  w i t h  s k e p t ic is m  th e  o flice  o f 
R u b b e r D ir e c to r  Je fTcrs  w as  re p o r te d  as 
m e n t io n in g  l i f e  as a p ro b a b le  p r ic e  b u t  
i t  w i l l  ta k e  a lo w e r  c o s t th a n  t h a t  to  
e l im in a te  n a tu r a l  ru b b e r  on  e co n o m ic  
g ro u n d s .

SOLID MOLASSES PLANNED TO 
AID IN TRANSPORT

M olasses can  be d e h y d ra te d  a n d  p a c k 
aged in  p a p e r  bags so t h a t  i t  m a y  he 
m oved in  o r d in a r y  s h ip  sp ace  f r o m  C uba  
a n d  P u e r to  R ic o  to  I be U n i te d  S ta te s . 
T h is  d e v e lo p m e n t, c re d ite d  to  th e  s c ie n 
t is ts  a n d  e n g in e e rs  o f  B o a rd  o f  E c o n o 
m ic  W a r fa r e ,  m a y  a id  g r e a t ly  in  g e t
t in g  t h is  im p o r ta n t  r a w  m a te r ia l  to  
i n d u s t r ia l  a lc o h o l p la n ts  o f  th e  E a s t 
o n  S e a b o a rd . B e tw e e n  350  a n d  400 
m i l l io n  g a l lo n s  o f  m o la sse s  a re  a v a ila b le  
in  n e a rb y  is la n d s  w h e re  fa c i l i t ie s  fo r  
e v a p o ra t io n  to  d ry n e s s  a re  b e lie ved  
a v a i la b le  in  tb e  p re s e n t s u g a r  m i l ls ,  
w i t h  v e r y  s l ig h t  m o d if ic a t io n s  a nd  a d d i
t io n s  o f  e q u ip m e n t. D e v e lo p m e n t w o rk  
is  in  p roce ss  u n d e r  th e  p u b l ic  s e rv ice  
p a te n ts  w h ic h  h a ve  been a p p lie d  fo r .  
A n y  in te re s te d  s u g a r  p ro d u c e rs  o r  a l 
c o h o l m a k e rs  w i l l  be a s s is te d  in  d e v e lo p 

m e n t  w o rk  i f  d e s ire d . N o  e s tim a te s  o f  
c o s t a re  m a de  b y  o ff ic ia ls .

CHEMICAL SUBSTITUTES URGED 
FOR SCARCE ITEMS

W P B  is  a gg re ss ive ly - w o r k in g  o il  a l t e r 
n a te  c h e m ic a l s u p p lie s  w h e re  o th e rw is e  
in c re a se d  p ro d u c t io n  c a p a c ity  w o u ld  be 
n ece ssa ry  to  m e e t e s s e n t ia l in d u s t r y  
needs. G re a t e n c o u ra g e m e n t is  b e in g  
g iv e n , fo r  e x a m p le , to  th e  d e v e lo p m e n t 
o f  a p p le  h o n e y , a s ir u p  m a de  f r o m  a p p le  
ju ic e , a s  a  s u b s t itu te  fo r  g ly c e r in e  in  
tobacco  p ro d u c ts .  B u t  a t  th e  sam e t im e  
o th e r  g o v e rn m e n t o f f ic ia ls  w a rn  t h a t  
m is c e lla n e o u s  s u b s t itu t io n s  a re  to  be 
w a tc h e d  c a r e fu l ly ,  e s p e c ia lly  in  fo o d s  
a n d  d ru g s . U se  o f v a r io u s  g ly c o ls  i n 
s te a d  o f  g ly c e r in e  in  su ch  c o m m o d it ie s  
is  p a r t ic u la r ly  co ndem ned .

T h e  a n t if re e z e  p ro b le m  a ls o  is  c a u s 

in g  a c t iv e  p la n n in g  because b u t y l  a l
co ho l w i l l  n o t  be a v a ila b le  as a d é n a 
t u r a n t  f o r  m u c h  o f  th e  a lc o h o l a ss ig n e d  
to  th is  s e rv ic e  fo r  n e x t w in te r .  A b o u t 
h a l f  o f  th e  42.5  m i l l io n  g a llo n s  o f  a l 
co h o l so used w i l l  h a ve  to  be d e n a tu re d  
w i t h  o th e r  c h e m ie u ls . I n c id e n ta l ly ,  
m e th y l is o b u ty l  k e to n e  h as  to  be a llo 
c a te d  b y  W P B  because o f  these  s c a rc i
t ie s .

GOLDENROD PLANTED AS PART 
OF RUBBER PROGRAM

E x p e r im e n ta l p la n t in g s  o f  fo u r  se
lec ted  s t r a in s  o f  g o ld e n ro d  to ta l in g  050 
ac res  h a ve  been co m p le te d  th is  s p r in g  
by  th e  U S D A  as p a r t  o f  th e  1943 e m er
gen cy  ru b b e r  p ro g ra m . A s  a u th o r iz e d  
b y  R u b b e r  D ire c to r  W i l l ia m  M . Je fTcrs, 
th e  F o re s t S e rv ic e  has  p la n te d  se lected  
s t r a in s  o f  g o ld e n ro d  on  a b o u t 550 acres 
in  th e  v i c in i t y  o f  W a y n e s b o ro , G e o rg ia . 
S m a ll e x p e r im e n ta l p lo ts  o f tw o  to  ten  
ac res  w e re  p la n te d  b y  th e  B u re a u  o f 
P la n t  I n d u s t r y ,  S o ils , a n d  A g r ic u l t u r a l  
E n g in e e r in g  in  S o u th  C a ro lin a , A la 
b a m a , M is s is s ip p i,  L o u is ia n a , T e x a s , a nd  
C a l i fo r n ia .  T h re e fo ld  p u rp o se  o f th e  
p la n t in g  p ro g ra m  is  to  d e te rm in e  th e  
b e s t lo c a tio n s , s o il ty p e s , and  m e th o d s  
fo r  g ro w in g  ru b b e r -p ro d u c in g  g o ld e n ro d ; 
to  o b ta in  m o re  co m p le te  in fo r m a t io n  on 
p oss ib le  y ie ld s ;  and  to  h a rv e s t a  s u p p ly  
o f  g o ld e n ro d  fo r  te s t in g  e x t r a c t io n  m e th 
ods, a nd  th e  p ro p e r t ie s  a n d  uses o f  th e  
l u b b e r p ro d u c t.

ARGENTINA AND CHILE ENTER 
INTO TRADE AGREEMENT

A c c o rd in g  to  a dv ice s  re c e iv e d  by  th e  
D e p a r tm e n t o f  C o m m e rce , A r g e n t in a  
a n d  C h ile  h ave  e n te re d  in t o  a te n -y e a r  
a g re e m e n t w h e re b y  A r g e n t in a  w i l l  p u r 
chase o n ly  n a tu r a l  s o d iu m  n i t r a t e ;  w i l l  
p r o h ib i t  im p o r ta t io n s  o f  s u b s t itu te s ;  
a n d  w i l l  n o t  c o n s t ru c t  a s y n th e t ic  n i t r i c  
a c id  p la n t .  I n  r e tu r n ,  C h ile  h a s  a g reed  
to  m a in ta in  a  s u p p ly  o f  10,000 to n s  o f  
s o d iu m  n i t r a t e  in  A r g e n t in a  a n d  to  se ll 
a m a x im u m  o f  25 m e tr ic  to n s  o f io d in e  
to  th e  A r g e n t in e  g o v e rn m e n t fo r  o ff ic ia l 
in d u s t r ia l  use. P ro v is io n  is  m a de  fo r  
a u to m a t ic  re n e w a l o f  th e  a g re e m e n t 
a f te r  te n  y e a rs ,

FERTILIZER ASSOCIATION WILL 
MEET AT HOT SPRINGS

N a t io n a l  F e r t i l iz e r  A s s o c ia t io n  w i l l  
b o ld  i t s  a n n u a l c o n v e n tio n  J u n e  21-23 
a t  T h e  H o m e s te a d , H o t  S p r in g s , V i r 
g in ia .  G o v e rn m e n t o f f ic ia ls  h ave  been 
in v i te d  to  p a r t ic ip a te  so th a t  th e  b u lk  
o f  th e  p ro g ra m  w i l l  be a w a r  c o n fe r 
ence. C o n t r a r y  to  th e  u s u a l c u s to m  th e  
A s s o c ia t io n  w i l l  n o t h ave  an  e la b o ra te  
se rie s  o f  s o c ia l fu n c t io n s  n o r  th e  u s u a l 
g o l f  to u rn a m e n t.

CHEMICAL k  METALLURGICAL ENGINEERING • JUNE I'M,S . 147



PLACEMENT OF CHEMICAL ENGINEERS

C h e m ic a l e n g in e e rs  a n d  m e n  a n d  w o m 
en w i t h  te c h n ic a l t r a in in g  a re  a s s u re d  
o f  a l l - r o u n d  p la c e m e n t s e rv ic e  w h e n  
th e y  re g is te r  w i t h  lo c a l U .  S . E m p lo y 
m e n t S e rv ic e  o ffices , a c c o rd in g  to  a 
s ta te m e n t o f  P a u l V .  M c N u t t ,  c h a irm a n  
o f th e  W a r  M a n p o w e r  C o m m is s io n . A  
c o o p e ra t iv e  p ro c e d u re  b e tw e e n  th e  N a 
t io n a l  R o s te r  o f  S c ie n t if ic  a n d  S p e c ia l
ized  P e rs o n n e l, o f  th e  W M C  B u re a u  o f  
P la c e m e n t a n d  a l l  lo c a l o ffices  o f  th e  
E m p lo y m e n t  S e rv ic e , h a s  been p la c e d  
in  o p e ra t io n .  T h e  n a m e s  o f  r e g is t r a n ts ,  
to g e th e r  w i t h  in f o r m a t io n  re g a r d in g  
each  a p p l ic a n t ’s a v a i l a b i l i t y ,  a re  n o w  
im m e d ia te ly  s e n t to  th e  N a t io n a l  R o s 
t e r  i f  t h e y  c a n n o t be p la c e d  lo c a l ly .

ADVISORY COMMITTEE SET UP 
TO AID WAR INDUSTRIES

E a r ly  in  1942  a n u m b e r  o f s c ie n t is ts  
in  M in n e s o ta  f e l t  th e y  c o u ld  m a k e  a 
g r e a te r  c o n t r ib u t io n -  t o  th e  . w a r  e f fo r t  
i f  th e y  w e re  a b le  to  h e lp  s o lv e  s c ie n t i f ic  
a n d  te c h n ic a l p ro b le m s  t h a t  in d u s t r ie s  
u n c o v e re d  as th e y  c o n v e r te d  to  w a r  p r o 
d u c t io n .  D is c u s s io n s  w i t h  g o v e rn m e n t 
o f f ic ia ls  b r o u g h t  th e  s u g g e s tio n  f r o m  D r .  
D o n a ld  K e y e s  t h a t  s ta te  o rg a n iz a t io n s  
be e s ta b lis h e d  to  h a n d le  in  a n  a d v is o ry  
c a p a c ity  th e  te c h n ic a l p ro b le m s  a r is in g  
f r o m  th e  t r a n s i t io n  o f  in d u s t r y  to  w a r  
w o rk .  A s  a r e s u l t ,  G o v e rn o r  S tassen  
in  c o o p e ra t io n  w i t h  th e  M in n e s o ta  R e 
so u rc e s  C o m m is s io n , se t u p  a s c ie n t if ic  
a d v is o r y  c o m m it te e  to  M in n e s o ta  w a r  
in d u s t r ie s .  L .  H .  R e y e rs o n , P ro fe s s o r  
o f  C h e m is t r y  a n d  D ir e c to r  o f  th e  N o r t h 
w e s t R e s e a rc h  I n s t i t u t e ,  U n iv e r s i t y  o f 
M in n e s o ta  w a s  m a d e  c h a ir m a n  o f  th e  
c o m m it te e . O th e r  m e m b e rs  a re  T . L .  
J o s e p h , P ro fe s s o r  o f  M e ta l lu r g y  a nd  
H e a d  o f  th e  D e p a r tm e n t  o f  M e ta l lu r g y ;
I .  M .  K o l t h o f f ,  P ro fe s s o r  o f  A n a ly t ic a l  
C h e m is t r y  a n d  C h ie f  o f  th e  D iv is io n ;  
L o u a l le n  P . M i l l e r ,  P ro fe s s o r  o f  P h y 
s ic s ;  R a lp h  E . M o n to n n a  P ro fe s s o r  o f  
C h e m ic a l E n g in e e r in g  a n d  A s s o c ia te  D i 
re c to r ,  N o r t h w e s t  R e s e a rc h  I n s t i t u t e ;  
F r a n k  B . R o w le y , P ro fe s s o r  o f  M e c h a n 
ic a l  E n g in e e r in g  a n d  D ir e c to r  o f  th e  
E n g in e e r in g  E x p e r im e n t  S ta t io n ;  a n d  
M . B . V is s c h e r ,  P ro fe s s o r  o f  P h y s io lo g y .

A n  a d v is o r y  c o m m it te e  o n  c h e m ic a l 
m a t te r s  l ik e w is e  h a s  been a p p o in te d  f o r  
th e  D e t r o i t  a re a  o f  M ic h ig a n  b y  D r .  H a r 
v e y  N .  D a v is ,  D ir e c to r  o f  th e  O ffice  o f  
P r o d u c t io n ,  R e s e a rc h  a n d  D e v e lo p m e n t 
o f  W P B .  D r .  A l f r e d  H .  W h i te ,  P r o 
fe s s o r o f  C h e m ic a l E n g in e e r in g ,  U n iv e r 
s i t y  o f  M ic h ig a n ,  is  c h a ir m a n  o f  th e  
c o m m it te e  a n d  o th e r  m e m b e rs  a r e :  D r .  
G e o rg e  C a l in g a e r t ,  D ir e c to r  o f  C h e m ic a l 
R e se a rch , E t h y l  C o r p . ;  D r .  A r t h u r  H .  
C a r r ,  D e a n  o f  th e  C o lle g e  o f  E n g in e e r in g  
o f  W a y n e  U n iv e r s i t y ;  D r .  C ly d e  C . D e- 
W i t t ,  C h a irm a n  o f  th e  D e p a r tm e n t  o f 
C h e m ic a l E n g in e e r in g ,  M ic h ig a n  S ta te  
C o lle g e ; R a lp h  D . H u m m e l,  A s s is ta n t  
M a n a g e r ,  C h e m ic a l D e p a r tm e n t ,  P a rk e , 
D a v is  a n d  C o .; D r .  H a r v e y  M e rk e r ,  
S u p e r in te n d e n t  o f  M a n u fa c tu r in g ,  P a rk e ,  
D a v is  a n d  C o .; M a r k  E . P u tn a m , V ic e -  
P re s id e n t ,  D ir e c to r ,  a n d  P ro d u c t io n  M a n 
a g e r , D o w  C h e m ic a l C o . ;  a n d  M a jo r  W . 
P . P u tn a m , P re s id e n t ,  D e t r o i t  T e s t in g  
L a b o r a to r y .

E m p l o y e e s  o f  t h e  T e n n e s s e e  V a l l e y  A u t h o r i t y ' s  N i t r a t e  P l a n t  N o .  2  h a v e  r e c e i v e d  
t h e  A r m y - N a r y  " E "  a w a r d  l o r ,  a c c o r d i n g  t o  U n d e r  S e c r e t a r y  o f  W a r  R o b e r t  P .  
P a t t e r s o n ,  " h i g h  a c h i e v e m e n t  i n  t h e  p r o d u c t i o n  o f  w a r  m a t e r i a l  a n d  l o r  a c c o m p l i s h i n g  
m o r e  t h a n  s e e m e d  r e a s o n a b l e  o r  p o s s i b l e  a  y e a r  a g o . "  C o l o n e l  J. P .  H a r r i s  o f  t h e  
P i c a t i n n y  A r s e n a l  p r e s e n t e d  t h e  a w a r d  a n d  A r t h u r  M .  M i l l e r ,  d i r e c t o r  o f  t h e  D e p a r t 
m e n t  o f  C h e m i c a l  E n g i n e e r i n g  o l  t h e  T V A ,  a c c e p t e d  i t  o n  b e h a l f  o f  t h e  e m p l o y e e s

FOR PRODUCTION EXC ELLEN C E
A m o n g  t h e  c o m p a n i e s  w h i c h ,  i n  t h e  p a s t  
m o n t h ,  h a v e  b e e n  a w a r d e d  t h e  h o n o r a r y  
N a v y  " E "  a n d  j o i n t  A r m y  a n d  N a v y  " E "  
b u r g e e  t o r  e x c e e d i n g  a l l  p r o d u c t i o n  e x p e c 
t a t i o n s  i n  v i e w  o f  t h e  l a c i l i t i e s  a t  t h e i r  c o m 
m a n d ,  a r e  i n c l u d e d  t h e  c h e m i c a l  a n d  e x p l o 
s i v e s  p l a n t s ,  t h e  c h e m i c a l  p r o c e s s  i n d u s t r i e s  
a n d  t h e  c h e m i c a l  e n g i n e e r i n g  e q u i p m e n t  c o n 
c e r n s  l i s t e d  b e l o w .  O t h e r  p r o c e s s  a n d  e q u i p 
m e n t  p l a n t s  w i l l  b e  m e n t i o n e d  i n  t h e s e  
c o l u m n s  a s  t h e  a w a r d s  a r e  p r e s e n t e d  t o  t h e  
i n d i v i d u a l  p l a n t s .

A lloy  Steel Products Co., Linden, N. J. 
American A rt  Metals Co., Inc., Atlanta, 

Ga.
American B rass  Co., Kenosha B rass  Co., 

Kenosha, Wis.
American Cyanam id & Chemical Corp., 

Selden Division, BrldgeviUe, Pa. 
American Locomotive Co., Latrobe, Pa. 
Badger Meter Mfg. Co., Milwaukee. 
Ba rd -Barke r Co., Danbury, Conn.
Bermite Powder Co., Saugus, Calif. 
Borg-W arne r Corp., Rockford Drilling 

Machine Division, Plants No. 1, 2, and 
3, Rockford, 111.

B ra ss  Foundry Co., Peoria, 111.
Bridgeport B ra ss  Co., Ordnance Plant, 

Indianapolis.
Brow n Steel Tank  Co., Minneapolis. 
Buffalo A rm s Corp., Buffalo.
Chicago Bridge and Iron  Co., Ship Bu ild 

ing Division, Seneca, 111.
Cleveland Tractor Co., Cleveland.
A rthur A. Crafts Co., Boston.
Cudahy Packing Co., Omaha, Nebr. 
C urtiss-W rlght Corp., Propeller Division, 

Beaver, Pa.
Defiance Automatic Screw Co., Defiance, 

Ohio.
DeLong Hook and Eye  Co., Philadelphia.
E. I. du Pont de Nemours &. Co., 

Electrochemical Division, Perth Amboy, 
N. J .  and Belin Plant, Moosic, Pa.

Erie Foundry  Co., Erie, Pa.
Evansv ille  Ordnance Plant, Chrysler and 

Sunbeam Divisions, Evansville, Ind. 
Federal Cartridge Corp.. Tw in C ity 

Ordnance Plant. Minneapolis.

General Motors Corp., F isher Body D i 
vision, A ircraft Unit, P lant No. 21 and 
Fleetwood Unit, and Research L a b 
oratories, Detroit.

B. F. Goodrich Co., Clarksville, Tenn.
Gustin-Bacon Mfg. Co., Insulation Board 

Plant, K an sa s  City, Kans., and Itola- 
grip  Pipe Coupling Division, K an sa s  
City, Mo.

Hardie-Tynes Mfg. Co., B irm ingham, Ala.
Improved Paper Machinery Corp., Nashua, 

N. H.
International Industries, Inc., P lant No. 2, 

Ann  Arbor, Mich.
Jones & Laugh lin  Steel Corp., Pittsburgh.
Lawrence Leather Co., Shearling T a n 

nery, Winchester, N. H.
L ink -Be lt Co., Ew a rt  W orks, Indianapolis.
L ink -Be lt Ordnance Co., Chicago.
M a ll Tool Co., Chicago.
Mason Can Co., E a st  Providence, R. I.
M ax im  Silencer Co., Hartford, Conn.
Metal Specialty Co., Cincinnati.
M inneapolis-Moline Power Implement Co., 

Como Ordnance Plant, Minneapolis.
Nashawena M ills, New  Bedford, Mass.
National Enam el & Stam ping Co., Granite 

City, 111.
D. W. Onan & Sons, Arrowhead, Madison, 

Royalston, and University Plants, all in 
Minneapolis.

Parkersburg R ig  and Reel Co., O. C. S. 
D ivision, Coffeyville, Kan.

The Protectoseal Co., Chicago.
Philadelphia Gear W orks, Inc., Ph ila 

delphia.
Quaker Oats Co., Cedar Rapids, la.
R. C. A. Laboratories, Princeton, N. J .
Resinous Products and Chemical Co., 

Bridesburg, Philadelphia.
Revere Copper & Brass, Inc., Baltimore.
John Royle  & Sons, Paterson, N. J.
Skilsaw, Inc., Chicago.
Savannah Machine & Foundry  Co., Sa 

vannah.
E. H. Scott Laboratories, Inc., Chicago.
J. P. Seeburg Corp., P lants No. 1, 2, and

3, Chicago.
Stamford Ro lling  M ills, Springdale, Conn.
St. Charles Mfg. Co., St, Charles, 111.
Thomson Machine Co., Belleville, N. J.
Thomson Co., Thomson, Ga.
Tappan Stove Co., Mansfield, Ohio.
United States Metals Refin ing Co., 

Carteret j
United States Rubber Co., Shelbyville, 

Tenn., and E a u  Claire Ordnance W orks, 
E a u  Claire, W is.

Vaughan Novelty Mfg. Co., Inc., Chicago.
W ald  Mfg. Co., Inc., Mavsville, K y.
F. W. Wakefield B ra ss  Co., Vermilion, 

Ohio.
W ayne Pump Co., Fo rt  W ayne, Ind.
W ilson & Co., Inc., Chicago.
Worcester Moulded Plastics Co., W orces

ter, Mass.
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WASHINGTON NEWS

R o w s  b e t w e e n  g o v e rn m e n t a ge n c ies  
a re  to  be s e t t le d  b y  a n  o ld  a r b i t e r  

w i t h  a n e w  t i t l e ,  J a m e s  F .  B y rn e s , n o w  
D ir e c to r  o f  W a r  M o b i l iz a t io n .  M o v in g  
r a p id ly  to  b e a t C o n g re ss  to  th e  P u n c h , 
P re s id e n t  R o o s e v e lt e s ta b lis h e d  h is  s u p e r  
a g e n c y  O ffice  o f  W a r  M o b i l iz a t io n .  N e x t  
to  th e  P re s id e n t .  B y rn e s  becom es th e  
m o s t p o w e r fu l  f ig u re  in  W a s h in g to n .  H e  
is  o n  a  p a r  w i t h  th e  c h ie fs  o f  s ta f f  a n d  
ca n  a ls o  is s u e  d ire c t iv e s  to  th e m . D o n a ld  
N e ls o n , W P B  C h a irm a n ,  is  i n  t h i r d  
p la c e  a n d  m a n y  t h i n k  t h a t  h e  h a s  a b d i
c a te d  t h a t  s p o t in  fa v o r  o f  C h a r le s  W i l 
so n , W P B  E x e c u t iv e  V ic e  C h a ir m a n ,  w h o  
h a s  been b o th  c a l l in g  th e  s ig n a ls  a n d  
c a r r y in g  th e  b a l l  in  re c e n t  m o n th s .

C o n g re s s io n a l a c t io n  to  fo r m  a n  O ffice  
o f  W a r  M o b i l iz a t io n  w a s  s ta r te d  la s t  
se ss io n , th e  id e a  b e in g  a n  o v e r a l l  to p  
a g e n c y  s im i la r  t o  th e  one  e s ta b lis h e d  b y  
th e  E x e c u t iv e  O rd e r  o f  M a y  2 7 , 1943. 
A t  th e  re q u e s t o f  th e  A d m in is t r a t io n  
th e  id e a  w a s  a llo w e d  to  - la n g u is h  in  
c o m m it te e . I n  th e  m e a n t im e , D o n a ld  
N e ls o n  m o v e d  to  f o r e s ta l l '  C o n g re s s  b y  
re q u e s t in g  th e  P re s id e n t  t o  a p p o in t  
th re e  n e w  m e m b e rs  to  th e  W a r  P r o 
d u c t io n  B o a rd  (Chcm. & Met., M a y ,  
1943 , p . 1 0 5 ) .  T h e  e n la rg e d  W a r  P r o d u c 
t io n  B o a rd  p ro v id e d  a  c o m m o n  m e e t in g  
g ro u n d  fo r  a l l  g o v e rn m e n t a g e n c ie s  e n 
g ag e d  in  th e  p r o d u c t io n  o f  r a w  m a te r ia ls  
a n d  t h e i r  fa b r ic a t io n  f o r  w a r  a n d  f o r  
e s s e n t ia l c iv i l ia n  s u p p ly .  S u b s e q u e n t 
e v e n ts  h a v e  s h o w n  t h a t  M r .  N e ls o n  w a s  
u n s u c c e s s fu l in  h is  e f fo r t  to  p re v e n t  
a n o th e r  la y e r  o f B u re a u c ra c y  f r o m  b e 
in g  in te rp o s e d  b e tw e e n  h is  o ffice  a n d  
th e  W h i te  H o u se .

T h e  o n ly  c o m p a ra b le  g r a n t  o f  p r e s i
d e n t ia l  p o w e r to  t h a t  g iv e n  J u s t ic e  
B y rn e s  o c c u r re d  in  J a n u a r y ,  1942 , w h e n  
th e  W a r  P r o d u c t io n  B o a rd  w a s  e s ta b 
l is h e d  u n d e r  th e  d ir e c t io n  o f  D o n a ld  
N e ls o n . S om e p o w e rs  g r a n te d  to  th e  
W P B  C h a irm a n  w e re  n e v e r  e x e rc is e d  
a n d  o th e rs  w e re  d e le g a te d  to  th e  v a r io u s  
“ C z a rs .”  T h e  la t e s t  P r e s id e n t ia l  a c t io n  
a g a in  p la c e s  p o w e r o v e r  p r o d u c t io n  a n d  
p ro c u re m e n t in  th e  h a n d s  o f  one  m a n .

P re s id e n t  R o o s e v e lt s ta te d  a t  th e  
t im e  O W M  w a s  c re a te d , “ W e  a re  e n te r 
in g  a  p h a s e  o f  th e  w a r  e f fo r t  w h e n  
w e m u s t  s t r e a m lin e  o u r  a c t iv i t ie s ,  a v o id  
d u p l ic a t io n  a n d  o v e r la p p in g ,  e l im in a te  
in t e r d e p a r tm e n ta l  f r i c t i o n ,  m a k e  d e c i
s io n s  w i t h  d is p a tc h ,  a n d  k e e p  b o th  o u r  
m i l i t a r y  m a c h in e  a n d  o u r  e s s e n t ia l c i v i l 
ia n  e c o n o m y  r u n n in g  in  te a m  a n d  a t  
h ig h  speed ,”

T h e  e x e c u t iv e  o rd e r  e s ta b lis h in g  th e  
O ffice  o f  W a r  M o b i l iz a t io n  a ls o  e s ta b 
lis h e d  a  W a r  M o b i l iz a t io n  C o m m itte e  
c o n s is t in g  o f  th e  D ir e c to r ,  S e c re ta ry  
o f  W a r ,  S e c re ta ry  o f  N a v y ,  c h a ir m a n  
o f  th e  M u n i t io n s  A s s ig n m e n t B o a rd ,  
c h a irm a n  o f  th e  W a r  P r o d u c t io n  B o a rd ,  
a n d  th e  D ir e c to r  o f  E c o n o m ic  S ta b i l iz a 
t io n .  P o w e r  to  a c t  is  v e s te d  in  th e  
D ir e c to r  o f  W a r  M o b i l iz a t io n .  P a ra g ra p h  
t i l  o f th e  E x e c u t iv e  O rd e r ,  g iv in g  th e

fu n c t io n s  o f  th e  o ffice , re a d s , “ I t  s h a l l  
be th e  fu n c t io n  o f  th e  O ffice  o f  W a r  
M o b i l iz a t io n ,  a c t in g  in  c o n s u l ta t io n  w i t h  
th e  c o m m it te e  a n d  s u b je c t  t o  th e  d ir e c 
t io n  a n d  c o n t r o l  o f  th e  P re s id e n t.

“ ( a )  T o  d e v e lo p  u n i f ie d  p ro g ra m s  a n d  
to  e s ta b lis h  p o lic ie s  f o r  th e  m a x im u m  
use  o f  th e  N a t io n ’s n a t u r a l  a n d  in d u s 
t r i a l  re s o u rc e s  f o r  m i l i t a r y  a n d  c i v i l i a n  
needs, f o r  th e  e ffe c t iv e  use o f  t h e  n a 
t io n a l  m a n p o w e r  n o t  in  th e  a rm e d  fo rc e s , 
f o r  th e  m a in te n a n c e  a n d  s ta b i l iz a t io n  
o f  th e  c i v i l i a n  e c o n o m y , a n d  f o r  th e  
a d ju s tm e n t  o f  s u c h  e c o n o m y  to  w a r  needs 
a n d  c o n d it io n s .

" ( b )  T o  u n i f y  th e  a c t iv i t ie s  o f  F e d 
e r a l  a g e n c ie s  a n d  d e p a r tm e n ts  e ng a g e d  
in  o r  c o n c e rn e d  w i t h  p r o d u c t io n ,  p r o 
c u re m e n t,  d is t r ib u t io n  o r  t r a n s p o r t a t io n  
o f  m i l i t a r y  o r  c i v i l i a n  s u p p lie s , m a te 
r ia ls ,  a n d  p ro d u c ts  a n d  to  re s o lv e  a n d  
d e te rm in e  c o n t ro v e rs ie s  b e tw e e n  such  
a g e n c ie s  o r  d e p a r tm e n ts ,  e x c e p t th o se  
to  be re s o lv e d  b y  th e  d ir e c to r  o f  eco
n o m ic  s ta b i l i z a t io n  u n d e r  S e c tio n  3, 
T i t l e  I V ,  o f  E x e c u t iv e  O rd e r  9 5 0 ; a n d  

“ ( c )  T o  is s u e  su ch  d ir e c t iv e s  o n  p o l 
ic y  o r  o p e ra t io n s  to  th e  F e d e ra l a g e n c ie s  
a n d  d e p a r tm e n ts  as m a y  be n e c e s s a ry  
to  c a r r y  o u t  th e  p ro g ra m s  d e v e lo p e d , th e  
p o lic ie s  e s ta b lis h e d , a n d  th e  d e c is io n s  
m a d e  u n d e r  t h is  o rd e r .  I t  s h a l l  be th e  
d u t y  o f  a l l  s u c h  a g e n c ie s  a n d  d e p a r t 
m e n ts  t o  e x e c u te  th e s e  d ir e c t iv e s  a n d  
to  m a k e  to  th e  O ffice  o f  W a r  M o b i l iz a 
t io n  s u c h  p ro g re s s  r e p o r ts  as m a y  be 
r e q u ir e d . ”

N o  a c t io n  h a s  been ta k e n  u p  to  th e  
f i r s t  w e e k  in  J u n e  t o  in d ic a te  h o w  
D ir e c to r  B y rn e s  in te n d e d  to  o p e ra te  in  
h is  n e w  o ffice . I n  W a s h in g to n ,  i t  w as  
b e lie v e d  t h a t  th e  a c tu a l  ch a n g e  in  fu n c 
t io n s  w o u ld  be s l ig h t ,  s in c e  s e t t le m e n t  o f  
in te r -a g e n c y  d is p u te s  h a d  been e n g a g in g  
m o re  a n d  m o re  o f  M r .  B y rn e s ’  t im e .

Im m e d ia te ly  fo l lo w in g  th e  n e w  a s s ig n 
m e n t f o r  M r .  B y rn e s , th e re  -was m u c h  
s p e c u la t io n  as to  w h e th e r  th e  P r e s i
d e n t ’ s la t e s t  m o v e  w o u ld  fo r e s ta l l  th e  
d e s ire  o f  C on g re ss  to  s e t u p  a  n e w  
c i v i l i a n  s u p p ly  a g e n c y . I t  w a s  f e l t  t h a t  
in  th e  e v e n t t h a t  C o n g re ss  w e n t  ahe a d  
w i t h  i t s  id e a s  i t  w o u ld  ca use  th e  A d m in 
is t r a t i o n  n o  e m b a rra s s m e n t. O W M  is  a 
t e n t  t h a t  co v e rs  th e  m a in  a c ts  a n d  th e  
s id e  sh ow s as w e l l .  A n  a u to n o m o u s  c i v i l 
ia n  s u p p ly  a g e n c y  w o u ld  f i t  in  w i t h  th e  
r e s t ,  d i r e c t l y  u n d e r  c o n t r o l  o f  M r .  
B y rn e s .

D ir e c to r  o f  E c o n o m ic  S ta b i l iz a t io n ,  
F re d  M . V in s o n ,  c o n t in u e s  to  re s o lv e  
d if fe re n c e s  o f  o p in io n  b e tw e e n  O P A  a n d  
th e  W a r  L a b o r  B o a rd  a n d  O P A  a n d  
th e  W a r  F o o d  A d m in is t r a t io n  h a v in g  to  
d o  w i t h  th e  P r ic e  C o n t r o l  A c t  a n d  c e i l 
in g s  o n  a g r ic u l t u r a l  c o m m o d it ie s .

W a r  P ro d u c tio n  P e a k  

P e a k  o f  w a r  p r o d u c t io n  is  t o  be 
re a c h e d  in  th e  f o u r t h  q u a r te r  o f  th is  
y e a r .  T h e  g e n e ra l p ro d u c t io n  c u rv e  w i l l  
c o n t in u e  to  r is e  u n t i l  som e t im e  in

th e  f a l l  w h e n  i t  is  e x p e c te d  to  le v e l o f f  
f o r  th e  d u r a t io n .  F r o m  n o w  o n  one  
o f  th e  m a jo r  p ro b le m s  w i l l  be  to  e x p a n d  
p r o d u c t io n  o f  r a w  m a te r ia ls  to  m e e t 
th e  a d d i t io n a l  re q u ire m e n ts  o f  th e  m i l l s  
a n d  fa c to r ie s  m a k in g  m i l i t a r y  ite m s .

T o p  r a n k in g  W P B  o f f ic ia ls  a re  w o r 
r ie d  o v e r  th e  p u b l ic  r e a c t io n  to  c u t-b a c k s  
in  ta n k  a n d  m u n i t io n  p ro g ra m s  a n d  to  
su ch  a n n o u n c e m e n ts  as t h a t  m a c h in e  
to o l  p r o d u c t io n  is  d u e  to  be  c u r ta i le d .  
I t  is  fe a re d  a  g e n e ra l fe e lin g  t h a t  “ w e  
a re  o v e r  th e  h u m p ”  w i l l  h a v e  a n  a d 
v e rs e  e ffe c t o n  th e  q u a n t i t y  o f  goods 
tu r n e d  o u t .

I n  th e  case o f  th e  m a c h in e  to o l  i n 
d u s t r y ,  th e  f u r t h e r  a n n o u n c e m e n t t h a t  
th e  f a c i l i t i e s  re le a s e d  w o u ld  be  c o n 
v e r te d  t o  p r o d u c t io n  o f  m i l i t a r y  e q u ip 
m e n t  o f  som e  k in d  l ia s  n o t  been a p p re 
c ia te d .  P r o o f  o f  fu z z y  t h in k in g  h a s  been 
th e  re c la s s i f ic a t io n  o f  to o l  m a k e rs  to  
A - l  d r a f t  s ta tu s  b y  som e  d r a f t  b o a rd s . 
I n d u c t io n  o f  h u n d re d s  o f  th e s e  h ig h ly  
s k i l le d  a r t is a n s  in t o  th e  a rm e d  s e rv ic e s  
l ia s  r e s u lte d  in  th e  fa c e  o f  in d u s t r y ’ s 
c r y in g  need f o r  s k i l le d  m e c h a n ic s  t o  h e lp  
p u t  o v e r  th e  la s t  b ig  p r o d u c t io n  d r iv e  
t h a t  fa ce s  th e  n a t io n .  T h e  in d u c t io n  o f  
to o l  m a k e rs  is  se con d  o n ly  to  th e  s i t 
u a t io n  in  som e lo c a l i t ie s  w h e re  m in e rs  
h a v e  been u rg e d  to  g o  o n  to  fa r m s  o r  
fa ce  in d u c t io n  in  s p ite  o f  s h o r ta g e s  o f  
m e ta ls  a n d  m in e r a ls  t h a t  n o w  e x is t .

T h is  is  a p a r t ia l  e x p la n a t io n  o f  th e  
c o n c e rn  w i t h  w h ic h  W P B  C h a irm a n  D o n 
a ld  N e ls o n  a n d  h is  im m e d ia te  a d v is o rs  
v ie w  th e  c u r r e n t  s i t u a t io n .  T h e y  h a v e  
s p e n t m u c h  t im e  r e c e n t ly  e x p la in in g  
t h a t  g r e a te r  q u a n t i t ie s  o f  r a w  m a te r ia ls  
a re  g o in g  to  be  needed in  s p ite  o f  th e  
c u t-b a c k s  in  c e r ta in  p ro g ra m s . W h i le  
som e p ro g ra m s  a re  b e in g  c u r ta i le d  o th e rs  
w i l l  c o n t in u e  to  e x p a n d . T a n k  p ro d u c 
t io n  re a c h e d  i t s  p e a k  la s t  D e c e m b e r 
a n d  s in c e  th e n  h a s  been t r im m e d  t o  m e e t 
a c tu a l d a y - to -d a y  m i l i t a r y  re q u ire m e n ts .  
B o m b e rs  w i l l  be b u i l t  in  in c re a s in g  n u m 
b e rs  u n t i l  th e  p e a k  is  re a c h e d  som e 
t im e  in  1944 . O th e r  a d ju s tm e n ts  in  p r o 
d u c t io n  s ch e d u le s  a re  b e in g  m a d e  to  c o r 
re c t  th e  e r ro rs  in  ju d g m e n t  m a d e  la s t  
y e a r .

E x c e p t  in  e m e rg e n c ie s  n o w  u n fo re s e e n  
th e re  w i l l  be l i t t l e  f u t u r e  c o n s t ru c t io n  
o f  n e w  p la n t  f a c i l i t i e s .  T h e  b u i ld in g  p r o 
g ra m  is  r a p id ly  c o m in g  to  a  c lo se  b u t  
p la n ts  a lr e a d y  s c h e d u le d  f o r  m a n u fa c 
t u r i n g  h ig h  o c ta n e  g a s o lin e , s y n th e t ic  
ru b b e r  a n d  n e w  ty p e s  o f  e x p lo s iv e s  w i l l  
be u n d e r  c o n s t r u c t io n  f o r  som e  m o n th s  
to  com e— p o s s ib ly  w e l l  in t o  1944 . M a te 
r ia ls  t h a t  h a v e  been g o in g  in t o  fa c to r y  
b u i ld in g s  w i l l  be d iv e r te d  in t o  p r o 
d u c t io n  c h a n n e ls  f r o m  w h ic h  th e y  w i l l  
e m e rg e  as s h ip s , ta n k s ,  g u n s , p la n e s , 
e tc .

W a s h in g to n  o f f ic ia ls  k n o w  t h a t  th e  
s u p p ly  o f  m a te r ia ls  a n d  c r i t i c a l  c o m m o n  
c o m p o n e n ts  w i l l  s c a rc e ly  m e e t a c tu a l  r e 
q u ire m e n ts  u n t i l  s o m e t im e  a f t e r  th e  
p ro d u c t io n  p e a k  h a s  been re a c h e d . T o
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in s u re  th e  p ro p e r  d is t r ib u t io n  o f  th e  
s c a n ty  s u p p lie s  th e r e  is  t o  be  f u r t h e r  
s c h e d u lin g  n o t  o n ly  o f  r a w  m a te r ia ls  
b u t  a ls o  o f  c r i t i c a l  c o m p o n e n ts  a n d  
fa c i l i t i e s .

Control of M aterials

W i t h  C M P  j u s t  a b o u t th r o u g h  i t s  t r i a l  
r u n  a n d  s c h e d u le d  to  becom e m a n d a to r y  
J u ly  1, W P B  h a s  com e u p  w i t h  tw o  
n e w  d e v ic e s , b o th  o f  w h ic h  re p re s e n t  
f u r t h e r  s te p s  in  th e  e v o lu t io n  o f  m a te 
r i a l s  c o n t r o l.  T h e  m o re  fo r m a l  o f  th e s e  
is  th e  C o m p o n e n t S c h e d u lin g  P la n ,  w h ic h  
w i l l  see to  i t  t h a t  th e  s u p p ly  o f  c r i t i c a l  
c o m m o n  c o m p o n e n ts  is  g e a re d  p re c is e ly  
t o  th e  s u p p ly  o f  s c h e d u le d  e n d  p r o d 
u c ts .  C o n s id e ra b ly  -less f o r m a l ,  a n d  
c u r r e n t ly  less  c o m p le te , is  a  p re fe re n c e  
r a t i n g  s y s te m  fo r  f a c i l i t ie s .

T h e  C o m p o n e n t S c h e d u lin g  P la n  e x 
is ts  in  f a c t ,  a lt h o u g h  as y e t  i t  h a s  no  
d i r e c t iv e  in  th e  sense t h a t  th e  C o n 
t r o l le d  M a te r ia ls  P la n  h a s .  O rd e rs  p la c e d  
a f t e r  J u n e  1 f o r  th e  c o m p o n e n ts  a ffe c te d  
b y  th e  p la n  m u s t  g o  th r o u g h  th e  W P B  
in d u s t r y  d iv is io n s  w h ic h  h a n d le  su ch  
c o m p o n e n ts . I t  w i l l  be  th e  d u t y  o f  th e se  
in d u s t r y  d iv is io n s  to  see t h a t  th e  c o m 
p o n e n t p r o d u c t io n  sch e d u le s  e n d  p r o d 
u c ts . A  f a v o r i t e  e x p la n a t io n  o f  C M P  
w a s  based  o n  th e  f u t i l i t y  o f  a l lo c a t in g  
s te e l f o r  f i f t y  ta n k s  u n le s s  ru b b e r  a n d  
s te e l f o r  100 t r a c k s  a ls o  w a s  a llo c a te d . 
A p p ly in g  t h i s  re a s o n in g  to  C S P , i t  b e 
com es im m e d ia te ly  o b v io u s  t h a t  p r o 
d u c t io n  o f  50  in t e r n a l  c o m b u s t io n  e n 
g in e s , w h ic h  a re  c o n t r o l le d  c o m p o n e n ts , 
is  m e re ly  a  w a s te  o f  t im e  u n le s s , a t  
th e  p ro p e r  p o in t  in  t h e i r  p ro d u c t io n ,  
th e  m a n u fa c tu r e r  g e ts  50  c ra n k s h a f ts ,  
w h ic h  a re  s u b -c o m p o n e n ts .

T h e  f a c i l i t i e s  p re fe re n c e  r a t i n g  schem e  
l ia s  h a r d ly  ta k e n  re c o g n iz e a b le  sh a p e  
th u s  f a r ,  p u b l i c ly  a t  le a s t.  I t  h a s  been 
a n n o u n c e d  m e re ly  t h a t  a s y s te m  o f  p r e f 
e rence  r a t in g s  f o r  use  o f  f a c i l i t i e s  h a s  
been a u th o r iz e d ,  a n d  t h a t  " a p p r o p r ia te  
a d m in is t r a t iv e  o rd e rs  a n d  d ir e c t iv e s ”  
w i l l  be is s u e d . F o r  th e  p re s e n t a t  le a s t,  
th e se  “ e q u ip m e n t p r io r i t i e s ”  w i l l  be 
c o n f in e d  t o  c o n t ra c ts  c a l l in g  f o r  f a b r ic a 
t io n  o r  p ro c e s s in g  r a t h e r  th a n  f o r  d e 
l iv e r y  to  a n  u l t im a t e  c o n s u m e r , to  c o n 
t r a c ts  c a l l in g  f o r  use  o f  e q u ip m e n t  in  
e s s e n t ia l c o n s t r u c t io n  n o t  in v o lv in g  d e 
l iv e r y  o f  m a te r ia ls ,  a r id  to  c o n t ra c ts  
f o r  use  o f  f a c i l i t i e s  f o r  r e p a i r  a n d  m a in 
te n a n c e  o f  p la n t  o r  e q u ip m e n t o f  essen 
t i a l  p ro d u c e rs .

Manpower Regulations
R u n n in g  t r u e  to  fo r m  th e  W a r  M a n 

p o w e r C o m m is s io n  h a s  e s ta b lis h e d  th e  
m a c h in e ry  b y  w h ic h  th e  4 8 -h o u r  w e e k  
o rd e r  a n d  th e  e m p lo y m e n t s t a b i l iz a t io n  
f i la n  can  be c o m p le te ly  e m a s c u la te d . 
W M C  R e g u la t io n  M o . 5 e s ta b lis h e s  th e  
m e th o d  b y  w h ic h  a p p e a ls  f r o m  a n y  o f  
th e  m a n p o w e r  r e g u la t io n s  m a y  be  m a d e  
b y  b o th  e m p lo y e e s  a n d  e m p lo y e rs .

T h e  n e w  r e g u la t io n  p re s c r ib e s  w h o  
m a y  a p p e a l, a c t io n s  f r o m  w h ic h  w o rk e rs  
m a y  a p p e a l, a c t io n s  f r o m  w h ic h  e m 
p lo y e rs  m a y  a p p e a l, n o t i f ic a t io n  o f  th e  
r i g h t  to  a p p e a l a n d  o ffic e rs  a n d  c o m 
m it te e s  to  w h o m  a p p e a ls  a re  o r ig in a l l v  
ta k e n . A f t e r  d e c is io n s  o n  th e  o r ig in a l  
a p p e a ls , f u r t h e r  a p p e a ls  to  th e  R e g io n a l 
M a n a g e m e n t-L a b o r  M a n p o w e r  C o m m it 

te e s  a n d  t o  th e  C h a irm a n  a re  p o s s ib le .
T h e  r e g u la t io n  p ro v id e s  t h a t  a p p e a l 

o f  a n  e m p lo y e r  f r o m  a  d e c is io n  g r a n t 
in g  one  o f  h is  w o rk e rs  a  s ta te m e n t  o f 
a v a i l a b i l i t y  i n  n o  w a y  s ta y s  th e  e ffe c t 
o f  th e  d e c is io n  so f a r  a s  th e  w o r k e r  is  
co n c e rn e d , b u t  th e  o ff ic e r  t o  w h o m  th e  
a p p e a l is  ta k e n  m a y  d ir e c t  t h a t  s u b 
s e q u e n t cases in v o lv in g  o th e r  w o rk e rs  
o f  a n  e m p lo y e r  a n d  r a is in g  id e n t ic a l  
is s u e s  m a y  be su sp e n d e d  p e n d in g  f in a l  
s e t t le m e n t  o f  th e  is s u e . T h e re  is  a s im i la r  
p r o v is io n  p r o te c t in g  e m p lo y e rs  w h o  a re  
s a t is f ie d  w i t h  c e r ta in  d e c is io n s  f r o m  
w h ic h  w o rk e rs  m a y  a p p e a l. I n  a l l  o th e r  
cases th e  ta k in g  o f  a n  a p p e a l s ta y s  
th e  a c t io n  a p p e a le d  f r o m , u n le s s  th e  
c h a irm a n  o f  th e  C o m m itte e  to  w h o m  th e  
a p p e a l is  ta k e n  s p e c if ic a l ly  d ire c ts  o th e r 
w is e .

Inventory Restrictions

In v e n to r y  r e s t r ic t io n s  im p o s e d  b y  
C M P  R e g u la t io n  N o , 2  a re  n o t  as d r a s 
t i c  as has  been in te r p r e te d  b y  som e 
m e m b e rs  o f  th e  c h e m ic a l in d u s t r y .  N o  
c o m p a n y  s h o u ld  ta k e  a ch an ce  o f  h a l t 
in g  p ro d u c t io n  b y  f a i lu r e  to  k e e p  on  
h a n d  re p a ir s  to  m e e t u n p re d ic ta b le  d e 
m a n d s . T h e  o f f ic ia l  in t e r p r e ta t io n  o n  
th is  v e r y  p o in t  in  “ Q u e s tio n s  a n d  A n 
s w ers  R e g a rd in g  O p e ra t io n  U n d e r  th e  
C o n tro l le d  M a te r ia ls  P la n ”  e x p la in s  t h a t  
i t  is  p o s s ib le  to  m a in ta in  a n  a d e q u a te  
in v e n to r y  a n d  re m a in  w i t h i n  th e  in t e n t  
a n d  m e a n in g  o f  R e g u la t io n  N o . 2 . T h e  
o f f ic ia l a n s w e r re a d s :

“ W i t h  re g a rd  to  m a te r ia l  needed  f o r  
uses w h ic h  a re  a u th o r iz e d  b u t  w h ic h  
a re  n o t  s p e c if ic a l ly  p re d ic ta b le ,  C M P  
R e g u la t io n  N o . 2  p e r m its  a  c o m p a n y  to  
h a v e  o n  h a n d  a t  a n y  t im e  th e  a m o u n t 
o f  each  i te m  w h ic h  i t  e s t im a te s  i t  m u s t  
h a v e  in  o rd e r  to  m e e t th e  d e m a n d s  w h ic h  
i t  re a s o n a b ly  a n t ic ip a te s  a r is in g  d u r in g  
th e  n e x t  00 d a y s . I n  c o m p u t in g  th e  
a m o u n t  w h ic h  i t  is  co n s id e re d  neces
s a r y  to  h a v e  o n  h a n d , th e  e s tim a te s  
s h o u ld  be  based o n  p a s t  e x p e r ie n c e  o f  
use , th e  p o s s ib i l i t y  o f  o b ta in in g  m a te 
r i a l  f r o m  w a re h o u s e s , a n d  u p o n  th e  
le n g th  o f  t im e  re q u ire d  to  o b ta in  d e l iv 
e ry  f r o m  p ro d u c e rs  u n d e r  C M P . A c c e p t
a n ce  o f  d e l iv e r y  o f  c o n t ro lle d  m a te r ia ls  
m u s t  be  in  s u c h  q u a n t i t ie s  t h a t  th e  
l im i t a t i o n s  d e s c r ib e d  abo ve  w i l l  n o t  be 
exceeded.

“ T h is  s ta n d a rd  need  o n ly  be a p p lie d  
w h e n  th e  a m o u n t  w h ic h  th e  c o m p a n y  
w is h e s  to  re c e iv e  is  g re a te r  th a n  th e  
a l lo w a b le  m in im u m  s h o w n  o n  S ch e du le  
A  o f  th e  R e g u la t io n . ”

J u s t  a s  th e  in v e n to r y  r e s t r ic t io n s  
h a v e  ca u s e d  som e  p ro d u c e rs  t ro u b le  
th e  q u e s t io n  w h e th e r  p ip e s , tu b e s , c h a n 
n e ls , r a i l s ,  a n d  s im i la r  m i l l  p ro d u c ts  a re  
fa b r ic a te d  i te m s  is  c a u s in g  t r o u b le  fo r  
o th e r  p ro d u c e rs . T h e s e  sh ap e s  f a l l  in t o  
th e  g r o u p  l is t e d  in  S c h e d u le  1 o f  C M P  
R e g u la t io n  N o . 1 w h ic h  a re  c lasse d  as 
c o n t r o l le d  m a te r ia ls .

P ro d u c e rs  w h o  h a v e  re c e iv e d  a  g e n 
e r a l a u t h o r iz a t io n  u n d e r  P -S 9  d o  n o t  
h a v e  to  w r i t e  t o  W a s h in g to n  f o r  s p e c ific  
p e rm is s io n  to  a p p ly  r a t in g s  a n d  a l l o t 
m e n t  s y m b o ls  t o  t h e i r  p u rc h a s e  o rd e rs  
f o r  m i l l  i te m s  c la s s e d  as c o n t r o l le d  m a 
te r ia ls .  T h e  o n ly  r e s t r i c t io n  is  t h a t  th e  
t o t a l  p u rc h a s e d  i n  th e  a l lo tm e n t  p e r io d  
m u s t  n o t  exceed  th e  a u th o r iz e d  q u o ta .

The re  a ls o  seem s to  be som e c o n 
fu s io n  a m o n g  p ro d u c e rs  o n  th e  p ro c e 
d u re  to  fo l lo w  to  se c u re  fa b r ic a te d  r e 
p a i r  i te m s  c o s t in g  m o re  th a n  $500 . 
P ro d u c e rs  o p e r a t in g  u n d e r  P -8 9  m u s t  
f i le  a  s p e c if ic  a p p l ic a t io n  a3 o u t l in e d  
in  P a ra g ra p h  E  o f  th e  o rd e r  f o r  p e r 
m is s io n  t o  a p p ly  t h e i r  r a t i n g  a n d  a l lo t -  

' m e n t s y m b o l t o  th e  p u rc h a s e  o rd e rs  
f o r  a n y  fa b r ic a te d  i te m  c o s t in g  m o re  
th a n  $ 50 0  p e r  u n i t .

I n  cases w h e re  th e  m a n u fa c tu r e r  is  
o p e r a t in g  u n d e r  C M P  R e g u la t io n  N o . 5, 
fa b r ic a te d  i te m s  c o s t in g  m o re  th a n  $500  
m a y  n o t  be p u rc h a s e d . A n  o f f ic ia l  i n t e r 
p r e ta t io n  is s u e d  la s t  M a r c h  w a s  s t i l l  
g o o d  f o r  th e  a m e n d m e n t o f  R e g u la t io n  
N o . 5 w h ic h  ca m e  o u t  M a y  14. T h e  
q u e s t io n  a n d  a n s w e r re a d  as fo l lo w s :

“ C M P  R e g u la t io n  N o . 5 s ta te s  t h a t  
‘ r e p a i r ’ m e a n s  th e  r e s to r a t io n  o f  a 
f a c i l i t y  to  s o u n d  w o r k in g  c o n d i t io n  
w h e n  i t  h a s  been  re n d e re d  u n s a fe  o r  
u n f i t  f o r  s e rv ic e  b y  w e a r  a n d  te a r ,  d a m 
age , f a i lu r e  o f  p a r t s  o r  th e  l ik e .  M a y  I  
o b ta in  a  n e w  b o i le r  c o s t in g  $ 2 ,0 0 0  u n d e r  
th e  p ro c e d u re s  p ro v id e d  in  th e  r e g u la t io n  
t o  re p la c e  a  b o i le r  w h ic h  h a s  been d a m 
a ged  b e y o n d  r e p a ir ?

“ A n s w e r— N o . A  b o i le r  w h ic h  is  d a m 
a ge d  b e y o n d  r e p a i r  a n d  w h ic h  c o s ts  in  
excess o f  $500  to  re p la c e  c a n n o t be  o b 
ta in e d  u n d e r  th e  p r o v is io n s  o f  t h i s  
r e g u la t io n .  H o w e v e r ,  y o u r  a t te n t io n  is  
c a lle d  t o  p a r a g r a p h  ( b )  ( 3 )  o f  th e  r e g u 
la t io n  w h ic h  p e r m its  m in o r  i te m s  o f  
p r o d u c t iv e  c a p i ta l  e q u ip m e n t,  m in o r  
c a p i ta l  a d d i t io n s  o r  re p la c e m e n ts  n o t  
e x c e e d in g  $ 50 0  to  be in c lu d e d  as m a in 
te n a n c e , r e p a i r  a n d  o p e r a t in g  s u p p lie s .”

The Corn Supply

T h e re  w i l l  be n o  c o rn  f o r  w h is k e y ,  
in d u s t r i a l  a lc o h o l,  o r  c o rn  p r o d u c ts ’ 
m a n u fa c tu r e r s  u n t i l  th e  n e w  c ro p  is  
h a rv e s te d . T h e  t i g h t  s i t u a t io n  w a s  e m 
p h a s iz e d  in  m id - M a y  w h e n  z e in , th e  a l 
c o h o l s o lu b le  p r o te in  d e r iv e d  f r o m  c o rn  
w a s  p la c e d  u n d e r  a l lo c a t io n  c o n t r o l.  
W h i le  th e r e  is  a  v a s t  q u a n t i t y  o f  c o rn  
in  th e  c o u n t r y ,  th e  s u p p lie s  a re  on  
th e  fa r m s  a n d  w i l l  s ta y  th e re  u n t i l  
th e re  is  a  d r a s t ic  c h a n g e  in  g o v e rn m e n t 
p o l ic y .

T h e  s i t u a t io n  m ig h t  be e x p la in e d  b y  
s a y in g  t h a t  a  g o v e rn m e n t p r i o r i t y  fo r  
h o g s  h a s  been  e s ta b lis h e d . I t  is  a  p r i 
o r i t y  o f  p o s it io n  s in c e  b o th  c o rn  a n d  
h o g s  a re  o n  th e  fa rm s .  T h e  c o rn -h o g  
r a t io  a id e d  b y  th e  c e i l in g  o n  ca sh  c o rn , 
h a s  m a d e  i t  m o re  p r o f i t a b le  f o r  th e  
fa r m e r  to  fe e d  h is  c o rn  th a n  t o  s e ll  i t .

T h e  w e t  m i l le r s  h a d  t h e i r  p r o d u c t  
f ro z e n  a t  th e  M a r c h ,  194 2 , p r ic e  le v e l 
b y  th e  G e n e ra l M a x im u m  P r ic e  R e g u la 
t io n .  A t  t h a t  t im e  th e  p r ic e  o f  c o rn  
w a s  a b o u t 8 0  o r  82  c e n ts  p e r  b u s h e l. 
T h e y  c a n n o t b u y  c o rn  a t  th e  p re s e n t
c e il in g  a n d  b re a k  even  le t  a lo n e  m a k e
a  p r o f i t .

T o p  g o v e rn m e n t o f f ic ia ls  h a v e  been 
r e lu c ta n t  t o  m e e t th e  p ro b le m  h e a d  o n . 
T o  d a te  a c t io n  h a s  been  s lo w . R e le a se  
o f  som e C C C  c o rn  a n d  a p p l ic a t io n  o f  
in v e n to r y  r e g u la t io n s  h a 3 h e lp e d  s o fte n  
h o g  p r ic e s . R a t io n in g  o f  p o r k  p ro d u c ts  
to  c o n s u m e rs  m a y  f u r t h e r  w e a k e n  h o g
p r ic e s  w h ic h  w i l l  h e lp  to  c h a n g e  th e
d ir e c t io n  o f  f lo w  o f  s u r p lu s  c o rn  f r o m  
th e  fe e d  l o t  t o  in d u s t r y .
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WHAT PFAUDLER Precision-Built STAINLESS STEEL 

EQUIPMENT COULD MEAN TO YOU

steel division

W hen you buy Stainless Steel 
Processing Equipment, "Precision- 
Built” is a lot more than a phrase. 
"Precision-Built" is your assurance 
that the equipm ent will stand up 
in service.

B ack of "P re c is io n -B u ilt by 
P faudler” stands a long experience 
in the design and fabrication of 
processing equipm ent. Back of it 
a re  Pfaudler's com plete facilities 
for forming stainless steel—for 
w elding with the most expert skill 
and precision—for heat treating 
and  quenching  to m aintain the 
exact chem ical and  tensile ch a r
acteristics dem anded  for a given 
perform ance — for finishing and

polishing to the exact dem ands of 
specific applications.

If units in Pfaudler's standard  
lines do not m eet your exact re 
quirem ents, Pfaudler engineers are 
ready to design special units that 
will m eet them. From small items 
for laboratory and pilot plant use 
up to the largest jobs like the 
55-foot to w ers  p ic tu re d  h e re , 
every piece of Pfaudler stainless 
steel equipm ent is precision-built 
for long life, economy, and com 
pletely dependab le service.

For full information regard ing  
any type of stainless steel installa
tion you have in mind, write The 
Pfaudler Co., Rochester, N. Y.



R EA D ER S' V IE W S  A N D  C O M M E N T S

COTTON AS FOOD
To the E d ito r of Gliem. it -  Met.

S ir : — M y  a t te n t io n  has  been c a lle d  to  
a n  e rro n e o u s  s ta te m e n t  in  a n  e d i to r ia l  
e n t i t le d  “ C o t to n  A s  a  F o o d ,”  C h e m ic a l 
a n d  M e ta l lu r g ic a l  E n g in e e r in g ,  A p r i l ,  
1943, p ag e  90 . I t  is  c la im e d  t h a t  “ A n  
a c re  o f c o t to n  p ro v id e s  m o re  e d ib le  o i l  
a n d  e d ib le  p r o te in  th a n  a n  a c re  o f  a n y  
o f  th e  c o m p e t it iv e  c ro p s  su ch  as s o y 
beans a n d  p e a n u ts .”  T h is  is  a  g ro s s  m is 
s ta te m e n t.  A c c e p te d  a v e ra g e  f ig u re s  fo r  
th e  U n i te d  S ta te s  a rc  g iv e n  in  F a ts  a n d  
O i ls  S i tu a t io n ,  F O S -7 3 , M a rc h  1943, as 
fo l lo w s :

Cotton- Pca- 
Yields per acre seed nuts Soybeans
Oil, lb...............  72 210 10»
Meal, lb ............ 200 323 »12
Protein (4 1% ), lb. SO 132 374
Oil and Protein,
• lb..................  157 34S 543

T h e  e d i to r ia l  bases i t s  f ig u re s  o n  th e  
in c o r re c t  a s s u m p t io n  o f  a  b a le -p c r-a c re  
y ie ld .  A v e ra g e  y ie ld s  a re  m o re  n e a r ly  
o n e -h a lf  b a le  p e r  a c re . M o re o v e r ,  th e  
e d i t o r ia l  c la im s  t h a t  a p p r o x im a te ly  400  
lb . o f  e d ib le  p r o te in  a re  o b ta in e d  w i t h  
e v e ry  b a le  o f  c o tto n . A c tu a l ly ,  th e  y ie ld  
p e r  b a le  o f l i n t  c o t to n  is  a p p r o x im a te ly  
400  lb .  o f  m e a l w h ic h  is  o n ly  41 p e r  c e n t  
p r o te in .  T h u s , th e  o i l  f ig u re  in  q u e s t io n  
is  a p p r o x im a te ly  tw ic e  as h ig h  as i t  
s h o u ld  be a n d  th e  p r o te in  y ie ld  g iv e n  
is  a lm o s t  f iv e  t im e s  th e  a c tu a l.

C. T . L a n g f o r d

E d i t o r ' s  N o t e — I t  is  q u i te  e v id e n t  t h a t  
w e t r ie d  to  d o  to o  m u c h  in  a  s h o r t  
space  a n d  c o n s e q u e n t ly  g a v e  a n  e r ro n e 
o u s  im p re s s io n  in  th e  tw o  p a r t ic u la r s  
w h ic h  D r .  L a n g fo r d  n o te d . P e rh a p s  th e  
m o s t s e r io u s  d is t o r t io n  com es f r o m  th e  
fa c t  t h a t  th e  p r o te in  m e a l f r o m  c o t to n 
seed w a s  r e fe r r e d  to  as th o u g h  i t  w e re  
a l l  p r o te in .

I t  is  n o t  s u r p r is in g  t h a t  D r .  L a n g 
fo r d  s h o u ld  ta k e  e x c e p t io n  to  th e  
p h r a s in g  in  th e  f i r s t  s e n te n ce  o f  o u r  
se con d  p a r a g r a p h .  T h e re in  s h o u ld  h a v e  
been p o in te d  o u t  t h a t  “ a n  a c re  o f  
c o t to n  c a n  p ro v id e ,  according to enthusi
astic partisans, m o re  e d ib le  o i l  a n d  e d ib le  
p r o te in  m e a l. . . .” T h a t  w o u ld  h a v e  
been t r u e .  T o  be f a i r  one  w o u ld  h a v e  to  
a s s u m e  a ls o  one  b a le  o f  c o t to n  p e r  a c re .

D e p a r tm e n t  o f  A g r ic u l t u r e  f ig u re s  i n 
d ic a te  t h a t  th e  r a t i o  o f  l i n t  p ro d u c t io n  
to  c o t to n  seed p r o d u c t io n  is  35 lb .  to  
(¡5 lb .  f o r  t y p ic a l  c o n d it io n s  in  th e  
U n i te d  S ta te s . O n  s u c h  a r a t io ,  a s s u m 
in g  a  b a le  p e r  a c re , one  g e ts  v e r y  m u c h  
h ig h e r  o i l  a n d  m e a l t o t a ls  th a n  a re  
re p re s e n te d  b y  th e  a v e ra g e s  q u o te d  b y  
D r .  L a n g fo r d .

T h e re  is  a  d is c re p a n c y  in  o i l  f ig u re s  
w h ic h  w e  h a v e  re c e iv e d  a n d  th o s e  q u o te d  
b y  D r .  L a n g fo r d .  P r o b a b ly  h is  f ig u re s  
r e la te  o n ly  to  th e  a c tu a l  o i l  p ro d u c t io n  
in  p r a c t ic e  d u r in g  th e  3 0 ’s d iv id e d  b y  
th e  t o t a l  a c re a g e  p la n te d  o r  h a rv e s te d , 
f t  seem s as th o u g h  th e  t o t a l  o i l  i n  th e

seed p ro d u c e d  p e r  a c re  is  m u c h  h ig h e r  
th a n  h e  in d ic a te s .  T h e  f ig u re s  w h ic h  w e  
h a v e  a re  n e a r ly  d o u b le  h is .

I t  m a y  be a s s u m e d  t h a t  th e  c o t to n  a d 
v o c a te s  a re  n o t  u n d u ly  d is t o r t in g  t h e i r  
a rg u m e n ts  i f  th e y  a re  d is c u s s in g  a n  
in c re a s e  in  c o t to n  a c re a g e  f o r  som e 
o f th e  b e t te r  a re a s  w h e re  th e re  is  
n e ith e r  th e  m a c h in e ry  n o r  e x p e r ie n c e  
f o r  g r e a te r  p r o d u c t io n  o f  s o yb e a n s  a n d  
p e a n u ts . A c t u a l ly  w e  k n o w  t h a t  a  v e r y  
la rg e  p e rc e n ta g e  o f  l a s t  y e a r 's  c ro p  o f  
th e s e  tw o  im p o r t a n t  c ro p s  w a s  n e v e r  
h a rv e s te d . W e  m a y  e x p e c t a  s im i la r  u n 
fo r tu n a te  r e s u l t  t h i s  y e a r ,  d e s p ite  s t r e n 
u o u s  e f fo r ts  o f  th e  D e p a r tm e n t .  F o r  
th is  re a s o n  w e  a re  a  l i t t l e  d is p o s e d  to  
le t  th e  c o t to n  e x t r e m is ts  h a v e  a  b i t  o f  
s u p e r la t iv e  in  t h e i r  c la im s . I t  does seem  
t h a t  th e  e ffe c t iv e  p r o d u c t io n  p e r  a c re  
c o n t r ib u t in g  to  fo o d  s u p p lie s  t h a t  can  
be d e l iv e re d  to  m a r k e t  w i l l  be g r e a te r  
u n d e r  th e s e  c o n d it io n s ,  g o v e r n in g  fo r  
m a n y  h u n d re d s  o f  th o u s a n d s  o f  a c re s . 
S u c h  a  c o n d i t io n  w i l l  n o t  p e r s is t  f o r  
m a n y  y e a rs  a f t e r  e x p e r ie n c e  a n d  m a 
c h in e r y  c o r re c ts  p re s e n t d i f f ic u l t ie s .  B u t ,  
as a  w a r t im e  m e a s u re , w e  a re  in c l in e d  
to  t h i n k  t h a t  th e  p o in t  w h ic h  w e  w e re  
w i l l i n g  to  l e t  th e s e  c o t to n  b o o s te rs  
m a k e  e d i t o r ia l l y  is  a  s o u n d  one.

I t  seem s t h a t  th e  m o s t  im p o r ta n t  
c o n s id e ra t io n  f o r  c h e m ic a l e n g in e e rs , a n d  
o n e  w h ic h  m a d e  u s  in te re s te d  in  th is  
e d i t o r ia l  id e a , is  t h a t  w e  m u s t  im 
p ro v e  m a t e r ia l ly  th e  te c h n iq u e  o f  p ro c e s s 
in g  th e se  o i l  seed c ro p s  in  o rd e r  to  i n 
c re a se  y ie ld s  o f  fo o d - q u a l i t y  p ro d u c ts .

D0WNINGT0WN IRONWORKS . dow ningtow n , p a .

Send a  c o p y  o f  y o u r  new  “ S H E L L F IN ”  fo ld e r  to

N A M E N T I T L E

A D D R E S S

M R -1-2
G I V E S  S A F E ,  P O S I T I V E ,  

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

General Controls' shut-off valve, M R-1-2 is safest 
to operate. Current failure automatically closes 
the valve. Operation can only be continued by 
restoration of current p lu s  manual resetting. 

M -l-2 gives positive control of w ater, gas, air, 
steam or oil. It is unaffected by dirty, viscous or 
high temperature fluids.
Current consumption is low. Dry cell operations 
can be minimized to 5 / 10 0 0  watt. Operates on 
either D.C. or A.C.
A vailable iij^VVÁ to,6 "  I.P.S., screwed or flanged 
bodies. Most models operate in any position. 
Write for Catalog.

G E N E R A L
•  0 1  A L L I N  A V K N U C
t  ranch* i: Sosten • N r«  York 
Philadelphia * Cleveland

C O N T R O L S
O L I  NOALE,  CAL IFO RNIA
D e tr o i t  ♦ C hi c og o  * Dal las  
O e n v e r  * S a n  F r o n e i » « «
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T his  is a drum 
containing acid

is a new hand 
your plant

/̂ vvays to keep bo¿h working for victory!

NO
SMOKINGSAFETY GOGGLES

KEEP AY/AY FROM OPEN FLAME 

EXPLAIN AND ENFORCE THIS RULERU8BER GLOVES LOOSEN PLUGS 
AND RETIGHTEN 
FREQUENTLY

RUBBER APRON USE NON SPARKING TOOLS

RUBBER 
B O O TS. STORE IN THE SHADE

STORE WITH 
BODY PLUG UP 
NEVER OVER 9 0 ° F.

A s  s o o n  as d ru m  is  re c e iv e d , c h e ck  
f o r  lea ks  as c o r ro s io n -re s is ta n t l in in g  
m a y  c ra c k  d u r in g  s h ip m e n t . . . P ro 
te c t iv e  c lo th in g  a lso  p re v e n ts  a c c i
d en ts .

R e m e m b e r— even  w a te r e xpa n d s  in to  
s team  u n d e r  s u f f ic ie n t  h ea t. M o s t  
c h e m ic a ls  re q u ire  m u c h  less h e a t to  
b u ild  u p  d a n g e ro u s  in te rn a l p ressures.

H y d ro g e n  m ix tu re s  m a y  b u ild  u p  
in s id e  a d ru m  f r o m  th e  a c t io n  o f  its  
c o n te n ts  o n  m e ta l. A  s p a rk  f r o m  a 
to o ) ,  a careless c ig a re t o r  m a tc h  —  
a n d  y o u  have  an  e x p lo s io n !

EMPTY b y  G R A V IIY -D R A IN  c o m p l e t e l y  
NEVER WASH INSIDE  

REPLACE PLUGS AND TIGHTEN

RETURN PROMPTLY

ONE FULL TU R N ... 
THEN WAIT FOR 

INTERNAL PRESSURE 
TO V EN T-FAC E  AWAY

USE LONG-HANDLED 
WRENCH

IF CONTENTS SPILL. <

WIPE OFF, THEN FLUSH WITH WATER
n e v e r  u s e  f o r  o t h e r  l iq u id s

I n  e m p ty in g , neve r use p ressure . 
A f te r  e m p ty in g , d ra in  c o m p le te ly  
and  re p la ce  p lu g s  se cu re ly  to  p re 
v e n t c o r ro s io n  o n  th e  re tu rn  t r ip .  
N e v e r  w ash  th e  in s id e  o f  a d ru m !

ta in e rs . T h e  s u g g e s tio n s  are based 
o n  o n e  o f  a series o f  b u lle t in s  is 
sued b y  th e  M a n u fa c tu r in g  C h e m 
is ts ' A s s o c ia t io n .

F o r  m o re  d e ta ile d  h e lp  o n  s p e c ific  
ch em ica ls  c o n s e rv a tio n  p ro b le m s  
in  y o u r  p la n t  o r  t r a in in g  n e w  e m 
p lo ye s  to  h a n d le  c h e m ic a ls  sa fe ly , 
w r i t e :  M o n s a n t o  C h e m i c a l  
C o m p a n y , S t. L o u is , M is s o u r i.

" E "  F O R  E X C E L L E N C E —
T h e  A r r n y -N a v y  “ E "  b u r
gee  w ith  t w o  stars, ' r e p 
re se n t in g  re c o g n it io n  b y  
the  A r m y  a n d  t h e  N a v y  o f  
e spec ia lly  m e rito r io u s  p ro 
d u c t io n  o f  w a r  m ateria ls** 
o ve r  a  tw o -yea r p e r iod  flic -, 
o v e r  M o n s a n t o .

S tf t V IN G  I H D U S T t r . . . W H I C H  SCXVCS M A N K IN D
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INTERPRETING WASHINGTON

E d it o r ’s  N o te : C opies o f  th e  o rders,
ru le s  and  r e g u la tio n s  covered  in  th is  
in s ta llm e n t m a y  be o b ta in e d  by  w r it in g  
to th e  a p p ro p r ia te  fe d e ra l a g en cy , c i t in g  
th e  o rd e r n u m b e r  o r  re lea se  d a te .

I N D U S T R I A L  I N S T R U M E N T S

L im i t a t i o n  O ld e r  L -2 7 2  w a s  a m e n d e d  
o n  M a y  29 to  p ro v id e  to r  s im p l i f ic a t io n  
o f  in d ic a t in g  d ia l  p re s s u re  g a u g e s  a n d  
v a r io u s  ty p e s  o f  r e g u la to r s .

T h e  p re s s u re  g a u g e s  a re  co v e re d  b y  
S c h e d u le  I V  w h ic h  re g u la te s  th e  s izes 
a n d  ra n g e s  in  w h ic h  g a u g e s  m a y  be 
m a n u fa c tu r e d .  S p e c ia l fe a tu re s  a re  e l im 
in a te d  a n d  a  s ta n d a rd  c o n n e c tio n  is  
d e s ig n a te d  f o r  la r g e r  s izes.

S c h e d u le  V  s p e c ifie s  s ize s  a n d  p re s 
s u re  c lasse s  f o r  s te e l, i r o n  o r  b ro n z e  
b o d y  r e g u la to r s ,  a ls o  m a te r ia ls  fo r  in n e r  
v a lv e s  a n d  s e a t r in g s .  E x c e p t io n s  a re  
a llo w e d  f o r  th e  a rm e d  s e rv ic e s .

L -2 7 2  a p p lie s  o n ly  to  n e w  p u rc h a s e  
o rd e rs . W h e re  S c h e d u le  V  c o n f lic ts  
w i t h  O rd e r  L -1 3 4 , w h ic h  c u r t a i l s  th e  use 
o f  c h ro m iu m  a n d  n ic k e l in  i n d u s t r ia l  
in s t r u m e n ts ,  th e  less r e s t r ic t iv e  O rd e r  
g o v e rn s .

S T E E L  P I P E  F I T T I N G S

L im i t a t i o n  O rd e r  L -2 7 8 , is s u e d  M a y  8 
b y  W P B , re d u c e s  th e  n u m b e r  o f  ty p e s  
o f  s te e l p ip e  f i t t in g s  w h ic h  m a y  be made, 
f r o m  4 0 ,0 0 0  to  less th a n  4 ,0 0 0 . I r o n  a n d  
b ra s s  p ip e  f i t t in g s  w e re  p r e v io u s ly  s im 
p li f ie d  b y  O rd e r  L -2 8 8 . C h a n g e s  in  s p e c i
f ic a t io n s  o f  m a te r ia ls  a n d  o f  p re s s u re  
c lasses c o rre s p o n d  c lo s e ly  w i t h  th o s e  o f  
O rd e r  L -2 5 2  c o v e r in g  v a lv e s  a n d  v a lv e  
p a r ts .  T h e  c h ie f  re d u c t io n s  a re  in  th e  
n u m b e r  o f  s izes p e r m it te d  f o r  “ re d u c 
in g  f i t t in g s , ”  used to  jo in  p ip e s  o f  d i f 
fe re n t  d ia m e te rs .

C e r ta in  ty p e s  a rc  e x e m p t su ch  as th o se  
fo r  use  o n  a irp la n e s  a n d  s h ip s , c o n d u c 
to r s  o f  c o r ro s iv e  l iq u id s  o r  gases, th o se  
s p e c ia l ly  d e s ig n e d  fo r  c o m b a t use, th o se  
used  to  re p la c e  s p e c ia l ty p e  f i t t in g s ,  
a n d  o th e rs  w h ic h  a re  e n u m e ra te d  in  a 
l i s t  o f  s p e c ia l ty p e s . T h e  ty p e s  p e r m it te d  
c o m p r is e  a b o u t 9S p e rc e n t o f  a l l  p r o 
d u c e d .

R E F R I G E R A T I O N  A N D  A I R  C O N D I T I O N I N G

G e n e ra l L im i t a t i o n  O rd e r  L -3 S  w as  
a m e n d e d  o n  M a y  2S b y  W P B  to  b r in g  
i t  in  l in e  w i t h  th e  m in im u m  p re fe re n c e  
r a t in g s  fo r  r e p a ir  a n d  m a in te n a n c e  p a r t s  
e s ta b lis h e d  b y  C M P  R e g u la t io n  N o . 5 
as a m en d e d  M a y  14. P u rc h a s e  o rd e rs  
fo r  m a in te n a n c e  a n d  r e p a i r  p a r t s  fo r  
in d u s t r ia l  a n d  c o m m e rc ia l r e f r ig e r a t in g  
a n d  a i r  c o n d i t io n in g  e q u ip m e n t m u s t  
b e a r p re fe re n c e  r a t in g s  o f  A A -5  o r  h ig h e r  
u n d e r  th e  n e w  a m e n d m e n t.

P O W E R  A N D  C O N V E Y I N G  E Q U I P M E N T

G e n e ra l L im i t a t i o n  O rd e r  L -1 9 3  as 
a m e n d e d  o n  M a y  10 b y  WTP B , p ro v id e s  
t h a t  p u rc h a s e  o rd e rs  fo r  c o n v e y in g  m a 

c h in e r y  a n d  m e c h a n ic a l p o w e r t r a n s m is 
s io n  e q u ip m e n t a re  r e s t r ic te d  to  th o s e  
ra te d  A A -5  o r  h ig h e r  u n d e r  th e  te rm s  
o f  th e  O rd e r .  T h e  d e f in i t io n  o f  c o n v e y 
in g  m a c h in e ry  w a s  c la r i f ie d  b y  n a m in g  
p o r ta b le  c o n v e y o rs , n o w  c o ve re d  b y  L i m i 
ta t io n  O rd e r  L -2 8 7 , as one o f  th e  ite m s  
e x e m p te d . S lo p e  c o n v e y o rs  used  in  m in 
in g  a re  a ls o  e x e m p te d . M o n th ly  p ro d u c 
t io n  a n d  d e l iv e r y  s c h e d u le s  a re  no  lo n g e r  
re q u ire d  s in c e  s c h e d u lin g  is  n o w  c o ve re d  
b y  G e n e ra l S c h e d u lin g  O rd e r  M -2 9 3 .

F O R M  P D - 1 A  A P P L I C A T I O N S

In  l in o  w i t h  i t s  p o l ic y  o f  d e c e n t r a l i 
z a t io n ,  th e  W P B  has  ra is e d  th e  d o l la r  
l i m i t  o f  P D -1 A  a p p l ic a t io n s  p roce sse d  in  
th e  f ie ld  f r o m  $100  to  .$500. A p p lic a t io n s  
in v o lv in g  n o t  m o re  th a n  $500  w o r th  o f  
m a te r ia l  o n  w h ic h  p r io r i t y  a s s is ta n c e  is  
re q u e s te d , a re  n o w  p rocessed  in  e i t h e r  th e  
D is t r i c t  o r  R e g io n a l o ffices  a c c o rd in g  
to  th e  d ir e c t io n  o f  th e  re s p e c t iv e  r e 
g io n a l d ir e c to r s ,  e x c e p t w h e re  s p e c if ic a l ly  
o th e rw is e  d ire c te d  b y  th e  D ir e c to r  o f  th e  
D is t r ib u t io n  B u re a u . T h is  ch a n g e  m e a n s  
th a t  a p p r o x im a te ly  80  p e rc e n t o f  a l l  
P D -1 A  a p p l ic a t io n s  w i l l  be h a n d le d  e n 
t i r e l y  b y  th e  f ie ld  o ffices.

C A L C I U M  M E T A L

C o n s e rv a t io n  O ld e r  M -3 0 3  w as  
a m e n d e d  on  M a y  25  b y  W P B  to  p e r m i t  
i n d u s t r ia l  u s e rs  w h o  re q u ire  s m a ll  q u a n 
t i t i e s  to  a c c e p t a n d  use  th re e  p o u n d s  o f  
c a lc iu m  m e ta l in  th e  fo r m  o f  c a r r o ts ,  
o r  tw o  p o u n d s  o f  c a lc iu m  m e ta l in  a n y  
o th e r  fo r m  p e r m o n th  w i t h o u t  s p e c if ic  
a u t h o r i t y  o f  th e  W P B .

T A N T A L U M .  M O L Y B D E N U M .  T U N G S T E N

F u tu r e  re q u e s ts  f o r  t a n ta lu m ,  m o ly b 
d e n u m , a n d  tu n g s te n  s h o u ld  be m a d e  in  
te rm s  o f  k i lo g r a m s  in s te a d  o f  p o u n d s  
a v o ird u p o is ,  th e  S te e l D iv is io n  a n 
n o u n ce d  o n  M a y  2 5 . T h e  d a te  f o r  f i l i n g  
F o rm s  P D -4S 7  a n d  P D -4 8 8  f o r  a l lo c a 
t io n  o f  t a n ta lu m  h a s  been  c h a n g e d  f ro m  
th e  2 0 th  to  th e  7 th  o f  th e  m o n th  p re c e d 
in g  th e  m o n th  fo r  w h ic h  a p p l ic a t io n  is  
m ade .

S O L U B L E  N I T R O C E L L U L O S E

G e n e ra l P re fe re n c e  O rd e r  M -1 9 0  w h ic h  
g o v e rn s  th e  d e l iv e r y  a n d  use  o f  s o lu b le  
n it r o c e l lu lo s e ,  w a s  re v o k e d  b y  W P B  on  
M a y  14. A t  p re s e n t, s u p p lie s  a re  a d e 
q u a te  to  m e e t th e  need fo r  t h i s  m a te r ia l  
w h ic h  is  u se d  f o r  s u c h  p ro d u c ts  as la c 
q u e r ,  c o a te d  te x t i le s ,  p h o to g r a p h ic  f i lm  
a n d  p la s t ic s  b o th  f o r  m i l i t a r y  a n d  c i v i l 
ia n  ite m s .

C H L O R I N A T E D  S O L V E N T S

G e n e ra l P re fe re n c e  O rd e r  M -4 1  w a s  
a m e n d e d  o n  M a y  2 0  b y  W P B  to  p e r m i t  
g r e a te r  q u a n t i t ie s  o f  c h lo r in a te d  h y d r o 
c a rb o n  s o lv e n ts  f o r  c i v i l i a n  uses. T h e  
O rd e r  p ro v id e s  t h a t  w i t h  a  p re fe re n c e  
r a t i n g  o f  B -2  a  c o n s u m e r m a y  re c e iv e

in  a n y  one  m o n th  n o t  m o re  th a n  h is  
a v e ra g e  m o n th ly  c o n s u m p t io n  d u r in g  th e  
base p e r io d  o f  th e  y e a r  e n d in g  S e p te m b e r 
5. 1941 . I n  th e  case o f  c a rb o n  t e t r a 
c h lo r id e ,  a c o n s u m e r m a y  re c e iv e  d e 
l iv e r y  i n  a n y  m o n th  o f  u p  t o  150 p e rc e n t 
o f  h is  a v e ra g e  m o n t h ly  c o n s u m p t io n  d u r 
in g  th e  base  p e r io d .  T h e s e  a l lo tm e n ts  f o r  
c i v i l i a n  uses m a y , o f  c o u rs e , be o b ta in e d  
o n ly  a f t e r  a l l  m i l i t a r y  re q u ire m e n ts  h a v e  
been fu l f i l le d .

M I C R O - C R Y S T A L L I N E  W A X

A l lo c a t io n  O rd e r  M -1 9 5  is s u e d  by  
W P B  o n  M a y  19 a n d  e ffe c t iv e  J u ly  1 
p ro v id e s  t h a t  n o  s u p p l ie r  o f  m ic r o 
c r y s ta l l in e  w a x  a n d  i t s  b le n d s  m a y  use 
o r  d e l iv e r  w a x  e x c e p t as s p e c if ic a l ly  a u 
th o r iz e d  b y  W P B .  T h e  u s u a l a l lo c a t io n  
F o rm s  P D -0 0 0  a n d  PD -G 01 s h o u ld  b e ,  
used b y  s u p p l ie r s  a n d  c o n s u m e rs .

P A P E R  A N D  P A P E R  B O A R D

G e n e ra l C o n s e rv a t io n  O rd e r  M -2 4 I  
w as a m e n d e d  o n  M a y  15 b y  W P B  to  
c l a r i f y  a n d  d e f in e  c e r ta in  p o in ts  a n d  to  
p ro v id e  a  c le a r  a n d  e q u ita b le  b a s is  f o r  
th e  c la s s i f ic a t io n  o f  p a p e r  p ro d u c ts  f o r  
th e  in d u s t r y .  F o r m e r ly ,  th re e  u n re la te d  
codes w e re  u sed , b u t  u n d e r  th e  a m e n d  
r i ie n t  a  s ta n d a r d  c la s s i f ic a t io n  code is  
n o w  s e t u p  b y  th e  B u re a u  o f  th e  C ensus 
w h ic h  is  c o v e re d  b y  W P B  F o rm  514. 
d a te d  F e b r u a r y  2 4 , 194 3 . T h e  ch a n g e  
to  census code n u m b e rs  w i l l  s im p l i f y  th e  
c a lc u la t io n s  o f  p a p e r  q u o ta s  in  th e  m i l l s  
a n d  a id  in  c a r r y in g  o u t  th e  p r o d u c t io n  
l im i t a t i o n  o f  p a p e r  b y  b ro a d  g ra d e  c la s 
s i f ic a t io n s .  A l l  l im i t a t i o n s  re m a in  as  
p re v io u s ly  o u t l in e d  in  th e  O rd e r  la s t  
a m e n d e d  o n  M a r c h  12, 1943.

E T H Y L  C E L L U L O S E

G e n e ra l P re fe re n c e  O ld e r  M -1 7 5  w as 
a m e n d e d  o n  M a y  G p r o h ib i t in g  th e  use  o f 
e th y l  c e llu lo s e  e x c e p t o n  s p e c if ic  a u t h o r i 
z a t io n  b y  W P B . ,  T l ie  g e n e ra l 5 0 - lb . e x 
e m p t io n  f o r  s m a ll  p u rc h a s e  o rd e rs  l ia s  
been re p la c e d  w i t h  a  1 0 -lb . e x e m p t io n  
a n d  in  th e  case o f  a c c e p ta n c e  o r  use  fo i  
e x p e r im e n ta l p u rp o s e s , a n  e x e m p t io n  o f  
5 0 - lb . T h e  a m e n d e d  O rd e r  a ls o  p ro v id e s  
t h a t  e th y l  c e llu lo s e  a llo c a te d  f o r  in v e n 
t o r y  m a y  n o t  be u s e d  e x c e p t as s p e c if i
c a l l y  a u th o r iz e d  o r  d ir e c te d  i l l  w r i t i n g  
b v  W P B .  T h e  s ta n d a r d  c h e m ic a l a l lo c a 
t io n  F o rm s  P D -G 0 0  a n d  P D -6 0 1  s h o u ld  
be u sed  b y  a p p l ic a n ts  f o r  a u th o r iz a t io n  
to  d e l iv e r ,  a c c e p t d e l iv e r y  o r  use  e th y l 
c e llu lo s e .

S U L F A M I C  A C I D

G e n e ra l P re fe re n c e  O rd e r  M -2 4 2  w as 
a m e n d e d  b y  W P B  o n  M a y  7 to  p r o v id e  
f o r  th e  use o f  F o r m  P D -6 0 2  i n  p la c e  o f 
th e  r e g u la r  F o rm s  P D -6 0 0  a n d  P D -6 0 1 , 
fo r m e r ly  u sed . P a p e r  w o r k  is  e l im in a te d  
b y  p r o v id in g  t h a t  a  p ro d u c e r  o r  p r i m a r y  
d is t r ib u t o r  need  n o t  l i s t  o n  F o r m  P D -6 0 2  
th e  n a m e  o f  a n y  c u s to m e r  t o  w h o m  n o t
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Add  “ AUTOMAT I C ’ ’ F OR K  T R U C K S  TO YOUR P R O DUCTI ON LI NE  
F O R  F A S T  M O V I N G ,  H A N D L I N G  A N D  T R A N S P O R T A T I O N

Materials, parts, and finished products must be  
kept on the move from department to depart
ment—speedily, without waste of time, and at 
low cost. Transportation, so important to the 
war effort, begins right in America's plants— 
transportation that insures a steady flow. 
"AUTOMATICS" have won wide acceptance 
in all industries serving the war effort. 
"AUTOMATIC" representatives, fully experi
enced in the application of our Standard Vic
tory Models, are ready to cooperate with you. 
These men are listed in the classified telephone 
directories in principal cities and industrial 
areas under "Trucks, Industrial."

y e a r s  Electric Propelled i n d u s t r i a l  t r u c k s

AUTOM ATIC  T R A N S P O R T A T IO N  CO.
■ ■ M B      DIV . OF TH E YALE & TO W N E M FG . C O .

WEST 87th STREET CHICAGO. ILLINOISCHICAGO, ILLINOIS

CHEMICAL & METALLURGICAL ENGINEERING .  J U NE  191,$ .



KEMP of BALTIMORE is 

now p ro v id in g  high- 

efficiency dry ers an d  

inert g a s  p rodu cers for 

a lk y latio n , deh ydrogen 

ation  an d  cataly tic  

crack in g  p lan ts . . . for 

bu tad ien e , styrene an d  

co-polym er p lan ts. For 

technical bu lletin s, 

descriptive le a fle ts  an d  

g e n e ra l inform ation, 

ad d re ss  The C. M. Kem p 

Mfg. Co., 405 East Oliver 

Street, B altim ore, Md.

m o re  th a n  2 ,500  lb .  o f  s u l fa m ic  a c id  d e 
r iv a t iv e s  a re  to  be d e liv e re d  i n  a n y  m o n th  
f o r  use  as w eed  k i l l e r ,  o r  f o r  re s a le  f o r  
use  as w ee d  k i l l e r .  A  p ro d u c e r  w h o  
w is h e s  to  u se  a  p a r t  o r  a l l  o f  h is  o w n  
p ro d u c t io n  o f  s u lf a m ic  a c id  m u s t  l i s t  h is  
o w n  n a m e  a s  c u s to m e r  o n  th e  n e w  fo rm s .

I S O P R O P Y L  A L C O H O L

G e n e ra l P re fe re n c e  O rd e r  M -1 6 8  w a s  
a m e n d e d  o n  M a y  18 b y  W P B  to  s im p l i f y  
th e  p a p e r  w o r k  re q u ire d  o f  a  s u p p l ie r  
s e e k in g  a u t h o r iz a t io n  to  m a k e  d e l iv e r ie s  
o f,  o r  to  u se , is o p r o p y l  a lc o h o l.  W h e re a s  
p r e v io u s ly  F o rm s  P D -6 0 0  a n d  P D -6 0 1  
w e re  r e q u ire d ,  F o r m  P D -G 02  m a y  n o w  be 
u s e d . R e q u e s ts  f o r  q u a n t i t ie s  u p  to  
3 ,500  g a l lo n s  in  a n y  o n e  m o n th  m u s t  
be lu m p e d  b y  th e  s u p p l ie r -  o n  F o rm  
P D -6 0 2  u n d e r  s p e c if ie d  e n d  uses, a n d  
re q u e s ts  f o r  m o re  th a n  3 ,500  g a l lo n s  in  
a n y  one  m o n th  m u s t  be l is t e d  i n d iv id u 
a l ly .

S Y N T H E T I C  R U B B E R  I N G R E D I E N T S

W P B  o n  M a y  8 s p e c ifie d  th e  use  o f  
F o rm  P D -G 0 2  i n  p la c e  o f  th e  tw o  F o rm s  
P D -6 0 0  a n d  G01 w h e n  a p p ly in g  f o r  a u 
th o r iz a t io n  to  use  o r  d e l iv e r  th re e  b a s ic  
m a te r ia ls  u s e d  in  m a n u fa c tu r in g  s y n 
t h e t ic  r u b b e r .  T h e  f o l lo w in g  th r e e  A Î  lo 
c a t io n  O rd e rs  w e re  a m e n d e d  to  c o v e r th e  
use o f  t h i s  n e w  f o r m :

M -1 7 0 , s ty re n e  ( v i n y l  b e n z e n e ) .
M -1 5 3 , a c r y lo n i t r i l e  ( v in y l  c y a n id e ) .  
M -1 7 8 , b u ta d ie n e .

R O T E N O N E  I N S E C T I C I D E

W P B  D ir e c t iv e  N o . 15, is s u e d  o n  M a y  
8, t r a n s fe r s  to  th e  W a r  F o o d  A d m in is 
t r a t o r  c o n t r o l  o v e r  th e  uses a n d  d i s t r i 
b u t io n  o f  ro te n o n e  in s e c t ic id e  f o r  a g r i 
c u l t u r a l  p u rp o s e s . T h e  a m e n d e d  d ir e c t iv e  
re s e rv e s  to  th e  W P B  th e  r i g h t  t o  d e te r 
m in e  th e  a m o u n t  o f  g o v e rn m e n t r e q u ir e 
m e n ts  f o r  ro te n o n e  a n d  ro te n o n e  in s e c t i 
c id e , t o  re g u la te  o r  p r o h ib i t  th e  m a n u 
fa c tu r e  o r  im p o r ta t io n  o f  ro te n o n e  a n d  
to  re g u la te  o r  p r o h ib i t  th e  u se  o r  s a le  
o f  ro te n o n e  in s e c t ic id e  f o r  n o n - a g r ic u l-  
t u r a l  p u rp o s e s .

W O O D  P U L P

T h e  “ w it h h o ld in g  c la u s e ”  o f  G e n e ra l 
P re fe re n c e  O rd e r  M -9 3  w a s  in v o k e d  o n  
M a y  4 b y  W P B  th r o u g h  is s u a n c e  o f  S u p 
p le m e n ta r y  G e n e ra l P re fe re n c e  O rd e r  
M -9 3 -a . A l l  p ro d u c e rs  o f  w o o d  p u lp  
m u s t  w i t h h o ld  2 0  p e rc e n t  o f  t h e i r  p r o 
d u c t io n  o f  a l l  ty p e s  o f  w o o d  p u lp  d u r in g  
th e  m o n th  o f  J u n e  a n d  eaeh  m o n th  th e r e 
a f t e r ,  a n d  m u s t  m a k e  d e l iv e r y  o f  su ch  
w it h h e ld  to n n a g e  o n ly  as o rd e re d  b y  
W P B .  W h i le  th e  w o o d  p u lp  s h o r ta g e  
h a s  re a c h e d  th e  p o in t  w h e re  i t  is  deem ed 
n e c e s s a ry  t o  in v o k e  th e  w it h h o ld in g  
c la u s e  o f  th e  O rd e r ,  th e  p o w e r  t o  a l lo 
c a te  s u c h  to n n a g e  w i l l  be  u s e d  o n ly  to  
s a fe g u a rd  im p o r t a n t  w a r  p r o d u c t io n ,  a n d  
i t  is  v e r y  l i k e l y  t h a t ,  in  m a n y  cases, a l l  
o r  m o s t o f  th e  w it h h e ld  w o o d  p u lp  w i l l  
be  a llo c a te d  b a c k  to  th e  p ro d u c e r .

D Y E S T U F F S  

O rd e r  M -1 0 3  w a s  a m e n d e d  o n  M a y  25 
p e r m i t t in g  c o m m e rc ia l d y e rs  to  g e t  a l l  
t h e  d y e s tu f ls  a n d  o rg a n ic  p ig m e n ts  w h ic h  
a re  re q u ire d  f o r  d y e in g  u sed  a p p a re l a n d  
u se d  h o u s e  fu r n is h in g s  w i t h o u t  a d h e r -
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A L K A N O L A M I N E S

A l lo c a t io n  O rd e r  M -2 7 5  w as  a m en d e d  
on  M a y  25  b y  W P B  p la c in g  d ie th y l -  
e th a n o la m in e  u n d e r  a l lo c a t io n  a n d  re 
m o v in g  t r ie th a n o la m in e .  A lk a n o la m in e s  
a re  n o w  d e fin e d  as “ m o n o e th a n o la m in e , 
d ie t l ia n o la m in e  a n d  d ie th y le th a lo m in e . ”  
O rd e rs  fo r  f iv e  g a l.  o r  less o f  d ie t h y l 
e th a lo m in e  p e r  m o n th  w i l l  be p e r m it te d  
w i t h o u t  W P B  a u th o r iz a t io n  a f t e r  J u ly  
11. ■/

P H O S P H A T E  P L A S T I C I Z E H S

A l lo c a t io n  O rd e r  M -1 8 3  w a s  a m e n d e d  
on  M a y  24  to  in c lu d e  c o n t r o l  o v e r  d i 
p h e n y l m o n o -p h o s p h a te  a n d  d i-m o n o 
p h e n y l p h o s p h a te . A l lo c a t io n s  m a y  be 
re q u e s te d  b y  f i l in g  s ta n d a rd  F o r m s P D -  
600 a n d  P D -60 1  w i t h  th e  C h e m ic a ls  D i 
v is io n  o f  W P B .

B U T Y L  A L C O H O L

G e n e ra l P re fe re n c e  O rd e r  M -1 5 9  w h ic h  
c o n t ro ls  a l l  g ra d e s  o f  b u t y l  a lc o h o l w as  
a m e n d e d  on  M a y  2 6  to  in c lu d e  c o n t ro l  
o v e r  th e  a c e t ic  e s te rs  o f  b u t y l  a lc o h o l.  
These  a re  th e  n o r m a l b u t y l  a c e ta te  
s e c o n d a ry  b u t y l  a c e ta te  a n d  is o b u ty í  
a c e ta te . T h e  u s u a l F o rm s  P D -6 0 0  a n d  
P D -6 0 1  m u s t  be u sed  to  o b ta in  a n  a l lo 
c a t io n .  a s e p a ra te  se t o f  fo rm s  b e iim  
used  fo r  each g ra d e  o f  b u t v l  a lc o h o l r e 
q u e s te d .

M E T H Y L  I S O B U T Y L  K E T O N E

G e n e ra l P re fe re n c e  O rd e r  M -3 2 2  is s u e d  
on  M a y  25 b y  W P B  p la c e d  h e xo n e , o r  
m e th y l  is o b u ty l  k e to n e , u n d e r  a l lo c a t io n .  
I t s  c h ie f  uses a re  as a n  a lc o h o l d é n a tu r 
a n t  a n d  a s u b s t i t u te  f o r  b u t y l  a lc o h o l.  
U p  to  f i f t y  g a l lo n s  p e r  m o n th  m a y  be 
o b ta in e d  w i t h o u t  s p e c if ic  a u th o r iz a t io n ,  
t o r  la r g e r  q u a n t i t ie s  th e  p u rc h a s e r  m u s t  
f i le  w i t h  h is  s u p p l ie r  a s ta te m e n t o f  th e  
a m o u n t d e s ire d  to g e th e r  w i t h  th e  p r o 
posed  end  uses. T h e  s u p p l ie r  m u s t  th e n  
f i le  F o rm  P D -6 0 2  c o v e r in g  h is  p ro p o se d  
d e liv e r ie s .

...Even More Than in Peacetime—Industry at War Belies on 
Experienced Conveyor Engineering to Help Push Production

M u n i t io n s  a rm s  —  e q u ip m e n t —  
fo o d  —  p r im e  p ro d u c ts  o f  in d u s tr y  
g e a re d  f o r  w a r .

In  m a n y  w a r  p la n ts  s p e c ia l ly  d e 
s ig n e d  a n d  b u i l t  S ta n d a rd  p o w e r  and  
g r a v i ty  c o n v e y o rs — s h e ll c o n v e y o rs , 
f o r  e x a m p le — a re  d o in g  th e ir  p a r t  tq  
m a in ta in  p e a k  p ro d u c t io n .  I n  essen
t ia l  in d u s tr ie s , such  as fo o d  p ro d u c ts  
p la n ts  —  p rocess  in d u s tr ie s  —  S ta n d 
a rd  C o n v e y o rs  a re  in  g re a te r  use 
th a n  e v e r  —  k e e p in g  p ro d u c t io n  
f lo w in g .

STA ND A RD  C O N V EY O R  C O M P A N Y
G enera l Offices: NORTH ST. PAUL, WINN. 

Sales and Service in  A l l  P rin c ip a l C itie s

A n  e x te n s iv e  a n d  v a r ie d  e x p e r i
ence re c o rd  q u a lif ie s  S ta n d a rd  C o n 

v e y o r  C o m p a n y  to  re n d e r  v a lu a b le  

a id  a n d  c o u n s e l to  p ro d u c t io n  a n d  

p la n t  e x e c u tiv e s . T e l l  us w h a t  y o u
h a n d le  —  h o w  m u c h  —  h o w  f a r __

o u r  re c o m m e n d a t io n s  w i l l  p ro v e  
w o r th w h ile .

valuable reference book, " Conveyors 
by Standard" Catalog CM-6 will be 
included in response to your inquiry.

e n g i n e e r e d F O R F A S T E R P R O D U C T I O N

CHEMICAL A- METALLURGICAL ENGINEERING .  JU NE  19J,3 .

in g  to  q u o ta  r e s t r ic t io n s .  T h e  a m e n d e d  
O rd e r  a ls o  c o n ta in s  a n  e x e m p t io n  f o r  
fo o d , d r u g  a n d  c o s m e tic  c o lo rs . A n o th e r  
e x e m p t io n  p e r m i ts  u n r e s t r ic te d  sa le s  a n d  
d e l iv e r ie s  o f  a n y  d y e s tu i ls  a n d  o rg a n ic  
p ig m e n ts  to  a n y  p e rs o n  f o r  m e d ic in a l,  
t h e r a p e u t ic  a n d  d ia g n o s t ic  uses a n d  fo r  
c h e m ic a l in d ic a to r s  a n d  b a c te r io lo g ic a l 
s ta in s .  Th e se  u n r e s t r ic te d  sa le s  a n d  d e 
l iv e r ie s  m u s t  be in  p a cka g e s  o f  e ig h t  
o un ce s  o r  less.

LEAD

G e n e ra l P re fe re n c e  O rd e r  M -3 8 , w h ic h  
c o n t ro ls  th e  use o f  le a d , w a s  a m e n d e d  
on  M a y  2G to  f a c i l i t a t e  th e  use  o f  le a d  
in  p la c e  o f  sca rce  m a te r ia ls .  A s  i t  
s ta n d s  n o w , th e  O rd e r  p la ce s  p r a c t ic a l ly  
no  r e s t r ic t io n s  o n  th e  use  o f  le a d  e x c e p t 
fo r  p u rp o s e s  c o n s id e re d  p u r e ly  n on -e s 
s e n t ia l .  R e s t r ic t io n s  on  ro o f in g  a n d  
w e ig h t  o f  f la s h in g  a n d  w a te r p r o o f in g  a re  
re m o v e d . T h e  f i r m e r  r e s t r ic t io n  o n  th e  
use o f  le a d  f o r  m a n y  p u rp o s e s  to  a 
q u a n t i t y  n o t  e x c e e d in g  90 p e rc e n t o f  th e  
a m o u n t used in  a  base  p e r io d  h a s  been 
re m o v e d , m a k in g  i t  p o s s ib le  to  use  le a d  
w i t h o u t  s p e c ia l a p p ro v a l fo r  ite m s  n o t  
p re v io u s ly  m a d e  o f  le a d .



SPRACO FLAT SPRAY NOZZLES
d e l i v e r  a  f l a t  f a n - s h a p e d  s p r a y  r e s t r i c t e d  t o  o n e  p l a n e .  T h e y  a r e  
p a r t i c u l a r l y  s u i t e d  t o  c o o l i n g ,  w a s h i n g ,  q u e n c h i n g ,  a n d  s p r a y i n g  
p r o c e s s e s  w h e r e  t h e  d i s t r i b u t i o n  p a t t e r n  o f  a  c o n i c a l  s p r a y  w o u l d  
p r o v e  l e s s  e f f i c i e n t .  T h e  n o z z l e s  h a v e  n o  i n t e r i o r  v a n e s ,  a r e  n o n 
c l o g g i n g ,  a n d  w i l l  p a s s  a n y  f o r e i g n  m a t t e r  s m a l l e r  t h a n  t h e  o r i f i c e .

O t h e r  t y p e s  w h i c h  w e  m a n u f a c t u r e  i n c l u d e  n o z z l e s  t o  p r o d u c e  
s o l i d  a n d  h o l l o w  c o n e  s p r a y s ,  t o g e t h e r  w i t h  t w o  f l u i d  n o z z l e s  f o r  
m i x i n g  t w o  f l u i d s ,  o r  a  f l u i d  a n d  a  g a s .  F o r  c o m p l e t e  d e s c r i p t i o n s  
a n d  p e r f o r m a n c e  d a t a  w r i t e  f o r  N O Z Z L E  C A T A L O G .

O THE R  SPR A C O  PRODUCTS
i n c l u d e  A i r  W a s h e r s ,  C o o l i n g  S y s t e m s ,  H u m i d i f y i n g  S y s t e m s ,  A u t o 
m a t i c  S p r a y  F i n i s h i n g  M a c h i n e s ,  S p r a y  P a i n t i n g  E q u i p m e n t ,  B a t 
t e r y  S p r a y  M o i s t e n i n g  E q u i p m e n t ,  F i r e - F o g  E q u i p m e n t ,  a n d  P o w d e r  
B l o w e r s .

W rite  lo r  Bulletin G-100

SPRAY ENGINEERING CO.
115 C E N T R A L  ST., S O M E R V IL L E ,  M A S S .

The Hoist That 
Can "Take” Real

,  — ----------------

• Out on the battle fronts, as 
well as along production lines,
Reading Chain Hoists are stay
ing on the job 24 hours a day.
In many plants where minutes 
cannot be spared for "down 
time” —  Reading Chain and 
Electric Hoists are helping to 
keep production schedules 
ahead of the clock.

When you have a tough 
materials handling problem to 
solve, rely on Reading’s ability 
todesign hoists that speed output by reducing main
tenance troubles. And for printed help with your 
specific problems, ask for "Modern Materials Han
dling M a g ic ” . It tells how to specify special electric 
hoist equipment . . .  at standard equipment cost.

R ead ing  Chain  & B lock Corp., 2105 A d a m s  Street, Read ing, Pa.

CHAIN HOISTS-ELECTRIC HOISTS 
OVERHEAD TRAVELING CRANES

T H E R M O P L A S T I C S

G e n e ra l P re fe re n c e  O rd e r  M -1 5 4  w as  
a m e n d e d  o n  M a y  25  r e m o v in g  th e  p r o 
h ib i t io n  c o v e r in g  th e  use  o f  th e r m o 
p la s t ic s  in  th e  m a n u fa c tu r e  o f  “ s u n  
g o g g le s , e x c e p t f o r  use  w i t h  c o r re c t iv e  
len se s ” . C o n t r o l  w i l l  be  e x e r te d  b y  
a m e n d m e n t to  L im i t a t i o n  O rd e r  L -2 3 8 , 
c o v e r in g  s u n  g la sse s .

F I B R E  S H I P P I N G  D R U M S

C o n s e rv a t io n  O rd e r  M -3 1 3  is s u e d  by 
W P B  on  M a y  21 p ro v id e s  f o r  th e  a l lo 
c a t io n  o f  s h ip m e n ts  o f  c y l in d r ic a l  f ib re  
s h ip p in g  d ru m s  b y  m a n u fa c tu r e r s ,  a s  o f 
J u n e  10. T h e  O rd e r  a p p l ie s  to  th e  ty p e s  
k n o w n  a s  “ d ru m s ”  a n d  “ p a i ls ” . T h e y  
a re  m a d e  w i t h  a  b o d y  o f  p a p e rb o a rd  a n d  
e nd s  o f  p a p e rb o a rd , s te e l (2 8  g a u g e  o r  
h e a v ie r ) ,  w o o d , o r  a n y  c o m b in a t io n  o f  
s u c h  m a te r ia ls .  D r u m s  o r  p a i ls  o f  one- 
g a l lo n  c a p a c ity ,  a n d  f ib r e  c o n ta in e rs  
k n o w n  as “ c a n s ”  a n d  “ tu b e s ” , a r c  e x 
c lu d e d  f r o m  th e  O rd e r .

N o t w i th s ta n d in g  a n y  p re fe re n c e  r a t 
in g  a lr e a d y  re c e iv e d , n o  m a n u fa c tu r e r  
m a y  s h ip  f ib r e  d r u m s  a f t e r  J u n e  10 to  
a n y  p u rc h a s e r  e x c e p t as  s p e c if ic a l ly  
a u th o r iz e d  b y  W P B  o n  F o rm  P O -8 8 1 . 
S u p p l ie r s  m u s t  f i le  t h is  fo r m  m o n th ly ,  
l i s t in g  each  c u s to m e r ’s p ro p o s e d  use 
a n d  d e s ire d  d e l iv e r y  d a te  f o r  d ru m s . 
N o  p e rs o n  m a y  o rd e r  a n y  ty p e  o f  f ib re  
d r u m  fo r  d e l iv e r y  o n  a n y  d a te  i f  re c e ip t 
o f  th e  d r u m s  w o u ld  in c re a s e  h is  e s t i 
m a te d  in v e n to r y  o f  t h a t  ty p e  d r u m  to  
m o re  th a n  00 d a y ’s re q u ire m e n ts .

M A X I M U M  P R I C E  R E G U L A T I O N S

M P R -3 7 , A m e n d m e n t N o . 4 . is s u e d  l iv  
O P A  o n  M a y  7, re v is e d  th e  c e i l in g  p r ic e s  
fo r  fe r m e n ta t io n  b u t y l  a lc o h o l.  W h e a t  
c o n s t it u te s  th e  c h ie f  b u t y l  a lc o h o l so u rc e  
in  s ta te s  o th e r  th a n  th e  T n d ia u a -T ll in o is  
a re a  a n d  is  a t  th e  p re s e n t t im e  b e in g  
s u p p lie d  a t  a  u n i fo r m  d e liv e re d  p r ic e , 
b u t  on  J u ly  1 t h is  p r i c e 'w i l l  be ra is e d  
to  n in e  c e n ts  u n d e r  th e  m a x im u m  p r ic e  
f o r  c o rn . T h is  a m e n d m e n t, a c c o rd in g ly ,  
p ro v id e s  fo r  in c re a s e d  p r ic e s  f o r  b u ty l  
a lc o h o l p ro d u c e d  o u ts id e  In d ia n a  a nd  
I l l i n o is .  T h e  e x is t in g  base  c e i l in g  w i l l  
be m a in ta in e d  in  In d ia n a  a n d  I l l i n o is .

M P R -1 8 S , is s u e d  M a y  8 b y  O P A . 
p la c e d  u n d e r  o ne  s p e c if ic  p r ic e  r e g u la 
t io n  a l l  d r y ,  f lu s h e d  a n d  p u lp  c o lo r  p ig  
n ie n ts . T h e  p r ic e  le v e ls  w h ic h  h a v e  been 
se t re f le c t p r ic e  c e il in g s  as o f  O c to b e r, 
1341 . F o r  th e  p u rp o s e  o f  th e  re g u la t io n ,  
o rg a n ic  a n d  in o r g a n ic  c o lo r  p ig m e n ts  
h a v e  been g ro u p e d  to g e th e r .  T y p e  l i s t 
in g s  h a v e  been d iv id e d  in t o  s h a d e s ; b lu e s  
a n d  v io le ts ,  g re e n s , y e llo w s  a n d  o ra n g e s , 
re d s  a n d  m a ro o n s . W h i te ,  m in e r a l  e a r th ,  
s y n th e t ic  i r o n  o x id e  a n d  c a rb o n a c e o u s  
b la c k  p ig m e n ts  w i l l  re m a in  u n d e r  th e  
c o n t r o l  o f  th e  G e n e ra l M a x im u m  P r ic e  
R e g u la t io n .  F o r m u la s  a re  p ro v id e d  fo r  
p r ic in g  n ew  c o lo r  p ig m e n ts , o r  c o lo r  
p ig m e n ts  n o t  s p e c if ic a l ly  l is te d  in  th e  
R e g u la t io n .

M P K -3 8 0  ( a g r i c u l t u r a l  m in in g  m a te 
r i a l s ) ,  e f fe c t iv e  M a y  15, e s ta b lis h e s  a 
v a r ie t y  o f  o p t io n a l  m e th o d s  f o r  d e te r 
m in in g  f.o .b . p la n t  p r ic e s  f o r  l im in g  m a 
te r ia ls  in  b u lk  w h e n  u sed  as  a n  a id  to  
th e  g r o w th  o f  c ro p s  in  p la n ts .  W h e n
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M in in g  m a te r ia ls  a re  so lc l in  bags , 25 
c e n ts  p e r  to n ,  p lu s  th e  c o s t o f  th e  bag , 
n ia y  be a d d e d  to  th e  b u lk  p r ic e .

M P R  N o . 3 54 , a m e n d e d  o n  M a y  11 b y  
O P A , p e r m its  d is t r ib u to r s  w h o  m a k e  
r e t a i l  sa le s  o f  c o p p e r  s u lp h a te  as  a n  a g r i 
c u l t u r a l  in s e c t ic id e  o r  fu n g ic id e  to  use  
th e  m a x im u m  p r ic e s  p ro v id e d  f o r  r e t a i l  
d e a le rs  in  M P R . N o . 144. F o r  q u a n t i t ie s  
o f  300  lb .  o r  m o re , h o w e v e r, th e  d is t r ib u 
t o r  m u s t  use  th e  w h o le s a le  c e il in g s  es
ta b lis h e d  b y  R e g u la t io n  N o . 354.

R E V I S E D  P R I C E  S C H E D U L E S

R P S -3 8  w a s  a m e n d e d  b y  O P A  on  M a y  
11 to  c o n fo rm  m o re  e x a c t ly  t o  c o n d it io n s  
as th e y  a c tu a l ly  a re  in  th e  g ly c e r in e  i n 
d u s t r y ,  a n d  w a s  re d e s ig n a te d  M a x im u m  
P r ic e  R e g u la t io n  N o . 38. A  c o n v e r te r  is  
d e fin e d  as a  p e rs o n  w h o  b u y s  re f in e d  
g ly c e r in e  in  q u a n t i t ie s  o f  2 .200  lb .  o r  
m o re  p e r  m o n th  in  d ru m s  o r  t a n k  c a rs  
a n d  w h o  re p a c k a g e s  i t  w i t h o u t  f u r t h e r  
p ro c e s s in g  f o r  re s a le . O th e r  d e f in i t io n s  
su ch  as “ c a r lo a d s ,”  “ case,”  " im p o r t e r , ”  
a re  a ls o  c la r i f ie d  in  th is  a m e n d m e n t. 
T h e  m a x im u m  p r ic e s  e s ta b lis h e d  in  th e  
p re v io u s  s c h e d u le  a re  n o t  ch a n g e d  b y  t h i s  
a m e n d m e n t.

RPS-CO , A m e n d m e n t N o . 7 , is s u e d  by 
O P A  on  M a y  7, e x te n d e d  th e  sam e  p r ic 
in g  p ro v is io n s  in  c o n n e c tio n  w i t h  p u r 
chases, sa le s  a n d  t r a n s p o r t a t io n  o f  d i 
re c t-c o n s u m p tio n  s u g a r  w h ic h  p r e v io u s ly  
co v e re d  th e  D e fe n s e  S u p p lie s  C o rp . T h e  
a m e n d m e n t a ls o  p ro v id e s  t h a t  a n y  o th e r  
g o v e rn m e n t a g e n c y  w h ic h  m a y , i n  th e  
f u tu r e ,  be a u th o r iz e d  to  p e r fo rm  such  
fu n c t io n s  s h a l l  be in  th e  sam e  c a te g o ry .

R P S -8 7 , A m e n d m e n t N o . 5 , is s u e d  b y  
O P A  on  M a y ' b, s ta te s  t h a t  th e  m a x im u m  
p r ic e  f o r  h a rd  ru b b e r  s c ra p  s h a l l  be  d e 
te rm in e d  in  a c c o rd a n c e  w i t h  th e  p r o 
v is io n s  o f  th e  G e n e ra l M a x im u m  P r ic e  
R e g u la t io n  a n d  n o t  u n d e r  R P S -8 7 . U n d e r  
S c h e d u le  87 h a r d  r u b b e r  s c ra p  w o u ld  be 
e n t i t le d  to  a m a x im u m  p r ic e  o f  $15  p e r  
to n . w h e re a s  p r ic e s  o f  s u c h  s c ra p  o r d i 
n a r i l y  ra n g e , in  a c c o rd a n c e  w i t h  i t s  
g ra d e , f r o m  $5  to  s e v e ra l h u n d re d  d o l la r s  
p e r  to n .

R P S -8 8 , A m e n d m e n t N o . 95, issued  
M a y  7 b y  O P A , re m o ve s  f r o m  th e  G e n 
e ra l .M a x im u m  P r ic e  R e g u la t io n  a n d  
p laces  u n d e r  S c h e d u le  88  in d u s t r ia l  
n a p th a s , s o lv e n ts , m in e r a l  o i l  p o ly m e rs , 
a n d  p e t ro le u m  s u lp h o n a te s . H o w e v e r ' 
s e lle rs  s t i l l  h a v e  th e  o p t io n  o f  re ta in in g -  
m a x im u m  p r ic e s  a lr e a d y  e s ta b lis h e d  
u n d e r  th e  G e n e ra l M a x im u m  P r ic e  R e g 
u la t io n ,  o r  u s in g  a n  a l t e r n a t iv e  m e th o d  
in  S c h e d u le  N o . 88.

R e v is e d  S u p p le m e n ta ry  R e g u la t io n  
N o . 1 to  G M P R  w a s  a m e n d e d  o n  M a y  
31 to  e x e m p t f r o m  p r ic e  c o n t r o l  th o s e  
c o m m o d it ie s  w h ic h  a re  in s ig n if ic a n t  in  
th e  c o s t - o f - l iv in g ,  o r  w h ic h  im p o s e  a d 
m in is t r a t i v e  b u rd e n s  o u t  o f  p r o p o r t io n  
to  t i le  r o le  o f  th e  i te m  in  th e  n a t io n a l  
e c o n o m y . S p e c if ic a l ly  e x e m p te d  a re  
m a n u fa c tu r e r s ' sa le s  o f  c h e m ic a ls , w h ic h  
th e y  d id  n o t  s e ll  u p  to  M a rc h ,  1942, 
u n t i l  t o t a l  sa le s  f o r  th e  c h e m ic a l a m o u n t 
to  $ 1 ,0 0 0 . S a le s  o f  c h e m ic a ls  in  th e  e x 
p e r im e n ta l  s ta g e  o f  p r o d u c t io n  a re  a ls o  
e x e m p te d  f r o m  th e  G M P R  p ro v id e d  t h a t  
O P A  a p p ro v e s  th e  m a n u fa c tu r e r ’s re 
p o r t  d e s c r ib in g  th e  c h e m ic a l.

R Y E H S O H ^ « ^ W S T E E L S
f r o m  10 PLANTS

r  .k !.n .ds o f  a l lo y  s te e ls— b o th  s ta n d a rd  S .A .E . a n a ly s is  

w id e  ä  o r V e r C, T edl ßc:y e r10 n  »eluded in th e
, Ä  f o r  P r o m p t  S l i ip m e n t .  R ^ * "

t r < £ t £ i x ! M l 7  C° n tr0 1  P lt n  ° "  a I lo >' s t0 ^  g ive s  th e  h e a t

b e t t | r S  I “  L r  t i Ä  ^  > f o = f  

» ,  w i f ü t d i T Ä  i f
P la n ts  a t :  C h ic a g o , M i lw a u k e e ,  S t. L o u is ,  D e t r o i t  C in r in n a ts ' 
C le v e la n d , B u f fa lo ,  B o s to n , P h ila d e lp h ia ,  Je rs e y  C ity .  *  '

Princ ipa l Products In c tu d i: ‘ 
Bari, Shapei, Structural!, 
Platel, Sheeti, F l o o r  
Plates, Ailoy end T o o l  
Steeli, Allegheny Steinlen, 
Screw Stock, C. F . Shift- 
*ng. Mechanical Tubing- 
Keinforcinj Steel, Welding 
Hod. Nuls. Bolt«, Riv«tt ,

f u l l  d e s c r ip tiv e  r o to fo g  

o f Tri-lolc G ra ting , S a fe ty  

Treads and o the r p ro d 

ucts on request.

Solves the Problem of 
Mailing List Maintenance!

Probably no other organization is as 
well equipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this period 
of unparalleled change in industrial 
personnel.

McGraw-Hjll Mailing Lists cover 
most maior industries. They are com
piled from exclusive sources, and are 
based on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All 

are 9uafanteed accurate  wîth-«n 2%.
When planning your direct mail 

advertising and sales promotion, con
sider this uniaue and economical 
service in relation to your product. 
Details on request.

McGRAW-HILL
DIRECT MAIL LIST SERVICE j

McGraw-Hill Publishing Co., Inc.
DIRECT MAIL DIYISION 

330 W est 42nd Street New York, N . Y.

BALDOR S t r e a m c o o l e d  MOTORS
are totally enclosed, externally  ven
tilated and therefor 100% Protected 
against Dust, Dirt and Damage from 
water or fa lling  objects. They are 
ball-bearing constructed and lib e ra lly  
rated. Three-phase. Single-phase and 
D.C.

POLYPHASE:
Squirre l Cage ................................. t ,  to n  h .p.
Double Squirre l C ape.....................3 to 15 ti.o.

SINGLE PHASE:
Repulsion Induction  ..................... i/_ 71/ ,  h n
Capacitor Type .........................1 /30 to  \ '/ t  hjpj
Split P hase  ............................1/30 to 1/3 h.p.

DIRECT CURRENT:
'/ ,  to  3 h.p.

BALDOR ELECTRIC C om pany
D is tr ic t O ffices in  P rin c ip a l C ities  

ST. LOUIS, MO.
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JOSHUA HENDY IRO N  W O R K S
P O M O N A  P U M P  C O .  D I V I S I O N  

120 B R O A D W A Y ,  N E W  Y O R K  C I T Y  

Plants: 4301 So. Spring Ave., St. Louis, Mo. 

206 Commercial Street, Pomona, California

IN  A D D IT IO N , Pomona Pumps cut replacements 

because they are self-lubricated by the fluid being 

pumped, eliminating risk of neglecting lubrication 

and damaging pump. They have no wear rings to 

renew or replace. And the bulbous-end vane 

shape, besides increasing efficiencies above the 90% 

mark on many sizes within the range, provides 

additional strength and longer wearing life to 

pump bowls, further reducing replacement costs!

There ere many other important ways Pomonas cut 

replacements. Your nearby Pomona distributor will 

gladly supply full details. W hy not call him today7
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T E X T I L E  F I N I S H

T h is  fin ish  elim inates the objection- 
able properties and hazards of solvent 

I'O ai?(‘n ts. I t  is  an aqueous em ulsion 
and can be applied by padding and d ry 
ing w ith  moderate heat treatm ent. A l 
though developed by Dupont especia lly  
for the A rm y , such peacetime ap p lica
tions as the treatm ent of tobacco elotli 
are indicated when the m ate ria l is  a v a il
able Tor c iv ilia n  uses. Th e  new prod
uct is o ffic ia lly  called Camouflage Sand 
No. 3 F in is h  and Camouflage O live  No 
0 F in is h .

C O T T O N  R O P E  P R E S E R V A T I V E

W 1 t l i  im p o r ts  o f  m a n i la  f ib e r  f o r  ro n e  
c u t  o f f  h v  th e  w a r .  a n d  th e  g o v e rn 
m e n t p re e m p t in g  w h a t  s u p p ly  th e re  is  
p ro fe s s io n a l a n d  a m a te u r  '  f is h e rm a n , 
y a c h ts m e n  a n d  o th e rs  h e s ita te  to  t u r n  
to  c o t to n  ro p e . W h i le  i t  h a s  a d e q u a te  
a n d  even  s u p e r io r  s t r e n g th  fo r  m a n y  
p u rp o s e s , i t  is  in h e r e n t ly  s o f t ;  o rg a n 
is m s  i n  sea w a te r  a n d  in  som e  s o -c a lle d  
f re s h  w a te r  ca use  i t  t o  d e te r io r a te  ra p -

■ I -  P . L a  l ic k s ,  In c . ,  911 W e s te rn  A v e .. 
S e a t t le ,  is  b r in g in g  o u t  a  n e w  fo r m u la 
t io n ,  F u n g is e a ] R c a d y - to -U s e  R o p e  P re -  
s e rv a t iv e . .  I t  is  a c le a r  l iq u id  in t o  w h ic h  
th e  ro p e  is  d ip p e d , th e n  d r ie d .  I t *  p u r -  
pose  is  n o t  o n ly  to  p r o te c t  th e  c o tto n  
fib e rs  a g a in s t  w a te r -b o rn e  o rg a n is m s  
b u t  a ls o  to  s t i f f e n  th e m  fo r  a d d e d  f i r m 
ness a n d  w e a r  re s is ta n c e .

C H E M U R G I C  R U B B E R

w i w 6W t,y p e , c h e m u rg ic  r u b b e r  c a lle d

t ibíe T  I33 n dcve,0I)ed from vege-
S ' S ,  %  In " ...
user! Hr- IV I t  is  a lr e a d y  b e in g

' * r u b b e r-g o o d s  m a n u fa c tu r e r s  fo r

b ir  k e 'm a ï • , applîcatî0ns- ThÍS ru,)" 
r u b W  e r ia I ’  w h !c h  is  c o m p a ra b le  to  
ru b b e r  in  m a n y  „ f  H s  p r o , ¿ r t ie s , re .

q u ire s  n e i th e r  c r i t i c a l  m a te r ia ls  n o r  c r i t -

Tank lining leaves curing press. Rough edge is for adhesion ol lap
reLu°HerlfUfrnma at?v-lC? ^ 0 f tJle i ise of, concrete tanks for storage of gasoline 
ob development of synthetic linings. Am ong these is a  thin
traso 1 ino ru !?ber’ 'Thiokol FA . This type of lin ing protects the
gasoline fiom  a drop in octane rating and prevents loss of fuel by seepage 

through porosity in the concrete walls

le a l e q u ip m e n t f o r  i t s  m a n u fa c tu re .  
S ta n d a r d  ru b b e r  m i l l s  a n d  m ix e rs  d o  i t s  
m i l l i n g  a n d  m ix in g .  C a le n d e r in g , e x t r u 
s io n  a n d  v u lc a n iz in g  a re  s im i la r  to  th a t  
o f  c ru d e  a n d  re c la im e d  ru b b e r .  W i t c o 
g u m  c o n ta in s  a i l  a c c e le ra to r  o f  th e  g ra -  
n id in e  ty p e  a n d  s u f f ic ie n t  s u lp h u r  to  
g iv e  a  c u re  in  30  m in .  a t  40  lb .  s te a m  
p re s s u re  (2 8 7  deg . F . ) .  F u r th e r m o r e ,  
a l l  th e  n e c e s s a ry  v u lc a n iz in g  in g re d ie n ts  
a re  a lr e a d y  in  W itc o g u m , th o u g h  i t  m a y  
he lo a d e d  a n d  s o fte n e d  as re q u ire m e n ts  
d e m a n d .

I t  m a y  be used  in d e p e n d e n t ly  o r  as 
a n  e x te n d e r  b le n d e d  w i t h  n a t u r a l  r u b 
b e r, r e c la im  o r  s y n th e t ic  ru b b e r .  B le n d s  
w i t h  re c la im  s h o w  p ro m is e  in  e x te n d in g  
i t .  F u r th e r m o r e ,  a s m a ll  a m o u n t  o f  r e 
c la im  a d d e d  to  a  W itc o g u m  c o m p o u n d  
im p ro v e s  m o ld in g  a n d  fa c i l i t a te s  i t s  r e 
m o v a l f r o m  th e  m o ld s . S o fte n e rs  m a y  
be a d d e d  to  in c re a s e  ta c k ,  im p ro v e  p r o 
c e s s in g  a n d  m o ld in g  a n d  g iv e  a  m o re  
h o m o g e n e o u s  p r o d u c t .  T h e  p ro p e r  c o m 
p o u n d in g  o f  W itc o g u m  w i t h  s u c h  p ig 
m e n ts  as c a rb o n  b la c k  o r  c la y  o r  a  c o m 
b in a t io n  o f  b o th  w i l l  r e s u l t  in  h ig h e r  
te n s ile  s t r e n g th .  T e s ts  h a v e  p ro v e n  t h a t
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te n s ile  as h ig h  as 450  lb . p e r  sq. in  
e lo n g a t io n  as h ig h  as 150 p e rc e n t,  s h o n  
h a rd n e s s  o f  00-60  a n d  te a r  o f  45 -5 0  lb  
p e r  in .  ca n  he o b ta in e d  th r o u g h  p ro p e l 
c o m p o u n d in g .

W a te r ,  a lc o h o l a n d  lu b r ic a t in g  o ils  
h a ve  n o  a p p a re n t  e ffe c t o n  i t ,  n o r  d o  a n t i  
o x id a n ts  u p o n  a c c e le ra te d  a g in g  te s ts  
G e n e ra l ly  s p e a k in g , i t s  re a c t io n s ' t o  s o l
v e n ts  a n d  c h e m ic a ls  a re  s im i la r  t o  t h a t  
o f  ru b b e r .

S E L F - P O L I S H I N G  F L O O R  W A X

A  s e lf - p o l is h in g  ty p e  o f  f lo o r  w a x  b o th  
s l ip - r e ta r d a n t  a n d  w a te r - r e s is ta n t  is  be
in g  in t ro d u c e d  b y  th e  F in is h e s  D iv is io n  
o f  E . I .  D u  P o n t  de  N e m o u rs  &  C o., 
Vi i lm in g to n ,  D e l.  D e s ig n e d  as a  d u r 
a b le , p r o te c t iv e  g lo s s y  c o a t in g  f o r  l in o 
le u m . a s p h a l t  t i l e ,  ru b b e r ,  f in is h e d  a n d  
u n f in is h e d  w o o d e n  f lo o rs  in  h om e s, o ffices  
a n d  in s t i t u t io n s ,  D u  P o n t  S e lf - P o lis h in g  
Vi a x  h a s  been e x te n s iv e ly  te s te d .

A  h ig h  p e rc e n ta g e  o f  n a t u r a l  c a rn a u b a  
w a x  c o m b in e d  w i t h  a  s p e c ia l e m u ls i f y 
in g  a g e n t c o n t r ib u te s  q u a l i t ie s  o f  u n 
u s u a l w e a r a b i l i t y  a n d  re s is ta n c e  to  
w a te r .  T h e  n e w  p r o d u c t  is  e a s i ly  s p re a d



w it h  a p p l ic a to r ,  m o p  o r  c lo th .  N o  r u b 
b in g  is  r e q u ire d  a n d  th e  la b o r a to r y - b a l
a n c e d  i i lm  d r ie s  i n  t w e n t y  m in u te s .  T h e  
s l ip - r e ta r d a n t  fe a tu r e  h a s  d e f in i te  v a lu e  
as a  s a fe ty  m e a s u re . A  h ig h  d eg re e  o f 
re s is ta n c e  to  w a te r  re d u ce s  th e  f r e 
q u e n c y  o f  re -w a x in g .

P L A S T I C I Z E R

T P -0 0 , a  n e w  p la s t ic iz e r  f o r  lo w  te m 
p e r a tu r e  f l e x ib i l i t y  h a s  been d eve lo pe d  
b y  T h io k o l  C o r p o r a t io n .  T h is  l iq u id  
p la s t ic iz e r  w o rk s  e q u a l ly  w e l l  w i t h  T h i 
o k o l,  B u n a  a n d  o th e r  o i l - r e s is t in g  s y n 
t h e t ic  ru b b e rs .

A  second  p la s t ic iz e r ,  G a le x , is  a 
s ta b il iz e d  n a t u r a l  re s in  in  s o lid  fo rm . 
I t  is  p a r t i c u la r ly  c o m p a t ib le  w i t h  B u n a  
S. T h is  re s in  im p a r t s  m a n y  e x c e p t io n a l 
p r o p e r t ie s ,  p a r t i c u la r ly  g r e a t ly  im p ro v e d  
re s is ta n c e  to  I le x -c ra c k in g .

E L A S T I C  A L L O Y S

E la s t ic  a llo y s ,  m a d e  f r o m  s e v e ra l 
d i f fe r e n t  ty p e s  o f  s y n th e t ic  ru b b e r  
b le n d e d  to g e th e r  to  fo r m  a  m a te r ia l  
w i t h  d i f f e r e n t  p ro p e r t ie s  th a n  a n y  o f 
i t s  c o m p o n e n ts , m a y  w e l l  p ro v e  to  be 
o u r  ru b b e r  o f  th e  fu t u r e  a c c o rd in g  to  
D r .  S . M .  M a r t i n  a n d  A .  E . L a u re n c e  
o f  th e  T h io k o l  C o rp o ra t io n .

R e p o r t in g  to  th e  A m e r ic a n  C h e m ic a l 
S o c ie ty  on  a  r e c e n t ly  c o m p le te d  s tu d y  
o f  th e  p ro p e r t ie s  o f  th e  b le n d s  o f  “ T h i 
o k o l”  F A  w i t h  N e o p re n e  O N , H y c a r  
O R , a n d  P e rb u n a n  2 0 , th e  T h io k o l  C h e m 
is ts  fo u n d  t h a t  i t  w a s  n o t  p o s s ib le  to  
p r e d ic t  th e  p r o p e r t ie s  o f . th e  b le n d s  
f r o m  th e  p ro p e r t ie s  a n d  p r o p o r t io n s  o f 
th e  s y n th e t ic s  b le n d e d . T h is  is  i l l u s 
t r a te d  b y  th e  fa c t  t h a t  s u c h  p ro p e r t ie s  
as te n s ile  s t r e n g th ,  d i f fu s io n  re s is ta n c e , 
lo w  te m p e ra tu r e  f l e x ib i l i t y ,  a n d  co m 
p re s s io n  set o f  th e  e la s t ic  a l lo y s  d o  n o t 
ch a n g e  as a  l in e a r  fu n c t io n  o f  th e  c o m 
p o s it io n  o f  th e  b le n d .

D a ta  o f  a fu n d a m e n ta l n a tu r e  h a ve  
been a c q u ire d  011 r e p re s e n ta t iv e  s to c k s  
f o r  each  o f  th e  s y n th e t ic  ru b b e rs  te s te d  
to  e s ta b lis h  t r e n d s  o f  v a r io u s  p ro p e r 
t ie s  o f  th e  b le n d s . E v e n  th o u g h  a n y  
s p e c if ic  c h a r a c te r is t ic  c o u ld  be v a r ie d  
w i t h in  c e r ta in  l im i t s  b y  fo r m u la t io n  
ch a n g e s , th e  d a ta  p re s e n t u s e fu l b a s ic  
in f o r m a t io n  o n  th e  g e n e ra l c h a r a c te r is 
t ic s  o f  b le n d s  to  s y n th e t ic  ru b b e r  te c h 
n o lo g is ts .

T h e  e la s t ic  a l lo y s  o f fe r  s e v e ra l a d 
v a n ta g e s  to  th e  m a n u fa c tu r e r  o f  s y n 
t h e t ic  ru b b e r  p ro d u c ts .  I n  th e  f i r s t  
p la c e , th e y  p r o v id e  a  m e a n s  o f  fo r m u 
la t in g  s to c k s  w i t h  b e t te r  p ro c e s s in g  
c h a r a c te r is t ic s .  S e c o n d ly , th e y  o pe n  th e  
w a y  f o r  n e w  c o m b in a t io n s  o f  p h y s ic a l 
a n d  c h e m ic a l p r o p e r t ie s  in  f in is h e d  a r 
t ic le s ,  a n d  f i n a l l y  p ro v id e  a  m e a n s  o f 
e x te n d in g  a n y  p a r t ic u la r  s y n th e t ic  r u b 
b e r  w h o se  s u p p ly  m ig h t  be m o m e n ta r i ly  

s h o r t .

I N O R G A N I C  B A S E  F I N I S H

A  n e w  ty p e  o f  f in is h  fo u n d e d  u p o n  an  
in o r g a n ic  base  is  k n o w n  as S ilc o , a n d  is  
m a d e  b y  M i t c l ie l l - B r a d f o r d  C h e m ic a l 
C o ., S t r a t f o r d ,  C o n n . S ilc o  adhe res  
te n a c io u s ly  t o  s te e l, b ra s s  a n d  c h ro m e  

j p la te ,  is  u n a f fe c te d  b y  ¡1 w id e  ra n g e  o f

T R A Y L O R
kilns ★ coolers ★ dryers
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T R A Y L O R  R o ta ry  K iln s , C oo lers  an d  D ry e rs , 
w h ile  b e in g  m ech an ica l u n its  o f  as fine a c h a r

ac te r as sc ien tific  d e s ig n  a n d  e x p e r t w o rk m a n sh ip  
can p ro d u ce , a re  n o t m ere  assem blies o f  m e ta l 
p a rts , b u t m ach in e s  h a v in g  b u ilt- in  k n o w le d g e  o f  
re su lts  d e s ire d — ro b o ts , as i t  w ere , to  w h ic h  m ay  
be sa fe ly  tru s te d  th e  m o s t d ifficu lt p ro cess in g . 
R ec o g n itio n  o f  th is  fa c t by en g in ee rs  in  im p o r ta n t 
ch em ica l a n d  p ro cess  p la n ts  p ro v e s  th a t  th e  le a d e r
sh ip  o f  T ra y lo r  in  th is  fie ld  is a n  ac tu a lity , a n d  n o t 
so m e th in g  th a t  is m e re ly  cla im ed .

T ra y lo r  h a s  fa ir ly  e a rn e d  th is  le a d e rsh ip  by ( I )  
close a n d  c o n tin u o u s  s tu d y  o f  p rocesses a n d  tre n d s , 
in  o rd e r  to  be read y , a lw ays, w ith  th e  so lu tio n s  o f  
o p e ra to rs ’ p ro b le m s ; (2 )  by  p io n e e r  d e s ig n  to  s tep  
u p  efficiency a n d  effect g re a te r  e c o n o m y ; ( 3 )  by 
ev e r-im p ro v ed  a n d  o r ig in a l  m e th o d s  o f  m a n u fa c tu re  
to  p ro d u ce  th e  finest e q u ip m e n t h u m a n ly  possib le .

O p e ra to rs  w h o  do  n o t k n o w  T ra y lo r  e q u ip m e n t 
a re  in v ited  to  use free ly  o u r  fa c ilitie s  fo r  tech n ica l 
adv ice  a n d  assistance, w h ich  a re  m a in ta in e d  fo r  
che so le  p u rp o se  o f  sen d ee  to  o u r  fr ie n d s  a n d  
custom ers. W r i t e  us!

JA W  CRUSHERS 
GYRATORY CRUSHERS 
REDUCTION CRUSHERS 

CRUSHING ROLLS 
GRINDING MILLS 

BALL MILLS 
TUBE MILLS 
ROD MILLS 
GRIZZLEY’ S 

FEEDERS 
CLASSIFIERS 

SAMPLERS 
JIG S 

FURNACES 
SETTLERS 

CRUCIBLES 
FOREHEARTHS 
CONVERTERS 

CASTING MACHINES 
ACCESSORIES 

COMPLETE MILLING 
AND SMELTING 

PLANTS  
ROTARY KILNS  

ROTARY  COOLERS 
ROTARY DRYERS
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s o lv e n ts ,  a n d  re s is ts  m i ld  a lk a l is  a n d  
a c id s . I t  is  a p p lie d  b y  p r e p a r in g  t ire  
w o r k  fre e  o f  o i l ,  g re a se , e tc . s p r a y in g  
e ith e r  m a n u a l ly  o r  a u to m a t ic a l ly .  I t  is  
d r ie d  in  o ve n  a t  210  deg. F .  f o r  5 m in .  
a n d  b a k e d  a t  350  deg . F .  f o r  45  m in .  I t  
is  s a id  to  be r e m a r k a b ly  r e s is ta n t  to  
a b ra s io n , h e a t  a n d  c o r ro s io n . W h e n  
co a te d  o n  fe r ro u s  m e ta ls  i t  h as  w i t h 
s to o d  2 00  h r .  o r  m o re  in  s a l t  s p ra y  w i t h 
o u t  b re a k d o w n . I t  is  a v a i la b le  a t  th e  
p re s e n t t im e  in  n a v y -w a rm  d ra b ,  a rm y -  
o liv e  d ra b ,  a n d  b la c k .  O th e r  c o lo rs  w i l l  
be fu r n is h e d  a f t e r  th e  w a r .  N o  p r io r i t ie s  
a re  n e c e s s a ry  to  o b ta in  t h i s  m a te r ia l .  I t  
w ith s ta n d s  h e a t  u p  to  1 ,000 d eg . F . 
W h e n  p r o p e r ly  a p p lie d  i t  w i l l  n o t  r u b  
o ff ,  a n d  is  p e rh a p s  m o re  r u s tp r o o f  th a n  
a n y  o th e r  f in is h  t h a t  c o u ld  be a p p lie d  
to  s u c h  w o rk .  I t  re q u ire s  o n ly  one  c o a t 
a n d  is ,  th e re fo re ,  e c o n o m ic a l c o ve ra g e  
f o r  a n u m b e r  o f  la rg e  fa b r ic a t io n s .

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

N e w  th e r m o p la s t ic  re s in s  w i t h  u n 
u s u a l h ig h  s o f te n in g  te m p e ra tu re s ,  lo w  
d ie le c t r ic  loss  a n d  e x c e lle n t  w a te r  re 
s is ta n c e , h a ve  been a n n o u n c e d  b y  G e n 
e ra l A n i l in e  &  F i lm  C o rp ., N e w  Y o r k ,  
N . Y . P ro p e r t ie s  o f  P o le c t ro n  p ro d u c ts  
m a k e  th e m  u s e fu l in  d ie le c t r ic  m a te r ia l  
f o r  re p la c e m e n t o f  m ic a  in  r a d io  c o n 
d e n se rs , e tc . I n  te s ts  o f  P o le c t ro n  p ro d 
u c ts  b y  s ta n d a rd  m e th o d s , th e  fo l lo w in g  
d a ta  h a v e  been o b ta in e d :

H e a t  d i s t o r t i o n  t e m p e r a t u r e .  1 4 0 - 1 6 0  d e g .  C .  
P o w e r  f a c t o r  

O n e  k i l o c y c l e  t o  o n e  m e g a 
c y c l e  a t  2 5  d e g  . C   0 . 1 0 %  o r  le s s

A t  o n o  k i l o c y c l e  " f r o m  2 5  
d e g .  C .  t o  1 0 0 . d e g .  C . . 0 . 1 0 %  o r  le s s

S p e c i f i c  r e s i s t i v i t y  a t  4 0 0  M o r e  t h a n  1 0 »  o h m
v o l t s .  ..................................................  c m .

Dielectric Constant (one 
k locyclc to ..o re  mega
cycle) ......................................  3.0

D i e l e c t r i c ’ s t r e n g t h ........................  M o r e  t h a n  1 , 0 0 0  v .
p e r  m i l . -  _

T O U G H  P O L Y S T Y R E N E  R E S I N

T h e  m o s t lo g ic a l m e th o d  o f  p ro d u c in g  
a to u g h  p o ly s ty re n e  w a s  to  c o p o ly m e r-  
ize  s ty re n e  w i t h  som e re s in  w h ic h  w o u ld  
g iv e  to  th e  f in is h e d  m a te r ia l  t h is  d e 
s ir a b le  c h a r a c te r is t ic  o f  to u g h n e s s . 
H o w e v e r , i t  w a s  soon  a s c e r ta in e d  t h a t  
th e  re s in s  w h ic h  w o u ld  so a ffe c t th e  
s ty re n e  im p a ir e d  i t s  e le c t r ic a l  c h a ra c 
te r is t ic s .  A n  a l t e r n a t iv e  m e th o d  w as 
s u g g e s te d  b y  re fe re n c e  to  th e  k n o w n  
f a c t  t h a t  o r ie n ta t io n  o f  la rg e  p o ly m e rs  
p ro d u c e d  in c re a s e d  s t r e n g th  in  th e  d i 
r e c t io n  o f  o r ie n ta t io n .  I f  these  o r ie n 
ta t io n s  c o u ld  be p ro d u c e d  in  tw o  d ir e c 
t io n s ,  a  to u g h  f le x ib le  sh ee t w o u ld  re s u lt .

T h e  P la x  C o rp . d e ve lo p e d  th e  f i r s t  
s e m i- la rg e  sca le  m a c h in e  to  p ro d u c e  th is  
ty p e  o f  f le x ib le  sh ee t. L a te r ,  a  n ew  
la rg e -s c a le  u n i t  w a s  d e s ig n e d , b u i l t ,  a n d  
p u t  in  p r o d u c t io n .  T h e  e le c t r ic a l  c h a ra c 
te r is t ic s  o f  t h is  n e w  s h e e t w e re  th o s e  
o f  a n  e x c e lle n t g ra d e  o f  p o ly s ty re n e  as 
l is te d  b e lo w . F ro m  th e  p o in t  o f  v ie w  o f 
p h y s ic a l c h a r a c te r is t ic s ,  u l t im a te  to u g h 
ness h a s  n o t  been o b ta in e d  in  th e  p re s 
e n t f le x ib le  sh ee t.

T in s  n e w  p o ly s ty re n e  s h e e t m a te r ia l ,  
h a v in g  su ch  e x c e lle n t d ie le c t r ic  p ro p e r 
t ie s .  a n d  a c id  re s is ta n c e  as w e l l ,  can  be 
e m p lo y e d  fo r  su ch  a p p l ic a t io n s  as con- 
d e n s e r m a n u fa c tu re ,  c a b le  w r a p p in g ,  o r

CHKMIC.At. & METALLURGICAL ENGINEERING .  JU NE  1 f y s  ,

1 2 5 - l b .  B u t t e r f l y  V a l v e  
w i t h  h a n d  w h e e l  c o n t r o l ,  
A m e r i c a n  S t a n d a r d  f l a n g e s .

TÎ

1 5 0 - l b ,  C l a s s  B  s t e e l  v a l v e  
w i t h  a u t o m a t i c  c o n t r o l l e r .

~ * H E  C A S E  H I S T O R Y  o f  a 6-inch, 125-lb. 
R-S Butterfly V alve illustrates the ad 

vantages and increased service to  be o b 
tained from  this type valve. I t was installed 
in  a line lead ing  to a condenser and used 
fo r shut-off under 70 lbs. pressure.

Previous installations o f conventional 
type valves did not hold up and had to be 
replaced every six  to eigh t m onths  as the 
abrasive action of the fluid in the form of 
a high pressure "jet” wore a hole through 
the casing. W hen an R-S Butterfly Valve 
with ”A” Metal was installed, the length 
of service was tripled.

H ere is concrete evidence that even 
abrasive materials "fan out” into a cres
cent-shaped spray when the Butterfly Vane 
approaches a closed position. This fact, 
coupled with the use of "A” Metal in an 

R-S Butterfly Valve, produces outstanding results where hard wear and 
severe stresses are encountered.

The Butterfly Vane is not a "flopper.” It is beveled and wedges against 
the valve body when closed. Compare—results prove the superior efficiency 
o f this type valve under high o r  low pressures and temperatures.

Y our R-S D istributor will gladly furnish detailed information.

V A LV E D I V I S I O N

R-S PRODUCTS CORPORATION
4 5 2 3  G erm an to w n  A v e . P h i la d e lp h ia ,  P e n n a .



M O R R I S  M A C H IN E  
W O R K S [M o m is )
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B A L D W I N S V I L I E  
N E W  Y O R K

CENTRIFUGAL PUMPS

t h i n  w a s lie rs , o r  w in d o w s  f o r  e le c t r ic a l  
p u rp o s e s . T h e  sh ee ts  m a y  a ls o  be used  
to  re p la c e  h a r d  ru b b e r  o r  m ic a  in  som e 
a p p l ic a t io n s .  T h e  m a te r ia l  is  p ro d u c e d  
in  r ib b o n s  o r  sh ee ts  i n  v a r io u s  t h i c k 
nesses o f  f r o m  1 o r  2  m i ls  u p  to  20 
m ils .

O R G A N I C  A L K Y L  P E R O X I D E

C o m m e rc ia l f - b u t y l  h y d ro p e ro x id e ,  a 
n e w  o rg a n ic  a lk y l  p e ro x id e  w ho se  s ta b i l 
i t y  a n d  h ig h  a c t iv e  o x y g e n  c o n te n t  o f fe r  
e x t r e m e ly  in t e r e s t in g  p o s s ib i l i t ie s ,  is  
a v a i la b le  f r o m  U n io n  B a y  S ta te  C o., 
C a m b r id g e , M a s s . C o m m e rc ia l f - b u t y l  
h y d ro p e ro x id e  is  s ta n d a rd iz e d  a t  a  c o n 
c e n t r a t io n  o f  50 -6 0  p e rc e n t ( 1 0 ±  p e r 
c e n t a v a i la b le  o x y g e n ) — a n d  a p p e a rs  to  
be id e a l ly  a d a p te d  f o r  use  as a  c a ta ly t ic  
a g e n t in  one  o r  tw o  p h a s e  p o ly m e r iz a 
t io n s ,  as a n  o x id a t io n  a g e n t f o r  la b o ra 
t o r y  p u rp o s e s , a s  a  d r y in g  a c c e le ra to r  
in  o i ls ,  p a in ts ,  v a rn is h e s , e tc ., as a  c o m 
b u s t io n  a c c e le ra to r  f o r  h e a v y  fu e l o i ls  
u sed  in  d ie s e l e n g in e s , as a  b le a c h in g  
a g e n t f o r  c o t to n ,  w o o l a n d  o th e r  fa b r ic s ,  
a n d  fo r  n u m e ro u s  o th e r  uses.

L E A T H E R  S U B S T I T U T E S

I t  is  c la im e d  t h a t  th e  n e w  m a te r ia l  
k n o w n  as C o t to n le a th e r  F a b r ic  m a k e s  
a n  e x c e lle n t  b o t to m  f o r  shoes o f  c e r
t a in  ty p e s .  I t  c o n s is ts  o f  c o t to n  fa b r ic  
o f  f r o m  2 to  6 p lie s  in  th ic k n e s s  w h ic h  
is  im p re g n a te d  w i t h  a  th e r m o s e t t in g  o r 
g a n ic  b in d e r ,  c u re d , c a le n d a re d  a n d  s u r 
fa c e  g ro u n d  to  re s e m b le  le a th e r  in  c o lo r . 
I t  is  s e m i- f le x ib le ,  w a te r  r e p e l le n t  a n d  
re s is ts  o i l  a n d  h e a t . T h e  m a n u fa c tu r e r s ,  
th e  S o u th e rn  F r i c t i o n  M a te r ia ls  C o., 
C h a r lo t te ,  N .  C ., r e p o r t  t h a t  i t  has  
p ro v e n  h ig h ly  s u c c e s s fu l i n  a l l  ty p e s  o f  
shoe  p r o d u c t io n .  I t  is  a v a i la b le  in  41, 
6J , 81 a n d  10 i r o n  w e ig h ts .  T h e  w id e s t  
w id th  is  6 in . .  r e p o r ts  th e  Chemurgic 
Digest, A p r i l  15, 1943.

P E N I C I L L I N

P e n ic i l l i n ,  th e  la te s t ,  o f  th e  “ w o n d e r 
d ru g s ”  to  a t t a in  p o p u la r  n o t ic e , is  as 
y e t  m o re  o f  a p ro b le m  th a n  a  s o lu t io n .  
I t  is  a p p a re n t  n o w  t h a t  t h i s  m a te r ia l  
is  p a r t i c u la r ly  u s e fu l a g a in s t  m a n y  in 
fe c t io n s  p r e v io u s ly  r e s is ta n t  t o  t r e a t 
m e n t a n d  a p p e a rs  to  be  n o n - to x ic ,  a c 
c o r d in g  to  th e  Industria l B ulletin  o f 
A r t h u r  I ) .  L i t t l e ,  Tnc., A p r i l ,  1943 . The  
p ro b le m  l ie s  in  p r o d u c in g  th e  p e n ic i l l in  
a n d  p r e v e n t in g  i t s  d e te r io r a t io n .  T h e re  
a re  re c e n t in d ic a t io n s  t h a t  b o th  o f  these  
m a y  be  s o lv e d  in  th e  n o t  to o  d is ta n t  
f u tu r e .  A l th o u g h  p e n ic i l l i n  is  e ffe c tiv e  
in  e x t r e m e ly  h ig h  d i l u t i o n  in  p re v e n t
in g  th e  d e v e lo p m e n t o f  m a n y  d isease- 
p r o d u c in g  o rg a n is m s , i t  p ro d u c e s  n o  i n 
ju r io u s  e ffe c t o n  o th e r  l i v i n g  c e lls . P e n i
c i l l i n  s h a re s  w i t h  th e  s u lp h o n a m id e  
d ru g s  a n  a d v a n ta g e  o v e r  s u c h  c o m m o n ly  
used  a n t is e p t ic s  as io d in e , s i lv e r  n i 
t r a t e  a n d  b ic h lo r id e  o f  m e r c u r y  in  th a t  
w h e n  a p p l ie d  lo c a l ly  i t  is  n o t  f ix e d  a t 
th e  s u r fa c e  o f  th e  w o u n d  a n d  m a y  pene
t r a t e  t o  th e  a c tu a l  s ite s  o f  b a c te r ia l 
m u l t ip l ic a t io n .  I t  m a y  a ls o  be in je c te d  
in  th e  b lo o d  s tre a m  o r  b e n e a th  th e  s k in , 
as w e l l  as used  lo c a l ly  o n  w o u n d s , w i t h 
o u t  i n j u r in g  th e  n o r m a l p rocesses o f  th e

HOW TO SELECT 
LONG-LIVED PUMPS

T here 's a n  old . . . a n d  w ell founded . . . 
m edical say in g  that if you w an t to live 
long, pick out long-lived ancestors. O n 
th a t basis  alone, the  Morris Pum ps of to
d a y  a re  a ssu red  of a  long, useful life, for 
they  h a v e  the  sam e ru g g ed  constitution 
th a t h a s  characterized  their pum p p re 
decessors for m ore th a n  two hum an  
genera tions. A nd in addition, the m any  
refinem ents in design  possessed  by  p re 
sen t-day  M orris Pum ps h a v e  produced  
rem ark ab ly  h igh  efficiencies th a t far ex
ceed  those w hich w ere form erly possible. 
M orris bu lle tins tell the  w hole story . . . 
w rite for copies on centrifugal pum p types 
in w hich you a re  in terested .

S T - P  N o n - c l o g g i n g  P u m p  —  G u a r a n t e e d  D o u b l e  S u c t i o n  H o r i z o n t a l l y  S p l i t  P u m p
N o n - b i n d i n g  f o r  P u l p y  M i x t u r e s  f o r  C l e a r  L i q u i d s
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PAILNT CRUSHERS GRINDERS SHREDDERS

C H IC A G O  
37  W . Van Buren

body or p rev en tin g  th e  g row th  of new 
cells, w hich is necessary  in th e  re p a ir  of 
wounds an d  burns. The su lphonam ide 
d ru g s a re  inh ib ited  in th e ir  action  by 
the  presence of p us which is form ed by 
staphylococci, b u t pen ic illin  is a p p a r
en tly  unaffected by pus or an y  body fluid.

FLOOR COMPOUNDS

The fe a r of slipp ing  on floors can be 
e lim inated , i t  is sa id , by th e  use of 
A leX itE , the  new floor compound fo r
m ula ted  by th e  A leX itE  E ngineering  
Co., Colorado Springs, Colo. T h is ma
terial absorbs g rease  and oil, and  a t  th e  
sam e tim e i t  reduces th e  danger of sk id 
d ing  on o ily  floors. I t  is d ielectric , fire
proof, lig h t, dry , odorless, clean, and 
can be sw ept up  and reused m any  tim es. 
W hen thoroughly  soaked w ith  oil i t  
then becomes a  dustless sw eeping com
pound. Because of ligh tness, i t  °covers 
m ore space.

TEMPERATURE RESISTANT PLASTICS

P la s tic  a rtic le s  w hich w ill w ith stan d  
m uch h igher tem p era tu res  th a n  those 
m ade from  any  com m ercial th erm op las
tic  pow der m ay  be m ade from  a  new 
fo rm u la tio n  of L ucite  m olding powder 
according to  th e  announcem ent of D r '
G. M. K u e tte l of the P la s tic s  D e p a rt
m ent, E. I. du  P o n t de N em ours & Co 
W ilm ington, Del. T his special fo rm u la 
tion , called h igh  h e a t-re s is ta n t L ucite  a 
m ethy l m eth acry la te  resin  m olding pow
der,^ is a  w ar developm ent. I t  w ill be 
av ailab le  fo r num erous peacetim e uses 
M any a rtic le s  m olded from  th is  new  pow
der w ill no t soften  apprec iab ly  o r d is to r t  
"h e n  exposed to  a  tem p e ra tu re  of 212 
deg. P . The new  fo rm u la tio n  w as de” 
yeloped fo r use in  ex is tin g  com pression 
in jec tion  and ex tru s io n  equipm ent. I t  
is  availab le  in g ra n u la r  form  fo r com
pression  m olding, and  has a ll th e  tem 
p e ra tu re  c h arac te ris tics  of th e  in jection  
or ex tru s io n  powder.

HELIX-SEAL”

P U L V E R I Z E R S

•  Williams "Helix-Seal" 
Mill viewed from above. 
Note how the cover can 
be raised providing ac
cess to the interior for 
repairs and adjustments.

BRIND WET OR S T I C K Y  M A T E R I A L S  
F IN E  6 R I N D — 1 0 0  TO 3 2 5  MESH  
NO O O T S ID E  S E P A R A T IO N  N E C E S S A R Y  
I N E X P E N S I V E  TO IN S T A L L

•  The Helix-Seal M ill grinds extremely fine w ith 
out the aid o f outside separation. This is largely 
due to  the long grinding surface, adjustable 
grinding parts and high speed o f the hammers. 
Due to  the screw feeder which acts both as a 
feeder and seal, sealing the intake opening 
against the in-rush o f air, no air is sucked into 
the machine and consequently there is no result
ing dust carrying d ra ft expelled from  the dis
charge. Built in nine standard sizes, capacities 
200 pounds per hour and up.

THE WILLIAMS PATENT CROSHER & POLVERIZER GO.
2706 North Ninth St.

Sales Agencies  
N E W  YORK  

15 Park

LIQUID W AX FINISH

O p erato rs of fleets of trucks, buses or 
cars  will be in te res ted  111 T ran sp o rta 
tion  M ain tenance W ax, a  liqu id  wax 
finish m an ufactu red  by S. C. Johnson  
& Soil, Inc ., R acine, W is. I t  is sa id  to  

.p ro te c t th e  finish of autom obiles and 
tru ck s . I t  is  applied  w ith  a  compressed- 
a ir  sp ra y  gun , d ry in g  to a  gloss w ith o u t 
rubbing.

SHOE SOLE MATERIAL

New sy n th e tic  shoe soles prom ise to  
g ive 50 percen t m ore m ileage th a n  grade  
A  sole leather. The shoe sole w ill be 
m ade of t ig h tly  woven co tton  and im 
pregnated  w ith  sy n th e tic  resin  by Bige- 
low -Sauford C arpet Co., Inc., New York, 
as soon as W PB  approves. Ju le  f ! 
Mai shall, v ice-president of A m erican 
F e lt Co., G lenville, Conn., lias invented, 
tested , and applied  fo r p a te n ts  on the  
new “ ven tile” wool fe lt insole fo r shoes 
to be used in subzero regions. I t s  foot- 
w arm ing  construction  of two lay ers of 
pe rfo ra ted  fe lt w ill be licensed to  m an u 
fac tu rers .

C H EM IC A L & M ETA LLU R G IC A L E N G IN E E R IN G  .  J U N E  191,5 .
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CLEANING COMPOUNDS

C leaning com pounds for use in  lau n 
dries, which i t  is claim ed sh o rten  the  
wash form ula, have been developed by 
Turco P ro d u c ts , Inc., Los Angeles, Calif. 
By quickly  loosening th e  soil, a  high 
percentage of i t  can be rinsed  off, m ak 
ing lit t le  snap necessary for the  finish
ing rub.

PHOSPHATES

H ere a re  five new phosphates w ith 
in te res tin g  possib ilities as ye t unex
plored. F o u r seem to  have definite  u t i l 
ity  in g lass, ch inaw are, porcelains an d , 
enam els. One is an  excellent source of 
calcium  and  phosphorus fo r m ineral en
richm en t of foods.

W hile only one of these  phosphates is 
av ailab le  as y e t in com m ercial q u a n ti
ties the  o th ers  could be placed in q u an 
t i ty  p roduction  if  sufficient dem and d e
velops. F o r experim en tal sam ples, w rite  
to : M onsanto  Chem ical Co., P h o sphate  
D ivision, S t. L ouis, Mo.

A lum inum  M etaphosphate, A l(P O ,) ,
M o le cu la r w e ig h t: 263.91 
A ppe a ran ce : w h ite  c ry s ta llin e  powder 
M e lt in g  p o in t:  above 1,700 cleg. C. 
S o lu b il ity :  inso lub le  In  w a te r, p rac 

t ic a l ly  inso lub le  in  acids

I t  m ig h t be used as a  co n stitu en t of 
glasses, ch inaw are  and porcelains.

B ariu m  M etaphosphate, BaP„0„
M o le cu la r w e ig h t: 295.4 0 
A ppearance : w h ite  c ry s ta llin e  pow der 
M e lt in g  p o in t :  red h e a t (a b o u t 850

deg. C ).
S o lu b il i ty :  inso lub le  in  w a te r

The m an u fac tu re r  suggests two uses 
for th is  p h o sp h a te ; as an  opacify ing  
ag en t in  glazes a n d  as a co n stitu en t in 
special types of glass.

C alcium  M agnesium  P yrophosphate ,
Ca2Mg2(P 20 , ) 2
M o le cu la r w e ig h t: 476.38 
A p p e a ra n ce : g rey  pow der 
S o lu b i l i ty ; inso lu b le  in  w a te r, soluble 

in  acids 
G ra d e : T e chn ica l

In  th e  ceram ic in d u s try  calcium  m ag
nesium  p y rophosphate  can be used as a 
c o n stitu e n t of porcelains and  enamels.

C alcium  P yro p h o sp h ate , Ca2P„0,
M o le cu la r w e ig h t:  254.20

A ppe a ran ce : w h ite , n o n -g r lt ty  powder 
O d o r: none 
T a s te : none
M e lt in g  p o in t:  1,230 deg. C.
D e n s ity : 36 to  37 lb. per cu. ft. 
S o lu b il ity :  inso lub le  in  w a te r, soluble 

in  acids

C alcium  pyrophosphate  can be used 
as a  source of calcium  and  phosphorus in 
m ineral en richm en t of foods.

M agnesium  P y ro p h o sp h ate , M g2P„0,
M o le cu la r w e ig h t: 222.68 
A ppearance : w h ite  c ry s ta llin e  powder 
M e lt in g  p o in t : 1,383 deg. C.
¡so lu b ility , inso lub le  in  w a te r, soluble 

in  acids

L ike calcium  m agnesium  pyrophos
p hate , i t  m ay  be used a s  a  constituen t 
of porcelains and  enam els.

GEHM KILLING AGENT

A d is in fec tan t w hich is sa id  to be 
15 tim es m ore pow erful th a n  phenol as a 
germ  k illin g  a g en t h as been developed 
by Ram pel C hem ical Co., New York,

National D istillers Products Corporation brought to war-time production of 
alcohol for munition and synthetic rubber production the vast experience oi 
successful peace-time operation.

National's war-time plans ior p re lim inary  processing specified Blue Streak 
M ills . National's designing engineers knew that the d is tille ry  that is Blue 
Streak equipped is ready, because of its fle x ib ility , for any emergency, any 
shortage in any raw  materials or p a rtia lly  processed materials in  time of 
w ar— for any economic shift of g ra in  prices in  time of peace.

If you are p lanning, designing or bu ild ing  for an alcohol d is tilling  plant, 
get the benefit of experience as to Blue Streak value either for immediate 
operation or in  your layout for the future. We w il l  g lad ly  furnish the needed 
data for grind ing of any g ra in  or malt.

PRATER PULVERIZER COMPANY
1825 South 55th Avenue Chicago, Illinois

Eastern D is t r ibu to rs  

B RO W N A N D  SITES C O ., IN C .. 50 C hurch St.. N ew  York C ity

P R A T E R
PROCESSING EQUIPMENT

N A T I O N A L  

E X P E R I E N C E
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N. Y. The new developm ent is known 
as Perm -A atie-R am plex. M oreover, th e  
p roduct curbs germ  grow th  w ith  h igh 
effectiveness under a  wide v a r ie ty  of 
conditions. I t  h as no odor, no ta s te , 
no color. I t  is non-toxic in th e  con
c en tra tio n  in  w hich i t  is m ade av a il
able for use in  v arious app lications. 
T ests, according to  Modern Industry, 
May 15, 1943, show these p ro p erties : 
germ  k illin g  or germ  grow th  in h ib itin g  
action  equally  effective when the  sub
stance is in a  d ry  o r liqu id  s ta te , a b il
ity  to d estro y  and in h ib it g row th  of 
b ac teria  as well as fungi, no dele terious 
effect on m ate ria ls  trea te d  w ith  i t ,  a  
high degree of perm anence, so lu b ility  in 
w ater and  a v a r ie ty  of o th e r solvents 
such as e thy l alcohol, glycerine and ben-

COAGULATION AIDS IN WATER
p u r if ic a t io n

A process p a te n t (U .S. No. 2,310,009), 
for w ater purification  by a  special coa
gu la tio n  a id  has been g ran ted  to  Ches
ter L. B aker and C harles H . Dedrick 
and assigned to th e  P h ilad e lp h ia  Q uartz  
Co., P h ilade lph ia , Pa. The p a te n t covers 
a m ethod for p rep arin g  a  special so lu
tion of sodium  silica te  and a  m etal 
sa lt, which m ix tu re  is in troduced  to  raw  
w ater p rio r to the  ad d itio n  of th e  coa
gu lan t. T h is coagulation  a id  is for the  
purpose of inducing a  m ore ra p id  fo r
m ation  of larg e r (loc, th u s  rem oving a 
higher percentage of the  suspended im 
purities. The silica te-m etal sa lt  m ethod 
has a lread y  been used in several w ater 
purification  p lan ts.

CERAMIC PLASTIC DEVELOPED 
FOR RADIO TUBE BASES

Faced w ith th e  possible sh o rtage  of 
m ate ria l form erly  used in m an u fa c tu r
ing bases for h igh  frequency rad io  tubes 
for m ilita ry  com m unication equipm ent, 
H eintz & K aufm an, L td ., South  San 
Francisco, Calif., recen tly  adopted  a 
new m ate ria l, P rc s ti te , developed by 
W estinghouse E lectric  & Mfg. Co., E a s t 
P ittsb u rg h , P a . M ade of ra w  m ate ria ls  
found in q u a n tity  in th is  country , th is  
new porcelain is no t re s tr ic ted  on p r i
o rity  m ate ria ls  lis ts . B ases m ade of 
I’re s tite  possess sa tis fac to ry  m echanical 
and e lectrical s tre n g th s  and meet all 
perform ance specifications. T ests show 
th a t  th is  m a te ria l has a  h igh  d ielectric  
s tre n g th  and a  loss facto r b e tte r  th a n  ■ 
N avy G rade F  requ irem ents. T h is cera
m ic has a  s lig h tly  h igher loss facto r 
th an  m ate ria l fo rm erly  used, b u t i t  is 
found th a t  in th e  p resen t app lication  
the in su la tio n  requ irem ent' is m ore th an  
is necessary. U nder load te s ts  P re s ti te  
bases w ith stan d  m ore voltage th an  th e ir  
ra tin g s  show. P rc s t i te  combines th e  
e lectrical and m echanical s tre n g th  of 
wet process porcelain  w ith  th e  m olding 
q u a litie s  of d ry  process porcelain . I t  is 
form ed under heavy h y d rau lic  p ressu re  
th a t  im p a rts  a . dense g ra in  s tru c tu re , 
enab ling  i t  to  s tan d  m ore e lectrical, 
m echanical and chem ical abuse th a n  th e  
average ceram ic. I t  is  used in m any 
products where in tr ic a te  shapes m ust 
m eet high in su la tio n  requ irem ents.

P u m p s  f o r  C o r r o s i v e  o r  A b r a s i v e  

L i q u i d s  S h o u l d  B e  P r e s c r i b e d

The variety of the corrosive 
and abrasive con d ition s im 
posed by the nature of the 
liquids handled in the chemical 
process industries sharply in
dividualizes the selection of a 
pump for a given liquid. A 
“ pum p p rescr ip tion ” is  in  
order.

The prescription, as written 
by A m sco en g in eers, for a 
pump to be used in a chemical 
plant, covers not on ly  the  
pump design and selection of 
suitable impeller, but the ma
terial for the “water end” as 
well. Behind these prescrip
tions are sound metallurgical 
background, unusual research 
facilities, thirty years of pump 
manufacture and an extensive 
experience in successfully deal
ing with the various abrasive 
and c o r r o s iv e  c o n d it io n s  
found in industrial pumping 
operations.

W hile the Amsco foundries 
produce p r in c ip a lly  m anga
n ese  s te e l  an d  ch ro m iu m -  
n ic k e l a l lo y  c a s t in g s ,  th e  
products of all Brake Shoe

d i v i s i o n s  e n a b l e  u s  to  m a k e  

in  o u r  o w n  o r g a n iz a t io n  p u m p  

c a s t i n g s  o f  a l m o s t  a n y  m e t a l  

r e q u ir e d  t o  m e e t  t h e  p r e s c r i p 

t io n  f o r  a n y  p u m p i n g  p r o b l e m .

A m s c o - N a g l e  p u m p s  a r e  

a v a i l a b l e  in  t w o  h o r iz o n t a l  a n d  

t h r e e  v e r t i c a l  t y p e s .  T h e y  a r e  

m a d e  in  s i z e s  f r o m  % "  t o  1 6 ” , 

w it h  i m p e l l e r s  a s  l a r g e  a s  4 8 "  

in  d ia m e t e r ,  f o r  c a p a c i t i e s  u p  

to  1 0 , 0 0 0  g a l l o n s  p e r  m i n u t e ,  

a n d  f o r  h e a d s  a s  h i g h  a s  2 0 0  f t .

A s k  f o r  B u l l e t i n  N o .  9 4 0 ,  

w h i c h  c o n t a i n s  f u l l  i n f o r m a 

t i o n ,  i n c l u d i n g  s p e c i f i c a t i o n s  

a n d  o p e r a t i n g  c h a r a c t e r i s t i c s .

2 "  pum p b u ilt  to 
h an d le  res id u e  from 
a coke oven by
p r o d u c t s  c h e m ic a l  
s t i l l .

Below : F our 2" 
and one 4 "  pum p 
b u i l t  fo r  h a n 
d lin g  waste cor«- 
sand  in  the foun
dry  o f a  m achine 
tool b u ild e r .
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•c ior

C H E M I
Universal American in its new, modern, well 
plant is producing precision chemical stonew

More and more Universal American products a 
ing the approval of chemical engineers in an 
ing number of the Nation's prominent chemic

Universal American understands the needs of 
manufacturers and furnishes standard 
stoneware or plans products for specific

From the smallest pipe to the largest acid elevato 
Universal American line of chemical stoneware has 
standing qualities.

■ M B  s m  I E : E ::: ■■; ? : -  :M l ¡ H S M I  
“S’ " * ‘ '  ' " " '   • • •;
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M A D E

FEWARE

ć i p t i a h i t i

[ I S  O K i*, DC
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: C L i V l L A M p ,  ; - â ; | ï l ®

Made —  engineered standard or special

sturdy design eliminates necessity of 
replacements.

—  an inherent basic quality.

- vouched by experienced users, 

high productive capacity of our modern

jineer's Data Book illustrates and describes 
types and sizes— sent on request. We will be 

to quote on any specifications or engineer to spe- 
requirements.



FROM THE LOG OF EXPERIENCE

LIBERAL USE OF lu b ric a tin g  oil in 
steam  pum p and  engine cy linders whose 
ex haust is used fo r process, often re 
su lts  in coating  th e  h ea tin g  surfaces 
of equipm ent u sin g  th e  ex h au st steam . 
T his n a tu ra lly  reduces th e  effectiveness 
of th e  h e a t tran s fe r. An in su la tin g  coat 
of oil and  carbon is b u i lt  up  on th e  in 
side of th e  su g a r pan coils th a t  refuses 
to respond to an y  so lven t we have tried . 
Soda, su lp h u ric  and  hydroch lo ric  acid, 
kerosene, gaso line  and  alcohol can soften 
the  film  so t h a t  i t  can be brushed  off, 
bu t th e  surfaces a rc  no t accessible for 
b rushing. R ecognizing th a t  a  solvent 
is requ ired  w hich com pletely rem oves th e  
coating, resourcefu l R udolph decided to 
t ry  (ire which is an  effective so lven t for 
carbon. H e th ere fo re  in se rted  a wire- 
bound tw in  hose th ro u g h  one of the  4- 
in. d ia. by 75 ft. long coils and fitted 
the  hose w ith  a  gas b u rn e r a t  th e  end. 
The flame heated  th e  coil as he drew 
th e  hose back, b u t  som ething happened 
to the  gas supply  and th e  re su ltin g  ex
plosion se n t a helper to  th e  hosp ital. 
He th en  m ade a  to rch  w ith  a  sem i-cir
cu la r hood as shown, and w ith th is , th e  
ou tside  of the  coil was brought to  a 
red hea t. T hroughou t the  operation  a 
v e n tila tin g  blower a ttach ed  to one of 
th e  m anholes of the can provided com
fo rtab le  w orking conditions w ith in . If  
the  gask e ts  in the  coil jo in ts  became 
leaky th ro u g h  th is  operation  they were 
replaced w ith  new ones. One ad van
tageous re su lt  of th e  h ea tin g  was the 
an n ea lin g  of th e  copper. W ith  the 
b u rn e r shown i t  req u ired  ab o u t 30 hours 
for th ree  m en to  com plete th e  job of 
b u rn in g  1300 ft. of coil in a  14-ft. pan, 
and th e  effect of the  cleaned su rface  was 
a reduction  of n e a rly  a q u a r te r  of the 
boiling cycle.

W hen th e , coil pans w ere replaced by 
ca lan d ria s  in ’33, fire was no longer 
applicable. Then th e  chem ists applied 
th e ir  w its and  stum bled  onto th e  idea 
of using  two so lu tions successively. The 
first t re a tm e n t m ade th e  film pervious, 
and the  second w as then  able to  pene
t ra te  and a tta c k  th e  copper oxide cov
erin g  of th e  tubes. W hen th is  w as d is 
solved th e  in su la tin g  film fell off. This 
was a heroic rem edy, like  th e  N ebraska 
fa rm er’s tu rp e n tin e  for a horse afflicted

with colic. Some fu r th e r  research and 
tr ia l  and  e rro r developed solvents th a t 
accom plish th e  desired  re su lt w ithou t 
ch illin g  th e  m arro w  of the m aintenance 
eng ineer’s bones when he contem plated  
the  effect of the  hydrochloric  acid  on 
flic m etal. Now th is is com fortably  
accom plished as described in Jo h n  D itt- 
m ar’s exposition  in C'hem. <0 Met. for 
F ebruary , 1943, page 137.

A fte r th e  cleaning, the  p roduction  
cycles for fine g ra n u la te d  su g a r were 
reduced from e igh ty  m inutes to six ty  
m inutes. The long cycles of special 
su g a r in one pan were reduced from  
five h o u rs to  four hours. S u g ar boiler 
Jak e , desirin g  to  m ake conversation  
when Boss W. II. cam e a round , re 
m arked t h a t  th is  should have been done 
a long tim e  ago. Im p a tien tly , W. H. 
cam e back, “ D ash-dash it, how in the  
world could we, when we learned how 
only la s t w eek!”

THE CHRONICLER FELL HEIR to the  job
of co n su lting  engineer to the  A lam eda 
S u gar Co.’s A lvarado  fac to ry  a f te r  J .  C. 
If. S tu t t ’s death  in 1917. S tu t t  was 
the bu ilder of the  U nion S u g a r House 
a t  B e tte rav ia  (1897) and  th e  fam ous 
San F rancisco  cable ra ilw ays w hich even 
now, a f te r  m ore th an  50 y ea rs  of se r
vice, a rc  s till  unsurpassed  as a  m eans 
of nego tia ting  the  p rec ip itous hills. 
Good Old B u rr  had re tired , an d  the 
new m anager of A lvarado was J .  McCoy 
W illiam s, who took pride  in th e  euphony 
of h is nam e. H e had been tra in ed  a t  
O xnard and had been associated  in th e  
bu ild ing  of the H am ilton  C ity  factory  
in 1900. The firs t job a t  A lvarado  was 
a new ca rb o n a to r and  su n d ry  p la n t im 
provem ents estim a ted  a t  $100,000, which 
was ch a ra c te ris tica lly  cu t down by the 
d irec to rs  to $S0,000. U nder th e  con
nivance of C harley  Fleenor, B ill Lo- 
ra n g er and  R ay  S tew art of J .  McCoy’s 
s ta ll, th e  job was accom plished w ith in  
th e  allowance.

As an  a id  in s tre tc h in g  the  ap p ro 
p ria tio n , the  boys dug  in to  the  1,887

‘‘g ra v ey a rd "  and unearth ed  valves and 
fittin g s which were sen t to the  shop for 
overhaul. The p a r ts  possessed a cer
ta in  a n ted ilu v ian  appearance, having 
been on the scrap  p ile  since th e  boiler 
explosion th ir ty  y ears ea rlie r , b u t were 
m ade serviceable in the  shop neverthe
less. T here  was a t  hand  a  b rass m elt
ing po t and p len ty  of b rass scrap . Bill 
a lso  m ined from  the  1887 ru in s  a  pile 
of asbestos w hich he puddled in to  paste, 
eas t in to  m olds for pipe covering and 
slabs and then  dried  in the sun . This 
was the self-sam e asbestos th a t  fell 
under th e  c ritic ism  of a. G erm an v isito r 
in 1885 when he com plained th a t  more 
com pactness in th e  design of th e  steam  
plan  would have reduced th e  length 
of th e  steam  line  an d  thereby avoided 
th e  necessity  of asbestos.

M a te ria ls  were com paratively  more 
difficult to  acqu ire  because of th e  sc ru 
t in y  of th e  p u rch as in g  agen t. However, 
the  control of th e  w orkm en w as a  field 
a d ju n c t and th ere  were a t  hand  a  cer
ta in  num ber of p e ren n ials who were 
th ere  “anyw ay .”  F u rth e rm o re , book
keeping could no t be allow ed to s tand  
in the w ay of an im p o rta n t objective, 
and  so a crew w as occasionally  ab
s tra c ted  from  th e  farm  and tran s fe rre d  
to  th e  co n stru ctio n  work.

The ran ch  carried  the  burden, and 
flexible old n a tu re  entered  in to  th e  con
sp iracy  ’b y  w ithho ld ing  the  p en a lty  for 
tem p o rary  neglect of th e  fields. A t the 
end of th e  y e a r th e  d irec to rs  h ad  a  su r
prise when th e  fac to ry  re tu rn s  showed 
how a  l i t t le  k indness caused th e  old 
w orks to  respond. In c id en ta lly , the  
c arb o n a to rs  an d  th e  ev ap o ra to r condens
er in s ta lled  un d er th is  p rogram  were 
the  only p a r ts  reused  tw en ty  y ears la te r 
when reb u ild in g  th e  w orks.

GREAT DISTRESS EXPLODED over the 
telephone from the pan floor when C h ar
lie  ( th e  “ Soop” ) discovered th e  th erm o 
m eter on th e  steam  line. F o r fo u r years 
th is  in s tru m e n t had been proclaim ing 
the presence of su p e rh ea t to  th e  am ount 
of 100 deg. in th e  35-lb. steam  to the 
pan. “H ow  in th e  w orld do you expect 
me to boil su g a r w ith  superheated 
steam ? I t  can ’t  be d o n e !”  N o tw ith 
s tan d in g , a m illion  to n s of c.p. sugar 
had been cry sta llized  w ith  th is  steam 
since th e  coils w ere replaced w ith  calan
d rias , bu t th e  o p e ra to rs  d id  not recog
nize th e  su p e rh ea t u n til  a v is itin g  ex
pert chanced to  spy  th e  therm om eter. 
However, th is  s i tu a tio n  had been a n ti
c ipated  by the  in s ta lla tio n  of a little , 
W esteo tu rb in e  pum p a rran g ed  to draw  
condensate from th e  bottom  of th e  calan
d ria  an d  sp.rav i t  in to  th e  steam  pipe 
ju s t  above th e  in le t. C h a rlie  w as shown 
the  s ta r te r  b u tto n  and requested  to  push 
it  and  see w hat happened. D irec tly  he 
called back to re p o rt th a t  th e  tem p era 
tu re  dropped to  th e  sa tu ra t io n  po in t, -
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for FIGHTING PLANES/
A nhydrous H ydrofluoric 
A cid is one  o f many 
chem icals which has re
cently sprang into a posi
tion o f prim e industria l 
importance. If you are in
terested in th is m aterial 
fo r  any use, p lease  feel 
free to let us know.

C ooperating w ith in 
dustry toward furnishing 
"special” chemicals in  
commercial quantities is 
part o f our service to 
American enterprise. If  
you are using such chemi
cals, it will pay you to in 
vestigate General Chemi
cal's service in furnishing 
your requirements !

. . .  U ne m ore ex a m p le  o f  Genera?  
Chemical Research keeping in step with  
war needs, and the technological advances 
o f the P etroleum  industry!



H ere  is the id e a l insulation for boilers, turbines, engines, 
ovens, furnaces and  other high tem perature installations a ll 
the w a y  up to 1600° F. No other insulation gives you a ll 
these im portant advantages:
HIGH TEMP ERATURE PERFORMANCE

M a d e  from  special b lade rock-wool, M O N O -B LO C K  
refuses to break dow n under m uch greater heat 
than m a n y  other types of insulation can stand.

MOI STURE RESI STANCE
This sam e special black rock-wool m akes possible 
a  b lock w hich  is h ig h ly  resistant to moisture and  
does not disintegrate. You are  assured of perm a
nence of phys ica l properties and retention of high  
insu lating  values even though M O N O -B LO C K  is 
exposed to hum id  conditions.

WIDER SERVI CE RANGE
As its n am e  indicates, M O N O -B LO C K  elim inates  
the necessity for one typ e  of block for tem peratures  
up to 600° F. and another type for tem peratures  
above 600° F. M O N O -B LO C K  does the job for both 

LOW CONDUCTI VI TY
E xceptionally  low  conductivity is another M O N O 
BLO CK characteristic that pays big dividends. This 
is m ade possible through an  exclusive, patented  
fe lting  process, w hich  produces a  low  density block

EASY TO INSTALL
Sufficiently rig id  to support its ow n w eight and yet 
y ie ld in g  enough to absorb surface irregularities, 
M O N O -B LO C K  produces a  neat, snug job w ith  
little  effort. B-H B O N D-TITE  adhesive sim plifies the  
application  of the block.

C heck for yourself these p ractica l advantages. Send lo r gen
erous sam ples of B-H M O N O -B LO C K  and B-H B O ND-TITE  
Cem ent. Just w rite  us on your reg u lar letterhead. Do it now.

532 KLAGG AVE.  TRENTON,  N. J.  
NEW YORK CHICAGO KALAMAZOO

b u t th e  steam -flow  m eter showed no 
change and th e re  was no increase in  
the  speed of evaporation . In  a  few 
days th e  excitem en t subsided and con
ten tm en t re tu rn ed . S u g ar bo iling  w ent 
on as u sua l, and so d id  th e  su p erhea t. 
The l i t t le  W estco pum p was removed.

Before th e  la s t  of th e  coil pans was 
d ism an tled  in ’34, i t  w as tr ie d  o u t w ith  
superhea ted  steam  ju s t  to  check up  on 
th e  asse rtio n  of th e  experts. And, su re  
enough, th ey  w ere r ig h t. T he coils 4 
in. in d ia. by  75 ft. long behaved as 
if fed w ith  h o t a ir .  The su g ar liquor 
acted  like  a  b lan k e t of ho t oil w ith  
l i t t le  ebulition . Cooling a ir  releases 
a q u a r te r  of a  B .t.u . fo r every degree 
drop  in tem p era tu re .

W hen a pound of steam  a t  35-lb. 
p ressu re  and  sa tu ra te d  tem p era tu re  of 
281 deg. d rops a frac tion  of a degree 
it  condenses and gives up 900 B .t.u. 
O ur 35-lb. steam  a t  i ts  su p erh ea t tem 
p e ra tu re  of 381 deg. gives up 51 B .t.u. 
in d ropp ing  100 deg.. and th e re a f te r  
condenses and releases 900 B .t.u . per 
pound of steam  for a d rop  of a single 
degree in tem p e ra tu re . S u p e rh ea t is a 
useful vehicle for th e  economical t r a n s 
port of steam  in p ipes o r th ro u g h  en
gines, h u t  n o t for evapora tion . How
ever, th e  c a lan d ria s , hav in g  an a rea  of
4,000 sq .ft. of v e rtica l tu b es against 
1300 sq .ft. of air-locked coils, doubtless 
condense som e steam  in s ta n tly  upon en
tran ce  and th ereb y  provide m o is tu re  fo r 
the  con tinuous desupcrhea ting .

THE HEAT EXCHANGER illu s tra te d  was 
first b u ilt  of steel and  used for cooling 
CO„ gas a s  well as com pressed a ir .  The 
cooling w a te r  passes th ro u g h  the  easily- 
cleaned tu b es w hile th e  gas m eanders 
co u n te r-cu rren t th ro u g h  th e  shell.

The sam e device was th o u g h t to  have 
special m e rit  as a  h e a t exchanger for 
m olasses, as th is  c an tan k ero u s m ate ria l 
can convulse w ith  l i t t le  head  loss th rough  
th e  to r tu o u s  p a th  ou tsid e  th e  tubes 
w hile th e  h o t w aste  w a te r  from the  
condensers passes th ro u g h  th e  tubes. 
F o u r of them , th ere fo re , w ere b u ilt of 
bronze, each consisting  of ■ four cast 
sides welded toge th e r a t  th e  corners. 
The first one heated  th e  m olasses “ pa
t ie n t ly ” w ith o u t caram eliz ing , using 
w aste  w a te r  from  th e  condenser. The 
second ra ised  th e  m olasses to  th e  pas
teu riz in g  tem p era tu re , u sin g  condensate 
en ro u te  from th e  t r a p s  to th e  ho t well.

The operation  proceeded sa tis fac to rily  
for a  period as th e  m olasses w as washed 
ou t a t  th e  end of every  cycle, now ever, 
on one occasion, by  o p e ra tin g  forget
fu lness, th e  h o t condensate a t  about 
240 deg. w as allow ed to  continue to 
c ircu la te  th ro u g h  th e  tubes w hile the 
m olasses flow th ro u g h  th e  shell was 
sh u t oiT. T he re su lt  w as a  heavy de
posit composed of lim e sa lts  and carbon 
th a t  responded n o t a  w h it to  a n y  liquid 
solvent th a t  w as tr ie d  ou t. B u t the 
deposit w as found  to  be soluble in  fire 
and  le f t  a  fluffy ash  w hich lo s t i ts  am
b itio n  to  stick .

O perato r S te tso n  th ereu p o n  circulated 
w arm  w a te r  v igorously  th ro u g h  th e  cop
per tubes an d  ig n ited  th e  d e p o sit on the 
o u tsid e  by  th e  a id  of a  l i t t le  excelsior

B-H MONO-BLOCK INSULATION
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w e l d O l e t s
T R A D E  M A R K S  -  R E G -  U .  S .  P A T .  O F F .

How W-T$ Speed Shipbuilding
) ^ n am f.tf.1ifr,» ITtfZ m gi ,r0^ UCtion reco rd s e s tab lish ed  by  A m erican  In d u s try  

by A m S c a n  ShkfhCflrf WAa r ',n o n e  aTe m o re  a m a z in g  th a n  th o se  e s tab lish ed  
I p a tn m lf  f  S h ip b u ild e rs . A nd  n o  w h e re  is  th e r e  a g re a te r  n e e d  fo r s tro n g  
s u t J S i«  * tr .o u b I? - f re e p ip in g  in s ta l la t io n s  t h a n  in  th e  vessels b u i l t  to  c a rrv  
su p p lie s  to  A m erican  F ig h tin g  M e n  a n d  th e i r  A llies. Y

m a k in g  r i s h f c f  h ®VC ad o P te d  W -T ’s* as  th e  s ta n d a rd  f i tt in g  fo r
m a n - h o u r  savfnggi  ; K r a n ^ - - P lp e  o u t*e ts - T b ey’ve q u ick ly  reco g n ized  th e  
c u t t in g  a n d  f i t H n f t i  86 f l tt ln g s  m a k e   ̂p o ss ib le  by  e lim in a tin g  te m p le ts , 
reinfonrina* fo n t m a m  P1!*®; T h ey  ve b een  q u ic k  to  recogn ize  t h a t  th e

A d f ^ ! n ^ ? X>r̂ 1 m  th e  d es ie n  o f W -T 's*  m a k e  possib le  Ie a k -  
th e  n ece ss ity  o f b  s t r e n g th  . . . re d u c e  v ib ra tio n a l s tre s s  . . . e lim in a te

° \ ex tra  b races . . . save  m a te r ia l  . 
sy s te m . T h ey  k n o w  th e  fu n n e l-s h a p e d  in ta k e  
a p e r tu re  o f W -T  s* im p ro v es  flow  c o n d itio n s  . . . 
red u ces  tu r b u le n c e  a n d  f r ic tio n  . . . in c reases  
o p e ra tin g  effic iency .

In s ta l la t io n  sav ings a n d  o p e ra tin g  efficiencies 
a re  n o t  th e  o n ly  econom ies effected  by W -T ’s*.
In i t ia l  co s t is  n o  m o re  . . .  in  m a n y  cases less . . . 
t n a n  o th e r  f i tt in g s  w ith o u t  th e i r  advan tages.

S h ip b u ild e rs  a re  n o t  th e  o n ly  o n es w ho re -  
cogn ize  t h e  ad v a n ta g e s  g a in e d  by  u s in g  W -T ’s*.
1 n ey  h av e  fo u n d  re a d y  a c c e p ta n c e  in  o il refineries, 
pow er p la n ts , fo r  re f r ig e ra tio n  a n d  a ir -c o n d itio n 

in g  sy s tem s , in  p u lp  a n d  p a p e r  
m ills , ch e m ic a l p la n ts  . . .  in  
fa c t , w herever p ip in g  is u sed  . . 
o p e ra tin g  u n d e r  a  w ide  v a rie ty  
o f c o n d itio n s  a n d  a b ro ad  ran g e  
o f p ressu res  a n d  te m p e ra tu re s  

a ll s ta n d a rd  p ip e  sizes.

ivsucii. oucm  . . . cu m u la te
red u ce  th e  w e ig h t o f th e

3 Types Meet
Every Need

I t ’s im p o ssib le  to  te l l  h ere , 
a ll t h e  d e ta ils  o f th e i r  m a n y  
a d v an ta g es . W e su g g es t you 
w rite  fo r  a  copy  of B u lle tin  W T-31. 
Y o u ’ll b e  w ell re p a id  fo r y o u r  tro u b le .

Beveled outlet 
of WELDOLETS 
permits branch 
pipe to be a t- 
t a c h  ed w i t h  
plain, circum
ferential, bu tt 
weld.

Threaded out
let of THREDO- 
LE T S  p e rm its  
branch pipe to 
be screwed into outlet of fitting.
t i n ? S O C K E T - E N D  
WELDOLET is bored to accept 
standard outside pipe dia
meters. Junction is completed 
w ith weld around top of fitting.

A ll 3 types can be installed on 
the m am  pipe equally well with  
electric-arc or oxy-acetylene 
welding.

*W  eldOlets-ThredOlets
Forged Fittings Division

BONNEY FORGE & TOOL WORKS, Allentown, Pa.
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and  a cu rren t of a ir , th e  a ir  being reg u 
la ted  from  a  hose to su i t  th e  m axim um  
ra te  of carbon d isso lu tion  th a t  w as con
sidered  no t too dangerous! The sm older
ing continued for a  period  of four days, 
accom panied by th e  evolution  of a  vile 
odor th a t  p en etra ted  up  th ro u g h  th e  d is 
tille ry . W hen a ll of th e  carbon had 
been dissolved th e  tubes were as clean., 
as an  E th io p ian ’s heel, and  th e  o rig inal 
h eat tra n s fe r  coefficient of ab o u t 140 
B .t.u . per h r. per sq .ft. per degree of 
average tem p era tu re  difference w as re
stored .



P E R S O N A L I T I E S

A llie d  New a
C. E. Fritsche

-f C. E. F r i t s c h e ,  vice p resid en t of 
R eichhold C hem icals, Inc ., is in charge 
of op era tio n s a t  th e  com pany’s T usca
loosa, A la., p lan t. I t  is  expected th a t  
the p la n t  will be com pleted soon.

- f  H e n r y  F. S c h i p k x , of The B. F .  
G oodrich Co., A kron , Ohio, has re tu rned  
to  th e  U n ited  S ta te s  a f te r  n ea rly  a  year 
in A frica  w here he w as p ro jec t engineer 
in charge of rubber p ro d u c ts a t  two 
large A m erican  re p a ir  and m aintenance 
bases.

-f E . Jj. You m a n s  h as  been elected to 
th e  position  of vice p resid en t and  tech
n ical d irec to r of The O konite Co., and 
th e  O konite-C allender Cabe Co., Inc.

+  J o h n  W . H a d d o c k  h as been elected 
p resid en t of F a rre l-B irm in g h am  Co. of 
A nsonia, Conn. and  B uffalo, N . Y. M r. 
H addock was fo rm erly  vice p resid en t 
of th e  S u lliv an  M achinery  Co., C lare 
m ont, N . H . and  M ichigan C ity , In d .

+  E . W . P o t t e r  h as  been elected p re si
d en t and  general m anager of M id-W est 
R efineries, Inc ., G rand  R apids, Mich. 
M r. P o tte r  cam e w ith  M id-W est in 
M arch  1940 as executive vice p residen t. 
H e w as fo rm erly  connected w ith  U n i
versal Oil P ro d u c ts  Co. and  Cosden 
P e tro leu m  Corp. V. M. S k i n n e r  was 
elected vice p re sid en t and  sales m an 
ager. H e is a n a tiv e  of M ichigan and 
has been associated  w ith  M id-W est R e
fineries,. Inc., since 1934.

- f  L e w i s  W . W a t e r s ,  fo rm erly  vice 
p resid en t in  charge  of research  and  de
velopm ent for G eneral Foods Corp., has 
been appo in ted  to  th e  new ly created  
po st o f vice p re sid en t in  charge of 
scientific  re la tio n s .

+  J o h n  M. S h i m e r  h as  been appo in ted  
to  th e  p o st o f research  engineer w ith  th e  
Cooper-Bessem er Corp., M t. Vernon, 
Ohio. H e  w ill be located  w ith  th e  com
pan y ’s D allas, Tex., office.

A. G. Olsen

+  A. G. O l s e n  has been appoin ted  a s 
s is ta n t m anager of G eneral Foods Cen
tra l  L abora to ries a t  Hoboken, N. J .  He 
will continue as d irec to r of th e  food 
technology section of the  L abora to ries.

■f D o n a l d  H. P o w e r s  has jo ined  the  
s ta ff of M errim ac D ivision of M onsanto 
Chemical Co. as sp ec ia lis t on a p p lic a 
tions of th e  com pany’s chem icals in  th e  
tex tile  in d u stry . A lthough h is  head
q u a rte rs  w ill be in E v ere tt, M ass., Dr. 
Pow ers w ill serve as a co n su ltan t for 
a ll M onsnato d iv isions 011 tex tile  a p p li
cations.

+  G e o r g e  1\ . D e B e l l  lias opened his own 
offices a t  S tam ford , Conn., where a s  a 
consu lting  engineer he w ill specialize ill 
a ll types of p lastics engineering. He 
leaves th e  T hom as M ason Co., w here he 
has been employed for th e  p a s t two 
y ears as chief engineer in charge of 
product design.

+  R- E. B e n s o n ,  form erly  w ith  N a tio n a l 
A niline  D ivision of A llied Chemical & 
Dye Corp., h as jo ined  th e  Benson Process 
E n g ineering  Co., Eden, N. Y., to  serve as 
technical d irec to r of th e  consu lting  and 
developm ent lab o ra to ries  and  as coordi
n a to r  for th e  associate  m em bers of th e  
com pany.

+  D a v id  D i c k i n s o n ,  fo rm erly  w ith  the  
M ay tag  Co., h a s  jo ined  th e  Benson P ro c
ess E ng ineering  Co., E den, N. Y., in th e  
cap ac ity  of p h y sic is t and engineer.

+  A . E. B e d e l l  h as  been appoin ted  chief 
engineer of G raver T ank  & M fg. Co., 
Inc., in  charge  of engineering and  de
velopm ent covering a ll d iv isions of the  
com pany. He w as fo rm erly  associated  
w ith  M ax B. M iller & Co. H is head
q u a rte rs  w ill be a t  th e  general offices 
of th e  com pany, E a s t Chicago, Ind .

- f  C h a r l e s  F . R o h l e d e r  has been a p 
po in ted  fac to ry  su p e rin ten d en t of M aas 
& W ald ste in  Co., N ew ark , N . J .  M r.

R ohleder, who has held th e  position  of 
chief chem ist of M aas & W ald ste in  since 
1937, was g ra d u a ted  from  Cooper Union 
in 192G w ith  th e  degree of B.S. in chem 
istry .

+  L a w r e n c e  W . W a l l a c e ,  vice p re si
d en t of th e  T ru n d le  E n g ineering  Co., 
C leveland, was given a n  ho n o ra ry  de
gree of doctor of eng ineering  by the 
A g ric u ltu ra l & M echanical College of 
Texas, College S ta tio n , Tex., a t  th e  com
m encem ent exercises held  th e re  recently . 
The h o n o ra ry  degree conferred  in  recog
n ition  of M r. W allace’s o u ts tan d in g  con
tr ib u tio n  to  engineering  science and  to 
the cause of engineering  education  is 
the  second w hich he h as  received. He 
was given th e  h o n o ra ry  degree of doc
to r of eng ineering  by P u rd u e  U n iv ersity  
in 1932.

- f  G r a n t  B. S h i p l e y  has been appoin ted  
ch a irm an  of the  board  of d irec to rs  of 
the  E ll io tt  Co. He h as  bad a long and 
successful in d u s tr ia l  experience, having 
s ta r te d ,  in  th e  shop a s a  m echanic. He 
organ ized  several en te rp rises  of which 
he was p re sid en t and  chairm an .

■f M a u r i c e  L .  T a i n t e r ,  professor of 
pharm acology a t  S ta n fo rd ' U n iv ersity  
and  a t  th e  College of P hy sic ian s and 
Surgeons, San  F ranc isco , h as been named 
research  d irec to r of W in th ro p  Chemical 
Co. D r. T a in te r  w ill m ake h is h ead 
q u a rte rs  a t  th e  com pany’s p la n t  and 
lab o ra to ry  a t  R ensselaer, N. Y.

V  J o h n  C. S t r a n g e  has resigned as 
chief of th e  W ar P ro d u c ts  Developm ent 
Section, P u lp  and  P a p e r  D ivision, 
W .P .B . M r. S tran g e , who se t up the 
W ar P ro d u c ts  D evelopm ent Section and 
has acted  as i ts  chief ever since w ill he 
succeeded by R. J .  Z a u m e y e r ,  of Nee- 
nah, W is. M r. S tra n g e  w ill re tu rn  to 
his d u tie s  as sec re ta ry  of th e  In s t i tu te  
of P a p e r  C hem istry , a t  A ppleton , W is. 
b u t w ill con tinue  to  serve as a  consu lt
a n t  to  th e  section of th e  developm ent of 
some of th e  fo r ty  specia l p ap er p ro j
ects designed to  m eet w ar requirem ent*.

- f  F r a n k  K . S c h o e n f e l d  has been named 
technical su p e rin ten d en t of th e  chemical 
div ision  of The B. F . G oodrich Co. Dr. 
Schoenfeld goes to  h is new post after 
m any  y ears of spec ia liz ing  in th e  devel
opm ent and  ap p lica tio n  of lvoroseal. 
H e has been fo r several y ears  in charge 
of the  K oroseal research  an d  develop
m ent lab o ra to ries . l i t  h is new post he 
succeeds D r .  R o r e r t  V. Y o i i e ,  recently 
nam ed m anager of th e  K en tu ck y  syn
th e tic  rubber p la n t o p erated  by the 
com pany for th e  governm ent.

+  J t j d s o n  C. T r a v i s ,  fo rm erly  a ss is tan t 
to  th e  p re sid en t of H an d y  & H arm an 
and  recen tly  elected to  th e  board  of 
d irec to rs  to  rep lace  H . H . D e L o s s ,  de-
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ceased, was elected vice p resid en t in  
charge of sales.

+  J u l i a n  W . N a s h ,  chem ical engineer, 
has been app o in ted  to  th e  research  sta ff 
of B a tte lle  M em orial In s t i tu te ,  Colum 
bus, Ohio, and assigned to  i ts  div ision  
of non-ferrous m eta llu rg y . M r. N ash, 
a  g ra d u a te  of W est V irg in ia  U n iv ersity , 
was fo rm erly  associated  w ith  th e  A lexite  
E n g ineering  Co., C olorado Springs, Colo., 
and  p rio r  to  th a t  held  chem ical engi
neering  positions w ith  th e  U. S. D ep art
m ent of A g ricu ltu re  a n d  th e  1?. I. du  
P o n t de N em ours & Co. Am ong th e  o th er 
recent ad d itio n s to  th e  s ta ff of B a tte lle  
M em orial In s t i tu te  is L o u is  C. B e a l e ,  
a recent g ra d u a te  in chem ical engineer
ing  from  Ohio S ta te  U n iv ersity , who 
h as been appo in ted  to  th e  research  staff 
of B a tte lle . A new appoin tee  to  the  
electrochem ical research  div ision  of B a t
te lle  is H a r o l d  F. H a a s e ,  chem ical en
gineer, a  g ra d u a te  of th e  U n iv e rsity  
of W isconsin and  th e  M assach u se tts  I n 
s t i tu te  of Technology, and M arq u ette  
U n iv ersity . In  th e  d iv ision  of chemical 
research  a t  B a tte lle  is B a s i l  H .  M in -  
N ic ir ,  a  chem ical eng ineering  g ra d u a te  
of Ohio S ta te  U n iv ersity . M r. M innich 
h as  held  positions w ith  S ta n d a rd  Oil 
Co. of Ohio and th e  A shland  Oil and 
R efining Co., A sh land , Ivy.

+  J .  V. N. D o r r  received an  h onorary  
degree of D octor of Science from  Colum
bia  U n iv e rs ity  on Ju n e  first.

+  G u s t a v  E g l o f f ,  d irec to r of research 
of U n iv ersa l Oil P ro d u c ts  Co., was th e  
1043 rec ip ien t of th e  Columbia U n iver
s ity  M edal of M erit which is aw arded  
a n n u a lly  to  an  o u ts tan d in g  scientific  or 
technological leader in in d u stry .

+  .T u i . ia n  S. G r a v e l y ,  an executive of 
th e  W estern  C a rtrid g e  Co. u n til he re 
signed recen tly , is now p resid en t of the  
B ery llium  Corp. and  th e  B eryllium  
Corp. of P en n sy lv an ia . M r. Gravely 
has h is h e ad q u a rte rs  a t  R eading, Pa., 
w here th e  m an u fa c tu rin g  p lan ts  are 
located.

+  II. W . N o r t h  h as  jo ined  th e  A irc ra ft 
D ivision  of Odin S tove M fg. Co. as con
su ltin g  engineer. H e w as fo rm erly  with 
th e  A u stin  Co.

+  R o b e r t  D. T h o m p s o n  h as been ap
pointed  m anager of a new g lass prod
uc ts eng ineering  d iv ision  of The Taylor 
In s tru m e n t Cos. D r. Thom pson has 
been engaged in research  w ork on glass 
p roducts w ith  T ay lo r follow ing a  year 
as a  research  fellow  in th e  H ea t and 
Pow er D ivision of th e  N a tio n a l B ureau 
of S tan d ard s .

OBITUARIES
+• F r e d e r i c k  K e r s h a w ,  P re sid e n t of 
P ro c to r & Schw artz, Inc ., d ied  a t  liis 
hom e la s t  m onth  a f te r  an  illness of sev
eral weeks. H e w as 58 y ears  old and 
had been assoc iated  w ith  P ro c to r & 
Schw artz  since 1898.

+  H a m i l t o n  P .  C a d y ,  professor a t  the 
U n iv e rs ity  o f K an sas  and p ioneer in  the 
developm ent of helium  resources, died 
M ay 26. H is  age w as 68.
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For QUICK OPENI NG  
and QUICK CLOSING

Valve Operation

Valves

TYPICAL SERVICES WHERE 
EVERLASTING VALVES 

EXCEL . . .
O u tle ts  o f s to ra g e  and  
m easuring tanks

T h ro ttles  o f ham m ers
and hoists
Presses fo r  p lastics

W ashers fo r  laundries, 
cleaners and dyers

S p ra y  lines to  ro lls

Blow -offs o f conden
sers, econom izers, vul- 
canizers, pu rifie rs , com 
pressed a ir  tanks

S u itab le  fo r  ac ids, 
a lka lies , caustics, c e l
lulose, co a l ta r ,  em ul
sions, syrups, and o th 
e r  liquids; also gases 
and vapors

A  70-degree turn of the operating wrench 
completely opens or closes the Straight- 
Lever Type of Everlasting Valve . . . and 
the operation is easy, because the wrench 
gives ample leverage.

Add to this valuable time-saving feature 
the many other important advantages of 
the Everlasting Valve . . .  its drop-tight 
seal, its self-grinding action at each mo
tion, its provisions against damage to disc 
and seat, and its 'everlasting11 wearing 
qualities . . . and you have a valve that 
is literally unequalled for many services on 
process lines, emergency shut-offs, equip
ment outlets, boiler blow-off, etc.

Write for Bulletin

EVERLASTING VALVE COMPANY
49 FISK STREET JERSEY C IT Y , N . J.



H I S  LIFE

- f  F r a n c i s  J .  M c D o n o u g h  died  M ay 31 
a t  h is  hom e in  B rooklyn. H e w as 54 
y ears old. F o r 18 y ears  he was P re s i
d en t of New Y ork Q uinine and  Chem ical 
W orks, an d  fo r m any  y ears he was ac 
tiv e  in  th e  a ffa irs  of th e  d ru g  and  chem 
ical in d u stry .

- f  J o s e p h  W . H a y s ,  founder of w h a t is 
now The H ay s Corp., died a t  th e  fam ily  
home in  G rinnell, Iow a, on A p ril 22 a t  
th e  age of 75.

+  A l b e r t  L . A u s t i n ,  sales engineer of 
R obins Conveyors Inc., P assaic , N. J ., 
passed aw ay  on M ay 2 a f te r  a  p ro 
trac te d  illness. M r. A u stin  jo ined  the 
m ead-M orrison Mfg. Co., as d ra ftsm an  
in th e  la te  sum m er of 1915. W hen Robins 
took over th e  coal and ore h and ling  
p roducts of M ead-M orrison in 1934, Ml” 
A u stin  became a  Robins sa les engineer.

+  R o b e r t  M. C a s t l e s  of S h o rt H ills , 
N . J .  died A pril 22 in  W agner H osp ita l 
from  in ju rie s  su s ta in ed  in an  explosion 
in th e  Rohm & H aas  p la n t a t  B risto l, 
Pa . H e was employed as a  chem ical 
engineer. He was g ra d u a ted  Feb. 1 
from  M assachusetts In s t i tu te  of Tech
nology.

Edwin M. Baker

+  E d w in  M. B a k e b ,  professor of chem 
ical engineering, a t  th e  U n iv e rsity  of 
M ichigan, Ann A rbor, and  a  chem ical 
engineering  co n su ltan t, died in  New Y ork 

. M ay 20. H e had Suffered a  h e a r t  a tta c k  
a week prev iously  from  w hich he d id  
n o t recover. M r. B aker w as born  in 
1893 and was g rad u a ted  from  Penn. 
S ta te  College in 1910 w ith  a  B achelor 
of Science degree in  electrochem ical en
gineering . H e jo ined H ooker E lec tro 
chem ical Co., a t  N ia g a ra  F a lls  and re 
m ained w ith  th a t  o rg an iza tio n  u n til 
Septem ber, 1918. A t th a t  tim e he jo ined  
th e  U n iv e rsity  of M ichigan as an  in 
s tru c to r  in th e  d e p artm en t of chem ical 
engineering. He became a s s is ta n t p ro 
fessor in  1920 and  la te r  associate  p ro 
fessor. He h as been fu ll professor since 
1933. As a  co-au thor w ith  W . L. B adger, 
he w ill be rem em bered fo r th e  a u th o r
sh ip  of “ Ino rg an ic  Technology.”  F o r 
m any  y ears  he  h as been one of th e  coun
tr ie s  o u ts tan d in g  electroehem ists and 
served as p resid en t of th e  E lectrochem 
ical Society  in  1942-43.

R e x -W eld
( Z c ta n d

R e x - W e ld  F le x ib le  M e ta l H o se  h as m et th e  cr itica l te s t  th a t  
d em a n d s o n ly  th e  b e s t  m a ter ia ls  for ou r co m b a t p lan es . M ore  

and  m ore b om b ers, fig h ters a n d  in tercep to r -p u rsu it  sh ip s  are 
b ein g  R ex -W eld  eq u ip p ed .

R e x - W e ld ’s w ar serv ice  is  n o t  co n fin ed  to  th e  p la n es  th e m 
se lv es . In  th e  s te e l m ills  an d  m u n it io n  fa c to r ie s , o n  th e  p ro d u c 
tio n  an d  a sse m b ly  lin es, ev e r y w h e r e  th a t  w a r -w o r th y  flex ib le  

co n n e c tio n s  are n eed ed , R e x - W e ld  is  ren d erin g  v ita l serv ice .

T h ere  are sp ec ific  rea so n s for th is . R e x - W e ld  is a  sp ec ia lly  

c o n str u c te d  flex ib le  m e ta l tu b in g . I t  is fa b r ica ted  from  str ip

m eta l b y  a  p rec is io n  a u to g en o u s  
w eld in g  p ro cess th a t  p ro d u ces u n i
form , stron ger  w a ll s tru c tu re  p lu s  

e x t r e m e  f l e x i b i l i t y .  R e x - W e ld  
s ta n d s  up under h ig h  p ressu res, 
h igh  and  lo w  tem p era tu res , ex trem e  
co n tra c tio n  an d  ex p a n sio n . I t  is  
seep -p ro o f to  gas, w a ter , o il, air  
and  search in g  flu ids.

Ava ilab le  in continuous lengths to 5 0  ft. Both 
Steel and  Bronze. 3/16" I. D. to 4 "  I. D. inc.

Pressures to 14,500  p.s.i. Temperaturesto 1000° F.

Typ e RW -81  
(a n n u la r  c o rru g a tio n s )

Typ e R W -91  
(h e lic a l c o rru g a tio n s )

Write for Engineering Recommendations

CHICAGO METAL HOSE CORPORATION
General O ffices: M A Y W O O D ,  I L L I N O I S  

Factories: M a y w o o d  and  Elgin, Illinois

CH EM ICA L & M ETA LLU R G IC A L E N G IN E E R IN G  .  J Ü K E  191,3
177



IS BUT A N O TH ER  N A M E  FOR

— THE FLEXIBLE R U B B E R -L IK E  P LA ST IC
T Y G O N ’S inertness to  the attack o f 

m ost chem ical agents is m atched by 
T ygon ’s rem arkable versatility in  use. 
For applications ran g in g  from  surgical 
tub ing  to shoe soles and heels, from  
c o r r o s io n - r e s i s ta n t  ta n k  l in in g s  to  
syringe bags and bath mats, th is flexible 
rubber-like  plastic is dem onstrating  a 
range o f p roperties and usefulness pos
sessed by no o ther m aterial.

In  the process industries, f o r  example:

TYGON lin in g s  p ro te c t tan k s , to w e rs , 
fan s, a g ita to rs , p ip e , an d  o th e r  in tric a te ly  
sh a p e d  eq u ip m e n t ag a in s t c o rro s io n . 
TYGON flexib le tu b in g  ( tra n sp a re n t o r

c o lo re d )  is used fo r fluid o r  gas tra n s 
m iss io n , fo r s ig h t g lasses, fo r  sh e a th in g .

TYGON in  m o ld ed  fo rm  is used fo r 
s p e c i a l  s h a p e d  g a s k e t s ,  s t o p p e r s ,  
c lo su res , a n d  h u n d re d s  o f  o th e r  sm all 
m ec h an ic a l g o o d s  item s.

TYGON T a p e  is used as a p ro tec tiv e  
w ra p p in g  fo r  p la tin g  h o o k s , rack s, bus 
b a r  — fo r  in su la tio n  and  c o rro s io n - 
re s is tan ce .

TYGON P a in t p ro tec ts  p ip in g , s tru c tu ra l 
s te e l and  e q u ip m en t ag a in st c o rro s iv e  
fum es, v ap o rs , o r  o c ca s io n a l sp illage .

TYGON T em p ro -te c  p ro v id es  an  easily  
rem o v ed  tem p o ra ry  p ro tec tio n  fo r h igh ly

p o lish e d  su rfaces, o r  m ay be used  as a 
tem p o ra ry  m a sk in g  ag en t.

W o u ld  yo u  l ik e  to le a r n  m o re  about 
T Y G O N ?  W rite  today f o r  f r e e  B ulletin  
1620-C. N o  cost, no obligation. Address 
your requests to: Tbe*tJ. S. Stoneware Co., 
Akron, Ohio; or, i f  you live  in  Canada, to: 
C ham berlain Engineering, L td ., Montreal.
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MEETINGS AND CONVENTIONS

DU PONT URGES POSTWAR PLANNING

A d d r e s s i n g  th e  M an u fac tu rin g  Chem
is ts ’ A ssociation a t  its  an n u al m eeting 
in New Y ork Ju n e  3, L am m ot Du P on t, 
ch airm an  of the  board  of li. I. Du P o n t 
de N em ours & Co., sa id  th a t  p rac tica l 
postw ar p lan n in g  w ith  “one do ing  th e  
p lann ing  of one’s self—th e  ind iv idual 
for th e  ind iv idua l, th e  sm all com pany 
for th e  sm all com pany, an d  the  co rpora
tion  for th e  co rp o ra tio n ”— should  b ring  
about th e  h ighest peacetim e em ploym ent 
in the  n a tio n ’s h is to ry .

Mr. Du P o n t revealed th a t  his own 
com pany’s postw ar p lann ing  group  had 
m ade a survey  which “ ind ica tes th a t  
the  new projects which Du P o n t will 
be ready to launch when the  w ar is 
over, together w ith  increased o u tle ts  for 
ex is ting  p roducts, a re  expected to  give 
rise  to  an a ll-tim e high in peacetim e 
em ploym ent by th e  com pany.” A lthough 
the  U nited  S ta te s  will have  th e  g re a te s t 
productive capacity  in its  h is to ry  when 
peace comes, the ta sk  of sw inging th is 
capacity  from th e  channels of w ar to  
those of peace w ill be fu lly  as t ita n ic  as 
was th e  conversion of a  peaceful n a tio n  
in to  th e  “a rsenal of dem ocracy.”

All those assum ptions. M r. Du P on t 
pointed ou t. were based upon certa in  
fundam entals being respected, for in 
stance, (1 ) sound money based p re fe r
ably  011 the  gold s tan d ard , (2) taxes 
a t  such a level a s  to  give in d u s try  th e  
incentive to expand and pioneer, and 
(3) t h a t  governm ent w ill ab sta in  from 
com petition w ith  business.

Officers reelected by th e  M an u fac tu r
ing C hem ists’ A ssociation were as fol
lows: H. L. D erby, p resid en t; L am m ot 
Du P o n t, chairm an  of th e  executive 
com m ittee; J .  W. M cL aughlin, vice 
p resid en t; and W. M._ W atson, secre
ta ry . New m em bers added to th e  exec
u tive  com m ittee include W . S. Landes, 
vice p resid en t of Celanese C om pany of 
A m erica; H . M. Hooker, p resid en t of 
Hooker E lectro  Chem ical Co., and  S. 
S harp ies , pres., S harp ies Chemical Co.

A.I.Ch.E. PASSES RESOLUTION ON 
DRAFTING OF CHEMICAL ENGINEERS

A t  i t s  sem i-annual m eeting  in New 
Y ork d u rin g  M ay, m em bers of th e  A m eri
can In s t i tu te  of Chem ical E ngineers d is 
cussed deferm ent of essen tia l technical 
personnel in w ar indu strie s . The rep o rt 
of th e  Technical M anpow er Com m ittee, 
under th e  ch a irm an sh ip  of S. D. K irk 
p a trick , led to  th e  passage of th e  fo l
lowing re so lu tio n :

“The m em bers of the  A m erican I n s t i 
tu te  of Chemical E ngineers p resen t a t  
the  In s t i tu te ’s 33th sem i-annual m eetin» 
in New Y ork C ity. M ay 10, 1043. by 
unan im ous vote, express th e ir  belief th a t  
m any of the  ex is tin g  difficulties incident, 
to  th e  d e te rm in a tio n  of the d e s irab ility  
of d e fe rrin g  chem ical engineers anil 
chem ists engaged in essen tia l chem ical

and re la ted  in d u s tr ie s  w ould be over
come by ap p o in tm en t of an ad v iso ry  com 
m ittee  to  th e  W ar M anpow er Com m is
sion, which w ould achieve th e  objectives 
of th e  adv isory  com m ittee on th e  defer
m ent of physic is ts  se t up  un d er W.M.C. 
Local B oard  R elease No. 159; and  con
cur in  th e  request recen tly  m ade by 
the B oard  of D irectors of th e  A m erican 
Chem ical Society, th a t  a  sep ara te  a d 
v isory  com m ittee, re s tr ic te d  in i ts  re c 
om m endations to  chem ical engineers and 
chem ists, be appo in ted .”

SOCIETY OF PLASTICS INDUSTRY 
ELECTS NEW OFFICERS

A t  i t s  an n u al m eeting  in Chicago on 
May 13-14, the  Society of P la s tic s  In d u s
try  elected th e  follow ing officers to  serve 
d u rin g  th e  com ing y e a r :  chairm an , Ron 
aid  K in n e a r ; p residen t, George S crib n er; 
v ice-president, H ow ard  B unn, and secre- 
ta ry - trea su re r , H . H. W anders. Newly 
elected d irec to rs  included H o rto n  Spitzer, 
W illiam  Jo sly n , Jam es N eal, W . M. 
P h illip s , J .  D. M cDonald, 0 . W . M arsh, 
M. G. M illiken , P . A. M orlock, C arl 
H itchcock. W . .T. M cCortney, and A. E. 
Byrne.

INDUSTRIAL RESEARCH INSTITUTE 
HOLDS ANNUAL MEETING

T h e  i n d u s t r i a l ,  R esearch  In s t i tu te  com 
pleted five y ears  of a c tiv ity  w ith  i ts  r e 
cent an n u al m eeting  in  New Y ork on 
M ay 21-22. Seventy in d u s tr ia l  executives 
and research  d irec to rs , rep resen tin g  m em 
ber com panies and th e ir  guests, a ttended  
the  m eeting and  p a r tic ip a te d  in inform al 
conferences. O rganiza tion  of research  in 
G rea t B r ita in  and th e  U n ited  S ta le s , i ts  
su p p o rt of th e  w a r effort and  probable 
p o stw ar tren d s , w as d iscussed. D r. G. S.
W h itby , recen tly  of th e  d ep artm en t of 
scientific and  in d u s tr ia l  research , Ted- 
d ing ton , E ngland , p resented  th e  B ritish  
p ic tu re  and D r. R obert IV. K ing, A m eri
can Telephone & T elegraph  Co., discussed 
th e  s itu a tio n  in th is  country . F u r th e r  
sessions w ere devoted to discussions of 
new research  too ls in  th e  field of chem- 
is try , in d u s tr ia l  research  m anagem ent 
problem s and ra tin g  of research pe r
sonnel.

W illiam  R. H a in sw o rth , vice p residen t, 
Servel, Inc., New Y ork, was elected 
ch a irm an  of th e  I n s t i tu te ’s E xecutive 
C om m ittee for th e  com ing year, and 
H aro ld  K . W ork , m anager of research  
and developm ent division, G eneral M e ta l
lu rg ical D ep artm en t, Jones & L augh lin  
•Steel Corp., P it tsb u rg h , was elected vice 
chairm an . T hree  new  m em bers of th e  
com m ittee w ere also elected for three- 
y ear term s. These w ere A. Griffin A sh
c ro ft, R alph  T. K . Cornwell, and John  
M. McTlvain.

CHEMICAL SHOW TO BE HELD 
IN MADISON SQUARE GARDEN

D a t e  f o r  the 19th E xposition  of Chem i
cal In d u s tr ie s  has been defin itely  set

for th e  week of December 0-11, 1943, 
according to  C. M. R oth , m anager of 
th e  exposition . However, th is  y ea r M ad i
son Square  G arden will be th e  scene of 
the event in stead  of G rand  C entral 
Palace, since th e  U. S. A rm y h as com
m andeered th e  exposition  floors of th e  
Palace. A ll exh ib ition  space a t  M ad i
son Square  G arden w ill be on one floor. 
The a c tu a l am o u n t of space av ailab le  w ill 
be ap p ro x im ate ly  50 percen t th a t  of th e  
1941 exposition, and booth sizes w ill 
vary. A d iag ram  of th e  floor p lan s is 
now being prepared  by th e  In te rn a tio n a l 
E xposition  Co., 480 L exington Ave.. New 
York, N. Y.

CONRAD ELVEHJEM RECEIVES 
WILLARD GIBBS MEDAL

T h e  32n i> W illa rd  Gibbs m edal has been 
presented  by th e  Chicago section of the  
A m erican Chem ical Society to  Conrad 
A. E lvehjem , professor in a g r ic u ltu ra l 
chem istry  a t  th e  U n iv ersity  of W iscon 
sin. The p resen ta tio n  was a t  th e  May 
20 m eeting  of th e  section.

The rec ip ien t was cited for h is  work 
on v itam in s and n u tr itio n , and especially 
for h is research  in th e  field of th e  B 
v itam ins. C. Glen K ing, scientific d i
rector, N u tr itio n  F oundation , Inc., spoke 
of the  m edalis t and  h is  achievem ents, 
while P e r  K. F ro lich , p resid en t of th e  
A m erican Chem ical Society, presented 
th e  m edal. D r. Elvehjem  th en  spoke 
on “ N u tritio n a l Significance of the 
Newer M embers of th e  B-Complex.”

DOW RECEIVES CHANDLER MEDAL 
FROM COLUMBIA UNIVERSITY

W i l l a r d  H e n r y  Don-, head of th e  Dow 
Chemical Co., M idland, M ich., h a s  been 
chosen by C olum bia U n iv ersity  as r e 
c ip ien t of the  C handler m edal fo r th is  
y ear. The m edal was presented to Dr. 
Dow a t  C olum bia U n iversity , M ay 20, 
a t  w hich tim e he delivered an  address 
on “R ediscover th e  R ainbow .”

D r. Dow w as chosen for h is  dynam ic 
and successful leadersh ip  in  the  A m eri
can chem ical in d u stry . In  ad d itio n  to  
h is accom plishm ent in  expanding  a 
chem ical in d u s try  from  M ichigan s a l t  
brines, his d a r in g  en te rp rise  in th e  ex
trac tio n  of brom ine and  of m agnesium  
from sea w a ter a s  well as th e  produc
tion  of sy n th e tic  p las tic s  and  sy n th e tic  
rubber have a ll a tt ra c te d  world-wide 
a tten tio n .

CANADIAN CERAMIC INDUSTRY 
APPOINTS ADVISORY BODY

A C E R A M IC  A D V ISO R Y  c o m m i t t e e  h as  been 
formed by th e  C anad ian  ceram ic in d u s
try  to  a ss is t  in  an adv iso ry  cap ac ity  to  
the  C onservation C om m ittee of th e  D e
p a rtm en t of M u n itio n s and  Supply, 
O ttaw a, an d  to  s tu d y  possib ilities of 
ex tending th e  line of ceram ic products so 

to conserve m eta ls an d  o th er c ritica l
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What ls the Life 
of F R A N C E  
METAL PACKING
City of Erie, Pa., Waterworks: "The 
France Packing in a  Holly pumping 
engine h as been in service 32 years 
and is still working satisfactorily."
Illinois Power & Light Corp., Cham
paign, 111.: "F rance M etal Packing 
used on our engines for 27 years 
an d  is still working under a  p res
sure of 170 lbs. superheated . . . . 
w ill in a ll probability  outlive us."
W orcester Gas Light Co., Worcester, 
Mass.: "F rance Packing h as  a lw ays 
been  tight. . . . Sam e compressor 
packed  with o rd inary  packing re
quired to large am ount of labor to 
keep the stuffing boxes tight."
You can 't expect more— w hy accept 
less?

44-page Catalog 
of useful and val
uable i n f o r m a 
tion. W rite for 
your free copy 
of C ata log  M-4, 
with facts on

•  Packing Designs fo r  any S ervice

•  In s ta lla tio n  P rocedure

•  M ethods o f L u brica tion

•  Pressures and Tem p eratu res

•  O il Return and S tr ip p in g  Rings

•  H an dy R eference Tables
Request France Engineers to analyze your 
packing requirements. There Is a represen
tative close at hand.

THE FRANCE PACKING COMPANY
Taco n y  P h iladelp h ia  Penna.

Branch Offices in Principal Cities

Original
FRANCE

.S l ls T .i l .  I ’A I  K I M ;

m ate ria ls  o r to  rep lace com m odities of 
w hich th e re  is a  shortage. The A dvisory 
C om m ittee is  un d er th e  chairm ansh ip  
of H ow ells F rech ette , chief of th e  I n 
d u s tr ia l  M inerals D ivision, B u reau  of 
M ines, O ttaw a.

ELECTROCHEMICAL SOCIETY TO HOLD 
CONVENTION DURING OCTOBER

T h e  n e x t  convention of th e  E lec tro 
chem ical Society w ill he a t  the H otel 
Pen n sy lv an ia , New York, Oct. 13-16, 
1943. L incoln T. W ork, d irec to r of r e 
search , M etal & T herm it Corp., heads th e  
New Y ork local com m ittee. Am ong th e  
special item s on th e  p rogram  w ill be 
th e  Jo seph  W . R ichards’ m em orial lec
tu re  hy B. D. Sak latw alla .

T here  w ill be one session on “E lectro- 
O rganic C hem istry” and tw o sessions 
on “ E lectrodeposition .”  Jam es A. Lee, 
m anaging  editor, Chctn. & Met. Eng., 
re p o rts  twelve m anuscrip ts prom ised on 
the  sub ject of “E lec tro p la tin g  S tr ip  
Steel.” In  th e  electro-organic field, H . 
G erm ain C reighton urges m em bers and 
guests to  subm it m anu scrip ts  on e lectro 
ly tic  ox idation  and e lectro ly tic  reduction  
of o rgan ic  compounds and  in  p a r tic u la r  
on organic reac tions in  th e  e lectric  d is 
charge tube.

TEXTILE CHEMISTS CANCEL 
ANNUAL MEETING

I n  c o m p l i a n c e  w ith  th e  re s tr ic tio n s  on 
trav e lin g  imposed by th e  Office of Defense 
T ran sp o rta tio n , th e  Council of th e  
A m erican A ssociation  of T ex tile  C hem ists 
and C olorists h as ag a in  voted to  a b an 
don p lans for an an n u al m eeting  th is  
year. N evertheless, dem and fo r co n tin u 
a tio n  of th e  in te rsectio n al techn ica l con
te s t  has been so p e rsis ten t t h a t  th is  event 
w ill be held. P ap ers con trib u ted  by 
sections of th e  A ssociation w ill be su b 
m itted  a t  a  fa ll m eeting  of th e  New 
Y ork Section, th e  da te  of w hich w ill be 
announced la te r.

CORROSION COMMITTEE ISSUES 
DIRECTORY

T h e  A m e r i c a n  C oord inating  Com m ittee 
on C orrosion is rev is in g  i ts  confidential 
d irec to ry  of technologists actively  en
gaged in stud ies on corrosion and  its

CONTAMINATION BY SUCCESSIVE 
FLOW IN  PIPE LINES

I n  t h e  t ra n sp o rta tio n  of d ifferen t fluids 
in pipe lines, i t  is custom ary  to  pum p 
one p roduct im m ediately  a f te r  th e  other. 
T h is leads to  co n tam in a tio n  of a  po rtion  
of th e . m a te ria l delivered from  th e  fa r  
end of th e  pipe line. E xperim en ta l w ork 
has been done in  th e  lab o ra to ry  under 
conditions where th e  con tam inated  por
tio n  m ay  be de term ined  w ith  m uch 
g re a te r  precision th a n  is possible in com
m ercial lines. F lu id s  used consisted of 
w a te r  and  s a l t  so lu tion  of a lm o st iden
tic a l ¡physical p ro p erties  covering v is
cosities from  ab o u t O.S to  115 centipdises,

p revention . The com m ittee com prises 
delegates from  15 m ajo r technical socie
ties to g e th e r w ith  rep resen ta tiv es from  
th e  p rin c ip a l research  in s t itu te s  an d  the  
N a tio n a l B u reau  of S tan d ard s . I t s  d i
recto ry  c u rre n tly  l is ts  some 450 in v esti
g a to rs  in a  d iv ers ity  of corrosion-pre
ven tive  fields, selected on th e  basis of 
q u estionnaires. The com m ittee now re 
quests a ll  persons engaged in  corrosion 
researches who have n o t been contacted  
to w rite  to  th e  sec re tary , D r. G. H. 
Young, 4400 F if th  Ave., P ittsb u rg h , I’a., 
fo r fu r th e r  d e ta ils  and  ap p lica tio n  form .

GIBSON ISLAND CONFERENCES 
UNDER W AY

T h e  s i x t h  sum m er research  conferences 
on ch em istry  and  a llied  fields u n d e r th e  
auspices of th e  A m erican A ssocia tion  for 
th e  A dvancem ent of Science a re  now 
under w ay, la s tin g  from  Ju n e  14 th ro u g h  
A u g u st 16. Conferences scheduled in 
clude those  on “ F ro n tie rs  in Petro leum  
In d u s try ,”  un d er th e  ch a irm an sh ip  of 
R . B. B u rk ; “ C a ta ly sis,”  un d er H ugh  S. 
T ay lo r; “ O rganic H igh  M olecular W eight 
C om pounds,” under H . M a rk ; “ S tra teg ic  
M a te ria ls ,”  u n d e r R obert C a lv e rt; “V ita 
m ins,”  un d er R. A dam s D u tc h er; “ Corro
sion” un d er R. B. M ears and “In s tru 
m en ta tio n ” un d er Jo h n  J .  Grebe.

R equests fo r a tten d an ce  o r o th er ad
d itio n a l In fo rm atio n  should  be addressed 
to  th e  d irec to r of th e  conferences. Neil 
E . Gordon, ch em istry  d ep artm en t, W ayne 
U n iv ersity , D e tro it, M ich.

CONSULTING CHEMISTS AND CHEMICAL 
ENGINEERS DISCUSS KILGORE BILL

R e l a t i v e  m erits  of K ilgo re  B ill S. 702 
were discussed by m em bers of th e  Asso
c ia tio n  of C onsu lting  C hem ists and 
C hem ical E ngineers, Inc. a t  th e  A pril 
m eeting  of th is  o rg an iza tio n  in New 
Y ork.

C e rta in  fe a tu res  of th e  b ill were de
fended by A. P . Sachs, vice p re sid en t of 
th e  A ssocia tion  of C onsu lting  Chemists 
and  Chem ical E ng ineers , and  by B. L. 
Oser, Food R esearch  L ab o ra to ries , Inc. 
O pposition w as voiced by P resto n  S. 
M illa r, p residen t, E le c tr ica l Testing 
L ab o ra to ries , Inc ., C. O. Brown, con
su lta n t,  and  N icholas M. M olnar, Molnar 
L abora to ries.

Reynolds num bers from  less th a n  200 
to 19,800 and  len g th -d iam ete r ratios 
from  less th a n  200 to  over 10,000.

In  th e  la m in a r  flow region th e  con
tam in a ted  p o rtio n  w as found to  be in
dependent of Reynolds num ber, as is 
ind ica ted  by a  th eo re tica l an alysis. In 
tu rb u le n t flow th e  co n tam in a ted  portion 
m ay  be com puted by th e  follow ing equa
tion  :
login (contaminated portion) =  logic (pipe vol.)

—  0 .4  lo g ic  - j j  +  e

where c is a  fu n c tio n  of R eynolds number 
and ran g e  in  in s tan ta n eo u s  composition 
defining con tam in a ted  po rtio n . ,

S E L E C T I O N S  F R O M  C O N V E N T I O N  P A P E R S
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R E P U B L IC  F IL T E R S ,  Inc
Sales: 480 Lexington Ave., N. Y. C. •  Factory: Paterson: N. J,

FORMERLY AMERICAN SEITZ FILTER CORP.

Now available
on small
monthly ;
payments

SEE IT  

10 DAYS  

FREE

PERRY’S

C H E M I C A L  

E N G I N E E R S  

H A N D B O O K
Prepared by a S taff o f Specialists 

E d ito r-In -C h ie f, John H. Perry 
E. I. du P ont de Nemours & Co.

2nd ed ition, 3029 pnjtes, 1300 Illus tra tions, 
1000 tables, $10.00

N ow  you can start using P erry ’s H and
book  a t once—paying in sm all m onthly  
installm ents while you use it. No strings 
to the  offer—no m ark-up to cover install
m ent charges—no difference in  quality  of 
the book. Ju s t a special offer to urge 
action. W hether you are a practicing  
engineer, executive, p lan t o r labora tory  
w orker, o r m echanical engineer—no m at
te r  w hat your questions—w hether directly  
concerned w ith un it operations, o r afield 
in such subjects as P lan t Location or F ire 
P ro tections—you are  sure to find it an
swered here, concisely explained and il
lustrated , au tho rita tive ly  h and led  by a 
specialist and instantly  accessible.

A c o m p le te  ch em ica l e n g in e e r in g  li- 
b ra ry  in  o n e  v o lu m e

•  1030 pages of m athem atical, physical and 
chem ical fundam entals

•  1060 pages of data and practice on unit 
processes

•  740 pages of im portan t engineering in 
form ation

•  129 pages on re la ted  business and p ro 
fessional subjects

•  70-page quick-refercnce index

A  soldier is gravely 4/2&j5n I fjlk
wounded. Shock . , . which 
took such a heavy toll in the 
last war . , . might set in with 
fatal consequences. But now 
his life can be saved with &Om\ 
blood plasma, thanks to the Nyjy f l f/J 
thousands of women and
men who patriotically donate their blood to that noble cause. 
Plasma must be finely filtered under sterile conditions. 
Republic Filters, with its wide experience in ultra filtration, 
developed a blood filter with special Republic-process sheets, 
which are aiding the army and navy medical staffs to safe
guard human life. While Republic Filters is now occupied 
with war phases of filtration, our laboratory technicians are 
always ready to serve you.

10 D A Y S  FREE E X A M IN A T IO N
SEND T H IS  C O U P O N
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U NCLE S A M  gets BO TH

FIRE and WEATHER PROTECTION
with (t t fe j/t fo n e

V ^ _ C O R R U G A T E D  ROOFING AND S ID IN G

•  M any amm unition storage and  shipping build
ings of im portant ordnance plants are  roofed with 
Careystone C orrugated—an  asbestos-cement m ate
rial that defies both fire and  w eather—a product 
ideally suited to the hazards inherent in the produc
tion and  handling of high explosives.

•  C areystone C orrugated Roofing is strong and 
rigid, and  not subject to appreciab le  wear. It is rela
tively reasonable  in cost an d  the large sheets are  
rapidly  applied, effecting a  saving in labor. W hen 
desired for tem porary structures, its strength allows 
dism antling with little or no b reakage  and  re-using 
in other locations.

•  W hile practically the entire production of 
C areystone C orrugated is now going into w ar con
struction, its outstanding qualities merit first con
sideration by industry w hen peace comes. Further 
information an d  specifications will be sent on re
quest. For details, address Dept. 15.

Architect Engineer: The H. K. Ferguson Co. 
Contractor: The Ferguson-Oman Co.

TH E P H IL IP  C A R E Y  M FG . C O M P A N Y — Lockland, Cincinnati, Ohio 
Dependable  Products Since 1873 

In C anada:  The Philip  C a re y  C o .. Ltd . O ffice and F a c to ry :  le n n o xv ille . P. 0 .

The above equation  can be app lied  to 
com m ercial pipe line  d a ta  covering th e  
tra n s p o r ta tio n  of oil p ro ducts , u sing  
the  average Reynolds num ber of th e  tw o 
products in th e  above equation . The 
com m ercial d a ta  cover v iscosities v a ry 
ing from  0.51 to 7.4 centistokes, corre
sponding to  R eynolds num bers from  27,- 
000 to 010,000 (average  Reynolds num 
bers from  ab o u t 5o,00‘‘ to  537,000) and 
len g th -d iam ete r ra tio s  from  437,000 to
1,705,000.

F ra n k  C. F o w le r, P h il l ip s  P e tro leum  
Co., B a rtle s v ille , O kla ., and  G. G. B row n , 
U n iv e rs ity  o f M ich ig a n , A n n  A rb o r, M ich , 
be fo re  the  A m e rica n  In s t itu te  o f C hem ica l 
E ng ineers, N e w  Y o rk , N . Y ., M a y  10—11, 
1943.

GLUTAMIC ACID CONTENT OF STEFFEN'S 
WASTE FROM BEET SUGAR PRODUCTION

G l u t a m i c  a c i d  or sodium  g lu tam ate , 
m uch in dem and a s  a  condim ent, can  be 
m ade from  Steffen’s w aste. V a ria tio n s  
in  the  g lu ta m ic  acid con ten t of Steffen’s 
w aste  from  vario u s p a r ts  of the  coun
t ry  h av in g  been noted, a tte m p ts  were 
m ade to  de term ine  th e  v a ria tio n s  and, 
if possible, to  exp lain  them .

On a  com parative  basis u sin g  w astes 
concen tra ted  to  a  specific g ra v ity  of 1.4, 
500 g ram s of th e  concen tra ted  w aste 
yielded th e  follow ing am o u n ts in  g ram s: 
T racy , C alif., 30.75; M ason C ity , Iowa, 
30.7; S t. L ouis, M ich., 28.95; Freem ont, 
Ohio, 27.05; G rand  Is la n d , N cbr., 21.92; 
S p an ish  F o rk , U ta h , 18.4; Loveland, 
Colo,. 17.57. S m alle r am oun ts were ob
ta in ed  from  Sw ink, Colo., 10.65; F o rt 
M organ, Colo., 10.9; Ovid, Colo., 9.55; 
W orland , W yo. 6.05.

W hile no g lu tam ic  acid  o r very  little  
w as o b ta ined  from  sam ples from  Col
orado  p r io r  to  1938, e ith e r because of a 
m ore acc u ra te  m ethod or because of a 
v a r ia tio n  in seasonal conditions, con
siderab le  g lu ta m ic  acid  w as obtained 
from  th e  p resen t C olorado sam ples. The 
h ig h est y ields of g lu tam ic  acid  w ere ob
ta in ed  from  sam ples p rocured  from  fac
to ries located  in  th e  m idw estern  sta tes 
and in C alifo rn ia .

W astes  from  Iow a, M ichigan, Ohio, 
and  C a lifo rn ia  should  be chosen as a 
com m ercial source of g lu tam ic  acid.

D a v id  W . O 'D a y  and  E d w a rd  B arto w , 
The S ta te  U n iv e rs ity  o f Iow a , Io w a  C ity , 
Iow a, be fore  the  105th a n n u a l m eeting or 
the A m e rica n  C hem ica l Society, D etro it, 
M ich., A p r i l  12-16, 1943.

ISOTHERMAL AND ADIABATIC FLOW 
OF COMPRESSIBLE FLUIDS

I n  p i p e  l in e s  h a n d l i n g  c o m p re ss ib le  
f lu id s  a t  h ig h  p r e s s u r e  d r o p s ,  t h e  flow 
c o n d i t io n s  a r e  u s u a l l y  i n t e r m e d i a t e  b e 
tw e e n  i s o th e r m a l  a n d  a d i a b a t i c ,  d e p e n d 
in g  o n  t h e  flo w  r a t e ,  t h e  d e g re e  o f  p ip e  
i n s u l a t i o n ,  a n d  t h e  l e n g th  o f p ip e .  A 
g r a p h ic a l  p r e s e n t a t i o n  h a s  b e e n  p re 
p a r e d  t o  g iv e  a  d i r e c t  q u a n t i t a t i v e  com 
p a r i s o n  o f  t h e  e f fe c t  o f  a d i a b a t i c  and  
i s o th e r m a l  flow  c o n d i t io n s  o n  m a s s  d is 
c h a r g e  r a t e s  t h r o u g h  s u c h  p ip e  lin e s .

I t  is shown th a t  th e  m ass discharge 
ra te  th ro u g h  a  given pipe line  a t  a spe
cified p ressu re  drop  fo r ad iab a tic  flow 
conditions is, in genera l, g re a te r  than 
fo r iso therm al flow conditions b u t will 
never he m ore th a n  20 p e rcen t g reater
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S .  B L I C K M A N ,  IN C .
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and will be p ra c tic a lly  the  sam e a s  fo r 
iso therm al flow conditions for pipes m ore 
th an  1,000 pipe d iam ete rs  long-. The 
ad iab a tic  (low equations will reduce, as 
is necessary, to th e  corresponding iso
therm al flow equations if th e  value  of 
A' ( ra tio  of specific h e a ts ) ,  ap p earin g  in 
the  ad iab a tic  flow equations, is se t equal 
to un ity . Design c h a rts  have been draw n 
up for various values of A-. and com pari
sons of the  theo re tical curves w ith av a il
able l ite ra tu re  d a ta  show excellent agree
m ent.

C. 15. Lapp le , E. 1. du P o n t de N em ours 
&  Co., W ilm in g to n , Del. before the  35th 
sem i-ann ua l m eeting  o f the  A m erica n  
In s t itu te  o f C hem ica l E ng ineers New 
Y o rk , X . Y., M a y  10-11, l i l t s .

CHEMICAL PROCESS INDUSTRIES 
AFTER THE WAR

\ \  i i e t h e r  the w ar d rag s on for several 
y ears or comes to a fa ir ly  e a rly  con
clusion, carefu l th o u g h t m u st now be 
given to  the question  of post-w ar tren d s 
and possib ilities. I f  the w ar should be 
pro trac ted , ten ta tiv e  conclusions re g ard 
ing fu tu re  developm ents will obviously 
have to he resurveyed a t  in te rvals . B ut 
in o rder no t to  lie cau g h t un aw are  if a 
sudden ending of the conflict should 
come, i t  is advisable to m ake now some 
prelim inary  investiga tions a t  lea s t along 
broad lines. M anagem ent m u st co n tin u 
a lly  ca rry  on long-range planning.

Electrochemical Industries—These in 
d u strie s  have been enorm ously s tim u 
lated by the  w ar program  and  by the  
construction  of Bonneville, B oulder, 
G rande Coulee and the dam s near M us
cle Shoals. I f  the  F ed eral Pow er Com
m ission lias its  way th e  p resen t g en era t
ing capacity  of the  co u n try  of 50,000,- 
000 kw. will soon be pushed up to  02 - 
000.000 kw.

M uch of th is  power will be used bv 
our alum inum  in d u stry , which is p lanned 
to have an  u ltim a te  cap ac ity  of 3,000,- 
000 lb. or a lm o st ten  tim es th e  1030 
figure. M agnesium  production  a t  th e  
close of 1042 was a t  th e  ra te  of 200 
m illion pounds. U ltim a te  cap ac ity  is 
now planned a t  GOO m illion pounds, or 
a lm o st 100 tim es the  1037 o u tp u t. A l
most a n y th in g  th a t  flies, ru n s, moves, 
o r is o therw ise  m obile o r m otive w ill 
offer a po ten tia l m ark e t for these lig h t 
m eta ls and  th e ir  alloys. B u t th ey  will 
have increasing  com petition from  p las
tics and from  high s tren g th , low-alloyed 
steels.

In  1030 th is  cou n try  produced 485,- 
000 to n s of chlorine, and la s t y e a r’s  o u t
p u t is believed to  have been over 1,000,- 
000 tons. A dditiona l cap acity  w hich has 
since been completed w ill ra ise  the 
figure  in 1043 to  1,200,000 tons. One 
of the  larg est u se rs of chlorine is the  
o rgan ic  solvents in d u stry . In  1042, some
200,000 tons of chlorine w ere used for 
production  of trich lo roethy lene , carbon 
te trach lo rid e , te trach lo raecty len e , e th y 
lene dichloride, and o th e r ch lo rinated  
hydrocarbons.

A nother in te re s tin g  electrochem ical 
developm ent is  th e  im proved p la tin g  
process for s tr ip  steel for fab ricatio n  a t  
speeds 100 tim es fa s te r  th an  those in 
th e  past.

4 diam eter alloy pipe 
»traight lections 10 ft. 
long. P la t, 7074

P I P I N G
8" diam eter welded Stainless 
steel pipe, with pressed stain
less steel flanges and mild steel 
back-up flanges. Plate 7075

S T R A I G H T  L E N G T H S  o r  
P R E F A B R IC A T E D  A S S E M B L IE S
Formed and Welded from Slainless Steel and Alloy Sheets

DIAMETERS 4" an d  up-WALL THICKNESSES # 1 9  GAUGE toy«"

You can have prom pt delivery o f  p ip in g  . . .  w elded  
and form ed from  alloy  sh e e ts . . .  in diam eters and 
gauges usually hard to  g e t . ' . . furnished w ith  Van 
Stone jo ints w ith  die drawn flanges . . .  steel back-up  
flanges . . .  sm ooth  insides . . .  w elds controlled  by 
regular laboratory tests . . .

. . .  c o m p le te  p ip in g  in s ta l la t io n s  a ls o  p ro d u ced  
in clud ing  bends, coils, prefabricated assem blies, 
fabricated f itt in g s . . .

For the production of the piping described, we use special 
machinery . . .  we employ men trained in fabricating stainless 
steel and a lloys. . .  an engineering staff capable of contrib
uting to your war time jobs . . . and we have a plant large 
enough to turn out your job on schedule. . . Submit your 
specifications or consult us for quick action.

AU ORDERS SUBJECT TO GOVERNMENT PRIORITY REGULATIONS



WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT

PANGBORN CORPORATION • HAGERSTOWN, MD.

' ’ D U S T
k n o w  h o w

.  The  “Dust C ontro l K now  H ow  N o .
is in te lligently  corre lated  and  c o rn p ^  ^  ^  ^

digest of thirty-five years' 

experience and progress 
in  the C ontrol of Industria l 

Dust. Based on the convic

tion that no dust problem  

is too la rge  or too small for

efficient, econom ical solu

tion, this b u lle tin  treats the  

subject in  a ll its phases and  

viv id ly  illustrates the ad

vantages and possibilities 

of Modern  Dust Control.

.  R1 rt th inking  industrialists have discovered that dust 
•  A le rt, th inking  ^  ^  & ose iew  industries w here

control is no ong ^  They have now learned

o l ^ r t l o m i c  handicap  ^  —  «  

particles are  a llow ed  to roam  uncontrolled.

j - -need or a  post-war possi- 
W h e th e r you  have an im m  ^  should Ie a d

b ility  for the solution o a ^  w dat can b e  done
B ulletin  N o. 9 0 9  n ow , for it  w *  sho y

at a  re lative ly  insignificant cos nc eHects Gf

r r
give actual proof not only * * * -

b ility  b u t also of the d irect need  for cor
rect modern dust control. W rite  today  

for your copy of B ulle tin  No. 9 0 9 .

U so  o f Alum inum by Industry

Nov. May

E stim ate
A fte r

W orld
1939 1942 W ar I I

T ransp o rta tion  . . 29% 63% 34%
Cooking u tensils . 14 1 10
E le c trica l conduc

tors .................. 10 0 8
M achinery a n d 

e lectrica l a p p li
ances ................ 15 6 12

B u ild in g  construc
tion  .................. 8 3 9

Chemical .............. 5 5 5
]• t ** v and 

m etal w ork ing . 4 19 9
Ferrous and non- 

fe rrous m eta l
lu rg y  ................ 5 o 4

F< and bever-
n G 0 5

General m iscel
laneous ........... 4 1 4

Heavy Chemicals— C o m m o d itie s  l ik e
am m onia and n itr ic  acid  as well as 
phenol have been g re a tly  s tim u la ted  by 
w ar dem ands and  w ill recede unless im 
p o r ta n t  new  uses no t now in s ig h t a re  
developed for p ostw ar exp lo ita tio n . S u l
phu ric  acid, soda ash and caustic  soda 
have expanded p la n t capacities of 12 to 
15 p e rcen t over 1941.

N itr ic  acid m ay well be in for a  nose 
dive unless th e  p re sen t slow tren d  
tow ard  m ore concen tra ted  fe rtiliz e rs  
opens up a m ore p rom ising  o u tle t for 
am m onium  n i tra te  and  am m noium  phos
phate . O rganic n i tra te d  m ate ria ls , such 
as th e  n itro p araflin s , have in te re s tin g  
possib ilities b u t do n o t y e t loom larg e  as 
acid  consum ers.

Synthetic Organic Chemicals— T h is in 
d u s try  undoub ted ly  w ill em erge from  
th e  w ar period w ith  g re a tly  expanded 
capacity , im proved ra w  m ate ria ls  and 
processes, and h u n g ry  for new an d  la rg e r 
m arkets . The w ar has defin itely  proved 
th a t  th e  in d u s try  can “ ta ilo r-m ak e” its  
p roducts to  fit p ra c tic a lly  any  specifica
tion  of p ro p e rtie s  and perform ance. Or- 

chem ical eng ineering  is th e  eng i
neering  of th e  future.-

L a s t y ear th is  in d u s try  se t an  a ll-tim e 
peak in  p roduction  and is expected to  
ga in  a n o th e r 25 o r 30 percen t in 1943. 
C o a l-ta r crudes and  in te rm ed ia te s , espe- 
c ia lly  those  destined  for p lastics, rose 
sh a rp ly . S y n th e tic  m edicináis showed 
an o u ts ta n d in g  developm ent th a t  seems 
certa in  to con tinue  to  gain  m om entum .

The solvents in d u s try  w ill undoubtedly 
encounter m any  p o stw ar problem s. W ith  
e thy l alcohol p roduction  up five tim es 
the  la rg es t o u tp u t in norm al tim es, w ith  
m ore isopropyl th an  we fo rm erly  had  of 
ethy l, w ith  m ethano l up  50 percen t and 
to luo l and benzol p roduction  skvrocket- 
ting , i t  is c e rta in  t h a t  th e  in d u s try  w ill 
have to  look for new  fields to  cu ltiv a te . 
F o rtu n a te ly , sy n th e tic  rubber, resins 
and p lastics a re  go ing  to  need m uch 
la rg e r volum es of so lven ts th a n  ever 
before. F o rtu n a te ly , too , in th e  case of 
e thanol is th e  fa c t th a t  fu lly  h a lf  of 
i ts  p roduction  is com ing from  the  
w hisky d is tille rs , who p resum ab ly  w ill 
rev ert to  th e ir  own business a f te r  the 
war.

Plastics and Resins— P la s tic s  w ill un
doubted ly  be p u t  on th e  m ark e t a t  lower 
prices a f te r  th e  w ar. T he backbone of 
th is  in d u s try  in p rew ar days w as th e  
la rg e r num ber of ap p lica tio n s c a llin g  for 

¡ co m paratively  sm all q u a n titie s . The

184 .  J U X E  19.',3 .  C H EM IC A L & M ETA LLU R G IC A L E N G IN E E R IN G



w ar, however, iias shown th a t  larg e  vol
um es of m a te ria ls  w ill com pletely over
shadow  the sm all o u tle ts . A lready  th e  
in d u s try  is ta lk in g  in tons, and la s t 
y ea r p roduction  exceeded 200,000 tons. 
This is insign ifican t when com pared w ith
100,000,000 tons of steel, b u t when i t  is 
p u t  alongside of 300,000 tons of m agne
sium , 75,000 tons of t in  o r 000,000 tons 
of zinc, and when i t  is realized th a t  p las
tic s  a re  lig h te r  th a n  a ll m eta ls except 
a lum inum  and  m agnesium , we ge t a  be t
te r  basis for ta lk in g  ab o u t th e  “ P lastic s  
Age.”

„ „ i i W  J,‘c e ’ .m a n a R i n e  e d i t o r ,  C h e m i -  
i h i  A ,<  c a l l i l r ° .\c a l  E n g i n e e r i n g ,  b e f o r e  
t h e  C h i c a g o  S e c t i o n  o f  t h e  E l e c t r o c h e m i 
c a l  S o c i e t y ,  C h i c a g o ,  111., M a r c h ,  1943.

HYDROGENATION AND 
LIQUEFACTION OF COAL

M e a s u r e m e n t s  were m ade of ra te s  of 
hydrogen u tiliz a tio n ; of oxygen, n i tro 
gen, and su lp h u r rem oval; and  of coal 
liquefaction a t  tem p era tu res in  th e  raim e 
of 310-430 deg. C. a t  about 180 a tm o s
pheres p ressu re  of hydrogen in presence 
and absence of a  ca ta ly s t. These tes ts  
were made in 1200-cc. ro ta t in g  a u to 
claves using  P ittsb u rg h  bed coal’ in all 
cases except when the  effect of ran k  was 
being studied.

Chief function  of th e  c a ta ly s t is to  in 
crease the ra te  of regeneration  of a  h y 
drogen c a rrie r  which is a  hydroarom at'ic  
compound such as te trah y d ro n ap h tlia - 
lene. R eactions of th e  hydrogen ca rrie r  
w ith oxygen and u n sa tu ra ted  groups in 
th e  coal a re  large ly  noncataly tie . Effects 
of th e  c a ta ly s t on ra te  of oxygen e lim i
n a tio n  and liquefaction  are  s im ilar.

R a tes  of hydrocarbon gas fo rm ation  
show s im ila r  v a ria tio n s  in tem p era tu re  
coefficients. The la t te r  in d ica te  th a t  the  
ra te -d ete rm in in g  step  changes w ith  tem 
pera tu re . Below 300 deg. C. i t  is a p 
p aren tly  a  chem ical reac tion  between a 
hydrogen c a rrie r  and u n sa tu ra te d  groups 
in th e  coal; between 310-355 deg. C, d if 
fusion of hydrogen th rough  liqu id  films 
on th e  su rface of th e  coal and c a ta ly s t is 
th e  slow est step. Between 355-370 de^. C. 
th e  diffusion ra te  su rpasses t h a t  of 
p rim ary  therm al decom position of th e  
coal substance and th e  la t te r  becomes 
the  ra te -con tro lling  process.

Above 385 deg. C. the  ra te  of p rim a ry  
decom position of coal su rpasses th a t  of 
secondary decom position w hich is p roba
bly a reaction  between oxygen-containiim  
groups of th e  p rim a ry  decom position 
p roducts and a  reac tive  hydroarom atic  
such as te trah y d ro n ap h th a len e .

I I .  I I .  Storch, C. I I .  F isher F  n  i
?h e d n -  f i s n c r V l i  S - B u r P a u  ° i  M i n e i  b e f o r e  
t h e  D i v i s i o n  o f  G a s  &  F u e l  C h e m i ^ f r v  n f  t h fl

A p r t l 12-16^hIU4381 Soelety' M ich.

When the chemical engineer has 
worked with workmen, and has been 
■telling with salesmen, and discussing 
finances with financial men and research 
plans with technical groups, he begins 
to acquire the necessary habits of 
thought and an insight into the various 
types of minds with which he must deal, 
if he is to function in an administrative 
capacity.

\ l 5

MODERN PLANT

W L i n  m e  

BEST IN EQUIPMENT

t e d  b io p e e c c i e a  d ij,

SKILLED CRAFTSMEN

¿6 p r o d u c i n g

Many types of woven 
wire cloths and wire 
cloth products

TM’E W A R K  is  tru ly  o n e  o f  th e  p io n e e r in g  m an u factu rers o f  w oven  
w ire  c lo th  and  w ire  c lo th  p rod u cts  in  th is  co u n try , h a v in g  

served  in d u stry  co n tin u o u s ly  s in ce  1877.

B u t ou rs isn ’t m e r e ly  a m a n u fa c tu r in g  serv ice . I t ’s a serv ice  to h e lp  
y o u  se le c t  th e  p ro p er  w ire  c lo th  fo r  y o u r  screen in g  p ro b lem s— o r  
th e  p r o p e r  fa b r ica ted  p a rt fo r  a ssem b lin g  in to  y o u r  eq u ip m e n t.

W e h a v e  th e  p la n t, th e  eq u ip m e n t, th e  s to ck  .- .  . and  th e  sk ille d  
w ork ers . . .  to  h e lp  y o u .

/

/■M O T
WARK WIRE CLOTH COMPANY

3 5 0  V erona A venue  
N ew ark , IV. J .
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T h e  B & W

Type E Pulverizer with pulverizing ele
ments and fines classifying elements in 
upper section and driving elements in 
lower section sealed and protected from 
coal dust. Primary air fan, which handles 
clean air only, is generally driven by same 
motor that drives the pulverizer.

Over 400 Type E Pulverizers arê  in 
service or on order for direct firing 
boilers. Individual installations have 
as many as 16 units.
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Ball-bearing grinding element 
of the Type E Pulverizer. 
Simple — Sturdy — Efficient.

B A B C O C K  &  W I L C O X
CH EM ICA L & M ETA LLU RG ICA L E N G IN E E R IN G  • J U N E  19J/3 •

G-244 t

T y p e  E  P u l v e r i z e r
F i t s  i n t o  A n y  D a y ’ s  F u e l  P i c t u r e

Operates re liab ly  and effectively in 
direct-firing pulverized-coal systems

By every standard of d irect-firing pulverizer performance, 
the Type E Pulverizer fits into the fuel economy picture 
any day, and especially so during the present emergency 
requirements.

Type E Pulverizers—
Are reliable in service and low in maintenance, as 
measured in service hours before replacement of 
parts becomes necessary.
Respond readily to load changes— output controlled 
at one point, the prim ary a ir damper, and are adopt- 
able to fully automatic control.
M aintain fineness and capacity  throughout life of 
grinding elements.

Handle coal of a wide variety and, due to drying in 
the mill, can handle coal with as much surface 
moisture as it will carry.

These and other features of the Type E Pulverizer are given 
in more detail in Bulletin G -30-A. Copies obtainable on 
request.

THE BABCOCK & W ILCO X C O M PA N Y
85 LIBERTY STREET, N E W  Y O R K ,  N. Y.

The Army - Navy "  E " and 
Maritime Commission Award 
flags are floated proudly at 
the plant that builds Type E 
Pulverizers.



NEWS FROM

In every industry "keeping 'em roll
ing” off the line means keeping the 
men at their jobs. W illso n  Safety 
Equipment is playing a vital part by 
providing Goggles, Respirators, Gas 
Masks and Helmets to protect the 
workers from every conceivable in
dustrial hazard. On all eye protective 
or respiratory problems,see your local 
Willson Safety Service Representative 
or write direct.
GOGGLES • RESPIRATORS ■ GAS MASKS • HELMETS

W IL L S O N
P R O D U C T S  I N C O R P O R A T E D
R EE A D  IN  G, P A ., U.S. A . E stablished 1870 .

FUEL E C O N O M Y  A N D  IM P O R T  D IFF IC U LTIE S  IN C REASE  
B R ITISH  INTEREST IN  S U B S TITU T IO N  PROBLEMS

Special Correspondence

O n l y  n o w  tlm t the  governm ent-spon
sored fuel economy cam paign is in 

fu ll sw ing, does i t  become clear how 
close a re  th e  connections between fuel 
in d u s try  and chem ical trad es. The gov
ern m en t fuel economy program  is re 
m arkable  for the  d iv ers ity  of m ethods 
app lied  to  th a t  end, and chem ical m an u 
fac tu re rs  cooperate w ith the fuel in 
d u s try  no t only as im p o rtan t consum ers 
of coal and coke, bu t also  as supp liers 
of su b s titu te  fuels and  as p roducers of 
substances which can help to reduce 
the  consum ption of coal requ ired  for 
the  developm ent of a  certa in  am o u n t of 
heat. Am ong su b s titu te  fuels a  creo- 
sote-pitch m ix tu re  supplied  in  su b s ta n 
tia l q u an titie s  by coal-ta r d is til le rs  is 
used on qu ite  an im p o rta n t scale in 
place of im ported  fuel oils.

The M in is try  of Fuel and Pow er has 
a rranged  for th e  conversion of o il-b u rn 
ing furnace and boiler p la n t to  the  
b u rn ing  of th is  creosote-pitcli m ix tu re , 
and experience so fa r  has been sa tis fa c 

to ry , so m uch so th a t  i t  seems likely  
th a t  a n y  su rp lu s  w hich m ay  a rise  d u r 
ing norm al op eratio n s a f te r  th e  w ar 
will be disposed of in th is  w ay, even 
though  im ported  fuel o ils  m ay  a g a in  
become av ailab le  on a  la rg e r scale. A n
o th e r new fuel w hich is lik e ly  to  in 
crease in im p ortance  a re  coal b riquettes . 
T here a re  now 25 coal b r iq u e ttin g  m a
chines in  action , and by' n e x t au tu m n  
hundreds of th o u san d s of tons of b r i 
qu e tted  coal w ill be av ailab le . Con
siderab le  use of b r iq u e ttin g  h as been 
m ade in C o n tin en ta l E urope, especially' 
for lign ite , b u t in  th e  B ritish  Is le s  th is  
is a  new' developm ent of special im p o rt
ance for th e  d isposal of in ferio r g rades 
an d  sizes of coals.

The fuel economy problem  in the  
chem ical trad e s  has been tack led  th rough  
th e  in d u s tr ia l  o rg an izatio n s. These 
have in v ited  th e ir  m em bers to  m eetings 
a t  which o p p o rtu n itie s  a re  provided fo r 
th e  exchange of experience and  fo r ex
p e r t advice 011 fuel sav ing  practice . In

I M M E D I A T E L Y !
C o u n tle ss  ro lls  a n d  p ieces o f “ B uffa lo”  in d u s tr ia l  
w ire  c lo th  a re  re g u la r ly  s to ck ed  fo r  im m e d ia te  
s h ip m e n t .  F re q u e n tly , you  c a n  fill y o u r  r e q u ire 
m e n ts  f ro m  th e s e  s to c k e d  ite m s  a n d  save  w eeks 
fro m  delivery  d a te s  o f sp e c ia lly  w oven c lo th s .
How c a n  y o u  keep  p o s ted  on  
w h a t ’ s c u r r e n t l y  s t o c k e d ?
B uffalo  W ire  W orks p u b lish e s  
a n d  m a ils  m o n th ly  a n  a t t r a c 
tiv e  S to ck  L is t  sh o w in g  a w ide 
v a r ie ty  o f le n g th s , w id th s  a n d  
g ra d e s  a v a ilab le  a t  once . T h is  is 
a  free  service— no o b lig a tio n .
S end  y o u r n a m e , t i t l e ,  c o m p a n y  
a n d  a d d re ss  to d ay  a n d  you  w ill 
be p laced  on  th e  m a ilin g  l is t .
M a te r ia l fro m  s to c k  is c u t  to  a n y  d e s ired  le n g th . 
C o m p le te  p ro d u c tio n  se rv ices in c lu d e  tr im m in g , 
d ie  c u t t in g ,  w e ld ing , so ld e rin g , b in d in g  a n d  fa b r i
c a tin g  in to  fin ish ed  p ro d u c ts .
W h a tev e r you  m a y  r e q u ire  in  w ire  c lo th ,  n o t  lis ted  
in  th e  S to ck  L is t , c a n  b e  w oven to  o rd e r .

R A C E  B U F F A L O ,  N . Y .

FREE
STOCK
L I S T
Mailed 

Mon thly 
On 

Request
4 8
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the  p las tic s  in d u s try , to  quote an  im 
p o r ta n t exam ple, a  q u estio n n a ire  a sk 
ing to r s ta tis t ic s  concerning average 
consum ption  of gas, e lectric ity , coal, and 
eoke was sen t to m an u fac tu re rs , and 
th e  re su lts  obtained in th is  w ay were 
c ircu la rized  in  a  m em orandum  to  in d i
v idual firm s in which a tte n tio n  was 
d raw n  in  p a r tic u la r  to  those po in ts 
which had  been found to be m ost im 
p o rta n t from  th e  p o in t of fuel economy. 
The expert com m ittee in charge came 
to th e  conclusion t h a t  w hile  th e  p rob
lems a tta c h in g  to h ea t and  power gene
ra tio n  a re  those confron ting  a ll in d u s
tr ie s , those of u tiliz a tio n  deserve to  be 
approached from  th e  special ang le  of 
th e  p las tic s  in d u stry . R eduction  of 
m oistu re  losses by efficient covering on 
a ll p ip ing  and steam  flanges; in s ta l la 
tion  of steam  sep a ra to rs  a t  su itab le  
po ints, w ith  s tra in e rs , check valves, and 
tr a p s ;  checking-up on leak ing  jo in ts ;  
lagging of flanges; correct choice of 
steam  tra p s  in accordance w ith  th e  con
d itions under which th ey  w ork— these 
are  some of the  po in ts selected for spe
cia l m ention.

In d u strie s  which a re  u sin g  very high 
furnace tem p e ra tu res— iron and steel, 
g lass, p o tte ry , re frac to ries , cem ent and 
lim e producers— have also  entered  upon 
an  exchange of p rac tica l knowledge. 
Some of these in d u strie s  a re  able to 
calcu late  exactly  th e  q u a n tity  of fuel 
necessary under ideal conditions, which 
is a  g re a t help in assessing  economy 
possib ilities. In  th e  cem ent in d u s try  
efforts have been m ade to  use a  d ry  
m ix ing  process, such as is used in the  
U nited  S ta te s , for d ry in g  ou t th e  s lu rry , 
bu t so fa r  th is  has been unsuccessful.

M uch a tte n tio n  has been p a id  to 
avo id ing  excessive use of fuel by im 
prov ing  in su la tio n  and e lim in a tin g  
w aste  lieat, bu t these efforts can n o t be 
expected to y ield  g re a t re su lts  in  exist- 
ing  p lan ts  unless considerable recon
s tru c tio n  w ork is c a rried  ou t. T here  is, 
however, the  p o ssib ility  of m ak in g  bet
te r  use of w aste  h e a t and w aste  gases. 
The B ritish  R efrac to ries R esearch Asso
cia tion  h as been w ork ing  on special re 
frac to ries  fo r ce rta in  boilers and fu r 
naces. A t power s ta tio n s  coal has been 
saved by m aking  increased  use of w a te r 
ch lo rin a tio n , w ith  a  view to th e  p re 
vention  of g ra d u a l deposition  of algae 
on condenser tubes. W ere ch lo rination  
p la n t in sta lled  everyw here, an  a n n u a l 
sav ing  of som ething’ like  000,000 tons 
of coal a n n u a lly  w ould be th e  re su lt, 
according to  one claim .

Rayon Federation

Co-operation between in d iv idual firms 
and  exchange of knowledge gained  in 
p rac tica l op eratio n s is a  fe a tu re  in o th er 
fields of B ritish  in d u s tr ia l a c tiv ity . A 
B ritish  R ayon F ed era tio n  has ’ been 
form ed to  include th e  R ayon P ro d u c
e rs’ C om m ittee, R ayon W eaving Asso
c ia tio n , R ayon W arp  K n itte rs ,”  Rayon 
S tap le  S p in n ers’ A ssocia tion , and  m any  
o th er tra d e  o rgan  iza tinos. A Rayon 
Council had  been se t up  e a rlie r  to a ss is t 
th e  Rayon C ontro ller, b u t la te ly  i t  was 
fe lt th a t  a  m ore c losely-kn it o rg an iza 
tio n  w as req u ired  to  help  in the  prae-
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Y E S  S /R /
B e / n / s  W A T E R P R O O F B a fs

c f e / w e r f u / /  w e / q A t

You can say ''goodbye”  to w eight loss and shrink
age in  storage or transit, if  you pack in  Bemis 
W aterproof Bags. For these sturdy lam inated  bags 
are constructed to prevent losses e ither b y  evapo
ration or sifting. A n d  they are  m ade extra strong 
to stand the strain of shipping in  these days when  
trucks and cars are  loaded to capacity.

Tough, closely woven fabric  forms the outside of 
Bemis W aterproo f Bags. This fabric  is bonded, by  
special adhesives, to layers of paper in  any com
bination your  in d iv id ua l problem  requires.

For exam ple, Bemis W aterproof Bags can be made  
that keep m oisture in  and  dampness o u t . . .  retain  
desirable aromas and  rep e l objectionable odors . 
keep out dust and d i r t . . . resist greases and acids.

O u r  engineering  departm ent w ill w ork w ith  you in  
developing bags tailor-m ade to your needs. Details  
and samples sent prom ptly on request.

W A T E R P R O O F  D E
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W h a t  flow  rate instrument 
co m b in e s  these fe a tu re s?

 high visibility
 instantaneous response
 low, constant pressure drop
 10 " to 2 4 "  scale length
 evenly-spaced scale divisions
 20 to 1 flow range
 low maintenance
 ability to measure any corrosive gas or liquid
 overall accuracies as high as 9 9 .8 %

T h e  answer is obvious —  on ly  th e  ro ta m e te r can offer a ll of these 

advantages in  one in s tru m en t.

I f  you  are not u tiliz in g  th e  ro ta m e te r to  y o u r fu lles t benefit, i t  is 
perhaps because you  have  n o t rea lized  y e t how  superior i t  is to  fixed  
orifice m eters fo r flow  ra te  m easurem ent. F u rth e rm o re , the  scope of the  
ro ta m e te r is being w idened c o n s tan tly  b y  our research and b y  our
experience in  its ap p lica tio n  to  in d u s try . T o d a y , fo r instance, the
rem ote  record ing  and  a u to m a tic a lly  co n tro llin g  ro ta m e te r is a s tandard  

ite m  w ith  us.

P u t yourself abreast of th e  la test ro ta m e te r developm ents b y  w r itin g  
fo r  our bookle t N o . 10 -A  e n title d  “A  N e w  T re n d  in  F lo w  

R a te  M e a s u re m e n t.”  I t  is concise and  w o rth  read ing. W e  
w ill g la d ly  send i t  to  yo u  w ith o u t an y  o b ligation  w hatso
ever F ischer & P o rte r  C o m p an y , 186 C o u n ty  L in e  R o a d ,
H a tb o ro , P enn sy lvan ia . ROTAMETERS

tical execution of ta sk s  devolving on 
the in d u stry . A t the  sam e tim e the  
link ex is tin g  between silk  and rayon 
producers in th e  form of th e  R ayon and  
Silk A ssociation has been severed. A n
o th er new o rgan ization  is th e  B ritish  
Shellac B leachers’ A ssociation  whose 
a im  i t  is to im prove, by un ited  effort, 
th e  q u a lity  an d  o u tp u t of B ritish  
bleached lac, w ith  the  u ltim a te  object 
of p a r tic ip a tin g , a f te r  th e  w ar in the  
E uropean  export trad e  (w hich in th e  
p as t was in foreign h an d s) of securing  
th e  b est possible raw  m a te ria ls  from 
In d ia , and of bu ild in g  up a sound trad e  
based on an  agreed policy of buying  and 
selling.

The an n u al rep o rt of th e  Im p eria l 
In s t i tu te  fo r 1942 again  shows th e  wide 
v a rie ty  of investig a tio n s en tru s ted  to 
th is  o rg an iza tio n  and  d raw s a tte n tio n  
to  the  s tim u lu s  w hich new p ro ducts and 
new sources of supplies in the  colonial 
te r r i to r ie s  have received ow ing to th e  
w ar. A gar was received from New 
Z ealand and , except in appearance, com
pared very  favorab ly  w ith  th e  e stab 
lished com m ercial g rades. New Zea
land seaweed was investiga ted  and  is 
believed to  be of va lue  in place of I r ish  
moss for c e rta in  purposes. Po-yok oil 
ex trac ted  from po-yok f ru it  received 
from  S ie rra  Leone was found to  be gen
e ra lly  su p erio r to linseed oil, though  
in ferio r to  tu n g  oil. Of specia l in te re s t 
is an  investiga tion  concerning essen tia l 
o ils from  the  Congo w hich w as carried  
ou t for the  Com ité Special du K a tan g a . 
G eranium  oil from  th a t  source was 
ra th e r  in ferio r in odor to  A lgerian  and 
R éunion oils b u t would compete favor
ab ly  w ith  K enya geran ium  oil. Basil 
oil was found to have th e  norm al cha
ra c te ris tic s , a lth o u g h  i t  was in ferio r to  
th e  French  oil. E u ca ly p tu s  c itr id o ra  
could no t in norm al c ircum stances com
pete w ith  Ja v a  c itro n ella  oil, even 
though  i t  com m ands a lower price. The 
fo u rth  sam ple, of u n sta te d  b o tan ical 
o rig in , was considered to  be prom ising  
as a flavoring  a g en t and  for use  in the 
soap and cosm etic in d u str ie s . A nother 
in v estiga tion  was concerned w ith  c itro 
nella and lem on-grass oil from th e  W est 
Ind ies. These w ould m eet w ith  a ready 
m ark e t in E ng land  now, b u t com pared 
w ith the  Ja v a  type  c itro n ella  oil its  
post-w ar p rospects appeared  less s a t is 
facto ry . A su b s titu te  for gum  d am ar 
to  be inco rpora ted  in a special ty p e  of 

! p a in t was found in ce rta in  shellac com- 
| pounds, and  a p las tic  m ate ria l m ay also 

fulfill th e  requ irem ents.
Tt is ch a ra c te ris tic  of th e  Im p eria l 

In s t i tu te ’s w ork in w a rtim e  th a t  m any 
of these in v estig a tio n s had th e  purpose 
of help ing  to  estab lish  new sources of 
production  for com m odities w hich used 
to  come from  p roducing  co u n tries  no 
longer av ailab le  to  B ritish  consum ers. 
Vet th e  Im p eria l I n s t i tu te ’s w ork has 
a lw ays been concerned w ith  th e  d isse
m ination  of knowledge ab o u t m ate ria ls  

! produced in som e co u n tries to  p o ten tia l 
I p roducers in o thers , and  in th is  work 
\ th e re  h as  been no in te rru p tio n . The 
1 p roduction  of p y re tliru m  in In d ia  was 
i a ttem p ted  f irs t in 1937. Since then  it  
j h as been estab lished  th a t  its  cu ltiv a tio n
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was possible in some p a r ts  o f the  coun
try , and  if grow n above an  a lt i tu d e  of 
approx im ate ly  4000 feet the  In d ian  
p lan t seemed q u ite  capable of com pet
ing w ith  th a t  grown in J a p a n  or K enya.

A nother developm ent of general in 
te rest is th e  plan  to produce in th e  E as t 
A frican te rr ito rie s  a t  lea s t a portion  
of the local qu in ine  requ irem ents. T an 
ganyika produces cinchona b a rk  which 
will be m ade in to  to ta q u in a  in a  fac
to ry  recen tly  opened a t  Dar-es-Salarn.

Q uin ine  Substitutes

In  the  m eantim e B ritish  hosp ital a u 
th o ritie s  have been inform ed by the  
M in ister of H ealth  th a t  sy n th e tic  sub
s ti tu te s  for quinine  a re  availab le  from 
several B ritish  m anu fac tu re rs . The 
p roducts in question a re  m epacrine hy
drochloride B.l’., m epacrine M ethane- 
su lphenate  B .l’.. and pam nquin B .l’. A 
new sulphonam ide de riv a tiv e  is being 
produced by a B ritish  firm. The com
pound is 2-para-suecinylam inobenzene- 
sulphonam ido-thia/.ole. I t  is s ta ted  to 
ex ert a po ten t an ti-b ac teria l effect w ith 
in the  in testin al trac t.

To w h a t ex ten t governm ent agencies 
a re  forced in to  u n d ertak in g  new task s 
is shown by a rep o rt from  T urkey  th a t  
th e  U n ited  Kingdom  Com mercial Corp.. 
lias begun there  to m an u factu re  soap 
from its  local stocks of olive oil. The 
U n ited  Kingdom Commercial Corp., 
p lays an  im p o rtan t p a r t  in th e  p rac
tical im plem entation  of the  Anglo-Turk- 
ish com m odity tran sac tio n s. The caustic  
soda required  is reported  to Ik* supplied 
by the  U nited S ta tes , and it is hoped 
th a t  the  increase in T urk ish  soap pro
duction  will re su lt in a general reduc
tion  of producing  costs. An in itia l con
signm ent of 1,500 tons of soap lias been 
a rran g ed  for R ussia , and some h u n 
dreds of tons a re  to be d is tr ib u te d -b y  
th e  In tern a tio n a l Red Gross in Greece.

The supply  of the  B ritish  colonies 
w ith  m edicinal p roducts is to be un d er
taken  cen tra lly  th rough  the  m edium  y,f 
the  Crown A gents. T h is is an o th e r new 
developm ent capable of considerable ex- j 
tension a f te r  th e  w ar and has th ere 
fore aroused  some concern in th e  trad es  j 
concerned. The N a tio n a l G eneral E x 
port M erchants’ G roup has p ro tested  to  i 
tliei 0 ilo iiia l Office and B oard of T rade 
ag a in s t the  in tro d u c tio n  of a scheme 
for th e  bulk purchase of essential med
ical supplies. No objection is ra ised  
to  th e  purchase in bulk of supplies! th a t  
m ay  have to be m ade from the  U nited  
S ta te s  or to  th e  decision to e s tim a te  th e  
requ irem en ts of th e  Colonies, hu t so fa r  ! 
as supp lies from  G rea t B rita in  a re  con- ; 
periled th e  trad e rs  represen ted  see no ] 
advan tage  to  be gained  from  th e  new i 
system . The princip l involved in these i 
governm ent tran sac tio n s  is of consider- ! 
able im portance, and since th e  question  i 
of export policy a f te r  th e  w ar has la te ly  ! 
received some a tte n tio n , a ll actions of [ 
governm ent agencies a re  subjected to  I 
close sc ru tin y . N evertheless, i t  seems I 
certa in  in p resen t c ircum stances th a t  
d irec t governm ent p a r tic ip a tio n  in t r a d 
ing w ith  Colonies and o th er overseas 
countries w ill, if an y th in g , increase  bu t 
certa in ly  not decline in im portance.

C H A R L I E  D O ESN 'T HAVE TO DO IT  
BUT HE DOES IT . . FOR UN CLE SAM

Charlie Ball was, and  is now again, a Warren Pump toolmaker 
extraordinary.
It's this way. After more than 30  years of loyal, skillful service 
here at Warren, Charlie retired to take his well-earned ease . . .  or 
do whatever else he pleased.
When our country was attacked . . . our Navy, our Merchant Marine, 
our War Industries needed more and more Warren Pumps. And 
Charlie, prompted only by his heart and patriotism, came back to 
help. With all his skill and experience, he is making a real contri
bution to the defeat of the Axis.
Charlie Ball and Warren Pumps have much in common . . . both are 
"built to fit the ¡ob" and can be counted upon for a long lifetime 
of reliable and economical performance.

W A R R E N  P U M P S
WARREN STEAM PUMP COMPANY, INC. 

WARREN, MASSACHUSETTS
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S O D IU M  CELLULOSE G LY C O LA TE  F IN D S  W ID E  A P P L IC A T IO N  
A S A  SUBSTITUTE M A T E R IA L  IN  THE R EICH

I : a recen t issue of Foreign  Commerce 
W eekly, V irg in ia  K in n ard  of the D i

vision of In d u s tr ia l  Economy, has an 
a r tic le  w hich s ta te s  th a t  sodium  cellu
lose g lycolate, a  g e la tin  su b s ti tu te  devel
oped in  the  la s t  w ar is now finding wide 
a p p lica tio n  in the  Reich. I t  is being 
used in place of scarce, o rd in a rily  im 
ported  m a te ria ls  such as gum  arab ic , 
ag ar-ag ar, caraghecn or Ir ish  m oss, gum 
trag aca ilth , cherry  gum , carob gum , and 
g lu ten .

The a r tic le  s ta te s  th a t  cellulose chem 
is try  research , especially in connection 
w ith cellulose for p roducing fibers, wood 
su gar, and plywood p lastics, has helped 
to  provide a basis fo r the im proved so
dium  cellulose g lycolate now being  used 
to su p p lan t n a tu ra l p ro ducts in  the  
m an u factu re  of adhesives, tex tile s  fin ish 
ing and sizing agen ts, th ickeners, and 
em ulsifiers, even includ ing  those em 
ployed in  the  pho tographic  field.

In  ad d itio n  to these in d u s tr ia l  a p p li
cations the  recent discovery of th e  physio
logical inertness of sodium  cellulose 
glycolate opens up  new fields for i ts  use, 
p a rticu la rly  as a  s tab ilize r in  th e  food
stuffs in d u stry . T hrough s lig h t v a r ia 
tions in the  complex m olecular s tru c tu re  
of th is  cellulose e ther, which is now bet
te r  understood  th an  it  was a decade ago, 
m ore th an  40 d ifferen t p rep ara tio n s  a re  
now said  to be m an ufactu red  bv - i ,

G erm an concerns. C om m ereial-scale p ro 
duction  of them , however, began only 
a round  the  ou tb reak  of th e  p re sen t w ar.

The fo rm erly  im ported  n a tu ra l  sub 
stances, ob ta ined  from  seaweed or gum m y 
ex u d atio n s of c e r ta in  p lan ts  and  trees, 
a lthough  n o t used in large  am ounts, a re  
indispensable  in  m any specialized  m an u 
fa c tu r in g  processes. G enerally , th e ir  
value lies in th e ir  m ucilaginous n a tu re , 
an d  th e ir  a b ili ty  to ge la tin ize  even when 
considerably  d ilu ted .

P robab ly  th e  best-know n p ro d u c t in 
the  g roup  is ag ar-ag ar, long associated  
w ith  th e  O rien t, w here i t  is ex tracted  
from  m arin e  a lgae or seaweeds, found 
a long  th e  coasts of C hina and  Jap a n . 
A fte r b o iling  the  weed, the re su ltin g  so
lu tio n  is s tra in e d , cooled, cu t in to  
blocks, and  then  pressed  in to  bundles 
of s tr ip s . The finished p ro d u c t is a 
w hite, pow dery substance. G erm any im 
ported  75 to n s of ag a r-a g a r from  Jap an  
in 1038. L itt le  in fo rm atio n  is available 
as to  w hether th e  new tes t-tu b e  product 
is a  com pletely sa tis fa c to ry  su b s titu te  
for ag a r-a g a r in its  im p o rta n t uses, as 
a m edium  for c u ltiv a tin g  b ac teria , as a 
m edicinal substance, or as a base and 
stab ilize r. By fa r  th e  o u ts tan d in g  in
d u s tr ia l  use of a g a r-a g a r is in th e  form 
of a  base where i t  is used in  the  manu- j 
fa c tu re  of ab o u t 200 com m odities.

I r ish  m oss o r caragheen, m ade of kelp

T A N K S  —  K E T T L E S  —  F R A C T IO N A T IN G  C O L U M N S  
H E A T  E X C H A N G E R S  a n d  S P E C I A L  E Q U I P M E N T

S J E E L —- S T A I N L E S S  S T E E L  —  N I C K E L  —  M O N E L  
I N C O N E L  —  C O P P E R  —  E V E R D U R  —  H E R C U L O Y  
H A S T E L L O Y  —  A L U M I N U M  a n d C L A D  S T E E L S

LEADER I RON WO R K S ,  I NC.
2200 N.  J A S P E R  D E C A T U R .  I L L I N O I SFOR WAR INDUSTRIES

» JUKE W.'iS .  CHEMICAL & METALLURGICAL ENGINEERING

THE DEMING CO. • SALEM, OHIO

B ulletin  4301  gives you the com
plete inside story o f  the D em ing  
" M O T O R  M O U N T ’' . . .  a com
pact, versatile centrifugal pum p  
com bining h igh  efficiency w ith  
sim plicity and m in im um  cost.

D e m in g  M O T O R  M O U N T  
Pumps m eet m any specialized as 
w e ll as standard requirements. 
There  are 63 sizes covering a 
range o f  capacities from  5 to  
650 G . P .M . against heads from  
10 to  230  feet.

B ulle tin  4301 includes large sec
tional views show ing details o f  
construction, specifications, and 
a c o m p le te  k e y  to  se lection  
chart. B ulle tin  4301 w ill be sent 
p ro m p tly  upon request.



ALLOY FOUNDRY CO.
• • HILLSIDE, NEW JERSEY

tak en  from tlie coasts of Ire la n d  and 
N o rth  A m erica, is used as a  dem ulcent 
for soo th ing  and  p ro tec tin g  inflam ed t is 
sues, and as a  c la rify in g  ag en t in  brew 
ing. In  ad d itio n  to  considerable q u a n 
t i t ie s  of I r ish  moss, G erm any im ported  
ab o u t 1,500 m etric  tons of gum  arab ic, 
m ostly  from  the A nglo-E gyptian  Sudan, 
and  1,400 tons of gum trag aean tli in 
1038, th e  la s t  y ear for which s ta tis t ic s  
a re  availab le ; some gum  trag aso l was 
also  im ported .

Gum a rab ic , a line w h ite  powder, is 
ob tained  by d ry in g  the  gum m y exudation  
of th e  acacia verek. The average y ea rly  
crop per tree  is from  1 to 2 pounds. 
Gum arab ic  h as m any uses, a lth o u g h  
pe rh ap s i ts  g re a te s t ap p lica tio n  is  in the 
confectionery trad e— i t  is used to  give 
soothness and e la s tic ity  to  candies and 
icings. In  m edicine th e  b est-q u ality  gUm 
is employed as a  softener or soothing 
ag en t, and as an  em ulsifier. I t  is also 
used in sizing, stiffening, and fin ishing 
tex tile s , for calico p r in tin g , and  in c lea r
in g  liqueurs. Any num ber of m anufac
tu red  item s— from  shoe polish to m atches 
— also  m ake use of th is  h ighly  service
ab le  chem ical agent.

Gum trag aean tli is the  gum  of a tree  
grow ing  in  A sia M inor. I t s  collection 
and p rep ara tio n  a re  s im ila r to  t h a t  of 
gum  arab ic, and i t  has m any of th e  sam e 
uses.

T ragaso l o r carob gum  is used in fin
ish ing  tex tiles, for tann in g , and  in the  
m an u fac tu re  of face cream s and m uci
lage. W ith  sources of supp ly  for these 
n a tu ra l  p roducts cu t off, G erm any be
gan  a w idespread search for su b s titu te s  
used in various in d u strie s  in th is  w ar as 
well as the  la s t  one.

Tow ard th e  end of W orld  W ar I when 
G erm any w as s im ila rly  cu t off, a  sodium  
cellulose glyeolate, soluble in cold w ater, 
was produced th rough  th e  action  of 
m onacliloracetic acid on a lk a li cellulose 
in alcohol so lu tion , by the  D eutsche Cel
lu lo id  F ab rik , E ilenburg , n ear Leipzig 
(G erm an p a te n t No. 332,203). T h is old 
firm, now a su b sid ia ry  of I .  G. Farben- 
in d u str ie , is one of the  la rg e r producers 
of raw  celluloid for film and n itro c e llu 
lose for explosives, and in m ak ing  so 
d iu in  cellulose glyeolate drew  on i ts  long 
experience w ith  cellulose m ateria ls .

In  1924 an  im proved process was de
veloped by .1. K . C how dhury (described 
in  “Biocliemisehe Z c itsc lirift” 1924, vol. 
148, p. 85 ), avoiding th e  use  of alcoholic 
so lu tions. P ro d u c tio n  on a  com m ercial 
scale  w as delayed, however, by th e  sm all 
m arg in  of p ro fit and by techn ical diffi
cu lties. One of these is th a t  the  size of 
the  a p p a ra tu s  requ ired  is la rg e  in  re la 
tio n  to the o u tp u t  of the  p ro d u c t (ab o u t 
50 k ilogram s p e r cubic m ete r) and  the 
process m u st be c a rried  o u t in special 
alloy steel equipm ent.

D etails of the  process developed by F. 
H oeppler in 1938 and applied  on a  larg e  
scale in the  p la n t of th e  G ebrueder 
H aake  in  M edingen-Dresden, a cen ter of 
G erm an cosm etic p roduction , a re  no t 
availab le, since only p a r ts  of th e  process 
have been p a ten ted  and  o th ers  rem ain  
tra d e  secrets. However, i t  is known th a t  
th e  process is  basica lly  s im ila r  to  th a t  
developed by C how dhury  in  1924.

Cooper specialists w ill be g lad  to assist you w ith design problem s  
and  the selection of the best a llo y  for your application. W e 'll be g lad  
to send you  a  n ew  data  sheet g iv ing  analyses, characteristics and  
applications of Cooper standard alloys. W rite  for it today.

E O nly AttOY FOUNDRY WITH Al/ THESE FMNUT.ES j |
• • I m o r o v e d  c ^ e a n t ö ?  • •  v  l # » a v e *  I

over raw  materials Laboratory control over 
d finished products.

. both hand anaDual foundry . . •
ichine molding.
Heat treating of castings up to six
j;ze.

a l l  s u r f a c e s  b r i g h t .

¿ £ £ 2 3 L U T !r"eo n Ä  «0 V 0  Ten,.
.  D e v e l o p m e n ,  o f  f e c i a l  a l l o y s  t o  » . *

unusual requirements.
• T e c h n i c a l  c o n s u l t i n g  s e r v i c e .

S uccessfu l production of a llo y  steel castings depends upon:
(1) a  thorough know ledge of the nature of the alloys used, (2) correct 
design, and  (3) extrem e care in  the preparation of molds, regulation  
of temperatures, pouring, etc. It is a  job for experts ...m en  w ith  "know  
how  . . .  because, each step must be hand led  w ith extreme care.

For tw enty years  Cooper has operated one of the largest foundries 
in the country devoted exclusively to the casting of a llo y  s teels . . .  
stainless steel, m onel, nickel, chrome-iron, chrome-nickel and  other 
special a lloys . . .  for corrosion, heat and  abrasion resistance. Today, 
w e arfe pouring m ore castings than ever before in  our new , com
p lete ly  m odern plant.
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In tlic* e a rlie r  lab o ra to ry  m ethod, 
ab o u t 1.100 g ram s of 40 percent caustic  
soda so lu tion  a re  allowed to a c t on 100 
"l-ams of "round-up  cellulose for 3 lnm rs 
a t  o rd in a ry  tem p era tu res . TUen 400 
g ram s of m onoehloraeetic  acid a re  added, 
and th e  m ix tu re  is allow ed to s tan d  for 
24 hours. 'I.'lie clear viscose so lu tion  is 
then  p rec ip ita ted  w ith 2.000 cubic c en ti
m eters of alcohol and ex trac ted  fo r 10 
h o u rs w ith  SO percent alcohol in a 
Soxhlet a p p a ra tu s  w ith  reflux condenser. 
F u rth e r  purification  yields abou t 140 
g ram s of sodium  cellulose g lyco la te  w ith 
a co n stan t sodium  con ten t of ab o u t 0.3 
percen t. The re su ltin g  p ro d u c t is a  
w a ter soluble e th e r, a lth o u g h  it h a s  som e
tim es erroneously  been called  a cellulose 
ester.

F o r  com parative  purposes th e  40 vari- 
a tio n s  of sodium  cellulose g lyco la te  a re  
tes ted  in a H oeppler v iscosim eter, w ith  
v iscosity  of a 2 p e rcen t so lu tion  a t  20° C. 
in centipoise ( th e  v iscosity  of w a ter a t 
20° 0 . is taken  as 1.00) being considered 
as a s ta n d a rd . T ests of v a rio u s so’dium - 
g lvco la te  p roducts on th e  m a rk e t show 
viscosities ran g in g  from  10 to  1.000 u n its  
centipoise. T he v iscosities of th e  non- 
hom ogeneous, colloidal so lu tions depend 
very larg e ly  on th e  s ta te  of deg rad a tio n  
of th e  cellulose used in th e ir  p rep ara tio n .

W hatev er com m ercial value the  new 
series of p ro d u c ts has is based on the  
h ig h  v iscosity  of th e  so lu tio n s  and  on 
th e ir  power to ge la tin ize  when d ilu ted . 
Low -viscosity p re p a ra tio n s  a re  being 
used as tex tile  d ressin g  and  fin ishing 
agen ts, w hile the  m edium - and  liigh- 
v iscositv  p ro d u c ts  a re  used in m ak in g  
sizing. w allpaper p aste , th ick en in g  
agen ts, and em ployed in th e  p re p a ra tio n  
of em ulsions.

FURFURAL PRODUCTION PLANNED  

FOR DENMARK

F u rfu ra l ,  an  oily, colorless substance 
used as a su b s ti tu te  for w ax and  as a 
com ponent in a p rin tin g -ro lle r  com
pound, will be m an u fac tu red  in  D enm ark 
by th e  s traw b o ard  in d u stry . The ex trac 
tion of fu r fu ra l w ill y ield  also  several 
byproducts. A process has been de
veloped, and it  is expected t h a t  produc
tio n  will s t a r t  soon.

SEALING SPECIALISTS for INDUSTRY
For m ore than h a lf a century, B abb itt specialties have 
been internationally  know n throughout industry. In  
the field o f scientific sealants, one o f the foremost 
names has been N am co, Inc. These tw o w e ll-kno w n  

names are now combined.

Sealants
J o in t a n d  G a sk e t C o m p o u n d s

were developed through the research facilities and field  
experience o f the Babbitt and N am co organizations. 
These sealants have been scientifically form ulated to  
hold steam, water, oils, and other liquids, chemicals, 
solvents, and gases, yet retain permanently w orkable  

joints.

Throughout industry there are countless applica
tions fo r B abbitt Plastic Sealants in  p lan t m ainte
nance, on operating equipm ent and for "on product” 
use. Since B abbitt Sealants never "cement” a jo int, 
speed and efficiency in  pipe line maintenance are in 
creased, and valuable savings in  m anpower and mate
ria l are made possible.

I f  you have a sealing problem  o f any kind, the 
chances are that there is a B abbitt Plastic Sealant to  

solve it.

THE STORY OF SEALANTS: T h is  new , 12-page book de
scribes the  d eve lo p m en t o f B abb itt Plastic Sealants, their  
uses and applications. W r ite  us on your letterhead fo r  a copy.

BA BBITT  INDUSTRIAL 
SPECIALTIES CO.

In terna tional B u ild ing  
Su ite  3153 , 45 R o ckefe ller Plaza, N e w  York

STOCKS OF PALM OIL HELD AT  

LIBERIAN PORTS

Because- of sh ipp ing  sho rtag es , re su lt
ing from  w ar conditions, L ib e ria  has 
been c u t off from  the  m ark e ts  for palm  
oil, n o rm ally  one of th e  c o u n try ’s chief 
crops. In  11)41 only a sam ple  sh ipm ent 
of 55 ga llons w as exported , an d  in 1942 
no paim  oil w hatever was sh ipped  out. 
I t  is rep o rted  th a t  lid,850 im p eria l gal
lons of palm  oil. av ailab le  for shipm ent, 
a re  s to red  a t  th e  p o rt of Sinoe.

T he q u a lity  of L iberian  palm  oil is 
sa id  to  be in ferio r to th a t  produced in 
B ritish  W est A frican  colonies where 
such com m odities a re  inspected , graded, 
and contro lled . T he free  fa tty -ac id  con
te n t  of L ib e rian  palm  oil is reported  to 
run  from  40 to 55 percen t, w hereas oil 
from N ig eria  can be exported  w ith  a fice 
fa tty -ac id  co n ten t of only 5 percent.



They 
W an ted  

A  Tank 
N i n e  F e e t  H i g h !

I t  W O U L D  have been easy to make 
it  in  three sections and assemble it  lik e  
a tower. But the customer wanted a tank  
9 feet h igh  and 30 inches in  diameter, 
all in  one piece, o f acid -proof chemical 
stoneware. A nd that is w hat M aurice  
K n ig h t engineers designed and K n ig h t  
craftsmen made fo r him.

From  a practical standpoint, w e c riti
cize ourselves fo r advertising K n ig h t- 
W a re  o f such size, fo r it  requires utmost 
care in  processing and handling. A lso, to  
get such b ig  pieces in  th e ir green state 
in to  kilns fo r firing  is a delicate job  
w ro u g h t w ith  d ifficu lties . T h is  tan k  
w eighed close to a ton.

Such manufacture reflects the K n ig h t  
experience and ability to m ake alm ost 
any size and type o f acid-proof, leak- 
p ro o f chemical stoneware to the cus
tom er’s ow n specifications.

In  addition to special pieces, K n ig h t-  
W are  can be had in  standard items such 
as valves, pipes, fittings, acid jars, kettles, 
coils, filters and towers. As w ith  all 
K n ig h t-W are , the bodyitselj, not the glaze 
or coating, is acid and corrosion-proof.

MAURICE  A. KNIGHT
106 K elly A venue, A kron , Ohio
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Engineered b y  the  FLETCHER WORKS, G len w o o d  A v e . & 2 n d  St., Phila., Pa-

ABSTRACTS FROM FOREIGN LITERATURE

operation . T h is figure corresponds 
closely to  th a t  fo r large-scale operation , 
which is  5 g. per sq.m.

R a te  of g row th  of th e  film decreases 
considerab ly  w ith  increased  th ick n ess of 
th e  film. In  anodic o x idation  w ith su l
p h u ric  acid  i t  w as found th a t  as th e  
film grow s th ick er, an  increasing ly  g re a t
er p a r t  of th e  c u rre n t is expended on 
evolution  of oxygen a t  th e  anode. T h ick
ness of th e  oxide film can be determ ined  
011 th e  basis of th e  am o u n t of e lec tric ity  
u tilized .

Digest iro m  “ Mechanism o£ Anodic O x i
da tion  o f A lum inum  in S ulphuric  ac id” , by 
G V. Akim ov, N. I,. Tomashov, and M . N. 
T iu k in a , Z h u m a l Obshchci K htm ii X I I ,  
No. 9-10, 433-448, 1942. (Published in 
Iiuss ia .)

INHIBITORS IN  PETROLEUM PRODUCTS

An  u n i q u e  m ethod has been developed 
by th e  S ta n d a rd  Oil Co. of B raz il for 
th e  d e te rm in a tio n  of in h ib ito rs  in p e tro 
leum  p roducts , based on th e  saponifica
tio n  reaction .

A c tu a l d e te rm in a tio n  is c a rried  o u t  as 
fo llow s: 20 g. of th e  in h ib ited  o il a re  
placed in  a  250 cc. E rlenm eyer flask, th en  
20 cc. of pe tro leum  e th e r an d  20 cc. of
0.5N alcoholic so lu tio n  of K O H  are 
added. A nother flask is p rovided w ith  a 
contro l so lu tio n  of 20 cc. of petro leum  
e th e r and 20 cc. of 0.5N alcoholic KOH. 
B oth  th e  sam ple  an d  th e  con tro l te s t  are  
refluxed 3 h r. and th en  p e rm itte d  to  cool,

FILM ON ALUMINUM ALLOYS

A n o d ic  oxidation  is one of th e  im p o rt
a n t  m ethods for p rov id ing  a p ro tec tive  
su rface  to  a irp lan e  p a r ts  m ade of a lu 
m inum  alloys. P a r ts  sub jected  to  anodic 
trea tm e n t by th e  su lp h u ric  acid m ethod 
followed by tre a tm e n t w ith  a  so lu tion  
of po tassium  b ichrom ate  have served for 
m ore th an  a y ear w ith o u t any  fu r th e r  
p ro tec tion  and  w ith o u t show ing an y  
s 'g n s  of corrosion. M oreover, th is  anodic 
film m akes an  excellent base for a p p li
cation  of lacquers and pa in ts , w hereas 
u n trea te d  a lum inum  h as  very poor a d 
hesive q u a litie s  for th a t  purpose.

E lec tro ly tes  used in th e  anodic ox id a 
tion  of such a lum inum  alloys m u st have 
a m ild ly  corrosive effect on the  oxide 
film being form ed, o therw ise  th e  f irs t 
passive film form ed w ill he so dense 
th a t  i t  w ill p rev en t the  anodic process 
from  proceeding. I f  th ey  a re  too co rro 
sive th ey  w ill d estro y  th e  film  as ra p id ly  
a s  i t  is form ed. S a tis fac to ry  e lectro 
ly tes a re  oxalic  acid , su lp h u ric  acid, su l
phates, a lu m  and p e rm anganates.

T he process can be follow ed by w atch
ing th e  change in w eigh t of th e  a rtic le  
being trea te d . U nder th e  experim ental 
conditions in  th is  case th e  r a te  of chem- 
eal so lu tion  of the  Al„0a w as 0.0023 g. 

of a lu m in u m  per m in u te  from  1 sq.in. 
which would m ean a loss of 4.0 g. of a lu 
m inum  per sq.m . d u rin g  a 20-m inute

When Hell 
Broke Loose In Tunis

JjlF ’VL Layne Wells and Pumps were
Mdt in the thick of things when hell

broke loose to crush the Axis 
I n  troops in Tunis. Only the mili-

5 ^ : '  tary authorities could tell of
'-¿Ft  how they came through, but if

they were not destroyed by the 
enemy— or our own terrific fire power, those 
sturdily built, tough and long lasting Wells 
and Pumps are still in there pitching— produc
ing millions of gallons of water daily.

The Wells and Pumps in Tunis— and those 
throughout the African W ar Zone— Dakar, A l
giers, Casablanca, Sousse, Kairouan, etc., were 
installed by Layne Engineers for peacetime 
duty, but they had the guts that made them 
give outstanding war-time service.

Whether for peace or war, Layne W ell 
W ater Systems and Pumps stand alone in 
skilful design, proven superior features, long 
life and highest efficiency. They are, accord
ing to the Layne slogan "Better Built for Better 
Service."

In the post-war era your Layne Wells and 
Pumps will be still higher in efficiency— longer 
in life and of further improved design. In the 
meantime, the Layne Organization is endeavor
ing to keep all industrial and municipal in
stallations in repair and operating at peak 
efficiency. For literature, address, Layne & 
Bowler, Inc. General Offices, Memphis, Tenn.

F l e t c h e r - e n g  .  

fe a tu re s  f o r ^

B E T T E R  

S E P A R A T I O N

A sk  for 

catalog
Get

detailsAFFILIATED COMPANIES: Lny ne-Arkansas Co., Stuttgart, Ark. * Layne-Atlantlc Co.. Norfolk, Va. * Layno-Bowler New England Corp.. Boston. Mass. * Layne-Central Co., Memphis, Tenn. * Layne-Northern Co., Mishawaka. Ind. ★ Laync- Loulsiann Co.. Lake Charles, Im». * Louisiana Well Co.. Monroe, Ln. * Layne-New York Co.. New York City * Layne-Northwest Co.. Milwaukee. Wls. * Lnyne-Ohlo Co., Columbus, Ohio * Layne-Texas Co., Houston, Texas * Layne- Westem Co., Kansas City, Mo. * Layne-Wcstem Co. of Minnesota. Minneapolis, Minn. * International Water Supply Ltd., London, Ontario. Canada.

L a y n e
W E L L  W A T E R  S Y S T E M S  

D E E P  W E L L  P U M P S

S IG H T -F E E D  LU B R IC A T IO N  TANGENTIAL J d
is a rra n g e d  so o p e ra to r  a lw ay s can  OUTLET j-gpr
see the oil flowing to  the b ea rin g s  . . . Assists rem oval o f  
A g u a ra n te e  of cool, free-running liquor from curb. N ote inspection door, 
b earings an d  low-cost o p e ra tio n . giving access to outside o f  basket.

FLETCHER HIGH-SPEED CENTRIFUGALS
Builders o f Well Water Systems 

fo r Every Municipal and Industrial Need
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YOU’RE SURE TO FIND THE RIGHT INSULATION
a t

Corkboard • Cork Covering • Temlok •  Fiberglas* •  Mineral Wool Board • Foamglas

♦Reg; U. S. Pat. Off. O.-C. F. Corp.
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W O N D E R IN G  which type of insulation w ill be best 
for your low -tem perature construction? W hich w ill 

give the most economical service . . . which w ill be best 
for available refrigerating equipm ent . . .  or which will fit 
your pocketbook? Y o u ’ll get unbiased answers to  these 
and other questions about insulation a t Arm strong’s—  
"Insulation  H eadquarters.” A nd you’ll be sure the  
answers are right, because Arm strong’s engineers—  
backed by 38 years of experience— can offer this com
plete line of insulating materials.

C O R K BO A R D
A rm stro n g ’s C ork b oard  is reco m m en d ed  w ith o u t  res

erv a tio n  b eca u se  o f its  record  o f d e p e n d a b ility  u n d er  
sev ere  serv ice  co n d it io n s . C ork b oard — lo n g  regard ed  as 
th e  sta n d a rd  for  lo w -tem p era tu re  in s u la t io n —-is lig h t , 
stro n g , r ig id , an d  is h ig h ly  r e s is ta n t to  m o istu re  an d  
co m m o n  form s o f d e ter io ra tio n .

M IN E R A L  W OOL BO A R D
This structurally strong board is processed from  

mineral wool and suitable binders. I t  is an effective 
barrier to heat, has good moisture resistance, and is free 
from  objectionable odors. A rm strong’s M in era l W ool 
Board is self-supporting, w ill not settle, sag, or w arp. I t  is 
especially recommended where original cost is a factor.

FO A M G LA S
M ad e of thousands of tin y  glass cells, A rm strong’s 

Foamglas is moistureproof and vaporproof. Hence, it  
holds its insulating efficiency perm anently. L ike  other 
forms of glass, i t  w ill not burn. Foamglas is light, easily 
workable, and its average compressive strength of 150 
pounds per square inch enables i t  to support heavy loads.

CORK CO VERING

A r m str o n g ’s C ork  C o v er in g  
is  a v a ila b le  for  in s u la tin g  a ll 
s iz e s  o f co ld  lin e s  a n d  f it 
t in g s . I t  f its  a c c u r a te ly  a n d  
p ro v id es  la s t in g  p r o te c t io n  a t  
a n y  lo w  te m p era tu re .

A ll A rm strong’s Insu lation  
M ateria ls  are available for 

im m ediate shipment w ithout p rio rity . So w hatever your 
insulation needs m ay be, get in  touch w ith  " In su la tio n  
Headquarters.”  W rite  today to  Arm strong C ork  
Com pany, Building M ateria ls  D ivis ion, 3306 
Concord Street, Lancaster, Pennsylvania.
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hatâ r V
NVIEES \ 

a t t r i t i o n  V

1 n « u s  \ ; I .

1  r U B B £ R  \

1  r e c l a i ^  f l

I
Famous for over forty years, Rob
inson “Unique” machines today 
incorporate the most advanced en
gineering design and construction. 
Illustrated manuals and expert 
counsel are yours for the asking!

R O B IN S O N
MANUFACTURING COMPANY 

30 CHURCH ST., NEW YORK
WORKS: MtlNCY, PA.
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  (N  -  n) 2 8 X 1 0 0
p e rc e n t  in h ib i to r  =  ----------— rr-y ¡---------

D iges t fro m  “ D e te rm in a tio n  o f In h ib i t 
ors in  P e tro leum  P rod uc ts ,”  b y  C. K  
N abuco de A ra u jo  J u n io r  and Leopoldo 
A . M iguez  de M e llo , A na is da A s s o c u i c a o  
Q u i m i c a  d o  B r a Ś i l  I, No. 1, 1G-1S, 1942. 
(P u b lish e d  in  B ra z il. )

DRYING
□

D o w n  T o

a f te r  wliieli 20 cc. of n eu tra lized  alcohol 
a re  added and  th e  so lu tion  t i t r a te d  w ith 
O.oN HC1 so lu tion , using  phenolphthale in  
as ind icato r.

If  .V is CC. of O.oN HC1 used in neu 
tra liz a tio n  of the  con tro l, n th e  ee. of 
O.oN HC1 used in n eu tra liza tio n  of th e  
sam ple, I" the  index of saponification  of 
th e  in h ib ito r, and m the  w eight of 
sam ple, then

that’s Critical 
and exacting 
drying; . . . 
the kind of

L.I

dryingothat is 
produced by

COLUMBIUM IN NITRIDING STEEL

P r e s e n c e  of th e  elem ent eolum hium  in 
carbon steels causes a  considerable in 
crease in th e  su rface  h a rd n ess  of the 
steel d u rin g  n itr id in g  and also increases 
th e  th ickness of th e  n itr id e d  layer, tliu s 
acce le ra tin g  th e  process. Only the  ac
tive  o r free coluinbiuiu has th is  effect, 
since th a t  portion  of th e  elem ent p res
en t as the  carbide  does n o t tak e  p a r t in 
th e  n itr id in g  process. The q u a n tity  of 
active  eolum hium  which does ta k e  p a r t  
in  th e  reac tion  depends p rim a rily  upon 
the  so lu b ility  of th is  m etal in iron  in 
th e  solid form  in the  presence of o ther 
com ponents. An excess of th e  elem ent 
is <>f no benefit.

An a ttach ed  tab le  gives th e  V ickers 
h a rdness (P = 2 0  kg.) of tw o n itr id ed  
stee ls : (A ) which co n ta in s 1 percent
a lum inum  and som e eolum bium  and 
(B ) which co n ta in s only th e  1 percen t 
a lum inum  an d  no eolum bium .

Digest from  “ E ffect o f N iobium  in 
N itr id in g  S teel". by N. M. Voronov. 
Z harnal P riktadnai K h im ii N \ . No. 1-2. 
47-50, 1942. (Published i l l  Russia.)

Hardening Efiect of Columbium in 
N itrided Steels

(Duration of Process* 5 hr.)

ENGINEERING
CORP.

350 M A D I S O N  A Y E .  

N E W  Y O R K ,  N. Y.

C H IC A G O

DETROIT

M O N TREAL

J. 0 . ROSS

Hardness 
Before 

Process Nitriding 
Temperature (Annealed) 

500° 96
500° 78

600° SS
600° S2

650° 90
050° So

PETROLEUM PRODUCTION IN MEXICO

T o t a l  production  o f crude  petro leum  in 
Mexico from  1901 (when o p erations firs t 
began in th a t  co u n try ) th ro u g h  1941 
am ounted  to some 2,034,103,000 hid. 
D uring  the  la t te r  p a r t  of 1941 th ere  
was a considerable increase of a c tiv ity  
in oil well d r illin g  in M exican fields. 
A to ta l of 22 wells was drilled  d u rin g  
th a t  year, 12 of which were productive. 
These had an  in it ia l  to ta l  cap acity  of 
some 29,(500 bhl. of crude oil da ily .

Some 42,(503,300 bid. of various petro
leum products were produced d u rin g  
1941, 45.0 percen t of w hich w as fuel 
oil, 22.4 percen t crude gasoline, 10.1 
percen t refined gasoline, an d  9.7 per
cent gas oil.

P re se n t outlook fo r Mexico’s petro leum

Hardness Percent 
After Increase in 

Nitriding Hardness 
250 * 260

. 129 165



in d u stry  is favorable silice the  N orth  
A m erican m ark e t is good under p resen t 
w ar conditions. To encourage fu r th e r  
a c tiv ity , th e  U n ited  S ta te s  is to provide 
the necessary  equipm ent and m achinery  
for expansion in th e  M exican fields.

Digest from  “ Petro leum  A c tiv it ie s  in 
Mexico u n til December 31, 1911” , B o ld in  
de Minan y Petróleo  X I I I ,  No. 4, 119-191, 
1942. (Published in Mexico.)

B razilian Iron and Steel Industry
(Thousands of Tons!

Year
Cast Iron 

Production Exports
-Iron and S 

Imports
cel-------
Consum

1931... 28 26 54
1932... 29 30 59
1933.. . 47 60 107
1934.. . 59 74 133
1935... 04 99 163
1936.... 78 106 185
1937.. . 98 132 230
193S 122 2 93 213
1939 160 23 91 227
1940.... 186 31 95 251
1941 209 55 74 227

D iv is ion  A t la s  F ou n d ry  Co.

CHORE

VINYL PHENYL ETHER

V i n y l  phenyl e th e r h as been success
fu lly  syn thesized  on a sm all scale in 
the  follow ing m an n er: .'100 g. of phenol 
were placed in an au toc lave  in th e  p res
ence of 5-20 percen t c a ta ly s t , which was 
caustic  po tash  in th is  case. A cetylene 
was added from  a cy linder a t  an  in itia l 
p ressu re  of from  10 to 18 a tm . and the  
process w as carried  ou t a t  a tem p era tu re  
of ab o u t ISO deg. G.

W hen d ry  phenol was used in th e  
syn th esis , th e  end p ro d u c t was a v itre 
ous, resinous m ass. T his was und o u b t
edly the  re su lt  of side reac tio n s as well 
as of th e  tendency of v inyl phenyl e th e r 
to tlierm opolym erize. Several experi
m ents were conducted in which sm all 
q u a n tit ie s  of w a ter (from  10 to  15 p e r
cen t) were added to th e  phenol in the  
au toclave. The re su ltin g  vinyl phenyl 
e th e r could be se p a ra ted  o u t in th e  
pu re  form  w ith  a y ield of ab o u t 00-80 
percent.

M etal chlorides were found in th e  ex
perim en ts  to  be effective c a ta ly s ts  for 
the  po lym erization  of vinyl phenyl e ther. 
The re su ltin g  polym ers were colorless, 
t ra n s p a re n t  m ate ria ls .

Digest from  "S ynthesis  and P roperties o f 
A ry l-V in y l E the rs” , by M. F. Shostakovski 
aDd M . S. B urm is trova . Zhurnal Prikladnoi 
K h im ii X V , No. 4, 260-266. 1942. (P ub
lished in  Russia.)

IRON AND STEEL IN BRAZIL

B r a z i l 's  consum ption  of iron  ore for 
th e  dom estic  p roduction  of cast, iron 
and steel has increased  considerably 
since 1931. The n a tio n a l p roduction  of 
eas t iron  in 1941 w as seven tim es as 
g re a t  as th a t  of 1931, and the  produc
tion  of steel was six tim es as g re a t. Im 
p o rts  of these  m a te ria ls  in 1941 were 
th ree  tim es as g re a t and  the  consum p
tio n  four tim es as g re a t as com pared 
w ith  1931.

An accom panying tab le  shows the  
g row th  in th e  B raz ilian  consum ption of 
c as t iron  and steel (raw  m a te ria l)  in 
th o u san d s of tons.

Digest from  "C ast Iron , Iro n  and Steel. 
Analys is  o f the N a tiona l Consumption o f 
Raw M a te ria l in  the Period 1931-41,”  
B oletim  do Conselho Federal de Comercio 
E xterio r  V, No. 31, 1-2, 1942. (Published 
in B ra z il.)

to worry about 
when you use 
G-T PACKINGS

. . . because P A L M E TTO  an d  a ll  of 
the other G-T Packings s tay soft 
. . . last longer . . . reduce the fre 
quency of repacking.
G-T Packings assure these results 
because of their internal lu b rica 
tion. These packings are  not m ere ly  
dipped in  lubricant after b ra id 
ing . Their exclusive m anufacturing  
process thoroughly saturates each  
in d iv id u a l strand w ith  a  special 
lubricant before the strands are  
braided , p la ited  or tw isted. M o re 
over, each • of the d ifferent G-T  
Packings (see list below ) has a  spe
c ia l lubricant . . . developed for its 
particu lar service . . . and  com
pounded in  our ow n p lan t.
These are  some of the reasons w h y  
G-T Packings assure sm allest 
y e a rly  p ack in g  cost . . . and  w h y  
it w ill p a y  you  to try  them.

WRITE FOR LITERATURE

TWISTED
For va lve  «»«mi,each 

strand a perfect piece of 
lubricated packing.

GREENE, TWEED & COMPANY
Bronx Blvd. at 238th St., New York, N. Y.

B u l le t in  a v a i l a b l e  on  reques t .

BRAIDED
For rode and «hesfts; 
layer over layer construc
tion insures un iform ly  
oven bearing surfaces.

w l  Unusual skill is required for the pro- 
ducllon of corrosion resistant cast

ings of correct analyses lo combat the 
attack of salt, caustic, acids, heat and 
abrasion. Many Atlas foundrymen have 
been specializing in alloy steel castings 
for over twenty years and are able to 
determine the proper analyses for any 
desired specification. Our engineering 
facilities are available lo minimize your 
problems. Much can be gained by con
sulting with us when your product is in 
the layout stage for it is then that our 
assistance can be of full value.

PALMETTO
for steam, hot water, air. PA L C O for wofor. 
P E IR O  for oils. C U T N O  for alkalis. 
S U P E R C U T N O  (blue asbestos,1 far adds. 

KLERO for foods.

540 LYONS AVENUE IRVINGTON, N. J.

CHEM ICAL & M ETA LLU R G IC A L E N G IN E E R IN G  .  J U N E  19ĄS .
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T h e  W m ,  P o w e l l  C o m p a n y
D e p e n d a b l e  V a l v e s  s i n c e  1 8 4 6  

Cincinnati, Ohio

Fig. 25033 W. E.— C lass 2500 p ound  C a s t 
Steel Angle V alve w ith  welding ends, ou tside  
screw rising  stem , b o lted  flanged  yoke an d  
sp u r gears. C an  be equ ipped  w ith  bevel gears 
and  m o to r o p era to r. R egu larly  furnished w ith 
sem i-cone sea t an d  d isc b u t  for special th ro t
tlin g  service can  be fu rn ished  w ith  p iston- 
guided disc. (F ig. 25028 W . E .)

Fig. 1331W. E.— Class 1500 pound  C ast Steel 
G lobe V alve w ith  welding ends, ou tside  screw 
rising stem  an d  b o lted  flanged  yoke. Sizes 3 "  
and  larger a re  regu larly  furnished w ith  A n ti
friction  bearing  yoke an d  sp u r gears.

Fig. 9003 W. E.—C lass 900 pound  C ast S teel 
G a te  V alve w ith  welding ends, ou tside  screw 
rising stem  an d  bo lted  flanged yoke. S ea t and  
disc a re  h a rd  faced w ith  S tellite .

Fig. 9003 W. E.

Fig. 1331 W. E.

In  th e  co lossal jo b  now  b e in g  acco m p lish ed  b y  A m e ric a n  
in d u s try , e v e ry  m a n , e v e ry  m ach in e , e v e ry  p iece o f e q u ip 
m e n t p la y s  a n  im p o r ta n t  p a r t .  A n d  e v e ry  one know s th a t  
In d u s tr y  can  g ive no  b e t te r  p e rfo rm a n c e  th a n  th e  va lves 
w hich  c o n tro l th e  f lu id s  o r  v a p o rs  th a t  give L ife to  In d u s try .  
T h e  su p p o rtin g  c a s t in  th e  g re a te s t  p ro d u c tio n  th e  w orld  
has  ev e r seen  co n s is ts  o f— V alves. T o  th is  role, P ow ell 
b r in g s th e  K N O W -H O W  o f 97 y e a rs  o f  sp q e ja li^a tio n  in 
v a lve  en g in ee rin g  . . . sp e c ia liz a tio n  in  v a lv e  design , fu n c 
tio n , ap p lic a tio n , co n se rv a tio n  . . . sp e c ia liz a tio n  in  im 
p ro v e m e n t o f w o rk m a n sh ip  a n d  m a te r ia ls  th ro u g h  a p e rio d  
o f  a lm o s t a c e n tu ry . T h a t ’s w h y  to d a y  P ow ell V alves are  
g iv ing  a  fau ltle ss  p e rfo rm an ce  in  th e  ep ic  d ra m a  o f  A m e ri
can  w a rtim e  p ro d u c tio n .

Fig.
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J O H  N S - M A N V 1 L L E Johns-Manville
| j 2 | INDUSTRIAL INSULATIONS
fn T o  d u c t  s FOR EVERY TEMPERATURE. . . FOR EVERY SERVICE
j | .  J U X E  19.'¡3 •  C H EM IC A L & M ET A L LU R G IC A L  EN G IN EER IN G

INSULATION FOR TEMPERATURES TO 1900° F. J -M  S u p erex  
B lo ck s h a v e  long  b een  s ta n d a r d  fo r th is  serv ice . H ig h  h e a t  
re s is tan c e , low  th e rm a l c o n d u c tiv ity . S izes 3 "  x  18", 6 "  
x  3 6 "  a n d  1 2 " x  3 6 " ;  f ro m  1" to  4 "  th ic k .

FOR STEAM LINES UP TO 7 0 0 °  F. J -M  A sb es to -S p o n g e  F e l te d  
P ip e  In su la tio n  is reco m m e n d e d  w h ere  m a x im u m  effic iency , 
h ig h  sa lv ag e  a n d  re s is ta n c e  to  a b u se  a re  essen tia l. F o r  
te m p e ra tu re s  o v e r 700°, u sed  in  c o m b in a tio n  w ith  S u p erex . 
I t  is a v a ilab le  in  3 -ft. len g th s , fro m  1" to  3 "  th ic k , fo r 

s ta n d a r d  p ip e  sizes.

FURNACE INSULATION UP TO 2 6 0 0 °  F. J -M  In s u la tin g  B ric k  
a n d  In s u la t in g  F ire  B r ic k  a re  av a ilab le  in  7 ty p e s , w ith  
te m p e ra tu re  l im its  ra n g in g  fro m  1600° F . to  2600° F . All 
p ro v id e  l ig h t  w e ig h t, low  c o n d u c tiv ity .

F o r de ta ils  on these m ateria ls , and  on th e  com plete J -M  
In su la tio n  line, w rite  for C ata log  G I-6A . Johns-M anv ille , 22 
E a s t  4 0 th  S tree t, N ew  Y ork, N . Y.

J - M  In d u s tr ia l  In s u la t i o n s  cover every  ty p e  o f 

h eat contro l. E a c h  ty p e  o f insu la tio n  is ta ilo r-  

m ade to  f it  th e  p a rtic u la r jo b  fo r w h ich  i t  was 

designed. In  a d d itio n : J o h n s -M a n v ille ’s 85 years ’ 

experience in  every  conceivable ty p e  o f in su la 

tio n  p roblem  m akes i t  possible fo r J - M  E n g i

neers to  design insu la tio n  applications fo r special 

conditions w ith  u tm o st speed, thoroughness and  

econom y. F o llo w in g  are ju s t a few  o f th e  m a n y  

types o f J -M  In d u s tr ia l In s u la tio n s :

FOR TEMPERATURES TO 6 0 0 °  F. J -M  8 5 %  M a g n e s ia  h a s  b een  
fo r m a n y  y e a rs  th e  m o st w id e ly  u se d  b lo ck  a n d  p ipe  in su 
la tio n  fo r te m p e ra tu re s  to  600° F .  a n d , in  co m b in a tio n  w ith  
S up erex , fo r h ig h er te m p e ra tu re s . M a in ta in s  h igh  in su 
la tin g  efficiency. S ta n d a rd  b lo ck  sizes 3 "  x  18", 6 "  x  3 6 " 
a n d  12" x  3 6 " ;  fro m  I "  to  4 "  th ic k .



CHEMICAL ENGINEER'S BOOKSHELF

AM ERICAN PO TA SH
PO TA SH  IN  N O R TH  A M ER IC A . By 

•/. IP. Turrentine. P ublished  by R e in 
bold P u b lish in g  Corp., New York, 
N. Y. 1S6 pages. P rice  $3.50.

I>" 1926 th ere  appeared  th e  book “P o t
ash : A Review, E s tim a te  and F o re c as t '’ 
by th e  above au th o r. The p rim a ry  p u r
pose of th e  p re sen t volum e is to review 
the  developm ents, both econom ic and 
technological, th a t  have taken  place in  
the  dom estic  po tash  in d u s try  since those 
d a rk  days of th e  m iddle  tw enties, when 
only a h an d fu l of governm ent and in d u s
t ry  o p tim ists , includ ing  th e  a u th o r , p re 
vented th is  co u n try  from  se ttl in g  back 
in to  com fortab le  and  com plete depend
ence upon G erm an im p o rts  for po tash  
supplies. No one is b e tte r  fitted to 
chronicle the  rem arkab le  developm ents 
of the  A m erican po tash  in d u s try  th an  
T u rren tin e . who is now p re sid en t of the  
A m erican P o ta sh  I n s t i tu te  and  for m any 
y ears  was in charge of P o ta sh  In v e s ti
g a tio n s  of the  IT. S. D ep artm en t of 
A g ricu ltu re .

F ir s t ,  th e  a u th o r  devotes considerable 
space to  o u tlin in g  po tash  developm ents 
d u rin g  th e  p a s t 10 y ears, both dom estic  
and foreign. M ajor leg is la tiv e  and carte l 
actions re la tin g  to  th is  chem ical raw  
m ate ria l a re  included in  th is  section. 
N ext some 55 pages deal w ith  the  uses 
of po tash  in A m erican a g ric u ltu re  and 
in d u stry . T h is section includes con
siderable s ta tis t ic a l  d a ta , w ith  figures 
on im ports and ex p o rts  in tab le  and 
c h art form s. The final c h ap te r  of 75 
pages deals w ith  the  technology of p o t
ash p roduction  in th is  co u n try , includ 
ing th a t  a t  S earlcs L ake, th e  g re a t 
P erm ian  B asin  deposits , an d  th e  recen tly  
exploited S a ld u ro  M arsh  brines. M ost 
of the  m a te ria l in th is  technology sec
tion is quoted  d ire c tly  from  recen t 
a rtic le s  w hich have  appeared  in the  
technical l i te ra tu re .

T u rren tin e  h as tu rn ed  o u t a n  excel
len t sum m ary  of the  developm ents of 
the dom estic  po tash  s itu a tio n  since 1926, 
and th is  volum e w ill un d o u b ted ly  be 
welcomed by all persons in te res ted  in  
th is  g re a t and in d ependen t A m erican  in 
d u stry .

COAL A N D  COKE

COKE FO R M A TIO N  PR O C ESS AND 
T H E  PH Y SIC O -C H E M IC A L  p r o p 
e r t i e s  OF COALS. By IF. Swiet- 
oslawski. P u b lish ed  by P o lish  I n s t i 
tu te  of A rts  and Sciences in  A m erica, 
New Y ork, N. Y. 145 pages. P rice  
$3.50.

Reviewed by F. C. Nachod 
I t  i s  g ra tify in g  to  no te  th a t  w ars  also 
b ring  abou t good developm ents. Dr. 
Sw ietoslaw ski, fo rm erly  of th e  In s t i tu te  
of Technology of W arsaw , published  th is  
book o rig in a lly  in  P o lish . As a n  exile 
from  h is  n a tiv e  P o land , he cam e to th is  
c o u n try  and subsequen tly  b is w ork  w as

published in  E n g lish , th u s  m ak in g  a v a il
able to  th e  A nglo-Saxon audience a  la rg e  
a m o u n t of d a ta  and  experim en ts which 
o therw ise  w ould probab ly  n o t have been 
accessible.

T he p re sen t booklet does no t p re tend  
to be a com prehensive trea tise  on the 
sub ject. The a u th o r  is aw are  th a t  an  
A m erican  Chem ical Society m onograph 
is in p re p a ra tio n  w hich w ill cover the 
sub jec t and  th e  p e rta in in g  l ite ra tu re  
com pletely. The scope of th e  book m ay 
be understood  by an  ex am ination  of the 
ch ap ter h ead ings:

Coals as in hom ogeneous system s, A d
so rp tio n  and S o rp tion  Phenom ena in 
Coals, D evelopm ent of Surface  by A cti
vation  Processes, Ig n itio n  T em p era tu re  
of Solid  Fuels, P la s t ic i ty  of B itum inous 
Coals, P la s t ic i ty  Phenom ena and B ind
ing C ap ac ity  of Coals. A g g lu tin a tio n  Ca
p ac ity  of Coals, Sw elling  Phenom ena in 
Coking Coals, B in ary  M ix tu re  M ethod, 
P e rm eab ility  of the  P la s tic  Zone, H ea t 
of C arbon ization  of Coals, T o ta l A m ount 
of Gases and V apors developed d u rin g  
C arbonization , Physico-C hem ical A naly
ses of the  Coke F o rm atio n  Process, Coke 
F o rm a tio n  Process in M ix tu res of Non- 
Coking Coals and P itch , O ptim al Con
d itio n s  for th e  Coke F o rm a tio n  Process.

The booklet is recom m ended to  the  
chem ist and  the  chem ical engineer w ork 
ing in th is  field.

G A S PROCEEDINGS

PR O C EE D IN G S OF T H E  A M ER IC A N  
GAS A SSO C IA TIO N , 1942. P ub lished  
by A m erican  Gas A ssocia tion , New 
Y ork, N. Y. 441 pages. P rice  $3 to  
m em bers, $7 to  non mem bers.

T h i s  is th e  u su a l p r in tin g  of a ll the 
techn ical a rtic le s  and com m ittee p ro 
ceedings for m eetings d u rin g  th e  calen
d a r  y ear 1942. I t  rep resen ts a  m ust 
item  in any  lib ra ry  w hich pre tends to  
keep in touch  w ith  e ith e r n a tu ra l  gas 
or m an u fac tu red  gas l ite ra tu re .

SMALL PARTICLES

M IC R O M E R ITIC S . By J. M. Dallavalle. 
P u b lish ed  by P itm a n  P u b lish in g  Corp. 
New Y o rk ,' N. Y. 428 pages. P rice  
$8.50.

Reviewed by Lincoln T. Work 
T h i s  t itle , derived from  th e  Greek from 
“ sm all” and “ p a r t”  is used to cover th e  
technology of fine pa rtic les . The a u th o r 
h as in troduced  th e  w ork by d iscussing 
th e  o rd er of m agn itude  of p a rtic le  size 
m easu rem en t which th is  covers, nam ely, 
th e  range  from  10-1 to  10s m icrons, d is 
cussing th e  ap p lica tio n  to soil physics; 
m in eral physics; chem ical eng ineering ; 
geology— ground  w a te r and p e tro leu m ; 
hydrology— siltin g  of s tre am s; and o th er 
ap p lica tio n s . He considers extensively  
th e  dynam ics of sm all p a rtic le s  and  th e ir  
shape and  size d is tr ib u tio n . U nder 
“ MetbocU of P a r tic le  Size M easurem ent”

he includes th e  d irec t m ethods of sieve 
and  m icroscopic m easu rem en t and  those 
in d irec t m ethods w hich a re  based  on 
se ttlin g  ch ara c te ris tic s  of th e  p a rtic le s . 
He d iscusses th e  theo ry  of siev ing  and 
g rad in g  of m ate ria ls  w ith  an  up-to -date  
d iscussion of ca lib ra tio n  of sieves. He 
deals a t  some length  w ith  th e  a r ra n g e 
m ent of p a rtic le s  in space, from  th e  p ack 
ing of spheres to  the  h a n d lin g  of h e te ro 
geneous system s and  th e  flow th rough  
beds of packed solids.

E lec trica l and op tical p roperties , sonic 
flocculation, therm o-dynam ics, includ ing  
a d so rp tio n  and chem ical p ro p erties  a re  
also presen ted . T hree ch ap ters  a re  d e 
voted to  th e  flow of fluids th ro u g h  p ack 
ing, in filtra tio n  and pa rtic le -m eistu re  
re la tio n sh ip s , and  c ap illa r ity . A nother 
ch ap te r dicusses th e  d e te rm in a tio n  of 
p a rtic le  surface , u tiliz in g  s ta tis t ic a l  and 
experim ental m ethods, and  perm eab ility , 
ad so rp tion  and o p tica l m ethods. Two 
c h ap te rs  a rc  devoted to m uds and s lu r 
ries and  th e  tra n s p o r t  of p a rtic le s . 
C h ap te rs  on g rin d in g , a ir  sep a ra tio n , and 
a tm o sp h eric  and in d u s tr ia l  d u s t com
p lete th e  tre a tm e n t. T he a u th o r  a p 
pends an  extensive  selected b ib liography 
covering  e a r ly  work to  the  p resen t tim e.

G eneral t re a tm e n t of the sub ject is 
com prehensive, th e  m ate ria l is covered 
m ath em a tica lly  and m any  different a p 
proaches to  th e  several phases of th is  
sub ject a re  reviewed. The a u th o r has 
u n d ertak en  some critica l com m entary  but 
in m any  cases th e  w ork reviewed is not 
in teg ra ted . As a te x t o r reference w ork 
in th e  field, th is  book gives a  good 
s ta tem en t of th e  fundam ental principle? 
and p ractica l operation  of a w ide v a rie ty  
of subjects in which th is  ran g e  of p a r
ticle  size is im p o rtan t. I t  should be 
useful as a  te x t  for the  stu d en t and as 
a  handbook for th e  sp ec ia lis t in th is  
field.

EXPOSITION OF FUNDAM ENTALS

A IR  C O N D ITIO N IN G  ANALYSTS. By 
William Goodman. P ub lished  by The 
M acm illan  Co., New Y ork, N. Y. 455 
pages, p lus seven psychrom etric  c h a rts . . 
P rice  $6.

Reviewed by T. It. Olive 
S ix o e  the  appearance  in 1938 of Air. 
Goodm an’s e a rlie r  book, tlie  T ran e  A ir 
C ondition ing  M an u a l, pub lished by the  
T ran e  Co., several excellent books have 
appeared  on a ir  conditioning, b u t in th e  
review er’s opin ion, th e  T ran e  M anual in  
some w ays is s ti ll  th e  best work on th e  
sub ject. The a u th o r’s new  book is  a 
b e tte r  exposition  of th e  fu ndam en ta ls, 
a lth o u g h  th e re  could be l i t t le  com pla in t 
on tliis  score w ith  th e  e a r lie r  book, for 
Air. Goodm an is an d  w as one of th e  m ost 
effective teach ers  in th e  en tire  a ir  con
d itio n in g  field. He con tinues to  lean 
heav ily  on th e  g rap h ica l approach  to  a ir  
condition ing  an a ly sis  and  h as now de-
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MULTI-METAL’S
I N C R E A S E D  
F A B R I C A T I O N  
F A C I L I T I E S
T he quality  of ou r w ire  and filter cloth fabrica
tion has been unexcelled for over 30 years. 
Today this skill, m achinery and ingenuity  is 
tu rning ou t precision m aterials from  sheet m etal 
for the U . S. Army, N avy and M aritim e Com-

Tliis w idening of our specialized field can be 
used on your type of w ork. O ur repu ta tion  for 
quality  w orkm anship is your guarantee  of a 
satisfactory job. Send us your specifications.

Flanging pans

veloped w h a t is ev iden tly  a  m ore perfec t 
p syehrom etrie  c h a r t  th a n  th e  one he 
used fo rm erly . T his h as  been accom
plished, however, w ith  w h a t seems to  th e  
review er a  sacrifice in  th e  convenience 
of th e  ch art. Possib ly  m ore extensive 
experience w ith  th e  new ch art, a  m odified 
M ollier d iag ram  sim ila r  to  th a t  advo
c a te d 'a  num ber of y ears  ago by W eissel- 
berg, w ould prove th a t  th is  is n o t the  
ease.

A trem endous num ber of illu s tra tiv e  
exam ples in  th e  new book w ill a ssu re  
th e  read e r’s th o ro u g h  u n d e rs tan d in g  of 
th e  sub ject, both m a th em a tica l and 
g rap h ica l. In  ad d itio n , th e  new  volum e 
co n ta in s th e  m ost com plete collection 
of a ir  cond ition ing  tab les to  he found 
anyw here, occupying ab o u t h a lf th e  book 
and  covering a ll a tm ospheric  p ressures 
from  22 to  32 in. Hg, as well a s  n o rm al 
b a ro m etric  tab le s  in  0.1 deg. F . in te r 
vals. The hook is novel in  devoting  l it t le  
space to  th e  d esc rip tive  d e ta ils  of a ir  
cond ition ing  equipm ent.

RECENT BO O K S  
and  

PA M PH LETS

The F o rem an, the K e y  M a n  in  Y our 
P la n t. Issued by the N a tio n a l A ssoc ia 
tio n  o f M a n u fa c tu re rs , 14 W e s t 49th St., 
N ew  Y o rk , N . Y . 16 pages. G ra tis . 
P rin c ip le s  and p ra c tice  recom m ended in 
the m a n u a l are  presented in  tw o  sec
tio n s : (1 ) A  sound p ro g ra m  fo r  the
tra in in g  and education  o f fo re m e n ; ( - )  
sound p r in c ip le s  o f m anagem ent, super
v is o ry  re la tio n s . Issued so th a t  com pany 
prac tices  m a y  be checked a g a in s t sound 
po lic ies o f A m e rica n  in d u s try .

M a n u a l o f In d u s tr ia l H yg ien e  and M e d i
ca l Service in  W a r In d u s tr ie s . EditecI 
b y  W . M . G asaser. P u b lishe d  b y  W . Y. 
S aunders Co., W est W a sh in g to n  Square, 
P h ila d e lp h ia , Pa. 508 pages. $3. W r i t 
ten  to  m eet changed h e a lth  con d itions  in  
in d u s tr ie s  converted  to  w a r  purposes and 
p lanned sp e c if ica lly  fo r  the genera l m e d i
ca l p ro fess ion , and o thers engaged n 
in d u s tr ia l service. P rov ides gu idance in 
d e a lin g  w ith  in d u s tr ia l h e a lth  hazards.

A  C o n tr ib u tio n  to  the M a n p o w e r P ro b 
lem . B y  A lb e r t R a m o n d . P ub lished  by  
The B eda ux  Co., N ew  York,- N . Y . 15 
pages. A  re ce n tlv -d e live re d  address w h ich  
e labora tes  the  v ie w  th a f  p ro p e r ly  estab
lished in ce n tive  wage p a ym en t is one of 
the  m o s t e ffec tive  so lu tio n s  to ou r present 
m a npow e r prob lem .

T e n th  A n n u a l R epo rt. P ub lished  by 
E ng ine e rs ’ C ounc il fo r  P ro fe ss iona l De
ve lopm ent, N ew  Y o rk , N . Y . 4 7 pages. 
P rice  25 cents. R eference m a te r ia l on 
w h a t engineers a re  d o in g  in  se lec ting  and 
t ra in in g  new  personnel fo r  the  profession 
and in e le va tin g  the s ta tu s  o f engineers.

N itr id in g : Fu rnaces. B y  D. Landau .
P ub lished  b y  the N it r a l lo y  Corp., New 
Y o rk . N . Y. 99 pages. In  fo u r  pa rts : 
n i t r id in g  and n it r id in g  fu rnaces, am m onia 
and its  h a n d lin g , d e te rm in a tio n  o l fu rnace 
size fo r  n it r id in g ,  and  in s tru m e n ta tio n .

A .S .T .M . S tandards on Copper and Cop
per A llo y s . P ub lished  b y  A m e rica n  So
c ie ty  fo r  T e s tin g  M a te r ia ls , P h ilade lph ia , 
Pa. 376 pages. P rice  $2.25. P rovides 
spec ifica tions w id e ly  used th ro u g h o u t in 
d u s try  and by  the  G ove rnm en t in  connec
tio n  w ith  the  w a r  e ffo rt. Im p o rta n t 
fea tu re s  in  the new  p u b lic a tio n  are tne 
em ergency a lte rn a te  spec ifica tions to aia 
in e x p e d itin g  p rocurem en t.

B u ttle  S ta tions fo r  A ll.  P ub lished by 
Office o f W a r  in fo rm a tio n , W ash ing ton ,
D. C. 128 pages. H a n d b o o k  on the  figh t 
to  c o n tro l l iv in g  costs and p re ve n t in fla 
tion .

The C arbon R e in fo rcem en t o f B una  S 
(G R -S ). P ub lished  b y  C o lu m b ia n  Carbon 
Co., N ew  Y o rk , N . Y. 152 pages. Re
searches on the re in fo rce m e n t o f B una  s 
ru b b e r w ith  c o llo id a l carbon.

R ev iew  o f I ro n  and Steel U te ra tu re  fo r 
1942. B y  E . H . M cC lelland . P ub lished  by
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I N F R A R E D  
c t r o p h o t o m e t e r

I H E  Beckman Infrared Spectrophotometer 
is the most advanced development in hydro
carbon gas analysis and control —vita lly  
important operations in today’s war-paced 
synthetic rubber and aviation gasoline pro
grams. This instrument was developed in 
one of the nation’s leading petroleum labo
ratories and has been perfected and thor
ough ly  proved through m ore than tw o  
years’ use in actual refinery control. It is not 
experimental!

M a n y  Times Faster Than O ther M ethods! 

R ead ily  A na lyzes Com p lex  M ixtures! 

Sim ple  To Use . . .  and  H igh ly  Accurate!

The instrument analyzes hydrocarbon gases by 
measuring the absorption of infrared radiation at 

selected wave lengths. Since every hydrocarbon has 
its individual and characteristic infrared absorption 
pattern— analogous to a finger print— each component 
in a mixture is unerringly identified and its concentra
tion accurately determined— even in complex hydro
carbon mixtures.

The procedures are simple. The instrument is espe
cially designed for fast and fool-proof routine 

operation and accurate analyses can be made by rela
tively unskilled operators.
] \  The instrument is easily pre-set for as many as 18 
W  wave length positions, corresponding to hydrocar
bons of specific interest, and needs only infrequent 
calibration checks. In routine operation these positions 
are instantly and precisely reproduced by a single in
dexing stop. No dials to read or adjustments to make!

C>

T H E  B E C K M A N  IN F R A R E D  S P E C T R O P H O 

T O M E T E R  is not only essential to the efficient 
operation o f present-day aviation gasoline and 
synthetic rubber processes, but also makes pos
sible entire ly  new advancements in  the field  
o f hydrocarbon research and developm ent. 
Send fo r fu ll particulars on this outstanding 
instrum ent!

BECKM AN  INSTRUMENTS D IV IS IO N  
N ation a l Technical Laboratories 

South Pasadena/ Ca lifo rn ia

Dozens of Beckman In fra re d  Spectrophotom eters a re  now in use in both domestic 
and fo re ig n  lab o ra to ries . The instrum ent has been th oroughly  fie ld  p roved under 
w id e ly  va ry in g  op era tin g  conditions—in te m p e ra te  and trop ica l clim ates—fo r  
analyses rang ing  from  sim ple tw o-com ponent m ixtu res to  the most com plex  
m ixtu res of hydrocarbon gases encountered in m odern re fin ery  practice. O n ly a 
fe w  m inutes req u ire d  fo r  a d e te rm in a tio n . No o th er m ethod combines the accuracy, 
speed and v e rs a tility  o f in fra re d  analysis!

T R U M E N T S  C O N T R O L  M O D E R N  I N D U S T R I E S
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C arnegie  L ib ra ry  o f P itts b u rg h , P it ts 
burgh, Pa. 25 pages. A  c lass ified l i s t

M o re  M a n p o w e r  T h r o u g h  R e d u c t io n  o f  
A b s e n c e s .  P ub lished by  In d u s tr ia l H y 
giene F o und a tion , P itts b u rg h , Pa- 63 
pages. S ix  a m p lified  d iscussions o f the 
d iffe re n t phases o f  absenteeism  presented 
a t the F o u n d a tio n ’s la s t a n nua l m eeting.

R o a d  T e s t s  o f  A u to m o b i le s  U s i n g  A lc o -  
h o l - G a s o l i n e  F u e l s .  B y  R . G. P austxan . 
B u lle t in  158, Io w a  E n g in e e rin g  E x p e r i
m ent S ta tion , Io w a  S ta te  College, Ames, 
Iow a . 56 pages. R esu lts  o f a  series of 
road and la b o ra to ry  tests designed to 
m easure m ileage and pe rfo rm ance  c h a r
ac te ris tic s  o f a looho l-gaso line  blends.

W o m e n  a t  W o r k  in  W a r t i m e .  B y  
K a th e r in e  G lover. P a m p h le t 77, published 
by P u b lic  A ffa irs  C om m ittee, N ew  Y o rk , 
N . Y . 31 pages. P rice  10 cents. P ro b 
lem s o f re c ru it in g  wom en fo r  w a r  jobs.

L i t e r a t u r e  o n  t h e  E x t r a c t i o n  o f  A lu m i n a  
f r o m  C la y  w i th  S h o r t  D i s c u s s i o n s .  B y  
R . J . W oody. B u lle t in  E - l ,  M in in g  E x 
p e rim en t S ta tion , S ta te  College o f  W a s h 
ing ton , P u llm a n , W ash. 31 pages. P rice  
25 cents. C on ta ins  544 references.

N i n t h  B i e n n i a l  R e p o r t  o f  t h e  S t a t e  
W a t e r  C o m m is s io n .  P u b l i c  D ocum ent No.

7S, pub lished by the S ta te  o f C onnecticu t, 
H a rt fo rd , Conn. 77 pages. Sewage, in 
d u s tr ia l wastes, flood co n tro l, s tream  
gag ing , etc. A lso  con ta ins  a  research re 
port on tre a tm e n t o f m e ta llu rg ic a l wastes.

Lve  P eeling . B y  C. F . W o lte rs , Jr ., 
II. G. E lled g e  and R . D. K erw xn  P ub 
lished b v  D iam o nd  A lk a l i  Co., P itts b u rg h , 
Pa. 34 pages. I l lu s tra te d  bo ok le t on lye 
peeling o f potatoes fo r  d e h yd ra tio n .

A ^ P r e l i m i n a r y  R e p o r t  o n  C o b a l t  D e 
p o s i t s  i n  t h e  B l a c k b i r d  D i s t r i c t ,  L e m h i  
C o u n ty ,  I d a h o .  B y  A lfred  L. Anderson. 
P am p h le t 61, pub lished b y  U n iv e rs ity  o f 
Idaho, M oscow, Idaho . 34 pages. P rice  50 
cents. A  p re lim in a ry  re p o rt m a k in g  a v a il
ab le  the d a ta  ob ta ined d u r in g  a recon- 
na isance s tu d y  o f the  deposits c a rr ie d  on 
betwreen J u ly  7 and J u ly  14, 1942.

In fluence  C h a r t s  f o r  C o m p u t a t i o n  o f  
Stresses in  E l a s t i c  F o u n d a t i o n s .  B y  
i f .  Jf. Nexomark. B u lle t in  Series Iso. 338, 
pub lished by the  U n iv e rs ity  o f I l l in o is , 
U rb a n a , 111. 25 pages. P rice  35 cents.
Describes g ra p h ica l procedure  fo r  com 
p u tin g  stresses in  the in te r io r  o f  a n  elastic , 
homogeneous, iso tro p ic  so lids  bounded by 
a plane su rface  and loaded b y  d is tr ib u te d  
v e r tic a l loads a t the surface.

GOVERNMENT PUBLICATIONS
The following recently issued documents are available at prices indicated 
from Superintendent of Documents, Government Printing Office, Washington, 
D. C. In ordering publications noted in this list always give complete title 
and the issuing office. Remittances should be made by postal money order, 
express order, coupons, or check. Do not send postage stamps. All publica
tions are in paper cover unless otherwise specified. When no price is indicated, 
pamphlet is free and should be ordered from Bureau responsible for its issue.

F ir s t  A id  in  the  P re ve n tio n  and T re a t
m ent o f C hem ica l C asua lties. Office o f 
C iv il ia n  Defense, OCD 2202-1. P rice  10 
cents.

M a r k e t s  A f t e r  t h e  W a r .  A n  A pp roach  
to  T h e ir  A n a lys is . B y  S. M o rr is  L iv 
ingston . B u re a u  o f  F o re ig n  and D om es
t ic  Comm erce, unnum bered docum ent. 
M im eographed.

O ffic ia l P u b lica tio n s  o f  P re se n t-D a y  
G erm any. G overnm ent, C orp o ra te  O rg a n i

za tions and N a tio n a l S oc ia lis t P a rty , 
W ith  an O u tlin e  o f the G ove rnm enta l 
S tru c tu re  o f G erm any. B y  O tto  N eu- 
bu rge r. L ib r a r y  o f Congress, unnum bered 
dooum ent. P rice  20 cents.

P r o d u c e r s '  S a le s  o f  N a t u r a l  S o d iu m  
S u l f a t e s  a n d  C a r b o n a t e s  I n c r e a s e d  In  
1942. B u re a u  o f M ines. M in e ra l M a rk e t 
R epo rt, M M S  No. 1046. M im eographed.

M a n u a l  f o r  I n s p e c t i o n  o f  D a m a g e d  
S h ip m e n t s .  P rep ared  b y  C o n t a i n e r  C o -

AM ERICAN
R O L L I N G  R I N G  C R U S H E R S

AMERICAN PULVERIZER CO.

How to Get Hewer
P U M P

P E R F O R M A N C E  
Out o f Your Old One

Low Power Requirem ents  
. . . only one ou tstand ing  fea tu re

Sure, new pumps are scarce. The war 
needs them. Peerless Pump factories are 
loaded with rush war orders. You may 
have to rely on your old Peerless Pump 
for a long time to come. Let's give It the 
attention needed to keep it pumping. 
Check over your Peerless. If It needs a 
replacement part, your Peerless Dealer 
will be right on the job. You'll get help
ful maintenance suggestions and sound 
engineering assistance. Keeping an old 
pump performing means savings in vital 
war materials. Put new life into your old 
pump with Peerless service.

A M E R IC A N  Rolling Ring Crushers 
are the right choice for grinding 
chemical raw materials. As 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 fufills all expectations 
for quality, quantity, endurance, 
and economy. Let us suggest the 
equipment to do your job best.

OTHER ADVANTAGES

PATENTED 
DOUBLE SEAL

DOUBLE BOWL 
BEARINGS

WIDEST RANGE 
OF CAPACITIES

UP TO 15,000 
G.P.M. IN 

TURBINE TYPES

UP TO 200,000 
G.P.M. IN 
HYDR0-F0IL 

PROPELLER TYPES

ALL FORMS 
OF DRIVE

NATIONWIDE 
SUPER SERVICE

Ask for Literature.

Also in q u i r e  
a b o u t  Peerless 

G aso l ine  a n d  Fuel  
O i l  Pumps f o r  

d i re c t  r e fu e l in g  
a n d  t rans fe r .

P E E R L E S S  P U M P  D I V I S I O N
Food Machinery Corporation

Factor ies:  Los A n geles, San  Jo s e , Fresno, C a lif , 
an d  Canton, Ohio

•  Simplicity of operation

•  Great range of reduc
tion

•  E x te r na l  adjustment 
easy accessibility

•  Compactness

•  Exceptional powerO i l  LU B R IC A T IO N

I
k  *  W A TfR  O R  g  O i l  LU B R IC A T IO N

e e i i e s s
TURBINE PUMPS
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TROY-ENGBERG 
S T E A M  ENGINE

o rd in a tin g  C om m ittee  w ith  coopera tion  o f 
A rm y , N a vy , and  o thers. M a rch , 1943. 
O rd e r fro m  W a r D e p a rtm e n t

Some S tandard  T h e rm a l D e h yd ra tio n  
Curves o f M in e ra ls , by  P. G. N u ttin g . 
U. S. G eo log ica l S u rvey P ro fe ss iona l 
P aper 197-E. P rice  5 cents.

M ona/Jte  Sand, b y  L . G. H ouk . B u re au  
o f M ines, In fo rm a tio n  C irc u la r  I .  C. 7233. 
M im eographed.

M a rk e tin g  K y a n ite  and A llie d  M in e ra ls , 
by  N an  C. Jensen. B ureau  o f M ines, 
In fo rm a tio n  C irc u la r, I. C. 7234. M im e o 
graphed.

D e te rm in a tio n  o f the  Oxides o f N itro g e n  
by the  F h e iio ld ls u lfo iiic  A c id  M e thod , by  
I t .  L . B e a tty , and others. B u re au  o f 
M ines, R epo rt o f In v e s tig a tio n s  R. I. 
3687. M im eographed.

The Asbestos In d u s try  in  1942. B u re au  
o f M ines. M in e ra l M a rk e t R epo rt, M M S. 
No. 1047. M im eographed.

A lu m in u m  S alts  and A lu m in a  in  1942. 
B u re a u  o f M ines. M in e ra l M a rk e t R e
po rt, M M S. No. 104S. M im eographed.

B o ro n -M in e ra l P ro d u c tio n  in  the U n ite d  
States Declined in  1942. B u re au  o f A lines, 
A lin e ra l A la rk e t R epo rt, AIAIS. No. 1051. 
A lim eographed.

P otash  In d u s try  o f the  U n ite d  S tates 
in  1942. B u re a u  o f A lines, A lin e ra l A la r
k e t R epo rt, AIAIS. No. 1052. A lim eo
graphed.

P rod uc tion  o f Coke and B yp ro d u c ts  
fro m  C oal Gas R e to rts  in  1942. B ureau 
o f A lines, A lin e ra l A la rk e t R epo rt, AIAIS. 
No. 1057. A lim eographed.

C arbon B la c k  Sales D ecline  30 P e r
cent in  1942. B u re au  o f A lines, A lin e ra l 
A la rk e t R epo rt, AIAIS. No. 105S. A lim eo
graphed.

A line P ro d u c tio n  o f Copper In  the
U n ite d  States, 1942. P re lim in a ry  A n n u a l 
F igu res. B u re a u  o f A lines, A lin e ra l A la r
ke t R epo rt, AIAIS. No. 1059. A lim eo
graphed.

M ine  P ro d u c tio n  o f Dead and Z in c  in  
the U n ite d  States, 1942. P re lim in a ry  
A n n u a l F igu res . B u re au  o f A lines, A lin 
e ra l A la rk e t R eports  AIAIS. No. 1060. 
A lim eographed.

H a rd  and S o ft K a o lin s  o f G eorg ia . B y  
T. A . K lin e fe lte r , and o thers. B u reau  
o f A lines, R e p o rt o f In ve s tig a tio n s , R . I. 
36S2. A lim eographed.

The B u rn in g  R ate  o f N a tu ra l G ra ph ite , 
b y  G len D a le  Coe. B u re au  o f A lines, 
R e p o rt o f In ve s tig a tio n s , R. I .  3692. 
A lim eographed.

Some R e fra c to ry  P rop e rties  o f W a sh 
in g to n  C hrom ite . B y  H e w it t  W ils o n  and 
others. B u re au  o f A lines, R e p o rt o f 
In ve s tig a tio n s , R. I. 3694. A lim eographed.

L is t  o f R e sp ira to ry  P ro te c tive  Devices 
A pproved by the B u re au  o f A lines. B v
H . H . S chrenk. B u re a u  o f A lines, In f o r 
m a tio n  C irc u la r, I. C. 7237. A lim eo 
graphed.

O liv ine . B y  G. R ich a rd s  G w inn  
B u re au  o f A lines, In fo rm a tio n  C irc u la r
I.  C. 7239. A lim eographed.

Coke-Oven A cc idents  in  the U n ite d
States. B y  AY. AV. A dam s and V. E  
AVrenn. B ureau  o f A lines, T e chn ica l 
P aper 651. P rice  10 cents.

A lin e ra l W o o l; Loose, G ra nu la ted , o r 
F e lte d  F o rm , in  P o w -T e m p cra tu re  I n 
s ta lla t io n s . B ureau  o f S tandards, C om 
m e rc ia l S tand a rd  CS105-43. P rice  5 
cents.

U n ion  A greem ent P ro v is ion s . B ureau  
o f L a b o r S ta tis tics . B u lle t in  No. 686. 
P rice  35 cents.

Census o f Business, 1939. Aro lum e 2 
16th Census o f U n ite d  S tates, 1940* 
B u re au  o f the Census. AVholesale trade* 
P rice  $2.75. C lo thbound.

F e de ra l S pecifica tions. N ew  o r re 
vised spec ifica tions w h ic h  m ake up F e d 
e ra l S tand a rd  S tock C a ta lo g  on the  fo l-  
lo w in g  Ite m s : In s u la tio n , la m in a te d -
asbestos, H H - I - o f i l ,  p rice  5 cents 
Le a th e r, h y d ra u lic -p a c k in g , vegetab le - 
tanned, K K -L -1 8 1 a , p r ice  5 cents. T a b le 
w a re , p la s tic  L -T -4S , p r ice  5 ce n tl. 
P a in t, o il, in te r io r , one-coa t-fla t, h e a w -  
bodied ( fo r  th in n in g ) ,  l ig h t  t in ts  arid
f l î i Î h r  (£ T £ ‘Te~d s?aleH P rim er, and fin is h ) , T T -P -4 , .  p r ice  a cents. Soap,
i?  « 'cnn r  ( ^o r  j ow -te m p e ra tu re  w a sh in g ), 
P-S-600, p r ice  5 cents. A c id , h y d ro ch lo ric  
(m u r ia t ic ) ,  tech n ica l-g rad e , O-A-SS
price  o cents.

F e de ra l Specifica tions In d e x . Revised 
to  F e b ru a ry  1 , 1943. P rocu rem e n t D iv i-  

t re a s u ry  • D epa rtm e n t, F e de ra l 
S tand a rd  S tock C ata log . L is t  o f spec ifi
ca tions w h ich  the  gove rnm en t uses in  its  
p u rch a s in g  P urchase fro m  S upe rin 
te n d e n t o f D ocum ents. P rice  15 cents

I F there is one characteristic about the Troy-Engberg Steam 
Engine tha t stands out above all others, it  is its dependability  

. . .  a characteristic particularly useful in process plants where 
driven equipment must stay in service w ithout failure.

The Troy-Engberg Steam Engine very often is the most eco
nomical, very often has the best drive characteristics. It is 
always dependable.

M ost process plants are h igh-priority  plants. Don 't overlook the 
benefits the Troy-Engberg Steam Engine would bring you when 
you need a drive . . .  fo r a blower, cooker, pump, fan or any 
other processing equipment.

TROY ENGINE & MACHINE CO.
1316  Railroad Avenue, Troy, Pa.

-  6-TKM -l
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WAR-PRODUCTION 
HANDLING EQUIPMENT

BATTERY ond TRAILER  TRUCKS

C O N V E Y O R S  and ELEVATORS

GANTRY and WHEEL-TRACTOR 

CRANES  ¿A

M E R C E R  E N G I N E E R I N G  W O R K S ,  I n c
\ _ 3 0  CHPRCH ST R E E T , NEW YORK— Works: CMFTON ( ALIWOOD), NEW JERSEY

YOU CAN SEE THE 
EXTRA STRENGTH 

AND CLEANLINESS OF

BATES-GRATES
FOR OPEN STEEL FLOORING 

AND STAIR TREADS

T h a t  BATES fille t w e ld  g ives you th e  
fu ll s t r e n g th  o f  th e  o r ig in a l  s te e l o f 
m a in  a n d  c ro ss  b a rs , w ith o u t d i r t -  

c a tc h in g  o v e r f lo w  o f s u rp lu s  m e ta l  

a ro u n d  th e  f i l le t .  T h a t’s im p o r ta n t.
J u s t  as im p o r ta n t,  n o te  th a t  c risp , 

c lean  tre a d  th e  e n tire  le n g th  o f  cross 

b a r —a fea tu re  you can  g e t o n ly  w ith  
BATES H e x  C ro ss  B ar c o n s tru c tio n .

Y ou can  have  th e se  d e fin ite  ad v a n 

ta g e s  a t n o  e x tra  co s t by  sp e c ify in g  

BATES-GRATES fo r  y o u r  f lo o rin g .

MANUFACTURERS' LATEST PUBLICATIONS
Publications listed here arc available from the manufacturers themselves, rcith- 
0111 cost unless a price is specifically mentioned. To limit the circulation of then 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead.

P ro te c tive  C oatings. P ro te c tive  C oa t
ings, Inc., P. O. B o x  56, S tra th m o o r S ta 
tion , D e tro it, M ich .— 2G-page fo ld e r de a l
in g  w ith  the  “ T o co l”  lin e  o f co rros ion  
p ro te c tive  m a te r ia ls  p u t o u t by  th is  con
cern. C onta ins  te ch n ica l in fo rm a t io n  on 
a p p lica tio n s  and advantages o f "S yn th e - 
te x " , “ S ileo", and “ A lk a c ite " .

C h lo r in a te d  P n rn ffln . H ercu les  P ow der 
Co., W ilm in g to n , Del.— F o rm  50014-A—  
8-page fo ld e r de a lin g  w ith  th is  concern s 
ch lo r in a te d  p a ra ffin , f i r s t  produced to  
p in c h -h it fo r  P a rlo n  in  fire p ro o h n g  fo r 
m u la tions . L is ts  p h ys ica l and chem ica l 
properties, c o m p a ta b ility , use as a non
flam m ab le  p la s t ic iz e r and suggests o th e r 
in d u s tr ia l uses.

S a f e t y  E q u ipm en t. M ine  S a fe ty  A p p li
ances Co., P itts b u rg h , P a.— B u lle t in  433 
— 32-page bo ok le t e n tit le d  “ H o w  to  M ake 
T o u r  S a fe ty  E q u ip m e n t L a s t L o n g e r.”  
D iscusses and illu s tra te s  t im e ly  h in ts  on 
conse rva tio n  o f va r io u s  sa fe ty  equ ipm ent, 
such as p ro te c tive  ha ts , re sp ira to rs , gog
gles, s a fe ty  c lo th in g  and f irs t-a id  k its . 
W e ll o rgan ized  and fu l l  o f h e lp fu l in fo r 
m a tion .

A p p re n tice  T ra in in g . The B. F . Good
r ic h  Co., A k ro n , O hio— 26-page ca ta lo g  
d e a lin g  w ith  the  a p p ren tice  tra in in g  p ro 
g ram  o f th is  com pany. D ea ls w ith  such 
sub jects  as se lection o f appren tices, a d 
m in is tra t io n  o f  p rog ra m , le n g th  o f ap p ren 
ticesh ip , sho pw ork  schedules, classroom  
c u rr ic u lu m , wages, vaca tions , etc.

S pring  D esign. M id w e s t S p rin g  M fg . 
Co., 4632 So. W e s te rn  A ve., C hicago, 111. 
— 39-page fo rm  e n tit le d  "S p r in g  D esign 
and E n g in e e rin g .”  D iscusses basic fa c 
to rs  in  sp r in g  design, com pression sp rin gs

and o th e r fo rm s, w ire  fo rm s, etc. Con
ta in s  a ta b le  o f de flec tion  fo rm u la s  fo r  
h e lic a l sp rin gs , as w e ll as tab les o f d a ta  
on w ire . C on ta ins  ex tens ive  eng inee ring  
da ta.

H e a t T re a tm e n t. M e ta ll iz in g  C om pany 
o f A m erica , 1330 W e s t C ongress St., C h i
cago, 111.— 4-page fo rm  w h ic h  describes 
th is  concern ’s new e le c tr ic  bonder fo r  
p re p a r in g  hardened m e ta l surfaces fo r  
m e ta lliz in g . G ives o p e ra tin g  fea tu res, 
advantages, m ethod o f op e ra tio n  and o th e r 
da ta . I llu s tra te d .

P ipe  A lig n m e n t. A m e rica n  D is t r ic t  
S team  Co., N o rth  T onaw anda , N . Y .—  
B u lle t in  3570D— 6-page fo ld e r co ve ring  
th is  concern 's im p roved  p ipe  a lig n m e n t 
guide. Inc ludes  d a ta  on  d im ension  set
ups, l is t  p rices and w e igh ts , and  recom 
mended spacing  fo r  the  va r io u s  types o f 
p ipe supports , saddle  p lates, etc.

W a t e r  T re a tm e n t. C ochrane C o rp o ra 
tio n , 17th and A lle g h e n y  A ve., P h ila d e l
ph ia , Pa.— 4-page re p r in t  on “ O pe ra tion  
o f H o t  Process S o ftener a t 50-lb. Gage 
Im p roves P e rfo rm a n ce  and Saves C hem i
ca ls .”  I l lu s tra te d  b y  d ia g ra m m a tic  d ra w 
ings and p h o to g ra p h ic  re p rod uc tion s .

V ib ra t io n  F a tig u e . A l l  A m e rica n  Tool 
&  M fg . Co., 1014 F u lle r to n  A ve., Chicago, 
HI.— s-page notebook de a lin g  w ith  th is  
concern ’s lin e  o f v ib ra t io n  fa t ig u e  te s t in g  
m achines. D iscusses p r in c ip le s  o f v ib ra 
tio n  fa t ig u e  te s tin g , inc ludes a nom ograph 
fo r  v ib ra t in g  system s and  illu s tra te s , d is 
cusses and g ives spec ifica tions fo r  each 
o f the  va rio u s  m odels o f  m achines.

In s u la tio n . The S te r lin g  V a rn is h  Co., 
116 Ohio R iv e r  B o u le va rd , H a y s v ille , Pa.

8 V^x 11" BOOKLET 
GIVES DETAILS. 
SHO W S MANY 
INSTALLATIONS

WRITE FOR 
C O P Y

W A L T E R  B A T E S  C O M P A N Y ,  IN C .  

JO LIE T. IL L IN O IS
OPEN STEEL FLOORING • STAIR TREADS
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H ave You a Pulver
izing Problem That 
Calls for Exactness?

SPRAY
TROUBLE?
CONSULT
NOZZLE
HEADQUARTERS

Fig. F-80

STURTEVANT
( ^ f o ó e c l-  ( C ir c u it

F IN E  P U L V E R IZ IN G
W I T H  R IN G - R O L L  M IL L

Are all of your processes 
using Spray Nozzles as effi
cient as you think they cou ld  

be? Do the Sprays produce 
even distribution? Break up 
the liquid into as fine parti
cles as you would like? Re
sist the corrosion or wear 
conditions satisfactorily?

Send Monarch an outline of 
your spray problem— if your 
liquid can be sprayed with 
direct pressure at all— Mon
arch can furnish the nozzles.

NOZZELS FOR:
• O I L  A T O M I Z I N G

• H U M I D I F Y I N G

• A I R  W A S H I N G

• D E S U P E R H E A T I N G

• S P R A Y  P O N D S

• M I L K  P O W D E R I N G

• E G G  D R Y I N G

• A C I D  C H A M B E R S

• C O N C R E T E  C U R I N G

W R IT E — W h ile  y o u  th in k  
o f  If!

MONARCH MFG.WKS, INC.
2730 E. W ES TM O R E LA N D  ST. 

P H IL A D E L P H IA , PA. STURTEVANT MILL COMPANY
H A R R ISO N  SQ U ARE  •  BOSTON, MASS.

A N D  A I R  S E P A R A T O R

■T
" Today, industries p r o d u c i n g  

fine ly  ground m ate ria l cannot 
be satisfied w ith  the old hap 
h azard  methods of grinding  
and  separating. No longer w ill 
a  product "som ew here-near" be ac
ceptable. It must be of a  sustained and  
dependab le  exactness; and right here 
is w here the Sturtevant Ring-Roll M ill  
and  A ir  Separator closed-circuit unit is solv
ing  such problems.

The output, on suitable m ate ria l is from  
4 m esh to 200 mesh. Screens are  u sually  
used in  p lace of A ir  Separators on products rang ing  from  4 mesh  
to 50 mesh. A ir  Separators from  50 m esh to 200 mesh. The feed  
m a y  be from  Vs" to IV 2 ". The capacities, according to size of 
m ill and  fineness of product, are  from  1 ton to 25 tons per hour.

W e  w ould  like  to te ll you m ore about it if  you  w ill te ll us w h a t 
your m ate ria l is, the fineness w anted  in  the product and  the 
capacity  desired.
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EDGE MOOR 
IRON W ORKS, INC.

EDGE M O O R , DELAW ARE

3 0  ROCKEFELLER PLA ZA  

NEW YO RK, N. Y.

L iq u id  Gan. A m e rica n  L iq u id  Gas 
Cor])., 1109 So. S anta  Fe A ve., Los
Angeles, C a lif .— 20-page illu s tra te d  bo o k 
le t w h ich  discusses b r ie f ly  uses o f “ A lg a s ”  
fo r  dom estic  and in d u s tr ia l purposes. D is 
cusses o r ig in  and q u a litie s  as w e ll as uses 
o f lique fied pe tro leu m  gases. E x te n s iv e ly  
illu s tra te d  b y  p h o to g ra p h ic  re p rod uc tion s  
and d ia g ra m m a tic  sketches.

Steam T raps . The S trong , C a rlis le  &  
H am m ond Co., 1392 W est T h ird  St., C leve
land , Ohio— C ata lo g  66— 23-page ca ta lo g  
de a lin g  w ith  th is  concern ’s s team  tra p s  
and d ra in a g e  eq u ipm e nt o f v a r io u s  types. 
E ach u n it  is i l lu s tra te d  b y  p h o tog rap h ic  
re p rod uc tion s  and  cross-sectiona l d ra w 
ings and is accom panied b y  a ta b le  o f 
d im ensions and l is t  prices.

T im e D e la y  R e lays. The R. W . C ra m e r 
Co., Inc., C en te rb rook. Conn.— B u lle t in  
800— 4-page fo rm  i l lu s t ra t in g  and d is 
cussing b r ie fly  th is  concern 's lin e  o f s y n 
chronous m o to r-d rive n  tim e  d e la y  re lays . 
C onta ins a tab le  o f tim e  scales and price  
lis ts , toge the r w ith  w ir in g  d ia g ra m s  and 
housing d im ensions.

B low ers . L . J. W in g  M fg . Co., 154 W est 
14th St., N ew  Y ork, X . Y .— B u lle t in  COa 
— 8-page b u lle tin  on the  lin e  o f a x ia l flow  
blow ers w ith  b u il t - in  vo lum e c o n tro l p u t 
ou t b y  th is  concern. E ach u n it  is i l lu s 
tra te d  and discussed b r ie fly . C on ta ins  
num erous in s ta lla t io n  photog raphs.

Koroseal L in e d  Tanks. The B. F . Good
r ic h  Co., A k ro n , O hio— Section 902S— 4- 
page section de a ling  w ith  K o ro sea l lined  
tanks, th e ir  res is tance to corros ion , a p p li
cations. advantages and lim ita t io n s . In 
cludes de ta iled  tab les o f  chem ica l re s is t
ance o f K orosea l l in in g  and ty p ic a l in s ta l
la tio n s  o f ta n ks  a lre a d y  in  service. 
I l lu s tra te d .

P ipe L in e  F ilte rs . A m e rica n  Locom o
tiv e  Co., A lco  P rod uc ts  D iv is io n , 30 C hurch  
St.. N ew  Y o rk , X . Y .— B u lle tin  1033— S- 
page book le t d e scrib ing  and il lu s tra t in g  
the p ipe lin e  f i lte rs  p u t ou t by  th is  con
cern. Discusses o u ts ta n d in g  fea tu re s  and 
ap p lica tion s . I l lu s tra te d  b y  ph o to g ra p h ic  
rep rod uc tion s  and cross sectiona l d ra w 
ings.

It is an  ind isputab le fact that dust 
A L W A Y S  causes serious losses. It 
is also an  ind isputab le fact that 
D R A C C O  Dust Control w ill: (1) pro
tect health  of workers; (2) reduce  

rep a ir b ills and  prolong life  of 
equipm ent; (3) increase efficiency  

of p lan t; (4) protect you  against la w  

suits. Put yo ur dust problem s in 

the hands of D R A C C O  Engineers  

they  have  over 25 years  experi

ence correcting dust conditions of 

every  description.

9 For Further Information W rite  •

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

4071 E. I 16th St.

Cleveland Ohio
New York Office, 130 W . 42nd St.

m
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— ! -p a le  b u lle tin  describing; ten in s u la tin g  
m edium s ca lled  “ Therm obonds" pu t ou t 
by  tb is  concern fo r  heavy d u ty  m otors 
and tra n s fo rm e rs , h igh  cycle d r i l l  and 
g r in d e r m otors, etc. Describes o u ts ta n d 
ing  fea tu res  o f these in s u la t in g  varn ishes, 
th e ir  a p p lica tio n  in  va rio u s  indu s tries , 
and  specifica tions.

i i  r a t -  T re a tm e n t. A ja x  E lectric-«.Co., 
Inc., F ra n k fo rd  A ve. a t D e law a re  A ve., 
P h ilade lph ia , P a.— C ata lo g  107A— 20-page 
book le t e n title d  “ H e a t T re a tm e n t in  A ja x -  
H u ltg re n  E le c tr ic  S a lt B a th  Furnaces. 
Shows in s ta lla t io n  o f the  im m ersed elec
trode  s a lt ba th  fu rnaces fo r  hea t tre a tin g  
processes in c lu d in g  h a rd e n in g  h igh  speed 
steel too ls, ca rb u rix in g , so lu tio n  h e a t t re a t
m ent o f a lu m in u m  alloys,, etc. D iscusses 
o p e ra tin g  p rin c ip les , s ta n d a rd  sizes, ac
cessories and m echan ica l and m anua l 
types in  genera l use. E x te n s iv e ly  i l lu s 
tra ted .

C ondensation P re ve n tio n . J. W . M o rte ll 
Co., K ankakee , 111.— F o rm  1311— 6 pages 
de a lin g  w ith - th is  concern ’s lin e  o f p la s tic  
co rk  coa tings  fo r  s top p ing  d r ip p in g  fro m  
condensation o r sw e a tin g  pipe, tan ks , etc. 
Inc ludes d a ta  ab ou t p rope rties  and a p p li
cations. E x te n s iv e ly  illu s tra te d .

C on tro l In s tru m e n ts . W heelco In s t ru 
m ent Co., H a rr is o n  and P eo ria  Sts., C h i
cago. i l l .— B u lle t in  Z-0200— 16-page b u lle 
t in  w h ich  g ives c u r re n t p rices and sh o rt 
descrip tion s  o f a ll in s tru m e n ts  fo r  m eas
u r in g  and c o n tro l p u t o u t b y  th is  concern. 
I l lu s tra te d .

V acuum  Pumps. A m e rica n  A u to m a tic  
T y p e w rite r  Co., 614 No. C a rp en te r St., 
C hicago, 111.— B u lle t in  10— 4-page b u lle tin  
d e sc rib in g  th is  concern 's new be llo w s-type  
vacuum  pumps designed fo r  p ro d u c tio n  
and la b o ra to ry  a p p lica tion s . Describes 
c o n s tru c tio n  fea tu re s  and g ives tab les  o f 
spec ifica tions fo r  each model. I llu s tra te d .

F a rm  R a w  M a te r ia ls . South C a ro lin a  
S ta te  P la n n in g  B oard , 100 C a lhoun S tate 
Office B u ild in g , C o lum bia , S. C.— B u lle t in  
12— 56-page ca ta lo g  e n tit le d  “ F ro m  F a rm  
to  F a c to ry ,”  a specia l s tu d y  on processing 
and u t i l iz a t io n  o f the  s ta te ’s fa rm  p ro d 
ucts. Inc ludes  ex tens ive  d a ta  on va r io u s  
m ethods o f food  p rese rva tion , crops now  
under c u lt iv a t io n , new crops such as tu n g  
trees and tu n g  o il, cas to r beans, p e r illa , 
etc., and su m m a ry  o f fa rm  d a ta  by  coun
ties. Inc ludes d e ta iled  s ta t is t ic a l in fo r 
m a tion .

CONSULT EDGE MOOR
lo r a  specific solution to your M ix 
ing  and Em ulsifying problem .

W rife  for Catalog 115

MIXING 

EQUIPMENT

LIQUIDS, PASTES, CREAMS 
UTILIZING 

TURBINE STIRRERS



10,000 GALLONS
for less than a Dollar!
—  on averaga raw water supply. 
Whan the water is low in dissolved 
solids, cost may be considerably 
(ess! Units have permissible flow of 
100 gallons per hour. . .  increasing 
up to 50,000 gallons per hou rl

Send for Literature
ILLINOIS WATER TREATMENT 

COMPANY
8 4 4  C E D A R  ST .. R O C K F O R D . IL L .
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Pum ps. R oo ts -C onn e rsv ille  B lo w e r 
Corp., C onnersv ille , In d .— B u lle t in  31B15 
— 6-page fo ld e r d e sc rib ing  and il lu s t ra t in g  
the  lin e  o f p o s it ive  d isp lacem ent gas 
pum ps p u t o u t b y  th is  concern. Inc ludes 
a  tab le  o f depth capacities in  the low - 
pressure, m ed ium -p ressure  and h ig h - 
pressure  ranges. I l lu s tra te d  by  ph o to 
g ra p h ic  re p rod uc tion s  and d ia g ra m m a tic  
sketches.

S yn the tic  K ubber. The B. F . G oodrich 
Co., A k ro n , Ohio— Section 8000— 8-page 
fo rm  d e a lin g  w ith  the p rope rties  o f th is  
concern ’s A m e rico l D  s y n th e tic  rubber. 
G ives ex tens ive  d a ta  ■ on chem ica l and- 
p h ys ica l p roperties , 1)ro pe r ty-ATeiktions o f 
n a tu ra l and  s y n th e tic  rubbers, p roperties  
o f ty p ic a l A m e rico l D  vu lcan ized  com 
pounds and an a p p lic a tio n  gu ide  tab le.

S yn th e tic  K ubb e r. The U n ite d  States 
R ubber Co., 1230 S ix th  A ve., N ew  Y o rk , 
N . Y .— F o rm  431— 40-page bo ok le t g iv in g  
in fo rm a tio n  on the five  com m erc ia l types 
o f s y n th e tic  rubber. Inc ludes  a h is to r ic a l 
in tro d u c tio n , a c h a r t o f co m p a ra tive  p ro p 
e rties  o f the  s y n th e tic  ru bbe rs  and n a tu ra l 
rubber, and  b r ie f  de sc rip tive  m a te r ia l on 
o u ts ta n d in g  advan tages and uses o f the  
v a r io u s  s y n th e tic  rubbers. Inc ludes con
densed in fo rm a t io n  on m ethods o f m a nu 
fa c tu re , p o lym e riza tio n  reactions, v u lc a n i
za tio n , and a  g lo ssa ry  o f term s. W e ll 
i l lu s tra te d .

B a t lies. South Bend L a th e  W o rks , 425 
E a s t M ad ison  St., South Bend, In d .—  
C a ta lo g  100-C— 48-page ca ta log  describ 
in g  the e n tire  lin e  o f la thes o f  va rio u s  
t j'pes  p u t o u t by  th is  concern. E ach  size 
and type  is illu s tra te d  and fu l ly  described. 
S pecifica tions are  ta b u la te d  to  fa c il ita te  
selection. A tta ch m e n ts  and accessories 
are il lu s tra te d  and described.

F lu id  F ilte rs . The Cuno E n g in e e rin g  I 
C orp., M e riden , Conn.— F o rm  1 3 4 3 -3 2 -  I 
page book le t e n title d  “ Q u ick  F a c ts  on 
K e e p in g  F lu id s  C lean .”  C on ta ins  fa c tu a l 
in fo rm a t io n  on th is  concern ’s lin e  o f f ilte rs  
and f i l te r  in s ta lla tio n s  in  eleven m a jo r  
in d u s tr ia l c lass ifica tio ns . C onta ins  46 
a c tu a l case stud ies. C on ta ins  tab les o f 
specifica tions. E x te n s iv e ly  illu s tra te d  by  
p h o tog rap h ic  rep roductions, d ia g ra m m a tic  
d ra w in g s  and cross sectiona l sketches.

T u b in g . S u m m e rill T u b in g  Co., B r id g e 
p o rt, P a .— B u lle t in  443— 12-page book le t 
d e a lin g  w ith  the line  o f tu b in g  j in d  tu b 
in g  m a te r ia l p u t o u t b y  th is '" 'concern . 
Inc ludes a gu ide  c h a rt g iv in g  de ta iled  
in fo rm a t io n  on chem ica l com pos ition  o f 25 
d iffe re n t m e ta ls  in  re g u la r p roduc tio n , 
size and ranges a va ila b le  f6 r  each, and 
m echan ica l and ph ys ica l p rope rties  o f 
in te re s t in  design and use o f m a te ria ls .

F l a s h l i g h t  B u t t e r i e s .  Id e a l C om m uta 
to r  D resser Co., Sycam ore, 111.— 4-page 
fo rm  i l lu s t ra t in g  and d e sc rib ing  b r ie f ly  
th is  concern ’s rechargeab le  f la s h lig h t b a t
te ries  fo r  in d u s tr ia l and u t i l i t y  service. 
Inc ludes  b r ie f  de sc rip tio n  o f o u ts ta n d in g  
fe a tu re s  and ap p lica tion s .

C o n tro l In s tru m e n ts . R epub lic  F lo w  
M eters Co., 2240 D ive rse y  P a rk w a y , C h i
cago, 111.— B u lle t in  4 34— S-page fo ld e r 
i l lu s t ra t in g  and d e sc rib ing  th is  concern ’s 
pn eum a tic  flow  tra n s m itte r  o f the  d if fe r 
e n tia l pressure  type  fo r  m easurem ent o f 
flo w  and level. D iscusses o p e ra tin g  p r in 
ciples, design fea tures, perform ance, 
o p e ra tin g  a d a p ta b ility ,  co n s tru c tio n  d e ta ils  
and specifica tions. I l lu s tra te d  b y  ph o to 
g ra p h ic  re p rod uc tion s  and cross sectiona l 
views.

P u l l e y  B agg in g . V ic to r  B a ia ta  & T e x 
t i le  B e lt in g  Co., 53 P a rk  P lace, N ew  Y o rk , 
N . Y .— C irc u la r  13— 2-page fo rm  il lu s 
t r a t in g  and d e sc rib in g  b r ie f ly  th is  con
ce rn ’s “ G rip -O n ”  s a fe ty  p u lle y  la g g in g  
fo r  s tra ig h t o r c row n  face  pu lleys. 
D escribes b r ie f ly  o u ts ta n d in g  p r in c ip le s  
and ap p lica tion s . Inc ludes  a p r ice  lis t.

G r a p h i t e  L u b r i c a n t .  Acheson C o llo ids  
Corp., P o r t H u ro n , M ich .— B u lle t in  423—  
4-page fo ld e r i l lu s t ra t in g  the  use o f th is  
concern ’s “ d a g ”  c o llo id a l g ra p h ite  as a 
h ig h -te m p e ra tu re  lu b r ic a n t. Discusses 
l im ita t io n s  o f liq u id  o r s e m i- liq u id  lu b r i
can ts, and g ives case s tu d y  in fo rm a t io n  
on the use o f co llo id a l g ra p h ite  fo r  va rio u s  
uses. I l lu s tra te d .

V ita m in s . V ita m in s  In d u s tr ia l,  222 N . 
B a n k  D rive . Chicago, 111.— 12-page fo ld e r 
d e a lin g  w ith  th is  concern ’s lin e  o f  “ V i° ”  
com plete v ita m in s  fo r  use in  in d u s try . 
D iscusses p lans o f d is tr ib u t io n  to indu s
t r ia l  w o rke rs , m in e ra l and v ita m in  con
te n t o f the p ro d u c t as re la te d  to  d a ily  
hum an needs, and a p p lica tio n s  in  va r io u s  
w a r  indu s tries . D iscusses potencies, b a l
ance, a s s im ila b il ity ,  s ta b ili ty ,  and price.

From ILLCO's C ase B ook  
o f  B o ile r  F e e d - W a te r  
T r e a tm e n t . . .

A LARGE PUBLIC UTILITY needed more 
equipment. Expansion prom pted it to  
find out if there was a  better metliod of 
water trea tm en t for its boilers (botli low 
and high pressure type). Previously, it 
had operated w ith two older and ac
cepted types of treatm ent. Various con
cerns were called in, including the Illinois 
Water T reatm ent Company.

THE UTILITY'S RAW fVATER SUPPLY con
tained 225 parts per million of dissolved 
solids, of which 161 p.p.m. were scale- 
forming. The am ount of make-up water 
required was 32,000 gallons per hour, 
24 hours a  day.

COMBINATION-REGENERATION eq u ip m en t 
w as re co m m e n d e d  b y  I l l c o .  T h is  co n 
s is te d  of th re e  re a c to r  ta n k s  (!) ft. d ia m 
e te r ,  7 f t .  h ig h ), c o n ta in in g  ion-exchange  
m a te r ia l  to  be  regenerated simultaneously 
with salt and acid— a  p ro cess p io n eered  
b y  I l l c o  a n d  w h ich  h a s  d e m o n s tra te d  
i ts  excellence fo r o v e r five y e a rs  in 
lea d in g  in d u s tr ia l  p la n ts .

PRODUCING THE REQUIRED MAKE-UP of
32,000 gallons per hour of water free 
from scale-forming solids and having a 
total dissolved solid content of less than  
40 p.p.m., this unit and th is method 
provided the ideal solution.

NOTEWORTHY ADVANTAGES: Lower dis
solved solid concentration in the boiler 
water, therefore fewer blow-downs and 
a saving of fuel. Less supervision: only 
attention  required is periodic regenera
tion. Even when raw w ater supply 
varies, quality  of trea ted  water is m ain
tained. On com parative cost of chem
icals alone, equipm ent will pay for itself 
in less than  four years. O ther operating 
expenses also greatly reduced— less fuel 
consumption, lowered maintenance, etc.

W ITHOUT OBLIGATION we’ll gladly make 
a  similar survey of your  boiler feed- 
watcr problem, suggest recommenda
tions, describe our equipm ent in detail.

Also engineered and m anufactured by 
I l l c o  are De-ionizing Units, Softeners. 
F-iltcrs, Aerators, Chemical Processing 
Equipm ent, etc. W rite for literature.



LOUISVILLE 

CHEMICALS
DRYER 

CUTS 
COSTS, SPACE, 
INVESTMENT!

I f  you use any sort o f drying process in  

your manufacturing operations, study the  

little  ”blue prin t” at the right. It gives the 

essential facts about a Louisville Rotary 

Dryer installation in  which Engineered 

D ryin g  is drastically reducing the cost, 

space and investment formerly required 

for drying o f a more or less typical heavy 

chemical. . . .

In addition to saving $13 ,680  annually 

in  operating costs— and cutting the re

quired space in half— this new Louisville 

.Dryer is also solving a very serious dust 

problem  w hich was in itself a major item.

FO RM ER  P R O C E SS  1
tSteom.joct.eted filter p re tie s »eittr So t o ir 1

introduced under

Annual Pro
duction, tons . . 18 ,000
Drying Cost,
per ton . . . . . . $1.30
Space Required,
sq. ft................... . . 1 ,000
Installed Cost . . $ 5 5 ,0 0 0

LOU ISV ILLE
INSTALLATION

llovm vitle Rotory Steam  Tubc-Dryor)

Annual Pro
duction, tons . . 1 8 ,0 0 0
Drying Cost,
per ton . . . . . $ 0 .5 4
Space Required,
sq.ft. . . . . . . 4 5 0

1 Installed Cost . $ 7 ,0 0 0

N ote  also that the former batch process is 

now  a rotary, continuous process, and that 

the new  L ouisville equipm ent represents 

an investment o f  only $7 ,000 !

For many years a large part o f  this com 

pany’s business has come from  just such 

installations, in which w e have been able 

to prove, in advance, the lasting economies 

o f real Engineered D rying . Our pilot 

plants and laboratories are available for 

tests o f  your production. D rop  us a line  

fo r  details. A ddress:  Louisville D rying  

Machinery' Co., Incorporated, 451 Baxter 

Avenue, Louisville, Kentucky.
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ECONOMICS AND MARKETS

C O N S U M P T IO N  O F  C H E M IC A LS  PR O M ISE S T O  M A K E  SLIG H T  
G A IN  IN  SEC O N D  Q U A RTER

T h e  l a r g e  in d u s tr ia l  chem ical-consum 
ing in d u str ie s  have v a ried  th e ir  m an 

u fa c tu r in g  ra te s  b u t l i t t le  in  th e  second 
q u a r te r  of th is  y ear h u t from  p resen t 
in d ica tio n s w ill show a  s lig h t g a in  over 
th e  re su lts  of th e  f irs t q u a rte r . T h is 
is due to  some im provem ent a t  p u lp  and  
p ap er m ills , increased  o p era tio n s a t  oil 
refineries, con tinuance  of record  o u tp u ts  
of g lass con ta iners, la rg e r p roduction  
a t  steel m ills, and  m odera te  g a in s  in 
ray o n  supplies. P ro d u c tio n  of p las tic s 
have  gained  w ith  p a r tic u la r  influences 
affecting  th e  d ifferen t types. C onsum p
tio n  of chem icals in  d irec t w a r  in d u s
tr ie s  likew ise h as fe lt  th e  effects of 
d ifferen t influences. O perations a t  some 
of th e  h ig h  explosives p la n ts  has been 
slowed because supplies of finished p ro d 
u c ts  accum ula ted  m ore qu ick ly  th a n  
had  been expected, th is  in  p a r t,  due to  
a h ig h er-th an -a n tic ip a ted  efficiency a t  th e  
p lan ts . P ro d u c tio n  of a lu m in u m  h as  been 
c u t a t  a  p la n t  u s in g  sea w a te r as a  raw  
m a te ria l an d  h as  been increased  by the 
opening of a  new  p roducing  p la n t  on 
th e  Pacific  C oast. P la n ts  fo r m ak ing  
sy n th e tic  ru b b er a re  now  com ing in to  
o p eration  and  w ill accoun t for a s tead ily  
grow ing d isap p earan ce  of chem icals.

The Clicm. d 'M et. index  fo r consum p
tio n  of chem icals fo r A p ril is 174.49 
which com pares w ith  171.38 fo r A p ril 
la s t year. T he index for M arch has 
been revised  to  178.96 w hich to p s  th e  
170.38 rep o rted  fo r M arch  1942. Some 
in d u strie s  have fe lt th e  sh o rtag e  in  
tra in e d  m anpow er an d  th is  prom ises to  
be m ore of a  fa c to r before th e  end of 
th e  y ear. O therw ise  th e  ou tlook  fo r in 
d u s tr ia l  ■ consum ption  of chem icals 
ap p ears  favorab le  fo r a  con tinuance  of 
th e  c u rre n t levels un less necessity  for 
p la n t re p a irs  becomes a  facto r.

D em and fo r carbon  b lack  h as  been 
m ore active  an d  consum ption  is  expected 
to  increase  m a te ria lly  from  now on a s  
sy n th e tic  ru b b er req u irem en ts  g a in  in 
volum e. P ro d u c tio n  of b lack  la s t  y ear 
fell off on ly  ab o u t 3 p e rcen t w hile  sales 
were off ab o u t 30 percen t, hence stocks 
accum ula ted  to  a  n ear reco rd  degree and  
con tinued  to  grow  in  th e  f irs t q u a r te r  
of th is  year. L a s t y ear, th e  ru b b er in 
d u s try  consum ed, or a t  le a s t purchased , 
a lm o st 290,000,000 lb. of carbon  black 
and  undoub ted ly  w ill call fo r  deliveries 
a t  a m uch h ig h er r a te  over th e  la s t  h a lf  
of th is  y ear. L a s t y ea r p roduction  
of fu rnace  black w as ap p ro x im ate ly  
24 percen t of th e  o u tp u t. T h is  y ear de
m and  for fu rnace  ty p e  is  in creas in g  and  
production  h as been a rra n g e d  to  tu r n  
o u t sufficient of th is  type  to  ta k e  care  
of a ll dom estic  and  fo reign  req u irem en ts.

C u rre n t d a ta  fo r su p erp h o sp h a te  p ro 
duc tio n  a re  n o t on th e  sam e b asis as

those fo rm erly  issued  as th e  m onth ly  
rep o rts  now include a ll u n its , includ ing  
governm ent-ow ned, know n to  have fac ili
ties fo r su p erp h o sp h a te  m an u fac tu re . 
F o rm erly  th e  m o n th ly  figures covered 
ab o u t 95 percen t of th e  p roducing  in 
d u s try  an d  d id  n o t include th e  TVA o u t
p u t. P ro d u c tio n , however, h a s  been ru n 
ning ahead  of th a t  of la s t  y e a r and 
m u st con tinue  on a  la rg e  scale as ab o u t
6,500,000 to n s  of n o rm al superphosphate  
w ill have to  be produced d u rin g  th e  
1943-1944 y ear to  ro u n d  o u t th e  fe rtiliz e r  
p rogram . T his includes 5,000,000 tons 
for d is tr ib u tio n  th ro u g h  com m ercial 
channels an d  1,500,000 to n s th ro u g h  th e  
AAA program . To o b ta in  th is  to ta l ,  a 
te n ta tiv e  q u o ta  h as  been se t up  fo r each 
p roducer. T h is  m eans t h a t  a  fa ir ly  reg 
u la r  ra te  of p roduction  w ill he m ain 
ta in ed  th ro u g h o u t th e  y ear w ith  th e  
u su a l seasonal flu c tu a tio n s e lim inated . 
In c id e n ta lly  th e  qu o tas  estab lished  are  
no t in tended  to  p u t  a  l im it  on to ta l ,  
o r in d iv id u a l p lan t, p ro d u c tio n  b u t 
ra th e r  to fix m in im um  levels for each 
p lan t.

Chem. & Met. Index for Industrial 
Consumption of Chemicals

M a rch
rev ised

A p r i l

F e rtilize rs  ......................... . .  40.18 37.10
P u lp  and pa pe r............. . . 19.89 19.40
Petro leum  re fin ing . . . 14.79 14.56
Glass ................................ . . 18.42 18.50
P a in t and v a rn is h .......... . 15.05 16.53
Iro n  and s tee l.................. . . 13.80 13.42
Rayon .............................. . . 16.28 15.63
Textiles  ........................... . . 12.58 11.82
Coal p roduc ts ................ 9.81 9.65
Leather ........................... 4.70 4.65
In d u s tr ia l exp los ives.. 5.74 5.63
Rubber ........................... 3.00 3.00
P lastics ............................ 4.66 4.60

178.96 174.49

G lass p roduction  co n tinues to  c rea te  
new records as fa r  as consum ption  of 
soda ash  and  o th er ra w  m a te ria ls  is 
concerned even though  fla t g lass is 
m aking  a very poor show ing. D em and 
fo r co n ta in ers has been ru n n in g  above 
th e  cap acity  to  p roduce and  i t  h a s  been 
necessary to  place re s tr ic tio n s  on d is 
tr ib u tio n . One of th e  m id-w estern  con
ta in e r  p lan ts  w as forced to  c u r ta il  w ork 
tem p o ra rily  la s t  m on th  because of local 
flood conditions and  th is  served to  re 
duce th e  o u tp u t.

The A m erican P o ta sh  In s t i tu te ,  Inc ., 
has announced th a t  deliveries of po tash  
sa lts  w ith in  th e  co n tin en ta l U n ited  
S ta tes , C anada, Cuba, P u e r to  Rico and 
H aw aii by th e  fo u r m ajo r p roducing  
com panies d u rin g  th e  f irs t q u a r te r  of 
th is  y ear am ounted  to  346,254 sh o rt 
tons of sa lts , equ iv a len t to  178,883 to n s 
of a c tu a l IC.O. C o n s titu tin g  th is  to ta l  
were 317,033 tons of sa lts , eq u iv a len t to  
160,830 tons K „0, designed for a g r i
c u ltu ra l use, m ade up of 228,051 to n s  of 
m u ria te , 61,137 to n s  of m an u re  sa lts , 
and 27,845 to n s of su lp h a tes. F o r  chem 
ical use deliveries am ounted  to  29,221 
to n s  of sa lts , eq u iva len t to  18,053 tons 
of K 20 . These figures include sa lts  of 
dom estic  o rig in  only.

C om pared w ith  th e  f irs t q u a r te r  of 
1942, these  deliveries rep resen t an  in 
crease of 26,581 tons of po tash  sa lts , 
equ iva len t to 14,000 to n s lv.,0, from  th e  
to ta l  of 319,673 to n s of sa lts , equ ivalen t 
to  164,877 tons K.O, delivered d u rin g  
th e  corresponding period of a  y ea r ago, 
an  increase of 8 percent, p rin c ip a lly  in 
th e  category  of a g r ic u ltu ra l sa lts .

F o r th e  tw elve-m onth period, A p ril 1, 
1942 to  M arch 31, 1943, to ta l  deliveries 
of p o tash  sa lts  am oun ted  to  1,279,709 
tons, equ iva len t to  674,161 to n s  KjO, a  
19 percen t increase in sa lts  and  a  20 p e r
cent increase in K„0 eq u iva len t over d e 
liveries of th e  p receding tw elve-m onth 
period.

C H EM IC A L & M ETA LLU R G IC A L E N G IN E E R IN G  • J U N E  10.’,3  •
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PRACTICAL HELP
for users of 
non-ferrous 

process equipment

If you need non-ferrous storage tanks, reactor vessels, catalyst tubes, 
fractionating columns, pressure vessels, heat exchanger shells, m ix
ers, or similar process equipment for war production—get in touch 
w ith Revere. For Revere understands many o f  the problem s you are 
facing, and earnestly w ishes to help. Through one or more o f these 
four channels w e may be able to do so:

Revere copper and copper-base alloys. Sound, superior metals 
produced in a range o f com positions and forms m eeting the special 
requirements o f  war processes.

Revere Bimetal. W here war requirements and service conditions 
demand, Revere can supply bonded Bimetal sheets and plate of  
S.A.E. 1 0 1 0  carbon steel clad on one or both sides w ith  copper as 
w ell as w ith certain other metals and alloys.

W eld in g  technique. Practical assistance in w eld ing w hich w ill 
aid in the com pletion o f  equipm ent when  needed and insure un
interrupted service.

Revere Engineering Sendee. T o help Revere customers in the 
selection o f metals and in methods o f  fabrication so as to save time, 
increase output and reduce costs wherever possible.

B E l / E B E

COPPER AND BRASS INCORPORATED
Founded by P a u l  Revere in  1801 

E x ecu tiv e  O ffices: 2 3 0  P a r k A v e . ,  N e w  Y o r k  
S a les O ffices a n d  D is tr ib u to r s  in  M o st 

o f A m e r ic a ’s  M a jo r  C ities

I f  yo u  h ave  specia l p ro b lem s, send, 
us yo u r  specifica tion s an d  fu l l  d e 
ta ils  o f  yo u r  requ irem en ts. W e  w il l  
t r y  to  su p p ly  an an sw er p ro m p tly .

C H EM IC A L & M ETA LLU R G IC A L E N G IN E E R IN G  • J U N E  191,3 • 215



C IT R IC  A C ID  A N D  BUTYL A C E TA TE  IN C LU D E D  A M O N G  
C H E M IC A LS  UNDER A L L O C A T IO N

Original design 
of rotor a n d  
stator in

EPPENBACH
COLLOIDAL

M ILL a s su r e s
m or e  efficient 
triple action.

A M A Z I N  G R E -
S U L T S  h a v e  b e e n  
a c h i e v e d  w i th  t h e  

, Eppenbach C ollo idal 
M i l l s .  P r o d u c t s ,  a s  
wide ap art as em ul
s i o n s ,  s e r u m s ,  l i p 
sticks, ru b b e r com 
pounds, have acquired  
new, im proved q ual
ities, because th e  E p
p e n b a c h  is  so  f a r  
ahead in its tr ip le  ac
tion.

It’s m ore pow erful, the m ixing 
turbines b reak  liqu ids m ore vio
lently. Clearances can be so finely 
adjusted, they seem practically  
closed. T he teeth in  the  ro to r and 
stator shear the m aterials m echani
cally—then  the  sm ooth surfaces 
hydraulically  shear to any requ ired  
particle  size.

Perfect contro l is assured. No 
a ir is sucked in. M icrom etric  ad
justm ents are m ade w ithout stop
ping. W ater jackets provide righ t 
tem peratures. R otor is only m ov
ing part—and it’s conically shaped 
to take up wear. Self-cleaning, 
sim ple, rugged. Write  us.

As t h e  g re a te r  p a r t  of chem ical o u t
p u t is sold ahead  and  m oves ou t 

a g a in s t con trac ts , c u rre n t t r a d in g  is no t 
very im p o rta n t. However, th ere  have 
been some in q u irie s  for exp o rt invo lv
ing good-sized lo ts h u t  such dem and 
seem s to  ru n  heav ily  to w ard  the  chem 
icals w hich are  in  lim ited  sup p ly  and 
ac tu a l business is re s tr ic te d  by  th e  
sca rc ity  of offerings and  by o th er diffi
cu lties  su rro u n d in g  exp o rt trad e . W hile 
changes in  th e  m il i ta ry  p rogram  have 
m ade i t  possible to  provide some chem 
icals in  la rg e r q u a n titie s  for c iv ilian  
lines, th e  num ber of selections which 
a re  scarce con tinues to  increase. In  th e  
la s t m onth  c itr ic  acid  and  b u ty l ace ta te , 
includ ing  norm al an d  secondary, were 
placed u n d e r a llocation . Iso b u ty l ace ta te , 
d ipheny l mono phosphate, and  dimono 
phenyl phosphate  also were placed under 
d is tr ib u tio n a l con tro l.

I t  is po in ted  o u t th a t  to ta l  p roductive  
cap ac ity  of refined c itr ic  acid  in th is  
c o u n try  is 32,000,000 lb. m ade up of
7.000.000 lb. from  c itru s  f ru i ts  and  25,- 
000,000 lb. from  the fe rm en ta tio n  of 
m olasses. P ro d u c tio n  fo r th is  year, 
however, is  estim a ted  a t  b u t l it t le  over
25.000.000 lb. as on ly  ab o u t 1,500,000 
lb. is expected to  be m ade from  lem ons 
because of th e  reduction  in th e  lem on 
crop and  increased  m ili ta ry  dem and for 
lem on juice. W ith  p ro d u c tio n  below 
cap acity  levels and  dem and  stead ily  
grow ing  th e  m ark e t for c itr ic  acid  has 
been very  s tro n g  for some m onths and 
finally  reached a  p o in t w here th e  a lloca
tion  m easure  w as deemed necessary  in 
o rd er to a ssu re  equ itab le  d is tr ib u tio n  of 
m il i ta ry  an d  essen tia l c iv ilian  uses.

The sc a rc ity  o f b u ty l a c e ta te  is  ex
plained  by th e  fa c t t h a t  since th e  first 
of th e  year, dem and fo r b u ty l alcohol 
has been increased  w ith  th e  re su lt  th a t  
sm a lle r  am o u n ts  w ere av ailab le  fo r con
version in to  th e  ace ta te . T ric resy l and 
tr ip h e n y l phosphates have been under 
a llocation  fo r some tim e and  th e  a d d 
ing of th e  tw o o th e r p h ospha te  p lastie iz- 
ers w as fo r th e  purpose  of m eeting  
essen tia l requ irem en ts.

C asein, likew ise, h a s  been of in te re s t 
because im p o rts  from  th e  A rgen tine  
have n o t been la rg e  enough to give an  
ad eq u a te  su p p ly  and  i t  has  been evi
d en t fo r some tim e  th a t  some consum ers 
would be forced to  do w ith o u t th is  m a 
te r ia l .  W PB  h as  announced th a t  th e  
su p p ly  fo r M ay and Ju n e  w as la rg e  
enough to  fill a ll  m ilitary- requests b u t  
requests for c iv ilian  use were cu t in 
some cases to  30 percen t of th e  re 
quested  to ta ls .

A lthough im p o rts  of m an y  m a te ria ls  
have been ir re g u la r  and  in reduced q u an 
t it ie s  chrom e ore h a s  been reach in g  th is  
c o u n try  in  re la tiv e ly  la rg e  volum e and 
production  of chrom e sa lts  h a s  been 
above norm al. In  p a r tic u la r  i t  is 
po in ted  o u t th a t  dom estic  p roduction  of 
zinc ch rom ate  has reached an  asto n ish in g  
to ta l  as com pared w ith  any- peace-tim e 
period and  consum ption is heavy  enough 
to  keep p roduction  of an ascending  scale.

In  th e  m ark e t for alcohol, th e  chief 
developm ent consisted  in  a n  announce
m ent to  the  effect th a t  a  new  process 
fo r d eh y d ra tin g  and  packag ing  m olasses 
h as been developed by- th e  engineering 
d iv ision  of th e  B oard  of Econom ic W ar
fare . I t  is  fu r th e r  s ta te d  th a t  th e  mo
lasses trea te d  by the  new process is s u i t 
able, when reco n stitu ted , only- for th e  
m an u fac tu re  of alcohol an d  no t for feed
stuff's. In  view of th e  sh o rtag e  of ta n k 
ers for tra n s p o r tin g  m olasses from  Cuba 
and o th e r o u tsid e  p o in ts , th e  new 
process gives prom ise of m ak ing  m o
lasses supp lies m ore availab le . I t  is 
e stim a ted  th a t  between 200,000,000 and
220,000,000 gal. of m olasses a re  stored 
in C uba, 00,000,000 ga l. in th e  D om ini
can R epublic, 05,000,000 gal. in P u e rto  
R ico, and  between 25,000,000 an d  30,- 
000,000 gal. in H a iti .  The deh y d rated  
p roduct can be sh ipped in 40 percen t less 
space th a n  th e  fluid m olasses. Because 
of th e  packag ing  angle, paper bag m a n u 
fa c tu re rs  have w orked w ith  B E W  engi
neers on th is  p ro jec t. To d a te  every
th in g  has been c a rried  o u t on an  experi
m enta l scale an d  i t  w ill be necessary  
for in te res ted  u se rs o f th e  process to do 
fu r th e r  experim en ta l w ork  before going 
in to  larg e  scale p roduction . I t  is a s 
serted  th a t  th e  d eh y d ra tio n  op eratio n  
can be done a t  su g a r m ills  w ith  th e  
s im p lest of equipm ent and a t  sm all cost.

The easie r p osition  of chlorine is 
shown in  th e  am endm en t to  G eneral 
P reference  O rder M-41 whereby- la rg e r 
am oun ts of ch lo rin a ted  hydrocarbon  
solvents a re  released for c iv ilian  uses. 
The am ended o rder p rovides th a t  a p e r
son req u irin g  these  so lven ts fo r any 
use fo r w hich a  preference ra t in g  of B-2 
is assigned m ay  receive in any  m onth  
n o t m ore th a n  h is average  monthly- con
sum ption  d u rin g  th e  base period of the  
y ea r end ing  Septem ber 30, 1041.

Some im provem ent h as been noted in 
dem and for tu rp e n tin e  and values have 
tu rn e d  upw ard . The m ark e t, how ever, is 
sa id  to be s tro n g e r m ore because of 
re la tiv e ly  l ig h t  offerings th a n  to  active  
buy ing . The N av al S to res R esearch D i
v ision  of th e  D ep artm en t of A g ricu ltu re  
h a s  ju s t  issued  i ts  re p o rt  on th e  naval 
stoi-es industry- fo r th e  1942-43 season.

C H E M . & M E T .  

W eighted In d ex  of 

C H E M IC A L  P R IC E S
Base=100 fo r  1037

T h i s  m o n t h  ............................................................ 109.01
La s t m onth  .................................................. 10S.S3
June, 1042 ...................................................... 109.30
June, 1041 ......................................................100.40

W h ile  the  g rea te r p a rt o f chem ical ou t
p u t is  passing aga ins t con tracts , h igh 
prices are p a id  fo r  sm a ll lo ts  in  the  spot 
m a rke t bo th  fo r  dom estic use and fo r  ex
po rt. N itra te  o f soda prices have been 
extended to  cover June de liveries. Solvents 
d isp layed a s tro n g  tone in  recent tra d in g .

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

F io c e ss m g  E q u ip m e n t (o r O ver 3Q Y e s:s

4 4 * 0 2  l l t h  S T R E E T  

LONG ISLA N D  C IT Y , N. Y .
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W hile  ill 1 d a ta  connected w ith  im p o rts 
an d  exports have been excluded, th e  re 
p o rt b rings o u t c learly  th e  dow nw ard 
tre n d  for consum ption  of tu rp en tin e  
and  rosin . A p p a ren t to ta l  consum ption 
—inclu d in g  exports fo r 1942-43 w as 427,- 
954 50-gal. bbl. of tu rp e n tin e  as com pared 
w ith  602,337 50-gal. bbl. fo r th e  preceding 
season. C onsum ption of rosin  in  th e  
sam e periods w ere 1,899,145 500-lb. bbl. 
an d  2,575,070 500-lb. bbl. respectively .

P ro d u c tio n  of tu rp e n tin e  in  th e  1942- 
43 season w as 559,798 50-gal. bbl. as 
a g a in s t 548,790 50-gal. bbl. in th e  p re 
ceding period . These to ta ls  included 321,- 
930 bbl. of gum  tu rp e n tin e  and  237,808 
bbl. of wood tu rp e n tin e  fo r 1942-43 and 
285,050 bbl. of wood tu rp e n tin e  and  
203,746 bbl. of wood tu rp e n tin e  for 1941- 
42. P ro d u c tio n  of ro sin  for th e  y ear 
ended la s t  M arch, am ounted  to  2,069,- 
754 500-lh.-bbl. as com pared w ith  2,- 
135,593 500-lb. bbl. in th e  p receding fis
cal year. D esp ite  th e  d rop  in p roduc
tion  stocks of tu rp en tin e  increased d u r 
ing  th e  y ear from  156,369 bbl. to  288,- 
213 bbl. and  stocks of rosin  grew  from  
1,434,677 bbl. to  1,605,286 bbl.

A nim al, n e a t’s foot, an d  red oils 
have been added to  th e  l is t  th a t  th e  W ar 
Food A d m in is tra tio n  is a llo ca tin g  to  
provide adequate  supplies fo r m eeting  
m ilita ry , essen tia l c iv ilian , and lend 
lease needs. These oils a re  h ig h ly  im 
p o r ta n t  as m eta l w ork ing  oils and a re  
essen tia l in tex tile  w eaving and  process
ing, le a th e r tan n in g , and  in th e  m a n u 
fa c tu re  of v a rio u s  specialized  lu b rican ts . 
D em and fo r them  h as  increased  w ith  th e  
acceleration  of w artim e  in d u s tr ia l  a c tiv 
ity , and th e ir  sh o rtag e  is m agnified by 
th e  sh o rtag e  of ta llo w  and grease , the  
raw  m a te ria ls  from  w hich th ey  a re  m an 
u factu red . A nim al oils a re  defined to  
include g rease  ( la rd )  oil, ta llo w  oil, 
p ig’s feet oil a s  w ell as a n y  o th e r  oil 
produced from  an im al fa t.

T hey also a re  im p o rta n t su b s titu te s  for 
m ore com m only used  sperm , c a s to r  and  
olive oils, and petro leum  su lp h an a tes—  
all of w hich a re  c r it ic a l  because of u n 
c e rta in  sh ip p in g  conditions, and  ex
panded dem ands.

Two su lp h u ric  acid p la n ts  w ill be es
tab lish ed  in  B u lg aria , say  A xis p ress r e 
po rts.

_ P erm ission  fo r th e ir  erec tion  h as  been 
given by  th e  B u lg a ria n  I n d u s tr ia l  C oun
cil to  one G erm an and one I ta l ia n  firm , 
i t  is s ta ted .

C H E M . & M E T .

Weighted Index of Prices for 
O IL S  & F A T S
Baser=10n fo r 1937

T h is  m onth  ..............  i j i  KS
juni. “?oTot h ................ :: maos

fhol0oS=tMv,vPi0 r ta n t ,,r ice  developm ent was 
linsoou o il o f m ax im um  prices fo r
1 1 !«  » in .  e basic p rice  is  fixed at 
in ' 7m j  ; fo r. .mw o il. in  tanks, de livered 

L n  Ich centers a round M inne- 
w iio ro  „ - l  i , usua l d iffe re n tia ls  a p p lv  
wnere o il is de livered in  o the r con tainers.

SOAP S A V E R S -P Q  SILICATES

r f )  O  O  Ó J  O  Q

SHOUT OF SOAP?
Y o u  can s till m aintain the same 
detergency standards in  your clean
in g  o r w ashing process w ith  P Q  
Soluble Silicates.

These self-sufficient cleaning aids 
are soap extenders in  numerous 
in d u s tr ia l opera tio n s . T a k e , fo r  
instance, the laundry and textile  
industries using P Q  Silicates in  
conjunction w ith  soap. In  some 
cases, the reduction in  soap con
sumed is as h igh  as 25% , w h ile  in  
others, s till m ore.

T h e  princ ip le  difference between 
P Q  Silicates and other alkalis is 
the properly  balanced soluble silica 
content which insures five big advan
tages fo r your detergent operations:

1. Restrained corrosive action
2. Effective buffering to sustain 

cleaning

3. Free rinsing /,
4 . Prevents re-deposition of d irt
5. Used as soap builders, reduces soap 

consumption
Let us suggest the r ig h t P Q  Soluble 
Silicate fo r your cleaning job . A  
few  are described below ; others re 
viewed in  Bui. 172. Send fo r a copy.
METSO GRANULAR (Na.S iO tj-JIG O ). orig inal 
sodium metasilicate (U.S. Pat. 1898707) in  free- 
flow ing form . W hite, granular product.
METSO 99 (Na3H S i0*-5H 20),sod ium  sesquisifi- 
cate (U.S. Pats. 1948730 and 2145749). White, 
granular and free-flowing.
METSO 66 Another specially prepared Metso 
Detergent designed fo r heavy-duty removal o f 
m ineral oils, graphite and grease. Metso 66  is a 
brown, granular product, free-flowing and 
readily soluble.
G (NaaO* 3.22SiOa), hydrated powdered sodium 
silicate (sometimes referred to  as tris ilicate), 
rapidly soluble.
SS-C-Pwd. (NaaO*2Si02), anhydrous powdered 
sodium silicate, s low ly soluble.

P H I L A D E L P H I A  
Q U A R T Z  C O M P A N Y
Gen’l  Offices: 125 South T h ird  Street, Phila., Pa. 
Chicago Sales Office: 205 West Wacker Drive

CH EM ICA L & M E T A L LU R G IC A L  E N G IN E E R IN G  • J U N E  191,3



FAIRBANKS-  MORSE
DIESEL ENGINES 
PUMPS
ELECTRICAL MACHINERY
SCALES
MOTORS

WATER SYSTEMS 
FARM EQUIPMENT 

STOKERS
AIR CONDITIONERS 
RAILROAD EQUIPMENT

EEALLY, i t ’s no  h ardsh ip  w h en  you have to  buy sm alle r m o tors , 
k. You save money. B ut rem em b er, w h e n  you can t buy era 

b ig — buy^’em good .

N o w  that you cannot depend on  oversize to  take yo ur m o to rs  

th ro u g h  to u gh  service— you m ust depend on  quality .

T h a t  is w h y  you should investigate F a irb a n k s -M o rs e  M o to rs  

w ith  Copperspun R o to rs .

T h e  w in d in g  o f  the Copperspun R o to r  is cen trifu ga lly  cast o f  
C O P P E R  in  one p iece. I t  p rov ides  e lec trica l and th e rm a l charac
teristics th a t g ive  th is  m o to r the stam ina to  stand up und er the  
m ost severe service w ith o u t m echan ica l fa ilu re . Y o u  can operate  
a F a irb a n k s -M o rs e  M o to r  w ith  Copperspun R o to r  at its fu ll rated  

capacity continuously  and in d e fin ite ly  w ith o u t fear o f dam age  

fro m  o verlo ad in g .

Fairbanks, M o rs e  &  C o., 6 0 0  S. M ic h ig a n  A ve., C h icag o , 111.



CURRENT P R IC E S

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

A cetone, d ru m s, lb ............................
A cid, ace tic , 2S % , b b l., c w t.........

G lacial 99 .5% , d ru m s .................
U . S. 1». X  1, 99 .5% , d r ............
D oric, b b l., to n ..............................
C itr ic , kegs, l b ...............................
F orm ic , cbys, l b ............................
G allic, te ch ., bb l., l b ...................
H ydrofluoric  3 0 %  d ru m s, lb .  . 
L actic , 4 4 % , tech ., lig h t, bb l., lb
M u ria tic  18°, ta n k s , c w t...........
N itr ic , 36°, ca rboys, l b .........
O leum , ta n k s , w ks., t o n ............
O xalic, c ry s ta ls , b b l., l b ............
P hospho ric , te ch ., c 'b y s ., l b . . .
S u lphu ric , 60°, ta n k s , to n .........
S u lphu ric , 66°, ta n k s , to n .........
T a n n ic , te ch ., b b l., l b .................
T a r ta r ic , pow d ., bb l., l b ............
T u n g s tic , b b l., l b ..........................

A lcohol, a m y l......................................
F rom  P c n ta n e , ta n k s , lb ...........

A lcohol, B u ty l, ta n k s , l b ...............
A lcohol, E th y l, 190 p ’f., b b l., gal

D en a tu re d , 190 p ro o f .................
N o. 1 sp ec ia l, d r .,  gal. w ks.. 

A lum , am m on ia , lu m p , bb l., l b . .
P o ta sh , lu m p , bb l., l b ................

A lum inum  su lp h a te , com . bags
c w t..................................................

Iro n  free, bg ., c w t ........................
A qua am m on ia , 26°, d ru m s, l b . .

ta n k s , l b . . .  
A m m onia, an h y d ro u s , cy l., lb . . .

ta n k s , lb ..
A m m onium  ca rb o n a te ,p o w d  .tech

casks, l b . . ...................................
S u lp h a te , w ks., t o n .....................

A m yln cc ta te  te ch ., from  p e n ta n e
ta n k s, l b ...........................................

A n tim o n y  O xide, bb l., l b ..............
A rsenic, w h ite , pow d., b b l., l b . . .

R ed , pow d., kegs, l b ...................
B ariu m  ca rb o n a te , bb l., to n .........

C h lo ride, bb l., to n ........................
N itra te , casks, l b  ............

B lanc fix, d ry , bb l., lb .....................
B leaching  pow der, f.o .b ., wks.

d ru m s, c w t ......................................
B orax , g ran ., b ags , to n ...................
B rom ine, cs., l b .................................
C alcium  a c e ta te , b a g s .....................

A rsenate , d r ., l b ............................
C arb ide  d ru m s, l b ........................
C hloride, fused , d r ., del., to n . .

flake, bags., de l., ton
P h o sp h a te , bb l., l b ......................

C arb o n  b isu lp h id e , d ru m s, l b . . . .
T e trach lo rid e  d ru m s, g a l ..........

C h lo rin e ,liq u id ,tan k s, w ks., 100 lb
C y lin d e rs ..........................................

C o b a lt oxide, cans, l b .....................
C opperas, bgs ., f.o .b ., w ks., to n ..
C opper ca rb o n a te , b b l., l b ............

S u lp h a te , bb l., c w t ......................
C ream  of t a r ta r ,  bb l., l b ................
D ie thy lene  g lycol, d r .. l b ..............
Epsom  sa lt , dom ., te ch ., b b l., cw t
E th y l ac e ta te , d ru m s , lb ................
F o rm ald eh y d e , 4 0 % , bb l., l b . . . .
F u rfu ra l, ta n k s , l b ............................
F use l oil, d ru m s, l b ..........................
G laubers sa lt , b ags , c w t.................
G lycerine, c .p ., d ru m s, ex tra , lb .

C u rre n t P rice  L a s t M o n th  L a st Y ear

50.0S5-50.109 
3 .3 S  -  3 .6 3  
9 .1 5  -  9 .4 0  

10 .9 5  -1 1 .2 0  
109.00-113.00 

.2 0  -  .23

. 1 0 $- . 1 1  
1 .1 0  -  1 .15  

.08  -  

.0 7 3 -  
1 .05  -  

.05  -  .05$
18 .5 0  -2 0 .0 0

.075

.1H -  

.0 7 } -  
13 .00  
16 .5 0  - .  

.71  -  

.7 0  - .  
nom  .

.13

.08$

.73

S0.0S5-S0.109 
3.38 -  3.63 
9.15 -  9.40 

10.95 -11.20 
109.00-113.00 

.20 -  .23

. 1 0 1 -  - 1 1  
1.10 -  1.15 

.08 - 

.073- 
1.05 - 

.05 -  .05$
18.50 -20.00

. 1 3 1 - ............
• 1 0 Î - .................

11 .94  - ............

.62  - ..........

.031- .04

.041- .04$

1 .1 5  -  1 .40  
1 .85  -  2 .1 0  

.0 2 1 -  .03

.02 -  .02} 

.16  - . . . .  

. 0 4 1 - . . . .

.091- 
29.20 -

.12

.14.5-.. . .

.15  - ___

.04 -  .041
n o m ..........

6 0 .0 0  -6 5 .0 0
7 9 .0 0  -8 1 .0 0  

.11  -  .12 

.0 3 1 -  .04

2 .2 5
4 4 .0 0  

.30
3 .0 0  

.07  

.041
IS . 00
18 .50  

.071 

. 051 

.73
2.00 

.051
1.84

18 .00  
.1 8

5 .0 0
.57
.14

1 .9 0  ■ 
. 1 2  
.051 
.09  ■ 
.1 8  ■

1 .0 5
.181

-  2 .3 5

.32

- .OS
- .05  
-24 .00  
-25 .00
- .08

-'".80
■ .06
- 1 .87  
-19 .00
- .20
• 5 .5 0

. 1 5 1
2 .00

.06

.19
1.10

.081

.075

. 1 1 1 -  

.0 7 1 -  
13 .00  - . ,  
16 .5 0  - . .  

.71 -  

.7 0  - . ,  
nom  . ,

.13

.081

S0.16S-S0.173 
3.38 -  3.63 
9.15 -  9.40

10.95 -11.20
109.00-113.00 

.20 -  .23

. 101-  .11 
1 . 1 0  

.08 -  

.073- 
1.05 - .

.05 -
18.50 -20.00 ' 

.111- -1.3 

.071- .08$
13.00 - ..........
16.50 - ..........

.71 -  .73

.70 - ..........
n o m ............

.1 3 1 -  

. 102-  
11 .94  -

.62  - ............

.0 3 1 -  .04

.0 4 1 -  .041

1 .1 5  -  1 .40
1 . 8 5 -  2 .1 0  

.0 2 1 -  .03

.0 2  -  . 0 2 }

.16  - ............

.0 4 1 - ............

.0 9 1 -  
2 9 .2 0  -

. 1 2

. 1 4 5 - . . . .  

.15  

.04 -  .041
n o m  .........

6 0 .0 0  -6 5 .0 0
7 9 .0 0  -8 1 .0 0  

.11  -  .12 

.0 3 1 -  .04

2.25
44.00 

.30
3.00 

.07 

.04}
15.00
18.50

.071-

.051

.73
2.00 

.051
1.84 •

18.00 
.18 ■

5.00
.57
.14

1.90
. 1 2
.051-
.09
.18

1.05 - 
.18*

-  2 .3 5

- .32

" : ó?
- .05  
-24.00 
-25 .00
- .OS

".SO
-’ ' loé'
- 1 .87  
-19.00
- .20 
- 5 .5 0

. 1 5 1
2.00

.061

.19
1.10

.1 3 1 - . 

.1 5 8 - . 
8 .1 9  -

.091- 
2 9 .0 0  -

. 1 2

2.25 -
44.00 - 

.30 -
3.00 - 

.07 - 

.04}-
19.00 -
20.50 -

.071- 

.051- 

.s73 -
2.00  - 

.051-
1.84 -

18.00 - 
.18 -

5.15 - 
.57 - 
.14 -

1.90 - 
. 1 2  - 
.05$ 
.09 
. IS

1 .05
.18}

2 .3 5  

’ ".82 
'".os'

.05
24 .5 0
25 .0 0  

.OS

.80
' ' !ó¿'

1.S7
19.00 

. 2 0
5 .40

' ’!iśj 
2.00

*!ó¿’
' ü o '  
1.10

The accom panying  prices refer to round  
lots in  the N e w  Y ork  m arket. W h ere  it 
is the trade custom to sell f.o.b. works, 
quotations are  g iven  on that basis and  
are  so designated. Prices are  corrected  

to June 14

1 .15  
.081 
. 075

". 051

.6 0  - ............

.0 3 } -  .04

.04  -  .041

1 .1 5  -  1 .40
1 .S 5  -  2 .1 0  

.0 2 1 -  .03

.0 2  -  . 0 2 }

.16  - ............

.041-..........

.1 4 5 - ............

.15  - ............

.04 -  .04}
n o m ............

6 0 .0 0  -6 5 .0 0
7 9 .0 0  -8 1 .0 0  

. 1 0 1 -  . 1 1  

.0 3 1 -  .04

C u rre n t P rice L a st M o n th L a s t  Y ear

L ead :
W hite , b asic  ca rb o n a te , d ry

casks, lb .........................................
W h ite , b as ic  su lp h a te , sck., lb . .
R ed , d ry , sck ., In ............................

L ead ac e ta te , w h ite  cry»., bb l., lb. 
L ead  a rsen a te , pow d., bag, lb .  . .  .
L im e, chem ., b u lk , to n .....................
L itha rge , pow d., csk., l b ..................
L ithopone, bags, l b ............................
M agnesium  ca rb ., tech ., bags, lb .. 
M eth an o l, 9 5 % , ta n k s , g a l.............

. 0 8 } - . . . . . .
• 0 7 } - ............
. 0 9 i -  ___
.1 2 ? -  .13 
.11 -  .12

S .50 - ............
. 0 8 1 - ......... '.
.0 4 } -  .041 
.0 6 1 -  .061
.5S  —............
.58  - ............
.2S  - ............

.0 8 } - ............
■07}-............
• 0 9 J - ............
.1 2 } -  .13  
.11 -  .12

S .50 - ............
.0 8 1 - ............
.0 4 } -  .041 
.0 6 } -  .061 
.58  - ............

.0 8 1 - ,

.0 7 } - ............

.0 9 } - ............

.1 2 } -  .13  

.11 -  .12
8 .5 0  - ............

.0 8 1 - ............

.0 4 } -  .041 

.0 6 } -  .06} 

.6 0  - ............
.58  - ............ .60  - ............

S y n th e tic , ta n k s , g a l.....................
N ickel sa lt, double , bb l., l b ............
O range m ineral, csk ., l b ...................
P hospho rus , red, cases, lb ................

Y ellow, cases, lb ....................
P o tass iu m  b ich rom ate , casks, l b . . 

C arb o n a te , 80 -85  % ,calc.csk.,1b.
C h lo ra te , pow d., l b ........................
H y d rox ide  (c’s tic  p o tash ) d r., lb .

.2 8  - ............

.1 3 } -  .131 

.1 2 J - ............

.2 8  - ............

.1 3 } -  .13}

.1 2 } - ..........

.40  -  .42  

.1 8  -  .25  

.0 9 } -  .10  

.0 6 } -  .07  

.1 0  -  .12  

.07  -  .07} 

.5 3 1 - ............

.1 3 } -  .131 

. 1 2 ) - ............

.40  -  .42 

.18  -  .25  

.0 9 1 -  .10  

.0 6 1 -  .07 

.10  -  .12  

.07  -  .07}

.5 3 1 - ............

.0 5 1 -  .06 

.1 9 1 -  .20  

.17  -  .18  

.0 5 1 5 -  .06 
1 .0 0  -  1 .05  

17 .00  - ............

.40  -  .42  

.18  -  .25  

.0 9 ’ -  .10  

.0 6 1 -  -07 

. 1 0 -  .12 

.07  -  .07}

.5 3 1 - ............

.0 5 1 -  .06 

.1 9 1 -  -20 

.17  -  .18  

.0 5 1 5 - .06  
1 .0 0  -  1 .05  

17 .00  - ............

N itra te , b b l., l b ............................... .0 5 1 -  .06  
.1 9 1 -  .20  
.17 -  .18  
.0 5 1 5 - .06 

1 .00  -  1 .05  
17 .00  - ............

P ru ss ia te , yellow , ca$ks, lb .........
Sal am m oniac , w hite , casks, lb .  . .  
Salsoda, bb l., c w t................................

S oda ash , ligh t, 58% , bags , con
tra c t,  c w t ...................................... 1 .05  - ............

1 .10  - ............
1 .05  - ............
1 .10  - ............

1 .05  - ............
1 .1 0  - ............

Soda, caustic , 76% , solid , d rum s,
2 .3 0  -  3 .0 0  

.05  -  .06
1 .7 0  -  2 .0 0  

.0 7 * -  .08
16 .0 0  -1 7 .0 0  

.03  -  .04  

.0 6 1 -  -061 

.14  -  .15  

.0 8  -  .09
2 .4 0  -  2 .5 0
2 .5 0  -  2 .6 5
1 .3 5  - ............

.0 6 } -  .07
2 .7 0  - ............

.1 0 1 -  .11 

.SO -  .85  

.03  -  .031 

.0 2 1 -  .02}
16 .00  - ............

2 .3 0  -  3 .0 0  
.05  -  .06

1 .70  -  2 .0 0  
.0 7 J -  -08

16.00  -1 7 .0 0  
.03  -  .04 
.0 6 } -  .061 
.14  -  .15  
.0 8  -  .09  

2 .4 0  -  2 .5 0  
2 .5 0  -  2 .6 5
1 .35  - ............

.0 6 } -  .07
2 .7 0  - ............

2 .3 0  -  3 .0 0  
.0 5  -  .06

1 .70  -  2 .0 0  
.0 7 } -  .08

16.00  -1 7 .0 0  
.0 3  -  .04 
.0 6 1 -  -061 
.14  -  .15  
.0 8  -  .09  

2 .4 0  -  2 .5 0  
2 .5 0  -  2 .6 5
1 .35  - ............

.0 6 } -  .07
2 .7 0  - ............

B ica rb o n a te , bb l., c w t..................
B ichrom ate , casks, l b ...................

B isu lp h ite , bb l., l b .........................

C yan ide , cases, dom ., l b ..............

H ypo su lp h ite , bb l., c w t ...............
M eta silic a te , bb l., c w t.................
N itra te , bu lk , c w t..........................

P h o sp h a te , tr ib as ic , bags, l b . . .
P ru ss ia te , yel. d rum s, l b ..............
S ilicate  (40° d r.) , w ks., c w t. . . . 
Su lph ide , fused , 60 -6 2 % , d r. lb .

.1 0 1 -  .11 

.80  -  .85  

.03  -  .031 

.0 2 } -  .021 
16 .00  - ............

.1 0 1 -  .11 

.8 0  -  .85  

.03  -  .031 

.0 2 1 -  .02} 
16 .00  - ............S u lphu r, cn id e  a t  m ine, long  t o n . . 

C h lo ride, d r., l b ............................... .03  -  .04 
.07  -  .08  

1 .9 0  -  2 .4 0

.03  -  .04  

.07  -  .08  
1 .9 0  -  2 .4 0

.5 5  - ............

.3 9 1 - ............

.0 5 } -  .06  

.14  -  . 15 

.33  -  .35

.1 0 3 5 - ..........

.0 7 1 - ............

.0 7 1 - ............
3 .8 5  -  4 .0 0

.03  -  .04 

.07  -  .08  
1 .90  -  2 .4 0

!.39 i-! ! ! ! ! !  
.05  -  .06  
.14  -  .15  
.33  -  .35
• 1 0 1 - ............
• 0 7 1 - ............
• 0 7 1 - ............

3 .4 0  -  3 .5 0

F lo u r, bag , cw t................................
T in  O xide, bb l., l b ..............................

C ry s ta ls , b b l., l b .............................
Zinc, ch loride, g ran ., bb l., lb ..........

C arb o n a te , bb l., l b ........................
C yan ide , d r., l b ...............................
D u st, bb l., l b ....................................
O xide, lead  free, bag , lb ..............

5 %  leaded, bags, l b ...................
S u lp h a te , bb l., c w t ........................

.3 9 1 - ............

.0 5 } -  .06  

.14  -  .15  

.33  -  .35

.1 0 3 5 - .........

. 0 7 } - ............

.0 7 1 - ............
3 .8 5  -  4 .0 0

O I L S  A N D  F A T S

C u rre n t P rice L a st M o n th L a st Y ear

C as to r oil, N o. 3 bb l., l b .................
C h in a  wood oil, bb l., l b ............
C oconut oil, C eylon , ta n k , N . Y., 

lb  ....................................................

$ 0 .13}--$0.14$ 
.3 8  - ............

*0 .13}- $0 .141 
.3 8  - ............

$ 0 .1 3 3 -5 0 .1 4 }
.3 8  - ............

C orn oil crude, ta n k s  (f.o .b . m ill), 
lb  ............................................... .1 2 } - ............ .1 2 } - ............ . 1 2 3 - . _____

C otto n seed  oil, crude  (f.o .b . m ill),
.1 2 } - ............ .12J - ....... .1 2 5 - ............

L inseed  oil, raw  ca r lo ts , bb l., lb .. .1 5 3 - ............
.09  - ............

. 1 5 6 -............

.09  - ............
.1 3 9 - ............
.09  - ............

P e a n u t oil, c rude , ta n k s  (m ill), lb . 
R apeseed  oil, refined , bb l., l b .  . . .

.1 3  - ............ .13  . . . . . . . .1 3  - ............

.1 1 } - ............ .1 1 } - ............ . 113 - ............
S u lp h u r (olive foo ts), bb l., lb .  . . . 
C od, N ew fo u n d lan d , bb l., g a l . . . .  
M en h ad en , lig h t p ressed , bb l., lb .

C ru d e , ta n k s  (f.o .b . fac to ry ) lb . 
G rease, y e llow , loose, l b ...................

.19 Í—.......
.1 1 7 - ............ .1 1 7 - ............ .1 1 4 - ............
.0 8 8 - ............
. 0 8 } - ............
. 0 9 1 - ............

. 0 8 8 . . . . . . .

.0 8 } - ............

.0 9 1 - ............

.O SS-............

.09295 

.0 9 1 - ............
.1 1 1 - ............ . I l l - ............

.1 1 1 - ....... .1 1 1 - ............
R ed  o il,*distilled , d p .p . bb l., i b . . . 
T a llow  e x tra , loose, i b .......................

. 1 1 } - ............ .12  - ............
. 0 8 } - . . ___ .0 9 7 1 2 5 . . . .
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Chem. & Met/s Weighted Price Indexes

F M A M J J A S O N D J F M A M J J A S O N D  
 1942 n*  1943-----

OILS AND FATS

J F M A M J J A S O N D
-1 9 4 0 - -> *

J F M A M J J A S O N D  
— 194*1---- - *

J F M A M J J A S O N D  
 1942-

NON-FERROUS METALS |
¿A'6INEBv m  AA'DM/AZNGJGUÑNAL /NDEXlCS

1943 \

___ 1942 1941

Dec. J a n .  Feb. Man Apr. M ay Ju n e  Ju ly  A u g . Sep+. Oct. Nov. Dec. D ec. J a n .  Feb. M ar Apr. M ay Ju n e  J u ly  A ug. Sept. Och Nov. D e c

C o a l - T a r  P r o d u c t s M i s c e l l a n e o u s

C u rre n t P rice L a s t M o n th L a s t Y ear

A lpha-nap tho l, crude bb l., l b ......... 5 0 .5 2 -  50 .5 5 5 0 .5 2 -  5 0 .5 5 5 0 .5 2  -5 0 .5 5
A lpha-naph thv lam ine , bb l., l b ___ .3 2  - .34 .3 2  -  .34 .32  -  .34
A niline oil, d rum s, ex tra , l b ........... . 15 - .16 .1 5  -  .16 .1 5  -  .16
A niline, sa lts, bbl., l b ........................ .02 - .24 .2 2  — .24 .2 2  -  .24
Beiizaldehvde, U .S .P ., d r., lb ......... :§5  - .9 5 . So -  .9 5 . S5 -  .9 5
B enzidine base , bb l., l b .................... .70  - .7 5 .7 0  -  .7 5 .7 0  -  .75
Benzoic acid, U .S .P ., kgs., lb ......... .54  - .56 .54  -  .56 .54  -  .56
Benzyl chloride, tech ., d r ., lb .  . . . .23  - .25 .2 3  -  .25 .2 3  -  .25
Benzol, 90% , ta n k s , w orks, g a l . . . . 15 - . .1 5  - ............ .14  - ............
B eta-naph tho l, tech ., d rum s, lb . . . .2 3  - .24 .23  -  .24 .23  -  .24
Cresol, U .S .P ., d r ., l b ....................... .11  - . .11 -  .11 .1 0 1 -  .11
C resvlic ac id , d r., w ks., g a l............ .S I  - .S I  -  .S3 .S I  -  .S3
D iethy lan iline, d r., l b ........................ .4 0  - .45 .4 0  -  .45 .4 0  -  .45
D iuitropheno l, bbl., l b ...................... .23  - .25 .23  -  .25 .23  -  .25
D in itro to luo l, bbl., l b ....................... . I S  - .19 . 1 8 -  .19 . I S  -  .19
D ip  oil, 15% , d r., g a l ........................ .2 3  - .25 .2 3  -  .25 .23  -  .25
D ipheny lam ine, d r . f.o .b . wks., lb. .60  - . .6 0  - ............ .7 0  - ............
H -acid , bb l., lb .................................... .45  - .50 .4 5  -  .50 .4 5  -  .50
N aph th a len e , flake, bb l., l b ............ .07  - .07* .07  -  .07* .07  -  .071
N itrobenzene, d r ., lb ......................... .OS - .09 .OS -  .09 .OS -  .09
P ara -n itran ilin e , bbl., l b ......... .. .47  - .49 .47  -  .49 .47  -  .49
Pheno l, U .S .P ., d rum s, lb ................ .1 0 1 - .11 .1 0 1 -  .11 .13  - ............
P icric  acid , bb l., l b ............................. .3 5  - .40 .35  -  .40 .3 5  -  .40
P yrid ine , d r., g a l ................................. 1 .7 0  - 1 .S 0 1 .70  -  1 .S 0 1 .70  -  1 .S 0
llesorcinol, tech ., kegs., l b .............. .7 5  - .SO .7 5  -  .SO .7 5  -  .SO
Salicylic ac id , tech ., bb l., lb ........... .3 3  - .40 .33  -  .40 .3 3  .40
S o lven t n a p h th a , w .w., ta n k s , gal. .27  - .27  - . . . .2 7  - ............
T olidine, bb l., l b ................... : ........... .86  - * !ś ś ’ :ś6 - • ’ iss* ,S6 -  .SSJ
T oluol, d rum s, w orks, g a l................ .33  - .3 3  - ............ .32  - .  .
X ylol, com .,ltan k s, g a l..................... .26  - .26  - . . . °6  -

Barytes, grd., white, bbl.f to n .: . .
Casein, tech., bbl., lb . . . . ............
China clay, dom., f.o.b. mine, ton. 
Dn- colors 

Carbon gas, black (wks.), lb
Prussian blue, bbl., lb ..........
Ultramarine blue, bbl., l b . .
Chrome green, bbl., lb ........
Carmine, red, tins, lb ..........
Para toner, lb ........................
Vermilion, English, bbl., lb . 
Chrome yellow, C.P., bbl., lb 

Feldspar, No. 1 (f.o.b.N.C.), ton 
Graphite, Ceylon, lump, bbl., lb 
Gum copal Congo, bags, lb . . .

Manila, bags, lb ....................
Dernar, Batavia, cases, lb . .
Kauri, cases, lb . . ................

Kieselguhr (f.o.b. mines), ton.
Magnesite, calc, ton ................
Pumice stone, lump, bbl., l b . .

Imported, casks, lb ..............
Rosin, H., 100 lb ......................
Turpentine, ga l.........................
Shellac, orange, fine, bags, lb.. 

Bleached, bonedry. bags, lb .
T. N. bags, lb .......................

Soapstone (f.o.b. Y t.), bags, ton 
Talc. 200 mesh (f.o.b. V t.), ton 

200 mesh (f.o.b. Ga.), ton.

Current Price Last Month Last Year

522.00-S25.00 
.21 -  .231

5 .00 -20.00

.0335- .30 

.36 -  .37

.11 -  .26 

.211- .30
4.60 -  4.75 

.75 -  .SO
3.05 -  3.10 

.141- .151
6.50 -  7.50 

.OS -  .10

.09 -  .30 

.09 -  .15

.1 0  -  .22  

.IS  -  .60
7.00 -40.00

64.00 - ..........
.05 -  .07
n o m ..........

4.09 - ..........
.731-..........
.39 - ..........
.39 - ..........
.31 - ..........

1 0 .0 0  - 1 2 .0 0
5 .00 -  S .50
6.00 -  S .00

522.00-525.00 
.21 -  .231

5 .00 -20.00

.0335- .30 

.36 -  .37

.11 -  .26 

.211- -30
4.60 -  4.75 

.75 -  .SO
3.05 -  3.10 

.141- .151
6.50 -  7.50 

.OS -  .10

.09 -  .30

.09 -  .14

. 1 0 -  .20  

.17 -  .60
7.00 -40.00

64.00 - ..........
.05 -  .OS 
nom ..........

4.10 - ..........
.701-..........
.39 - ..........
.39 - ..........
.31 - ..........

1 0 . 0 0  - 1 2 . 0 0
5 .00 -  8.50
6.00 -  S .00

522.00-525.00 
.17- .20

8.00  - 20.00

.0335- .30 

.36 -  .37

.11 -  .26 

.211- -30
4.60 -  4.75 

.75 -  .80
3.05 -  3.10 

.141- •151
6.50 -  7.50 

.OS- . 1 0  

.09 -  .30

.09 -  .15

.1 0  -  .22  

.18 -  .60
7.00 -40.00 

64.00 - ..........
.05 -  .07
n o m ..........

3.33 - ..........
.67 - ..........
.43 - ..........
.40 - ..........
32 —loioo -iżióó'

8.00 -  8.50
6.00 -  S.00 1

T h e  H . K . F e rg u s o n  Co., C leveland, has 
a p po in te d  J. S tu a r t Sneddon v ice -p res id en t 
in  charge o t sales. C larence M cD onough, 
w ho  d id  specia l w o rk  in  s y n th e tic  ru bbe r 
and  ordnance p la n t cons truc tio n , w i l l  re 
sume h is  pos itio n  as v ice -p res id en t in  
charge o f construc tion .

T h e  P e r m a n e n te  Corp., O akland, C a lif., 
has changed its  name to  the P erm anen te 
C em ent Co.

G e n e r a l  C o n t r o l s  Co., G lendale, C a lif., 
has appo in ted  C laude S. S locum  as its  
re p rese n ta tive  in  the R ocky  M o u n ta in  and 
a d ja ce n t te r r ito ry .  H e  w i l l  m ake h is  head
q u a rte rs  a t 2135 South A dam s St., Denver, 
Co!.

H e n ry  L . C ro w le y  & Co.. I n c ., W est 
Orange, X . J., has appo in ted  L . A . Shea

Industrial Notes
d is tr ic t  m anage r fo r  th e -C h ica g o  te r r i to r y  
and nam ed R a lp h  H u tto n  fie ld  eng ineer 
in  the O hio and M ich ig a n  te r r ito r ie s .

K e l l y  O X e a ry  S t e e l  W o rk s , C hicago, 
has added R oy  E. S m ith  to  its  executive  
s ta ff w here  he w i l l  serve as sales m anager.

W is h n ic k -T u m p e e r , In c ., N e w  Y o rk , 
aga in  has C lem ent A . Dam en on its  sales 
s ta ff. M r. Dam en had le f t  the  com pany 
to  w o rk  w ith  the A rm y  M e d ica l Corps.

T h e  C h a r l e s  S. Ja c o b o w itz  Co.. B u ffa lo , 
tog e the r w ith  its  a ff ilia te , the  N ia g a ra  F i l te r  
Corp., has m oved to  30S0 M a in  St.

S u l l i v a n  M a c h in e ry  Co.. M ich ig a n  C itv , 
In d ., has appo in ted  O. J. Neslage genera l 
sales m anage r and J. X . R o ls ton  a ss is ta n t 
genera l s a lts  m anager.

A m e r ic a n  P ip e  & C o n s t r u c t io n  Co., 
Los A ngeles, is  now  represented in  Canada 
b y  G un ite  and W a te rp ro o fin g , L td .,  153S 
S herbrooke St., W . M o n tre a l.

R o d n e y  H u n t  M a c h in e  Co., Orange, 
Mass., has p laced H a ro ld  H . B e lch e r in  
charge o f en g in e e rin g  and  developm ent 
w o rk  lo r  the te x t ile  m a c h in e ry  d iv is io n .

H e r c u le s  P o w d e r  Co., W ilm in g to n , has 
appo in ted  A r th u r  H . S a n fo rd  m a nage r of 
n a v a l s tores sales a t  the  B oston  office. 
H in d  and C onnor, In c ., Boston , w i l l  con
tinu e  as d is tr ib u to rs  in  the  N e w  E n g la n d  
area.

K e s s l e r  C h e m ic a l  Co.. P h ila d e lp h ia , 
has m oved its  offices to  S ta te  R oad and 
C o ttm an  A ve.
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PITTSBURGH • DES MOINES STEEL CO.
P IT T S B U R G H , P A . 3 4 1 7  N E V IL L E  IS L A N D — D E S  M O IN E S , IO W A , 9 1 6  T U T T L E  S T R E E T  

NEW  YORK, RO O M  9 90 , 2 7 0  BROADWAY • C H IC A G O , 1207  FIRST NATIONAL BANK BUILDING 
DALLAS, 1216 PRAETORIAN BUILDING • SAN FRANCISCO, 6C6 RIALTO BUILDING

Q F f l T T T T T  1 1 / Y 7 r T P U T U

INDUSTRIAL BUILDINGS 
and PLANT ADDITIONS

DESIGNED, FABRICATED AND ERECTED

Furnished under one contract, one responsibility— on schedules of 
pressing urgency— these typical examples of recent Pittsburgh-Des 
Moines construction are b u il t  to enc/ure. The complete facilities of 
this organization, as experienced building contractors in the industrial 

field, are at your service—with satisfaction guaranteed I

J
m m  »’in«;

W M B H :  :



NEW CONSTRUCTION

.----------- C u rre n t P ro jec ts——-----
P roposed

W ork  C o n tra c ts
N ew  E n g lan d  ............................  $175 ,000  $15 ,000
M idd le  A tla n tic  .......................  140 ,000 ..........................
S ou th  ..........................................  4 ,0 5 0 ,0 0 0  1 ,0 0 0 ,0 0 0
M idd le  W e s t ...................................................................  4 0 ,0 0 0
W est of M ississippi ................  1 ,6 9 0 ,0 0 0  1 ,4 0 5 ,0 0 0
F a r  W e s t .........................................  7 5 ,0 0 0  5 0 ,0 0 0 ,0 0 0
C a n a d a ............................................   5 80 ,000  ................

T o ta l ........................................  $ 7 ,3 1 0 ,0 0 0  $ 5 2 ,4 9 0 ,0 0 0

 :—C u m u la tiv e  1943
P roposed  

W ork 
$205 ,000

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

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

C o n tra c ts
$350,000

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

5 7 ,1 2 0 ,0 0 0
1 .1 2 7 .0 0 0

$ 4 8 ,8 0 7 ,0 0 0  $ 8 5 ,1 0 8 ,0 0 0

PROPOSED WORK

Calif.. B erkeley— C u tte r L abora to ries, 
4 th  and P a rk e r Sts., p lan  to  co n stru ct 
ad d itio n al p la n t facilities. P ro jec t 
w ill be financed by Defense P la n t  
Corj)., W ashing ton , D. C. E stim a ted  
cost $75,000.

Colorado— B u reau  of M ines, D epartm en t 
of In te r io r , W ashing ton , D. C., p lans 
to construct a  h e lium  m an u fac tu rin g  
p la n t in th e  T hatelier area .

Ia ., D ike— F arm ers  C ooperative E leva
to r, D ike, p lan s the  construction  of a 
soybean processing p lan t. E stim ated  
cost includ ing  equipm ent $40,000.

Ia .,  M uscatine— M uscatine  Processing 
Corp., S. C'. S te rn , P res., p lans th e  
co nstruction  of a soybean processing 
p lan t. E stim a ted  cost $200,000.

K an sas— B ureau  of M ines, D epartm ent 
of In te r io r , W ashing ton , D. C., plans 
th e  construction  of a helium  m anu
fa c tu rin g  p la n t in th e  a rea  of Cun
ningham .

K an sas— B ureau  of M ines, D epartm en t 
of In te r io r , W ash ing ton , D. C., p lans 
th e  construction  of a helium  m anufac
tu r in g  p lan t in th e  a rea  of O tis.

K an sas— M idw est Solvents Co., A tch i
son, p lan s to co n stru c t ad d itio n al 
p la n t facilitie s. P ro je c t w ill be fin
anced by Defense P lan t Corp., W ash
ington, D. C. E stim a ted  cost $300,- 
0 0 0 .

K entucky— R eynolds M etals Co., 311 
W est B roadw ay, L ouisville , p lan s to  
co n stru ct a d d itio n a l p la n t fac ilitie s. 
Defense P la n t Corp., W ashing ton , D.
C., w ill finance. E stim a te d  cost $200,- 
0 0 0 .

M ontana— Dom estic ■ M anganese & D e
velopm ent Co., Sou th  M ontana S t., 
B u tte , p lans to co n stru c t ad d itio n a l 
p lan t facilities. Defense P la n t  Corp., 
W ash ing ton , D. C., w ill finance. E s
tim ated  cost $250,000.

N. H ., N ash u a— N ash u a  Gum m ed & C oat
ed P ap e r Co., 44 F ra n k lin  S t., is hav 
ing  p lan s p repared  by Sidney Hooper 
A rcht.. 199 W ash ing ton  S t., Boston, 
M ass., fo r the  construction  of a  w are
house. E s tim a te d  cost $175,000.

New Je rse y — Casob Corp., e /o  Irv in g  
V arn ish  Co., 0 A rgyle T errace, I rv in g 
ton, p lans to  a lte r  and  co n stru c t 1 
s to ry  ad d itio n  to  i ts  p lan t. E s tim a t
ed cost $40,000.

N. J . ,  N ew ark—-New Je rse y  G alvan izing  
& T in n in g  W orks, foot of Pacific S t., 
a re  hav ing  p lan s p re p a re d  by V ictor 
Strom baeli, A rch t., 1243 Springfield 
Ave., for the  co n stru c tio n  of a  1 sto ry , 
77x105 ft. m an u fa c tu rin g  p lan t. E s t i 
m ated cost $100,000.

New Mexico— B u reau  of M ines, D e p a rt
m ent of In te r io r , W ash ing ton , D. C., 
p lans to co n stru c t and equip a  helium  
m an u factu ring  p la n t in th e  a re a  of 
Shiprock.

Tex., B eaum ont— S o u th ern  A cid & S u l
phur Co., B eaum ont, and  7021 W alis- 
ville  Rd., H ouston , p lans to  co n stru c t 
an  addition  to  i ts  acid  and  su lp h u r 
p lan t here. Chem ical C onstruc tion  
Co., H ouston, E ngr. E s tim a te d  cost 
$700,000.

Tex., Columbus— Southern  P ro d u c ts  & 
Silica Co., L ilesville, N. C., p lan s to  
move two of its  large  m ill u n its  from  
L ilesville to Columbus and  co n stru c t 
tum bling  m ill to  process flin t rocks 
for p a in t ceram ics and o th er p roducts .

V irg in ia— E. I .  du  P o n t de N em ours & 
Co., Inc., du  P o n t B ldg.. W ilm ington, 
Del., p lan  s to enlarge its  p lan ts  in 
H enrico and Chesterfield C ounties and. 
in New York S ta te . Project, w ill be 
financed by Defense P la n t Corp., W ash
ington, D. C. E stim a ted  cost $4,-
400,000.

A lb erta—-Dominion Governm ent, O ttaw a, 
O nt.. Can., has  ta k e n  over the  p lan t 
of the  A basand Oils, L td ., M eM urray, 
and p lan s to  reco n stru c t sam e. E s ti
m ated cost $500,000.

Ont., W indsor— W intlirop  Chem ical Co., 
Inc., c /o  H . L. Seliade, W indsor, plans 
to  co n stru c t a p la n t for th e  m an u fac 
tu re  of m edicinal, chem ical and p h a r
m aceu tica l com pounds. E s tim a te d  cost 
$40,000.

O nt., W indsor—W olverine  Chem icals, 
Inc ., c /o  H . C. Shotw ell, W indsor, 
p lans to  co n stru c t a  p la n t for th e  
m an u fac tu re  of p h arm aceu tica l, chem 

ical and  in d u s tr ia l  com pounds. E s t i 
m ated  cost $40,000.

CONTRACTS A W ARDED

C alifo rn ia— T exas Co., 135 E a s t  42nd 
S t., New Y ork, N . Y., and  929 Sou th  
B w ay., Los A ngeles, w ill a d a p t  p re s
en t refinery  to  produce 100 octane 
gasoline. P a r t  of w ork  w ill be done 
by own forces; a lk y la tio n  system  and 
feed p re p a ra tio n  by  P oste r-W heeler 
Corp., 71.5 W est O lym pic Blvd., Los 
Angeles. E s tim a te d  cost $50,000,000.

M ass., S ou thbridge— A m erican  O ptical 
Co., 14 M echanic S t., has  aw ard ed  th e  
c o n tra c t for th e  co n stru c tio n  of a  4 
s to ry , 50x00 ft. fa c to ry  a d d itio n  to
H . P . C um m ings C onstruc tion  Co., 14 
P ro sp ec t S t., W are . E s tim a te d  cost 
$45,000.

Tennessee— Tennessee E as tm a n  K odak  
Co., K noxville , an d  E . I . du  P o n t de- 
N em ours & Co., du  P o n t Bldg., 
W ilm ing ton , Del., have aw ard ed  th e  
c o n tra c t fo r th e  co n stru c tio n  of a 
m a n u fa c tu r in g  p la n t  in R oane and 
A nderson C ounties, to  S tone & W eb
s te r  E n g in eerin g  Corp., 90 B road  S t., 
New  Y ork, N . Y. P ro je c t w ill be 
financed by Defense P la n t  Corp., W ash 
ing ton , D. C.

Texas— R epublic  Oil R efining Co., Texas 
C ity , h a s  aw arded  th e  c o n tra c t for 
the  co n stru c tio n  of a refinery  to Bace- 
M arsh a ll Co., 4009 C en ter S t., H ous
to n , Defense P la n t  Corp., W ash ing ton ,
D. C., w ill finance pro jec t. E stim a ted  
cost $180,000.

Tex., Conroe— Colum bian C arbon Co., 
H ouston  an d  R osslyn  R ds., H ouston , 
w ill co n stru c t a  carbon black p la n t 
for sy n th e tic  rubber. W ork  w ill be 
done by sep a ra te  co n trac ts . P re se n t 
a p p ro p ria tio n  $1,225,000; to ta l  e s ti
m ated  cost $3,000,000.

W is., N ew  R ichm ond— D oughboy M ills 
Chemical Co., New R ichm ond, will 
co n stru c t a  2 s to ry , 36x30 f t. p ilo t 
p la n t fo r P la n t  “K " . W ork  w ill be 
done by d ay  labor.
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M olecular Keys 
To A New World

V a s t  n e w  s o u r c e s  o f  r a w  m a t e r i a l s  . . . t h e  e q u i v a 
l e n t  o f  t h o s e  w h ic h  m i g h t  h e  f o u n d  in  a  g r e a t  n e wO fc>
con tinen t. . . opened to  America when 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  started building 
synthetic chemicals from water, salt, air, and hydro
carbons.

These chemicals are usually water-white liquids, 
although some are gases or solids. Basically, they are 
compounds of carbon and hydrogen—the atoms of 
which are united with oxygen or with chlorine to 
build up an endless scries of chemicals. The models 
of those molecules of chemicals shown here are many 
millions of times actual size.

These chemicals are the raw materials for fabu
lous plastics . . . amazing textile fibers . .  . life-saving 
drugs . . . vitamins by the carload . . . synthetic rub
ber . . . more things and better things than were pos
sible before their existence.

Since these chemical wonders arc obtained from 
abundant domestic sources, their use has contributed 
materially to the nation’s self-sufficiency. Through 
research, American ingenuity, and patient develop
ment, scarce natural products have been duplicated 
or improved upon. Great new industries and great 
new materials tha t contribute to the nation’s strength 
have come into being. And America has become a 
leader in a field as native as its own soil.

Broadly speaking, the uses of many of the syn
thetic organic chemicals developed by 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  are ju st begin
ning. The already established uses are indicative of 
their vast future values to mankind.

f it !» » '

COLD P R O O F !  C o o la n t  fo r 
liq u id -co o led  a ir c ra f t  engine»  
a n d  b a se  fo r  a n ti- f re e z e  in 
m il ita ry  c a rs  a n d  t ru c k s  is  
e th y le n e  g ly co l, a n  i m p o r ta n t  
s y n th e t ic  c h e m ic a l.

M A N - M A D E  ! AH ty p e s  o f  
s y n th e t ic  r u b b e r  re q u ire  s y n 
th e t ic  o rg a n ic  ch e m ic a ls  for 
t h e i r  m a n u f a c tu r e .  H e r e ’s 
h o p e  fo r t ire s  fo r  yo u  in  th e  
f u tu re .

M A G I C  P L A S T I C S ! W o n d e r
f u l  p l a s t i c s  t h a t  l o o k  l ik e  
g lass , s tr e tc h  lik e  r u b b e r ,  a n d  
w hich  a re  p ro o f  a g a in s t w a te r, 
su n lig h t, oils, a n d  m an y  c h e m 
ica ls  a re  m ad e  fro m  V IN v L IT E  
s y n th e t ic  res in s .

BETTER M E D IC IN E S ! A m a z 
in g  m ed ic in e s  lik e  th e  su lfa  
d r u g s ,  s y n t h e t i c  v i t a m in s ,  
p o w e r f u l  in s e c t  r e p e l l e n t s ,  
a n d  a n ti -m a la r ia l  d ru g s  d e 
p en d  u p o n  s y n th e t ic  o rg an ic  
c h e m is try .

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

For inform ation concerning the use o f  these chem icals , 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 C orporation  

3 0  E a s t 4 2 n d  S tre e t |iN ^ New Y o rk , N. Y.

P R O D U C E R S  O F  S Y N T H  ET 1. C O R G A N I C C H E M I C A L S
V inylite** is a  reg is te red  tra d e -m a rk  o f C arb ide  an d  C arbon  C hem icals C o rp o ra tio n .
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f y  6 o t k ,

thanks to CHLORINATION
Production often is cut down because the in

dustrial w ater supply is contaminated by  

slime-forming organisms. Slim e deposits re

duce the flow of w ater through pipes and 

valves, w hile coatings of slime in cooling 

systems retard heat transmission. In  other 

cases, quality  of finished product m ay be 

seriously affected by these organisms.

Hundreds of plants are protecting them 

selves against such losses by chlorinating

their w ater w ith  W & T  equipm ent. Chlorina

tion destroys such organisms and prevents  

their further growth.

W henever you have any probem  oc

casioned by the bio-fouling of water, le t 

W allace & T iernan  Engineers, from  over a 

quarter of a century of experience in  w ater 

purification, suggest the most practical and  

economical method to overcome it. W h y  

not call W & T  today? c m - i o

W A L L A C E  & T I E R N A N  CO ., Inc.
MANUFACTURERS OF CHLORINE AND AM M O NIA  CONTROL APPARATUS 
N E W A R K , N E W  JERSEY • REPRESENTED  IN  P R IN C IP A L  C IT IES
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