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forges fittings which virtually eliminate prematurt 
wear, leakage, and maintenance throughout the lift 
of piping. Systematic hardness tests insure the 
enduring qualities possessed by all Tube-Turr 
seamless welding fittings.

TUBE TURNS (Inc.) Louisville, Kentucky. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve­
land, Dayton, Washington, D. C., Houston, San Francisco, 
Seattle . . . Distributors located in all principal cities.

The BRINELL testing machine, shown above in  
Tube Turns’ laboratories, scientifically determines 
tbe hardness, or wear resistance, of finished fittings.

Endurance is indispensable in welding fittings, 
for the destructive forces in piping —  strain, pres­
sure, vibration, corrosion and erosion —  are more 
highly concentrated at the fittings.

Tube Turns’ exclusive manufacturing process
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W estw ard  fro m  th e  H u d so n  a n d  up  th ro u g h  th e  

fertile , ro llin g  va lley s o f 'Y o rk  S tate , c am e  th e  

D u tch  a n d  o th e r  tra d e rs  in  th e ir  g re a t lu m b e rin g  

C o n e s to g a  w ag o n s .T h ey  b ro u g h t  w ith  th em  th e  n e c e s ­

sities an d  luxuries so u g h t b y  th e  se ttle rs  a n d  th e  

p io n ee rs  w ho  w ere  e v e r  p u sh in g  th e  f ro n tie r  w est­

w ard . Even then, N iagara  w as a th r iv in g  c e n te r  o f 

ac tiv ity , a link b e tw een  th e  b u sy  E ast a n d  th e  g ro w ­

ing W est, a y o u n g  a n d  e n e rg e tic  lo c a lity  re a d y  fo r 

new  trade , ag ricu ltu ra l a n d  in d u s tr ia l d e v e lo p m e n t.

in Essential Part Of America s 
Great Chemical Enterprise

As a p io n e e r  ch em ica l m a n u fa c tu re r  in th e  N iagara  

a rea  a n d  th e  first to  p ro d u c e  sev e ra l im p o r ta n t 

ch em ica ls  in  A m erica , N iag a ra  A lkali C o m p a n y  is 

a p p ly in g  th e  fu ll fo rc e  o f  its p io n e e r in g  e x p e rien ce  

a n d  e n e rg y  to  su p p ly in g  in c rea s in g  q u a n titie s  o f  e s ­

sen tia l p ro d u c ts  fo r  w h ich  th e re  is a g ro w in g  d e m a n d  

to  fill v ita l w a rtim e  n eed s. T h u s  is N iag a ra  A lkali c a r ­

ry in g  o n  th e  p io n e e r in g  tra d it io n s  o f  its b a c k g ro u n d .

CAUSTIC POTASH • CAUSTIC SODA • P A R A D I C HL OR O B E N Z E NE  

CARBONATE OF POTASH .  LIQUID CHLORI NE





I  paotVoM
Pre**yfe
Agitate,ea High

■j urbin®■Jo Ct»,ed 0ectfteo*Y
¿„locta«* *'■»> Ser, 

'•/lol/c Ł
'V'feuftu,

BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 

2090 FARMERS BANK BLDG., Pittsburgh, Pa.

B RA NCH  O F F I C E S :  NEW YORK C H IC A G O  W A SH IN G TO N  BIRMINGHAM PHILA DELPHIA

irr: ' _
m m i T ' " S I ip *l i f t  fj|

our Pilot Pla
It’s the never-ending research of America’s chemists and 
technicians which have put this country far out in front in both 
the development and production of things for better living.

Pilot Plants designed and built by Blaw-Knox have been the 
incubators for products and processes now requiring plants 
measured in acres rather than a few square feet.

Blaw-Knox technical specialists can carry your process 
through from flow-sheet to mass-production. Glad to consult 
with you without fee or ob ligation . . . your request for the 
new catalog N o. 1957, Blaw-Knox Pilot Plants, w ill bring you 
a copy by return mail.

B L A W - K N O X  Equipment for 
the Process  Ind ust r ie s :

Absorbers Evaporators
Autoclaves Heat Exchangers
Blenders Kettles
Calciners Kilns
Chlorinators Nitrators
Crystallizers Oil Cracking Equipment
Dehydrating Pilot Plants

Equipment Solvent Extraction Equip.
Deodorizers Solvent Recovery Systems
Digesters Stills
Dryers Vacuum Processing Equipment

BU Y  U .S .  W A R BO N D S A N D  STA M PS



SEAM LESS . . . TRUE

No o th e r  w e ld ing  f it t in g s  
combine these features:

T u r n in g  o u t a 110" O .D . SE A A IL E SS  S tee l F lange to  r ig id  spec­
ifica tions o f  accuracy isn ’t  exa c tly  th e  easiest jo b  in  th e  w orld . 
B u t to u g h  jo b s  are n o t  u n u su a l here  a t T a y lo r  Forge. I n  fact, 
th is  o n e  is q u ite  ty p ic a l o f  th e  k in d  th a t is so o fte n  assigned  to  
us b y  eng ineers w h o  fe e l  tee  are a l i t t le  b e tter  a t i t  th a n  any  
o th er organ iza tion .

For a good many years these "unusual” things have been the usual 
at Taylor Forge . . . doing things with hot metal that nobody else 
does . . . knowing just how to control its flow and form under pressure 
and impact.

And in the final analysis there is no better example of this than 
your old friends WeldELLS and other Taylor Forge welding fittings 
themselves. For while WeldELLS represent our regular line of welding 
fittings, they reflect forging operations that are fa r  beyond the usual!

Check down the list of WeldELL features and you w ill see how true 
this is. Only Taylor Forge knowledge and methods could give you a 
fitting with tangents and selective distribution of metal in an extremely 
accurate, seamless forging! Add to this the features of WeldELLS 
which cut welding time and costs, and you have the fittings that . . . 
"have e v e r y th in g ”!

•  S e a m le s s  —  g r e a t e r  s t r e n g t h  
a n d  u n if o r m ity .

•  T angents.— keep  w e ld  aw a y  f ro m  
zo n e  o f  h ig h e s t s tress— sim p lify  
l in in g  up .
•  Precision  q uarter-m arked  ends

— s im p l ify  la y o u t  a n d  h e lp  in s u re  
a c c u ra c y .
•  S e le c t iv e  re in forcem en t —  p r o ­
v ides  u n if o r m  s t r e n g th .
•  Perm an en t and c o m p le te  id en ti­
fica tion  m arking— saves tim e  a n d  
e l im in a te s  e r ro r s  in  sh o p  a n d  fie ld .
•  W all th ick n ess n ev er  le ss  than  
sp ec ifica tio n  minimum— assures fu l l  
s t r e n g th  a n d  lo n g  life .

•  M achine too l b e v e led  e n d s — p ro ­
v id es  b es t w e ld in g  s u r fa c e  a n d  ac ­
c u ra te  b eve l a n d  la n d .
•  The m ost co m p le te  line o f  W eld ­
in g  F i t t in g s  an d  F o r g e d  S t e e l  
Flanges in th e  W orld -— in s u r e s  
c o m p le te  se rv ic e  a n d  u n d iv id e d  re ­

sp o n s ib ili ty .

W e l d E L L S  ■t a v c  c v c n j t l t u

TAYLOR FORGE & PIPE WORKS, G e n e ra l O ffices«: W o rk s : C h ic ag o , P . O . B ox-i 85 
N e w  Y o rk  O ffice: 50  C h u rch  S tre e t « P h ila d e lp h ia  O ffice: B ro ad  S tre e t S ta t io n  B ld g .

M ARCH  19 4 4  « CHEMICAL &



S  O  L  V A  V *

TR A D E  H A R K  R E G .  U . S .  PAT. O PE .

ie Solvay Process Company employs salt,

SIPIlIp
limestone and ammonia to make Soda 

Ash, from which basic material Caustic
:' ^ v /  * ? ̂ ' f u ‘ > v", |$ | C-"- jl7V‘ a ' -. - ;

Sod a  and other alkalies are derived ,

ro7op/iy/t/v&70MORRO(v/

Official U. S. Navy Photo

I m h x v w v  . .  .So lvay  p roduc ts  w ill con tribu te  im m easur­

ably to  chem ical achievem ents th a t w ill en rich  th e  w o rld  o f  

tom orrow . D raw in g  up o n  its ex tensive resources, b road  and  

varied  experience and  continuous research, Solvay w ill p ro ­

duce th e  finest alkalies. A s in  th e  past, its resources o f  tech­

nical know ledge and  services w ill be availab le  to  industry .

SODA ASH • CAUSTIC SODA
AMMONIUM CHLORIDE • CAUSTIC POTASH 

MODIFIED SODAS • AMMONIUM BICARBONATE 

SO D IU M  N IT R IT E  • P A R A -D IC H LO R O B EN Z EN E  

C A LC IU M  C H LO R ID E  • C H LO R IN E  • SALT 

PO TA SS IU M  C A R BO N A TE

S O L V A Y  S A L E S  C O R P O R A T I O N
A lka lies  a n d  C hem ical Products M anu fac tu red  by  

T h e  So lvay  Process C om pany

4 0  R EC T O R  STR EET  N EW  Y O R K  6 , N. Y.
BRANCH SALES O FFICES:

B oston • C harlo tte  • C h icago  • C inc innati •  C leveland- •  D etro it 
N ew  O rleans  •  N ew  Yorl: •  P h ila d e lp h ia  •  P ittsbu rgh  •  S t. Lours * Syracuse

Solvay Alkalies are all mobilized for Victory 

Production ! They are a vital, basic factor in the construction 

of war materiel. Caustic Soda, Soda Ash and many other 

vital and related products are now being supplied from three 

strategically located plants. Established in 1881, Solvay .is 

America’s largest producer of alkalies.

F L A T -T O P —F lo a tin g  " S h an g ri-L a”  
th a t m ultip lies ocean po w er—hom e 
o f w ar b irds char search o u t the prey 
and  sp read  havoc ashore and  afloat.

O C E A N  Q U E E N —Sleek ocean grey­
h o u n d  of tom orrow  w ith  ap p o in t­
m ents and  engineering  accom plish ­
m ents for deluxe travelling .
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R. S. M cB RID E,  E d i t o r ia l  C o n su lta nt  • PAUL W 0 0 T 0 N ,  C h ief  of M cG raw -H i l l  W a s h in g t o n  B u r e a u  • MALCOLM BURTON, W a s h i n g t o n  C o r re sp o n d e n t

Here is your chance to buy a war plant . . . Congress appropriates 
330 ,00 0 ,0 0 0  for developm ent o f synthetic fuels . . . Dewey an­
nounces 3 30 ,000 ,000  expenditure for modifications to m ake  
synthetic rubber plants m ore efficient . . .  A hunt is on in New 
Mexico fo r  m ore potash reserves . . . Specialized training program  
for engineers has been cancelled . . . Sulphur will m ove to market 
by a new route . . . Barium chemicals are giving W ashington con­
cern . . . Federal Trade Comm ission challenges advertising . . . Rye 
may be substituted as a raw material for som e alcohol m anufac­
ture . . . Difficulties in Army contract cancellation clauses.

SELLING ARMY PLANTS
T h e  W a r  Departm ent is working out a 

definite procedure for the disposal of sur­
plus manufacturing capacity which has 
been used during the war period for mak­
ing Ordnance, Chemical W arfare, or other 
materials, and which is now an excess ca­
pacity no longer required by the Army.

W h at might be called process industry 
facilities are already being so identified for 
disposal in the case of T N T , smokeless 
powder, shell filling, and related equip­
ment. Included are facilities for the manu­
facture of ammonia, sulphuric acid, nitric 
acid, and a variety of explosives. All of 
these projects will apparently be handled 
by a division in the Office of the Chief 
of Engineers headed by O. S. Sieder, the 
only civilian chief of any major part of 
the Engineer Corps.

M O RE O IL  FO R  PA INT
E vidently believing in the old adage, 

“ If at first you don’t succeed, try, try 
again,” the paint industry has been suc­
cessful in promoting a 16 percent increase 
in the allocation of fats and oils for the 
current quarter. The increase from 60 to 
70 percent of the average used in the cor­
responding calendar quarter of 1940 and 
1941 applies to essential paints, varnishes, 
lacquers and other protective coatings, 
linoleum, oilcloth, felt base floor coverings 
and coated fabrics.

The increase is granted for the first 
quarter of this year only, bu t provision is 
made to carry over into the second quarter 
any unused portions of the first quarter’s 
allocation. I t is a hope that a similar 
increase in the allocation will be made for 
the second quarter if the relation of sup­
ply and requirements for linseed oil re­
mains approximately the same and the 
tuture picture continues to  be unclouded. 
Hut in late February indications were that 
the allocation rate would be dropped back 
to the 60 percent level in the second 
quarter. Shortage of chromium and titan­
ium oxide pigments will bring an increase

in lead and zinc combinations and some 
lithopone combinations.

T he amendm ent to FD O  42 which con­
trols the use of fats and oils also removes 
from restriction finishes for containers, 
closures and closure liners for foods, 
drugs, beverages and pharmaceuticals.

M RO RATINGS PU T  ON SAME BASIS
A c t i o n  has been taken to prevent war 

plants from extending their AA-1 and 
AA-2 blanket ratings for maintenance, 
repair and operating supplies. In effect 
it has pu t all M R O  ratings on the same 
basis. This has been accomplished by an 
amendm ent to Direction No. 5 of Priori­
ties Regulation No. 3.

T he practice of war plants in the chemi­
cal industry of extending their blanket rat­
ings for their maintenance and operating 
supplies brought about a maldistribution 
of some of the chemicals and resulted in 
their being placed under allocation. Under 
the new procedure it is hoped that the 
difficulties that have resulted in some of 
the allocations can be avoided elsewhere. 
There even is hope that the distribution 
problems can be alleviated sufficiently to 
permit a relaxation or total abandonment 
of some of the allocation orders. A t the 
present this remains only a hope.

SYNTHETIC FUELS A UTHO RIZED
T h e  House of Representatives late in 

February voted approval of the bill which 
authorizes the U. S. Bureau of Mines to 
build demonstration plants for manufac­
ture of synthetic liquid fuels from coal, oil 
shale, and lignite. T he House also author­
ized comparable investigations on agricul­
tu ra l and forest raw materials. T he appro­
priations authorized by the bill, which was 
previously approved by the Senate, are 
$30,000,000. Only a small part of this 
will be used in the coming fiscal year, 
it is expected. Early projects contemplate 
a pilot unit test of the Fischer-Tropsch 
process at Bruceton, Penn., and further 
determination of necessary engineering data

ii ■ m s M T  r  \  i

for the design of a Bergius process plant 
for hydrogenation of coal. It is not ex­
pected that actual demonstration plants 
will be built during the first year. How­
ever, design work will begin and sub­
stantial expenditure for such demonstra­
tion plants of commercial size will be 
undertaken in the second or third year. 
As initiated, the program contemplates five 
years of experimental and demonstration 
work, with no intimation as to plans 
thereafter.

R U B B ER  TREN D S N O TICED
S y n t h e t i c  rubber supplies, though 

more adequate now than every before, 
are still less than the urgent demand 
for military and civilian applications. 
H ence almost daily W ashington announces 
modified rulings and forecasts. Rubber 
Director Bradley Dewey announced that 
the January production of synthetic rub­
ber was 50,000 tons; bu t he forecast tha t 
the average output for the second half 
of 1944 would be about 75,000 tons per 
month.

Efforts are being continued to  get as 
much natural rubber as possible. Rubber 
Development Corp. announced an increase 
by one-third in the price for natural 
rubber from Brazil which was originally 
established in 1942. T he recent price 
has been approximately 45c. per lb.

Scrap rubber collections since 1942 
amount to about 750,000 tons, of which 
about 35,000 tons per m onth is being 
used.

Neoprene and special rubber supplies 
continue in greater demand than supply. 
Hence more stringent restrictions were 
imposed recently on neoprene and neo 
prene cement. These restrictions have 
become necessary despite the expectation 
of some months ago that these special 
rubbers would be more abundant at this 
time. Allocations continue in accord­
ance with end-product uses.

T he new synthetic rubber plant at Port 
Neches, Texas, has been dedicated with 
total capacity shortly operable of 120,000 
tons of butadiene per year. T hat is one- 
seventh of the country’s wartime demand. 
In connection with this and other synthetic 
developments W ashington has also been 
making a great point of the large require­
m ent for industrial soap for use in Buna-S 
making. T he slogan is almost “no soap, 
no rubber.” Approximately 100,000,000 
lb. of soap are used annually in the syn­
thetic rubber program which is a new 
market for soap.

BUNA S PLANT IM PRO V EM EN T
E x p e n d i t u r e  of $30,000,000 to  im­

prove plants producing synthetic rubber 
during the year 1944 was announced by 
Bradley Dewey, rubber director, in mid- 
February. This expenditure is for the pur-

^  A T P T A T  T  T T P P T D A T  F M P IT V T 7 F D T A ’ r 1



operation

Mighty impressive is the number of companies who are using 

large numbers o f Master Speedrangers. They have found that 

the many advantages of variable speed operation can be se­
cured more easily by using this drive.

It’s easier because the Speedranger is a compact integral unit 

. . . only one unit to mount . . . saves space, saves money.

It’s easier because Speedrangers are available for every cur­

rent specification, every type enclosure, with gearheads, uni­

brakes . . . and in the whole wide range of types in the Master 

line. This wide flexibility makes it easier to secure just the right 

drive for each installation.

And it’s easier to keep right on enjoying these advantages 

because the all-metal construction of the Speedranger insures 

much longer trouble free service than units in which less dur­

able materials are used. In addition, the complete Speedranger 

is designed and manufactured as a unit in one plant by one 

manufacturer, so there is no division of responsibility for its 

satisfactory operation.

Investigate how easily you can secure the many advantages 

of variable speed operation if you use Master Speedrangers.

THE MASTER ELECTRIC COMPANY •  DAYTON 1, OHIO



pose of changing designs and making minor 
additions to bring about a more efficient 
operation of some of the units. Butadiene 
from alcohol facilities has been allocated 
$3,000,000 and butadiene from petroleum 
$10,000,000. Styrene plants will receive 
$3,000,000 and copolymer plants $10,000,-
000. The sum of $3,000,000 will be 
distributed to butyl facilities and $1,000,- 
000 will be used for miscellaneous im­
provements. In making the announce­
ment, Director Dewey emphatically stated 
that the projects are in no sense an expan­
sion of the synthetic program.

POSTW AR PLANS MERGED
C o o p e r a t i o n  in postwar planning be­

tween labor and management, between 
management and agriculture, and between 
all three and career officials of the gov­
ernment is now observable in W ashington.
A few politically minded officials still play 
one group against another. But many leg­
islators and most career executives of de­
partments, including the military', recog­
nize that all groups have a common prob­
lem in finding an equitable, workable basis 
for readjustment. Perhaps the most con­
spicuous leader of cooperative effort is Eric 
Johnston, president of the Chamber of 
Commerce of the United States. His or­
ganization, abandoning the old guard 
philosophy, is proving something of a rally­
ing ground for the meeting of what were 
formerly conflicting interests.

POTASH DRILLING PLANNED
UstNG the inflated estimates of potash 

demand furnished by zealous spokesmen 
for agriculture, the Departm ent of Interior 
is planning further explorations for potash 
this spring. Late in February they took 
bids for drilling certain areas in New 
Mexico near Carlsbad intending to block 
out reserves there. T he D epartm ent ob­
viously hopes that minable occurrences 
will be proven by a dozen or more core 
drillings in an area where one or two 
wells have shown a small occurrence.

Plenty of criticism has been offered of 
this hasty plan. Some object to the diver­
sion of funds from other mineral investi­
gation. Others charge that it is merely 
an effort to use claimed shortages of potash 
for doing work which Congress would not 
approve at this time through direct appro­
priation. There is, however, no criticism 
of the idea that soon after the war there 
should be approval for drilling further to 
block out potash reserves in the Carlsbad 
area.

M ost bitter are the critics who claim that 
it is a further effort of the Departm ent 
of Interior to get the government into 
the mining business. This latter charge 
arises principally from the nonprefcrence 
of those backing this plan. They, in pre­
vious undertakings, have sought to estab­
lish the equivalent to T V  A for other m in­
erals and other power areas.

Some of the talk even implies that if 
the Department proves the minable occur­
rence of potash mineral they will under­
take to use it as a club over present pro­
ducers. This interpretation comes at least 
in part from the efforts made heretofore 
to secure a cut in the price of potash. 
Whatsoever the motive, it is evident that

these officials do not intend to use pres­
ent abundant hoisting capacity by urging 
the building with government money of 
more refineries.

The present hoisting capacity would cer­
tainly equal a million tons per year of K20 .  
T he refinery capacity is about three quar­
ters of this amount. T he refineries are 
now supplying all immediate demands; but 
obviously cannot meet the extreme of re­
quirement estimated for the next fertilizer 
year (1944-1945) which some enthusiasts 
say should be as much as a million tons 
of KjO. It is stated that the only way 
this larger production could be reached in 
time would be to build new refineries for 
processing the larger quantities of low- 
grade mineral which can be hoisted from 
proven reserves already being worked.

M ORE POTASH AVAILABLE
D u r i n g  February more potash became 

available for agriculture. Additional sup­
plies will make 580,000 short tons of K20  
available for the current fertilizer year. 
Allocations for chemical usage are now
100,000 tons of K20 ,  an all-time record.

MOLASSES AGREEM ENT MADE
N e g o t i a t i o n s  at Havana by United 

States representatives provide for better 
working relations between this country 
and Cuba on blackstrap molasses and in­
dustrial alcohol. The agreement for 1944 
includes the following four provisions:

1. T he United States is to purchase an 
initial minimum of 65,000,000 gal. of 
blackstrap molasses, at 13.6 c. per gal. 
base and with other terms and conditions 
similar to those in the 1944 invert molasses 
contract.

2. T he United States is to purchase up 
to 12,500,000 gal. of 190 proof industrial 
alcohol, at 65 c. per gal., f.o.b. Havana, 
Cuba. To the extent that any of this 
alcohol is not produced by Cuban dis­
tilleries, Cuba has agreed to sell the United 
States the molasses which would have 
been required to produce it.

3. An estimated 85,000,000 gal. of 
blackstrap molasses will be required to pro­
duce the alcohol necessary for Cuban 
domestic motor fuel (carburante) and for 
Cuban industrial uses.

4. Cuba has agreed that the export of 
beverage alcohol to the United States in 
1944 will not exceed the amount im ­
ported into the United States from Cuba 
during 1943— approximately 14,300,000 
proof gal.

I t is hoped that additional molasses 
above the initial minimum provided in 
paragraph one will be available either as 
blackstrap or more alcohol. Perhaps as 
much as 8,000,000 gal. of industrial alco­
hol may be so supplied.

EN G IN EER TRAINING CANCELLED
U r g e n t  need of young brain power in 

the combat forces compelled cancelation 
during February of most plans under Army 
Specialized Training Program contracts. A 
few advanced students of engineering as 
well as medical training groups at several 
levels are to be continued. But the flow 
of engineers from the basic groups into 
professional training is likely to be com­

pletely cut off by or soon after April 1. 
Few chemical engineering students will be 
affected as the groups in this specialty 
were small. T he change in the Army 
program will probably not stop the plan 
for exemption of a few civilians to take 
engineering courses under the National 
Roster’s quotas described in C hem. & 
M et. last m onth.

IN DU STRY  T O  BE HEARD
An  o f f i c i a l  announcem ent of W PB 

states tha t "no limitation or conservation 
order or amendm ent may be issued w ith­
out prior consultation with an industry 
advisory committee if the change will 
result in a substantial alteration in the 
operations of that industry.”

T he new order also points ou t that it 
is the duty of W PB  to protect the repre­
sentatives of industry against anti-trust 
prosecution which might grow out of 
their active cooperation if it were not 
arranged in the interest of the public 
and in cooperation with the govern­
m ent. It is emphasized that such group 
action must be limited to the needs of 
the government and the public, or im mu­
nity from prosecution cannot be promised 
where improper agreements are being en­
tered into.

NATURAL GAS SHORTAGE
I n d u s t r i a l  users of natural gas have 

been cut off from supplies of this fuel in 
a num ber of areas. It is believed that 
from February through April there may 
be serious difficulties recurring in the ter­
ritory extending from Missouri to the 
Eastern Seaboard, insofar as this territory 
gets natural gas. But forecasters who seem 
to know what they are talking about say 
that this difficulty will not occur again 

' next year, as completion of pipelines into 
the Eastern territory will be accomplished 
late in the Spring. Obviously, the short­
age will no t be serious in summer as the 
space-heating demands of the «farm months 
are small, and space heating has been 
the cause of most of the peak demands 
which have gone beyond the capacity of 
pipelines.

M ORE AEROSOLS PR O M ISED
A r m y  n e e d  for insect sprays to con­

trol mosquito-borne malaria and worse 
diseases has been emphasized by the tre­
mendous num ber of casualties from ex­
posures in Africa and the Pacific war 
areas. Strenuous efforts have been made, 
therefore, to  increase both  the propellent 
production and the manufacture of sub­
stitutes for pyrcthrum. During February 
it was announced tha t D u P ont would 
build a large plant for manufacture of 
D D T  (dichlorodiphenyltrichloroethane). 
This is the Geigy product which has been 
most widely accepted in recent months 
as an almost adequate replacement ma­
terial for pyretlirum. I t  is used also very 
effectively as a dust on clothing to give 
protection againt body lice.

W PB  has also announced plans for the 
new production by D u Pont of Freon. 
T hat refrigerant gas is the dispersing 
agent used in the aerosol bombs. After 
the new capacity is completed a t Deep-
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Quenching Ttmptraiart Decrees

C E  R A T  HE RM A n e w  c h e m i c a l  s t o n e w a r e

UNAFFECTED BY VIOLENT S^iÂ^

;i Í ,M í í w , n  ¡
. ■

MAWÖtlS ÄLl CORROSIVES*

POROSITY

MODULUS OF RUPTURE
(lbs. pe r  sq. inch)

COMPRESSIVE STRENGTH
(lbs. per  sq. inch)

Typical
Commerc i a l

Chemical
Stoneware

■tew Normal  
Service 
"U.  S." 

Chemica l  
Stoneware

Cer a t herm
500

Cer a t herm
750

4900  6200

45 ,000

C e ra th e rm  ac tu a lly  sh o w s  
an  in c re a s e  in  m e c h a n ic a l 
s tr e n g th  (n o te  c h a r t  a t 
r ig h t )  w h e n  h e a te d  to  4 0 0  
d e g re e s  F. a n d  q u e n c h e d — 
m o re  th a n  100  d e g re e s  
b e y o n d  th e  p o in t  w h e re  
o rd in a ry  b o d ie s  b e g in  to  
lo s e  s tr e n g th .

f .  -3 0

A glance at the chart w ill tell you why 
engineers are specifying chemical equipment 
made from the new Ceratherms, the amazing 
dense-bodied, heat-shock resistant chemical 
stoneware.

Here for the first time is a chemical stone­
ware, rugged and strong, a body that doesn’t 
have to be handled with kid gloves, a body 
able to withstand abrupt changes in tem­
perature up to as high as 750 degrees F.

The new Ceratherms retain all o f chemical 
stoneware’s well-known advantages: ease of 
fabrication, low  cost, unrivalled corrosion- 
resistance, freedom from contamination.

*W ith  the exception o f hot caustics a n d  hydro­
flu o r ic  acid, these n ew  C eratherm s w i l l  h a n d le  
a ll  acids, a lka lies a n d  solvents in  any con­

centration.

RELATIVE PERCENTAGE OF 
LOSS O F STRENGTH IN U. S. 
S. C O . STANDARD QUENCH 
TESTS

RELATIVE IMPACT- 
SHOCK RESISTANCE

Failure

C h a r t  c o m p a r in g  p h y s ica l p ro p e r t ie s  o f  C e ra th e rm  5 00  an d  
C e ra th e rm  7 5 0  w ith  n e w  n o rm a l se rv ic e  U . S. S tan d a rd  C hem ica l 
S to n e w a re  a n d  w ith  ty p ic a l C o m m e rc ia l c h e m ica l s to n ew are .

Pumps,. Suction Filters, Cooling and Condensing 
Coils, Tanks, Jars, Pots, Pipe, Fittings, Laboratory 
Sinks, Ventilating Pipe and Exhausters.

W rite  f o r  n ew  B u lle tin  today!

u. E W A R E
S u tc e  f % 6 5  -  / 4 & iott, 0 6 ¿a
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waiter, N. J., and East Chicago, Ind., 
the monthly production of Freon will be
4,800,000 lb. T he new output will also 
permit extension of the supply of this 
chemical to refrigerant users who have 
been working on restricted supplies re­
cently.

Aggressive work is also being done by 
the Army to supply mosquito repellents 
for use on the skin of soldiers while actively 
in the field in infested areas. These arc 
employed in either lotion or other forms 
to minimize the danger of bites by typhus- 
beaming or malarial insects. Several satis­
factory synthetic repellents have been de­
veloped by chemical research guided by 
practical field tests under the direction 
of entomologists.

IN SECTICID E NEED IS LARGE
E v e r y  available raw material for insec­

ticide manufacture is being carefully con­
served this year for urgent needs in agri­
culture, victory gardens, and health and 
sanitary uses at home as well as for the 
Army. Arsenic, though still scarce, will 
come much nearer this year to meeting 
agricultural and victory garden needs, ac­
cording to W P B ’s February estimates. 
That agency has even withdrawn its objec­
tion to the use of arsenicals for shade 
trees, nurseries, lawns, and golf courses. 
W ith  reference to their packaging, insecti­
cides have been accorded considerable 
preference aid, thus permitting the use of 
steel drums, bottles, bottle closures, and 
even multiwall bags.

GOVERNMENT SH IPM ENTS TAXED
M a n y  shipments of government goods 

are being taxed 3 percent of the freight 
charge through error. T he Internal Reve­
nue Regulations provide .in Section 3475 
that property owned by, or shipped for, 
the federal government, any state, any 
political subdivision thereof, or the District 
of Columbia is exempt from this trans­
portation tax. Shippers are warned that 
they should not pay such tax, as they are 
not permitted to re-collect from the gov­
ernment.

STO C K PILE LEGISLATION
M e m b e r s  of Congress from the western 

mining states have thus far dominated 
the thinking and the planning for legis­
lation regarding postwar mineral stock­
piles. These legislators are centering their 
efforts on support of S. 1582, proposed by 
Senator Scrughatn of Nevada. T hat bill, 
if enacted, would provide for the building 
of huge mineral stockpiles with surpluses 
from the war period plus some production 
from American mineral occurrences. The 
effort is to prevent the domestic mining 
industry, which has been stimulated by war 
demand for scarce minerals, from finding 
competition. T he mining industry hopes 
that it can secure a sterilization of these 
surplus stocks and some form of restric­
tion on imports. Legislation even goes 
so far as to prevent free working of 
scrap from the war period. T he objective 
is, of course, to maintain a high price 
tor domestic producers irrespective of post­
war supply. r

A somewhat different view was ex­
pressed by W . L. Batt, vice-chairman of

W PB, in a recent address in which lie 
stated that after the war we will have a 
surplus of ships and of manufactured 
goods. W e will have goods to sell and 
facilities for shipping them to countries 
where they will be sorely needed but 
where the ability to pay for them will 
be doubtful. Batt suggested that in return 
for such shipments abroad, we accept pay­
ment in the form of imports of critical 
materials. l ie  pointed out that this 
country no longer had unlimited supplies 
of low cost iron, zinc, and copper, 
that our petroleum reserves had been 
strained and that we never had much 
high-grade bauxite, nickel, or tin. Under 
proper controls, he felt that imports of 
vital materials would be helpful not only 
in conserving our dwindling supplies but 
also in creating stockpiles for emergency 
use.

STARCH PR IC E  RAISED
T iie  c e i l i n g  price on corn starch and 

dextrine products in bulk was raised by 
OPA during February by 62c. per 100 lb. 
Compounded materials containing starch 
or dextrine may be increased in price in 
proportion to the content of these ma­
terials.

This price rise- is made in partial com­
pensation for the rise In price of corn, 
which w ent up about 34c. per bushel 
between March, 1942, and the present. 
It takes three bushels of corn to make 
100 lb. of starch or dextrine. Hence 
the increase in cost from corn alone 
amounted to $1.02 per 100 lb. of finished 
product. T he fact that a majority of the 
11 companies making these products were 
operating currently at a loss was the 
persuasive argument used by the industry 
in getting this permission of OPA to 
raise the ceiling.

N EW  SULPHUR ROUTE
A b o u t  a quarter-million tons of sulphur 

will be moved from Louisiana and Texas 
to the New York Harbor by Federal 
Barge Line in new steel barges. This 
sulphur will move by way of the Mississippi 
River, the Great Lakes, and the Eric 
Canal to supply normal sulphur require­
ments of the Eastern States. The move­
ment will begin as soon as navigation is 
possible in the spring and will be com­
pleted before the freeze-up in the fall. 
Coastwise ships are thus released for the 
hauling of coal, a transportation need 
that is exceeding ship capacity.

SMALL BUSINESS FIR ST
S m a l l  business establishments are to 

be given preference when surplus materials 
are available beyond the need for immedi­
ate war or war stockpile purposes. Chair­
man Donald M . Nelson of W PB  an­
nounced this as a part of the effort of 
his organization to  protect or re-establish 
small enterprise which has suffered serious 
disturbances during the war period. Recog­
nizing “You have had many heartaches 
and the job ahead is a difficult one” , he 
pointed out that the purpose of this plan 
is to provide small companies with an op­
portunity to use their own initiative and 
ingenuity’. It is definitely not a subsidy, 
bu t a b it of a head start in reconversion.

BA RITE SCARCITY
W a s h i n g t o n  is -beginning to worry 

about the scarcity' of barite and barium 
chemicals. T he prospective shortage is 
caused by having too few trucks and too 
little mining equipm ent for the mining 
division of this industry. I t now appears 
necessary' to give much higher priority in 
order to insure repairs and replacements 
promptly.

ADV ERTISIN G  CHALLENGED
F e d e r a l  Trade Commission proceedings 

have, been started against a leading soap 
company demanding a change in the ad­
vertising practices of that firm. It is 
charged that the advertising has "m isrep­
resented” the goods sold. If the Commis­
sion can make its plans stick, it proposes 
to go into the courts and compel the 
elimination of all the charm and distinctive 
service claims which arc commonly asso­
ciated with toiletries, cosmetic materials, 
and other such products. T he whole 
m atter is significant for the process indus­
tries because this is only one symptom of 
the trend of F .T .C . toward domination 
of all merchandising practices, including 
censorship of the text of advertising “copy” .

ALCOHOL FROM  RYE
R y 'e  is slightly more abundant than 

wheat, corn, or barley, and W ar Food 
Administration would like to substitute it 
as a raw material for some alcohol manu­
facture. Early reports from industry indi­
cated that this substitution would reduce 
the capacity' of alcohol plants. Hence 
a joint inquiry is being conducted by 
W PB and W FA  to determine both feasi­
bility and desirability of this change of 
raw material.

Initial tests include experiments with 
various types of granular rye flour. It is 
hoped that some of the industrial estab­
lishments making tests for the government 
will develop a know-how suitable for use 
with some of the types of raw material 
which can readily be made available from 
existing flour mills. N o decision as to the 
quantity of change-over which will be 
planned can be attem pted until results 
arc had from several weeks’ experimental 
work, first on a laboratory scale and then 
on a plant scale.

CANCELLATION CLAUSES
S u b c o n t r a c t o r s  supplying raw ma­

terials such as chemicals find difficulty in 
dealing with Army business. The mili­
tary place prime contracts w ith certain 
cancellation clauses. They then go out 
and stimulate material suppliers to enlarged 
activity so that the prime contractor will 
not be delayed by lack of raw materials. 
But the Army does no t give any formal 
authorization for expansion of the ma­
terials business. Mere assurance of need 
of the goods is not an enforceable contract. 
Chemical manufacturers are finding it diffi­
cult and are seeking for some form of 
real order so that sudden cancellation will 
not leave them with large amounts of 
goods in process or in inventory w ithout 
any market. Prime contractors are being 
asked to demand for their subcontractors 
a suitable protection of this sort.
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At a leading qil refinery, emer­
gency repairs were required on 
the lining of a MercaptanTower 

. . . because of sulphur erosion at the intak,e area.

The engineers in charge thought they were faced 
with a three-day shut-down for repairs, with the 
resultant loss of production.
A Penn Salt technician was called in and after going
over the situation he recommended Causplit Cement
in conjunction with corrosion-resistant brick. He
gave installation instructions and four courses of ©
the brick were used with Causplit Cement as the 
bonding material throughout. Drying teas speeded 
by heating the tower to 100 degrees F. a n d  the 
equ ipm en t was back in  service the n ex t d a y !

Pennsalt Causplit* and Asplit* are resin cements 
—exceptionally strong, abrasion-resistant and easy 
to handle. Causplit is used where conditions are 
alternately acid and alkali . . . Asplit where con­
ditions are always acid.
Pennsalt Penchlor* Acid-proof Cement is a quick- 
setting, self-hardening sodium silicate cement that 
will save time in construction and stand up well 
under severe acid conditions.
Consult Penn Sail technicians about y o u r  acid or 
alkali handling problems. Their wide experience is 
available without obligation. Write fully or return 
the coupon.

C ausp lit a n d  A s p li t  can be su p p lied  on ly  
fo r  essentia l service . . .  P enchlor A c id  -proof 
Cement is available w ithout restriction.

P E N N S Y L V A N I A  S A I T
M A N  U O â Æ  T U R I N G  C Q^M P A N Y

\^ J Î J L J 7 lJ - jC L jC U L y ^
1000 WIDENER BUILDING, PH ILADELPHIA 7, PA.
N ew  York • C h icago  • St. Louis • Pittsburgh • M inneapolis • W yandotte • Tacom a

♦Trade-morks Reg. U . S . Pot. O R .

P EN N SYLV A N IA  SA LT M A N U FA C TU R IN G  C O M P A N Y  
D ep t.C M E , 1 0 0 0  W id e n e r  B ld g ., P h ila d e lp h ia  7 , P a .

I w ould  lik e  to h ave  a  fre e  co p y  o f yo u r new  booklet No. 6  on Pench lor 
A c id -p ro o f Cem ent.

NAME __________________________________________________. ___________________ — ------- -

T IT L E _ ______________________________________________________   —

C O M P A N Y    -----------

A D D R ESS-------------------------------------------------------- ----------------------------------------
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I N T E R P R E T A T I O N S
This installment covers orders rules and 

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

C ITR IC  ACID

Q u a r t e r l y  a l l o c a t i o n  of citric acid 
will replace monthly allocation as a result 
of shifting control to General Allocation 
Order M-300. Order M-321 which for­
merly controlled citric acid has been re­
voked.

PE R O X ID E  AND PERBO RA TE

H y d r o g e n  p e r o x i d e ,  sodium peroxide 
and sodium perborate, have also been 
placed under control of General Alloca­
tion Order M-300 after three months con­
trol by W PB directive. A substantial cut 
in consumption is required in order to 
balance supplies and requirements. Use 
of the product for such vital applications 
as antiseptics will not be seriously curtailed, 
but textile finishing and other less essen­
tia] processes will be forced to take a big 
cut in consumption of these products.

NAPHTHAS AND SOLVENTS

I n d u s t r i a l  n a p h t h a s  and solvents have 
been placed under the price control of 
MPR-510. Previously they were under 
MPR-88, bu t have been shifted in order 
to eliminate any misunderstanding in con­
nection with the base price period. All the 
products under Regulation 88 have the 
base period of October, 1941, whereas 
naphtha and solvent prices are based on 
March, 1942.

RUBBER COATED FABRICS

OPA h a s  i s s u e d  an order under MPR- 
478 to provide manufacturers of rubber 
coated fabrics with a method for deter­
mining the price of their products when 
they substitute a more expensive coating 
material. For instance, when Buna-N is 
substituted for neoprene GR-M or GN, 
manufacturers may add to their prices an 
amount no t exceeding the increase in cost 
of rubber, thus eliminating the need for 
individual applications. As yet, price 
changes due to other substitutions must be 
established as formerly.

VALVES, FLOATS AND TRAPS

E l i m i n a t i o n  o f  s o m e  simplification 
.and standardization in the manufacture of 
radiator supply valves, low-pressure ther­
mostatic radiator traps, combination float 
and thermostatic traps and boiler return 
traps was accomplished by amendment to 
Order L-42, Schedule V III. This action 
was taken because simplified models have

not proved satisfactory in all cases. Former 
restrictions as to sizes, design, patterns and 
types of low-pressure thermostatic radiator 
and drip traps, combination float and ther­
mostatic traps and boiler return traps have 
been removed, except that the bodies of 
these items are still required to be made of 
cast iron.

DEGREASERS ALLOCATED

T r i c h l o r e t h y l e n e ,  used extensively 
for degreasing metal, and perclilorethylene, 
important ingredient of smoke generating 
materials, were placed under allocation for 
the first time on February 11 by W PB . 
Order M-371, issued to control the alloca­
tion, provides that each person ordering 
more than 700 lb. of these products in the 
aggregate during any one m onth shall fur­
nish each supplier with a use-certificate in 
accordance with Appendix C  of the Order. 
For orders of 10,000 lb. or more, the cus­
tomer m ust file a report on Form W PB- 
3442 on or before the twentieth day of 
the m onth preceding date of delivery. 
Suppliers receive authorization from W PB  
by subm itting their application on Form 
W PB-3947.

C O PPE R  FO R  CONDENSERS

R e s t r i c t i o n s  o n  the use of copper and 
copper base alloys that have limited the 
inclusion of these metals in the manufac­
ture of tube and tube sheets for steam con­
densers have been lifted by W PB . It is 
expected that the use of copper will 
lengthen the average useful life of con­
denser tubes and sheets, eliminate costly 
shutdowns, and reduce the quantities of 
replacement' and maintenance parts which 
were necessary as a result of the unsatis­
factory performance of alternate materials. 
T he lifting of restrictions was effected by 
amendm ent of Limitation Order No. 
L-l 54, Schedule I I .

STEEL CYLINDER DEM URRAGE

In a n  a t t e m p t  to speed the return of 
empty compressed gas cylinders, the OPA 
has provided all sellers of compressed gas 
with a means of charging demurrage for 
each additional day a cylinder is retained 
by buyers beyond the normal period 
necessary to empty the cylinder. Revised 
Supplementary Regulation 14 to the 
G M PR , Amendment 89, provides that 
any seller instituting or modifying a cylin­
der demurrage charge must furnish the 
buyer w ith a written notice that OPA has 
given permission for the charge.

PH EN O LIC  RESINS

G e n e r a l  P r e f e r e n c e  O r d e r  M-246, 
which covers phenolic resins and phenolic 
resin molding compounds, was simplified 
by W PB  on February 15 to save paper

work. This latest revision puts application 
for allocation of plywood, laminates and 
specialties on a quarterly rather than a 
monthly basis. End use certificates are no 
longer necessary if the product manufac­
turer can determine the end use from the 
nature of the customer’s purchase order. 
In addition, a purchaser may use up to
2,000 lb. of phenolic resin in any end 
product which was previously described by 
him on his Form W PB-2945 under Order 
M-246, and approved in writing by W PB  
at any time since Sept. 30, 1943. T he 
above permission does not apply to cast 
phenolic resins, phenolic resins contain­
ing tung oil or para phenyl phenol, or 
resins in which para tertiary butyl phenol 
is the sole phenolic reactant. A 50 lb. small 
order provision is applicable to cast 
phenolic and a 5 lb. exemption has been 
added for the latter resins.

Para phenyl phenol resins have been 
consolidated in this Order for the first 
time, permitting the revocation of Order 
M-254 under which they were formerly 
allocated. Resorcinol resins are no t in­
cluded in the Order since their high prices 
prohibit their use in non-essential products.

O TH ER  CONTROLS

In o r d e r  to relieve the demand for 
malcic resins, Conservation Order M-53 
has been amended to perm it application to 
be made for allocation of phenolic resins 
for use in printing in k s .. .  .Chemical cot­
ton lintcrs have been redefined as linters 
sold on the basis of cellulose content as de­
termined by chemical analysis, whereas free 
cotton linters are defined now as those sold, 
not on the basis of cellulose content, bu t 
according to  the grade set forth in amended 
M PR  No. 191 Application for authori­
zation to sell, transfer or convert industrial 
power trucks under Lim itation Order 
L-l 12 m ust be made on Form W PB-1319 
in accordance with instructions currently 
available w ith the fo rm .. .  .T h e  authorized 
form for delivery of resistance welding 
equipm ent under Limitation O rder L-298 
has been changed from W PB-2752 to 
W P B -1 3 1 9 .. .  .Reserve production ca­
pacity under Conservation O rder M-241 
has been increased from 35 to 45 percent 
for paperboard, and from 15 to 20 percent 
for p a p e r .. .  .Anhydrous aluminum chlor­
ide may now be furnished by a supplier in 
quantities of 600 lb. or less to  each cus­
tomer, except to those whom the sup­
plier has reason to believe are no t entitled 
to accept delivery under the exemption in­
cluded in O rder N o. M -2 8 7 .. .  .Yellow 
cypress lum ber has been provided w ith 
dollars and cents ceiling prices by OPA 
through issuance of M P R -5 1 3 .. .  .A m end­
m ent to Conservation O rder M-6-b makes 
available for all purposes perm itted by 
existing regulations, nickel anodes, nickel 
salts and plating solutions which were 
frozen in nickel platers’ inventories on Jan. 
20, 1942.
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Through this 
new Material you will 

see more clearly 
in the future

. .C levelands help to 
roduce it—without a flaw

Some day this interesting new  Process Mate­
rial probably w ill be d o in g  an im portant job  
in your business—then you can thank Cleve­
land Worm Gear Speed Reducers for m ain­
taining its h igh  quality for you.

The machines that produce it must operate with  
uniform angular velocity, as even the slightest 
variation in speed w ill show  on the finished 
p ro d u c t in  th e  form  o f  a strea k  o r  r id g e .  
Drives o f another type failing to m eet this re­
quirement caused a h igh  percentage o f scrap.

T he manufacturer has used Clevelands suc­
cessfully on  other applications for m ore than 
20 years—so he w elcom ed the suggestion to 
install them on this equipment too. Clevelands 
sm oothed out the operation—quickly elim i­
nating defective production.

You can depend on Cleveland Worm Gear

Speed Reducers to continue the fine perform ance 
you have enjoyed heretofore: dependable opera­
tion  under heavy shock  loads—no lost production, 
tim e—no parts-replacem ent costs. Send for the 
C lev e la n d  R e p r esen ta tiv e—s p e c ify  C levelan d  
W orm s and  G ears fo r  you r n ew  eq u ip m en t.

T he Cleveland Worm & Gear Company, 3273  
East 80th Street, Cleveland 4 , O hio.

Affiliate: T he F a r ta i Corporatif»), C entralized  
Systems o j Lubrication

IN  CANADA: Peacock Brothers 'L im ited

C L 1 V E L A H D  

W O R M  G E A R
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Always uniform, dependable, pure— Diamond 
Liquid Chlorine com es to you in individual 
cylinders, multi-unit or single-unit tank cars, 
whichever best suits your requirements.

D I A M O N D  A L K A L I  C O M P A N Y
P I T T S B U R G H , P A . A N D  E V E R Y W H E R E

I N D U S T R I A L  E N G I N E S

E L Y  @ M  I H i  U N F * '

' . ■ '
I T Y  OF•  ....... m

: •

E V S R T W R E l

m m



Spark that Lights the Flame of Victory

AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL CLASS AND INSTRUMENTS FOR MILITARY USF, EDUCATION, RESEARCH. INDUSTRY AND EYESICHT CORRECTION

aerial pho tog raph ic  lenses. W hen the last 
gun is fired, Bausch & Lom b w ill devote its 
enlarged  experience to  peacetim e optical 
production . T h ro u g h  w ar and peace, Bausch 
& Lom b has continued . . .  and  w ill continue 
. . . to  do  the job  it know s h o w  to  d o  best. 
Here again optical science is seeing it through.

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

BAUSCH & LOMB
O PT IC A L  C O . • R O C H EST E R , N . Y .

E S T A B L I S H E D  1 8 5 3

A p in p o in t o f  fighting 
m etal placed in  the arc 

o f  the  spectograph  w rites its  ow n  signature 
on  a p h o to g rap h ic  p late. Inside  th e  in s tru ­
m ent, the lig h t from  that flame is b roken  up 
by a p rism  as a p rism  breaks up sunlight. 
Each elem ent identifies itself by a series o f 
characteristic lines, always the sam e fo r the 

basic elem ent. I t  reveals to  the spec- 
tro g rap h er each constituen t, w hat im purities 

P resent and  in  w hat quantities.
T hus spectrography  helps in  con tro lling  

inspection . I t  keeps tough  fighting  steels

tough, helps in  developm ent o f  new  fighting 
metals. Spectrography is used too  in  o ther 
fields . . . chem icals, foodstuffs, vitam ins. I t 
speeds research , con tro l, and  analysis. T o ­
day, spectrography  is he lp ing  to  build  the 
tools o f V ictory as in  peacetim e it  helps to  
m ake better cars and better breakfast foods.

Because Bausch & Lom b had lo n g  experi­
ence w ith  such p recision  optical equipm ent 
needed in  education, research , and  industry, 
it  was ready fo r quantity p roduction  o f  p rec i­
sion  op tical instrum ents o f w ar such as 
gunfire con tro l instrum ents, b inoculars, and



A N O T H E R  S T E P - U P  IN 
R E F R I G E R A T I O N  E F F I C I E N C Y

R efr ig c ra tio n -p lan t o p e ra to r read s  M icrom ax  T e m p era tu re -D iffe ren c e  R ec o rd e r in  p la n t o f A tla n tic
Refining Co.

R efrigeration  production is of 
course expected to be efficient a t the 
A tlan tic  Refining C o .; its engineers 
and operators have for years kept 
their eyes on the heat-balance , '  and 
have applied dozens of ideas, ma­
chines and services which increase 
the efficiency of refrigeration-m a­
chine operation. T h e  regular use, 
by this company, of the short-range 
M icrom ax T em pera tu re  - D ifference 
Recorders seems, therefore, to indi­
cate th a t this instrum ent has w ide­
spread value in many plants, for 
closer control of com m ercial-refrigera- 
tion operations.

te r bulbs as tem perature detectors. 
T hese  are especially designed to make 
full use of the rem arkably high 
sensitivity which may be attained 
w ith  resistors. Also, these units are 
m atched in resistance for the low  
tem perature and fo r the five-degree 
range— conditions which require con­
siderable skill and experience to 
overcome, but w hich are no longer 
problems to  the M icrom ax equip­
m ent.

O ne of these specially-matched 
T herm ohm s is in the brine inlet, and 
the other in the ou tle t of the cooler.

chine operator to  an ticipate tem pera­
tu re  changes —  head them  off w hile 
they’re still only beginning —  hold 
tem perature w ith  the steadiness es­
sential to highly efficient refrigera­
tion.

T h is  M icrom ax and all o ther m od­
els are described in C ata log  N -33C , 
sent on request. I f  you have a spe­
cific problem in refrigeration, how ­
ever, w e suggest th a t you outline it 
so th a t add itional specific facts can 
be subm itted.

J r l  A d  N -3  3 0 7 0 6 ( 1 )

A  Slogan For Every American

T h e  M icrom ax R ecorder measures the 
difference between them  w ith  a m icro­
responsiveness so g rea t th a t some of 
its m otion may be hard to see. B u t 
the effect shows in the rec o rd ; the 
five degrees of tem peratu re difference 
are spread across a ch art alm ost ten 
inches wide, so th a t each degree has 
alm ost tw o inches. T h is  extrem ely 
detailed show ing of the tem peratu re 
difference on which efficiency largely 
depends, helps the refrigeration-m a-

GAN FOLLOW USE OF MICROMAX SHORT-RANGE 
TEMPERATURE-DIFFERENCE RECORDER

Close-up o f  M ic ro m ax  T e m p era tu re -D iffe re n c e  R e­
co rd e r. R an g e  is  on ly  0-5 F ;  n o te  open, easy-to- 
re a d  reco rd  cu rv e . T h is  in s tru m e n t o p e ra te s  d i­
rec tly  fro m  115-volt l in e ;  no d ry  ce ll is  em p loyed ; 
th u s  its  s e n s itiv ity  is n o t im p a ire d  by  vo ltag e  

changes.

T h e  features of this Recorder which 
make it particularly  valuable in this 
service are its short range (as little  as 
0 -5  F )  and its micro-responsiveness.

&. N O R T H R U P C O M PA N Y , 4916 ST EN TO N  A V E., PH IL A . 44, PA .

T h e  equipm ent employs our stand­
ard  T herm ohm  resistance-thermome- M EASURIN G • A U TO M A TIC  CO N TRO LS • H E A T -T R E A T IN G  FU RN ACES
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E S T A B L IS H E D  1B02 .S. D, K IR K P A T R IC K , E d ito r

M A R C H ,  1 9 4 4

From War Plants to Cornfields
D E M O B IL IZ A T IO N  of chemical industry has al­
ready begun. Late last m onth the workers started 
tearing down the great G opher Ordnance W orks at 
Rosemount, iMinn., thereby releasing more than 20,- 
000 acres of fertile farmland for needed food produc­
tion. The wrecking crews, according to Tim e maga­
zine, found sardonic pleasure in putting into reverse 
the 1942 boasting of many Midwestern munition 
plants. “You’d never believe it,” they said, “bu t this 
cornfield was once a war plant!”

Thus begins a long unravelling, unscrambling proc­
ess that is bound to bring with it some serious prob­
lems for all of us. They loom even larger than the 
original program of providing facilities for war produc­
tion. Looking back now it is easy to see how far we 
over-planned and over-built b u t we m ust realize that 
these powder plants were p u t up at a time when we 
were faced with the possible necessity for supplying 
the munition requirements of England and Russia as 
well as our own. Hence we can and should charge 
off many of these tremendous expenditures as insur­
ance against an international danger that no longer 
exists. Now their demobilization brings with it a 
domestic danger tha t is no t yet fully appreciated.

T hat danger is political more than it is economic 
or technical. Pressure groups are already working to 
force the disposition or continued operation of these 
plants in order to serve the selfish interests of local 
communities or larger regional units. W e  need but 
think back to the agitation over Muscle Shoals in the 
twenties to realize how many TV A ’s would be needed 
to take care of our present commitments were we to 
adopt the political solution for the problem of the 
forties. T he better course is that which has been 
charted in broad outline in the recent report on W ar 
and Post-war Adjustment Policies by Bernard M . 
Baruch and his associate, John M . Hancock.

They would pu t the job largely up to the private 
initiative and resourcefulness of American industry in 
order to make certain that there would be no surrender 
to Governmental control and inevitable socialization 
of business. They would have tire Congress set up 
the reconversion agencies and define by law their 
functions, powers and responsibilities. Thus they 
would avoid, if possible, the instability and uncertainty 
that have characterized so many of the wartime 
agencies that have been set up by executive decree 
with "blank-check” appropriations b u t with vaguely 
defined fields of authority.

Unfortunately President Roosevelt did not see fit to 
wait for Congressional action on the Baruch-Hancock 
report b u t instead proceeded immediately with the 
appointm ent of key personnel to put its recommenda­
tions into effect. T he selection of W ill Clayton to 
become Surplus Property Administrator and of Gen­
eral Hines to direct retraining and re-employment has 
m et with little enthusiasm yet both  are able public 
servants who can be expected to do their best in the 
difficult jobs to which they have been assigned. Yet 
their work would have been much more effective and 
they would have been under less political pressure had 
the President waited for Congress to have created an 
enduring legal framework for this new agency.

Those who are most pessimistic feel that demobili­
zation is going to have to proceed on the same trial- 
and-error basis that characterized the mobilization of 
our war effort during 1941 and 1942. If so, we may 
expect an accumulation of political pressures that will 
make the winning of the peace much more difficult— 
if not impossible. I t is better by far that we now move 
slowly b u t surely. Let us chart our immediate and 
longtime objectives, set up a sound program, industry 
by industry, and then give it the power and stability 
of federal law.
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GAS TURBINES
Offer Opportunities for Process Use
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Although the gas turbine has 
been well known in the petro­
leum industry for the past seven 
years, where som e 35  are now  
used as an auxiliary to the Hou- 
dry process, interest is rapidly 
increasing owing, perhaps, to 
dramatic announcem ents in con­
nection with their use in jet pro­
pulsion for aircraft, and in air­
plane engine supercharging. As 
the most versatile type o f prim e 
mover, the gas turbine can pro­
duce com pressed air, hot gas and 
byproduct steam, in addition to 
power. In som e cases it can op­
erate on byproduct heat from  
exotherm ic reactions.—  Editors

We r e  i t  n o t  for the happenstance that 
the Houdry refining process requires 

large volumes of air under pressure for 
burning off carbon deposits on the catalyst, 
gas-turbine development in the United 
States would have been largely confined to 
internal-combustion engine supercharging. 
As it is, however, the gas-turbine, axial - 
compressor combination shown in Fig. 1 
has become an essential auxiliary to this 
process. Some 35 sets in sizes from 23,000 
to 60,000 c.f.m. are now in operation, eight 
built by Brown, Boveri & Co., Ltd., in 
Baden, Switzerland, and the remainder by 
Allis-Chalmers Mfg. Co., in Milwaukee.

T he gas turbine is similar in construc­
tion to the low pressure stages of a steam 
turbine, bu t instead of operating on steam 
under pressure, it operates on ho t com­
bustion gases under pressure.. In this re­
spect it is related to the internal combus­
tion engine. Since the fuel used must be 
burned under pressure, the combustion air 
for the gas turbine must be compressed, 
bu t the compressor does not require all of 
the power produced by the turbine, so

Fig. 1— O ne of 35 gas-tu rb ine, ax ial-com pressor sets, a 60 ,000  c .f.m . u n it 
bu ilt by Allis-Chalm ers, now serving in  a H oudry  process refinery

that a surplus is available for the produc­
tion of mechanical power, or electricity, or 
for compressing additional air for process 
use. T he gas turbine is therefore essentially 
a pressure recovery device, and in this 
respect bears a resemblance to the well 
known scheme of pressure recovery used 
in the scrubbing of C 0 2 from the synthesis 
gases in the synthetic ammonia process.

In this process, as in Fig. 2 (a ) , the  high 
pressure scrubbing water is pumped into 
the scrubber tower by a pump which is on 
the same shaft as a Felton wheel and a 
motor. Part of the energy of the water 
leaving the tower is recovered by the Pelton 
wheel, while the losses in handling the 
water are made up by the motor. The 
comparable case for the gas turbine is 
shown in Fig. 2 (b) where a compressor 
supplies compressed air to a process, from 
which the exit gases pass through a gas 
turbine on the same shaft as the com­
pressor. T he pressure losses in the process 
can be supplied in one of three ways. If 
the process is exothermic, as in the Houdry 
process, the leaving gas may contain 
enough energy to drive the compressor 
and even leave a surplus. O r a combustion 
chamber for burning gas or oil in the leav­
ing air can be added. Finally, in the case 
directly comparable to Fig. 2 (a ) , the 
energy not recovered by the gas turbine 
can be provided by a motor.

W hile the "application engineering” for 
gas turbines has hardly begun, there are 
many indications that the continuous-com- 
bustion, compressor-turbine cycle is des­
tined to play an im portant part in both 
chemical and metallurgical processes by 
affording means of completing chemical 
or physical reactions under pressure. The 
gas-turbine unit has potentialities far be­
yond that of a mere competitor of the 
steam turbine or diesel engine.

For example, the relatively simple 
process of supplying air for reducing iron 
ore in a blast »furnace is traditionally 
carried out by burning blast-fumace gas 
under a steam boiler, expanding the steam 
through reciprocating engines driving com­
pressors, or a turbine driving a centrifugal 
blower, and returning blast air to the fur­
nace through preheating stoves. This re-



M otor o r

tu rb in e
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Fig. 2— E ssen tia lly  a  p ressu re  recovery  m ach in e  th e  gas tu rb in e  is com ­
p arab le  to th e  P e lton  w heel used  in  p a r tia l recovery  o f  th e  p re ssu re  o f 
sc ru b b er w ater in  am m on ia  syn thesis ; i t  can  re tu rn  p a r t o f  th e  w ork to 

processes o p e ra tin g  u n d e r  p ressu re

quires considerable building space for 
boilers, prime movers and compressors, a 
condensing water supply, and a relatively 
large investment in equipment. A gas- 
turbine unit capable of supplying 60,000
C.f.m. of blast air at desired pressure 
wouid occupy a space only 60 ft. long by 13 
ft. wide, would require no cooling water 
and would cost only a fraction as much 
as a steam turbine and boiler installation.

Application in the Houdry process and 
in iron smelting are only two illustrations 
of how the gas-turbine unit can perform 
certain process functions in an entirely dif­
ferent manner from existing practice. 
Others suggest themselves, such as exo­
thermic pressure oxidation reactions (e.g., 
oxidation of benzene), bu t await the 
realistic evaluation of economic factors 
that must accompany introduction of 
radically new devices. In the meantime, 
forward looking engineers will do well to 
become acquainted with (1) the funda­
mentals of the gas cycle, and (2) present 
forms of equipment which utilize products 
of combustion directly for the production 
of mechanical power.

GAS-TURBINE TH EO RY

T he basic equipm ent for turbine-com- 
pressor units such as now used in the 
Houdry process is illustrated schematically 
in Fig. 3. O n a single shaft are grouped 
the turbine, the compressor and some 
means of starting rotation. T he generator 
may be either geared or direct driven de­
pending on the best speed for the com­
pressor. T he combustion chamber, limited 
for the present at least to oil or gas firing, 
is little more than a piece of pipe. A fuel 
pump and a combined governor and lubri­
cating oil pump complete the list of 
auxiliaries. In event of overspeed, a safety 
valve bypasses hot gas to the exhaust.

Blading of the turbine, shown in Fig. 4, 
differs little in shape from conventional low

pressure stages of steam turbines. The 
adiabatic efficiency of blading for one unit 
on test reached 88 percent, equalling that 
of the steam turbine. Although it must 
be able to stand high temperatures, how­
ever, even for 1,200 deg. F. operation, 
only the first row of blading has to run 
continuously at top temperature, as the 
gas is cooled by performing mechanical 
work in each stage. Exit gas temperature 
normally does not exceed 700 deg. F.

High efficiency is a prime requirement 
of the compressor, in fact, the inherently 
low efficiency of centrifugal compressors 
led to the conclusion in the 1920’s that 
the continuous-combustion process would 
never be practical. However, aerodynamic 
research has resulted in greatly improved 
designs of axial-flow blading and compres­
sors can now be built with over all effi­

ciency of over 85 percent, adiabatic basis.
In principle, ordinary air is compressed 

to any convenient pressure, say 60 lb. per 
sq.in. gage and passed through a combus­
tion chamber where enough oil is fired to 
bring the "flue” gas up to operating tem ­
perature, say 1,200 deg. F. Products of 
combustion, together with the excess air, 
expand through the turbine blades to at­
mosphere. Since more work is available 
from the expanding high-temperature gas 
than is required by the low-temperature 
compression, the turbine has an excess of 
power available for the generator.

Essentially the same process occurs as in 
' a diesel cylinder. In the engine, air is com­

pressed on the upstroke by absorbing en­
ergy from the flywheel. Oil is forced into 
the cylinder and burned under practically 
constant pressure conditions. On the 
downstroke, the hot gas expands and de­
livers more work to the flywheel than was 
absorbed in compressing the charge. W ork 
required for the compression stroke is a 
large fraction, around two-thirds, of the 
work of the power stroke.

All these operations are duplicated in 
the gas-turbine unit, except that the flow 
is continuous. T he total heat-temperature- 
entropy chart of Fig. 5 could apply to 
either turbine or diesel engine. For the 
gas turbine, compressing 1 lb. of air from 
atmospheric pressure and 60 deg. F . to 60 
lb. per sq.in. gage and approximately 420 
deg. F. requires 87 B.t.u. in the form of 
mechanical work at 85 percent compressor 
efficiency. Burning oil raises the tempera­
ture to 1,200 deg. F . at the expense of 
193 B.t.u. In  expanding through the tur­
bine at 88 percent efficiency, 130 B.t.u. of 
useful mechanical work can be realized 
with actual blades. T he exhaust gas carries 
away 150 B.t.u. at about 700 deg. F., part 
of which can, of course, be reclaimed in a

Fig. 3 Basic gas-tu rb ine  assem bly inc ludes a  m ulti-stage  com presso r, com ­
b u stio n  cham ber, sm all s ta rtin g  m o to r and  th e  pow er-p roducing  gas tu rb in e

S ta r tin g
m o to r

S a fe ty

Gear o r  d i r e c t  
d rive

Lubrica ting - 
o il p o m p

S e co n d a ry  a ir  
c o m b u s tio n  
th r o u g h
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Fig . 4— Allis-Chalm ers gas-turbine, axial-com pressor u n it  fo r  a H oudry  
p lan t, ra ted  at 23 ,000  c .f.m . o f a ir  a t 45  lb . ga. p re ssu re

heat exchanger or wastc-heat boiler. In 
all, the unit can put out 130 minus 87 or 
43 B.t.u. per pound of air flowing, at the 
expense of 193 B.t.u. from fuel oil, or ap­
proximately 22.3 percent thermal efficiency.

This efficiency, for the basic cycle, com­
pares poorly with perhaps 30 percent for 
steam power plants and around 40 percent 
for the best diesel engines. As presently 
constructed, gas-turbine units are limited 
to 1,200 deg. F. operating temperature 
and a compression ratio of around four, in­
stead of perhaps 30 for diesel practice.

Only one unit has been built to date 
designed solely for power generation. This
4,000-kw. single-shaft machine is installed 
in an underground tunnel at Neuchatel, 
Switzerland, for standby sendee. Because 
it was expected to run only infrequently, 
efficiency was not a prime consideration. 
O n test it developed 4,180 kw. net power 
(4,040 kw. at the generator terminals) 
from 15,660 gross turbine kilowatts, 11,- 
480 kw. being used bv the compressor. 
Thermal efficiency was reported as 17.38 
percent at the coupling, corresponding to 
a heat rate of 19,600 B.t.u. per kw.-lir. and 
a fuel rate of 1.08 lb. of fuel oil per kw.-hr. 
Temperature at the gas-turbine inlet on 
test was 1,025 deg. F.

The apparent handicap in efficiency 
compared with steam and diesel practice is 

: a t least partly balanced by simplicity of 
construction as compared to the former 
and ability to burn bunker oil instead of 
the premium fuel required by the latter. 
Moreover, accumulated experience and im ­
proved shop practices indicate that the ef­
ficiency of the Neuchatel type could be 
raised to about 21 percent for operation at
1,000 deg. F., while with 1,200 deg. F. 
definitely in sight and within reach when 
war conditions permit, the efficiency of 
this simplest machine reaches 25 percent. 
A t 1,500 deg. F., which is still in the 
future as far as materials are concerned, 
this basic unit could deliver power to the

98

coupling at 28.5 percent thermal efficiency.
Even with present materials, that is, at 

1,200 deg. F . temperature, the efficiency 
can be increased 3-4  percent by adding a 
heat exchanger of reasonable size, corre­
sponding to the air preheater or economizer 
of a steam plant. By an intercooler between 
stages of the air compressor and a two- 
shaft, two-stage arrangement, another 2-3 
percent may be had.

For a relatively small unit around 4,000 
kw. intended for power generation at vary­

ing load, there would be two gas turbines 
supplied by a single combustion chamber, 
one driving the compressor at variable 
speed to suit load conditions, and another 
driving the generator at constant speed. For
8,000 kw. or larger, it would probably be 
desirable to go to two pressure stages (120 
lb. gage) and add a relieater combustion 
chamber between turbines as well as one 
stage of intcrcooling.

Brown, Boveri states that such a unit, in
4,000-10,000-kw. size, built for 1,200 deg. 
F. at 60 lb. gage pressure, would have an 
over-all heat rate approaching 12,000 B.t.u. 
per net kw.-hr. (28.5 percent over-all ther­
mal efficiency) and could be delivered and 
installed in the U nited States for a cost of 
around $50 per kw. including auxiliaries 
and generator switchboard. T he machine 
could burn any grade of fuel oil or gas, bu t 
for gas fuel an additional small compressor 
would be required.

M uch discussion has been occasioned by 
the simple factual statem ent that it is pos­
sible for the efficiency of gas turbines to 
approach or even exceed that of diesel 
engines. Fifty years ago the same could 
have been said of steam turbines as re­
gards the steam engine, bu t few could have 
then outlined the halting steps by which 
the modern liigh-efficiency steam station 
has evolved. Similar factors are involved 
now, so that one cannot predict with clarity 
more than a few near-future chapters of 
gas-turbine history.

One factor affecting future development

F ig . 5— S keleton  M ollicr ch a rt fo r  a ir  ind icates th e  a p p ro x im a te  
p e rfo rm an ce  of a gas tu rb in e  w orking a t 1 ,200 deg . F ., an d  60  lb . ga.

t n r r o p y
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bo ilers can  be had  in  lim ited  quan tities

stands out above all others. Like the steam 
turbine, the gas turbine is inherently a 
large-powcr device. At present the smallest 
size of power unit for even reasonable ef­
ficiency might he set somewhere around
2.000 lip. Since few diesel engines over 
this size arc found in stationary plants, 
competition between the two prime movers 
would seem limited to the marine and 
railroad field.

W aiting only on release of critical ma­
terials is the gas-turhinc locomotive, already 
a reality in Switzerland. Allis-Chalmers 
designs call for two gas-turbine units to 
deliver about 5,000 lip. to the drivers of an 
87-ft. locomotive, as compared to the two 
100-ft, elements of the Union Pacific 
steam-turbine-electric experimental type 
or the three- or four-unit articulated diesel 
propulsion of the streamliners. Gas-turbine 
drive would have an efficiency of 17 per­
cent or more as compared with 12-14 
percent for steam turbine drive and 6 -8  
percent for standard reciprocating steam 
engines. They would, however, not equal 
the 23-25 percent performance of diesel 
locomotives bu t would have the advantage 
of containing equal power in a single car 
(plus fuel tender), would require no water 
and would fire bunker oil of considerably 
less cost than diesel fuel.

A “natural” application of gas-turbine 
drive, already contracted for by the Mari­
time Commission, will be for merchant- 
sliip propulsion. T he first such unit, 
obviously for experimental purposes, will 
drive a 7,200-ton coastwise freighter of the 
C1-M-AV1 type. T he drive unit, to be 
built by Elliott Co., will develop between
2.000 and 3,000 hp. Designs have been 
presented by others indicating that a 4,000- 
lip. gas turbine would occupy no more 
space in a 10,000-ton Liberty ship than its 
present conventional 2,500-hp. steam en­
gine plant and give substantially more 
speed.

Many stubborn details remain for 
marine engineers to work out, bu t a power 
plant weight of around 20 lb. per hp. and 
a space occupancy of about 3 cu.ft. per hp. 
for the gas turbine itself (to which must 
be added weight and space for reduction- 
gear and reversing equipm ent) offer a 
powerful incentive, plus the probability of 
fuel consumption below 0.7 lb. per hp., 
comparable with best modern steam-tur­
bine drive.

Another factor affecting the future de­
velopment of gas turbines for power and 
process use is the war-fostered airplane 
supercharger. T he single-stage gas-turbine, 
centrifugal-compressor combination known 
as the turbo-supercharger first operated 
commercially in 1923 on a 500-hp. diesel 
engine. Even before the war, supercharg­
ing stationary and marine diesel engines 
had become a recognized means of in­
creasing the power output of a given in­
ternal combustion engine cylinder.

T he turbo-supercharger is not expected 
to produce mechanical power beyond that

required to drive its own compressor. In ­
variably associated with a reciprocating en­
gine, the turbo-supercharger interposes a 
single-stage turbine wheel between the en­
gine exhaust manifold and the atmosphere. 
In the most common form, this wheel 
drives a single-stage centrifugal blower at 
speeds up to 30,000 r.p.m. to produce a 
pressure above that of the surrounding 
atmosphere in the intake manifold of the 
engine.

Because supercharging induces a greater 
weight of air to enter the cylinder on each 
stroke, a greater weight of fuel can he 
burned and maximum horsepower is in­
creased. Efficiency of the turbine and com­
pressor are such that an intake manifold 
pressure greater than the corresponding ex­
haust manifold pressure is easily obtained.

Superchargers for diesel engines norm­
ally operate at exhaust gas tempera­
tures below 1,100 deg. F. More recent 
airplane gasoline engine types must sus­
tain temperatures of 1,800 deg. F. and 
above. It is from development of high 
temperature materials for the latter service, 
now veiled by wartime censorship, that 
power type gas turbines can hope for alloys 
to stand temperatures above 1,200 deg. F.

Applications in the stationary power field 
can be outlined only vaguely. For the' im­
mediate future at least, size range will he 
restricted to a minimum of 2,000 kw. and 
a maximum of 10,000 kw. W hile experi­
ments with burning pulverized fuel were 

■undertaken some time ago on a 1,500-kw. 
unit in Switzerland, no information is yet 

'available in this country as to the results.

It is to be expected that considerable time 
must elapse before satisfactory performance 
can be surely predicted with solid fuels.

It would seem that the versatility of the 
gas-turbine unit would make it eventually 
more im portant in process work than in 
straight power generation. Briefly stated, 
the continuous-combustion unit can pro­
duce either high- or low-pressure steam, 
compressed air and power in any propor­
tions desired. Possibilities can best be illus­
trated by the six schematic sketches of 
Fig. 6.

A  conventional unit, Sketch (a ) , repre­
sents the arrangement of the only machine 
thus far built for power alone, the 4,000- 
kw. standby plant at Neucliatel. Sketch 
(b ) indicates typical refinements in heat 
balance that can lower the heat to about 
12,000 B.t.u. per kw.-hr.

Sketch (c) indicates the manner of air 
takeoff at any pressure up to about 75 lb. 
per sq.in. for a single-shaft machine. By 
compounding, pressures up to 120 lb. are 
available. High temperature gas can be 
had after the combustion chamber, or air 
free of combustion gas can he obtained by 
addition of a heat exchanger. This set-up 
is typical of the hlast-blower previously 
mentioned, which takes intermediate pres­
sure air for the blast and high pressure air 
for combustion. Sketch (d) represents the 
present application for the Houdry process.

Sketch (e) diagrams the Velox boiler. 
T he present form of gas-turbine, axial- 
compressor set was originally developed as 
an auxiliary to this boiler which depends 

{Continued on page 108)
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T. C. GERBER* Col., Ordnance Department, U. S. Arm y

AMMONIUM PICRATE
Production for Military Explosive Requirements

Fr o m  t h e  s t a n d p o i n t  of explosive' 
strength alone, ammonium picrate is 

inferior to T N T , but, nevertheless, is still 
im portant as a military explosive because 
of its marked insensitiveness to shock and 
friction. I t is this latter property which 
makes it well suited for use as a bursting 
charge in armor piercing shells, in 
projectiles for seacoast cannon and in other 
types of projectiles which must withstand 
severe shocks and stresses before detonat­
ing. Like T N T  and picric acid, ammonium 
picrate liberates free carbon on explosion,

- giving a black smoke. T he  products of 
the explosion, although more disagreeable 
in odor, are less poisonous than those from 
T N T  and picric acid, in that they contain 
less carbon monoxide.

Ammonium picrate is a powder of light 
yellow color which will not melt on heat-

•  Colonel Gerber Is Field D irec to r of 
tion p !» n ts  and recently was appointed Director 
of Safety, and Chief of the O rdnance Donart 
raent’s Safety and Security Branch ^

M ARCH  1944  • CHEMICAL & METALLURGICAL ENGINEERING

tlie latter process which is de­
scribed in this article.—̂Editors.

In World War I, am m onium  p i­
crate was the secret h igh explo­
sive of the United States and 
was known as Explosive D in  
order to avoid com m on knowl­
edge of its chem ical com posi­
tion. The present program for  
this product was started in  1940  
as an Ordnance-Industry project 
and has involved erection of new  
buildings, installation o f m achin­
ery and equipm ent, and training  
of operators. Two m ethods are 
being used for the production  
of this im portant explosive; one  
starting with phenol as the raw 
m aterial, and the other starting 
with dinitrochlorobenzene. It is

mg, but if raised to a temperature of 300 
deg. C . will decompose with explosive 
violence. Loading is therefore accom­
plished by pressing or tamping the powder 
into the projectile.

There is only a slight tendency for 
ammonium picrate to absorb moisture, bu t 
if it does become wet, it can form sensi­
tive and dangerous picrates with copper 
and lead. No explosive compounds are 
formed with steel, bu t in order to avoid 
corrosion, the interior of the shell is coated

with a suitable non-metallic paint or var­
nish before it is filled, and a moisture-proof 
seal is provided at the base of the projectile.

T H E  PROCESS

T o summarize the process used by some 
of the government-owned, contractor- 
operated facilities program, dinitrochloro­
benzene (D N C B ) is hydrolized with a hot 
aqueous solution of caustic soda, the re­
sultant sodium salt of dinitrophenol 
(D N P) is precipitated by sulphuric acid,

In  a cast iron  k e ttle  s im ila r to the one shown in th is illu s tra tio n , d in itro - 
ch lo robenzenc is hydrolyzed with a ho t aqueous so lu tion  o f caustic  soda. 
T he re su ltan t sodium  sa lt o f  d in itro p h en o l is then  p rec ip ita ted  by su lp h u ric  

acid , filtered  and  sen t to th e  n itra to rs
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Raw  M aterials R eq u ired  in  DNCB Process fo r  A m m onium  P ic ra te

P o u n d s  P e r  B a tch  
Process S tep  M a te r ia l (“ as is"  basis)

H y d ro ly s is ..........................................................  D N C B  1153
C au s tic  Soda
(50%  Soln.) 968

N e u tra l is a tio n ........................ .........................  S u rp h u ric  A cid
(97% ) 340

N itra tio n  .................................................. S u lphu ric  A cid
(97% )  ̂ 3960-6040
M ixed  Acid
(70:25:6) 596

A m m o n ia tio n .................................. .. A qua A m m onia 362

and the D N P itself isolated as a wet filter 
cake. T his filter cake is slurried with strong 
sulphuric acid and nitrated to picric acid 
(T N P ) by means of mixed acids. T he 
T N P  is filtered, neutralized with aqua 
ammoriia in ho t aqueous solution and 
crystallized as ammonium picrate (AP) 
which is filtered and dried.

R A W  M ATERIALS

Standardized equipm ent for the manu­
facture of ammonium picrate by the 
DNCB process accommodates a batch size 
which is equivalent to  1,250 lb. of am­
monium picrate, provided optimum process 
yields are obtained. Raw material require­
ments for this size batch are indicated in 
the table above.

P o u n d s  P e r  B a tch  
( 100%  basis)

1153

484

330

3840-4890

417 (HNO«)
94

is lowered into boxes for temporary stor- 
age and subsequent transfer to nifrators. 
Analysis of the D N P for strength must 
reveal a melting point of 111 deg. C . or 
higher.

N IT R A T IO N  O F  D N P

Each batch of D N P is nitrated individu­
ally to form one batch of T N P . Prior to 
nitration, the D N P is slurried with suf­
ficient sulphuric acid to give a fluid suspen­
sion of whatever solids are present at the 
temperature prevailing during nitration. 
T he acid must also be adequate in quantity

to take up both the residual moisture in the 
D NP and the water produced by nitration 
without becoming weaker than 91 percent. 
For D NP batches which arc above 87 per­
cent in strength, the minimum quantity 
of 97 percent sulphuric acid which can be 
employed is 3,960 lb. For batches which 
are below 87 percent in strength, an addi­
tional 210 lb. of 97-percent sulphuric acid 
must be charged for each percent by which 
the D N P strength is below 87 percent. 
D N P below 82 percent in strength re­
quires special handling.

Nitration is accomplished in a jacketed 
nitrator. One batch from the D N P filter 
(approximately 1,015 lb. on 100 percent 
basis) is shoveled into the nitrator through 
a hopper with screen bottom  to provide 
for crushing all lumps. T he temperature 
is then adjusted to between 35 deg. and 45 
deg. C . by admitting steam or cold water 
as required. Mixed acid containing 70 
percent H N 0 3, 25 percent II2SO, and 5 
percent H20  is fed to the nitrator over a 
period of about l i  hr. allowing the batch

T his d iag ram m atic  flow sheet ind ica tes the various processing  o p era tions 
req u ired  in  the  m an u fac tu re  o f  am m on ium  p ic ra te

HYDROLYSIS O F  D N C B

This step in the process is carried ou t by 
charging w?ter, caustic soda solution and 
molten DNCB to an agitated cast iron 
kettle. After closing the kettle and vent­
ing it, steam jets are used to heat the con­
tents to 70 deg. C., the heat of reaction 
taking the temperature up to 100 deg. C. 
without further use of steam. O n slacken­
ing of the reaction rate, the entire batch is 
boiled for about one-half hour after which 
it should still be alkaline to phenol- 
phthalein.

W hile the kettle batch is in progress, a 
wooden vat is charged with 5,600 lb. of 
water and 340 lb. of 97 percent sulphuric 
acid, the mixture then being agitated and 
heated to 75 deg. C. with open steam. The 
completed hydrolysis batch is then blown 
by steam pressure through a preheated 
transfer line to the vat, where the final 
mixture must test acid to Congo red 
paper. Sudden drowning of hydrolyzed 
DNCB in sulphuric acid results in a fine 
precipitate of D N P which must be digested 
and converted to the form of coarse granu­
lar crystals.

Atmospheric cooling aided by agitation 
lowers the temperature of the slurry to 80 
deg. C., further lowering of the tempera­
ture down to 40 deg. C. being accom­
plished through use of cooling water in the 
coils. D N P Crystals are then separated 
from the mother liquor 'by filtration on a 
wood vacuum filter and washed with water 
to remove excess chloride. T he moist filter 
cake is heated to 90 deg. C. and again 
dried as much as possible by application of 
vacuum. After as much moisture has been 
evaporated as possible, the D N P filter cake
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controllers to regulate the temperature of 
the jacket cooling water by external means 
in accordance with a planned rate-of-cool- 
ing curve. It is essential to supply good 
agitation with the air agitator throughout 
the cooling cycle. W hen the ammoniator 
batch has reached the temperature of 40 
deg. C ., it is filtered, washed with mother 
liquor, dried by application of vacuum for 
two hours and loaded into boxes for tem­
porary storage and transfer to the dryer 
house. In each line the entire 24-hour pro­
duction of wet ammonium picrate is -trans­
ferred to the. line dry-house on day shifts, 
and divided between three dryer tubs. The 
contents of these tubs are dried by passage 
of forced-draft air preheated to a tempera­
ture of .70 deg. C. W hen  dry, the am­
monium picrate is unloaded into a hopper, 
screened to remove material too coarse to 
pass specifications, and packed in the pre­
scribed container.

SU LPH U R IC  A CID  R EC O V ER Y
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F iltered  d in itro p h cn o l is s lu rried  w ith stro n g  su lp h u ric  acid an d  n itra ted  
w ith m ixed acid (7 0 :2 5 :5 )  in  jack e ted  n itra to rs  like  th is  one. T h e  d in itro - 
ph en o l is fed  th ro u g h  a  h o p p e r  w ith  screen  b o tto m  to  in su re  th a t a ll lum ps 

a re  crushed , th u s a id in g  fo rm a tio n  o f a  flu id  suspension

temperature to rise slowly, so that at the 
end of the acid feed the temperature will 
reach approximately 95 deg. C. For 30 
minutes the batch is held at 95 deg. C. and 
agitated, then cooled to 80 deg. C . and 
diluted with 2,400 lb. of previously pro­
duced ammonium picrate mother liquor. 
This dilution must be done_carefully to 
avoid excessive foaming which results from 
too vigorous an evolution of nitrogen oxide.

T he batch dilution is continued using 
picric acid wash water from previous 
batches until a total of 6,500 lb. of water 
has been added as diluent. During dilu­
tion, the batch temperature must not be 
allowed to exceed 100 deg. C. nor drop 
below 65 deg. C.

After dilution, the batch is cooled to 35 
deg. C . and filtered, the acid filtrate being 
sent to spent acid storage, and the filter 
cake washed and dried by application of 
vacuum for about one hour. The batch 
production of picric acid is approximately 
1,212 lb. of 100 percent material. Accepta­
ble T N P  has a melting point of 121 deg.
C., or above, and contains no more than 
0.5 percent sulphate as PLSO,.

remains slightly alkaline to brom thymol 
blue test paper at all times. T he batch is 
maintained at 100 deg. C. throughout the 
operation and great care is necessary to 
insure that all picric acid is in solution 
when the final adjustment for neutrality is 
made.

A period of 12 hours is required to cool 
the batch to 40 deg. C., using automatic

T he spent acid used to liberate D N P 
from hydrolized DNCB is transferred to 
sulphuric acid concentration units where it 
is concentrated to  approximately 96 per­
cent strength. This 96-percent concen­
trated sulphuric acid is then mixed with 
sufficient purchased 20-percent oleum to 
produce 97-percent sulphuric acid for re-use 
in the process. It has been found that 
about 500 lb. of 20-percent oleum must 
be purchased per 1000 lb. of AP in order 
to compensate for the sulphuric acid con­
sumed in the D N P process and off-set all 
sulphuric acid handling and concentration 
losses.

T rin itro p h cn o l (p ic ric  ac id ) fo rm ed  in th e  n itra to rs  is filte red  and  washed 
in  vacuum  filters. W hen tho roughly  washed and  d ried , th e  p ic ric  acid  is 
slu rried  w ith w ater and  am m onia ted  w ith aq u a  am m on ia

A M M O N IA TIO N  O F P IC R IC  ACID

Two and one-half nitrator batches (the 
equivalent of 3,125 lb. of AP) are com­
bined to make one ammoniatibn. Before 
charging this material, approximately 3,600 
lb. of fresh water are added to the am 
momator and heated to 100 deg. C. with 
jacket steam. Ait agitation is then begur 
and the two and one-half batches of picric 
acid filter cake plus aqua ammonia an 
added to the ammoniator over a period o 
l i  hr. in such a manner that the batcl



A L B E R T  L. E L D E R  A N D  L A W R E N C E  A. M O N R OE
Respectively, Chemicals Bureau and Office of Production Research and Development, WPB

Wartime
PENICILLIN

Growing Pains of the Industry
From  a “ seed” in  1942 to an in ­
dustry o f 20  plants valued at 
§ 2 0 ,0 0 0 ,0 0 0  is the record of 
penicillin . In early stages it was 
m ade in  m ilk  bottles, but new  
processes require vessels o f ca­
pacities up to several thousand  
gallons, and other large-scale 
chem ical engineering equip­
m ent. As im provem ents raise 
output penicillin  m ay be ex­
pected in adequate quantities 
for all essential uses. However, 
com panies are working desper­
ately to synthesize the materials 
although as a result barely com ­
pleted ferm entation plants may 
becom e obsolete.—Editors

CHEMICAL & METALLURGICAL ENGINEERING • M ARCH  1944  •

PEN IC ILLIN  is produced by the mold 
Penicillium notation. Prof. Alexander 

Fleming at St. Mary’s Hospital, London, 
first noted that staphylococcus colonies 
contaminated with mold failed to grow, 
and deduced that the staphylococcus was 
inhibited by some material produced by 
the fungus. In 1929 Fleming published 
results showing that filtered mold broth 
contained an antibacterial substance affect­
ing any gram-positive organism. Ten years 
elapsed before any appreciable impetus 
was given to this work. Chain and Florey 
of Oxford reported results confirming 
Fleming’s early work and isolated the im­
pure active principle as a brown water- 
soluble substance. W ith  sufficient puri­
fication this brown substance could be in­
jected into the body without toxic effects.

Through the cooperation of the British, 
full information regarding the status of 
penicillin was transmitted to this country 
in 1941 and 1942, and laboratory work was

T h e  e d i to r s  w is h  to  t h a n k  C h a s . P f iz e r  4: 
C o. f o r  u s e  o f  th e s e  p ic tu r e s .

À deep fe rm en ta tio n  ta n k  fo r  p ro duc tion  o f  pen ic illin  by th e  so-called 
subm erged  fe rm en ta tio n  process, one o f th ree  processes in  use a t p resen t

started in the United States. Only experi­
mental quantities were produced in 1942, 
and very little during the first half of 1943. 
Process developments and clinical results 
during the first months of last year were 
sufficient to warrant consideration of large 
scale production and the approval of con 
struction of IS plants in the United States 
and two in Canada. These plants are:

Abbott Laboratories, North Chicago, 111.

Allied Molasses Co., Brooklyn,'N. Y.
Ben Venue Laboratories, Bedford, Ohio 
Cheplin Biological Labs., Syracuse, N. Y. 
Commercial Solvents Corp., Terre Haute, Ind. 
Connaught Laboratories, Toronto, Canada 
Cutter Laboratories, Berkeley, Calif.
Heyden Chemical Corp., Garfield, N. ].
L. F. Lambert Co., Coatcsvillc, Penn,
Lcdcrlc Laboratories, l’carl River, N. Y.
Eli Lilly and Co., Indianapolis, Ind.
Merck and Co., Inc., Rahway, N. J.
Parke, Davis and Co., Detroit, Mich.



Chas. Pfizer and Co., Brooklyn, N. Y.
Rcichel Laboratories, West Chester, Penn. 
Schenley Research Institute, Lawrcnceburg,

Ind.
E. R. Squibb and Sons, New Brunswick, N. J. 
Upjohn Co., Kalamazoo, Mich.
Winthrop Chemical Co., Rensselaer, N. Y. 
Ayerst McKenna &■ Harrison, Montreal

This construction program, rushed 
through on high priority rating, was 90 
percent complete on Mar. 1. The critical 
materials required for process equipment 
have been extremely difficult to obtain 
and in some instances it will be mid-year 
before all of the finishing equipment is 
installed. The British production is at 
present only a fraction of that of the 
United States, and their proposed expan­
sion program, because of lack of critical 
materials and manpower, is also compara­
tively small.

The publicity given to the penicillin 
program and the uses of the drug have 
been perhaps greater than is warranted by 
the clinical results obtained thus far. I t  is 
far from being a “cure-all” drug and has 
the additional disadvantage that no suc­
cessful procedure is known for its oral 
administration at this time. Many types 
of organisms are unaffected by penicillin, 
and hence disease caused by such organisms 
cannot be treated with this drug.

Penicillin may be applied to surface in­
fections, or administered intravenously and 
intramuscularly. T he drug is particularly 
effective against gram-positive organisms 
although gonococcus and meningococcus 
are affected. Remarkable results have been 
attained against hemolytic streptococcus, 
pneumococcus, and staphylococcus aureus. 
As new uses have been found for penicillin 
through clinical researches, the ceiling to 
which production must rise has continu­
ously lifted. Uncertainties as to the course 
of the war are, of course, a key to this 
situation. Almost equally important, how­
ever, in this picture, may be the addition 
of one after another to the list of human 
disabilities which may be treated with 
penicillin.

I t  is made by three principal processes: 
surface fermentation in shallow vessels 
such as bottles; submerged fermentation 
in vessels of capacities up to several thou­
sands of gallons; and fermentation by the 
mold penicillium notafum growing on 
moist bran held in large containers and 
trays. The earliest-developed surface fer­
mentation has until recently been the 
mainstay of the limited production. 
W ith in  recent weeks, however, the suc­
cess of the submerged and bran processes 
has been clearly demonstrated on large 
scale with attendant economies of man­
power and cost. W hile many improve­
ments remain to be made, successful opera­
tion of commercial submerged and bran 
fermentors proves now that these units can 
and will continue to  supply about three- 
fourths of our penicillin. As new plants 
come into production and as process im­
provements raise the output of existing

plants perhaps several-fold, penicillin may 
assuredly be expected in adequate quanti­
ties for all essential uses that this drug can 
supply.

The development has suffered all the 
difficulties of construction materials, man­
power, and raw materials shortages that 
beset other wartime developments. It has 
been further complicated in that plant 
construction was started while the process 
was still under development in laboratory 
and pilot plant. Many persons have learned 
that a mold fermentation does not always 
follow the chemical and engineering gen­
eralizations that have formed the ground­
work of the commercialization of chemical 
processes. Since every unit of penicillin 
that has been produced to date has been 
needed for medical use, the initiation of 
the study of every processing improve­
m ent has necessarily been preceded by a 
careful balance of the benefits to be

gained in increased production, if the 
study proved successful, against the tem­
porary diversion of production to experi­
mental use while the study was under way. 
Pressure to supply a material whose value 
is calculated in terms of hum an lives 
weighs -heavily in such considerations and 
has necessarily led to the conduct of a 
maximum amount of experimentation on 
processing methods in the laboratory on 
small scale. Any engineer recognizes the 
requirement of high skill necessary to 
transfer results of such investigation di­
rectly into the plant.

Although it has been established that 
the fundamentals of contemplated penicil­
lin production methods are sound, there 
remains a host of problems to be solved. 
First is the problem of bringing all plants 
to full production rate. Second are those 
of increasing plant capacities through tech­
nological improvement to enable future

increases in penicillin requirements to  be 
met through modification of present plants 
so far as possible, rather than through the 
slower and more wasteful process of con­
structing new plants. Third, bu t perhaps 
most im portant, is the necessity to im ­
prove the quality of the product with re­
gard to its chemical stability in order that 
in the future penicillin may be shipped 
and stored under adverse conditions w ith­
out danger of deterioration.

Effort on a nation-wide scale is being 
applied to the solution of the above and 
related problems. T he development in 
this country was planted and carefully 
tended throughout its early life by the 
Fermentation Division of the Northern 
Regional Research Laboratory of the U. S. 
Departm ent of Agriculture, under the 
leadership of Dr. Robert D . Cogliill. The 
work of this group, allied with the Com ­
mittee on Medical Research of the Office

of Scientific Research and Development, 
continues in its far-reaching influence over 
the entire field of penicillin in this coun­
try and abroad. O ther groups brought to­
gether by the Office of Production R e­
search and Development are also con­
tributing technologically to the industry 
in the period of plant construction and 
conversion of processes to large scale. 
These include biochemists, bacteriologists, 
and botanists concerned with fermentation 
problems and working under Dr. W . H. 
Peterson at the University of Wisconsin; 
chemists, bacteriologists, and chemical en­
gineers at the Pennsylvania State College 
headed by Dean F. C. W hitm ore on de­
veloping processes for the recovery of peni­
cillin from the fermentation broth; chem­
ical engineers headed by D r. T . K. 
Sherwood a t the Massachusetts Institute 
of Technolog)' studying and advising on 
methods of drying the final product for

P rincipal processes a re : su rface  fe rm en ta tio n  in  shallow  vessels, sub ­
m erged fe rm en ta tio n  in large deep  vessels, and  fe rm en ta tio n  on  b ran
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packaging and shipment; and plant pathol­
ogists led by Dr. E. C . Stakman a t the 
University of Minnesota and Dr. G. W . 
Beadle at Stamford University in search for 
better mold strains. Intensive effort by 
corn products industry is being devoted to 
improvement of nutrient factors for the 
growth medium.

Synthesis of penicillin is under the con­
trol and direction of the Office of Scientific 
Research and Development. Companies 
are working desperately to synthesize the 
material even though it may make obsolete 
fermentation plants barely completed. 
Those familiar with the trials and tribu­
lations of research work know how opti­
mism* and pessimism fluctuate day by day. 
As of the time of writing, success may 
come today, tomorrow, or never.

T he construction, allocation, and pro­
gram coordination of penicillin by fermen­
tation methods has been in the Chemicals

duction of adequate supplies of penicillin. 
Efforts of the technical research and de­
velopment groups are closely coordinated 
to avoid overlapping in their complicated 
pattern of interrelationships. Their results 
are transmitted on restricted basis to W PB  
and to the scientists and engineers of the 
penicillin manufacturers approved by 
W PB , who, being on the actual firing line 
of production, carry directly the responsi­
bility for our present and future supply of 
penicillin, as well as to other governmental 
and research groups. T he untiring effort of 
the staffs of the 20 companies in the 
United States and Canada which are pro­
ducing or preparing to produce penicillin 
are the direct basis for present and future 
production. T he performance of these men 
have been equaled by and coordinated 
with the effort of the manufacturers of 
equipment and the suppliers of raw ma­
terials to the penicillin industry. The

compound. T he concentration in the 
broth at harvest is in the same order of 
concentration as bromine in sea water; 
however, penicillin separation and recovery 
is far more complicated. Standards of 
purity and methods of testing for toxicity 
and pyrogens are closely coordinated by 
Food and Drug Administration.

T he raw material requirements for the 
production of a few pounds per m onth of 
finished product are staggering, and it  is 
in this field tha t great progress may still 
be made. Search for a new mold strain 
which might double the production from 
this $15,000,000 to $20,000,000 plant in­
vestment is being rushed forward as 
rapidly as possible. Seeking a new strain 
is as tedious as looking for the “needle in 
the hay-stack" bu t if found would make 
possible immediate increase in ou tpat 
which would be measured directly in terms 
of human lives.

Output Climbs

T he first pen icillin  p roduced  in Am erica was m ade by surface  fe rm en ­
ta tion  in  shallow vessels such as the  flasks shown in this p ic tu re

Bureau of the W ar Production Board. The 
drug is allocated by the Drugs and Cos­
metics Section headed by Fred J. Stock, 
who is assisted by Roy S. Koch of the 
Biologicals and Parenteral Solutions Unit.

Civilian requirements for penicillin and 
clinical research are controlled by Dr. Ches­
ter Keefer, of the Evans Memorial Hospital 
in Boston, under direction of Dr. A. N . 
Richards, chairman of the Com m ittee on 
Medical Research of OSRD.

Extraordinarily valuable contributions to 
the industry come also from the labora­
tories of the Food and Drug Administra­
tion, the National Institute of Health, the 
Army, the Navy, and other groups too 
numerous to mention.

Above outlined research is considered 
essential for the guidance of both govern­
mental groups and industry, regarding both 
raw material and processing problems on 
whose solution depends the successful pro­

efforts of all of the above groups are 
needed for many months to come to assure 
maximum production through attainment 
of optimum processing mehods.

Newspaper reports from time to time 
have placed the potential production of 
penicillin from the existing plants at 200 
billion units per month. I t is anticipated 
that this goal will be attained though it is 
impossible at this moment to estimate with 
accuracy what these plants will be produc­
ing in June when they should be in com­
plete operation. T he production has in­
creased about twenty-fold between August, 
1943, and February, 1944. In the latter 
month the output is expected to equal the 
entire production for the year of 1943. It 
is expected that the production will in­
crease further between five and ten fold, 
from March to June, 1944.

Recovery and packaging of penicillin is 
hampered by the unstable nature of the

T h e  output of penicillin in the U nited 
States during 1943 is estimated by W PB  

to have been over 21 billion Oxford units. 
T he Oxford unit is the amount of penicil­
lin which completely inhibits the growth 
of a test organism, staphylococcus aureus, 
under certain specific conditions. Each 
milligram of penicillin as commercially 
manufactured contains more than 100 Ox­
ford units. A  patient often requires as much 
as a million units for a series of treatments 
of a serious infection.

Production in the United States at the 
new government aided plants has stepped 
up rapidly; 40 percent of last year’s pro­
duction was made in December alone. In­
creases are continuing as production 
capacity goes into operation at the 20 
American establishments which will be 
operating by July. T he price of the 
product last year was $200 per million 
units. I t is now $47.50. Further price 
reductions are expected this year, despite 
the difficulty of manufacture through 
growth of molds.

Manufacture requires critical equipment 
such as refrigeration machinery, centri­
fuges, vacuum pumps, tanks, and special 
packaging devices. T he fermentation cycle 
is unusually long, and exacting conditions 
of sterility, temperature and atmosphere 
control are required to obtain any yield 
whatever. More than 20 quarts of culture 
fluid are required to' yield one gram of the 
dry powder. W ork is still being done to 
determine the most productive strains of 
mold and to improve culture media, 
methods of extraction, purification, stand­
ardization and packaging. Chemical re­
search studies are currently being carried 
on for determining th e  structure of penicil­
lin, with a view to eventual synthetic pro­
duction.
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C. A. HARWICK Vice President, The H. K . Ferguson Co., Cleveland

Postwar Plans for Reconditioning
WARTIME STRUCTURES

W ooden op e ra tin g  p la tfo rm s a ro u n d  s tr ip p in g  co lum ns an d  h an d ra ils  a long  
sta irs  m ay  be rep laced . F irestone  syn thetic  ru b b e r  p la n t, L ake C harles, L a.

Certain trends in llie housing of  
the chemical process industries 
that had becom e noticeable be­
fore the war upset the world will 
he resumed when peace is once 
m ore restored, C. A. Harwick 
predicts. Other trends naturally 
are expected to develop as a re­
sult of changing conditions. But 
the buildings that were con­
structed during the war with a 
m inim um  of critical materials 
need not he discarded as unserv­
iceable if  som e replacem ents are 
m ade when materials becom e 
available. Attention to the “ soft 
spots” will increase the lifetim e  
of a war structure. —Editors

Do n ’t  b u i l d  yourself up to expect ultra­
modern plant facilities in the chem­

ical industry as soon as the war is over! 
T he main reason is that you probably will 
not get them.

A fundamental principle governing well 
designed industrial buildings is that one 
of their main purposes is to protect equip­
ment and men from the weather. Follow­
ing that principle, buildings are only of 
secondary importance in the chemical in­
dustry. Processing equipment is given 
prime consideration.

Better looking plants, however, can be 
expected after the war. Their design will 
be predicated on equipment— not on build­
ings. Already many chemical manufac­
turers are studying the example set years 
ago in the petroleum industry of leaving 
major equipment out of doors, uncovered, 
exposed to the weather. They have visited 
new butadiene, styrene and polymerization 
plants in the rubber industry and new 
high-octane plants in the petroleum indus­
try and have marvelled at the appearances

gained through effective design treatment 
of cracking towers, stripping columns and 
other process units.

The trend is that more and more chem­
ical processes will be put out of doors. 
Every square foot of covered floor space 
will have definite utilitarian value. Few 
new chemical plants of the future will 
have structures whose value is entirely 
ornamental.

Two points bear out this statement. 
First, the chemical industry can well ex­
pect a highly competitive market for its 
products in the postwar period. Orna­
mental buildings, with no real purpose, are 
not conducive to the lowest possible unit 
cost of a product. Second, chemical plants 
can be made more attractive without bene­
fit of a lot of buildings. These structures 
usually are designed around equipment; in 
many instances, they are odd-shaped, gro­
tesque affairs that cannot be tied into any 
definite pattern. Equipm ent is interesting

regardless of shape, and the fact that it is 
interesting makes it appealing to the eye.

There is no intention to predict that all 
chemical plants of the future will be 
“buildingless.” T he process will be the 
governing factor in the future as it has in 
the past. If equipm ent can be exposed 
w ithout damage and without undue hard­
ship on employees, it likely will be placed 
outside.

Some chemical manufacturers are won­
dering whether wartime buildings con­
structed with a minimum of critical ma­
terials will be serviceable after the war. 
T he only general answer that can be given 
is “yes.”

In the buildings housing equipment 
there are certain “ check list” items which 
may be taken care of when materials be­
come available. A ttention to them will in­
crease materially the lifetime of a war 
structure. N o good list will omit the pos­
sible “soft” spots.
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“ SOFT SPOTS” IN WARTIME BUILDINGS THAT WILL NEED CHECKING

ROOFS—Often the first source of trouble is the roof. By 
the time the war is over, if the wartime factory roof has not 
started leaking, it can be expected to do so soon. W ar 
roofs in many cases have been 3 ply, 60 lb. asphalt pitch 
waterproof composition. I t  will be advisable to change to 5 
ply, 100 lb. asphalt pitch for perm anent insurance.

FLASHINGS—Substitutes have varied. N one is as satis­
factory as copper for general purposes. This work can be 
done a t the same tim e the new roof is pu t on.

SIDE W ALLS—On some buildings, side walls may be 
wood sheathing. These should be changed to Transite, 

.masonry or protected metals.

SASH—Chances are the entire plant has wood frame 
sash made from green lumber which is not satisfactory over 
a long period. If so, it should be changed to  steel sash.

GLASS—As a wartime expedient, cheap, lightweight glass 
has been used in many instances as substitutes for double­
strength or even wire glass and other specialized types. 
W artim e putty instead of satisfactory glazing compounds or 
prewar putty also has been used as an expedient and may 
need attention.

FLO O R —There are several points to check. W as a con­
crete hardener used in the original floor? Is a stronger slab 
required in spots than was protided for with limited quan­
tities of reinforced steel? Is it desirable to have a covering 
of asphalt tile, mastic, or even wood block—none of which 
has been used usually in “ temporary” war plants?

P A R T IT IO N S—In many plants, they are all wood. You 
will probably want steel, tile, brick or some other fireproof 
material.

SPRIN KLER SYSTEM  AND F IR E  A L A R M -N ot all 
plants have adequate sprinkler systems and fire alarms. They 
were om itted because of shortages in critical materials. To 
reduce insurance rates, a plant should have both.

RAILINGS, STAIRW AYS A ND  O PE R A T IN G  PL A T ­
FO RM S—Steel should be used instead of the now prevalent 
timber.

D O O RS—M etal and special fireproof types should be 
substituted for wood.

V E N T IL A T IO N —Many ventilator ducts have been 
built of wood, rather than more dependable sheet metal.

Forced-draft systems have been omitted in many plants be­
cause of a shortage of blowers, fans and starters.

E LEC TR IC A L—M uch wiring is exposed. I t should be 
placed in conduits to  take advantage of lower fire insurance 
rates and because it affords added protection. Make-shift 
fixtures should be replaced with standard fixtures. More 
adequate panel boards, including automatic gear and re­
mote controlled equipment, may be wanted.

SEW ERS—Storm and sanitary sewers have been made 
from vitreous clay tile and lightweight cast iron “victory” 
pipe. In many cases, standard cast iron pipe should be 
installed.

, TRUSSES—In hundreds of buildings trusses are wood 
instead of steel. I t  is not necessary to consider replacing 
wood tnisscs and columns. T hat would be too costly. They 
should be checked and defective members replaced with 
sound timber. A great deal of this type replacement is 
likely in view of the green timber used in w'ar construction. 
I t  is probable, too, tha t plant owners will want to  fireproof 
wood trusses, cither through the application of fire-resistant 
coatings or the addition of Transite coverings, which would 
serve also as a break against any fire that started in the 
roof. In this connection, trusses made from green timber 
usually undergo considerable shrinkage which loosens bolts 
to  the point where they need checking and tightening 
periodically—otherwise, they may become unsafe.

P IP IN G —Insulation materials have been of poor grade, 
thus causing undue temperature losses. Better quality in­
sulation should be installed if needed. Some steel piping 
possibly should be replaced with copper or brass at an 
early date.

BOILER H O U SE—Addition of stoker equipment, con­
version to  oil burners, substitution of turbine-driven for 
motor-driven equipm ent and addition of fire-control instru­
m ents to  provide automatic operation of equipm ent arc a 
few of the changes which should be studied.

PROCESS E Q U IP M E N T —This depends entirely upon 
each individual process. Certainly, there have been some 
substitutions to save critical materials in every plant. Typical 
of most of them  are manual controls which may be replaced 
by autom atic controls when they become available or the 
addition of more integrating, recording or metering equip­
m ent, probably om itted in the first installation.

In spite of the fact that the chemical in­
dustry has expanded to its greatest point in 
history, engineering and building organiza­
tions with special experience in process 
work can expect a reasonable volume 
of postwar business. According to  studies 
of the market, there will be four principal 
sources: (1) consolidation programs around 
established sites; (2) a few complete plants 
for production of plastics and other new 
products and processes now in pilot plants; 
(3) foreign building to replace facilities 
destroyed by bombing and to  develop new 
chemical industries in South America and 
elsewhere, and (4) the usually expected 
“maintenance” work in the chemical in­

dustry with an added program of replacing 
wartime substitute materials.

Consolidation programs will affect chem­
ical producers who have been operating 
plants at widely scattered locations because 
of the war1. This consolidation will repre­
sent a good portion of the postwar building 
program in the chemical industry. Con­
structing new plants will not be involved to 
any large extent, rather the addition of new 
structures at established sites, removal of 
equipment from one site and erecting it at 
another, increasing capacities of certain 
chemicals to fill requirements made neces­
sary through discovery of new products or 
new processes. A t many “old” plants, pro­

duction techniques will be changed, 
brought up to  date. Piping will be re­
arranged. Entire plants may even be con­
verted for new materials.

T he manufacture of new products likely 
will result in a few new plants when corpo­
rations are ready to introduce their products 
to the consumer market, bu t it seems 
logical that the trend will be toward utiliz­
ing, as far as practical, existing facilities. 
Different manufacturing methods de­
veloped by the war and different processes 
will also serve as a justification for m odi­
fication of existing facilities— or construc­
tion of new facilities.

Foreign countries already have indicated
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O rd inarily  th is h o p p e r would have 
been  m ade o f steel, b u t plywood could  
be  ob ta ined  m ore  read ily . W hen  con­
s truc tion  m ateria ls  becom e available 
th e  m anagem en t o f  th is syn thetic  ru b ­
ber p lan t o f  th e  C opolym er C orp. at 
B aton  R ouge, L a., m ay  find  it  d esir­

ab le  to  change to  steel

a desire to establish their own chemical 
industries. South American nations and 
countries in the Orient have started de­
tailed investigations. In Europe many 
chemical plants will be rebuilt. One ap­
proach to this demand will be salvaging 
equipment in some American plants that 
will be useless to us after the war and 
shipping it abroad. Entire chemical plants 
may be dismantled and sent abroad.

The fourth source of postwar work in 
the chemical field is the usual “backlog” 
built up year after year in the industry in 
the form of maintenance construction. 
Processing equipment depreciates after a 
time. After that point has been reached, 
it is cheaper to replace it. Processes also 
change rapidly. They require adjustments 
in layout and rearrangements of equip­
ment. Also, the replacement of all the 
“ersatz” building materials will be a big 
item in the postwar business cycle for in­
dustrial engineers and builders in the 
chemical field.

GAS T U R B IN ES

(Continued from page 99)

for its compactness (about one-tenth the 
space of watertube boilers of conventional 
construction) on supercharging the com­
bustion space to 20-35 lb. per sq.in. In  a 
sense, the Velox unit represents a gas- 
turbine application where it is desired to 
take the entire output of the fuel as high- 
pressure steam and such small amounts of 
power as may be incidental to the gas- 
turbine auxiliary set are purely a welcome 
byproduct. Some 75 of these steam gen­
erators are (subject to correction by the 
Royal Air Force) in operation in land 
plants throughout the world.

It will be entirely practicable to utilize 
only a small am ount of steam generating 
surface around the combustion chamber 
of the gas turbine to supply any specified 
quantity of process steam. Additional elec- 

  trie power can be taken from the gas-tur­
bine set, eliminating need for a steam 
turbine-generator.

Sketch (f) indicates the possibilities of 
waste heat recovery' for low-pressure steam, 
approximately the same as for diesel engine 
exhaust. Gas leaves the turbine at about 
700 deg. F . and any part of its heat may 
be absorbed in a conventional waste-heat

boiler instead of, or in combination with, 
a heat exchanger.

W hile the foregoing schematic arrange­
ments indicate that it is mechanically pos­
sible to take any desired proportion of net 
output as steam or power, the process en­
gineer should remember that the gas-tur­
bine combination is inherently a "bottom ” 
as constrasted to the back pressure steam 
turbine "top.” W here relatively large 
quantities of- moderate- or low-pressure 
steam are needed for process, and power 
needs can be generated by a steam turbine 
working on the difference between boiler 
pressure and process pressure, the steam 
plant offers much higher utilization of fuel 
energy.

In contrast, where relatively small 
amounts of steam (in comparison to  power 
requirements) are needed at quite high 
pressure, the steam can be supplied by 
what amounts to a small steam generating 
attachment to the gas-turbine combina­
tion. Steam making “skims the cream” of 
the high temperature fuel energy without 
appreciably affecting the efficiency of the 
power making function of the gas-turbine 
unit. In  this, as in other ways, the gas- 
turbine unit shows prospects of becoming 
a new factor in power service applications 
by providing an efficient method of “bo t­
toming," just as superposing the back-pres- 
sure and extraction types of steam turbine 
have improved the over-all economy of

steam-and-power supply for industrial 
plants.

Prediction of future application for gas 
turbines becames difficult because the gas 
cycle is only one phase of a rapidly moving 
age. For example, the conventional gas- 
turbine unit weighs upwards of 20 lb. per 
hp. and as such would hardly be expected 
to compete with the 0.8 lb. per hp. of the 
gasoline engine for airplane propulsion. 
Requirements for greater power per engine, 
however, and possibilities of jet propulsion 
of ultra-high-speed planes offers a new field 
for which the gas-turbine combination has 
no competitor. If high rotating speed and 
short life of parts can be accepted, gas 
turbine weight decreases out of all propor­
tion, and the useful work is available im ­
mediately to the jet in the form of com­
pressed air.

These are bu t the elements of possible 
future gas-turbine cycles. Many combina­
tions and variations are possible, particu­
larly with respect to chemical processes. It 
will remain for engineers associated with 
the special problems of individual indus­
tries to adapt this versatile new prime 
mover to their particular requirements. A 
forward looking observer would conclude 
that the future of gas turbines depends 
more on the differences between it and 
other prime movers than on replacement of 
existing machinery that functions reliably 
and satisfactorily.
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J. W. RAYNOLDS D eputy Director, Chemicals Bureau, War Production Board, Washington; D.

Inter-Relationship of
PLASTICS and CHEMICALS

Even the m an in the street knows 
o f the brilliant progress that has 
been m ade by the plastics indus­
try, but m uch less is k n o w n  
about its im portance as a market 
for chem icals. As the production  
of cellu lose resins soars to a rate 
o f 1 3 5 ,5 6 0 ,0 0 0  lb., and vinyl 
resins expand from  a production  
o f 7 2 ,0 0 0 ,0 0 0  lb. in 1941 to
2 1 2 ,0 0 0 ,0 0 0  projected fo r  the  
com ing year, and others likew ise  
m ake great strides, so goes the  
demand for chem ical raw m ate­
rials, styrene, chlorine, phenol, 
and a host o f others. In order 
to m eet these requirem ents, it 
has been necessary to construct 
many new facilities. — Editors

In  t h e  f i r s t  W orld W ar the United 
States did not have a synthetic resin 

industry worthy of specific recognition. I t 
is true that cellulose acetate dopes and 
cellulose nitrate plastics were in use at 
that time. Phenolic resins were known and 
were struggling for recognition. However, 
the industry did not play a significant role 
in the war period, save possibly the con­
tribution of cellulose acetate dopes.

From the end of the W orld W ar until 
1940 a substantial synthetic resin industry 
was developed in the United States. This 
was indeed fortunate, for many of the 
resins are playing a most im portant role in 
the present W orld W ar. In fact, had it 
not been for certain of these resins, we 
would have had a rather critical military 
equipment problem resulting from the loss 
of natural rubber supplies. O ther syn­
thetic resins are being used to replace 
critical metals in the form of plastic parts. 
In many cases, it has been found that the 
synthetic resin product served the purpose

as well or better than the material for 
which it was substituted. The story of all 
the functions of synthetic resins in the 
war program cannot be told in detail at 
this time, hence in this paper the emphasis 
will be on the relationship of the chemicals 
and the synthetic resin industries.

The Chemicals Bureau of the W ar Pro­
duction Board has the responsibility of de­
termining the requirements of chemicals 
for the war program. In order to arrive at 
proper figures for the basic chemicals, it is 
first necessary to determine the require­
ments in terms of compounded products 
like plastics, protective coatings, pharma­
ceuticals, dyes, synthetic rubber, and 
many other classifications. Once these re­
quirements are known, the specialists in 
the various branches of the Bureau prepare 
a breakdown into the many chemical 
components. W hen  the total basic chem­
ical components are known for the end

products, they are added to the require­
ments for the basic chemicals as such. Each 
im portant chemical has been studied in 
this manner to determine the supply and 
requirements for the war program. As a 
result of these individual chemical pro ­
grams, new production facilities have been 
planned where and when needed.

The chemical requirements for synthetic 
resins do not cease with the resins them ­
selves. In addition, there are substantial 
requirements for chemical plasticizers and 
organic solvents necessary for the indus­
trial application of the various synthetic 
resins. Catalysts and pigments augment 
the chemical requirements bu t they will 
not be treated in detail in this paper.

There are a number of groups into 
which these synthetic resins may be classi­
fied. In each group there are several classes, 
types, and brands. Each resin has achieved 
a place in the commercial picture because
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H om ogenized vinyl chloride-acetnte p lasticized resin  in  th e  feed  b an k  of 
a four-ro ll calender. P roduction  o f vinyl resins h a s  b een  sh a rp ly  increased

of one or more properties which render it 
useful in some industrial application. The 
principal industrial fields where synthetic 
resins are employed are: plastics, including 
film and rubber replacements; protective 
coatings, including coated fabrics and 
paints; and printing inks, including litho­
graphic finishes.

T he expected demand for plastics and 
protective coatings for war purposes made 
it necessary to plan a substantial plant ex­
pansion program for synthetic resins and 
the basic chemical components necessary 
for their production and use. In  spite of 
this increased capacity, there are times 
when the military demand for certain 
resins cannot be met in full. In most 
cases, the military' and essential civilian 
uses absorb the entire productive capacity, 
leaving many ordinary' civilian uses w ithout 
material. Since the bottleneck of shortage 
is now primarily one of basic chemicals, it 
would require much too long and a dis­
proportionate utilization of critical mate­
rials to readily justify further expansion for 
most synthetic resin purposes.

In order to summarize the expansion 
which has taken place, each group of resins 
will be treated separately and the basic 
chemicals necessary will be indicated. This 
will be followed by similar treatm ent for 
..the., plasticizers and solvents.

Resins may be classified into two gen­
eral classes, thermoplastic and thermo­
setting. There are four major groups of 
the former type which will be discussed. 
These are cellulose compounds, vinyl 
compounds, rubber derivatives, and a mis­
cellaneous group.

T he first to be considered are the cellu-

lose compounds used for lacquers, many 
specialty finishes, and for plastics. N itro­
cellulose, cellulose acetate, ethyl cellulose, 
and cellulose acetate butyrate, are the prin­
cipal cellulose compounds. Cellophane and 
vulcanized fiber are important specialties 
which are not classed as resins in this 
article. Cellulose is the basic raw material 
and a variety of chemicals are required to 
make the final products.

T he use of nitrocellulose was severely 
restricted early in the war because nitric 
and sulphuric acids, essential for its manu­
facture, were more urgently needed to make 
explosives. By the time the acid supply was 
reasonably available, other resins had be­
come established to meet many military 
specifications and had demonstrated su­
perior properties for most plastic and many 
protective coating uses. During late 1943 
and projected into 1944, increased military 
requirements for certain basic chemicals, 
plasticizers, and solvents, have made it 
necessary to deny most of these materials 
for the civilian uses to which nitrocellulose 
would normally go.

Production of the lacquer and plastic 
grades of nitrocellulose has increased from
37,000,000 lb. in 1940 to 60,000,000 lb. 
in 1943. This has accordingly increased the 
demand for nitric and sulphuric acids 
which are used in converting cellulose into 
nitrocellulose. There has, of course, been 
an attendant increased demand for sol­
vents, such as butyl and ethyl acetate, amyl 
alcohol, and various chemical plasticizers.

Cellulose acetate uses have increased 
sharply during this war, increased demands 
for rayon by the rubber industry and for 
essential civilian use have been the most

significant factors. Unlike the last war, 
there has been no large demand for acetate 
dopes for airplane fabric. O n the other 
hand, there have been and will continue to 
be many military uses for cellulose acetate 
plastics. Considerable acetate has been 
available for civilian plastic uses. However, 
as in the case of nitrocellulose, increased 
military requirements for the basic chem­
icals, plasticizers, and solvents, threatens 
the continued civilian usage of the resin for 
less essential purposes.

Production of plastic grade cellulose ace­
tate has increased from 24,000,000 lb. in 
1940 to 55,000,000 lb. in 1943, with pro­
duction projected at the same rate for 
1944. There have been plant expansions 
for cellulose acetate flake which has been 
increased to m eet the rayon requirements. 
In addition, there has been a substantial in­
crease in the production of acetic acid and 
acetic anhydride, both of which are used 
to react with cellulose to produce cellulose 
acetate.

Four principal methods are currently 
used for producing acetic anhydride. These 
four processes require or produce the fol 
lowing chemicals in  the course of the van 
ous reactions: ethly alcohol, isopropyl alco 
hoi, actone, ketene, acetylene, and acetic 
acid.

Five processes are currently employed 
to produce acetic acid. T he following 
chemicals are involved in these processes: 
ethyl alcohol, acetylene, butane, methanol 
and formaldehyde.

Ethyl cellulose has found a high order of 
essential war uses. As a result, there is 
none available for many military purposes 
and virtually no civilian uses are allowed. 
This heavy demand was foreseen late in 
1942 and limited plant expansion was 
planned before military requirements be­
came firm. N o major plant expansion was 
authorized because of the requirements for 
critical metals and the problems involved 
in going back to produce more ethyl 
chloride, the chemical which is reacted 
with cellulose to form ethyl cellulose. 
Ethyl chloride is made by reacting ethylene 
or ethyl alcohol with hydrochloric acid 
under carefully controlled conditions.

Subsequently, ways and means were 
■ found whereby the manufacturers could 
increase their capacity w ithout using 
critical metals. Changes in other programs 
made it possible to provide more ethyl 
chloride so tha t some increased production 
will soon be realized.

Cellulose acetate butyrate is currently 
used in about equal parts for military and 
civilian purposes. Plastics consume over 
60 percent of the production. T he con­
tinued civilian use of cellulose acetate 
butyrate for plastics may be difficult to 
sustain. This is because butyl alcohol is 
required to make butyric acid which is 
used, along with acetic acid, in the manu­
facture of cellulose acetate butyrate. C ur­
rently, butyl alcohol is denied to most 
civilian uses.
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Figures on ethyl cellulose are here com­
bined with cellulose acetate butyrate and 
cellulose acetate propionate. T he total 
production of this group was 8,000,000 lb. 
in 1941 and had been increased to 32,- 
000,000 lb. in 1943, with production 
scheduled to rise to 36,000,000 lb. in 1944.

T o summarize, the cellulose resins as a 
group are finding im portant uses in the 
war program. At the close of 1943, pro­
duction for the entire group, including 
acetate for rayon, was at a rate of 360,- 
000,000 lb. per year. Rayon was receiving 
62 percent of the total. Plastics and film 
uses took 27 percent, and the balance, or 
11 percent of the production, was used 
for protective coatings, special printing 
inks, and the like.

T he chemicals required for the cellulose 
group are: coal, limestone, salt, and sul­
phur as basic or elemental materials. Acety­
lene, acetaldehyde, acetic acid, acetic 
anhydride, ammonia, butane, butyl alco­
hol, butyric acid, calcium carbide, caustic 
soda, chlorine, hydrochloric acid, ethyl 
alcohol, ethylene, ethyl chloride, formalde­
hyde, isopropyl alcohol, ketene, propionic 
acid, nitric acid, and sulphric acid, are all 
required as intermediate chemicals.

The demand on certain of these chem­
icals is quite significant. For instance 46 
percent of the acetic acid and over 90 per­
cent of the actic anhydride are consumed 
in making these cellulose resins and cellu­
lose acetate rayon. A large facility is now 
being constructed in order to provide addi­
tional acetic acid to meet the future de­
mand for increased rayon production for 
civilian requirements.

Vinyl resins constitute a second group 
of the thermoplastic resins. Included in 
the vinyl group are polymers of styrene, 
isobutylene, methyl acrylate, methyl m eth­
acrylate, vinyl acetate, vinyl butyral, vinyl 
chloride, vinyl formal, vinyl alcohol, and 
certain co-polymers, such as the well- 
established vinyl chloride-vinyl acetate 
combination, or the newer vinyl chloride- 
vinylidene chloride resins.

Styrene for production of polystyrene is 
now restricted for military uses in plastics. 
The other allowed usage is for the produc­
tion of synthetic rubber. Polystyrene for 
plastics will be limited to those uses where 
it is considered indispensable. Current pro­
duction of polystyrene is about 4,000,000 
lb. per year. T he total production of mono­
meric styrene has been expanded from
15.000.000 lb. in 1940 to a total of
350.000.000 lb. in 1943, with 405,000,000 
lb. projected for 1944.

Benzol is the basic raw material for the 
production of styrene. I t is combined with 
ethylene to form ethyl benzene from which 
two atoms of hydrogen are removed to 
form monomeric styrene. Over 27,000,000 
gal. of benzol per year are now going to 
make styrene. This is almost the equiva­
lent of our total prewar production of 
refined benzol. These benzol requirements 
have been an im portant factor in prevent­

ing the use of benzol or its derivatives for 
anything but military or extremely im­
portant civilian purposes.

Isobutylcne is produced by the dehydro­
genation of isobutane. This resin has been 
extremely useful as a rubber substitute in 
certain types of electrical insulation. Its 
use has been restricted to military and a 
few important civilian items.

Methyl acrylate, methyl methacrylate, 
and other special acrylates, have been used 
almost exclusively for military purposes. 
Production was expanded from about 19,- 
000,000 lb. in 1941 to 37,000,000 lb. in 
1943, and the capacity is expected to reach
50,000,000 lb. in 1944, with actual pro­
duction at a somewhat lower level.

'Phe methyl acrylate resins start with 
ethylene chlorohydrin which is reacted 
with sodium cyanide to form hydracrylic 
nitrile which can be combined with 
methanol to form the monomer of methyl 
acrylate.

Methyl methacrylate starts from acetone 
which is reacted with hydrogen cyanide to 
form acetone cyanohydrin which is com­
bined with methanol to  form the monomer 
of methyl methacrylate.

Vinyl acetate is an intermediate in its 
monomeric form. I t is used in the produc­
tion of sulfa drugs, polyvinyl alcohol, poly­
vinyl butyral, polyvinyl formal, and poly­
vinyl chloride-acetate. Vinyl acetate is 
produced either directly from calcium 
carbide or from acetylene produced from 
it. The acetylene is reacted with acetic acid 
in the presence of a catalyst. Sulphuric acid 
is required in the process.

T he use of polyvinyl acetate has been re­
stricted to a high order of essentiality. C ur­

rently, shoe adhesives are the marginal use 
and, in this application, vinyl acetate is 
replacing rubber. Production of the 
monomer in 1941 was 15,000,000 lb. This 
was increased to 40,000,000 lb. in 1943, 
and in 1944 the capacity will be 50,- 
000,000 lb.

The group consisting of polyvinyl ace­
tate, polyvinyl alcohol, polyvinyl chloride, 
polyvinyl butyral, and the co-polymers of 
vinyl chloride and vinyl acetate are most 
extensively used for rubber replacement. 
A t the present time, total military demands 
cannot be m et in full. Nevertheless, a few 
highly essential civilian uses are permitted. 
A small amount of scrap material is allowed 
to flow into essential civilian uses because 
the material cannot be reconditioned for a 
military use. Production of this class of 
vinyl resin has been sharply increased from 
a total of 18,000,000 lb. hi 1940 to 83,- 
000,000 lb. in 1943 and with 108,000,000 
lb. capacity to be available in 1944.

T o summmarize, the entire vinyl resin 
group has been expanded from a produc­
tion of 72,00,000 lb. in 1941 to 178,000,- 
000 lb. in 1943, with 1944 production 
projected at 212,000,000 lb. Of this pro­
duction, 30 percent is used for protective 
coatings and adhesives and 70 percent goes 
into plastics. The styrene for synthetic 
rubber is not included in the above figures.

The chemical requirements for the vinyl 
group are most significant. Raw materials 
include acetic acid, acetic anhydride, ace­
tone, acetylene, benzol, butyl alcohol, 
butyric acid, calcium carbide, caustic soda, 
chlorine, cholohydrin, cyanamide, ethy­
lene, ethylene dichloride, ethylene oxide, 
isobutane, isobutylene, methanol, sodium,

U rea fo rm aldehyde  resin  being m ixed . P roduction  o f u rea  resins h a s  
increased fro m  22 ,000 ,000  11.. in  1940 to  115 ,000 ,000  p ro jec ted  fo r  1944
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sodium cyanide, vinyl alcohol, and vinyl 
acetate.

Rubber derivatives constitute a third 
group of thermoplastic resins. These arc 
chlorinated rubber, rubber hydrochloride, 
and isomerized rubber. In spite of the 
critical rubber shortage, limited quantities 
of these resins are still being manufactured 
for uses where there is no known substi­
tute.

T he miscellaneous group of thermo­
plastic resins include the widely used 
coumarine-indene resins and the resins de­
rived from betn-pinene. These resins have 
found a wide utility in the war program 
and continue to be used in many civilian 
applications. To date, the supply has been 
adequate for all needs. There is no im­
mediate problem in the raw materials, 
which are coal-tar distillates, turpentine 
and sulphuric acid. Production capacity 
for these types has not been expanded dur­
ing the past three years and is believed to 
be in the order of 55,000,000 lb. per year 
for all grades.

POLY ETH Y LEN E

Polyethylene is an im portant new resin 
that has been put in commercial produc­
tion in order to meet important military 
demands. This resin should find many use­
ful industrial applications in the postwar 
era.

In the aggregate, the production of 
these resins consumes a significant propor­
tion of the production of many chemicals. 
Under war conditions and because of mili­
tary demands, some of these chemicals, 
such as benzol and butyl alcohol, are in 
critical supply. Therefore, any resin, which 
requires such a critical component in its 
manufacture, can only be used for purposes 
having an essentiality’ equivalent to the 
other end uses of the critical components. 
For example, benzol is used for the pro­
duction of: styrene for synthetic rubber; 
phenol for plastics; aniline for dyes, drugs, 
rubber chemicals, miscellaneous essential 
chemicals, and the balance of all available 
benzol is channelled to aviation gasoline. 
Therefore, the use of styrene or phenol for 
plastics and for other purposes must have 
an essentiality equivalent to aviation gaso­
line. In other words, if the resin use is in­
dispensable to the war effort, including 
some essential civilian need, it is a justified 
use. The Chemicals Bureau endeavors to 
find these "common denominators” 
through the medium of allocation orders 
in which the producer applies for authority 
to make products for certain specific end 
uses. These applications are handled on a 
monthly basis for extremely critical ma­
terials and on a quarterly basis for the less 
critical materials. These allocations do not 
apply to  materials in free supply.

There are three general groups of resins 
that may he classed as thermosetting. 
Those which will be discussed in this paper 
are the following: phenol-formaldehyde

resins (including cresol and substituted 
phenolic resins), urea-formaldchyde resins 
(including melamine resins), and alkyd 
resins (including phthalic, maleic, and 
pcntaerythritol types).

PH EN O L IC  RESINS

The phenolic resins arc widely used for 
military purposes. This is partly because 
they are derived from benzol and hence 
usage must stand a rigorous essentiality 
test. Approximately 16 percent of the 
phenol for resins goes into those grades of 
resin required for protective coatings, the 
balance being the plastic grades.

Phenolic resins are made by condensing 
phenol or cresol and formaldehyde. Some 
phenol and most of our cresol is produced 
as a byproduct of coal-tar. However, by far 
the largest proportion of our current supply 
of phenol is made synthetically. Some 
cresol or cresvlic acid is produced from 
petroleum and some is produced syntheti­
cally, bu t in neither case is the product 
considered fully suitable for resin produc­
tion. There is, however, a limited produc­
tion of petroleum cresylic resin that is 
quite useful.

T he production of phenolic resins lias 
been substantially increased to meet the 
war needs. In 1940, according to U. S. 
Tariff Commission reports, the industry 
manufactured 93,000,000 lb. of resin. This 
would be equivalent to 180,000,000 lb. 
when compounded for sale as molding 
powder, laminates, adhesives, and the 
other commercial forms.

T he figures on production from 1942 
have been as follows:

P r o d u c t io n  
T o r  a c id  R e s in  C o m p .

Y e a r  C o n s u m p tio n  D ry  R e s in  a s  S o ld  
( I n  m i l l io n s  o f  p o u n d s )

1 9 4 2  104 1 1 6  2 17
1 9 4 3  137  1 5 2  3 0 0
1 9 4 4  1 5 8  1 76  3 4 6

T he 1943 production of phenolic resin 
compound was divided as follows:
M o ld in g  p o w d e r s  ...................  1 0 0 .0 0 0 .0 0 0  lb .
L a m in a te s  ...........................  8 0 .0 0 0 .0 0 0  lb .
S p e c i a l t ie s ............ ...........................  5 0 .0 0 0 .0 0 0  lb .
P r o t e c t iv e  c o a t in g s  ................ 36 .000 .000  lb .
A d h e s iv e s  ...........................  3 4 .0 0 0 .0 0 0  lb .

The principal chemicals required for this 
production include: benzol, caustic soda, 
chlorine, cresylic acid, formaldehyde, 
methanol, monochlorbenzene, phenol, sul­
phuric acid. About 16 percent of our 
benzol goes into synthetic phenol. Phenolic 
resins consume 62 percent of this phenol. 
About 46 percent o f'our methanol is con­
verted to formaldehyde, and 31 percent of 
the formaldehyde is consumed by the 
phenolic resin industry. In order to  m eet 
these requirements, it has been necessary 
to construct new facilities for phenol and 
formaldehyde. This, in turn, has required 
new facilities or new sources for all of the 
other chemicals required to produce phenol 
and formaldehyde.

Urea-formaldehyde resins are becoming 
increasingly important in the war program. 
They arc widely used as adhesives, and

over 80 percent of this use is for military 
purposes. In the molded materials, civilian 
uses predominate. However, the melamine 
resins are used almost entirely for military 
purposes.

T he production of this group of resins 
has increased markedly in the past four 
years. In 1940, the Tariff Commission re­
ports indicated a total production of 22,- 
000,000 lb. In 1942, 40,000,000 lb. were 
produced. For 1943, the production has 
been estimated at 100,000,000 lb., and 
1944 is projected at 115,000,000 lb.

The principal chemicals required for this 
group of resins are: ammonia, calcium 
carbide, carbon dioxide, cyanamide, for­
maldehyde, melamine, methanol, urea.

In making these resins there is con­
sumed over 50 percent of the urea pro­
duction and nearly 40 percent of the 
formaldehyde. In order to meet the heavy 
increased demand for. these resins, it has 
been necessary to build facilities for the 
raw materials as well as the resins them ­
selves. Alternate uses for ammonia and 
methanol will determine how much for­
maldehyde can be used for resins for 
civilian end uses.

ALKYD RESINS

Alkyd resins are used chiefly by the 
protective coatings industry.

Naphthalene is combined with oxygen 
to form phthalic anhydride which is then 
reacted with glycerine to form glycerol- 
phthalate which, in turn, is modified with 
a drying oil to produce the finished alkyd 
resin. Another type is produced from 
maleic anhydride and glycerine. Still other 
modifications are made by substituting 
pentaerythritol for glycerine in the reaction 
with the anhydrides or other dibasic acids. 
For a time during 1942 and early in 1943 
glycerine was in short supply which greatly 
restricted the civilian use of alkyd resins. 
As a result of improved glycerine supply, 
more alkyd resins were produced during 
the latter half of 1943. However, phthalic 
and maleic anhydride availability have now 
halted production at a level of 170,000,000 
lb., per year.

The chemicals required for the alkyd 
resin group include: allyl alcohol, am­
monia, benzol, carbon dioxide, coal tar, di- 
pcntene, glycerine, linoleic acid, maleic 
anhydride, methanol, naphthalene, pcn- 
taerythritol, phthalic anhydride, rosin, 
Sorbitol.

Approximately 66 percent of our naph­
thalene production now goes into phthalic 
anhydride and over 40 percent of the latter 
chemical is converted into alkyd resins 
with another 47 percent going into chem­
ical plasticizers. Thus, about 87 percent 
of our phthalic anhydride may be said to 
be consumed directly and indirectly for 
synthetic resins. There is, however, a sub­
stantial amount of the current production 
of phthalate esters being used for non-resin 
military purposes.
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In general, the synthetic resins require 
plasticizers or softeners to modify their 
physical characteristics to m eet particular 
requirements. The thermoplastic resin 
uses are the major consumers of these 
plasticizers. Chemical industry has pro­
vided for this demand to supplement 
castor oil and camphor which were widely 
employed in the early days of synthetic 
resin development. It has been stated that 
there are 30 manufacturers producing 150 
different chemical plasticizers. There arc 
probably a number of new chemicals that 
have been found useful during the past 
few years which would increase both totals. 
However, the list of known chemicals 
which may be called plasticizers will be 
many times 150. Unfortunately, only a 
comparative few are really useful in com­
pounding synthetic resins. On the other 
hand, it is indeed fortunate that the differ­
ent resins require somewhat different 
plasticizers in most of their applications.

By far the largest number of plasticizers 
are made by combining an alcohol, ether 
or ethcr-alcohol with an acid or an anhy­
dride. A group of this type arc the phtha- 
late plasticizers, diethyl, dimethyl, dibutyl, 
diamyl, dicapryl, and diactvl phthalate. The 
corresponding alcohols, ethyl, methyl, 
butyl, amvl, caprvl or octyl, are reacted 
with phthalic anhydride to form the esters. 
The ether-alcohol esters are also quite im­
portant phthalates.

Among the organic acids making esters 
useful as plasticizers are the following: 
abietic, acetic, adipic, benzoic, butyric, 
caprylic, citric, glycolic, lauric. linolenic, 
malcic, oleic, phthalic, propionic, rici- 
noleic, sebacic, stearic, tartaric, and to­
luene sulphonic.

Phosphoric acid is the principal in­
organic acid which appears in plasticizer 
form. The first chemical plasticizers to 
attract attention were tricresvl phosphate 
and triphenyl phosphate which were found 
useful with nitrocellulose as a replacement 
for camphor. T he chemicals required for 
the production of the various phosphate 
plasticizers include: coal-tar, benzol, cresy- 
lic acid, phenol, phosphoric, chlorine, 
phosphorus oxvchloride, phosphorus pcnt- 
oxide, caustic soda, and, in addition various 
alcohols.

SPECIALTY PLASTICIZERS

In addition to these broad groups, there 
are a few specialty plasticizers deserving 
separate comment. The amyl naphtha­
lenes, glycerol triacetate, chlorinated bi­
phenyl. and the nitriles are all important 
for certain special purposes.

There are no early records on plasticizer 
production which are wholly adequate for 
reference, however, the following table has 
been prepared from data which arc avail­
able. It is presented in the hope that it 
will serve as a comparative measure of the 
ratio of chemical plasticizer production to 
thermoplastic resin production.

P lasticizer-R csin  P ro d u c tio n  R atio
E s t i ­

m a te d
104 1  1 0 4 3  1044

C h e m ic a l  p l a s t i c i z e r s *  7 0  1 3 0  1 30
T h e r m o p la s t i c  r e s i n s . .  2 2 4  3 0 3  4 1 8
R a t io ,  lb . p l a s t i c i z e r

p e r  lb . o f  r e s i n   3 1 2  .3 5 0  .3 2 5

* These figures do not include dlbutyl phthalate and 
dimethyl phthalate produced for smokeless powder and 
lnsectifUBe purposes. The figures do not Include any 
soybean, castor or linseed oil plasticizers. Camphor Is 
Included.

t  The resins In this (trout) are the plastic and lacquer 
grades of the cellulose group, the rinyl group, and the 
coumarine-indone. anil other miscellaneous thermoplastics.

The wide use of vinyl resins for rubber 
replacement probably necessitated higher 
plasticizer ratios in many formulations. 
This might account for the higher ratio in 
1943. If so, we may expect a shortage of 
chemical plasticizer in 1944 unless the use 

■ of synthetic rubber relieves the demand 
for the vinyl resins.

T he use of synthetic resins has created 
a tremendous demand for new chemical 
solvents. These solvents are required in 
processing and in application. T he pro­
tective coatings industry is by far the 
major consumer of these various solvents. 
In general, each class of synthetic resin 
will yield the best results in some special 
class of solvent. Moreover, each applica­
tion will require special solvent properties 
because of some conditions connected 
with the method of application, time cycle 
or mechanical limitations.

T he coal-tar solvents, benzol, toluol, 
xylol, and solvent naphtha, are widely used 
both as solvents and diluents. T he de­
mands for benzol for aviation fuel and 
synthetic rubber have practically elimi­
nated its use with synthetic resins. Toluol 
has been required for the production of 
T N T . More recently, any xvlol not re­
quired for extremely essential protective 
coatings uses has been turned over to 
aviation fuel. Thus, use of the principal 
coal-tar solvents has been restricted so far 
as synthetic resins are concerned.

This has placed an added burden on the 
various esters and ketones. It has made it 
necessary to provide increased production 
facilities for the finished solvents and, in 
many cases, a number of intermediate 
chemicals.

T he ester solvents, such as ethyl acetate, 
butyl acetate, etc., are made by reacting 
the corresponding alcohol and acetic acid. 
Thus, it is first necessary to translate our 
requirements back to the alcohols, for the 
bulk of onr acetic acid is made from ctbvl 
alcohol. T he production of the acetate sol­
vents currently consumes about 20 percent 
of our acetic acid production. Owing to the 
heavy military demand for these esters, 
practically no civilian use is authorized.

In 1941 the production of the principal 
items in this group of esters was estimated 
at 210,000,000 lb. In 1943 this produc­
tion has increased to 212,000.000 lb. The 
solvents included in the above figures are 
ethvl acetate, normal butyl acetate, sec­
ondary butyl acetate, isopropyl acetate, and 
pentacetate.

T he use of butyl acetate is far greater

than normal. This is because of its strong 
solvent power for many synthetic resins. 
T he boiling point and evaporating rate 
arc about the same as toluol. In the past 
the shortage of acetic acid discouraged in­
creasing the ester productive capacity. At 
the present time, we could advantageously 
use considerably more butyl acetate. Steps 
have been taken to increase the production 
of butyl alcohol which must be made avail­
able before an increase in butyl acetate 
can be realized. In the meantime, military 
needs are being met.

T he alcohols have many important uses 
as resin solvenfs. Methyl, ethyl, butyl, iso­
propyl, and amyl are used to varying 
degrees. However, only a small percentage 
of the total production is used directly as 
solvent. T he Cellosolves are ether-alcohols 
and are useful because of their high solvent 
power and slow evaporation. They are 
used with many different resins in a wide 
variety of applications.

K ET O N E  SOLVENTS

T he ketones are another group of sol­
vents of special significance. Acetone, 
diacetone, methyl ethyl ketone, cyclohexa- 
none, methyl isobutyl ketone, and isopho- 
rone are the principal ketones in general 
use as solvents for resins. Virtually all 
civilian end use of these ketones has been 
eliminated because of the requirements for 
direct and indirect military purposes. Ace­
tone has many important uses aside from 
its solvent use. I t is used in the manufac­
ture of other ketones, acetylene, synthetic 
resin, explosives, and acetic anhydride.

O ur production of these ketones has 
been increased from 331,000,000 lb. in 
1941 to 505.000,000 lb. in 1943. Syn­
thetic resin use and application will con­
sume about 25 percent of the 1943 pro­
duction. The balance will be for a variety 
of uses, including the conversion from one 
ketone to another as, for example, from 
acetone to  diacetone alcohol which may 
be converte4 to methyl isohutyl ketone.

Finally, there are solvents produced 
from petroleum. These are useful with 
many of the synthetic resins either as sol­
vents or diluents. At present, there are 
some grades that are off the market due 
to the aviation gas program. T he aromatic 
petroleum solvents have been in great de­
mand as coal-tar solvent replacement. The 
current usage has been considerably 
restricted in order to insure adequate 
supplies for military and most essential 
civilian uses.

During the war period we will have 
learned better formulations for resin prod­
ucts. T he fabricators of plastics have 
developed new techniques which have in­
creased their potential uses for plastics. 
T he commercial and civilian aviation de­
velopment of the future should consume 
large quantities of resins. All told, the 
future looks promising for the chemical 
and synthetic resin industries.
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LABOK, TOO, HAS ITS PLANS

S p r i n g  is in the air, and hopes for an early peace have at 
last, perhaps prematurely, begun to warm the hearts of 
m en. Budding plans for our postwar future arc begin­
ning to blossom in every industry. Labor leaders, not 
to be outdone by the capitalistic planners, hasten from 
their holes of patriotic hibernation to  cast their own post­
war shadows before them — and, incidentally, to grab 
a few pies while the grabbing is good.

These shadows are worth close watching, for a large 
num ber of labor planners are growing increasingly more 
coherent regarding dem ands for postwar job security and 
income. This trend has an im m ediate significance to 
chemical employers, who should begin considering these 
dem ands now— n o t after an ultim atum  has been issued.

Such dem ands, according to the Labor R elations In sti­
tute, are crystallizing in to  well-defined patterns. T h e  
"G uaranteed W age A greem ent,” increasingly popular, 
has a num ber of variations: (1 ) the  "2,080-hour clause,” 
which would provide for guaranteed em ploym ent for th a t 
m any hours per year. (T h is is actually equivalent to 52 
weeks of 40 hours each.) (2) T h e  "partial guarantee” 
which would perm it seasonal fluctuations to affect only a 
certain part of the  staff; (3 ) the "volume-of-business” 
clause in which the  percentage of employees guaranteed 
steady em ploym ent would increase in proportion to the 
growth of business volume; (4 ) the  “annual bonus p lan;” 
(5) th e  “ 52-pay-check p lan ,” which would provide em­
ployees w ith some com pensation every week of the year, 
w hether they earned it or not.

M ore and m ore unions arc pressing for two-year agree­
m ents, w ith the goal of sustaining wages and union 
strength  a t  present levels, despite reconversion letdowns! 
So far, however, the W a r Labor Board has indicated th a t 
it will no t force employers into two-year pacts against 
their will.

G ranting  of severance pay by com panies which cannot 
point to past policy may be interpreted  as a “h idden” 
increase and hence a violation of the W age Stabiliza­
tion Act.

N ow  tha t Congress has provided a "m ustering o u t” 
pay for soldiers, com parable paym ents for war workers 
are being pressed by some labor leaders, and it appears 
inevitable th a t some scheme will emerge— probablv in 
the-form  of com pelling industries to set aside “ rehabili­
tation” funds for employees who arc laid off. T h e  Labor 
Relations In stitu te  has warned its m em bers to hold  off on 
severance pay pending clarification in W ashington , unless 
they already' have established plans which were in force 
prior to the passage of the W age and Salary Stabilization 
Act.

Such, then, is the basic nature of some of the plans of 
the labor leaders which will add seriously to manage­

m e n t’s problem s after the war. Regardless of the shape 
and shade of these individual plans, one m aster plan is 
clearly em erging: those labor unions, leaders and indi­
viduals th a t did no t hesitate to hold up the war effort in 
Am erica’s m ost critical m om ents certainly d o 'n o t intend 
to trem ble before the prospects of wrecking the econom ic 
structure of postwar industry.

MORE MARKETS AT LOWER PRICES?

P o s t w a r  m arketing studies m ust give increased atten tion  
to volume and price relationships. T his is particularly 
true a t this tim e when m any chemical industries arc get­
ting ready to m arket their products a t prices very m uch 
below those which prevailed five years ago.

Q uestions of this sort require m uch m ore than  the 
usual sales approach. T h e  director of research and the 
production m anager are alm ost equally involved. Every 
product m ust be studied to determ ine how m uch m ore 
could be sold for new uses if a new price schedule or a 
new quality of product could be adopted as standard. 
These problem s m ust be studied just as thoroughly for 
old products as for new ones.

As the postwar opportunities of lower costs develop it 
will be im portan t to identify as soon as possible those new 
markets which are opened to the industrial chemical 
producers a t new price levels.

AN INSIDE STORY FROM LOS ANGELES
O n e  r e a d s  funny things in the newspapers, especially in 
Los Angeles. Recently we cam e across a story' in the 
Daily News abou t a po tential byproduct of th e  fallen- 
animal industry which our good friend D r. Robinson 
seemed to  have overlooked in his excellent b u t slightly 
unappetizing article last August. T h e  News refers to the 
experim ental m anufacture of paper from an am azing and 
h itherto  unused source of cellulose. »"This source of raw 
cellulose,” it reports, “which is ideally adapted to paper 
m aking because som e of it has already undergone two 
elementary' steps in the  process, (m aceration and diges­
tio n ) , is grass and hay from the stom achs of slaughtered 
cattle.”

T h e  Los Angeles inventor, one W . D. H oppie, has 
applied for a p a ten t on th e  new paper-m aking process and 
is m aking arrangem ents to license its use. Already to 
his credit is the H oppie process for m aking qu inine from 
sagebrush, which according to  the News, is now being 
exploited by a local m anufacturer.

H oppie, who had been taken in by the old saw about 
the packers using every b it of the pig, including the  squeal, 
was amazed to  find large piles of semi-digested hay recov­
ered from the  storage stom achs of cattle being slaugh­
tered a t a local abattoir. H ere was some good raw m ate­
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rial going to waste so he decided to p u t his inventive 
m ind to work.

“W h e n  wood or cornstalks (?) are m ade in to  paper,” 
according to  M r. H oppic, “ the  first th ing  done is to 
moisten the  stuff, then  grind it  up and soak it  in hydro­
chloric acid (?) (The question marks are ours— E d.). 
Exactly this same th ing happens w hen a cow eats. F irst 
grass or hay is cropped and swallowed. T h en  it  passes 
through a series of two or th ree stom achs of the  anim al 
where the food is m oistened and bacterial action begins 
to convert the less resistant or non-fibrous cellulose into 
sugar.”

Finally, after a fu rther m aceration and recycling (regur­
gitation) during the cud-chewing stage, the  m aterial 
passes to the fourth stom ach for its digestion w ith HC1. 
(It is in this stage th a t M r. H oppie prefers to  recover 
his cow-pulp and his investigations showed th a t as m uch 
as 85 tons per week w'ere available from the local packers. 
He has been told th a t m uch larger am ounts m ight be 
obtained a t such m idwestern packing centers as Kansas 
City and Chicago, bu t, as a loyal Californian, he believes 
tha t “western cattle whose food consists largely of grass, 
w'ould prove a better source of paper-making fiber than 
the cornfed cattle of th e  M idlands.”

Some there are who will hold th a t B rother H oppie 
is as “balmy” as' the clim ate of which California some­
times boasts. However, in these days of pulpwood short­
ages and the difficulty in obtaining stainless steel diges­
ters, we can’t be too sure h e  hasn’t  got som ething good—  
especially if he can m ake up th e  cow paper in to  nice, 
crisp, prettily engraved stock certificates to be sold to 
gullible new'spaper reporters and chief editors in  C ali­
fornia’s City of the Angels.

IS UNDERGROUND STORAGE FEASIBLE?
C h e m i c a l  e n g i n e e r s  m ust face a new  problem  of con­
servation which has political as well as technical angles 
of great im portance. In fact, it appears th a t the  polit­
ical considerations of underground storage of fuel and 
mineral reserves may becom e dom inant. U nder these 
circumstances it is all the m ore im portan t th a t the tech­
nical angles be first understood. T h en  our profession 
can exert its m axim um  influence in the  right direction, 
even though we may n o t altogether elim inate decisions 
based on political expediency.

T he basic question is likely to  becom e very simple. 
Perhaps it could well be stated this way: Shall we exhaust 
our domestic resources of natural gas, petroleum , and 
strategic m inerals to  furnish em ploym ent in the  U nited  
States; or shall we conserve them  for th e  fu ture and use 
more im ported raw material?

For a few com m odities there is a m iddle course. W e  
can actually repressure natural gas wells and petroleum  
sands by pum ping back in to  the ground either gas or 
liquid fuels. In  some parts of th e  U nited  States this is 
done with gas every year so th a t the  long-distance pipe­
lines may carry- m ore nearly a capacity load in the  sea­
sons of light dem and, and the user com m unities can take 
from the ground nearby supplies th a t could n o t be 
brought during peak-demand periods because of lim ited 
pipeline capacity. T here is no  doub t as to th e  technical 
feasibility'. T here  seems little  question as to  the  econom ic 
advantage for natural gas in  a considerable expansion of

this policy. B u t when one goes th a t far, h e  enters a 
new and uncharted field, especially in the case of petro­
leum.

I t  is now being proposed th a t we bring crude petro­
leum  from  abroad and pum p it into the ground for stor­
age. T h e  advocates of th a t plan would have us simul­
taneously pum p wells in areas th a t are still producing 
actively and produce m uch of our oil products from tha t 
dom estic material. Obviously, they also anticipate tha t 
some of the crude run to  stills will com e from abroad. 
O ne does no t need to have a keen im agination to  see 
the m u ltitude of labor and industry controversies th a t 
any such m ixture of petroleum  policies will present.

Still m ore controversial is the  question of leaving our 
strategic m inerals in the  ground and using currently only 
foreign raw m aterials. Bauxite, manganese, lead and 
zinc, copper, and a half dozen o ther m inerals and metals 
are going to  be fought over in this area of debate and 
dispute.

T here is no  one answer to  these questions. N everthe­
less they m ust be faced, and the m ore technical facts 
th a t are presented for official consideration, th e  better 
will be the  u ltim ate decision. L igh t rather than  hea t is 
needed now.

DEMOTING DE LUXE PACKAGES
E v e r y  sales m anager wants to  package his products m ost 
attractively. T his is a com m endable practice in peace­
tim e for it prom otes sales and pleases the  custom er even 
when the  flossy packaging does n o t add any superior or 
intrinsic property to  the  goods.

Just now, however, we arc faced with em barrassing 
shortages of practically all packaging m aterials— even in 
the case of barrels, drum s and paper bags. T o  add 
unnecessarily to the cost of packing any product is unfair 
to  other, perhaps, m ore essential users of packaging m a­
terials. In  wartim e, no commodity' deserves a b e tte r 
package than it really requires. Each com m odity should, 
therefore, be dem oted to  the  lowest grade or type of 
package which will safely and properly deliver it to  the  
custom er.

W h e n  present shortages are over, we can again con­
sider the prom otional value of superior containers. R igh t 
now the  chemical industry as a whole cannot afford such 
luxury as pretty  packages.

LEO HENDRIK BAEKELAND, 1 8 6 3 -1 9 4 4
T h e  American chemical industry has lost one of its m ost 
distinguished inventors and business m en. D r. Leo FI. 
Baekeland has passed away. H e had developed the  first 
synthetic resin, pioneered the m odern plastics industry 
and lived to see it blossom into a young giant w ith remark­
able vitality and promise. H e  served as president of the 
American In stitu te  of Chem ical Engineers, the E lectro­
chemical Society, and the American Chem ical Society. 
His fellow chem ists and engineers had awarded h im  for 
his contributions to  the  progress of American science and 
invention, the W illiam  Perkins, th e  W illa rd  G ibbs, the  
C handler, the W illiam  FI. N ichols and th e  John Scott 
medals. D r. Baekeland was loved and respected by all 
who were fortunate enough to  know h im . l i e  will be 
sorely missed.
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War Bond Awarded Each Month
U n ti l  f u r th e r  n o tic e  th e  c o n te s t  w h ic h  w as 
f ir s t  a n n o u n c e d  in  o u r  N o v e m b e r  1943 is su e  
w ill  b e  c o n tin u e d . F o r  th e  b e s t s h o r t  a r t ic le  
re c e iv e d  e a c h  m o n th  an d  a c c e p te d  fo r  p u b lic a ­
t io n  in  th e  " C h em  & M e t .  P la n t  N o te b o o k ,” 
a  $25 S e r ie s  E  W a r  B o n d  w ill  be a w a rd e d , 
in  a d d i tio n  to  p a y m e n t a t  o u r  u s u a l sp ace  
r a te  fo r  th is  d e p a r tm e n t . T h e  a w a rd  fo r 
e a ch  m o n th  w ill  be an n o u n c e d  in  th e  is s u e  
o f th e  fo llo w in g  m o n th . T h e  ju d g e s  w ill  be 
th e  e d i to rs  o f C h em . & M e t .  A ny  ite m  s u b ­
m it te d  m ay  be p u b lish e d  in  th i s  d e p a r tm e n t ,

b u t a l l ite m s  so  p u b lis h e d  w i l l  b e  p a id  fo r  
a t  o u r  u s u a l sp a c e  r a te  fo r  su c h  m a te r ia l .

T h e  c o n te s t  is o pen  to  a l l  r e a d e r s  o f  C h em . 
<Sc M e t . ,  o th e r  th a n  e m p lo y e e s  o f  th e  M cG ra w - 
H il l  P u b lis h in g  Co., In c .

A ny  n u m b e r  o f e n t r ie s ,  w i th o u t  l im i t ,  m a y  
be s u b m it te d  by  one  p e rs o n . A r t ic le s  m u s t 
be p re v io u s ly  u n p u b lis h e d ,  a n d  s h o u ld  be 
s h o r t ,  p r e f e r a b ly  le s s  th a n  300 w o rd s , b u t 
s h o u ld  in c lu d e  o n e  o r  m o re  i l lu s t r a t io n s  if 
p o s s ib le . F in is h e d  d ra w in g s  a r e  n o t r e q u ire d  
an d  l i t e r a r y 'e x c e l l e n c e  w il l  n o t be a f a c to r

in  th e  ju d g in g . W in n in g  a r t i c l e s  w il l  be 
s e le c te d  o n  th e  b a s is  o f a p p ro p r ia te n e s s ,  
n o v e l ty  a n d  th e  u s e fu ln e s s  o f  th e  id e a s  
d e s c r ib e d .

A r t ic le s  m a y  d e a l w ith  a n y  s o r t  o f  p la n t  o r  
p ro d u c t io n  “ k in k ”  o r  s h o r tc u t  w h ic h  in  th e  
o p in io n  o f  th e  ju d g e s  w il l  be i n t e r e s t i n g  to  
c h e m ic a l e n g in e e r s  in  p ro c e s s  in d u s t r i e s ,  a s  
w e ll  a s  w i th  c o s t  r e d u c in g  id e a s ,  a n d  n o v e l 
m e a n s  o f  p r e s e n t in g  u s e fu l  d a ta .  M a te r ia l  to  
b e  e n te r e d  in  th i s  c o n te s t  s h o u ld  b e  a d d re s s e d  
to  P l a n t  N o te b o o k  E d i to r ,  C h e m . & M e t . ,  
330 W e s t  42nd  S t . ,  N e w  Y o rk  18, N . Y.

January Contest Prize W inner 

NEW METHOD OF PHOTOELECTRIC LEVEL CONTROL 
PREVENTS OVERFLOW OF STORAGE TANKS 

T H E O D O R E  A. B E C K
In d u s tr ia l  E n g in e e r , A . O . S m ith  C orp .,

M ilw aukee, M is.

M any paper companies have had a con­
siderable loss of paper coating solu­

tions owing to the overflow of reservoir 
tanks located above the Fourdrinier ma­
chines. Like other solutions such a glue 
and starch, paper coatings tend to gum up 
ordinary level control equipment and make 
the equipment unreliable in operation. 
One particular company investigated sev­
eral methods of control and still had to 
use the inefficient float system. After a 
lapse of many years of experimentation 
and failures, the idea discussed in this 
article was presented and developed suc­
cessfully.

T he new method conserves solutions 
effectively, preventing all waste from over­
flowing tanks caused by carelessness or by 
the inaccuracy of instruments, since it is 
impossible for the solution to  pass the 
"full” level. T he method requires little 
maintenance once the mechanism is ad­
justed. Filling becomes automatic once 
the pump is started, thus saving m an­
power, since no attendant is needed to 
watch the tank while it is being filled.

Various conditions have been found 
which cripple equipment used to control 
the filling of tanks. The mixing plant for 
coating solutions is generally at a con­
siderable distance from the reservoir tank 
located over the paper machine, making 
necessary remote control for pumping the 
solution and keeping the reservoir full. 
Conventional methods, such as floats, air 
pressure systems, and gage glasses, rapidly 
become inefficient and lose their accuracy 
after a little use in the fast-drying viscous 
solution. Floats acquire “stalactitic” lavcrs 
ot the solution which continually increase 
their number and weight, thus making the 
float ride at an inaccurate and increasinglv 
lower level. Air pressure systems rcadil'v

become clogged since the orifice becomes 
filmed with a hardened solution which 
causes its calibration to become mislead­
ing. Finally, glass gages, after one or two 
uses, become covered and opaque, thus 
making them worthless.

Thus, the common photoelectric 
method of tank gaging which sights the 
level in a gage glass is worthless and it 
might appear that a satisfactory use of a 
photoelectric cell could not be developed. 
However, by the application of the simple 
and well known physical principle of the 
angle of incidence being equal to the 
angle of reflection, a suitable method of

Reflective type photoelectric level control 
for gummy solutions

Sàot/erec/ rays not 
s tr ik in g  photoce//~^^ P h o t o c e l l

S p o tlig h t

In le t
" T a n k

H A

FEBRUARY  
WINNER!

A $25 Series E  W ar B ond 
will be  issued in  th e  nam es of

D . M . P E P P A R D  
and

D . S. D A V IS
W y a n d o tte  C hem ica ls  C orp. 

W y a n d o tte , M ich.

F o r an  artic le  d ea ling  w ith 
a su b stitu te  slide ru le  b lank  
w hich has been  ad ju d g ed  the 
w inner o f  o u r  F eb ru a ry  contest.

T h is  a rtic le  will a p p e a r  in  o u r 
A pril issue. W atch fo r  it!

applying photoelectric equipment was 
worked out. T he method is illustrated in 
the accompanying drawing and is evidently 
applicable to most types of liquids, since 
most liquid surfaces will reflect sufficient 
light to operate the equipment.

T he spotlight-type light source is 
mounted at an angle at one side of the 
tank, throwing the beam so as to strike the 
solution approximately at the center of the 
tank when the level is at the desired maxi­
mum. T he photoelectric cell is then situ­
ated on the opposite side of the tank and 
pointed so as to receive reflected light 
from the spot on the solution illuminated 
by the lamp. This is best done experi­
mentally.

How the control works when the solu­
tion is a t various levels will be clear from 
the sketch. W hen  the solution is a t level 
a-a, b-b, or c-c, the light will be reflected 
from points m, n , and o, along the lines 
mA, nB, and oC. Only when the solution 
level is at d-d (i.e., a full tank) will the '  
light reflect from point p  along line p-D 
and thus strike the photoelectric cell, 
which by means of a relay system will turn 
off the pum p as this level is reached.
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Nomograph for percentage tolerances

NOMOGRAPH FO R  ANALYZING 
PERCENTAGE TOLERANCES

W . E . P A T T E
E ngineer
B row nsburg , Q ue.t C anada.

Ma n y  non-mathcmatically inclined engi­
neers do not' appreciate the impor­

tance that the size of a sample has in 
determining the significance of percentages 
derived from it. For example, if 0.5 per­
cent scrap is considered satisfactory in a 
certain operation, and if one unit in a 
sample of 50 is scrap, docs this 2 percent 
of scrap indicate that the sample is poorer 
than average? On the face of it, the 
answer might be yes, except for the fact 
that in a sample of 50, with any scrap at 
all, the least possible percentage would 
be 2 percent.

The proper approach, of course, is 
through mathematical statistics, employing 
the theory of small samples, which has 
yielded the formula a — VQ(100—Q) / N  
where a is the standard deviation of the 
reference percentage; N  is the size of the 
sample; and Q  is the standard or reference 
percentage. T he equation is conveniently 
solved by the accompanying nomograph. 
The significance of a percentage arrived at 
by means of a sample is determined by its 
relation to Q  and <r. If the percentage is 
outside the value of Q  ±  2 c the percent­
age is probably significant. If outside 
iQ ±  3 a it is extremely significant.

E x a m p le s  o f  U se

The use of the nomograph will be clear 
from a number of examples, including the 
aforementioned example dealing with 
scrap:

Example 1— It has been found that an 
operation may be run satisfactorily at 0.5 
percent scrap. W hen 50 objects are ex­
amined, one is found to be scrap or 2 per­
cent of the sample. Is this production 
poorer than standard? In this case N  =  50 
and Q =  0.5 percent. Therefore, a from 
the nomograph, is found to be 1 percent. 
From the rule mentioned above, significant 
percentages will be those outside 0.5 ±  
3x 1 .  However, the percent obtained is

not even of probable significance since it 
is less than 0.5 -1- 2 percent. T he produc­
tion sampled is no t therefore significantly 
poorer than standard quality.

Example 2— A plant is operating a t 8.0 
percent absenteeism, based on the num ­
ber of working hours. In a small depart­
m ent, 71 hours is lost in a total of 750 
hours work, or a percentage of 9.5 percent. 
Another department loses 690 hours out of 
a total of 7,500, or a percentage of 9.2 per­
cent. W hich departm ent has the poorer 
record?

T he standard for the plant is 8 percent. 
In the first case, connecting N  ■= 750 
with Q  =  8.0 yields a =  0.95. Therefore, 
a percentage absenteeism outside 8.0 ±  
2 x 0 .9 5  is probably significant, while a 
percent absenteeism outside 0.8 ±  3 x 0.95 
is extremely significant. The percentage for 
the small department, namely, 9.5, is 
within both limits.

For the larger department, connecting 
N  — 7,500 and Q  =  8.0 yields a —  0.31. 
A percent absenteeism outside 8.0 ±  
^ x 0-81 for this department is extremely 
significant. This amounts to a range from 
7.1 to  8.9 percent. Since the larger de­
partm ent has an absentee rate of 9-2 per­
cent, the difference from the standard is 
more significant than that of the smaller 
department with a higher absentee rate.

Example 3— Suppose that the standard 
moisture content for a certain material is 
10 percent and that the usual test sample 
is 5 gram, weighed to four decimal places 
before and after evaporation of the mois­
ture. In this case, Q = 1 0 .0  and N  =
50.000 (5 plus four significant figures). 
From the chart o- =  0.14 percent. From 
the rule, a sample percentage outside
10.0 i  2 x 0.14. or 9.7 to 10.3 percent, is 
probably significant, while sample per­
centages outside 10.0 ± 3 x 0 .1 4  are ex­
tremely significant.

If all tests of samples are made in dupli­
cate, combined sample size then becomes
100.000 and the chart gives a value of <r of 
0.10 percent. In this case the combined 
snmp'c percentage will probably be sig­
nificant if it is outside 10.0 ± 2 x 0 .1 0 ,  or 
9.8 to 10.2 percent, and it will be defi- 
mfely off standard quality if outside 10.0 ±
3 x 0.10, or 9.7 to 10.3 percent.

If. however, the weighings before and 
after driving off the moisture content are 
not made so accurately, say, to three 
decimal places, then the leeway must be 
greater. In this case, for a single" test, N  =
5.000 and Q = 1 0  percent, so that a =
0.42 percent and sample percentages out­
side 10.0 ± 3 x 0 . 4 2 ,  or 8.7 to 11.3 per-

Steam or water ejector prevents d u s t  

rising from a manhole

cent, will be extremely significant. O b­
viously this method will give an immediate 
benefit when applied to several different 
analyses in that the specification tolerances 
for all analyses will be mathematically 
identical. W hen sample percentages con­
sistently fall outside Q  ±  3 a, this is a 
definite indication of lack of precision in 
the method of analyzing, or lack of control 
of the variable, or both.

USING AN E JE C T O R  FO R  
D U ST ELIM INATION

W . A . W E L C H  
P h ila d e lp h ia , P a .

T n  m a n y  chemical processes, it is ncces- 
sary to add dry solids through a man­

hole into a tank or kettle for mixing with 
a hot liquid. For example, it may be 
necessary to add activated decolorizing 
carbon, diatomaceous earth, or certain 
dry chemicals which can create a dust 
nuisance owing to the natural up-draft of 
vapors rising from the liquid in the 
treating tank.

T he accompanying diagram illustrates 
one method of overcoming this difficulty 
by installing a water- or steam-operated 
ejector a t the side of the vessel near the 
level of the manhole. W hen  the dusty 
material is to be introduced into the tank, 
the ejector is turned on, thus creating a 
substantial down-draft through the man­
hole and eliminating the dusting. In addi­
tion to overcoming the dust nuisance, this 
device results in some saving of material 
since it is possible to lower the bags or 
containers directly into the manhole where 
the entire contents can be conveniently 
shaken out.

H OW  TO  CHECK  U P ON
ENG IN EERIN G  R EPO R TS

D . S. D A V IS
W y a n d o tte  C hem icals  C orp .
W ; an d o tte , M ich.

'C 'o l lo w in c  are suggestions for examin- 
*- ing engineering reports which are 
drawn from discussion, oral and written, 
with (1) several well-known authors of 
chemical engineering texts and handbooks, 
(2) editors of technical journals, (3 ) prac­
ticing engineers, and (4) chemical engi­
neering professors in some of the leading 
colleges and universities. They should be 
of assistance to those who are (1) pre­
paring material for publication, (2 ) re­
sponsible for correct and well-written engi­
neering reports, and (3) spending a great 
deal of time checking reports written by 
engineering students.

Genera/— A report should be read once, 
at the usual reading rate, for sense and 
logic and twice, slowly and a t intervals 
for typographical, computational and other 
errors. During the latter readings literally 
everything should be questioned and an 
attitude which accepts little on trust is 
generally helpful.

Text and Proof—T he author is usually 
not his own best proofreader since he tends 
to read with his memory rather than  with 
his eyes and frequently overlooks glaring 
and seemingly obvious errors. However it 
is necessary for him to examine final drafts 
and galley proof at least once in order to
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make the inevitable changes and to answer 
the manuscript editor’s queries.

Team-work is worth while: in reading 
the galleys a typist or technical assistant 
should follow the manuscript while the 
author reads aloud from the proof. The 
second reading can often be done by a 
typist or assistant without the aid of the 
author. Girls usually excel in attention to 
detail and make better proofreaders than 
men. One reading, in tandem, suffices for 
page proof and the author should be one 
of the participants since it is his last chance 
to make a few, preferably a very few, cor­
rections.

Reading aloud, even when working 
alone, is helpful since it slows one to an 
efficient rate and reveals unfortunate repe­
titions, rhymes, distracting words and 
"verbal bums.” Proof should be read in 
small amounts, never more than an hour 
a t a time and in the morning when one 
feels fresh or after a brisk walk. W ie n  
particularly crowded, 15 minutes spent 
outdoors or in a relaxed position on even 
a table top will work wonders!

Calculations— Each step of every com­
putation should be examined carefully and 
checked with a colored dot if correct. 
Particular attention should be given to the 
location of the decimal and to algebraic 
signs. In addition to the slide rule some 
of the rapid means of checking numerical 
computation should be employed, such as 
testing addition by casting out nines and 
multiplication and division by noting the 
terminal digits in the factors and product. 
Mere, inspection of a calculated quantity 
to determine whether or not it seems of 
reasonable magnitude will often detect 
embarrassing errors.

Drawings— Drawings and tracings should 
be examined up-side-down and from the 
wrong side as well as in the usual manner 
since altered conditions seem to sharpen 
the perceptions remarkably. W hen a plot 
is held so that the line of sight makes a 
very acute angle with the plane of the 
paper it is possible to test curves for 
smoothness, to spot even slight breaks and 
flat portions and to test nomographic and 
other scale graduation marks for length.

Curve of moisture content versus weight 
per cubic foot for pine chips

52

Weight of I Cu. F t of Wet Chips

The line of vision should be perpendicular 
to the scale when checking for omissions 
of graduation marks and for uneven or 
inequitable spacing. Vertical legends, 
dimensions, and numbering should always 
be brought into a horizontal position for 
examination since superficial attention re­
sults when there is even a small amount 
of eye-strain.

Common Errors— T he most frequent 
errors include split infinitives, disagree­
ment in number between subject and verb, 
Spoonerisms, misspelling, inconsistent styl­
ing, colloquialisms, incorrect and incom­
plete references, and interchanged figure 
and equation numbers. Particular atten­
tion should be given chemical formulas 
and equations, mathematical material, ab­
stracts and conclusions. Indexing should 
always be tested for coverage.

R A PID  M ETHO D  OF
D ETERM IN ING  M O ISTU R E IN  

W OOD C H IPS
M A L C O L M  G. L Y O N
C ham pion P a p e r  & F ib re  Co.
C an ton , N . C.

Horn or
w a r n i n g - ' " ' -----
/igh t No. 2 relay
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OISTURE CONTENT of WOOd chips 
greatly affects the amount of wood to  

be put into a pulp digester, and is a 
factor to be considered when computing 
liquor volumes and concentrations. To 
obtain uniform cooking, it is therefore 
necessary to know the moisture content 
of the chips in each digester.

W eighing a standard can or pail which 
is just level full with moist chips is the 
simplest and quickest method of obtaining 
the moisture percentage for a sample rep­
resentative of the chips charged into a 
digester. W ith in  the normal range of 
chipping, there is not sufficient variation 
in chip size to affect the accuracy of this 
testing method. Also, it is readily pos­
sible to fill the standard can in such a way 
that bulk density variations will not affect 
the results'significantly. W ood chips can­
not be packed to any appreciable extent 
and a few shakes and jars will settle them 
to a stable position.

A suitable method of filling the can is 
to fill it about one-third full and shake 
briefly by lifting and dropping the can 2 
or 3 in. several times. T he same procedure 
is then repeated with the can two-thirds 
full and again when full. T he can is then 
leveled off at the top with any additional 
chips necessary and weighed.

Simple and inexpensive equipm ent can 
be used for this test. A 1-cu.ft. pail can be 
constructed easily, or the result can be 
calibrated for a pail of other dimensions. 
A common milk scale, which can be set 
to give a zero reading with the empty pail 
and can be hung anywhere, is suitable for 
the weighing. Tire total cost of the equip­
m ent is only about $15 and results can be 
read well within 2 percent of the correct 
moisture percentage.

The accompanying chart shows a curve 
of moisture content versus weight which 
was prepared here for pine chips. A simi­
lar curve should, of course, be prepared for 
the type of chips being used. T he chips 
can readily be sampled throughout the 
loading period of the digester, or they can 
be taken from the chip conveyor.

Simple high-low alarm fo r tanks

H IG H -LO W  ALARM FO R  
ACID  TANKS

J .  F . F U R R H
In s tru m e n t  F o rem a n
M o n sa n to  C hem ica l Co., W ask o m , T e x .

Tiie  a c c o m p a n y i n g  d r a w i n g  illustrates 
a sim ply constructed high-and-low -lcvel 

alarm for acid tanks (or tanks contain ing  
other corrosive, conductive liqu ids) w hich  
docs n ot require scarce materials.

T he electrodes, of which there are three, 
are made of Pyrex glass tubing, w ith a 
carbon plug in the low'er end to make 
contact, the plug being connected to a 
top connection with a single insulated 
w’ire. No. 2 electrode is common to both 
high and low' circuits. No. 2 electrode is 
the low-lcvcl contact, and No. 3, the high- 
level contact. T he relays arc selected so 
that relay No. 1 is open when energized, 
while No. 2 is closed when energized. Any 
suitable power source can be used. Low 
voltage can be used on the electrodes by 
selecting relays w ith low'-voltagc operating 
coils.

No. 1 electrode is connected to N o. 1 
relay, No. 2 electrode to the ho t side of 
the power supply, and No. 3 electrode to 
No. 2 relay. W hen  the liquid rises high 
enough to touch No. 3 electrode, No. 2 
relay closes and sounds the jdarm  until the 
level has dropped below this electrode. 
W hen the level drops below No. 2 elec­
trode, No. 1 relay closes and sounds the 
alarm until the liquid level has again risen 
high enough to touch this electrode. If 
desired, a pum p may be connected to  No. 
1 relay so as to start pumping when the 
low level is reached, or to No. 2 relay to 
start pumping out of the tank when the 
high level is reached.

IT ’S DOLLARS T O  DONUTS
t h a t  y o u  h a v e  a n  id e a  w o r th  p u b l i s h in g  
in  th e  P l a n t  N o te b o o k  s e c t io n .  I f  y o u  
h a v e n ’t  r e a d  th e  p r iz e  c o n te s t  o f fe r  on  
p a g e  116, do  i t  n o w !  Y o u r  a r t i c l e  w i l l  
b r in g  a t  l e a s t  $5 i f  a c c e p te d ,  a n d  i t  m a y  
w in  a  $25 W a r  B o n d  in  a d d i t io n .
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REPORT ON.........

CHEMICAL ENGINEERS
In War and Postwar Industry

Equally essential to America’s production o f a thousand and one vital m aterials o f  
war is each o f the chem ical trio o f equipm ent, skilled operators and engineers. Stra­
tegically located throughout our factories, these chem ical engineers, largely under 30  
years o f age, have helped to m old industry in their o r a  image. Som e 22 ,0 0 0  o f them  
are now accom plishing the greatest m iracle iri mass production of chem icals ever con­
ceived and, at the sam e tim e, are catalyzing new technological developm ents at an 
unprecedented rate. Yet, now threatening the m aintenance o f this production and 
the acceleration of these developm ents is the tightening squeeze on industry to release 
to the combat army its technical m en up to 26  years o f age. Sim ultaneously, the 
supply o f chem ical engineering graduates has been effectively decimated, probably 
for years to com e. What arę the war contributions o f these young engineers, wlial 
postwar problem s m ust they solve? This report endeavors to indicate the answers.

A ssu m e d  e n d  o f  w a r-

E s tim a te d  
dem and^

In  danger o f  
being lo s t by 
in d u s try  to  
a rm e d  forces

Am e r i c a ’s chemical industry may 
. have been born in W orld W ar I, 

but there is no doubt that it has fully 
come of age during W orld W ar II. 
To soldier and scientist alike, it has 
become evident that “civilized” war­
fare is a mechanized destruction of 
physico-chemical forces, for always 
behind the machine and the machine 
shop is a chemical plant made pos­
sible by research chemists and main­
tained by chemical engineers. Back­
ing our giant plane factories stand 
aluminum and magnesium lines, 
petroleum refineries that synthesize 
fighting fuels, oxygen units to save 
the lives of pilots, the alcohol and 
synthetic rubber industries, T N T , 
hexamine and other chemcials that 
make bombing missions effective.

Flame throwers, anti-malarials and 
sulfa drugs, dehydrated foods and

potable sea water, tank turrets, plastic 
parts and camouflage paints, cartridge 
shells and blood plasma, battleships 
and booby traps— all depend, in their 
final analysis, upon chemistry and the 
alchemy of metallurgy for their per­
fection. Modern wars are fought by 
men, materials and technology: an 
inferiority, even slight, in any one of 
these can drag out or lose the struggle 
for the less progressive combatant.

Equally as im portant as the plants 
are our engineers, chemists, trained

In d u s try ’s estim ated  overall de­
m an d  an d  su p p ly  o f  chem ica l 
en g in ee rs ; d a n g e r lies in  th e  gap  
th a t w ould re su lt fro m  loss o f con ­
sid erab le  m en  u n d e r  26  years old
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e n d  o f  w a r

New graduates in 
fa rm e d  forces .lüÉiiâ

Under
years

In d a n g er o f '  
being /o s f  b y  _ 
In d u stry  to /_ 
a rm e d  fo rces

operators and other technical personnel. 
W ithout these our chemical, process and 
mechanical plants would soon disintegrate 
as completely as the famous one-hoss shay. 
Let us investigate just one group, the 
chemical engineers, and find out where they 
are located and what they are doing.

I IO W  MANY AND W H ER E

Chemical engineering, a young profes­
sion hardly existent at all prior to 1920, 
has come into its own largely since about 
1935. In fact, of the estimated present 
total supply of 25,000 chemical engineers 
(including those in the armed forces), 
more than half have entered the profession 
since 1935.1 Less than a year ago, the Na-' 
tional Roster of Scientific and Specialized 
Personnel made a survey that covered over
14,000 professional chemical engineers and 
found the median age to he 26.8 years! 
This was by far the lowest median age of 
any of the groups in all the engineer­
ing, agricultural, medical, physical and 
social sciences.

I t is probably true, though startling, that 
at least 10—12 percent of the nation’s 
chemical engineers are under 22 years of 
age. Many of these, of course, are already 
in the armed forces. Yet, at least 1,500— 
1,800 of thfese young engineers are now in 
industry, representing probably 7-8  percent 
of all chemical engineers serving industry.*

W ith  such a preponderance of young 
men, it is only natural that some concern 
should be felt by industry as to the effect 
that the loss of these young engineers 
would have on the continuation of the 
war effort. This report endeavors to 
analyze the present situation and to fore­
cast the effect that the present trend in 
Selective Service thinking may have on our 
chemical and process industries for the 
duration of the war and during the early 
postwar years.

Up until the present, both state and 
national Selective Service officials have been 
highly cognizant of the part that engineers 
play in the war effort and leniency toward 
deferring professional chemical engineers 
has been the rule rather than the excep­
tion. Industry is highly appreciative of 
this intelligent and liberal attitude. The 
reaction of the local boards, as should be 
expected, has been spotty, so that many 
firms have found it necessary to pu t up a 
strenuous and running fight to retain their 
key men. This has been especially true of 
the smaller concerns.

Actually, industry as a whole has lost 
very few experienced chemical engineers 
to the armed forces, probably not many in

excess of 500. Many of these were reserve 
officers. A number of young engineers with 
a year or less of industrial experience have 
been lost, partly because some firms did 
not press deferment claims with sufficient 
vigor and partly because the young engi­
neers preferred to enter the services.

By far the largest loss, however, has been 
■among the "engineers-to-be,” the young 
graduates who leave for the armed forces 
directly from the graduating exercises. 
Probably about 2,500 chemical engineers 
belong in this category, making total losses 
about 3,000 or some 12 percent of the

which reduces all engineering and science 
student deferments above the age of 18 to 
a total of 10,000 (exclusive of medical 
and theological), and amended M em oran­
dum 1.15, which eliminates deferments for 
all registrants,under 22 years old except in 
certain special cases.

T H E  SPR IN G  D R IES U P

Engineering and scientific students that 
will graduate on or before July 1, 1944, 
of which there will, be about 1,200 in 
chemical engineering, are still subject to

A ssum ed
F I G .  1 — A ccum ula tive  D is tr ib u tio n  
o f  C hem ical E n g in e e rs  in In d u s try  
a n d  th e  A rm ed  F o rc e s

8  2 0

1935 ’2 b  m  3 8  '3 9  ’40  '41 '4 2  '43 '4 4  '45 '46 '47 '48 1949

.S i **»<* and  com prehensive
nnless o tterw lse  

tors of c K  a- Met T L e8tlmat,CS.  hy Ule 
Indicative ra ther than ahw lute lDU'mle<l t0 bc 

« ¡ j  term  "In  Indus-

* ™ k ? 4 ° rand research
W ithout exception, con tribu ting  V ®0®1t r y  s w ar effort. e r e c t ly  t0 indus-
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nation’s estimated total supply. Thus, out 
of a total potentiality of about 25,000 
chemical engineers, industry has a t present 
a working supply of about 22,000.

T he danger lies not so much in the 
number of engineers that have already been 
lost, although these are needed now more 
than ever, h u t in those that may soon be 
taken through "tightening up” processes 
by Selective Service at the very time that 
the supply of new graduates will be cut off 
almost completely. This double-barreled 
threat is reflected in two recent Selective 
Service directives, amended Bulletin 33-6

deferment in more or less the usual m an­
ner until graduation and for 30 days there­
after. This m onth’s grace is to perm it the 
graduate to become employed in u'ar in ­
dustry. Probably at least half of these 
chemical engineering graduates are already 
committed to the armed forces, so that 
industry will have about 600 new gradu­
ates which it m ust try to get and then 
fight to keep.

T o  realize the seriousness of the situa­
tion, this graduating class of 1,200 should 
be compared to  those of about 2,500 for 
1943, 2,700 for 1942 and 2,400 for 1941,
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of which probably 70 percent have been 
available to industry. Figure 2 shows the 
trend in size of graduating classes and the 
proportion of new graduates entering in­
dustry.

Amended Bulletin 33-6, effective March 
15, 1944, states that "students occupa­
tionally deferred should be limited to a 
number sufficient to m eet civilian needs in 
war production and in support of the 
war effort.” T he quota, which is exclusive 
of medical and theological students, tyas 
arbitrarily set at 10,000 to be graduated 
within 24 months after certification. T he

be small. How many will be in chemical 
engineering courses is no t known, bu t the 
figure must necessarily be very small, 
probably not more than 6 percent of 
normal enrollment. Anyone who believes 
that such a picayune quota can ever 
am ount to much more than as a ‘fea'ser;to 
industry’s inflated war needs must Be1 a 
super-optimist indeed, nor can anyone pro­
duce a convincing argument why less tech­
nically trained men are needed during a 
technological war than during peace time. 
Evidently Selective Service is committed 
to the theory' of a short war. I t is now esti-
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EXPLANATION O F  CHARTS 
Fig. 1 shows th e  accum ulative  p ro p o r tio n  o f the  n a tio n ’s ap p ro x im a ted  
tolal supp ly  o f chem ical eng ineers en te r in g  th e  a rm ed  forcers d irectly  
upon g rad u a tio n , th e  experienced  m en  lo s t by in d u s try  an d  those u n d e r  
26 tha t m ay soon be  lost. F ig . 2  shows th e  sam e da ta  on  a yearly  basis, 
giving th e  d is trib u tio n  o f each  g rad u a tin g  class. Postw ar cond itions are  

visualized to  show th e  tw o-year re tu rn  of eng ineers to  in d u s try

total was divided somewhat as follows:
A ll e n g i n e e r in g .................................................  6 ,7 5 0
C h e m is try  ..........................................................  2 ,2 5 0
P h y s ic s   ...............................    85 0
G eo logy  a n d  g e o p h y s ic s ............................  1 5 0

Thus, a total of about 6,700 engineer­
ing students of all types and classes above 
18 will be deferred as compared to a total 
engineering enrollment of over 111,000 
for 1942-43 (see Table I ) .  Presumably, 
4-F students will not be counted against 
this quota, bu t since such students do not 
amount to more than about five percent 
of total enrollments, the increment will

mated that industry could very well use 
some 3,500-4,000 more chemical engi­
neers alone, and last year the National 
Roster made a survey which indicated that 
essential manufacturing concerns would 
like to have had 12,000 engineers of all 
types just for the first six months of 1943.

This curtailment of deferable students 
together with the drastic reduction in the 
Army Specialized Training Program, 90 
percent of which has centered around the 
training of engineers, from about 145,000 
students to 30,000 advanced students by

T ab le  I— D isappearance  o f -Engineer­
ing E duca tion— O ur Source of 

S upp ly  fo r  E ng ineers D ries U p

E n ro llm e n t of E n g in eerin g  S tu d e n ts  a t  Colleges

■:>M. :
C hem ical

A ll AU E n g ineering
i. ■ ■ S tu d e n ts Seniors Seniors

l¡9 3 9 -4 0 .. . . 105 ,900 17 ,700 3 ,2 0 0
1 9 4 0 -4 1 .. . . 110 ,600 17 ,700 3 ,0 0 0
1 9 4 1 -4 2 .. . . 110 ,500 18 ,100 3 .2 0 0
1 9 4 2 -4 3 .. . . 111 ,700 17 ,300 3 ,2 0 0
1 9 4 3 -4 4 .. . . 4 3 ,1 0 0 8,000 1 ,'700'
P re se n t

Q u o ta1 0 ,7 5 0

1 Over 18 years of ago.

April 1, may force a number of the colleges 
and universities to  close simply because 
there won’t be any students. Actually, the 
chemical engineering phase of ASTP was 
discontinued in 1943 since the armed 
forces had no further need for chemically- 
trained personnel.

I t is obvious, therefore, that unless the 
basic policies of Selective Service are 
changed by the vociferous demands of in­
dustry, after the present emaciated class 
there will be only a negligible num ber of 
new chemical engineering graduates until 
the end of the war, nor will anything ap­
proaching a normal class be graduated until 
a minimum of three years after the war! 
Industry must reconcile itself to the fact 
that it will not be able to obtain any new 
engineering graduates no m atter how acute 
the needs, for “ that’s all there is and 
there’ll be no more.” I t’s about as final as 
that.

  -

22 A ND  U N D E R

T he present situation in regards to defer­
m ent of men under 22 seems to  be full of 
confusion, although, such should no t be the 
case. This state of affairs has been caused 
by Selective Service amended Memoran­
dum 115, effective February 1, 1944, 
which eliminates the deferment of all 
men between the ages of 18 and 22 except 
in very special cases.

Memorandum 115 requires that requests 
for occupational deferment for all regis­
trants under 22 be made on a special 42-A 
form which must be endorsed by the state 
director of Selective Service and then re­
turned to the local board for action. Soon 
after this directive was issued a considerable 
number of state directors gave ou t the 
definite impression that no person, regard­
less of requests for occupational deferment, 
would be exempted. A t least one director, 
it is rumored, jumped the gun on official 
thinking and implied that he did not in­
tend to recommend occupational defer­
m ent for any person in industry under 26 
years of age. Just why the state directors 
should be so unanimous and simultaneous 
in their change of a ttitude on the question 
is somewhat of a mystery.

Naturally, the rumor tha t no defer­
ments would be perm itted in this age group 
spread like wild-fire, and considerable dam­
age was done before it was checked. It
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T able I I— O verall B alance Sheet fo r 
Chem ical E ngineers 1

T o ta l g rad u a te s  since 1921............................  29 .000
P ro b ab ly  ac tiv e  in p ro fess ion ........................  25 ,000
In  arm ed  forces

E x p e rien ce d ......................................................  500
Inex p erien ced .................................................. 2 ,5 0 0

In in d u s try , t o t a l ...................................    22 ,000
U n d er 22 y ea rs  o ld ........................................  1 .500
U n d er 26 y ea rs  o ld ........................................  5 ,0 0 0

P ro b ab le  needs of in d u s try ............................. 26 ,000
P resen t accu m u la ted  sh o rta g e ....................... 4 ,0 0 0

1 Approximated as of early 1944,

was even believed for a time in some quar­
ters that the special provision for occu­
pational deferment was never intended to 
be so applied. This is entirely erroneous.

Some individuals and even a few govern­
ment war agencies have jumped to the 
conclusion that it would be better not to 
request deferment of these young men, to 
make "sacrificial goats” or "bargaining 
points” of them, so to speak, and thereby 
have a better chance of holding their older 
men. Still others are beginning to think 
that the expense and executive man-hours 
necessary to keep a young engineer for pos­
sibly only a few months are not justi­
fiable. Such attitudes are not only short­
sighted, but they actually damage the 
chances of deferment for some of the 
older men. If a man under 22 is not 
essential, who can defend the man of 23, 
or 24, or 25? Certainly industry would 
have little voice in determining just where 
the line should be drawn. In fact, con­
siderable thought has already been given 
to upping the general no-defcrment class 
to include men under 26, and this attitude 
will probably dominate official Selective 
Service thinking very soon.

REPLACEABILITY M Y TH

Some individuals seem to doubt the 
essentia] importance of the young engineer 
in our war chemical and process industries. 
T he chemical industry is geared almost 
completely toward contributing to the 
war effort, and probably at least 90-95 
percent of all chemical engineers, most 
especially the younger men, can be legiti­
mately classified as 2A or 2B. There may 
be considerable executive thinking and 
planning on postwar problems, bu t there 
are very few engineers actually doing work 
on such developments. In addition, the 
practical limit has just about been reached 
in “diluting” or "exploding” technical 
jobs. Make no mistake about it, the young 
chemical engineer is vital to our war effort^ 
triply so because (1) the source of supply 
of engineers has now been cut off, (2) in­
dustry demands for these men are still 
increasing for expanding research and de­
velopment programs and for enlarging and 
maintaining production facilities, (3) 
osses by industry are continuing and may 
soon be sharply accelerated. Y

T he stage has now been reached that 
arguments about the "replaceability” of
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anv chemical engineer doing essential 
work in an essential industry have lost all 
meaning. Taking the field as a whole, the 
replacement of one engineer by another 
is now merely a matter of robbing Peter 
to pay Paul. Production operations and 
technological developments are bound to 
suffer from such practices.

One executive of a large chemical con­
cern which has already made outstanding 
contributions to our war effort put the 
situation somewhat as follows: “ . . . we 
shall need additional technical men to 
maintain effective operations, bu t we have 
concluded that we are not going to get 
them and hence have keyed our thinking 
toward making every effort to do the best 
with what we have. W e think the com­
pany’s technical efforts are going to suffer, 
but such are the facts. W e  feel that it is a 
major mistake in judgment to curtail crea­
tive technical effort for the sake of a negli­
gible number of additional service raw 
material in terms of the total armed serv­
ices. This thinking is also predicated on 
the assumption that some personnel now in 
our war plants can be transferred to regular 
operations in the near future. If this does 
not materialize, we shall be in much worse 
shape.” This concern, which has been re­
cruiting technical personnel at the rate 
of more than 100 for each of the past 
four years, feels that its yearly require­
ments will continue to be in the neighbor­
hood of five percent of its technical staff.

F IG H T IN G  IDEAS

I t is easy for men familiar with the situ­
ation to give generalities as to the war- 
importance of chemical engineers under 
22 and under 26 now in our plants and 
development laboratories, bu t nothing 
short of specific examples and lots of them 
can impress Selective Service. Here are a 
few actual cases, gathered at random, of 
some of the fighting ideas and contribu­
tions of our young engineers under 26.

1. One chemical engineer was assigned 
at the age of 23 to set up production 
capacity for sulfa drugs in the pilot plant 
of a large concern. This man helped to 
rearrange pilot plant equipment and organ­
ize a production program to a point where 
the firm could supply the major portion 
of W PB requirements of these drugs w ith­
out the erection of a new plant, which 
would have been time-consuming and 
costly in critical materials and labor. At 
least a million pounds of sulfa drugs, po­
tentially equivalent to hundreds of thous­
ands of soldiers’ lives, have been turned 
out by this unit. This was an unusual 
assignment for such a young man, bu t no 
plant facilities and no production men 
were available for the job, a direct request 
by W PB .

2. A chemist under 26 years old has 
developed a catalyst which has given a 
much improved yield in the preparation of 
a new highly im portant and highly con­

fidential plastic material for the armed 
forces.

3. One company which figures heavily 
in the program for producing dichloro- 
diphenyl-trichloro-ethane, the remarkable 
new insecticide developed for our troops 
and known as D D T , reports that its work 
on this material has been done largely 
by technical men under 26, and that close 
to 65 percent of all its pilot plant work 
on war developments has been done by 
men of the same age group.

4. Another concern has three men 
under 22 who occupy key positions in the 
production of anhydrous hydrofluoric acid, 
highly im portant in the aviation gasoline 
program. T he average age of plant super­
visors in this concern has declined from 
27 to 23 years during the war period. This 
company needs 40 more chemical men 
for 100 percent war projects.

5. A Ph.D . chemical engineer was as­
signed immediately upon graduation in 
1943 to a Chemical W arfare plant, where 
he has conducted process research on im ­
proving output, quality and yields from 
critical raw material and manpower re­
quirements. This work has been successful 
in all of the above aspects and this particu­
lar engineer is responsible for a substantial 
portion of the success. Ordinarily, this 
man would not have been placed in such 
a responsible position w ithout extensive 
pre-training, bu t no other person was 
available.

6. Although no overall figures are now 
available, the nation’s penicillin program is 
largely dependent upon chemists, chemical 
engineers and other technical men under 
26 years of age. A num ber are under 22. 
O ne of the largest producers of penicillin, 
for instance, is in im m inent danger of 
losing a chemical engineer under 22, 
while another has three of its ten chem­
ists under 22 on production of this drug.

7. O ne chemical engineer under 26 
has contributed substantial creative de­
velopments in the preparation of a formula 
now being used for protecting clothing, 
army raincoats, ponchos and similar articles 
from chemical warfare gases.

8. Another, assigned to laboratory re­
search for the National Defense Research 
Council within a few months after his 
graduation, did excellent work on the de­
velopment of a process for making a new 
chemical badly needed in the war effort. 
After completion of the work, this man 
was transferred to the laboratory portion 
of a pilot plant investigation, assigned*' to 
the firm by the Chemical W arfare Service, 
where he is now doing an excellent job.

9. One leading firm has two chemists 
under 22 doing im portant work on anti- 
malarial material being shipped to our 
troops in the tropics. A similar situation 
undoubtedly reaches back into all the 
comers of the industry', for at least 38 dif­
ferent chemicals are vital for the produc­
tion of this one life-saving drug.

10. A large unit producing butadiene
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for the synthetic rubber program has two 
of its twelve chemical engineers under 22 
years of age and three additional ones 
under 28.

11. One of the country’s largest pro­
ducers of war plastics has approximately 
40 percent of its technical personnel work­
ing on these materials under the age of 26.

12. Probably 10 percent of the chemi­
cal personnel in the synthetic rubber pro­
gram is less than 22 years old, possibly 50 
percent less than 26. T he research and 
development phases of this program, 
employing a total of approximately 500 
chemists, chemical engineers and physi­
cists, will be greatly curtailed and possibly 
eliminated to a large extent if all personnel 
under 26 were lost to the armed forces 
(unless some government authority would 
assume the task of replacing them by 
robbing other industries). There are ap­
proximately 1,500 chemists and chemical 
engineers now located in all government- 
owned and private synthetic rubber plants, 
of which probably 950 are chemical engi­
neers, according to the U. S. Bureau of 
Labor Statistics. These figures exclude 
personnel in research development outside 
the plants.

13. In all petroleum establishments, it 
is estimated that nearly six percent of all 
personnel vulnerable to Selective Service 
is under 23. Approximately 30 percent 
of the technical personnel in refining re­
search now vulnerable to Selective Sendee 
call is 25 years of age or less and about 70 
percent is less than 29. These figures are 
based on schedules filed for research labo­
ratories of petroleum companies and do 
not include those for research carried on in 
the laboratories of petroleum refineries. 
The petroleum industry has a total of 
about 12,000 technical men, a large pro­
portion of which is chemical and process 
engineers. T he Bureau of Labor Statistics 
has estimated the following age classifica­
tion breakdown for technical men in all 
petroleum establishments:

T o ta l P ersonnel 
T o ta l T echn ica l V u ln erab le  to  

P erso n n e l, S elective S erv ice, 
P e rc e n t P e rc e n t

Less th a n  2 3 . .  3  6
Less th a n  2 4 . ,  0 11
Less than  2 6 . .  8

14. One large chemical concern very 
heavily engaged in direct war work has a 
total technical personnel of 900, of which 
probably at least 400 are chemical engi­
neers, including a research department of 
325 technical graduates. T he age break­
down of the group is as follows:

T o ta l T echn ica l R esea rch
P erso n n e l, D e p a r tm e n ts ,

P e rc e n t P erce i t
18 th rough  21 . . . 2 3
21 th ro u g h  2 5 . . . 25 30
26 th ro u g h  3 0 . . . 24 25
31 th ro u g h  3 7 . . . 22 {“O v er 3 7 ................. 27

16. Of the 14,115 chemical engineers

surveyed by the National Roster as of 
July 1, 1943, the median age was 26.8 
years. T he age breakdown of the entire 
group was as follows:

P ercen t of T o ta  1
29 and  u n d e r .............................  64
30 to  3 9 ........................................  19
40 to  4 9 ........................................  11
60 to  6 9 ........................................  4
60 a n d  o v e r ................................. 2

If anyone seriously doubts the impor­
tance of the young chemical engineer in 
our present industrial war set-up, let him 
first talk to responsible persons in the 
synthetic rubber and aviation gasoline 
programs, the plastics and synthetic or­
ganic chemical fields before expressing 
his opinion publicly.

T W O  R EG IM EN T S

Assume that the armed forces need 
these chemical engineers, not for technical 
reasons, which they do not, bu t for sheer 
manpower. W h a t would they get? T he 
estimated 1,500 chemical engineers under 
22 still in industry (2,500 are already in 
service) would amount to some 0.013 
percent of the total estimated armed 
forces as of July 1, 1944. If every chemical 
engineer under 26 still in industry were 
taken, the equivalent of about two regi­
ments would be added to our men in uni­
form. Are two regiments of chemical engi­
neers more im portant in the combat army, 
most likely as ordinary soldiers, or in in­
dustry serving the war effort as engineers?

There is another statistical way of look­
ing at the situation. There are about 3.5 
times as many persons employed in non- 
agricultural activities as in agriculture it­

self. Of the total number of registrants 
deferred in agriculture, about 400,000 are 
single men under 22 years of age. Yet, in 
all war-producing and war-supporting ac­
tivities, about 115,000 non-fathers below 
the age of 22 were deferred as of the first 
of this year. Of these, it is estimated that 
probably not more than 15,000 represent 
engineers of all types and about 1,500 
represent chemical engineers alone. One 
of the reasons for this discrepancy, of 
course, lies in the fact that agriculture has 
been protected by law, whereas industry 
has found it necessary to shuffle for itself.

M E N TA L  O R  M ORAL

T he basic argument, of course, behind 
this trend toward the squeezing from in­
dustry of badly needed non-father engi­
neers under 22, and soon under 26, is that 
of the moral pressure put on Selective 
Service by those people who do not like 
to sec fathers drafted before non-fathers, 
older men before youths, even though 
these youngsters may be contributing 
much more toward victory than many of 
those more mature in years. Yet, mentally, 
it is our duty always to remember that this 
war, of all wars in history, is a struggle of 
technologies rather than of moral pressures.

It is significant to note that of our allies, 
England and Canada and probably Russia 
and China, clearly recognize this fact. In 
all of these countries, and also in Germany 
at least until fairly recently, the pressure 
has been on keeping technically trained 
men in the ranks of the production army 
rather than absorbing them into the com­
bat army, as may soon occur in this coun­

P robab ly  h a lf  o f th e  1 ,500 chem ical perso n n e l now h e lp in g  to  tu rn  ou t 
th e  n a tio n ’s yearly  needs o f 850 ,000  tons o f  syn thetic  ru b b e rs  a re  u n d e r
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In  war as in  peace, chem ical engineers a re  vital to  developm ent work. 
This group  is w orking in  a p ilo t p la n t a t the N orthern  R egional L aboratory

try,, the most technologically advanced of 
all nations. All this tends to make one 
wonder if we in America are as bright as 
the rest of our allies, or even our enemies. 
O ther factors, ■ of. course, enter into the 
situation, so tha t direct comparisons do 
not necessarily give an impartial picture.

Several definite conclusions can be 
drawn of the situation as it now exists:
(1) the chemical and process industries

(2) all chemical and other technical;,per­
sonnel sould see to it that they are located 
in the most essential industries and per­
forming ;the most . essential duties for 
which their training and experience entitle 
them; (3) industry' must locate its engi­
neers in those activities in which they are 
most ncded for the war effort and then 
make a vigorous and determined effort 
to retain them in these activities, regards

are short of chemical engineers to maintain less of their, age classification; (4) if cer-
and increase production of essential ma-, 
tenais and at the same time to keep war 
research and development at a high level; 
(2) industry cannot count on obtaining 
any additional chemical engineers for the 
duration of the conflict; ( 3 ) it will become 
increasingly difficult for industry to retain 
its non-father technical men under 26.

W hat can be. done? There are several 
answers: (1) industry must plan on ways 
and means to maintain production and de­
velopment activities at the»bighest possible 
level without; any new technical personnel;

tain plants or departments have any engi­
neers, including those under 22 years old, 
who are not vitally needed or for whom 
claims for deferment will not be vigorously 
pressed, these men should immediately be 
released to those industries which are badly 
in need of them and which will fight to 
get and to keep them. .

PO STW A R POSTULATES

Before predicting what will happen in 
the chemical engineering field in the post­

T aab le  I I I— E stim ated  R equ irem en ts o f E ngineers and  C hem ists fo r  S ynthetic 
R u b b e r In d u s try  by B ranch  o f In d u s try  and  O ccupation  1

N u m b er of E m ployees

O ccupation
C hief e n g in e e r .. . . .............
E ng ineer J ............................
T echn ica l d ire c to r ............

T o ta l,  e n g in e e rs .. . . . . .

C hief c h e m is t ; ................ ................
C h e m is t .   ........................................
L a b o ra to ry  forem an (ch e m is t) . 

T o ta l, ch em ists ,

G eneral fo rem en . . .
Shift forem en.........

T o ta l .''f^Te m en *.

Total chemical engineers (est.).

AH P la n ts B u ta d ien e S ty ren e C opolym er

N eoprene
an d

B u ty l
27 19 8

466 298 62 ¿8 78
21 21 ■ 6 15

514 323 85 28 78

29 19 8 2
136 20 82 •34
107 47 22 29 •’9
272 86 112 ‘29 45

16S 64 46 41 ’ 17
579 99 353 69 6S
747 163 399 110 75

943 372 343 101 127

1.533 572 596 167 198

Bureau or Labor Statistics tor synthetic rubb ir,p lan ts  during the la tte rXKirt. or 1943. ^ 1110

.  tif the total foremen listed—!

te°”  *  44 C“  - Ä S ?
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war period, a hazardous thing to do under 
any circumstances, it will first be necessary 
to assume that certain trends will mate­
rialize, certain conditions be assured. The 
first of sucli assumptions, naturally, is the 
point that M r. Baruch emphasized in his 
recent report: a depression,os no t a neces­
sary corollary of the war. Get fain readjust­
m ent pangs will, be '. felt, bu t if the 
economic halter, is used promptly and 
properly,, there are no reasons to believe 
that a gradual and controlled reconversion 
cannot very well buffer the shock of 
sudden peace.

T he initial postwar period, those first 
five years after the complete collapse of 
our enemies, will present serious problems 
to the chemical and process industries and 
hence to chemical engineers. Broadly, 
speaking, there will probably develop two 
postwar worlds for chemical engineers—  
one for the young engineer and a different 
one, in general, for the older, more estab­
lished men. T he older man will, as a 
generality, be fairly well stabilized in the 
niche he  has carved out for himself in 
the profession. In many cases, his will be 
merely an accelerated version of the pre­
war world. I t will be thp young chemical 
engineer who may lose his job, be forced 
suddenly to change his location, have his 
income drastically reduced, and bear the 
brun t of union pressures.

O U T  O N  A LIM B

j)tt the end of the war, industry will 
find itself, .in a highly unsaturated con­
dition insofar as chemical engineers are 
concerned because of losses to the combat 
army and practical elimination of the 
source of supply at the time that demands 
for war-expanded activities have been in­
creasing. I t  is estimated roughly tha t this 
deficit will am ount to the neighborhood 
of 4,000 chemical engineers. Such a war 
deficit, however, may have little meaning 
in the postwar because of the radical 
changes that will w ithout doubt occur 
in the industrial set-up.

Confirmation of the war’s end to a 
number of young chemical engineers will 
be the sudden and practically complete 
curtailment of all-war plants such as 
T N T , smokeless powder, C W S and other 
munitions. Fortunately there will no t be 
so many chemical men involved, prob­
ably not in excess of 1,000. T he  well- 
trained and key men who had been trans­
ferred from other jobs by the operating 
companies will almost certainly be re­
turned to their former positions. Actually, 
it is likely that all b u t possibly a few 
hundred of these m unition engineers will 
be absorbed in other plants almost imme­
diately.

Very soon after peace becomes final, a 
number of other industries such as those 
producing ammonia, alcohol, aviation 
fuels, chlorine, magnesium and similar 
products for which production facilities 
have been highly inflated, may make ex­
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tensive revisions in their production sche­
dules, a t least until the market situation 
for these commodities becomes clarified. 
Petroleum refining, for instance, will prob­
ably revert to a large extent to the produc­
tion of improved pre-war automobile fuels. 
It is unlikely that this industry, now the 
largest or second largest employer of 
chemical engineers, will release any sub­
stantial numbers of its technical personnel. 
Unfortunately, this situation may not hold 
true for those plants producing such chemi­
cals as nitric acid and chlorine for which 
vast new markets must be developed to 
absorb the surplus.

Reduced operations all along the chemi­
cal front during the initial readjustment 
phase will necessarily cause a reshuffling 
of considerable technical operating per­
sonnel. I t can be expected that inter- 
commodity competition will increase 
sharply among most chemicals, and efforts 
to develop new markets and outlets will 
be intensified. Such a trend will eventu­
ally absorb a considerable number of engi­
neers back into develpomcnt work, largely 
curtailed during the war in favor of in­
creased production and war research. 
Short-term prospects thus indicate a con­
siderable reshifting of chemical personnel 
after the war, but there is little likelihood 
that the chemical engineers in industry 
at the end of the war will be w ithout jobs 
for more than a brief period of time.

TH E  ARMY R ETU R N S

W hat about the 3,000 or more chemical 
engineers that will be in the armed forces? 
Presumably, these men will be demobi­
lized over a period of a year or two so 
that at least industry will not be deluged 
as was tire case in W orld W ar I. Probably 
about 500 are experienced engineers that 
went in as reserve officers. Even though 
many of these chemical officers may not 
return for some time after the peace, most 
of them will find their former jobs in 
industry waiting for them. They will have 
little difficulty in making up for lost time 
by advancing in their organizations.

More serious problems will be posed by 
the return of the inexperienced engineers, 
the men who went in to the service directly 
from the Universities. W ar experiences will 
help to develop these as leaders of men, 
but unfortunately not as chemical engi­
neers. The men in this class that return 
soon after the peace may find competition 
for jobs from the returning experienced 
engineers as well as from those young 
engineers who remained in industry and 
who, about that time, will be in the 
process of being absorbed from direct war 
work into regular operations. T he men 
who return latest may encounter increasing 
competition from large and fresh batches 
of postwar graduates. Of course the fact 
that the returnees are ex-service men will 
tend to neutralize these disadvantages to 
a considerable degree.

M ost representatives of industry empha­
size the fact that they are perfectly willing 
to ' absorb these inexperienced ex-service 
engineers by placing them in plant opera­
tions for a “refresher” period, after which 
they can advance in the usual manner. 
This retraining-in-industry phase will ary 
according to the individual’s abilities and 
"remembrance of things past” learned.

T he ideal place, of course, for the 
higher caliber men would be back in the 
graduate departments of our engineering 
schools, for there will be a '¡stimulating 
demand for postgraduate engineers, a 
casualty of the war on education. Some­
thing more concrete than logical persua­
sion, however, will be necessary to per­
suade many of these men to resume their 
studies! T he answer probably lies in pro­
viding graduate fellowships and grants 
from industry and government.

Thus, while industry’s immediate post­
war capacity to absorb all engineers 
dumped from war plants and the services 
may cause some initial difficulty, there 
is little question that the long-term out­
look is bright. T he prospects from this 
viewpoint are very well discussed in a 
special report to engineers in the services 
which appeared in this/February’s issue of 
Chem. &  M et. Table V  outlines the 
potential opportunities in some of the 
process industries, both old and new, such 
as food processing, plastics, air condi­
tioning, synthetic textiles and instrum enta­
tion, all of which are rapidly becoming 
more conscious of the potentialities of 
applied chemical engineering!

W ith in  the first postwar decade there 
will be golden opportunities for engineers 
to be absorbed, simply by means of a 
more thorough penetration both vertically 
and horizontally in -thé chemical and espe­
cially the process industries. Diversification 
of activities’ from the more strictly engi­
neering occupations such as equipment 
design, plant operations 
and ' development work, 
into technical sales and 
service, management, labor 
relations, safety engineer­
ing, packaging and ship­
ping, market development 
and chemical economics 
can easily sponge up all 
available engineers for 
years to come. Actual ma­
terialization of these op­
portunities will depend to 
a large extent, naturally, 
upon the ability of engi­
neers to sell themselves 
into such services.

O ut of this war of 
technologies there will 
emerge a new vast horde 
of semi-skilled men and 
women, an army of tech­
nicians such as the coun­
try has never before seen.
Industry’s acute needs, ac­

centuated by a shortage of professional 
personnel, is creating large numbers of 
over-accelerated and therefore under- 
trained engineers, “quickie” course gradu­
ates, women technicians who responded 
to the call! of industry, sub standard gradu­
ates w ho ordinarily would have been 
squeezed out of the profession by a healthy 
competition, up-graded industry trainees, 
army “special course” students, personnel 
graduated into technicians by special union 
edict, and other "90-day wonders.” In­
dustry has used these technicians to great 
advantage, and their numerous contribu­
tions have made possible our coming vic­
tory. Nevertheless, after the war’s end 
what will happen to these “in-betweens,” 
these creations of a technological/struggle 
th a t1 deserve more consideration than 
skilled workers and yet cannot quite make 
the grade into a profession?

TEC H N IC IA N S GALORE

T o elevate all these technicians to  the 
professional level would tend to dilute 
the profession to the extent that it would 
soon become a mockery to technical and 
professional men alike. To push them 
back into low-prestige jobs would not only 
be a grave injustice to the technicians 
themselves bu t would provide unquench­
able fuel to the fires of unionism.

One possible answer: we have created a 
class of technicians, now we must retain 
it as a class and endow it with a dignity 
and prestige all its own. Industry, from 
war necessity, has learned that it can 
profitably use large numbers of such per­
sons, reserving its professional personnel 
for work requiring more initiative and 
creativeness.

T he public, as never before, has become 
conscious of the value of a technical edu­
cation. One canvass of nearly 400 trainees 
in a military training program found that

U n io n  lea d ers w ill w ork overtim e to  ca p ita lize  on  
th is  drop  in  g reen  en g in eers’ postw ar in com es
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T ab le  IV— How C hem ical Engineers 
Can Be Absorbed in  the Postw ar 

In d u s tria l Set-Up
P resen t Postwar* 

R el- A bsorp- 
a tiv e  tive  

A bsorp- C apa - 
A c tiv ity  tio n 1 c ity 1

S lightly  S a tu ra ted
In d u s tr ia l m a n ag em e n t  S M
T echn ical s e n d e e .........................  S L
E q u ip m e n t sa le s ..............................  M  L
P ro d u c t sa le s .................................  S L
P ublic  re la tio n s ............................  S S
L abo r re la tio n s .............................  S S
M ark e t d ev e lo p m en t.................. S M
S afety  eng ineering .......................  S M
Packaging d ev e lo p m en t  S M
Foreign  reh a b ili ta tio n ................  S M
S o u th  A m erican dev e lo p m en t. S M
A dv ertis in g ......................................... S S
Process im p ro v em e n t..................... M  L
P o stg rad u a te  s tu d y ..................... S M
Traffic a n d  s h ip p in g ...................  S S
In s tru m e n ta t io n ...........................  S M

M oderate ly  S a tu ra te d
P roduc tion  su p erv is io n .................. L  L
P la n t m a in te n an ce ......................  M  M
P lan t c o n s tru c tio n .......................  M  S
P ilo t pi a n t  o p e ra tio n ...................... L  L
Personnel p ro b lem s.....................  S S
In d u s tria l fellow ships................. S M
C o n su ltin g  ..............................  M  M
L ite ra tu re  & p a te n t search ing . S S
C hem ical econom ics...................  S  S

L argely  S a tu ra ted
E q u ip m en t d es ign   L  M
L a b o ra to ry  re se a rc h ...................  S S
F edera l g o v e rn m en t   M  S
College te a c h in g ...............................  M  S
F in an c e ................................................  S  S
A rm ed  forces (C W S ) .............. M  S
P a te n t d ev e lo p m en ts .....................  S S
M un ic ipal & S ta te  govern­

m e n ts  ................................................ S S
Jo b b ers  & re p re se n ta tiv e s . . . .  S S
In d ep en d e n t m an u fac tu rin g . S  S

1 These columns are intended to indicate very 
roughly the estimated present absorption of engineers 
according to activity classifications and  the visualized 
capacity of these activities to absorb additional chem­
ical engineers in  the postwar period after the initial 
readjustment phase. The letters Indicate relative num ­
bers of engineers, as follows: S = small, M = medium, 
L  = large.

nearly half planned to go to college after 
the war and that more than 80 percent of 
these wanted to study engineering. This 
is just one instance of how the spectacular 
achievements of engineering and science 
in the war have captured the imagination 
of young men. Yet, it is very likely that 
most of these students are uninformed as 
to the exact distinction between vocational 
and professional training. Many of them 
will visualize themselves doing the work 
of a technician when they enroll without 
realizing the difference between the work 
of the technician and that of the engineer.

T he inevitable result of trying to attain 
a profession for which they are not suited 
will be disappointment, failure and the 
stigma attached to having missed one’s 
goal. Yet, even in the past, only about 
40 percent of our freshmen engineering 
students have succeeded in securing their 
degrees at the end of four years. Possibly 
a solution could be worked out by stressing 
the fact, found by a study made by the 
Society for the Promotion of Engineering 
Education, that industry needs about 
three technicians for every college gradu­
ate and that the earning power of these 
men, as shown by the study of a group of 
1,000 two-year technical graduates, is

within five percent of a large group of 
four-year college graduates. If industry 
and our schools should refuse to define 
and give the proper recognition to these 
technicians as a class, it is certain that the 
unions would do so, with full and vengeful 
success.

If such should happen, then our pro­
fessional men, especially the inexperienced 
and young engineers, may suddenly find 
themselves sucked in and absorbed by this 
large group of technicians, either through 
sheer moral pressure or by Goebbelsian 
glibness on the part of certain outside labor 
unions. The engineer will then lose all 
his identity as a professional man. All his 
freedom of action and decision, his re­
sponsibilities for which he has groomed 
and conditioned himself and worked so 
hard to attain, will vanish completely.

Make no mistake about it, the unions 
will have powerful arguments to present 
to the young engineers, especially to  those 
men who, for one reason or another, do 
not or cannot advance fairly rapidly. T he 
monthly earnings of the engineering gradu­
ate just entering industry will drop from 
the present bloated average of about $200 
to S210 a month for the first year to about 
$150 a m onth. Some unionized techni­
cians are now receiving a starting salary of 
$145-200 a m onth. T he unionized man 
is fairly well assured that his salary will 
not drop too drastically, so that it may 
not be uncommon for the sub-professional 
worker to be at a higher income level than 
many young engineers. Such realities may 
tend to b lunt the edge of arguments about 
long-range career and professionalism in­
sofar as the young individual engineer is 
concerned.

BY T H E  H ORNS

T hat the threat of outside unionization 
to the professional worker has now been 
fully recognized is proved by the recent 
action of the American Society of Civil 
Engineers. This organization has appro­
priated $50,000 to  engage four full-time 
regional field representatives to sponsor 
local collective bargaining agencies of pro­
fessional engineers, under A.S.C.E. aus­
pices, in areas where the Society has local 
sections. Officers of this organization have 
become convinced that many qualified 
engineers have already been faced with 
the unpleasant choice of joining an existing 
union or of losing opportunities for desir­
able jobs. T he only alternative for many 
professional engineers, so argue A.S.C.E. 
officials, is to organize with their profes­
sional fellows and to choose members from

B ep rin ts  o f th is  re p o r t a re  availab le  
a t 25 cents p e r  copy. A ddress the  
E d ito ria l D ep artm en t, Chem & Met., 
330 W est 4 2 n d  St., New Y ork 18, N. Y.

T ab le  V— W here  C hem ical E ng ineers  
Can Be A bsorbed in  th e  Postw ar 

In d u s tr ia l Set-Up
P re s e n t P o s tw a r  

R e l-  A bso rb - 
a t iv e  ing 

A b so rp - C a p a -  
In d u s try  tio n 1 c i ty 1

P e tro le u m  re f in in g   L  M
F o o d  p ro cess in g   S M
S y n th e tic  ru b b e r  p ro cess in g   L  M
P la s t i c s ...................................................  M  L
A ir c o n d itio n in g   S  M
A v ia t io n ................................................. S M
S y n th e tic  te x tile  f ib e rs .................... M  L
L ig h t m e ta ls ........................................  M  M
S y n th e tic  p h a rm a c e u tic a ls   S  M
L iq u id  fuels from  c o a l    S M
S y n th e tic  o rgan ic  chem ica ls ,

m isc .....................................................  ^  k
A g ricu ltu ra l c h e m ic a ls   S M
G lass and  c e ra m ic s ...........................  LM  M
C h e m u rg y    ® q*
In d u s tr ia l  w a s te  u t i l iz a t io n   S
Sm okeless fu e ls   S S
P ro te c tiv e  c o a tin g s ............................... M  M
S o lv e n ts .....................................................  ^
P a c k a g in g .................................................  S S
P u lp  & p a p e r .................................  M
H e a v y  ino rg an ic  c h e m ic a ls   L  L
L e a th e r  & le a th e r  s u b s t i tu t e s . . .  S  M
C o n tro l in s tr u m e n ts ............................. S M
L im e & c e m e n t   S o
P ig m e n ts  & d y e s .................................... M  M
In d u s tr ia l  exp lo sives ............................  S
P erfu m e s  & co sm e tic s .........................  S S
E q u ip m e n t design  & m a n u fa c tu re  L  M
S oaps & d e te rg e n ts ..............................  M  M
F a ts  & o ils ................................................ S M

i  These columns are intended to indicate very 
roughlv the estimated present absorption or engineers 
according to industry classifications and the visualized 
capacity or these industries to absorb additional chem­
ical engineers in the postwar period after the initial 
readjustment phase. The letters Indicate relative num ­
bers of engineers, as follows: S = small, M = medium, 
L  = large.

the group thus formed to bargain in their 
behalf. T he Society takes the view that 
the situation has already become too criti­
cal to await national or state legislative 
correctives. T he outcome of this bold and 
unorthodox move will certainly be watched 
with interest by all professional men 
throughout the country’.

Just recently the American Institute of 
Electrical Engineers authorized the ap­
pointm ent of a comm ittee to study 
broadly the whole subject of employment 
of electrical engineers, including security 
and employment, compensation and col­
lective bargaining. Similar investigations 
are being made by a num ber of other 
groups. Obviously, if results of these 
studies show that engineers should organ­
ize as a body, then they should certainly 
provide the strongest kind of an organiza­
tion possible.

A little prophecy is a dangerous thing, 
bu t the editor of this report still dares to 
predict that the chief postwar difficulties 
of the chemical engineer, especially the 
young man, will lie more in threats to his 
professional standing from outside union 
and social forces than in any problem of 
getting located in his preferred work in 
industry’. Until a general solution is found, 
the engineer’s only answer to such outside 
threats will be to hold even more stead­
fastly to all the ideals and ethics of his 
profession, the code of the man who serves 
unselfishly.
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n o m s  E t i Ę M M T  m m

THEO DO RE R. O L I V E ,  A s s o c i a t e  E d i t o r

either to the upstream pressure or to the 
atmosphere. In operation, when the up­
stream pressure is applied to the control 
chamber outside the tube, thus balancing 
the pressure on both sides, the valve seats 
tight. W hen  the three-way control valve 
handle is turned to disconnect the up­
stream pressure from the control chamber 
and vent the latter to the atmosphere, the 
unbalanced pressure inside the tube dis­
tends it and causes the valve to open wide.

Since the valve employs no seat, disks, 
springs or weights and has no packing* 
gland, stuffing box or exposed members, it 
is said to be very simple to maintain and 
to require no more headroom than a pipe. 
It can be controlled from a central remote- 
control station if desired, and can be oper­
ated hydraulically or pneumatically by va­
rious systems.

G EN ERA L-PURPO SE ELEC TRO D E
F o r  t h e  a r c  welding of mild steel in 

all positions, with either alternating or 
direct current, the Lincoln Electric Co., 
Cleveland, Ohio, has developed Fleetweld 
37, a new general-purpose electrode. T he 
electrode is said to operate with absolutely 
no slag interference when welding vertical 
down, the fastest position for 8- to 16-gage 
steel. T he  electrode permits higher weld­
ing speeds since it is capable of withstand­
ing higher currents, both alternating and 
direct. W ith  the proper current it is 
claimed neither to stick to the work nor to 
burn through. Tests on welds so pro­
duced are said to have shown tensile 
strengths from 70- to 80,000 lb. per sq.in., 
yields strengths from 60- to 68,000 lb. per 
sq. in. and ductility of 18 to 25 percent.

ULTRA V IO L E T  PH O TO M ETER
A n  u l t r a  v i o l e t  photometer, developed 

by engineers and scientists of E. I. du Pont 
de Nemours & Co., primarily for the detec­
tion of low concentration of carbon di­
sulphide vapors in air, is expected also to 
be suitable for the detection of dangerous 
concentrations of other gases and vapors. 
According to present plans, instruments of 
this general type will be manufactured by 
the M ine Safety Appliances Co., P itts­
burgh, Pa. T he new instrum ent is much 
faster and simpler than analyzers previously 
used and is so sensitive that it can detect 
one part of CS, in 1,000,000 parts of air. 
Giving instantaneous readings, it is capable 
of operating on continuous samples.

Operation of the photom eter is based on 
light absorption by gases. M ost gases, in­
cluding the constituents of the air itself, 
absorb light of some particular wavelength, 
in effect casting a shadow where that par­
ticular wavelength of light would other­
wise have fallen. Carbon disulphide, for 
example, strongly absorbs light of 3,132 
angstrom units wavelength. Therefore, the

P IP E  LINING M ATERIAL
I n t e r n a l  insulation permitting the use 

of carbon steel pipe of ordinary weight and 
construction for the handling of high tem ­
perature fluids such as petroleum gases, 
superheated steam and mixed vapors at 
temperatures as high as 1,000 to 1,500 deg. 
F., has been developed by Baldwin-Hill 
Co., Trenton, N . J. Known as Insidline, 
the new construction consists of a layer of 
high temperature insulating material placed 
against the inner surface of the pressure 
piping, retained and protected by metal 
liners so arranged as to provide adequate 
expansion clearances, with the minimum 
of heat flow through the metal. T he inner 
liner is not required to resist pressure and 
therefore is not made pressure tight. The 
insulating material is a felted block with a 
diatomaceous earth base reinforced with 
amosite asbestos fibers. T he composition 
and thickness of the inner liner can be 
varied to meet conditions of temperature, 
corrosion, erosion and velocity encountered 
in various installations.

The primary objective of this new con­
struction is to hold the temperature of the 
pressure piping to 650 deg. F. or below and 
so prevent creep under usual stress allow­
ances. An incidental advantage is heat sav­

A pplying lin in g  to  in s id e -lin ed  s te e l pipe

Flexfio rem o te-con tro l valve

ing, together with simplification of the 
design of the piping through reduction in 
the number of expansion joints and other 
provisions for pipe expansion.

Insidline applications have been made 
for flue gases, steam, petroleum gases, hy­
drogen and fluid catalysts, for pressures up 
to 300 lb., at temperatures to 1,500 deg. F. 
in various combinations. Such linings have 
been placed in pipes ranging in size from 
2 in. up to 100 in. diameter and single 
lengths up to 60 ft.

R EM OTE-CON TRO L VALVE
N e w  i n  p r i n c i p l e ,  the Flexflo remote- 

control valve shown in an accompanying 
illustration has been developed and in­
troduced by the Grove Regulator Co., 
6527 Green St., Oakland 8, Calif. The 
new valve operates by manual or automatic 
remote control, employing the pressure of 
the fluid handled to open or close its 
ports. Since virtually no external force is 
required, even a large 24-in. valve can be 
opened or closed as readily as Iff-in. valve, 
according to the manufacturer.

T he valve is intended for cold fluid serv­
ice, for handling water, salt water, chemi­
cal solutions, oils, gases and air. Owing 
to the fact that only one non-metallic 
operating part is employed, the valve is 
claimed to be extremely resistant to cor­
rosion and erosion, as well as to electro­
lytic action. Furthermore, it is self-com­
pensating for wear, Capacity is said to be 
considerably greater than that of a globe 
type valve of the same pressure drop.

Construction is illustrated in the cut­
away view. T he valve consists of a body 
within which is a slotted pipe-like core 
containing a solid barrier at its center. A 
resilient tube of some material such as 
rubber or synthetic rubber is slipped over 
the core. Outside the resilient tube is a 
control chamber which can be connected 
by means of the small three-way control 
valve shown beneath the main valve,

T y p ica l w elds  w ith  new  e lectrode
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P ro te c te d  s q u ir re l - c a g e  m o to r

carbon disulphide analyzer is operated on 
ultra-violet light from a mercury lamp 
and is provided with an optical system, in­
cluding filters, so selected that about 60 

* percent of the photometric response of the 
electric eye is due to light of this wave­
length. Air to be analyzed is pumped 
through several small chambers in the an­
alyzer which filter out dust, oil and mois­
ture, and then into a pair of parallel tubes 
about 31 in. long. Contaminated air flows 
through the first tube and then through a 
canister of activated charcoal which re­
moves the CS, and returns the purified air 
into the second tube. In this way a con­
tinuous comparison of the purified and 
contaminated air is made, one part of 
vapor in 1,000,000 parts of air producing 
an absorption of 0.02 percent, which is de- 
tectible by the instrument.

PROTECTED  MOTOR
F o r  u s e  in all kinds of industries, a new 

type all-purpose, continuous-duty, poly­
phase squirrel-cage induction motor has re­
cently been announced by Fairbanks, 
Morse & Co., 600 South Michigan Ave., 
Chicago, 111. T he motor is said to be fully 
protected against flying particles and drip­
ping liquids as well as other industrial 
motor hazards. It employs this company's 
recently developed ccntrifugally cast C op­
per-spun rotor and is equipped with ball 
bearings sealed in cartridge-type housings. 
Cross-flow ventilation is obtained through 
protected inlets and exhausts at the ends 
of the motor, designed to assure uniform 
cooling and the elimination of ho t spots. 
The new construction is available in frame 
sizes from 224 to 365, inclusive. Among 
the special features may be mentioned the 
fact that the frame is cast in one piece 
with rib sections to give added strength 
without increase in weight. Another new 
feature is an innovation in the conduit 
box. W here space is limited, the conduit 
can be brought up between the motor feet 
to a tapped hole in the motor frame and 
the conduit box cover assembled flush 
with the frame, thus eliminating the ex­
ternal box.

PORCELAIN-FRAME
THERM OM ETER

m S,° EST"  * *  difficulty of securing 
metals, the H-B Instrument Co.. 2502 
North Broad St., Philadelphia 32, Pa., has 
dc' c\°Ped * P°rcelain-frame thermometer 

15 " scd chiefly in the petroleum field
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P o rce la in -fram e th e rm o m e te r C ro ss  se c tio n  of co n s ta n t- le v e l D o rrc o  V a c u a to r

F le x ib le - m o u n tin g  b lo w e r

for determining the temperature of liquids 
in tank cars and other containers. As 
shown in the accompanying illustration, 
the frame, handle and cup arc all in one 
piece. T he  thermometer tube is attached 
to the frame with two Monel metal bands. 
Units are available in a range of 0 to. 160 
deg. F., with a red-liquid-filled ther­
mometer, graduated .in single degrees, but 
other ranges can easily be made up to a 
top limit of 700 deg. F. or even higher, if 
necessary. Advantages for the new design 
include reduction in number of parts from 
14 to4, and an increase in weight from 4 
oz. to 1 lb., permitting the thermometer 
to sink freely in viscous liquids.

M OTOR-DRIVEN BLOW ER
D e v e l o p e d  especially for building into 

machines is a new all-purpose blower desig­
nated as Model No. 6S Utility Blower, 
which is being manufactured by the Ilg 
Electric Ventilating Co., 2850 North 
Crawford Ave., Chicago 41, 111. As appears 
from the accompanying illustration, the 
housing and stand of the new blower are 
made of die-stamped steel, power being 
supplied by a series-wound, 110-volt, single^ 
phase, 60-cycle motor operating at 3,400 
r.p.m. Various arrangements are available 
including different combinations of blower, 
stand, and inlet and discharge flanges.

LOCK-ON SHEAVE
Q u i c k  and easy mounting and dem ount­

ing are features of the new Magic-Grip 
sheave which has recently been announced 
by Allis-Chalmers Mfg. Co., Milwaukee, 
i u- s' lcave employs a tapered split 
bushing which slides almost all the way into 
the tapered bore of the sheave without 
forcing. A slight clearance is left between 
the bushing collar and the sheave hub. 
Tightening of hollow headed cap screws 
draws the bushing deeper into the tapered 
bore, compressing the split sleeve and

R e m o v in g  M a g ic -G r ip  s h e a v e

locking the entire sheave uniformly to the 
shaft. Torque is transmitted through keys. 
Removal is accomplished by employing two 
of the cap screws as jack screws which are 
inserted into tapped holes in the bushing 
collar and turned, separating, the bushing 
from the sheave. T he bushing then regains 
its natural expansion and automatically 
breaks its grip on the shaft.

VACUUM FLO TA TIO N  U N IT
D e v e l o p e d  primarily for the removal 

of grease and light, difficult-to-settle solids 
from sewage and trade wastes prior to 
clarification, a new unit known as the 
Dorrco Vacuator which has recently been 
introduced by the Dorr Co., 570 Lexing­
ton Ave., New York 22, N . Y. W hen a 
trade waste is aerated, the largest air bub­
bles rise rapidly and escape to the atmos­
phere, while the finer bubbles are released 
slowly at ordinary pressures. W hen  a 
vacuum is applied immediately after the 
escape of the large bubbles, the minute 
bubbles are released rapidly and attach 
themselves to light, suspended solid par­
ticles, carrying them to the surface. This 
principle is applied in the new equipment 
for the separation of grease, scum and 
light solids in handling sewage, as well as 
industrial wastes such as those produced 
in tanneries, gelatin plants and oil re­
fineries.

T he Vacuator accomplishes the action 
described in three steps, the first two tak­
ing place outside the Vacuator tank proper. 
T he first step is aeration in a mechanical 
aerator. Deaeration then takes place in a 
small compartment or connecting chan­
nel where the larger air bubbles are re-
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leased. Finally, the light-solids fraction is 
floated and removed in the Vacuator itself. 
Sometimes, where sufficient entrained, gases 
are present in the feed, pre-aeration is un­
necessary. _ t.V -

Tlie equipm ent coiisists'rof a'cylindrical 
tank with a dome-sliap'cd ¿over in which a 
constant vacuum of about 9 in. Hg is main­
tained. T he feed enters through a dentral 
draft tube and is distributed radially close 
to the liquor surface:-Floated solids, buoyed 
up by the fine air bubbles, are continuously 
removed from the surface by means of a 
skimmer mechanism having hinged blades 
which push the light solid m atter up a 
ramp and into a trough a t one point in 
their rotation around the periphery of the 
tank. The grease or scum drops to a 
barometric leg for continuous discharge, 
while the clean effluent passes under a cir­
cular baffle and discharges over a weir into 
a peripheral channel from which it flows 
to a sealed chamber and discharges through 
a barometric leg. Coarse solid particles 
which settle are raked to a central sludge 
outlet which is also sealed off to prevent 
loss of vacuum.

At present the equipment is available 
in sizes ranging from 10 to 60 ft. in 
diameter and in two types, the constant- 
level type described here, and a variable- 
level type intended particularly for sepa­
ration of floating material which is ex­
tremely light and cannot readily be raked 
up a ramp.

h o t -g a s  f u r n a c e

F o r  t h e  p r o d u c t i o n  of hot gases for 
heating spray towers and dryers, Air D e­
vices, Inc., \ l  East 42nd St., New York 
17, N. Y., has developed the Agitair fur­
nace which delivers a hot gas consisting of 
a mixture of products of combustion and

A g ita ir  h o t g a s  g e n e ra t in g  fu rn a c e

N ew  c o rro s io n  r e s is t i n g  m o to r

air or recirculated gases at discharge tem­
peratures up to 1,700 deg. F. T he furnace 
is oil or gas fired and may be used, ac­
cording to the manufacturer, for the 
processing of all types of materials not af­
fected by contact with hot combustion 
gases. T he furnace consists of an air- 
jacketed combustion ¿hamber provided 
with a draft regulator. Adjustable fresh-air 
intake dampers control the am ount of air 
admitted into the air jacket, and this air, 
after taking up heat radiated from the 
inner furnace shell, mixes with the out­
going combustion gases. Control of the 
furnace is fully automatic, with constant 
discharge temperature maintained by 
modulating controls and a reversing type 
burner control motor. T he furnace can 
operate at rates down to 25 percent of full 
capacity, according to the manufacturer, 
without producing smoke or odor, except 
the odor due to sulphur in the fuel.

SEALED M O TOR
F o r  u s f .  in atmospheres containing cor­

rosive gases and vapors, or abrasive dust, 
as well as excessive moisture, the Crocker- 
W heeler Division of the Joshua I-Iendy 
Iron W orks, Ampere, N . }., has developed 
the Senledpower corrosion-resistant motor 
which is built in sizes from 1 to 15 hp., 
for operation on any polyphase power 
supply. T he new motor is totally inclosed 
and fan cooled bu t has no cooling ducts to 
collect wet or sticky dust. All exposed 
parts are said to be highly resistant to acid 
and alkaline conditions. In addition to 
mechanical scaling of the entire motor, 
each coil is individually scaled against 
moisture, fumes, vapor and dust by a 
vacuum impregnation process.

SELF-BALANCING
I’O TEN TIO M ETER

R e d e s i g n  of its Pyromastcr self-balanc­
ing potentiom eter has been announced by 
The Bristol Co.. W atcrburv 91, Conn. 
T he new model 431 instrum ent has a uni­
versal wall or flush mounting case, con­
siderably deeper than the previous model, 
and an internal hinged panel on which 
are mounted the pen, indicator drive 
mechanism and control mechanism. This 
arrangement makes possible servicing and

Im p ro v e d  P y ro m a s te r  r e c o r d e r  c o n tr o l le r

replacing of any part without disturbing 
other parts, and permits including control 
relays in electric type instruments within 
the instrument case, thus eliminating con­
siderable external wiring. The instrument 
is available in both electric control and 
pneumatic control types, employing the 
same basic principle as previous models of 
the Pyromaster, which required no con­
tinually moving mechanical elements and 
were said to be unaffected by vibration.

FLAT-SPRAY NOZZLE
A s p e c i a l  f e a t u r e  which permits 

cleaning of the orifice during operation 
has been incorporated in a new flat-spray 
nozzle recently pu t on the market by 
Spraying Systems Co., 4023 W est Lake 
St., Chicago 24, 111. This nozzle employs 
a long-wearing hardened steel orifice and 
is provided with a clean-out needle which 
makes it unnecessary to cease operation for 
cleaning. Various capacities and spray 
angles are available, while the nozzle may 
be built of many materials besides steel, 
if desired.

H IG H  CAPACITY PR ESS
M o d e l  T-4 is the designation of a new 

high-capacity press for ceramics and powder 
metallurgy recently designed by F. J. 
Stokes Machine Co., Tabor Road, Olney 
P. O., Philadelphia 20, Pa. Pieces up to 
2J in. in diameter with a die-fill of 1 j  in. 
are compressed by this machine at rates of 
20 to 60 per minute. Pressures up to 12 
tons are applied from both top and bot­
tom and pressure adjustments may be made 
while the machine is in operation. T he 
new press includes such features as sepa­
rate ejection and compression levers; screw 
adjustments for compression; independent 
ejection cam; special clutch and combined 
brake which starts and stops the machine 
instantly, even under full compression 
load; variable speed drive; and adjustable 
gibs to maintain close accuracy in punch 
and die alignment.

MANUAL CONTROL VALYE
D e s i g n a t e d  as Type 4 6 1M, a new 

manual control valve for all liquids, gases 
and for steam sendee, has been announced 
by the Fisher Governor Co., Fisher Build­
ing, Marshalltown, Iowa. The valve is in­
tended for throttling control on installa­
tions where high pressure drop or other

T y p e  T -4  h ig h  c a p a c i ty  p re s s
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severe conditions are encountered and has 
been designed primarily for refinery service 
for handling residual oils with coking 
properties, or for pressure breakdown from 
reaction chambers.

The valve body construction employs a 
single-seated, plug-type inner valve which 
is sleeve guided, and a streamlined hodv 
contour to ensure low head loss and mini­
mize possibility of deposition of solids 
within the valve structure. T he inner 
valve, sleeve guide and seat ring are of 
hardened stainless steel, the valve being 
chrome plated. A connection is provided 
to permit flushing the inner valve sleeve 
guide with a clean flushing oil to prevent 
coke formation and insure free movement 
of the inner valve member. The heavy 
manual operating mechanism is spiral 
geared for ease in operation. A special in­
dicator plate provides for accurate valve 
positioning. T he valve is easily converted 
to automatic diaphragm motor operation 
while retaining possibility for manual 
positioning of the inner valve, if necessary.

VACUUM SW ITCHES
S u i t a b i l i t y  for use in hazardous loca­

tions where fire and explosion are a con­
stant risk is an important characteristic of 
four new vacuum switches rccentlv an­
nounced bv the Tube Division of General 
Electric Co.’s Electronics Department, 
Schenectady, N . Y. Mounting the con­
tacts in a vacuum makes the switches rela­
tively free from corrosion and arcing and 
frees them from the effects of dirt and 
oxidation. Vacuum construction also per­
mits these switches to handle additional 
current for their size. Three of the four 
types are rated at 8, and one at 10 amp., 
at 250 volts a.c. Motion is transmitted to 
the contacts through a flexible diaphragm 
which seals the tube interior from the at­
mosphere and at the same time acts as a 
natural fulcrum point for the operating

ROTARY PUM P IM PROVEM ENTS
S e v e r a l  new developments have been 

introduced into the line of rotary pumps 
manufactured bv the Blackmer Pump Co., 
Grand Rapids, Mich. Several of these de­
velopments have occurred in marine-type 
pumps which are believed to have indus­
trial applications. One is a new pump with 
built-in relief valve for lubricating oil 
handling which has a capacity of 50 g.p.m. 
at a discharge pressure of 20 lb. per sq.in., 
and is operated by a direct-connected 3-hp. 
motor at 870 r.p.m. Tire motor is sup­
ported by a bracket made of welded steel 
plate which, in marine use, is bolted to a 
bulkhead. The pump is mounted vertically 
on the base of the bracket, permitting free 
access for lubrication and adjustment. An­
other marine type pump having a capacity 
of 100 g.p.m. at 100 lb. pressure, powered 
by a 15-hp. gearhead motor, is mounted on 
a fabricated steel base designed to permit 
free access for lubrication and other service 
operations. A twin pumping unit having 
pumps of 90 g.p.m. capacity each, at pres­
sures up to 100 lb„ uses a single motor 
clnse. connected to the two pumps through 
reduchon gearing and twin clutches so 
that the pumps may be operated singlv or 
together. Designed primarily for petroleum

A rc o  M ic ro k n ifc  fo r  film  te s t in g

blending operations, the pump provides 
double capacity to take care of temporary 
peak requirements or permit handling two 
different liquids simultaneously w ithout 
contamination.

EQ U IPM EN T B R IEFS
D e v e l o p e d  by Battellc Memorial Insti­

tute at Columbus, Ohio, a new silver 
babbitt said to have the same bondability 
and corrosion resistance as tin-based bab­
b itt, and to retain its hardness at operating 
temperatures without squeezing out of the 
bearing, has been announced by National 
Bearing M etal Corp., St. Louis, Mo. Silver 
alloyed with a properly balanced lead-base 
babbitt is employed as a means of circum­
venting the shortage of tin.

E x t e n s i o n  of its line of explosion-proof 
laboratory equipment, to include electri­
cally heated temperature control cabinets 
and constant temperature baths, has been 
announced by Precision Scientific Co., 
1750 N orth Sheffield Ave., Chicago 47, 
111. W iring is inclosed in vapor-tight ex­
plosion-proof conduit fittings and electrical 
controls are mounted in explosion-proof 
housings to conform with Class 1, Group 
D hazardous-location requirements. H eat­
ing elements operate at low wattage density 
and at black heat to minimize temperature 
differential between the air and the heater 
surface.

A c c u r a c y  of plus or minus 1 percent 
of full scale deflection up to 5,000 r.p.m. 
is claimed for a new electric tachometer 
announced by the Ideal Commutator 
Dresser Co., 1344 Park Ave., Sycamore, 
111. The instrument, which may be used 
either as a hand or as a separable tvpe, 
consists essentially of a small generator 
and an electric meter. A  switch is pro­
vided to give a high and a low range. Since 
the meter and generator are separable, con­
nected together by a bayonet lock, they 
may be separated and wired to each other 
by several hundred feet of two-conductor 
wire for separate mounting of the two 
parts.

PA IN T FILM  TESTER S
D e v e l o p m e n t  of two new machines 

for controlled testing, measurement and 
evaluation of the flexibility, scratch hard­
ness and adhesion of paints and other 
coatings has been announced by the Arco 
Co., Cleveland, Ohio, manufacturers of 
industrial and other finishes. Test mcasure-

N e w  M a so n ry  T re a tm e n t

T h e  tw o  v ie w s  a b o v e  s h o w  b e to r e - a n d -  
a f t e r  a p p e a r a n c e  o f a  b r ic k  a n d  c o n c r e te  
f a c to r y  b u i ld in g  w h ic h  h a s  b e e n  t r e a t e d  
w i th  W a te r f o i l ,  a  n e w  p r o d u c t  o f  t h e  A . C. 
H o r n  C o., 43-3G T e n th  S t. ,  L o n g  I s la n d  
C ity  1, N . Y . T h is  p r o d u c t  is  m a n u ­
f a c tu r e d  f r o m  i r r e v e r s ib le  i n o r g a n ic  g e ls  
w h ic h , w h e n  a p p l ie d  to  c o n c r e te ,  b r i c k  o r  
s tu c c o  s u r f a c e s ,  r e a c t s  c h e m ic a l ly  w i th  
th e  l im e  in  th e  m a s o n r y  to  fo r m  a  h e a v y  
c o a t in g  w h ic h  is  s a id  l i t e r a l l y  to  " w e ld ” 
i t s e l f  to  th e  s t r u c tu r e .  T h e  r e s u l t in g  
c o a t in g  is  s a id  to  p e r m it  th e  m a s o n r y  to  
" b r e a th e ,”  a n  e s s e n t ia l  q u a l i ty ,  b u t  to  
im p e d e  th e  a b s o r p t io n  o f  w a te r  in  l iq u id  
fo rm , t h u s  in h ib i t i n g  th e  r u s t i n g  o f  s te e l  
r e in f o r c in g  b a r s .  T h e  n e w  m a te r i a l  is 
s a id  n o t  o n ly  to  r e s to r e  m a s o n r y  s u r f a c e s  
a n d  k e e p  u p  a p p e a r a n c e s  b u t  to  in c r e a s e  
th e  life  e x p e c ta n c y  o f  t h e  s t r u c tu r e .

merits of flexibility are made on a machine 
known as the Arco Elongaugc. This ma­
chine has been developed around a con­
ventional Erichson sheet metal testing ma­
chine which was adapted to provide auto­
matic control and accurate measurement 
for cycle testing. M ounted with the 
observation well in a vertical position, the 
machine permits water from a hypodermic 
syringe to contact the paint film being 
tested. T he steel of the test panel and the 
copper of the hypodermic needle are con­
nected to a galvanometer. A constant speed 
drive geared to thrust a spindle against the 
back of the test panel distorts the panel 
until the insulating paint film fails. W hen  
water contacts the metal of the panel, the 
bimetal of steel and copper causes an 
instantly detected current flow. T hus the 
exact elongation at which film failure takes 
place is detected.

For measurement of scratch hardness and 
adhesion, the company has developed the 
Arco Microknife. This consists of a dia­
mond point cutting tool which is applied 
to the surface being tested under a measur­
able load as the point moves across the 
surface at constant speed and cuts re­
peatedly in a fixed position until the sub­
surface is revealed. T he load and number 
of strokes required to  wear through the 
film are the measure of scratch hardness. 
T he same machine is used for adhesion 
measurements by lateral adjustm ent of the 
movable sample earning platform. A 
standard stress is applied at progressively 
smaller spacings of the cuts until the  stress 
is sufficient to  displace the coating in the
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rO TH ER  VALVES^
/  f/u u n  th e .

CASH STAN D ARD  
^  LINE ^

Cash S tand ard  T ype 34 Pressure  
Reducing V alve. For p ra c tica lly  
all flu id s. H as ro ller  b ea r in g , 
a lso  ro ller  gu id es  th a t  kill s id e  
stra in s and s to p  pack ing trou b le  
— no lo st m otion.

S izes: Vz" t o  1 2 M i n c l u s i v e .  
H igh est in itia l p ressu re  800  lb s .:  
red u ced  p ressure vacuum  to  150 
lb s . Bodies: Iron, bronze, s te e l .  
Trim: i r o n ,  b r o n z e ,  s ta in less  
s te e l .  Ends: s c r e w e d , f la n g ed ,  
am m onia ty p e , w e l d i n g  ty p e . 
Bulletin 9 68 .

L e f t  —  T y p e  1000-JT P  
no rm a l size d ia p h rag m . 
M ade fo r  d e live ry  pres* 
su res over 30  lbs.

R ig h t  —  T y p e  1000-L P  
h a s  l a r g e  d ia p h rag m . 
M ad e  fo r  de liv e ry  p re s ­
su res  u n d e r  3 0  lbs.

J. he "1000" STREAMLINED V alve is 
a performer of top rank, rated on a 
basis of capacity — tight closing char­
acteristics and close delivery pressure 
control.

tive pressure control and also a  wide 
range of adjustment.

The straight line flow promotes greater 
capacity — the "1000" is single seated  
and its valve make's line contact with 
its seat ring which accounts for its tight 
closing characteristics — the unusually  
long diaphragm spring insures sensi-

The benefits from this kind of top per­
formance include: — practically zero in 
maintenance — elimination of failures 
— speedier production— smooth opera­
tion and no spoilage.

Cash Standard  Type 30-AP Valve 
g iv es  p rec ise  control o f  fluid  
p ressures, through a p ilo t con­
n ected  to  th e  p ressure under 
con tro l. For stea m , w a te r , a ir , 
and m ost flu ids.

Can b e  a p ressure reducing v a lv e  
or a back  pressure v a lv e  d e ­
pending on th e w a y  th e  control 
lines are  co n n ected . Pressures  
up to  600 lb s. S izes V2 ”  to  1 2 ”  
screw ed ; 1”  to  1 2 ”  fla n g ed  
ends; w id e  v a r ie ty  of m eta ls.

W rite tor Bulletin "7000” tor full details,

C a s h  S ta n d a r F )  

c o n t ro ls . .  Âk
B k  VALVES JgÊm
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P L O W  
S H  E S T

CHLORINATION
CAUSTIC EXTRACTION SO A K IN G HYPOCHLORITE BLEACHING ffPOCHLORITE OR CHLORITE BLEACHING pH ADJUSTMENT

C O N T IN U O U S  CHIORINATOR

CHLORINATED
STOCK WASHER¿ H t O R lM E  H A N D L I N G EXTRACTED 

STOCK WASHERI
n  THE b le a c h in g  o f  chemical w o o d  pulp, it must 
be r e m e m b e r e d  th a t  a n y  f lo w  diagram or d e s c r ip ­

t io n  is s u b j e c t  t o  m o d if ic a t io n  d e p e n d e n t  o n  th e  
c o n d i t io n s  a t  individual m i l l s  a n d  t h e  e n d  u s e  o f  th e  
p r o d u c t .

T h e  u n b le a c h e d  or “ b r o w n "  s to c k  r e su l t in g  from  
t h e  s u lp h a t e  (k r a f t )  p u lp in g  p r o c es s  is of vary in g  
c o m p o s i t io n  in  regard to its bleachability character­
istics, although it is p o s s ib le  b y  p rop er  a d ju s tm e n t s  
to h o ld  t h e  var ia t ions  v / i th in  a fairly n a rrow  range.

T h e  m u lt i s ta g e  process of bleaching is essentially 
an integrated system of u n i t s  w h ic h  are in terre la ted  
t o  a l lo w  a c o n t in u o u s  f lo w  o f  th e  s to c k  fro m  one 
to  the o n e  fo l lo w in g .  In e a c h  u n i t  or  s ta g e ,  th e  
s to c k  is  subjected to chemicals u n d e r  vary in g  con­
ditions of chemical a n d  s to c k  c o n c e n t r a t io n ,  t i m e  
o f  reaction, t e m p er a tu r e ,  d e g r e e  o f  a lk a l in i ty  or  
acidity, etc., dependent o n  th o se  fa c to r s  w h i c h  
effect e f f ic ie n t  a n d  e c o n o m ic a l  o p e r a t io n .  T h e n  
t h e  s to c k  is t h o r o u g h ly  w a s h e d  a f ter  e a c h  t r e a t m e n t  
t o  r e m o v e  t h o s e  m ater ia ls  w h i c h  h a v e  b e e n  
so lu b i l iz e d  b y  t h e  c h e m ic a l s  b e f o r e  p a s s in g  o n  to  
tire n e x t  s tage .

T h e  c o n s i s t e n c y  o f  t h e  b r o w n  s to c k  is first 
regu la ted  b e fo r e  t h e  a d d i t io n  o f  c h lo r in e .  In  th is ,  
th e  first s ta g e ,  t h e  m a ter ia ls  are c h lo r in a t e d  t o  
form  th r e e  ty p es  o f  e n d  p r o d u c ts ;  t h e  m a jo r  c o n ­
s t i t u e n t  b e i n g  w a te r - s o lu b le ,  t h e  s e c o n d  t y p e  is 
s o lu b le  in c a u s t ic  s o lu t io n s ,  a n d  t h e  r e m a in in g  m a t ­
ter  o f  su c h  n a tu r e  th a t  it m u s t  b e  o x id iz e d  b e f o r e  
i t  is s o lu b le  in  a lk a l in e  s o lu t io n s .  In  s o m e  cases  
l i m e  is a d d e d  t o  t h e  c h lo r in a te d  s to c k  t o  n e u tr a l iz e  
th e  a c id ,  h u t  th is  p ra c t ice  is n o t  n ecessa ry  if t h e  
m ill  e q u i p m e n t  is m a d e  o f  corros ion -res is tan t  
m ateria ls .

A f t e r  t h e  s to c k  h a s  b e e n  c h lo r in a te d ,  i t  is w a s h e d
free  o f  s o lu b le  res id u e  b e fo r e  p a ss in g  to  t h e  s e c o n d
sta g e ,  w h e r e  i t  is trea ted  w i t h  c a u s t ic  s o lu t io n .
T h i s  t r e a t m e n t  m a k e s  i t  p o s s ib le  t o  w a s h  o u t  th a t
p o r t io n  o f  t h e  c h lo r in a t e d  l ig n in  w h i c h  is s o lu b le  
in  alkali .

I h e  o x id a t io n  o f  t h e  r e m a in in g  l ig n in  is a c c o m ­
p l i s h e d  b y  t h e  a d d i t io n  o f  s o d i u m  h y p o c h l o r i t e  
s o lu t io n  w h ic h  c o m p l e t e s  t h e  p u r i f ic a t io n  a n d  
raises t h e  b r ig h tn e s s  o f  th e  p u lp .  It is u su a l ly  p e r ­
f o r m e d  in  a t  least  t w o  s ta g e s  s o  that t h e  c h e m i c a l  
c h a r g e  c a n  b e  d e c r e a s e d  a c c o r d in g  t o  t h e  r e q u ir e ­
m e n t s  o f  t h e  p u lp  t h u s  p r e v e n t i n g  e x c e s s iv e  
d e g r a d a t io n  o f  th e  p u lp .

W h e n  t h e  b l e a c h i n g  p r o c e s s  is c o m p l e t e ,  a 
w e a k  a c id ,  s u c h  as  s u lp h u r o u s ,  is a d d e d  t o  t h e  
w a s h e d  s to c k .  T h e  p u r p o s e  o f  th is  a d d i t i o n  is 
p r im a r i ly  t o  p r e v e n t  c o lo r  r ev ers io n ,  b e c a u s e  t h e  
a ck l  in a d d i t io n  to  r e m o v i n g  t h e  res id u a l  a c t iv e  
c h lo r in e  w h i c h  w o u l d  c a u s e  o v e r b le a c h in g  w i t h  a 
c o n s e q u e n t  lo s s  o f  s t r e n g t h  a n d  y ie ld  d i s s o lv e s  a n y  
c a lc iu m  or iron c o m p o u n d s  s o  th a t  t h e y  m a y  l ie

BLEACHED 
STOCK WASHER

BLEACHED 
STOCK WASHER1 Chemicals most widely used in bleaching pulp are chlorine 

caustic soda, lime, and calcium or sodium hypochlorite MIXER MIXER MIXER
RETENTION

o n d
EXHAUSTION

MIXER
CAUSTiC

E X T R A C T IO N
S O A K IN G

RETENTION
HYPOCHLORITE

BLEACHER
| | ; j;::; pH
ADJUSTMENTCONSISTENCY

R E G U L A T O R

ta  P r o c e s s

B R O W N  STOCK CHEST

STOCK CHEST STOCK CHEST STOCK CHEST STOCK CHEST BLEACHED
STOCK CHESTC h lor in e

L im e  o r  C a u s t i cDILUTION
TANK

C a u s t i c  s o d a  4 0  l b .
W a t e r  6 0 , 2 2 4  g a L
C h l o r i n e  ( p i n e )  1 6 0 - 2 0 0  l b .
C h l o r i n e  ( h e m l o c k )  1 4 0 - 1 8 0  l b .
S t e a m  3 , 1 2 0  l b .
L a b o r  I o p e r a t o r  a n d  I h e l p e r

C h lor iteBATCH
CHIORINATOR CAUSTiC

STORAGE
T o  b l e a c h  I t o n  o f  d r y  
s u l p h a t e  p u l p  o f  8 0 * 8 5  

G . E .  b r i g h t n e s s .

C h lo r in e

Z Z Z Z Z Z Z 2 Z Z Z Z
CAUSTIC HANDLING BLEACH MAKE-UP

4  After suitable retention fo r complete exhaustion 
of chlorine the pulp  is washed and thickened

5  Stock can be thickened on the two deckers at the 
left from  which it is discharged into the chest

8  After final hypochlorite stage, pulp h  again washed and the 
pH  adjusted by means of sulphur dioxide or sulphuric acid

§  Chlorine is mixed in bleach make-up tank with lime or caus 
tic to form hypochlorite. A caustic soda tank car

£ Any one of several types of washers can be used for 
thickeninjr and removal of excess chemicals

I S I I S

C H E M I C A L  Si M E T A T iL U IM S  I C  A T

k n g i n i c e i u n g
3 f A | c i f ,  M,',
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F O R  these advantages you can th an k  the unusual 
com pleteness o f  the C rane iine o f p ip in g  m ateri­

als, show n  by the  insta lla tion  at left. Every part, from  
p ipe  and p ipe Hangers to  valves and fittings, com es 
from  C rane. A nd from  end to end, the perfo rm ance 
o f every part is assured by C rane su p e rio r quality.

T ake a look  at C rane quality th ro u g h  the iro n  body 
w edge gate valves in th is hook-up . T h e  body is 
streng thened  to resist line strains. P o r t o p en in g s are 
stra igh t th rough , g iving stream line flow. A deeper 
stuffing box lengthens pack ing  life. T h e  stem  has ade­
quate pow er for positive seating , and  ex tra  long  
guides keep disc travel true.

W ith  such refinem ents m ark ing  every item  in the 
w o rld ’s largest line of p ip ing  equipm ent, C rane is 
your m agic w ord for better fluid h an d lin g  service 
w hether you need a single p ipe fitting o r  an en tire  
system. C rane C o.’s 89-year leadersh ip  in its field 
sees to that.

CRANE CO., G eneral Offices: 836  S. M ichigan  Ave.
Chicago 5, Illinois.

ELBOWS

B ig  T im es Coming . . .  II You're Not Behind Them

T h ere ’s a b ig  tim e com ing, if you 
save time p roducing .

T h ere 's  g o in g  to  be room  for ex­
pansion , if  you  kn o w  h o w  to  save 
space.

P erhaps w e can help  you  do b o th . 
A T & M  cen trifugals have  saved tim e 
and  floor space in  hundreds o f  proc­
esses. ■

In  f iltra tio n , fo r instance, one m anu­
fac tu rer ciit process tim e  in h a lf  and 
saved 25 to  40 percen t o f an expen­
sive chem ical b y  in s ta llin g  com pact 
A T& M  centrifugals instead o f a 
hard -to -clean , cum bersom e system  of 
filters.

In precipitation, an o th er A T & M  
custom er w h o  used to  w a it  for a 
particle-sized substance to  se ttle  in 
tan k s now  gets th e  benefits o f  im m e­
d ia te  p rec ip ita tio n , finer degree of

centrifugals engineered to  solve your 
p a rticu la r  p roduction  problem . Strict 
confidence w ill be preserved. W rite 
A m e r ic a n  T o o l & M a c h in e  C o ., 
1415 H yde P ark  A venue, Boston, 
o r 30A C hurch  S t., N ew  Y ork , N . Y.

AT&M  centrifugal.
In impregnation, th e  story' is the  

same. AT&M  centrifugals require 
less room  than  kiers, tanks or au to ­
claves, and often do th e  job m uch 
m ore successfully. Centrifugal force 
presses liquids in to  semi-solids or 
solids faster, more uniform ly -then  
m ay th ro w  off th e  surplus in the 
same sw ift, space-saving operation.

Dehydration? Coating! If yrou are 
n o t using centrifugals in these proc­
esses today', w hy  not find out how  
m uch tim e and floor space they  m ight 
be able to  save you.

A T& M  engineers are now  avail­
able, as im m ediate national needs 
perm it, to  cooperate w ith  y'ou in 
p lann ing  in sta lla tions o f standard 
A T& M  centrifugals . . .  o r special

rience gained by solving many  ̂
engineering a n d  construction  ̂
problems in connection with go5 ¡. 
processing. a;

Inquiries involving gases» gas- n 
eous mixtures or liquid hydro- pi 
carbons receive action-attention 
from a pioneer-minded, fore- ^ 
sighted organization. So — ne» ar 
time, jot down Girdlerl

W hen confronted with a problem  
requiring a more efficient and  
economical gas process, call on 
Girdlerl Time-tested, practical 
processes are already available  
for most purposes. An unprece­
dented problem? Then, remem­
ber this. Girdler has a  complete 
staff — splendid research facili­
t ie s—  and a  backlog of expe-

Good Times or Hard Times 

—AT&M Centrifugáis Save  

Time and Space in —

Extraction

Dehydration

Filtration

Precipitation

Impregnation

Coating

VALVES • FITTINGS • PIPE 

PLUM BIN G • HEATING • PUM PS
IFUG
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M  m u m  MB MATERIALS
J A M E S  A.  L E E ,  M a n a g i n g  E d i t o r

SOLVENT EMULSION CLEANER
A solvent emulsion cleaner, Pennsalt E.

C. No. 10, developed by Pennsylvania Salt 
Manufacturing Co., Philadelphia, Pa., 
combines soap emulsifying action with sol­
vent penetration. Composed of emulsify­
ing agents and suitable solvents, it is of 
the self-emulsifying, non-phenolic type. 
Suggested uses are for removing grease, oil, 
smut, and drawing and buffing composi­
tions from metals and painted surfaces. 
Undiluted material may be applied cold or 
warm by dipping, spraying or brushing. It 
is applicable to power washer and soap type 
operations in water emulsion form or to 
increase effectiveness of alkaline cleaners. 
Packed in 55 gal. drums, it is available in 
commercial quantities.

CERAMIC COMPOSITION
A ceramic type composition which pro­

duces electrically conductive coatings that 
may be applied to a wide variety of non­
conductors including glass, plastics, porce­
lain, soapstone, wood, cloth and paper is 
being manufactured by E. I. du Pont de 
Nemours & Co., Wilmington, Del.

These coatings can be applied by spray­
ing, dipping or brushing, followed by air 
drying and, in some cases, baking. Con­
taining silver powder, the composition pro­
duces a surface of low electrical resistance 
and high conductivity, and is valuable for 
use in electrical condensers and other units 
employed in electrical circuits. Aging, or 
exposure to sulphides has only a slight 
effect upon the conductivity.

Several different formulations of the ma­
terial are being produced, each designed to 
meet the varying requirements of different 
base materials and degrees of adherence 
and film toughness. The coatings are dull, 
metallic gray in appearance. A thermo­
plastic conductive cement is one form. 
Others include a conductive coated cloth 
and a flexible conductive film. Four types 
are being produced bu t other formulations 
are available for evaluation purposes.

INSECTICIDE DUSTS
Two chemical dusts that give the grower 

a combination insecticide and fungicide 
against a wide range of insects and dis­
eases have been announced by E. I. du 
Pont de Nemours & Co., W ilmington 98, 
Del. These materials, designed especially 
for growers of potatoes and of farm garden 
crops, are Du Pont Potato Dust and Du 
Pont Garden Dust. Both have been tested 
under field conditions. These products 
contain no lime or any other harmful dilu­
ents, are easy to mix and apply, and can be 
dusted or sprayed at any time of day.

Du Pont Potato Dust contains calcium
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arsenate insecticide and Copper-A Com­
pound fungicide. It is recommended for 
control of Colorado potato beetles, flea 
and blister beetles, hornworms, leaf hop­
pers, early and late blight and other leaf- 
spot diseases. The potato dust may be 
used on tomatoes, eggplants, and peppers, 
but in that case the fruits should be washed 
thoroughly before using, to remove any 
possible poisonous residue.

Du Pont Garden Dust contains syn­
thetic cryolite insecticide, a material spe­
cially manufactured for fineness and uni­
formity, and the Copper-A Compound 
fungicide. It is recommended for Mexican 
bean beetles, flea beetles and blister beetles, 
striped and twelve-spotted cucumber 
beetles, leaf hoppers, various caterpillars, 
“worms” and "slugs” and other chewing 
insects, as well as various leaf spots, mil­
dews, and "blights” of vegetables and 
flowers. For sucking insects such as black 
or green aphis, a nicotine dust or spray 
should be used.

EMULSION CLEANER
A concentrate type emulsion cleaner, 

Pennsalt E. C. No. 2, comprising soaps, 
blending agents, and co-solvents for indus­
trial grease cleaning applications, and 
soluble in water and in hydrocarbon sol­
vents has been announced by the Special 
Chemicals Division of Pennsylvania Salt 
Mfg. Co., Philadelphia, Pa. I t may be 
diluted with from 5 to 20 parts of suitable 
solvents such as low-cost kerosene, Stod­

dard solvent, or light fuel oil distillate. 
Uses suggested by the manufacturers arc 
as an emulsifying solvent in removing car­
bonized oils, grease, smut, and drawing 
and buffing compositions. It finds use as 
a precleaner, prior to electroplating, yield­
ing a physically clean surface, and is also 
applicable to power washer and soak tank 
operations in water emulsion form or to 
increase the effectiveness of alkaline clean­
ers. The material also acts to inhibit rust 
formation. Packed in 55 gal. drums, it is 
available in commercial quantities.

METAL CELLULOSE GLYCOLLATE
The aluminum salt of cellulose glv- 

collic acid in which carboxy methyl 
(C IL C O O II) radical comprises the sub­
stituent group is known as Collocel A by 
the manufacturers, the Dow Chemical 
Co., Midland, Mich. It is unlike sodium 
cellulose glycollate, Collocel S, in that it 
is insoluble in water. Solution of Collocel 
A can be effected through the use of in­
organic or organic bases. It is produced as 
a cream to light brown powder passing 
a -fg in. mesh screen. T he apparent density 
of this product is 0.9 or approximately 56 
lb. cu.ft. Collocel A has been successfully 
used to improve the transparency of a 
glassine sheet. It can be used to produce 
grease and oil proof papers. T he wet 
strength of the paper can be increased by 
sizing with this material bu t the water 
absorbing property of the paper will be 
markedly reduced. The extensive com­
patibility of the material with direct and 
acid dyestuffs coupled with its inherent 
usefulness as a thickener has led to the 
successful development and application of 
Collocel A as a print paste thickener in 
the textile industry. Its solubility in aque­
ous solutions of amino alcohols indicates 
that this derivative should find application 
as a thickener or stabilizer since many of 
these alcohols are now used in cosmetic 
formulations. Films cast from ammoniacal 
solutions are transparent, hard, and possess 
excellent tensile strength. They are stable 
to light and heat. They are resistant to 
turpentine, vegetable and mineral oils and 
greases, and can be made water insoluble 
by incorporation of reactive materials such 
as water soluble urea and melamine resins 
and polycarboxylic acids which possess 
functional groups capable of reacting with 
the Collocel A molecule.

SODIUM CELLULOSE GLYCOLLATE
T he neutral sodium salt of cellulose 

glycollic acid or carboxyemethyl cellulose 
is known as Collocel S by the manufac­
turer, the Dow Chemical Co., Midland, 
M ich. I t is an interesting addition to  the 
group of commercially available water
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soluble cellulose esters because besides 
being a tough film forming material and 
possessing other useful properties charac­
teristic of cellulose esters, it has special 
characteristics by virtue of its salt character. 
It is produced in the form of a dry powder 
which is soluble in water bu t insoluble in 
all organic solvents. I t is unaffected by oily 
or greasy materials of animal, vegetable or 
mineral origin. It is odorless and nontoxic. 
Collocel S is stable to heat without discol­
oration at temperatures up to 175 deg. C. 
Although it will burn when once ignited, 
if offers no greater fire hazard than cellulose 
in the same physical form. Collocel S is 
stable to light and does not discolor on long 
exposure to ultra-violet light. It is availa­
ble in two viscosit}' types, low, and high.

T he properties of the material recom­
mend it for use wherever natural gums 
such as locust bean, karaya and tragacanth 
are employed. It can be used in formula­
tions requiring a thickener, stabilizer, ad­
hesive compound, emulsifying agent or pro­
tective colloid. It is suitable for application 
as a pigment disperser, print paste thick 
cner, warp sizing agent and assistant or base 
for water soluble inks. Collocel S is easilv 
removed from textiles by mild washing and 
docs not form precipitates with hard water. 
Films arc grease and oil resistant and 
should be useful in coatings requiring this 
property.

SYNTHETIC RUBBER
A new product which may result in bet­

ter automobile tires than can be made from 
GR-S (Buna S) rubber, because of greater 
energy resilience and higher resistance to 
cut and tear tendencies has been announced 
by Goodyear Tire & Rubber Co., Akron, 
Ohio. Butadiene is an ingredient but an­
other chemical has been substituted for 
stvrcnc in the new synthetic.

ALL-PURPOSE INSECTIFU GE
As a result of research by government 

agencies, the U- S. Industrial Chemicals, 
Inc., New York, N. Y. has announced an 
insect repellent which performs with high 
effectiveness in all parts of the world, 
against all types of insects including 
mosquitoes, biting flies and chiggcrs. Al­
though the complete composition of the 
material cannot be revealed at present, it 
can be stated that one vital ingredient is 
the company’s Indalone. I t owes its un­
usual repellcncy to its bitter taste and its 
effect on the nerve endings in the feet of 
the insects.

H IG H  IM PACT PH EN OLIC RESIN
The development of a high impact- 

resistant molding material, BM-16468, has 
been announced by Bakelite Corp., unit of 
Union Carbide and Carbon Corp., New 
York, N. Y. The material is a black

INSULAT1NC FIR E B R IC K
In order to make possible speedier, more 

economical installations of insulating re 
fractory linings, Johns-Manville, New York, 
N. Y. has developed insulating Fireblok. 
It is available in four different grades, each 
suitable for a different range of tempera­
ture conditions.

One Fireblok is said to cover more sur­
face than is covered by five full-size brick. 
This large size, compared to the standard 
firebrick unit makes installation faster and 
materially reduces the number of joints, 
thus requiring a minimum of mortar for 
bonding. It can be used wherever insulat­
ing firebrick arc recommended, bu t is par­
ticularly suitable for the lining of doors, for 
suspended arches, and, when tapered, for 
sprung arches of exceptional stability. It 
can be cut with a saw and shaped with a 
rasp. Most special shapes can be either 
shop or field cut from standard slabs, thus 
reducing the inventory of special shapes 
that need be kept in stock.

PR O TECTIV E PACKAGING
It is said that Hercules’ Ethyl Cellulose 

Plastic Peel has reduced rust proofing to a 
simple procedure and slashed man-hours 
by as much as 90 percent. M eta l parts are 
quick dipped in a hot liquid mixture of 
ethyl cellulose, synthetic resins, and oil. In 
seconds they arc coated, the plastic hard­
ens, and the protective oil is scaled in. The 
plastic is permanently tough but easily 
peels off.

W hile ethyl cellulose hot-dipped plas­
tics were developed to handle the war 
emergency, the;' are expected to have a 
number of industrial applications such as 
the protection of finely finished parts for 
aircraft and automotive engines during 
shipment, protection of machine tools 
from corrosion and similar applications. 
Also there will be a large number of plant 
installations put up for war purposes, 
which will need protection from corrosion. 
These plastics may be applied to large sta­
tionary pieces to protect them indefinitely. 
Such coatings, of course, can be readily 
removed by stripping and will be much 
tougher and more durable than oil, wax or 
grease coatings now in use. In addition to 
the transparent formulations, a translucent 
formulation has been approved by Army 
Ordnance because some parts m ust be in­
dividually boxed or tagged with part num ­
bers for identification and in those cases 
transparency is not necessary. These ma­
terials are products of Hercules Powder 
Co., W ilmington, Del.

phenolic plastic having a strong filler rather 
than chopped fabric which is employed for 
other types of shock-resistant materials. 
Im pact strength of BM-16468 is about 20 
to 25 times greater than general purpose 
phenolics.

SHOE COATING
A solution of a vinyl resin, said to be 

"impervious to sulphur-base cutting oils, 
kerosene, paint, lacquer, cleaning and de­
greasing compounds and other organic sol­
vents” has been announced by the Resisto- 
flex Corp., Belleville, N . }. Shoes arc 
merely dipped in Compar shoe coating and 
allowed to dry. T he wearer will be pro­
tected against allergy, dermatitis and fol­
liculitis caused by oils and solvents. The 
coating resists the destructive action of the 
solvent and yet leaves the leather flexible. 
It will protect and greatly extend the life 
of the shoe, according to the report of the 
manufacturer.

FU RN ITU RE FIN ISH
A better finish for home, school and of­

fice furniture, much tougher than present 
varnishes or lacquers, is promised after the 
war by the Finishes Division of E. I. du 
Pont de Nemours & Co., W ilm ington 98, 
Del. A formulation described as “ unique” 
has been developed at the company’s 
laboratories for use as a base or prime coat. 
Its value lies in the extraordinary adhesion 
it provides for the top coat. The new so- 
called penetrating primer, by affording im­
proved anchorage, permits the use of 
higher scratch-resistant finishing lacquers. 
Such super-tough pyroxylin lacquers have 
long been available but were impractical 
because a sufficients strong adhesive bond 
with a wood surface could not be obtained.

I LAM E-PROOF COTTON
Efforts of the Departm ent of Agricul­

ture-; the National Bureau of Standards and 
the Surplus Commodities Corp. have re­
sulted in the development of a flame proof 
cotton which is being placed on the mar­
ket. T he new cotton insulation, marketed 
under the trade name of Reyn-o cell, is 
now being manufactured in six mills in the 
country and distributed through the Gen­
eral Electric Supply Corp.

T he material is a 3-in. blanket of flame- 
proofed and heat-resisting cotton protected 
on one side by a moisturc-vapor-proo! 
paper. It weighs only about 4 oz. a square 
foot, and is the lightest insulation yet pro 
duced. Tests show the material saves uf 
to 30 percent of fuel. Instead of settling 
the material fluffs up from vibration to 
greater thickness and becomes more effec­
tive.

BACTERIA R EPELLEN T
Textiles, if treated in the finishing bad' 

with a new chemical developed by Gallo« 
bur & Co., New York, N. Y., are said to A 
resistant to bacteria and fungi growth, lh 
developers have given the treatm ent the 
name the Puratized process. It will prpb 
ably not be generally available for applic-1 
tion to textile for civilian use until after the 
war. At the present time it is being usee 
for the treatm ent of textiles for militafl 
purposes. Puratized process formulation 
N5-X, N5-D, and N 5, may be introduce« 
into the fabric by means of an aqucou-' 
phase, or by an oil-in-watcr type of enw 
sion, and then insolubilized in situ in W: 
fabric at a temperature as high as 200 de; 
F. During the operation the active * 
gredient combines in part with cellule

C om press ive  s t re n g th ,  lb. p e r  sq .in

T en s ile  s tre n g th ,  lb. p e r  sq .in . 
F le x u ra l  s t re n g th ,  lb. p e r  sq.in .

M a x im u m  d e i le e t io n — in .

Im p a c t s t re n g th ,  Izod

P h y s ic a l  P ro p e r tie s
D ire c tio n  o f s tre s s  

P a ra l le l  2 7 ,5 0 0 -3 2 ,7 0 0
T ra n s v e rs e  1 5 ,6 0 0 -1S ,000
T ra n s v e rs e  7 ,5 0 0 - 8,500
P a ra l le l  1 2 ,0 0 0 -1 2 ,0 0 0
T ra n s v e rs e  10 ,200—14,200
P a ra l le l  .0 S 6 - .122
T ra n s v e rs e  .0 9 5 -  .118
P a ra l le l  3 .49—1.S4
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.» i #  *1 ^ 1 ' ^f t l W ith its unique com bination of chem ical and physical 
properties, H B -4 0  should find m any uses In a wide  
va rie ty  of industries. A few  of the possible applica­
tions of this h igh-boiling , stab le  hydro-carb on  oil, 
with its unusual sp read  betw een freezing  and boiling 
points, a re  listed below.

SUGGESTED USES:

1. As a hydraulic fluid in therm al controls.
1. As a plasticizer for vinyl, polystyrene, methacrylate 

resins and for asphalt or gilsonite base paints.
3. As a textile lubricant and softener, in particular for 

rayon and woolen goods.
A. As a constituent o f  leather dressings, particularly 

those form ulations used for softening leathers.
5. As a solvent for various types o f  oils, resins and 

waxes.
6 . As a solvent for industrial processing. (Such as 

extraction o f organic materials from waste liquors.)
7 . As an absorber to  remove volatile organic com ­

pounds from gases. (Such as removal o f naphtha­
lene from by-product gas.)

8. As a solvent where low volatility and low flamma- 
bility are essential or desirable.

PHYSICAL PROPERTIES:

Appearance: A lmost colorless, mobile, oily liquid, with 
faint pleasant odor.
Color: Less than 500 APHA (Darkens on exposure to 
sunlight.)
Specific Gravity: i',005 ±  0.010 ®  2 5 /I5 .6 °C .—  (8.37 
pounds/gallon , average).
Refractive Index: 1.5540 — 1.5740 @ 25°C. 
Coefficient o f Expansion: 0.000741 cc/cc/°C .
Carbon Residue: (Conradson) 0.0296.
Ash: (10-gram sample) Nil.
Neutralization Number: 0.03.
Steam Emulsion Value: 45.
Stability to Heat: Appears to  be relatively stable at the 
boiling poin t (at least in glass), and does no t readily 
oxidize. However, ir does decom pose at 300°C. under 
pressure, in iron.
Stability to Acids and  Alkalies: Appears to  be rela­

Monsanto 
Chemicals

J tlY IK G  I M t i l im . . .W H I C H  J i m s  M»NKINt>

tively stable, and undergoes no significant changes in 
com position when kep t in  contact with boiling 10® 
aqueous solutions o f H .SO , or N aO H  at atm ospheric 
pressure.
Vapor Pressure °C. AimHg

150 2
165 4
175 6
1 9 0  10
205 16
225 28
245 50
250 71
300 235 (esc)
325 410 (est)
357 760

D e g . C.
Start 345 (corr.)*
1096 353 “
5096 359 “
9096 393 “
9596 420 “

*Corrected for stem  exposure

ASTM D92-24.
ASTM D92-24.

Pour Point: M inus 28°C.
Solubility: N or soluble in  water, bu t is miscible in all 
proportions a t room  temperature with a num ber o f 
solvents and oils.
Compatibility: Com patible in varying proportions with 
polystyrene, ethyl cellulose and methacrylate resins. 
Viscosity— SUS. 136.5 @  100°F.

38.4 ®  210CF.

ELECTRICAL PROPERTIES: (T y p ica l D a ta )

Dielectric Constant: 2.53 at 25°C. 2.35 at 100'C. 
Dielectric Strength: 30 kv., average, at 25°C. 
Resistivity: 5000 x 10’ ohm s/cm 3 at 100°C.

Above 17,000 x 10’ ohm s/cm 3 at 25 'C. 
Power Factor: 0.1295 at 100°C. at 1,000 cycles.

Distillation Range:

Plash Point: 345 °F. 
Flame Point: 385°F.

M A IL  C O U P O N  FO R  SA M P LE
M o n sa n to  C h e m ic a l C o m p a n y , P h o s p h a te  D iv is io n ,
1 700  S o u th  S eco n d  S tree t, S t. L o u is  4 , M isso u ri

W ith o u t c o s t n o r  o b l ig a t io n  to  m e , p le a se  sen d  e x p e rim e n ta l s a m p le  o f  
M o n sa n to  H B -4 0 .

N am e --------------------------------------------- :— :— .----- --------------------------- -— —--------------

Company   !------   — ..... .........— -------------------------------

S tre e t_________ „ ________________________ — ----------------------------- -------------------------------

City   Zone S ta te
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molecules in the fabric to become an in­
tegral part. Several types have been devel­
oped for various uses.

ALKALI FLUOBORATES
Three alkaline fluoborate salts, am­

monium, potassium, and sodium, are 
available in experimental quantities from 
Pennsylvania Salt Manufacturing Co.. 
Philadelphia, Pa. Ammonium fluoborate 
(N H,BF( ) has a sp.gr. of 1.85 and is freely 
soluble in water and alcohol, giving a slight 
acid reaction in aqueous solution. It sub­
limes at 230 deg. to 240 deg. C. Potassium 
fluoborate (K BF,) has a sp.gr. of 2.5 and 
is only very slightly soluble in Hot or cold 
water or alcohol. I t has a melting point of 
approximately 500 deg. C. and at elevated 
temperatures decomposes to KF and BFa. 
Sodium fluoborate (Na BI*',) is readily 
soluble in water but only sparingly soluble 
in alcohol, the aqueous solution giving a 
slightly acid reaction. It fuses below red 
heat and is slowly decomposed to N aF 
and BFj. These materials, which are also 
known as borofluorides, find uses in weld­
ing fluxes, as oxidation inhibitors in sand 
casting of aluminum and magnesium, and 
in heat treatm ent of aluminum alloys.

THREE-IN -O N E GLUE
One glue that can be used in three dif­

ferent ways, cutting costs, inventory and 
production time, has been formulated by
I. F . Laucks, Inc., Seattle, W ash. This 
glue, Lauxite H ot Press Urea Resin 
("8-9XC-U ” ), can be used straight, with 
a fortifier (to meet standard three-hour 
boil test), or with wheat flour of any 
gluten strength.

Formerly it was necessary to have dif­
ferent glues for these three different type 
jobs. Special importance is attached to the 
fact that this new formulation can be used 
w ith any wheat flour regardless of gluten 
strength and still obtain a free spreading, 
uniform viscosity glue.

TRIV A LEN T CHROM IUM
Trivalent chromium is now available for 

chromium plating according to the W arner 
Laboratories, Chicago, 111. T he W arner 
process with its Skalite chromium salt, is 
said to provide substantially greater plating 
efficiency. Procedure for both hard and 
decorative chromium has been simplified. 
Plant investment is immeasurably less. 
T he need for special chrome plating equip­
m ent has been eliminated according to the 
company. Tim e, electrical energy and 
salts required are only 20 percent of the 
old process. Due to the bath ’s non-gassing 
characteristics and substantially increased 
throwing power there is no longer need for 
special contour anodes on intricate objects. 
The bath is also non-corrosive. T he new 
bath is non-poisonous, chromium plating 
is removed from the hazardous occupation 
classification with attendant savings in 
liability insurance.

M ILDEW  PR O O FIN G  COMPOUND
Mildew proofing and water repellency 

are said to be combined in Ceral T G I, an­
nounced by the Sandoz Chemical W orks, 
New York, N . Y. T he product, an emul- 

| sion containing dihydroxy-dichloro-di-

T h e s e  rw o illu s tra tio n s  o f  R -S Butterfly V a lv es e x em p lify  the w id e  
p ressu re  ra n g e  (1 5  to  9 0 0  p s i)  h a n d le d  by th is  type valve as w e ll  
as th e  s im p lic ity  o f  d e s ig n .

W h e n  c o m p le te ly  a ssem b le d , th e  heavy duty p o w e r  o p erated  
v a lve, N o .  6 1 0 ,  w i l l  be e q u ip p e d  w ith  a dual stuffing b o x , hand  
w h e e l  d e c lu tc h in g  un it, h an d  jack and  m ercury  sw itch . Shaft 
su p p o rted  o n  b a ll o r  s le ev e  b ea r in g s  e n c lo s e d  in  g rea se  pack ed  
jo u rn a ls— p ressu re  lu b r ica tio n .

T h e  m anu ally  o p era ted  three-w ay  va lve, N o .  6 1 1, is  u tiliz ed  for  
q u ick  in te rc h a n g e  a n d  m ix in g  serv ice . It is  ad ap ted  to  p o w er  
o p e r a tio n  as w e l l  as h ig h  p ressu res an d  e lev a ted  tem p eratures.

T h is  v isu a l p resen ta tio n  o f  R -S E n g in e e r in g  sp ea k s for  itse lf. 
I f  y o u  are in terested  in  s im p lif ied  c o n tr o l a n d  sh u t-o ff o f  v o lu m e  
an d  p ressu re , w r ite  fo r  th e  c o m p le te  story  c o n ta in e d  in  th e  n e w  
R -S C a ta lo g  N o .  14 -B .

VALVE DIVISION

 R - S  P R O D U C T S  C O R P O R A T I O N
4 5 2 3  G erm antow n A ve. . P h ilad e lp h ia  4 4 , Pa.

142 M ARCH  1944 • CHEMICAL & METALLURGICAL ENGINEERING



YOU SHOULD KNOW 
MORE ABOUT 

SHEPARD NILES CAB- 
OPERATED 

MONORAILS

/ H O IS T  M O U N T IN G  —  T h e  
t  h o is tin g  u n i t  is  m o u n te d  p a r a l­
lel to  th e  ru n w a y , i f  s id e  p u lling  

a t  r ig h t  an g les  to  th e  ru n w a y  is l ik e ­
ly  to  o c c u r— or, w h ere  th e  lo a d  ho o k  
m u s t  o p e ra te  close to  th e  e n d  o f  th e  
ru n w a y , th e  h o is t  c a n  b e  m o u n te d  
a t  r ig h t  an g les  to  th e  ru n w a y .

2  T R O L L E Y  D R IV E  U N IT S  
9 — M o n o ra ils  a re  p ro v id e d  w ith  

e i th e r  one  o r  tw o  tro l le y  d r iv e  
u n its ,  d e p e n d in g  u p o n  th e  tra v e l-  
s p eed  re q u ire d  a lo n g  th e  ru n w a y .

n  F U L L Y  E N C L O S E D  O P E R - 
E R A T IN G  P A R T S — A ll o p ­
e ra t in g  p a r t s  o f  th e  h o is tin g  

u n it  a re  fu lly  en c lo sed  a n d  c o m p le te ­
ly  p ro te c te d  fro m  m o is tu re  a n d  d u s t.

/  B A L A N C E D  D R I V E — S tres- 
A r t  ses  a re  e v e n ly  d is tr ib u te d  in 

th e  h o is tin g  u n i t  th ro u g h  th e  
u se  o f  th e  S h e p a rd  “ B a la n c e d  
D r iv e ” .

L U B R IC A T IO N —  E n t ir e  gea r 
t r a in  o p e ra te s  in  a  b a th  o f  oil.

B E A R IN G S  —  A n tif r ic tio n  
b e a rin g s  u sed  th ro u g h o u t .
O P E R A T O R ’S C A B  su p p lie d  
e i th e r  o p e n  o r  co m p le te ly  e n ­
c lo s e d  a n d  w e a t h e r p r o o f e d  

o u td o o r  se rv ice .

phenyl methane, possesses high stability 
both in its concentrated form and when 
diluted to working strength. Fabrics treated 
with this compound arc said to be non­
toxic and garments so treated may be worn 
in contact with the skin.

ALUMINUM YARN
There lias been an announcement by 

Reynolds Metal Co., Richmond. Va., that 
it has developed an aluminum yarn which 
is made by cutting fine strips from large 
rolled sheets. One pound of aluminum has 
made six miles of this type of strip. Sheets 
coated with cellulose acetate have greater 
tensile strength. During the coating process 
any color may be imparted to the metal. 
After cutting the yarn may be used in its 
pure state or twisted around cotton or 
rayon to make aluminum coated yarns. The 
yarn is washable and may be dry cleaned. 
It docs not tarnish.

INSECTICIDE FO R  TYPHUS
The production of D D T, the new and 

powerful chemical weapon protecting the 
armed forces from typhus, will be m ulti­
plied by the construction of a plant by the 
E. I. du Pont de Nemours & Co., W il­
mington, Del. A difficult compound to 
make, DDT, or dichloro-diphenyl-trichloro- 
cthane, is such an effective insecticide that 
the Army recently flew the first 500-lb. 
cargo produced at a du Pont pilot plant to 
an overseas front. Tonnage manufacture 
at the new half-million dollar plant to be 
built at government request will be entirely 
devoted to Army and Navy use. W ork is 
expected to start almost immediately.

Some conception of D D T ’s potency may 
be had from the fact that a single applica­
tion dusted on clothing gives protection 
from disease-carrying vermin for one 
month.

The chemical was first synthesized 70 
years ago by a German chemist, bu t its use 
as an insecticide was patented by a Swiss 
firm, Geigy, Inc., in 1939. Previously em­
ployed largely as a moth repellent and a 
plant lice control, the U. S. Department of 
Agriculture revealed last May that its sci­
entists had successfully tested its utility 
against body lice. The Army soon recom­
mended its adoption as standard equip­
ment, replacing the louse powder then in 
use.

r e s i n  c h e m ic a l

A plastic covering that removes all the 
hairs from a pig when it is peeled off has 
given the housewife more high-grade pork 
cuts, ham, bacon, lard and other pork prod­
ucts, Hercules Powder Co., W ilmington, 
Del., reports.

The chemical shaving method, which 
has been adopted by meat packers, also 
saves processing time and reduces dehairing 
costs. Coating the pork carcass with 
Brisgo, a resin chemical made by Hercules, 
packers now get rid of the toughest whis­
kers and stubble in a simple stripping opera­
tion. The pig is dipped in a tank, and 
carried on the dressing conveyor to an oper­
ator who slits the warm plastic suit and un­
rolls it. In another method, the chemical 
is brushed on and scraped off. The removed 
plastic goes back to a remelting tank and 
is used over and over again.

monora/l h o ists
deliver the p o d s . . .  quickly, 
economically. . .  day after day

A
COMPLETE  

LINE OF 
CRANES &  

HO ISTS

U p, o u t  o f th e  w a y  o f  im p o r ta n t  p r o ­
d u c t io n , S h ep ard  N ile s  C a b -o p era ted  
M o n o ra il H o is ts  g o  p la c es— a n d  g e t  
th in g s  d o n e .

T h e y  are e sp e c ia lly  r e c o m m en d e d  for  
lo n g  ru n w a y s, w h ere  rap id  travel 
sp ee d s  are req u ired .

•
W h en  o p era ted  o n  th e  s in g le  b ea m  of 

a T ra n sfer  C rane, c o m p le te  a rea s are  
covered  q u ick ly , c o m p le te ly  a n d  c o n ­
t in u o u s ly .

W h en  o p era ted  in  c o n ju n c t io n  w ith  a 
tra n sfer  cra n e , w h ic h  p e r m its  th e  h o is t  
to  serve a d ja c e n t  bays th r o u g h  a 
sy s te m  o f overh ead  sw itc h e s  an d  sp u rs,  
a C a b -o p era ted  M on ora il a ch iev es  its  
g r e a te s t  e ffic ien cy . N o  sp o t, in d o o rs or 
o u t  is  so  in a c ce ss ib le  th a t  i t  c a n n o t  
rea d ily  be serv iced  w ith  a  M o n o ra il.

Q ualified  S h ep a rd  N ile s  sa le s  e n ­
g in e er s  are lo ca te d  in  a ll w a r-p ro d u c-  
t io n  c e n te r s  to  c o n s u lt  w ith  y o u  in  d e ­
te r m in in g  th e  e x a c t ty p e  o f e q u ip m e n t  
y o u  w ill n eed  to  o b ta in  m a x im u m  
e ffic ien cy  in  y o u r  m a te r ia is -h a n d lin g  
o p e r a tio n s .

SHEPARD NILES M AINTENANCE M A N UA L —  
FREE. 106 p ag es, a m p ly  i llu s tr a te d  by 
l in e  a n d  se c t io n a l d ra w in g s.
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P O R T E R

E . i . b l l . h . d  1 866

N S W -  E x te rn a lly -A c c e ss ib le  S tu ff in g  B ox
Can b e repacked  fro m  th e  o u ts id e  without 
draining tank.

S e lf-S e a lin g  S h a ft
Prevents loss of liquid while repacking stuffing box._

W eath er-P roof M o to r C o ver
Assures all-weather motor protection.

A d ju s ta b le  M o to r  S u p p o rt
Adapts itself to mounting conditions.

d Pebble *'"»•

¿ S S L - '" “ ’" ’-

* D e < fc ïC fittv c  fr U d e n , o h  * te q u e o t

H. K. PORTER COMPANY, Inc.
P IT T S B U R G H , PE N N SY L V A N IA  

FACTORIES:
P IT T S B U R G H . PA . N E W A R K . N . J .
BLAIRSVILLE, P A . N EW  B R U N SW IC K . N . J.

I f  A T łł '1 l  TO M  .  r i l C l f l  P i t  o A i n ’ i i  i  1  m r ' i o  i  t  r ' x ’ r ’ T V T f D l K Í »



uhehicu m m m m  m s
SULPHURIC ACID CAPACITIES 
WILL HE INCREASED

Sulphuric acid production lias readied 
a new high with total capacity now esti­
mated at approximately 9,300,000 tons a 
year, the W ar Production Board an­
nounced on Feb. 28. In addition, new 
facilities with an estimated capacity of
800.000 tons yearly arc under construc­
tion. These figures refer to 100 percent 
acid.

Total present capacity for private pro­
duction (i.e., production by the user) is 
estimated by W PB  officials to be approxi­
mately 706,000 tons per month, or 8,475.- 
000 tons per year. Plants in this category 
now under construction and expected to 
be completed by the fourth quarter of 
1944, are expected to increase these fig­
ures by 66,500 tons per month, or 798,000 
tons per year, excluding ordnance acid. 
Reports from commercial plants (i.e., those 
producing sulphuric acid for sale) indicate 
operation at over 100 percent rated 
capacity.

Definite requirements figures are still 
unavailable for 1944 bu t indications are 
that the following additional tonnage will 
be needed per month:

Superphosphate program, 26,300 Ions: 
ammonium sulphate, 3,700 tons; rayon and 
cellulose film, 8.300 tons; petroleum re 
fineries, 24,000 tons; titanium dioxide and 
other pigments, 2.300 tons; chemicals,
3.000 tons; iron and steel, 13.400 tons: 
other metallurgical, 1,000 tons.

WPB officials said that present indica­
tions were that all bu t 14,500 tons per 
month of the anticipated increase can be 
met.

RESEARCH LITER A TU R E FROM  
DOCUMENTATION IN STITU TE

U npublished manuscripts, inaccessible 
periodicals, and important translations arc 
now available for research workers through 
new services offered by American Docu­
mentation Institute and certain important 
libraries. This group of agencies has ar­
ranged convenient facilities for making 
available at a nominal cost both unpub 
lislied and rare printed material.

Microfilms of published periodical 
articles are now available from about a 
dozen of the largest libraries at a flat fee of 
50 cents per article. This service was 
originally rendered only by the Bibliofilm 
Service at the Library of the U. S. D epart­
ment of Agriculture, W ashington. D. C.

W hen ordering reproductions of articles 
the fee of 50 cents should be sent with 
the order. If the library first addressed 
does not have the original available, it 
will forward the order and fee to one of 
the others of the group believed to have 
the material for photographing.

Unpublished manuscripts of important 
nature are also received by A.D.l. from 
responsible cooperating editors of scientific 
journals. These journals must publish an 
abstract or a notice of the existence of the

manuscript. The manuscript itself is then 
available from A.D.l. at a nominal charge 
in microfilm or photoprint form. A similar 
service is being arranged for microfilm re­
production of manuscript translations of 
important foreign articles.

-, ^

PACKAGING CON FEREN CE AND 
E X PO SITIO N  AT CHICAGO

E x h i b i t s  of wartime packaging, pack­
ing, and shipping, together with develop­
ments which will be . available after the 
war, will be on vfeurfft' the 14th•’Animal 
Packaging Exposition sponsored by the 
American Management Association, to be­
held at the Palmer House, Chicago. March 
28-31. Packaging machinery and equip­
ment and packaging, packing, and ship­
ping supplies for wartime and postwar uses 
will be on display. Feature^.w ill be a 
clinic for packagers supplying the armed 
forces.

Concurrent with the exposition, the As­
sociation’s Annual Packaging-Conference 
will be held, with speakers frqm govern­
ment and industry. Cjpinges in govern­
ment specifications for overseas packing, 
postwar uses of wartime substitutes, trends 
in m erchandising,that will affect packag­
ing in the postwar period, the re-use of con­
tainers and paper conservation’ will be 
among the topics. There will also be' a 
technical session devoted to package test­
ing, and bulk packing verbis individual 
packaging will bçf considered. In addition, 
there will be :in address on the organiza­
tion and operation of a packaging depart­
ment.

PLASTICS ENGINEERS PLAN 
C HA PTER FO R TO LEDO

M oving over to Toledo, Feb. 18. De 
troit Chapter of the Society of the Plastics 
Engineers, Inc. m et their Toledo mem­
bers with plans for setting up a separate 
chapter in that city. Chairman of the 
Toledo organizing committee is G. W . 
Clarke of Owens-Illinois Glass- which also 
provided the guest speaker, Oscar Burch. 
His subject was “Glass.,, A Thermoplastic 
Material.” W . B. HqCy, national vice- 
president of S.P.E. followed the speaker 
with a talk on the aims and purposes of the 
Society. Over 100 men. including a gener­
ous representation from T oledos m anyrc- 
searoh laboratories, attended the dinner. 
Earlier in the dav the national S.P.E. 
Board, under President Charles C. Henry, 
m et the officers of Detroit and Cleveland 
Chapters and the National Affiliate Coun­
cil. Because of George C. Gress’s resigna­
tion due to ill health. John H. Deer, gen­
eral manager of Sinko Tool and Manufac­
turing Co., Chicago was elected secretary- 
treasurer of the Board to fill out the un­
expired term. A. II. Voss, W estern Elec­
tric Co., Cicero, was appointed chairman 
of the general committee of technical 
activities and J. F. Calef, Automatic Elec­
tric Co., Chicago, accepted the vice-chair­
manship of this group.

ELECTROCHEM ISTS W ILL M EET 
IN M ILW AUKEE

T he annual meeting of The Electro­
chemical Society, Inc., will be held in M il­
waukee, April 12-15 with headquarters in 
the Pfister Hotel. Registration will open 
on the evening of April 12 and the annual 
business meeting, including tellers report 
on thfcf election of new officers, will take 
place bn the following morning. T he an­
nual banquet will be held in the evening 
when Dr. R. M. Burns will deliver the 
presidential address. There also will be 
the bestowal of honorary memberships and 
the presentation of the young author’s 
cash prize anc)( 'the young author’s book 
prize. On the- evening of April 14 there 
will be an informal reception to the new 
officers followed by a complimentary buf­
fet supper and entertainment with Pabst 
Brewing Co. as host. T he luncheon on 
April 15 will be in honor of the newly 
elected president of the Society.

Following the business meeting, the 
technical sessions will get under way with 
electrolytic cells as the first topic of dis­
cussion. In the afternoon the talks will 
center on powder metallurgy and on the 
morning of April 14, the program calls for 
discussion on miscellaneous electrochem­
ical topics. Sessions on corrosion will open 
on the afternoon of April 14 and will con­
tinue throughout the following day.

SOCIETY FO R METALS SPONSORS 
RESEARCH ON CORROSION

Plans have been completed whereby 
the American Society for Metals will pro­
vide an annual 'fund of $1,000 for the 
support of fundamental research in the 
field of corrosion. A committee has been 
formed under the chairmanship of Dr. R. 
M. Burns, assistant chemical director. Bell 
Telephone Laboratories, New York, and 
including T . S. Fuller, General Electric 
Co., Dr. F. W . Adams, Pittsburgh Plate 
Glass Co.. and Dr. II. L. Maxwell, E. I. 
du Pont de Nemours Experimental Sta­
tion. This committee will select such re­
search projects as appear worthy of sup­
port. approve the qualifications of appli­
cants for grants-in-aid, and certify to the 
Society the names of successful applicants.

VANCE T. EDW ARDS CHOSEN 
TO HEAD TA PPI

T he Technical Association of the Pulp 
and Paper-Industry held its 29tn annual- 
meeting in New York Feb. 14-17. Vance 
T . Edwards was elected president to sue-, 
ceed’ Ralph A. Hayward who had served 
during the past two years. M r. Edwards is 
with the International Paper Co. at 
Palmer, N. Y. T he newly elected vice- 
president is G. W . E. Nicholson of Union 
Bag & Paper Corp., Savannah, Ga.

Allen Abrams, past president of the as­
sociation, presented the TA PPI medal to 
D . C. Everest, president of Marathon 
Paper Co.
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w ell M  coarse par'

This 9"M uiticlonc Tube 
has 8 times the dust separating power 

chamber!

1 N RECOVERING dusts, fly ash and other suspended particles from  gases, it 
JL  is a basic engineering law that the separating efficiency of a cyclonic 
collector tube /«creases as the tube diam eter decreases. For example, w ith  the 
same power expenditure per cubic foot of gas treated, the separating force acting 
upon a given-sized particle is 8 tim es greater in  a 9 in. M U LTICLO NE tube 
than in  a standard 6 ft. cyclone cham ber. . .  8  tim es greater cleansing pow er to  
throw out extremely fine as well as coarse particles. This is why the M U LTI­
CLONE is so highly efficient in  recovering ALL types of suspensions, even 
those of low micron size!

The MULTICLONE provides the high recovery efficiencies of sm all diam eter 
tubes because this construction is made practical by the simplified in let of the 
vane tube design— an exclusive M U LTICLO NE development. Y et this is just 
one of many advanced features incorporated in  the M ULTICLONE. It has no 
filters or screens to clean or replace, no h igh  speed m oving parts to  repair or 
m aintain, nothing inflammable to burn  or char. I t is extremely compact, is 
easier to install, and is ruggedly built for years of heavy-duty service!

H  » 3  ------ --- w iu sa fe ly  n ego -
, J .iy e r  know s th at °  ca . ,  x„rced around

Every autom obile )urn over if - Entrifu g a l
a  w id e turn . .  • y et , w h v ?  B ecause centr u

’i t d r p  turn o .  th e som e s p e e d . W b y ? ^  ^  d ,
forces rapidly in crease a s  ^  ^  MUU 1 CLONE

This sam e principle e g " «  ie p o r otor
rube is a  far m ore efficient ^  shorp  radlUs or

V G  M ULTICLONE TUBE  
Cross section shows patented  

vane w hich guides gases.

36 years o f specialization in  recovering suspensions—start­
ing  w ith  the first commercial application o f COTTRELL 
Electrical P recip itation -is behind the MULTICLONE. Let 
this experience assist you in  the efficient solution o f  your 
particular recovery problem!

Send for MULTICLONE Bulletin!

ENCINEERS. DESICNERS A MANUFACTURERS OF EQUIPMENT TOR 
COLLECTION OF SUSPENDED M ATERIALS FROM CASES A UQUIDS

Moin O ffice!; 1013 W EST NINTH STREET, LO S A N G ELES 15, CAU FO RN IA  
CHRYSLER BLDG., N EW  YORK 17 e 110 S . DEARBORN ST ., C H IC A G O  3 

HOBART BUILDING e SAN  FRAN CISCO  A , C ALIFO RN IA  
PRECIPITATION C O . O F CAN A D A , LTD., DOM INION SQ . BLD G., M ONTREAL
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S U P E R P H O S P H A T E  P R O D U C T IO N  
M O V ES U PW A R D

T he W ar Production Board lias an­
nounced that superphosphate requirements 
for 1944-45 have not been definitely estab­
lished. T he 1943-44 program provided for 
production of 7,000,000 tons of the fer­
tilizer. It is estimated that by the first 
of the 1944-45 season, operations will be 
at the rate of 8,000,000 tons of superphos­
phate a year, estimated minimum require­
ments for the year are 9,000,000 tons, 
however.

A report on W PB-authorizcd acidulating 
plants which are under-construction has 
been given to W P B ’s Inorganic Acids In ­
dustry Advisory Committee. The plant at 
Searsport, Maine, is expected to be in 
operation by June, while the acid portion 
of the project at Pocatello, Idaho, has 
been suspended until certain facts in re 
spcct to another plant are clarified. If 
sulphuric acid production capacity is in­
creased at Garfield, Utah, which is a waste 
gas operation, the acid unit at Pocatello 
may be eliminated.

Members of the committee also were 
told that the triple superphosphate project 
originally planned for Beaumont, Texas, 
has been shifted to Houston. Of the 170,- 
000 tons of superphosphate to be produced 
annually by this unit, only about 100.000 
tons will be standard. The remainder will 
be triplephosphate. This plant is designed 
to operate on spent alkylation acid. An­
other acid plant which is expected to be 
in operation about April 1 is that of the 
American Agricultural Chemical Co. at St. 
Bernard. Ohio.

Distribution of ordnance acid to south­
eastern manufacturers in January was 25,- 
000 tons equivalent to 19,000 tons on a 
100 percent basis, while February distri­
bution in the same area will be 26,500 tons. 
The program for the north is still some­
what indefinite. San Francisco superphos­
phate plants are now operating at only 
50 percent capacity because of lack of m an­
power.

ACS W IL L  D ISC U SS PO ST W A R  
OU TLOO K F O R  C H E M IC A LS

T hf. p o s t w a r  outlook for the chem­
ical industry will be surveyed at a sym­
posium to be held in connection with the

107th meeting of the American Chemical 
Society in Cleveland April 3 to 7. The 
chairman will be Dr. L. W . Bass, director 
of the New England Industrial Research 
Foundation.

Ralph E. Flanders, president of Jones 
and Lamson Machine Co., Springfield, 
V t., and chairman of the research commit­
tee of the committee for economic de­
velopment, will deliver an address on 
“Technology and Industrial M anagement.”
D. M. Sheehan, comptroller of the M on­
santo Chemical Co., St. Louis, will 
analyze the accounting and financial prob­
lems which will confront the industry in 
the transition period. Dr. W . L. Badger 
of Ann Arbor, Mich., manager of the con­
sulting engineering division of the Dow' 
Chemical Co., will outline the needs for 
practical engineering to effect rapid com- 
mercial-scale development of new products. 
John B. Glenn, president of the Pan 
American Trust Co., New York, and vice- 
president of the New York Board of Trade 
and chairman of the Latin American Sec­
tion, will outline the policies nccessarv to 
maintain our international leadership.

Raymond Stevens, vice-president of 
Arthur D. Little, Inc., Boston, will dis­
cuss the more extensive and effective mo, 
of fundamental and applied research which 
he foresees in the postwar period. Dr. H.
S. Rogers, president of the Polytechnic In­
stitute of Brooklyn, will interpret the 
trends in technical education, with special 
reference to chemists and chemical en­
gineers.

F A T  AND O IL  SU PP L Y  W IL L  
IN C R E A SE  IN  1 9 4 4

T o t a l  production of fats and oils from 
domestic materials in the calendar year 
1944 may be about 11.2 billion pounds 
compared with 10.8 billion pounds in 
1943. Stocks on January 1, 1944 were 
moderately higher than a year earlier and 
imports are expected to increase in 1944. 
Hence, the total supply of fats and oils 
in the United States will be substantially 
larger this year. Little change is likely, 
however, in supplies available for civilian 
consumption. W ith  an increased number 
of men in the armed forces, military tak­
ings will expand. Exports of fats and oils 
under lend-lease are expected to increase.

C O N V E N T I O N  C A L E N D A R
American Gas A ssociation, w ar conference on in dustria l and com m ercial gas, H otel 

Seneca, Rochester, N. Y., M arch -30—31.

Am erican Society of M echanical E ngineers, spring  m eeting , B irm ingham , Ala. 
A pril 1-3.

Tlie Am erican Ceram ic Society, Inc., second w ar conference, H otel W illiam  Penn. 
P ittsburgh, Pa., A pril 2-5.

Am erican Chem ical Society, 107th m eeting, C leveland, Ohio, A pril 3-7.

T he E lectrochem ical Society, spring m eeting, M ilw aukee, W is., A p ril 12-15.

A m erican In s titu te  of C hem ical E ngineers, sem i-annual m eeting , H otel Cleveland. 
Cleveland, O hio, May 14-16.

A m erican  A ssociation of Cereal C hem ists, annual m eeting , N icollet H otel, M inneapolis. 
M inn., May 23-25.

A m erican  Society fo r T esting  M aterials, annual m eeting , W aldorf-A storia, New Y ork, 
N. Y., Ju n e  26-30.

Peerless
P u m p s
TURBINE HI-LIFT

PEERLESS PUMP DIVISION, Food Machinery Corp.
3 0 1  W . A v e .  2 6 ,  L o *  A n g e l e »  3 1 .  C a l i f .
1 2 5 0  W . C a m d e n  A v e ..  S .  W .,  C a n to n  6 ,  O h io  

O T H E R  F A C T O R IE S : S a n  J o s e  5 ,  a n d  F r e s n o  1 6 ,  C a l i f .
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PR IC E A DJUSTM ENT BOARD 
FOR WAR CONTRACTS
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Assembling this 4000-lb. track would be a tough 

job without Stearns Lifting Magnets. This is only 

one of many applications for Stearns magnets that 
help speed production in busy war plants.

Moving large quantities of material in fast time 

at low cost— guarding hand labor on difficult and 

dangerous operations, conveniently, safely and 
economically.

Increasing storage capacities, loading and un­
loading are a few of the advantages of using 
Stearns Lifting Magnets.

Let Stearns magnets give you a lift. W e make 
em in many sizes and shapes. W hy not consult

7<*>l

Stearns Magnetic Milwaukee with your problem.

Write for our Bulletin 35.

Q t 0 ^
C S  MAGN1

SEPARATORS DRUMS ROLLS 

C LU T C H ES  BRAKES

PULLEYS

M AGNETIC MFG. CO.
629 S. 28th St. Milwaukee 4, Wis.

A t  i t s  first meeting, held February 26, 
the new W ar Contracts Price Adjustment 
Board, created by the renegotiation section 
of the Revenue Act of 1943, which became 
law on February 25, 1944. established its 
organization.

The personnel of the new board, ap­
pointed by the heads of the agencies in­
volved, is as follows: Joseph M. Dodge, 
chairman of the W ar D epartm ent Price 
Adjustment, Board, chairman; Laird Bell, 
chairman of the Navy Price Adjustment 
Board, vice chairman; Commander Arthur 
G. Rydstrom, M aritime Commission Price 
Adjustment Board, who is also representing 
the W ar Shipping Administration Price 
Adjustment Board; Captain Harry C. 
Maull, Jr., chairman of the Treasury D e­
partm ent Price Adjustment Board; Charles 
T . Fisher, Jr., chairman of the Reconstruc­
tion Finance Corporation Price Adjustment 
Board, and Carman G. Blough, W ar Pro­
duction Board representative. W . James 
M acintosh has been appointed general 
counsel to the W ar Contracts Board.

T he authority of the board applies to 
renegotiation for war contractors’ fiscal 
years ended after June 30, 1943, while 
authority of the Joint Price Adjustment 
Board— established last October by volun­
tary action of the various individual depart­
mental boards— applies to war contractors’ 
fiscal years ended before July 1, 1943.

RECORD O U T PU T  O F PRIM ARY 
ALUMINUM LAST YEAR

T h e  W a r  Production Board revealed 
last m onth that primary aluminum output 
in 1943 exceeded 1942'production by over 
75 percent and amounted to over 1,800,- 
000,000 lb. Peak production for the year, 
and probably for the duration of the war, 
was reached in the last quarter when pro­
duction averaged more than 185,000,000 
lb. a m onth. Aluminum recovered from 
secondary sources exceeded 500,000,000 lb. 
for 1943 and reached a peak of 55,000,000 
lb. in December.

December primary and secondary pro­
duction was almost three times as much as 
in January 1942, the first m onth after 
Pearl Harbor. In addition to domestic 
production, the United States bad available 
from Canada 262,800,000 lb. of primary 
aluminum in 1942 and 428,700,000 lb. in 
1943.

PO W ER  CONFERENCE W ILL 
DISCUSS W AR PROBLEM S

T w e n t y - f o u r  speakers are scheduled to 
address this year’s Midwest Power Confer­
ence, according to the preliminary program 
for the 1944 meeting which has just been 
announced by Illinois Institute of T ech­
nology. T he third wartime meeting of the 
conference— and the seventh annual under 
its present sponsorship— the 1944 session 
will be held April 13 and 14 at the Palmer 
House in Chicago. Co-operating with Illi 
nois Tech in arranging the event are eight 
other colleges and eight engineering soci 
eties.

T he conference will emphasize both war 
and postwar power problems.
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SIGMA XI H O N O R S ESSO  
RESEARCH CLUB

T he Society of the Sigma Xi, national 
scientific honor society, founded at Cornell 
University in 1886, with local members 
organized as chapters or clubs in about 125 
American universities and colleges, is ex­
tending the fulfillment of its organic pur­
pose of the “Encouragement of Original 
Investigation in Science, Pure and Applied” 
by encouraging member group activity in 
non-academic research institutions which 
qualify because of their participation in, 
and encouragement of, original research in 
science.

The first industrial research group to 
qualify and be granted affiliation with 
Sigma Xi is the Esso Research Club, of 
Elizabeth, N. J., whose membership is 
drawn from the chemists, physicists, engi­
neers, and other technical research and de­
velopment personnel of the companies 
associated with Standard Oil Company 
(N. J-). Arrangements are being made for 
the installation of the Esso Research Club 
by the national officers of Sigma Xi on 
April 26.

CHATTANOOGA MAY BE SIT E  
FOR NYLON PLANT

A n n o u n c e m e n t  has been made by E. K. 
Gladding, manager of the nylon division of
E. I. du Pont dc Nemours & Co., Inc., 
that a site near Chattanooga, Tenn., is 
being considered by his company as a site 
for a postwar nylon plant. H e said that 
options had been obtained on tracts of land 
on the north side of the Tennessee River 
northeast of Chattanooga, below the TVA 
power project. The proposed plant would 
be comparable in size to the Martinsville 
plant. Mr. Gladding further said that the 
plants at Seaford, Del., and at M artins­
ville, Va., would be materially expanded.

REICHHOLD r e s e a r c h  w o r k  
CENTERED AT D E T R O IT

R e s e a r c h  activities of Reichhold C hem ­
icals, Inc., recently have been greatly ex­
panded and reorganized. Personnel in the 
company’s laboratories has been enlarged 
about 25 percent in the last few months 
and all research has been centralized at 
the main plant in Detroit. John J. Brad­
ley, Jr., is director in charge of research. 
The work has been divided into seven dis­
tinct units with A. G. Hovey in charge 
of research on coating resins; Harry Kline 
on phenol plastics; Arthur C. Lansing on 
chemicals; Harold E. Weisberg on chem 
ical pigments; A. G. Plovev on patents;
J. Frank Maguire on market research; and 
Dr. E. F. Siegel on special compounds.

NEW D U  PO N T  PLANT TO MAKE 
LUMINESCENT CHEMICALS

C o n s t r u c t i o n  started on March 1 at 
Towanda, Pa., on a new plant for the Pat­
terson screen division of E. I. Du Pont de 
Nemours & Co., Inc. T he Patterson Screen 
Co., acquired by du Pont last July, has 
pioneered the manufacture of fluoroscopic 
and x-ray intensifying screens and will use 
the new facilities for the production of 
luminescent chemicals. I

PR O O F

so lid  s te e l b ar h a lf-co a ted  
w ith  C O -R E S -C O . A fter 20  
d a y s  p a r tia lly  im m ersed  in 
10% n itric a c id  —  m ore than  

th e u n p ro tected  s te e l  
w as e a ten  a w a y . The C O ­
RES* CO  c o a te d  portion  re­
m a in ed  una ffected .

107.
NITRIC

I
I t

For busy plant executives and engineers

CO-RES-CO IS A PLASTIC so lu tio n  iu  a hydro-carbon
veh ic le . A nd — p lastics do  not corrode.

CO-RES-CO DOES NOT OXIDIZE. It is not a pain t. It dem on*
stratcs m any tim es greater resistan ce  to sev ere  acid , a lk a li, 
sa lt spray and  to  g en era l w eath erin g  than  can  b e  exp ected  
from  any o f  the o x id iz in g  paints.

CO-RES-CO EMPLOYS NO DRYERS. (T o  w h atever ex ten t
dryers are used  in  th e  pain t film , th e  pa in t is  w eakened  
exactly  to that ex ten t.)

CO-RES-CO IS WIDELY USED. It is an accepted  m ethod
o f  corrosion  co n tro l in  m any ind u str ies and  official gov- 

w ern m en t departm ents.

WRITE for further data, g iv in g  deta ils  o f  your corrosion  
and m a in ten an ce  prob lem s for sp ecific  analysis.

I
I

I

I
I

Ii
I
I
I

I

I

I
I

ICORDO CHEMICAL CORP., Norwalk, Conn.
( F orm erly: Corrosion C ontrol Corp.)

C O - R E S - C O
THE P L A S T I C  C O R R O S I O N  R E S I S T A N T  C O A TIN G
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A TRUSTWORTHY 
SOURCE OF SUPPLY

O ur Engineers have solved 
an alm ost endless variety  of 
difficult prob lem s in vo lv ing  the 
use o f w ire an d  f ilte r  clo th  fo r 
m any of the coun try ’s lead ing  
process p lan ts.

If  your requirem ents ra te  the 
necessary P rio rity  —  we have 
the m en and  the m achines to 
do the w ork.

Send  us your specifications. 
Y ou w ill ge t an in te llig en t an ­
sw er prom ptly .

M u l t i - M e t a l
WIRE CLOTH 
FILTER CLOTH 
ALL MESHES 
ALL METALSW I R E  C L O T H  C O M P A N Y

IN CCM O t AÏID 
0 6 0  GAHtlSON A '^ B B Ü N X  »O ÄO .N .V.

CHEM URGIC CO NFERENCE W ILL  
BE H E L D  AT ST. LO UIS

QUALITY OF PAINTS PR A ISE D  
BY W PB OFFICIAL

L a s t  m o n t h ,  at the meeting of the New 
England Paint, Varnish and Lacquer Asso­
ciation, B. M . Belcher, chief of the paint, 
varnish and lacquer unit of the W ar Pro­
duction Board, vigorously denied that the 
■uality of trade sales paints had been de­

graded as a result of the enforced use of 
substitute materials. He admitted that the 
■hanging raw material situation which 

started prior to the war has forced the 
paint manufacturer to make changes in 
the formulation of his various products. 
He referred to the lack of certain resins 
and oils as a factor in changing the cliar- 
ctcristics of paints and said the present 

non-availability of colors will further affect 
the situation.

Mr. Belcher expressed the opinion that 
paints supplied by manufacturers today arc 
perfectly adequate for the job at hand, 
which is the protection of property. He 
further said no evidence was at hand to 
substantiate the charge that paints have 
been degraded as a result of Order M-332 
while evidence based on laboratory and 
field tests indicates that paints made under 
the order arc equal to, and in some cases 
superior to those made under formulating 
methods prior to the war.

S in ce  I t  f irs t  w en t to  work burn ing  p yrite s  
fo r  an a c id  p la n t in  1907, the  Beth lehem  
W e d g e  R o aste r has w ro ught m any p ro d u c­
tion b ene fits  In ch e m ica l in d u str ie s , as w ell 
as in the tre a tm e n t o f o res and co n ce n tra te s .

C o n tin u o u s  o p e r a tio n , c o m p le te  co n tro l 
o f tem p e r a tu r e  an d  tim e  fa c to r s , c o n tro l o f  
g a se o u s  an d  so lid  p ro d u c ts  o f  re a c tio n ,  
e a s e  o f  o p e r a tio n , low  m a in te n a n c e  c o sts , 

e :  d es ira b le  o p e r a t in g  fe a tu r e s ,
ap plications^  d iv ®™ ty o f  su c cess fu l

Ho v Bethlehem W*dge Roasters save process 
m.ilerials for RE-USE and recover valuable BY­

PRODUCTS.

W r ite  fo r  C a ta lo g  C M -3 4  fo r  m ore fa c ts  
ab o u t th e  Beth lehem  W e d g e  R o a s te r . The 
ca ta lo g  a lso  d e sc rib e s  Beth lehem  T h e r­
m o co il ke ttle s , n it ra to rs , red u ce rs , su lpho- 
n a to rs , va cu u m  stills , a u to c la v e s , and  o th e r 
p ro cessing  eq u ip m en t.

BETHLEHEM FOUNDRY & MACHINE COMPANY
Bethlehem, Pa.

W EST ER N  NEW  YO R K  SECTIO N  
AI CHE ELECTS O FFIC ERS

C l a r k  B. S h e p h e r d , assistant manager 
of new-process development for the elec­
trochemicals department of E. I. du Pont 
de Nemours Sc Co., Inc., Niagara Falls, 
was installed as chairman of the western 
New York Section of the American Insti­
tute of Chemical Engineers in Buffalo, on 
Leb. 24. O ther officers are: vice-chairman, 
Guy N. Harcourt of Buffalo; secretarv- 
treasurer, Allan G . Hamilton of Niagara 
Falls. L. J. Murphy of the W estinghouse 
Electric & Mfg. Co., addressed the meeting.
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T h e  t e n t h  annual chemurgic confer­
ence, held under the auspices of the N a­
tional Farm Chemurgic Council, Inc., will 
convene at St. Louis on March 29 for a 
three-day session. Included on the program 
for the opening day is a plastics session 
at which the speakers will be W . E. Par­
sons, Keyes Fibre Co., W aterville, Maine; 
Robert Haines, T he Dow Chemical Co., 
St. Louis; P. W . Griffith, American Cyan- 
amid & Chemical Corp., Axusa, Calif.; 
J. H. DuBois, General Electric Co., P itts­
field, Mass.; and Thomas D. Perry, Resin­
ous Products & Chemical Co., Philadelphia.

T he morning session on March 30 will 
be given over largely to discussions on 
fibers with papers to be presented by Dr. 
YV. E. Coughlin, Celanese Corp. of Amer­
ica, New York; R. Boyer, T he Drackett 
Co., Cincinnati; and Theodore Marvin, 
Hercules Powder Co., W ilm ington. Among 
the speakers listed for the closing day is 
Philip A. Singleton, New England Alcohol 
Co., Boston, who will discuss the im­
portance of Caribbean molasses in the 
alcohol program.

R o a s t in g  R e c o v e r s  V a lu a b le  M ater ia ls
FILTER AIDS— Bethlehem Roasters 

are used to burn off the impurities in 
wet diatomaceous muds and fuller's 
earths, and return them to process with 
high filtering efficiencies.

C A LC IU M  OXIDES recovered by 
roasting from waste lime muds. No 
interruption of operations. Recoveries 
of 95%  in terms of C aO .

C H E M IC A L  W ASTES and sludges 
treated for uniform recovery of a pre­
mium-priced by-product.

A  H IG H  G RA D E PIGM ENT con­
tinuously produced in a Bethlehem 
Roaster, with a Bethlehem Experimen­
tal Roaster operating as a processing 
guide.



BARITE SHORTAGE AFFECTS 
BARIUM CHEMICALS

P r o d u c t i o n  of barite has declined 
markedly in the face of recent increases in 
requirements. Stimulation of its produc­
tion is one of the most pressing problems 
confronting the W ar Production Board. 
The short position of the barite stockpile 
adversely affects production of barium 
chemicals, lithopone, glass, and ground 
barite used in well drilling.

At the beginning of the war there were 
many small producers in operation and 
there was a large stockpile of imported 
material on hand. T he situation apparently 
being well in hand, producers of barite 
were placed below coal and solid metals 
when it came to priorities for both equip 
ment and manpower. Most barite mines 
are in low wage areas with the prevailing 
scale for common labor about 40 cents an 
hour with rates ranging up to 80 cents an 
hour for truck and tractor drivers and gig 
men. Barite mines soon lost their men to 
higher paying war industries.

Late last fall requirements for barite in­
creased rapidly. It will be recalled that in 
1942 government policy was to curtail 
drilling for oil. In the last half of 1943 that 
policy was abandoned and a tremendou- 
amount of drilling was' undertaken at th - 
request of the Petroleum Administrator. It 
was the unusual demand for drilling mud 
that brought the barite supply situation to 
light.

Efforts to increase production followed. 
New mines in Arkansas came into promi­
nence because of their proximity to the oil 
fields. In many other sections of the coun­
try deposits of barite in commercial quan­
tities have been found. T he Arkansas 
deposits are displaced shale which is sepa­
rated by fine grinding and flotation. Ceiling 
prices were set on the Arkansas production 
to assist in channeling its movement to the 
oil fields. Ground barite for drilling mud 
was given a higher ceiling than chemical 
grades and producers found themselves 
selling material from the same bin for dif­
ferent prices depending upon the end use. 
The price differential was effective in 
getting producers to sell their barite for 
drilling mud but a further distortion of the 
supply followed and bu t little improve­
ment is expected until fall.

D UPONT RENEW S FELLO W SH IPS 
FOR CHEMISTRY RESEARCH

A w a r d  of 22 postgraduate fellowships 
for research in the field of chemistry for 
the academic year 1944-45 has been an­
nounced by E. I. du Pont de Nemours & 
Co., Inc. Appointments of these fellow­
ships, which amount to 5750 each, will be 
made later in the year by the heads of the 
chemistry departments of the several col­
leges and universities to which grants have 
been made.

Fellowships for advanced work in 
chemistry were established by the du Pont 
company in 1918, when there was a 
scarcity of well trained chemists. Through 
the Fellowship plan the company seeks to 
encourage promising students to follow a 
career in chemical research. W om en are 
admitted to candidacy on the same basis 
as men.

. . .  controlling the flow  o f material saves man-hours 
and makes certain that delivery schedules will he met

Sales and  Service in 
Principal Cities

On the playing fields o f  sport— 
and on the field o f  battle — suc- 
sess depends on timing, rhythm 
o f  motion. Timing is a vital 
element in production, too. 
Having the right material at the 
right place at the right time — 
just enough o f it and not too  
much — is a characteristic o f  
efficient production.
K eeping production synchroniz­
ed — timed — involves planning 
all along the line, to relieve con­
gestion at one point, speed up

movement at another, to  the 
end that goods will be produc­
ed w ith  precision and speed, 
and at an economical cost.
Conveyor engineering, applied 
lik e  Standard does it, accom­
plishes all these things. I f  you 
feel that timing could be im­
proved in your plant — check 
with Standard.
"Conveyors by Standard” — Cat­
alog N o . CM-3 is yours for the 
asking. W hy not write today?

STANDARD CONVEYOR 
COMPANY
General Offices:

N o r th  S t. P a u l, M in n .

E NG  I N E E R É B, FO R F A S T E R
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—  th e right s iz e , 

t y p e ,  m a t e r i a l ,  

d r i v e ?  . . .  I f  n o t ,  

w e ’re sure to h a v e  th e  r ig h t  o n e .  W e’v e  b e e n  

m ak in g  p um ps fo r  over a  quarter o f  a  c e n ­

tury, a n d  can  su p p ly  p um p s for  e v e ry  p ro cess  

n e e d . A v a ila b le  in  s ta in le s s  s te e ls , a c id -  

resista n t b ro n zes , n ick el, le a d  or a n y  re­

q u ired  a llo y ;  in  h o r iz o n ta l or ver tica l ty p es  

a n d  in  a n y  co m b in a tio n  o f  s in g le  or d o u b le

suction  a n d  s in g le  or m u lt i-s ta g e ;  in  d irect  

co n n e c te d , b e lte d ,  c h a in  or g e a r e d  d r iv e s.

O f ru g g ed  co n stru c tio n — g u a r a n te e d  to  

m eet th e  c o n d it io n s  for  w h ich  th e y  a r e  s o ld .  

C all on  u s n e x t  t im e  y o u  n e e d  p u m p s for  , 

p ro ce ss  w ork .

IRON&  STEELCO.
F red er ick ,  Maryland

i  0 .  R O S S
E N G I N E E R I N G  
C O R P O R A T I O N
350 Madison Ave.„ New York

C H IC A G O

201 N . W o lU  S t.

ROSS ENGINEERING OF CANADA U d..

152

DETROIT

12953 G re e le y  A ve

em bodying the use of ROSS A ir H eaters, 
direct o r indirect, o il o r gas fired, w ill give 

you the needed EX TRA  heat, the required 
E X A C T IN G  contro l— the g reater SPEED 
w ith absolute SAFETY. Four m ajor essen­
tials in a single system.

M o d ern  T estin g  L aborato ry

The ROSS Laboratory is one of the finest in 
equipment and facilities for determining 
correct conditions for treatment of your 
product.

POSTW AR DEMANDS OF B RITISH  AGRICULTURE MAY 
INCREASE USE O F FERT ILIZER  CHEMICALS

S p e c ia l  C o rre sp o n d e n c e

IT  C A N  BE D O N E  IN  M O ST IN 
STANCES. B ut i t  means better and mor. 
E X A C T  D E SIG N  and perhaps H IG H ER  
TEM PERATURES.

DRYERS
FOR CHEMICAL PRODUCTS

D h o b l e m s  o e  fertilizer production have
attracted special interest in British 

chemical quarters, partly because the war­
time needs of increased food production 
in the country have accentuated the im­
portance of regular replacement of fer­
tilizer elements withdrawn from the soil, 
anil partly because the postwar demands of 
British agriculture promise to open an out­
let for chemical trades which are now 
çoncentrating on the production of ex 
plosives and other means of warfare. Apart 
from this, it is realized that after the war 
many overseas countries, especially in the 
colonial territories, will require larger sup­
plies of chemical fertilizers to make up for 
shortages during the war and to make pos­
sible more intensive methods of agricul­
ture.

Unfortunately Great Britain is not favor­
ably placed with regard to chemical fer­
tilizers. There are no deposits of potash or 
phosphates in the country, and the sources 
of hydroelectric power for the production 
of synthetic nitrogen compounds are lim ­
ited and not yet fully developed. As far as 
potash is concerned, wartime supplies arc 
mostly of United States, Spanish and Rus­
sian origin, but the Russian product often 
arrives in a rather damp condition, with

consequent trouble in operations, so that 
manufacturers prefer United States potash 
salts. Russia also supplies England with 
apatite concentrates, and another ini 
portant source of phosphates has been 
opened up with the occupation of North 
Africa. As far as sulphur is concerned, all 
supplies for England are still reported to 
come under lend-lease arrangements from 
the United States, while Spain is covering 
British requirements of pyrites. N o in­
formation is yet available with regard to 
Sicilian sulphur. But since the M editer 
ranean is now open to Allied shipping, it 
may be expected that Sicilian sulphur, 
Palestinian potash and other chemical raw' 
materials from that region will play a more 
im portant part in meeting British needs.

W hile the importance of potassium and 
phosphorous for fertilizing is not under­
rated, the authorities have been compelled 
to concentrate on the provision of increased 
tonnages of other fertilizer materials. Vast 
quantities of lime have been supplied to 
farmers, and the consumption of am­
monium sulphate and other nitrogen com­
pounds reached an all-time record in 1943. 
Since supplies are smaller than demands, 
it has been necessary to restrict their use 
to applications where they give best rc-
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suits. Balanced fertilizers have been in­
troduced, and certain compounds are sup­
plied only for use on certain crops. Such 
wartime measures are however temporary, 
and there is no doubt that British farmers 
have become fertilizer-conscious, while 
systematic wartime tests have shown the 
vast scale of the need for chemical fer­
tilizers to obtain optimum results.

For postwar days continued progress on 
wartime lines is anticipated. More a t­
tention than ever will be devoted to the 
way in which chemical fertilizers are to be 
applied. Granulation has made great ad­
vances, and may indeed be required on a 
large scale to overcome the farmers’ prej­
udices based on the unattractive form in 
which fertilizers usually reach them. A n­
other feature which is likely to attain in­
creased importance is the standardization 
of chemical fertilizers, especially of com­
pounds. Both developments—granulation 
and standardization— help to reduce the 
storage problem which has caused some 
difficulties in British fertilizer manufacture 
and application.

IN T E R N A T IO N A L  C O N T R O L  

While a steady expansion of fertilizer 
consumption in overseas countries is ex­
pected after the war, British fertilizer in ­
terests believe that international market 
control will be necessary to avoid the evils 
of overproducion and excessive compc 
tition. In the case of potash the export 
markets were before the war controlled by 
the Geiman-Frcnch-Polish cartel, and a 
limitation and regulation of potash exports 
from Continental Europe also may be 
necessary after the war. In the case of 
phosphates the supply position will of 
course depend to a large extent on the 
position in the Pacific and shipments from 
Nauru and Christmas Islands, etc. As far 
as nitrogenous fertilizers arc concerned, 
some control was exercised by the European 
cartel, which cooperated with the Chilean 
export organization, but in future this 
arrangement is unlikely to prove sufficient 
unless agreement is reached with the 
United States and Canadian producers. 
Yet, systematic market development should 
permit a vast expansion of sales. For In ­
dia, for instance, it is estimated that the 
prewar consumption, which has fallen to 
less than one-third during the war, could 
be trebled or quadrupled.

Present production of sulphuric acid in 
Great Britain is estimated by P. Parrish at 
over 2,000,000 long tons a year. The out­
put of spent oxide has reached about 220,- 
000 tons (equal to about 100,000 tons of 
sulphur), and something like 120,000 tons 
of 70 percent acid is being made from 
anhydrite. These figures reveal a consider­
able increase over prewar tonnages.

No further information has been re­
ceived about the synthetic rubber project 
of British Celanese Ltd. A t the annual 
meeting of the company’s shareholders 
the chairman confined himself to the re­
mark that “we have been active in this 
field for many years, and all the known 
synthetic rubber products, and many up 
till now unknown, will be produced by 
us”. The company has usually preferred 
its own counsels, and reports substantial 
progress also in the field of synthetic fibers.
It states that it is now able to produce 
fibers with a strength of 11 grammes per

A TOLEDO  CONTROL IN STRUM EN T
•  Toledo Scales weigh-count-measure-coniroi both fluids and 
solids, bo doing, they monitor production and accumulate 
Control Tacts which are vital to the maintenance o f quality 
and the accurate determination of costs. They are the Silent 
Sentinels of Production.

Behind their quiet efficiency stands TOLEDO RESEARCH
t le coordinated activity of the largest engineering-research 

group in the scale industry.
Toledo Research, prewar, had up its sleeve many develop, 

ments in the fields of applied electronics and optics, whirh 
have helped to make War Things better, and faster.

Toledo Research, postwar, will help build a belter world 
through the more accurate and rapid measurement and con­
trol of materials . .  . Toledo Scale Company, Toledo, Ohio.

TOLEDO SCALES
G'  P RIN TE D  W eight Records w ill become universal in

. M i j Æ v M i l i h i M W  postwar. Hundreds o f  war plants are using the
V  We are at liberty to send you  complete inform ation nr

KNOWS HER BATCH CONTROL

Our Engineers dubbed her 
“ B uxom  B erth a .” In g lass 
plants where she works they 
know how deft her hand, how  
keen hereye , how efficient her 
control in the autom atic high­
sp eed  lo w -c o st  b a tch in g  o f  
m u ltip le  in g red ien ts . T hey  
love her for her 
accom plishm ents.



Molded P L A S T I C

HAVEG
AGITATORS

H A V E G itself \s acid- 
and alkali-resistant through­
out its entire mass. It may be 
m olded  to  shape on  metal 
shafts w ithout involving ex­
pensive m olds. Four standard types 
o f  agitators are illustrated. T hese  
are typical o f  the a lm ost infinite 
variety o f  designs and types o f  agi­
tators w h ich  can be m olded  from  
HAVEG.

Figure 10-f: T his integrally m old­
ed  pitched blade agitator for rela­
tively h igh shaft speeds is usually 
supplied in  diam eters up to  2' 6 ' .

Figure 103: A plain, slow -speed , 
integrally  m olded, s in g le  - bladed  
agitator w hich is satisfactorily used  
fo r  agitating free-¡low ing liquids 
and thin sludges. T he blades can  
be supplied pitched o r  vertical.

Figure  10 5: HAVEG A g ita to r  w ith  
d e m o u n tab le  b lad es. A  h ig h ly  de ­
s ira b le  d e s ig n  w h e re  a b rasiv e  c o n ­
d itio n s  m ay m ak e  i t  n ecessary  to  
rep lace  b lad e s . T h is  type o f  b lad e  
may a lso  b e  u sed  to  a d d  b lad e s  to  
an  a g ita to r  a lread y  in  serv ice.

F ig u re  106: A heavy-duty H A VEG 
A g ita to r. H a s  v e rtica l d o u b le  
b la d e s , th o ro u g h ly  b ra ce d . T h ey  
a re  a lso  dem o u n tab le - T h is  type  
a g ita to r  h a s  b een  m ad e  u p  to  (S’ 
in  d iam e te r.

METAL SHAFTS—HAVEG COVERED
In ill o f HAVEG Asititors the s k i t  
ítw ífis Rud« o f  m i l —xcsl contit«! tv-jrh 
H AY VX3k Ttus HAVEG coxtftty: is fee« to 
CVlMílsl AChi CO ttW iC t^T tx pOSXtW m e th o d  
vM titivhiaj: iHc HAVEG At the Kxwra is 
C lc ttfy  sSHVfttl it» t V  iihiSCTAtSOSV  ̂
hU-ács tta tnsetas atc AbarAys so&iHAVEG. 
HAVEG bullion y  .

"  HAVEG-SARAN ^ïàtw  evMh
10]CX Q iÄ Jf t  A«sl 
AÎSwAtKVR d itA  
CM.1 aU tyy-cs of 
H AV EG «Nj’u.ir** 
w to t ,  T ia k s„  
ïb tW A  Fit- 
txtves, IXvt
AïVJi ÏV, A’AJ 
hC'.’sl tOt A .

HAVEG C O R P O R A TIO N
N E W A R K , D ELA W A RE
E A C T O R T -M A R S H A llT O N , D ELAW ARE

f t
! ■ >

denier, compared with previous values of 
6 to 7 grammes and 4 to 6 for nylon. The 
company is “busy on many other com­
pletely synthetic products, including those 
made from coal and hydrogen, with or 
without nitrogen” which may also be used 
in the textile industry for certain specific 
purposes. British Celanesc thinks that it
will be in a position to produce them  as 
the need arises on the basis of its own 
processes. In this connection the com­
pany is arranging to produce all the inter­
mediate chemicals needed for such final 
textile or other products, independent of 
any agreements of international character.

T he field of synthetic resins is attracting 
increased attention also from the paint 
industry. O ne of the leading paint m anu­
facturers, Lewis Berger and Sons L td., has 
formed a subsidiary, Berger Plastic Devel­
opments Ltd., to concentrate on this field 
of activities which “ taking a long view, 
will provide additional earning capacity” . 
The company reports that it has 'increased 
its production capacity in the paint field 
by attention to new methods and improved 
technique. As a result the production in 
factories of the parent company reached a 
volume greater than the previous high level 
established last year. Successful special in­
vestigations were carried out last year for /  
certain government departments.

T he leading British producers of zinc 
pigments have formed the Zinc Pigments 
Development Association to encourage 
and develop the uses, actual and potential, 
of their product, particularly bv making 
their properties and applications morc 
widely known and appreciated. T h e  ¿>m  "X 
eiation is non commercial in character and i 
stresses that it  has no interest in  price- 
fixing or similar matters. I t  will work in 
cooperation with the Zinc Development 
Association. T he  list of founders contains ; 
the  names of eight firms.

PEN IC ILLIX  SUPPLIES
Supplies of penicillin in  G reat Britain 

are still so small th a t “ it  is a  sort of corpse- 
raising drug a t present” , as Prof. D r. H . 
\Y . Florey of Oxford University told the 
Rosal Institution. Arrangements have 
been made by th e  Ministry of Supply to  
produce as much peníriUni as pasable. ha t 
for some co asd e rz i’e tim e to  come fee 
total sapplv will be  msnffióaat; even fes 
m eet th e  requirements o f t i e  Services so 
th a t none can as vet he  reissssá icx c r r l is i

i ADatihene. t&e I. C . I . pcc.toeoe gto- 
j. deseed by  suhjsKtiag ethylene to  <

high press ss ¡rzaofr cmer
SS, SS 1cnodrtics

c£ cshfies and accessories, esperi 
ïa à -â n sç o sc y  araä rd p -to lca se  -were.

topics: aààsa to ces dbririedi prreerti» 
bave proved verv vritrÈfie. Serai! cran-
tories ;r  ncsMiasae added to  varas. prise 
“Seür rrnri~-s- perito and. naj&nrs sser fiaaà- 
scCT to ccacütoî or -rV - •- Its prod -oator 
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investigation into their merits. Triphcnyl- 
vlicbloro-bcnzyl phosphonium oxide and 
similar products arc believed to be the 
active constituents of certain agents which 
combine good moth-proofing qualities with 
fastness to washing. Many patented motli- 
propfcrs are substituted ureas in which the 
substituents arc aromatic groups, e.g. di­
phenyl ether, containing chlorine and a 
sulphonic group to confer solubility. Since 
many of the recognized moth proofing 
agents arc aromatic compounds of high 
chlorine content, pentachiorophenol has 
been studied and found to give satisfactory 
results when suitably applied, although, 
like fluorides, it is substantially removed 
by washing. Material moth-proofed with 
formaldehyde, with hydrochloric or sul­
phuric acid to give the requisite pi I, 
washed with cold water, and neutralized 
with diliitc sodium carbonate, also showed 
good resistance to larva attack. W hile 
fluorine products in general suffer from the 
drawback of insufficient fastness to wash­
ing, improved results in this respect have 
been obtained with chromium fluoride 
with or without antimony fluoride, ad­
justed to leave the equivalent of 0.65 per­
cent of chromium fluoride in the dried 
material. Claims for fastness to washing 
for fluosilicic acid used in conjunction with 
tricthanolamine and aluminum sulphate 
and for impregnation with a solution of a 
fluosilicatc of a polymeric nitrogcn-contain 
ing substance seem not to have been 
examined.

The Ministry of Supply has advised 
motor vehicle users that there arc now six 
brands of commercial anti freeze mixture 
available which may be bought without 
restriction. The solutions must however 
be regarded as wartime substitutes and give 
reduced protection (down to 20 deg. F. 
only). Moreover, they have slightly cor­
rosive action on solder, mild steel, alumi­
num and aluminum alloys which need 
not however affect the efficient running 
if manufacturers’ instructions arc followed.

Tctrahydronaphthalene is now being 
used in Great Britain largely as a substi­
tute for turpentine and it is thought likely 
that it will remain a serious rival to natural 
turpentine after the war because of its 
greater solvent power and high flash point. 
Very' large quantities of naphthalene are 
said to be converted into the tetrahydro 
derivative, according to the president of 
the Midland Section of the Coke Oven 
Manufacturers' Association.

OUTLOOK FO R  BABASSU AND 
CASTOR OILS IN  B R A Z IL

No a p p r e c ia b l e  quantities of babassu 
oil are expected to be available for export 
from Brazil in 1944, according to semi­
official sources. During recent years 
babassu oil production in Brazil has not 
exceeded 7,000 metric tons, and stocks 
have been reserved almost entirely for do­
mestic consumption. Moreover, relatively 
high prices for other oils have increased the 
use of babassu oil by the soap industry'.

The Federal Council of Foreign C om ­
merce recently publicized a proposed 
project for the increase of babassu oil pro­
duction bv using oil-crushing plants.

If the 1943-44 castor bean crop in 
Brazil is similar in volume to that of the

HOSE C o r p o r a t i o n
mflVUJOOD, ILLINOIS

Plants: Maywood and Elgin, III.

OUR ENGINEERS w ill recom m en d
fhe ty p e  o f f le x ib le  tu b in g  m o il
a d a p ta b le  to th e s e  u se s  —
1. F o r  c o n d u c t in g  l i q u id s  f r o m  

a v ib ra tin g  to  a s ta t io n a ry  m e ­
d iu m .

2. F o r  h ig h  fa tig u e  re s is ta n c e  u n ­
d e r  c o n s ta n t v ib ra tio n .

3. F o r  h a n d l in g  s e a rc h in g  liq u id s  
w ith o u t s eep ag e .

4. F o r  e x tre m e  te m p e ra tu re  c o n ­
d it io n s .

3. F o r  u se  w h e re  c o r ro s io n  r e s is t­
a n c e  is  a fa c to r .

6 . F o r  c o n d u c t i n g  l i q u i d s  a n d  
g ase s  to  r e c ip r o c a t in g  p a r ts .

7. F o r  m a x im u m  flex ib ility  w ith  a 
m in im u m  o f  le n g th ,

8. F o r d a m p e n in g  n o is e  b e tw e e n  
tw o  u n its  th a t m u s t h av e  p ip e  
c o n n e c tio n s .

9. F o r c o r r e c t in g  m isa lig n m e n t.

REX-W ELD  
F lex ib le  Metal Hose 

CONTROLS IT
C hicago Metal H ose C orporation’s 
REX-WELD is highly resistant to fa­
tigue even when subjected to constant 
vibration over long periods of time. It 
is extremely flexible and remains air­
tight and leakproof after years of hard 
usage. It stands up under high tem­
perature and prolonged flexing. REX- 
WELD is fabricated from strip metal 
and is precision autogenous welded 
to form a weld stronger than the tube 
itself. Write, giving complete informa­
tion and we will be glad to furnish 
engineering recommendations for any 
design problem.

Flexible Metal Hose for Every Industrial Use
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T O M O R R O W ' S  N E W S P A P E R S
via MORRIS Pumps

These stacks of pulpwood . . . and many, many others all 
over the country . . . will soon be converted into newsprint 
and other kinds of paper in mills equipped with MORRIS 
Centrifugal Pumps.

Today . . .  as for two generations . . . MORRIS Pumps have 
made records of economy and efficiency in handling heavy  
pulp, liquors, chemicals, and clear water. Mills and chemical 
plants that have tried MORRIS Pumps quickly standardize 
on them . . . because of the authoritative recommendations 
of the long-experienced MORRIS engineers, the large line of 
MORRIS Pumps for every type of service, and the 80-year 
record of MORRIS Centrifugal Pumps for trouble-free service 
and low operating costs.

W rite fo r Bulletin

ST-P N o n -c lo g g in g  P u m p  —  G u a r a n te e d  
N o n -b in d in g  fo r P u lp y  M ix tu re s

M O R R IS  
M A C H IN E  W O R K S  
B a ld w in s v U le .  N .- Y .

D o u b le  S u c tio n  H o r iz o n ta lly  S p lit P u m p  
fo r C le a r  L iq u id s

EXPORT OFFICE: 
50 Church St., 

New York 7. N. Y.

c e n t r i f u g a l  p u m p s
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1942-43 season, there will probably be 
from 70,000 to 80,000 metric tons of cas­
tor oil or oil equivalent, available for ex­
port.

T he 1942-43 castor bean crop estimate 
was 230,000 metric tons, which would 
make it the largest recorded in Brazil. 
Present indications are that the current 
crop will he comparable.

CARBIDE LIG HTIN G  USED IN 
SW ED ISH  RURAL D IST R IC T S

C a u b i d e  lamps arc being used exten­
sively in Sweden in isolated communi­
ties and rural districts which arc not 
supplied with electricity and which for­
merly depended largely upon kerosene 
lamps and wax candles for lighting. The 
war lias curtailed the importation of 
kerosene (the last significant shipment 
reached Sweden in 1940) and also the 
raw materials used in making candles.

T o solve the lighting problem, approxi­
mately 400,000 carbide lamps are re­
ported to have been manufactured in 
recent years. Ten factories are engaged 
in their production, and it is understood 
that practically all the carbide being used 
is obtained locally.

SW ITZERLAND REGULATES 
SOAP PR O D U C TIO N

T he Swiss government’s regulations 
concerning soap production provide that 
laundry soap m ust be composed of 60 per­
cent fats and can be manufactured only in_ 
pieces weighing 100 grams. Scrubbing 
soap and hand soap, whether in tins or in 
cake form, cannot contain more than 30 
percent insoluble matter. Rationed soaps 
and substitutes, the specifications continue, 
must bear the producer’s name either on 
the package or the soap itself, and, in the 
case of the latter, the word “ Substitute” 
must be printed on the wrapping or con­
tainer. Certain standards have been set 
up, also, as to the ingerdients in substitute 
soaps.

VEGETABLE O IL  PLAN T U NDER 
CONSTRUCTION IN  TO R O N TO

A $2,500,000 plant for the extraction 
and processing of soybean, linseed, and 
other vegetable oils is under construction 
in Toronto, Canada, according to the 
Canadian press. Im mediate construction 
will include a $400,000 storage plant, with 
a capacity of 450,000 bu., and a screw-press 
process section. I t is believed that produc­
tion will begin by the middle of 1944.

The first operating section, the screw- 
press process, will use approximately 3,000 
bu. of soybeans daily, and the second sec­
tion, a solvent-extraction process, approxi­
mately 4,000 bu.

BRAZIL PLAN T T O  PR O D U C E 
DEHYDRATED CASTOR O IL

A m o n t h l y  capacity of 60,000 lb. oi 
dehydrated castor oil is the expected pro- 
duction of a plant to be erected in Brazil- 
The process, evolved in Brazil, require 
heating the oil in an atmosphere of inert 
gas and in the presence of an acid catalyst 
About 4.7 percent of the combined wat# 
is removed in this manner.
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P re se n t in g  th e  N ew

WILLSON MONO
The latest development in plastic eye-protection 
. . .  com bining safety, unobstructed vision and 
the highest degree o f  comfort.

G060US > RESPIRATORS • OAS MASKS .  HELMETS

W ÍL L S 0 H
P R O D U C T S  I N C O R P O R A T E D
REA D ING , PA ., U .S .A . Ettobliihcd 1870

A C E T A N IL .D E  M A N I 7A C T U R E  
IN  S W E D E N

M a n u f a c t u r e  of acetanilide was staitcd 
by the Swedisli chemical concern, Bofors, 
several years ago. Production has been in­
creased from 30 to 40 tons annually to 
about five times that amount. This de­
velopment is expected to be important in 
the manufacture of sulfanilamide prepa­
rations.

Acetanilide is not a wartime product in 
the usual sense. Its manufacture is the re­
sult of long-range planning intended to 
convert production facilities of the Bofors 
Co. to more diversified peacetime civilian 
requirements.

NEW  ZEA LA ND MAY P R O D U C E  
WAX FR O M  P E A T

A w a x ,  similar to montan wax, obtaina­
ble from peat in the Chatham Islands, New 
Zealand, has been investigated by the 
British Imperial Institute. Among the 
conclusions reached after a chemical ex­
amination were that it melts at 10 deg. C. 
lower than montan wax; that peat wax 
could be used as boot polishes; and that 
consideration should be given to extract­
ing the asphaltic content by a petrol 
process.

Previous tests of New Zealand peat as a 
wax were undertaken by the Institute in 
1926. Shortages of wax as a result of 
wartime conditions have resulted in re­
newed interest in this development.

FIV E  RAYON PL A N TS O P E R A T E  
IN  STATE O F  SA O PA U LO

B r a z i l ’s  rayon production is said to  lie 
centered in five plants in .the State of Sao 
Paulo. In 1942, these mills had a com ­
bined output of 8,092,244 kg. of yarn, 
comprising 5,746,753 kg. of viscose yarn. 
1,701,533 kg. of acetate, 32,375 kg. of
cuprammonium and 611,800 kg. of staple 
fiber. The entire production reportedly is 
used within the country— 25 percent for 
hosiery and knitted goods, and most of the 
remainder for dress goods, hat bands, and 
ribbons.

JAMAICA EX PA N D S PLA N S 
FOR M AKING A L C O H O L

C o n s t r u c t io n  is expected to commence 
soon in Jamaica, British W est Indies, on 
the proposed pilot plant to manufacture 
ethyl alcohol from rejected bananas. Erec­
tion of five other factories will follow, and 
it is anticipated that these plants will 
absorb about 3,000,000 stems of bananas 
annually, or whatever surplus remains above 
local and export requirements.

GLYCERINE F R O M  M O LA SSES
p r o v e s  u n e c o n o m i c

T h e  manufacture of glycerine from 
molasses by a fermentation process has 
been abandoned by National Chemical 
Products, Ltd., of South Africa, states the 
company’s annual report. W hereas glycer­
ine of high quality, suitable for making 
ivnamite, was produced, the process proved 
mcconomic, it is stated. T he yield was 
ower than had been estimated and filtra- 
ion offered a difficult technical problem.

NOTE THESE ADVANTAGES

1. W e ig h s  o n ly  1 1/4 o z . ,  
l ig h te s t  ¡goggle o f  it s  type

2 . C r y s t a l - c le a r  p l a s t i c  
len s

3 . L ens is  n o n -sh a ttera b le

4. L ens is rep laceab le

5. E y e-n o se  sh ie ld  a n  in ­
te g r a l  u n i t ,  l e a v in g  n o  
open  d a n g er  sp ots

6 . H igh  im p a c t-r e s is ta n c e

7 . C o m f  o r  t a h i e  o v e r
glasses

8. R o l l e d  e d g e  m a k e s  
sm o o th  c o n ta c t  w ith  fa ce

9. S c ien tifica lly  v en tila ted

10 . E asily  a d ju sted



m R E A S O N S  W H Y . . .
ACME patented MULTI-JET BAROMETRIC CONDENSERS 

OPERATE WITH MAXIMUM ECONOMY/ /
m M i

ACME RATENTEO
m u lti-jet  b a r o m et r ic

CONDENSER

VAPOR
PIPE

h o t w e u ;

ACME PATENTED 
MULTI-JET BAROMETRIC 

CONDENSER

VAPOR

VACUUM HEADER ^K / ’

ATMOSPHERIC 
HEADER \

BAROMETRIC
LEG

STEAM HEADER '  
FOR A COOKERS

STIRRER 
SHAFT ̂

SPARGER
STEAM

HEADER

HOTWEU

ACME PATENTED 
MULTI-JET BAROMETRIC1 
i, CONDENSER Í

VAPOR
P IP E /

h o t w e u

C O N D EN SER  FO R  E V A P O R A T O R S

MANHOLE

V A C U U M  C O O tlN G  SYSTEM

Designed for vacuum processes where the condensate is not 
retained, the Acme Patented Multi-Jet Barometric Condenser 
combines the economies of both wet and dry operation. This 
patented unit offers the following exclusive features:

O  COUNTER-CURRENT FLO W  that produces higher vacua 
(hitherto feasible only with dry operation).

Q CO N V ER G IN G  JETS that expel the incondensible gases 
from the top of the condenser without the use of vacuum 
pump or ejector (the principal advantage of wet operation).

( D  A PATENTED SEAL that prevents the escape of vapors until 
they reach the top of the condenser, thus making it possible 
to combine advantages (1) and (2) in one piece of equipment.

Q  POSITIVE CO N TROL of both involute and converging jets 
that attains maximum condensation at a minimum expendi­
ture of water, even under fluctuating loads.

^  LO W  INITIAL C O S T  of equipment and installation.

©  SIMPLE DESIGN includes no moving parts, will not clog, 
and requires virtually no maintenance cost.

Q  CONVENIENT O PEN IN G S for quick, easy inspection.

Bulletin MJ-44 "Acme Patented Multi-Jet 
Barometric Condensers" sent upon request

W here vacua over 27" Hg. are to be attained, we recommend 
the use of an Acme Counter-Current Barometric Condenser 
with suitable vacuum pump or ejector. The complete Acme line 
embraces every important type of condenser and ejector. Our 
engineers are prepared to study the requirements of any 
process and to make suitable recommendations for the most 
efficient operation.

~
A CM E C O P P ER SM U H IN G  & M A C H IN E CO .. O R ELA N D . PA



FROM THE Lit OF EXFEMEm
D A N  G U T L E B E N ,  E n g i n e e r

A V ISIT IN G  “SOOP” remarked that a 
few days ago he had discovered in his 
refinery a long 6 in. copper pipe that had 
been installed by his predecessor to test 
out a proposed process short-cut. The 
theory and the practice did not harmonize 
and so the valves were shut off and the 
pipe was forgotten. The pipe fittpr was 
cautioned “D on’t take it dou'n, we might 
need it sdme day.” T he predecessor 
retired 30 years ago. Brainstorms come 
and go and sometimes they strike a 
bonanza. However, when some piece of 
apparatus becomes obsolete, it should be 
removed on the basis of “pro bono 
publico” which, being liberal!}' translated, 
means that a little vacant space in a 
plant that is continually developing and 
changing is better than a space cluttered 
up w'ith idle equipment. T he house, like 
an unpruned tree, eventually becomes 
overwhelmed with dead branches and 
growth is hampered thereby.

IN  FO O D  AND SHIRTS the popular 
color is white. To attain whiteness in 
sugar, the syrup was formerly blown up 
with ox blood furnished from neighborhood 
slaughter houses. Emil Claus, Chief Engi­
neer of the Edgewater Refinery (R et.) en­
tered the refining industry by way of the 
blow-up station at the Dick plant in New 
York in 1885. Blood was still used as a 
coagulant of impurities. T he operators of 
the refinery had walked out w ithout notice 
and left the blood and syrup to revert to 
basic elements, accompanied by the evo­
lution of an impressive stench. T he use of 
bone char and decolorizing carbons was a

great improvement both technologically 
and psychologically. For sugar refining, 
bone char still possesses the preference over 
activated carbons. I t has the ability not 
only to decolorize, bu t also to absorb cer­
tain salts and acrid aromas. This latter 
property is employed when medical prac­
titioners prescribe charcoal tablets for a 
sour stomach. Bone char adds a hcaw 
financial burden on the refinery. At present 
prices the char in process in an ordinary 
refinery may reach $400,000 in cost and 
the equipment investment runs to about a 
million.

T he mystery under which bone char per­
forms its work has not vet been subjected 
to a clear-cut elucidation comprehensible to 
a run-of-mine engineer. For a t least a half 
century the mechanical procedure has re­
mained stationary. T he onlv spectacular 
improvement was the thin stainless steel 
retort tubes contributed by Paul DeVries 
of Revere. Everybody is kicking about the 
awkwardness of the process. The chronicler 
sat in on a symposium wherein a group of 
chemists, with special emphasis, prefaced 
the discussion with the admission that they 
knew nothing about char. Then they read 
a verbose paper on the subject and followed 
with a two-hour debate! Q .E.D .

A T T H E  LABORATORY of the Drexel 
Evening School, Lab apprentice Carter was 
conducting a test that required the use of 
ILSO,. His eyes were intent upon the re­
action while holding the test tube of acid 
in his hand. Under these circumstances he

suddenly sensed that a mosquito was ex­
ploring about his neck, in search of a prom­
ising spot to set up operations. Carter rc- 
tlcxively obeyed the impulse to strike first 
and unwittingly dumped the test tube 
down his back. W hile he was at the hos 
pital growing a new slab of skin on his 
back, he was bemoaning the destruction of 
his new silk shirt. T he mending of this did 
not proceed by nature’s munificence. It 
required the cash of the realm. On the 
other hand, his dad discharged the hospital 
bill.

W ISD O M  T E E T H , crowded in the amen 
corner, get little exercise. They are the 
last to come and the first to go. O ur elec­
trical W izard shared the common ex­
perience and when distress appeared, he 
had the upper ones removed. Later the 
lower ones suffered as a result of "innocu­
ous desuetude." A youthful practitioner, 
appreciating the value of building up a 
backlog of custom, maintained the teeth 
by various treatments and an occasional 
filling. After enduring 10 years of expense, 
the W izard at “long last” perceived the 
purposelessness of a pair of tongs with one 
jaw missing and so he got himself a new 
dentist and had the lower wisdom teeth 
removed.

C H EM IC A L M A NU FACTURERS ac­
company their products with the privilege 
of the free advice of their staffs to guide 
the users. The customer accepts this as 
his perquisite and calls on the manufac­
turer’s “Doc” whenever some problem per­
plexes him. T he respect which the prof­
fered assistance inspires can be enhanced 
by special technique. T he customer pro­
pounds a problem puzzling to himself but 
it is elementary to Doc by reason of his 30 
years or more of effort and experience. Does 
Doc spit out the answer spontaneously? 
lie  does not. His pearls of experience are 
not thus lightly to be cast away. He knits 
his brows professionally and hesitates; then 
he announces gravely that the problem will 
require thought and research. H e reckons 
that he may be able to evolve a solution in 
a couple of weeks. Accordingly he marks 
his calendar and proceeds to forget all 
about the matter till the memo pops up a 
fortnight later. Then he calls up the cus­
tomer and delivers himself extemporane­
ously of the answer. T he  customer values 
the answer, knowing the time and study 
that it called forth. And Doc’s hokus-pokus 
gains the desired compensation in the way 
of good-will for his House.

H ere is the balance  of the  setting-up ro u tin e  follow ed hv your chronicler. See 
Chem. & Met., Feb . 1944, p. 201 fo r first ten exercises

b
X

Q

U - ARMS TO THRUST.
FISTS CLENCHED. 

THRUST FORWARD AND 
UPWARD ALTERNATELY. 

LIFTING HEELS - 
ACCOUNTS

12-ARMS UPWARD 
BEND AT HI PS. KNEES 
STIFF. TOUCH FLOOR 

THEN CIRCLE 
RI6HT - PO COUNTS 
LEFT -BO COUNTS

13-ARMS UPWARD. 
TWIST RIGHT AND BEND 
SIDEWARD. TOUCHING FLOOR. 
'pUSE BOOY, TWIST LEFT 

AND REPEAT 
PO-COUNTS

14 - INHALE -  L IF T  HEELS 15 •DEEP K N E E  BEN D
STRETCHING ARMS UP 
EXHALE-BEND FORWARD. 
THROWING ARMS BACK 
AND UP VIGOROUSLY. 

PO-COUNTS

ARMS SIDEWARD. 
SUBSTITUTE ARMS 

UPWARD IF DESIRED 
PO-COUNTS

-> q ~
16- LIE ON BED. FACE UP.

ARMS OVER HEAD 
RAISE ARMS AND TRUNK FORWARD. 

LOWER HEAD BETWEEN KNEES.
PO- COUNTS

17 - ¿IE ON BED. FACE UP 
ARMS OVER HEAD 

RAISE LEGS AND BEND TRUNK. TRY TO 
TOUCH KNEES TO BED .

PO- COUNTS

18 -UE ON BED -FACE DOWN 
ARMS OUTSTRETCHED 

BEND TRUNK AND LE6S UPWARD 
AT SAME TIME. PIVOT AT HIPS 

PO - COUNTS
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}T  C O A S T  

U F A C T U R E R  

« s  S E R V IC E

2 5 6 ,6 0 8 ,0 0 0
GALLONS OF WATER 

PUMPED IN 2 7  MONTHS 
OF CONTINUOUS SERVICE

o f d e m im o ^  
turbine  p o m p

P U M P S  A N D  W A T E R  S Y S T E M S
The Penning Company • Salem , Ohio

I
EARLY M ONDAY M O R N IN G  when 
the No. 5, 1000-K.W. generator went on 
the line, there was a suspicion of burning 
rubber in the air. Everybody in the 
Power Plant went about sniffing for the
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BAG FILTER S constituted the common 
device for filtering sugar liquors up to 
about 1919. O ne of the 12-hour shifts 
was conducted under the profanity of 
Sergeant Jack McGahan. He was in com­
mand of an assortment of foreigners who 
had only a few years earlier escaped 
slavery in Europe. By comparison, their 
new job was an improvement. Jack’s 
profanity was about equal in volume and 
differed only in that it contained fewer 
sneezes. T he filters did an excellent job 
bu t the high operating costs were endured 
only because there was nothing better to 
•be had. W hen  Sweetland filters and 
eventually Vallez’ replaced the old bags. 
Srgt. Jack joined the pipe fitters’ gang. He 
resembled more or less any conventional 
stvle of pipe fitter except that, having 
been a top sergeant in the regular army, 
he was crankier than the rest. He became 
the trouble shooter and under this classi­
fication his task demanded jumping from 
hither to yon on emergency repairs. Every 
time he was called for a hurry-up job, 
lie exploded. Ncvcr-thc-lcss, in spite of 
all his cussing and obstrcperations,- he 
always dispatched the job. Occasionally, 
he celebrated too hilariously a t the club 
and skipped work the next day to nurse 
the hangover. O ne day the master fitter 
decided to reduce his gang and his eyes 
fell upon “Useless” , an inefficient attache 
who suffered from synthetic hookworm. 
However, when the fitter counted noses, 
he found that Useless was present and 
Jack was not. T he ax therefore deccndcd 
upon Jack. A few days later, by special 
request of the Chronicler, Jack was re­
turned to the gang. His Irish humor 
was an asset to the House. He was the 
counterpart of the stubborn one in the 
parable of the two sons. T he first one 
‘answered and said, I will not: but 

afterward repented and went.” I t was 
agreed that he possessed qualities superior 
to those of the second who curried favor 
by answering “I go, sir: and went not.”

TANKERS have been delivering molasses 
from the Tropics to our tank farms 
for the past twenty years. T he No. 2 
farm is located on a dark alley a quarter 
mile from tidewater, being connected by 
means of a 15 inch pipe under Delaware 
Ave. T he tanks are 60 feet deep and 
the aggregate capacity of the four is
12.500.000 gallons. There has never 
been an overflow of these tanks even when 
the Cubans were pumping molasses into 
the tankers at one-eighth cent per gallon 
and sometimes letting gravity feed it to 
the sharks; that is, never except once, 
and that was when the war price had 
gone to 18 cents. O n that occasion,
40.000 gallons oozed out of the vent in 
the roof and collected within the dvkc. 
M ost of it was later recovered. The 
superintendent made search for the cause. 
The tank man had the answer. W hen 
be awoke he announced that there was 
more room outside of the tank than inside! 
C ’est la guerre.t h e  COMPLETE L IN

"You may be interested to know,” wrote an official of a 
W est Coast m anufacturer, " th a t our D em ing W ater 
Lubricated Deep W ell T urb ine  Pum p has been oper­
ating  continuously, 24 hours per day for the past 27 
months w ithout interruption, delivering about 220 gallons 
per minute to our plant.

"We have not spent one cent for repairs and the pump is 
running as smoothly and efficiently as the day it was in­
stalled. We are convinced that the Rubber Bearings with 
water lubrication are largely responsible for this outstand­
ing performance and freedom from interruption of service.”

A s k  f o r  C a t a l o g  N o.  4 7 0 0 -8
T h is  s p e c ia l  c a t a lo g  o n  D e m in g  D e e p  W e ll  
T urbine P um ps is a v a ila b le  fro m  th e  D e m in g  D is ­
tr ib utor  in  your  lo ca lity , o r  from  T h e  D e m in g  
C om pany, Salem , O hio .

D e m in g  T urb in e  P u m p s are d esig n ed  to  d e liv er  
capacities from  15 to  3 0 0 0  g a llo n s  p er  m in u te . 
V ertical h o llo w  sh a ft  m otors are standard  c o n ­
struction . W h e r e  req u ired , o ther  typ es o f  heads  
can b e  fu rn ish ed  sijch as: b e lted  d r iv e  heads; gear  
increaser heads; s te a m  t u r b in e  h e a d s ;  f l e x i b l e  
c o u p l in g  h e a d s;  o r  c o m b in a t io n  t y p e  h e a d s .



origin. There were some short rubber 
wires on the generators but the switch­
board instruments indicated no distress. 
Nevertheless, the boys feared the worst 
and so they sensed increased concentration 
of odor near the big generator. The 
W izard stationed an electrician at the 
board prepared for quick action. 'Hie 
attaches became jittery. After 8 hours, 
when the next shift came on, the oiler 
pointed out a new rubber gasket that had 
been installed during his shift in the hot 
discharge pipe of the air compressor dur­
ing the Sunday shut-down. T he com­
pressor was started at 7 A.M. and bv 
7:30 the pipe had reached vulcanizing 
temperature thus emitting the extremely 
distressing odor.

C O PPE R SM IT H  Joe Dvornvich fash­
ioned a wondrous device of copper, and 
the photograph in the log shows Joe 
standing beside his handiwork. The device 
was a steam sparger which the boys 
dubbed “pretzel” when they installed it 
in the bottom of the “beer” still where 
it thereafter made possible the substi­
tution of surplus exhaust steam for live 
steam from the boilers. (“Kernal Kirk” 
thought well enough of it to present it 
to the readers of Chem. & M et. January. 
1938, p. 78). Joe was given a copy of 
the log. W hen the subsidized war plants 
began to exaggerate w'ages so as to draw 
out the men developed by the little 
plants, Joe took his copy of the log and 
picture to a large shipyard employment 
officer, and was hired instantcr as a Class 
A artificer in copper. O ur house thus 
lost Joe for the duration.

T H E  C H EM ISTS ARE C O N V E R T IN G  
sow’s cars into silk purees, wherein they 
exhibit superiority over the employment 
manager. Mentalities not technologically 
inclined have to be developed to function 
in mechanical arts. T he girls taken from 
the household have to learn to leave their 
knitting and their favorite movie magazine 
at home. A “bo” rejected as military ma­
terial replaces an experienced oiler who has 
gone forth. Among the new oiler’s assign­
ments is the re-filling of four gear cases on 
rotary pumps that deliver molasses and 
wort in the distillery. Nearby is the 
molasses weigh tank with a convenient 
sample cock and bucket a t the bottom. 
Black strap molasses resembles 600-W  oil 
in appearance and viscosity and so the oiler 
saw no reason for going to the store room 
200 feet away when a substitute was right 
at hand. He therefore filled the four gear 
reducers with blackstrap. After four motor 
starters had burned out the electricians dis­
covered the cause.

SIM ILAR EX PER IEN C ES were lived 
through in the last war. A crew had to be 
broken in for the new beet sugar house at 
Hooper. Utah in 1919. For the engine 
room job a farmer was selected who claimed 
proficiency as hostler to a threshing ma­
chine engine. On the second day of plant 
operation, the main bearing burned out. 
T he farmer was fiabergasted. He had oiled 
every' bearing bu t that one. He could not 
understand why the principle that he had 
learned as an average adjuster among the 
neighbors failed to apply'.

E V E R L A S T I N G  
V A L V E S

TYPICAL SERVICES WHERE 
EVERLASTING VALVES 

EXCEL . . .
Outlets of storage  
and measuring tanks

Throttles of hammers 
and hoists

Presses for p lastics

W ashers fo r laundries, 
cleaners and dyers.

S p ray  lines to rolls

Blow-offs of conden- 
s e r s ,  economizers, 
vulcanizers, purifiers, 
compressed a ir  tanks

Suitable f o r  acids, 
alka lies, caustics, ce l­
lulose, coal ta r , emul­
sions, syrups, a n d  
other liquids; a l s o  
gases and vapors

The many important advantages of the 

Everlasting Valve . . .  its drop-tight seal, 

its self-grinding action at each motion, 

its provisions against damage to disc and 
seat, and its "everlasting" wearing qual­
ities . . . make these valves literally un­

equalled for many services on process 

lines, emergency shut-offs, equipment 
outlets, boiler blow-off, etc.

NOTE THESE FEATURES
Straight-through blow 

Does not stick 

Maintains initial tightness

Meets all State Boiler Laws and all requirements 
of A .S .M .E . Code 

Proven by over 30 years of service 

FU LLY  GUARAN TEED

W rite fo r Bulletin

EVERLASTING VALVE COMPANY
49 FISK STREET JER S EY  C IT Y  5, N. J.
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^  ' s K t o n o w

— m C A U Ti UF GRADE

'T E  S U P E R A ! D

in e  u u a lity  of

D I C A L I T E  
FILTERAIDS

s t a r t e d  h e r e  s o m e

4 ,0 0 0 ,0 0 0  years ago

T h e  q u a l i t y  o f  D i c a l i t e  f i l t e r a i d s  b e g a n  w i t h  

t h e  o r i g i n a l  d i a t o m  s t r u c t u r e — " t a i l o r e d "  b y  

N a t u r e  i n  f o r m  a n d  p u r i t y  m o s t  s u i t a b l e  f o r  a  

f i l t r a t i o n  m a t e r i a l .  T h i s  n a t u r a l  a d v a n t a g e  i s  

e n h a n c e d  b y  m o d e r n  m e t h o d s  o f  p r o c e s s i n g ,  

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

o r a t o r y  r e s e a r c h .  B e c a u s e  t h e y  g i v e  d e s i r e d  

c l a r i t y  a t  h i g h e r  f l o w r a t e s ,  D i c a l i t e  f i l t e r a i d s  

i n c r e a s e  t h e  t o t a l  t h r o u g h p u t  o f  l i q u o r  p e r  u n i t  

o f  t i m e .  M a x i m u m  o u t p u t  w i t h  t h o r o u g h  r e ­

m o v a l  o f  i m p u r i t i e s ,  i n s u r e s  h i g h  q u a l i t y  p r o ­

d u c t i o n  a t  l o w e r  c o s t .

F I L T E R A I D S  • F I L L E R S  * I N S U L A T I O N

N IN E G R A D ES  of D icalite  filte ra id s , shown 
on the chart ab o ve , g ive desired c la rity  and 
a range of flow rates to insure maximum 
production at low er cost.

m s r

m T H E  D I C A L I T E  C O M P A N Y
520 No.Michigan Ave.. CHICAGO .  120 Wall St., NEW YORK .  756 So. Broadway, LOS ANGELES

JOBBERS AND OFFICES IN PRINCIPAL CITIES OF U.S.A. AND REPRESENTATIVES IN FflRPir.w rnilNTRIES

A view from one of the Dica 
life deposits, showing th 
exceptional purity of th 
diafomaceous silica fror 
which Dicalite filteraids ar 
processed.
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G. E . B arton

George Barton has retired after nearly 48 
years of service with the W hitall-Tatum  
Co. and its successor, the Armstrong Cork 
Co. Mr. Barton is a charter member of 
the American Institute of Chemical Engi­
neers and one of the oldest living members 
of the American Chemical Society'.

A. H . Reu, acting plant manager of Her­
cules Powder C o.’s Brunswick, Ga., naval 
stores plant, has been named manager. He 
became acting plant manager of the plant 
in 1940 when R. Rockwell, plant manager, 
went to Chattanooga, Tenn., as Hercules 
plant manager of Volunteer Ordnance 
W orks. . , j j

D. A. H urst, formerly of the Research D i­
vision of the Barrett Division, Philadel­
phia, is now w ith Rohm  & Haas Co. as a 
technical assistant. M r. H urst took his 
graduate work in chemistry at the George 
W ashington University and his under­
graduate work at Albion College, Albion, 
Mich.

Sclwyn G. Blaylock, president and manag­
ing director of the Consolidated M ining 
and Smelting Co. of Canada, Ltd. of Trail,
B. C., has been elected an honorary mem­
ber of the American Institute of Mining 
and Metallurgical Engineers.

Roger C. Bascom has joined the technical 
service staff of Hycar Chemical Co. and 
will serve New England, eastern New York 
State and northern New Jersey. Mr. Bas­
com, who came to Hycar from Standard 
Products Co., where lie was chief chemist, 
wall make his headquarters and residence 
in Milford, Conn.

N . M . Barnett has been named manager 
of the Chicago branch office of Bailey 
M eter Co. to succeed M . Greenberg who 
resigned Feb. 1.

Charles P. Blinn, Jr., has been appointed 
\ice president in charge of finance for the 
Publicker Commercial Alcohol Co. of 
Philadelphia.

F . A. A kkiati

F . A. Abbiati, who has held the position 
of assistant general manager of sales for 
the Plastics Division of Monsanto Chem­
ical Co., Springfield, Mass. has been named 
director of sales for the division.

W illiam E. Harrison has been appointed 
assistant fuel engineer for Lukens Steel 
Co. and subsidiaries, By-Products Steel 
Corp. and Lukcnwcld, Inc. A graduate 
of the University of Pennsylvania, Mr. 
Harrison joined Lukens in 1934.

Thomas H . Flaherty has been appointed 
head of the construction and engineering 
department for the five American-Marietta 
Co. plants. He will direct the paint com­
pany’s building expansion program. Mr. 
Flaherty was formerly with the Austin and 
Koreschell Engineering Cos.

Henry M . Richardson, formerly with G en­
eral Electric Co., has established himself 
as a consulting engineer on plastic prod­
ucts with headquarters at Pittsfield, Mass.

W . B. Rose, has been made division chief 
of the Charleston Research Division, W est- 
vaco Chlorine Products Corp. W . T . N i­
chols, formerly Research Division Chief at 
Charleston has become technical assistant 
to the executive vice president. A. G. Ait- 
chison, formerly assistant technical direct­
or, has been appointed technical director.

H . W . C att has been appointed manager 
of the chemicals and pigments depart­
m ent of the purchasing division of The
B. F. Goodrich Co. Mr. C att, a graduate 
of the University of Illinois with a degree 
in chemical engineering joined B. F. Good­
rich in 1929. He succeeds Dr. V. E. W ell­
man who becomes director of purchases in 
the company’s newly created chemical di­
vision.

L. P. McAllister, who has been metal­
lurgical engineer for Lukens Steel Co. since 
1936, has been appointed assistant to the 
general superintendent with specific duties 
of quality' control.

D w ight R . M eans

Dwight R. Means, who has been asso­
ciated with the Columbia Chemical D i­
vision of the Pittsburgh Plate Glass Co. for 
21 years, has been named assistant to the 
vice president. Prior to his new appoint­
m ent he was technical director and had 
previously served as research director and 
assistant superintendent.

Lucien F . Craig has resigned from his po­
sition with the Supply and Transporta­
tion Division of Petroleum Administration 
for W ar.

Charles H . Briggs has joined the research 
staff of Truesdail Laboratories, Inc. Mr. 
Briggs holds a Bachelor of Science degree 
from Cornell University. For the past 35 
years he has owned and directed the How­
ard Laboratory.

Edm und A. Georgi has been named man­
ager of technical development in the 
Paper Makers Chemical Departm ent of 
Hercules Powder Co. Mr. Georgi has been 
with Hercules since 1918 when he grad­
uated from Cornell University.

Thomas A. Guerin, Jr., has won the 1944 
Electrochemical Society Membership prize 
at Pratt Institute. T he award is made an­
nually to the most promising senior in 
electrochemistry.

Dene B. Hodges of the Shell Oil Co., has 
been appointed associate director of the 
Petroleum Administration for W ar’s newly 
combined Supply and Transportation D i­
vision.

D. S. McAfee, vice president and director 
of the Dorr Co. has arranged to terminate 
his association with the company. He has 
for several years specialized in equipment 
and methods for the process industries. 
In addition to the N orth  American Con­
tinent this work has included South Amer­
ica and parts of the Far East and Europe.

Karl E. Luger is now head of K. E. 
Luger Co., Houston, Tex., metallurgical

CHEMICAL & METALLURGICAL ENGINEERING • M A R C H  1944 • 163



F IR E  F IG H T E R !
Less hazardous for the operator, 

too, because PLUS-FIFTY DUGAS 
Dry Chemical does its work from 
safe distances. Non-toxic, non-cor­
rosive, it hurts nothing except fire.

Write for complete information 
regarding DUGAS PLUS-FIFTY 
Dry Chemical—and for priority 
facts about DUGAS Fire Extinguish­
ing Equipment.

This is just another spot where 
DUGAS Fire Extinguishers are on 
the job. Ready for action!

A p p lied  from  th e  D U G A S  
pressure-type extinguishers, PLUS- 
FIFTY DUGAS Dry Chemical 
makes short work of dangerous 
flammable liquid or gas fires. 
Knocks them out with tremendous 
speed!

Appro t o /  by Under­
writers' Laboratories 
and  Factor}' M utual 
Laboratories.

CHART sh o w in g  c h a ra c te r is tic s  o f  a l l  types  
o f  a p p ro v e d  h a n d  fire e x tin g u ish e rs  
sen t f ree  o n  request.

Ho&n i»
« heeled

tXnsSiilSHES
MODEL 30-T HLHD 

EXTINGUISHER
DCM —i-O

DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN
« n e o  » x a  c t e r v t e q  s t  * n s u l  c h e m i c m . c o m p a n y

IM

engineers specializing in stainless steel 
applications.

Max A. Bradshaw recently returned to 
this country' front England. Major Brad­
shaw, formerly with the Eastern Regional 
Research Laboratory in Philadelphia has 
been in the armed forces for some time.

Carl S. M iner, president, T he M iner Lab­
oratories, Chicago, lias been elected as 
one of the councilors of the Purdue Re­
search Foundation. Mr. M iner is repre­
senting the American Chemical Society.

O B I T U A R I E S

Graham L. Montgomery, associate editor 
of Food Industries, died 0 1 1 Mar. 4 at his 
home on Long Island. Mr. Montgomery, 
a mechanical engineering graduate of C o­
lumbia University, joined the McGraw- 
Hill Publishing Co. in 1922 as an assistant 
editor of Chein. & M et. From 1927 until 
1930 he was 0 1 1 the editorial staff of Power 
which lie left to become managing editor 
of Food Industries, l ie  was active in the 
affairs of the Institute of Food T ech­
nologists and flic American Society of 
Mechanical Engineers.

Charles Copeland, formerly secretary and 
director of the E. I. du Pont de Nemours 
& Co., died Feb. 3 after a long illness. He 
was 76 years old.

James II. M acM ahon, 83, pioneer in in­
troducing the use of American-made 
bleaching powder and later liquid chlorine 
in paper pulp bleaching, died at his home 
in Buffalo, N . Y., on Feb. 7. H e was in­
timately connected with the early devel­
opment of chemical manufacturing in the 
United States, was widely known in the 
paper and other chemical-consuming in­
dustries and for nearly 40 years was con­
nected with the Mathieson Alkali W orks.

George L. Dumbauld, vice president treas­
urer of the Blaw-Knox Co., died suddenly 
Feb. 3 after an illness of several days. He 
was 61. Mr. Dumbauld had been identi­
fied with the growth and development of 
the Blaw-Knox Co. for 24 years in an offi­
cial capacity.

Be vis Longstreth, president of the Thiokol 
Corp., of Trenton, N . J. died Mar. 1 fol­
lowing an operation. He would have been 
51 years old this m onth.

Fred W . Shibley, vice president of the 
Bankers T rust Co. for 1S years until he re­
tired in 1939. died Mar. 1 at his home in 
New York after a brief illness. H e was 80 
years old. He was a director of a number 
of companies including St. Joseph Lead 
Co. and Manville Jenckes Corp.

Charles Randolph Borland. - 4. for 26 
y ears consulting chemist for the American 
Powder Co., Aeton, Mass.. until his re­
tirement in 1930, died at Cambridge. 
Mass.. 0 1 1  Feb. 16. H e was bom  in Lon­
don. England.

Jesse Jay Ricks, chairman of the board of 
Union Carbide and Carbon Corp.. died at 
his home in Piándome. X . Y., on Feb. 20 
after a brief illness. He was 64 w ars of
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ARMSTRONG’ S FOAMGLAS
A  p r o d u c t  o f  I n s u l a t i o n  H e a d q u a r t e r s

is strong
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penetrate Foam glas— so i t ’s ju st as 
efficient years la te r as the day it is 
erected.
P r o o f  a g a i n s t  f i r e .  Since Foam glas 
is pu re  glass, it is abso lu te ly  fire­
proof. In  m any types o f refrigerated  
construction— p a r­
ticu la rly  in  m arine 
w ork— this is an  
extrem ely im por­
tan t requirem ent of 
the insulation .

Add them up—  
m oislureproof, fireproof, and high 
struc tu ra l strength , p lu s  insu lating  
efficiency and  easy hand ling— and you 
have good reason fo r investigating 
this new, low -tem perature insulation .

Here’s a moistureproof, fireproof insulating material 
with high crushing strength

J u s t  h o w  s t r o n g  
is F oam glas?  This 
has been answ ered by 
tests m ade in  A rm ­
stro n g ’s L aboratories 
on th is sensitive, accu­
rate  Baldw in-South- 
w ark U niversal Tester. 

W hen tested on a ll faces, Foam glas 
blocks have an  average com pressive 
strength  of 150 pounds per sq. in. 
Thus, this new, low -tem perature insu­
lation can be erected w ithout fra m ­
ing m em bers to form  self-sustain ing  
w alls and p artitio n s in  cold-room  
construction.

P r o o f  a g a i n s t  m o i s t u r e  is a sec­
ond im portan t fea tu re  o f A rm strong’s 
Foam glas. The m ate­
ria l is com posed of 
thousands of tiny  cells 
— and each cell is 
com pletely  isolated 
from  ad jo in in g  cells 
by  th in  g lass walls.
Hence, neither m ois­
ture n o r vapor can

W rite today fo r your free copy of the 
fo lder, "A rm strong’s Foam glas,” 
w hich gives com plete physical data. 
A ddress A rm strong  Cork Com pany, 
B uild ing  M ateria ls Division, 4203 
Concord St., Lancaster, Pennsylvania.

PHYSICAL PROPERTIES
A verage crush ing  s tre n g th ,

150 lbs. p e r  sq . in.
M odu lus  o f ru p tu re  90 lbs. p e r  sq . in .
M odu lus  o f e las tic ity ,

163,000 lbs. p e r sq . in.
Im p a c t res is tan ce .....................66 fo o t-p o u n d s
A bso rp tion  (24 h r. im m ersion in  w a te r) , 

0.4% b y  volum e, 2%  b y  w eigh t 
(all a t  su rfaces)

P erm eab ility  ...........   0
C ap illa rity  ....................................................  0
V olum e change  w ith  m o istu re ....................... 0
C o n d u c tiv ity  (K  a t  70° F .) ,

0.45 B .T .U . p e r  h r . p e r  sq . ft.
p e r  °F . p e r  in.

Specific h e a t . . .  16-.19 p e r  lb . p e r  CF.
Coefficient o f expansion ...................... 0000046

* T ra d e -m a rk , P ittsb u rg h -C o m in g  C o rp .
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Pyrof lex "Baby” Tower 
a Big HCI Producer!

I t  WAS dubbed a baby tower by the Knight 
organization because it was so small. Actually, it w ill 
do a lot of work for its size. It is designed to make 500 
lbs. of 36% HCI per hour from 50% gas.

Pyroflex construction is not a pile of bricks or a 
lining. It is a completely designed functional unit. Each 
unit has the strength of steel and the corrosion re­
sistance of ceramics.

Knight engineers have created many types and 
kinds of Pyroflex functional units to do specific jobs. 
Many of them provided the first satisfactory solution 
to tough problems.

Knight engineers’ wide experience in this field is 
always available to help you solve your own special 
problems. In writing, please give us complete details.

age. M r. Ricks became chairman of the 
board of Union Carbide and Carbon Corp. 
in 1941..'He had been president from O cto­
ber 1925 to May 1941. Nearly twenty years 
ago he instituted a liberal policy of research 
that has been in a large measure responsi­
ble for the growth of the numerous inter­
ests of the corporation which he headed.

Harry Fletcher Brown, a vice president and 
director of E. I. du Pont de Nemours & 
Co., died in W ilm ington Feb. 28 after a 
long illness. He was 76 years of age. In 
1900 he joined the International Smoke­
less Powder & Chemical Co., a subsidiary 
of the Marsden Co. W hen the latter com­
pany was acquired by D u Pont in 1904, 
Mr. Brown was given technical direction of 
smokeless powder manufacture at four 
Du Pont plants. In 1911 he became head 
of the Smokeless Powder Departm ent, in 
1914 he was elected a director and mem­
ber of the Executive Comm ittee, and in 
1916 he became a vice president of the 
company.

Pcrley J. Buchanan, research chemist and 
director of chemical control of American 
Agricultural Chemical Co., died in M ont­
clair, N . J. on Feb. 23 after 35 years serv­
ice with this company.

James E . M cDonald, 53, General Sales 
Manager of the Edward Valve & Mfg. Co. 
died Feb. 25 after an illness of several 
months.

MAURICE A. KNIGHT 103 Kelly Ave., Akron 9, O hio

L. H . B a ek e la n d
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Leo Hendrik Baekeland, one of the most 
widely-known American chemical engi­
neers, died in Beacon, N . Y., Feb. 23 at 
the age of 80. Dr. Baekeland was bom  in 
G hent, Belgium, Nov. 14, 1863, and came 
to this country' in 1889. Here he engaged 
in chemical research and the first fruit of 
his efforts was Velox photographic paper. 
After effecting certain improvements in 
the equipment used in the production of 
caustic soda and chlorine, he turned his 
attention to synthetic resins. Bakélite, as is 
well known, was the result of these inves­
tigations.

During his lifetime Dr. Baekeland was 
the recipient of numerous honorary de­
grees, medals and awards given in recog­
nition of his contributions to the industry 
and the w^rld. He was a past president of 
the Electrochemical Society, the American 
Chemical Society and the American Insti­
tute of Chemical Engineers.



BUMP
PUMPS solve your 

Wartime Pump Problems
B e c a u s e  o f th e  s u p e r io r  
f e a tu r e s  o f B u m p  P u m p s , 
e m p h a s iz e d  h e r e ,  m a n y  
c h e m ic a l  p r o c e s s in g  p la n ts  
a r e  f in d in g  th e m  th e  a n ­
s w e r  to  th e i r  w a r t im e  
p u m p in g  p ro b le m s . B um p  
P u m p s  a r e  p o s i t iv e  d is ­
p la c e m e n t  ty p e ,  o p e r a t e  a t  
s lo w  s p e e d s  a n d  a r e  se lf-  
p r im in g  u n d e r  h ig h  v a c u ­
u m s  o r  a g a in s t  h e a d  p r e s ­
s u r e s  —  d e l iv e r in g  a  c o n ­
s ta n t  v o lu m e  p e r  r e v o lu ­
tio n  th a t  is  n o t a f fe c te d  b y  
s p e e d  o r  p r e s ­
s u r e .  S ize s  fo r 
e v e ry  p la n t  r e ­
q u ire m e n t . . . 
e a s y  to  m a in ­
ta in  a n d  e a s y  
t o  i n s t a l l —

W rite  fo r n e w  
c a ta lo g .

T A K E  
C A R E  
O F  T H E  
P U M P S  

Y O U  
N O W  

H A Y E !

z&BUMP pump co.
L A  C R O S S E  *  W I S C O N S I N

NO BATTERY NUISANCE

5 0  C H U R C H  S T R E E T  N E W  Y O R K ,  N E W  Y O R K
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O perated  from an y  110 volt A.C. outlet, 
CAMBRIDGE self-contained and  portable pH 
m eters a re  a lw ay s  "ready-to-go." These 
instruments m ay  be turned on continuously 
so that they  a re  availab le  without the 
necessity of a  warm-up period to obtain 
stability. The electron-ray null indicator, 
immune to dan g er from mismanipulation, re­
places the conventional, delicate pointer- 
galvanom eter.

LABORATORY MODEL • A c c u r a c y  .02 pH . 
S e n s i t iv i ty  .005 p H . R e a d in g s  R e p ro d u c i­
b le  to .01 pH , R a n g e  0 to  14 p H  a n d  
0 to 1200 m v .

INDUSTRIAL MODEL A c c u r a c y  .05 p H , 
S e n s i t iv i ty  .01 p H , R e a d in g s  R e p r o d u c i­
b le  to .02 p H , R a n g e  0 to 14 p H  a n d  
0 lo  1000 m v .

C A M B R I D G E
pH METERS

CAMBRIDGE INSTRUMENT C O ., INC.
3732  Grand C en tra l Term inal, N ew  York, N. Y. A N D

D U A L
T h e dual screens of the P ra ter 

G radual R eduction  G rin d e r (4 )  defi­
n itely  increases screening area from  
the usual 4 5 %  o f the o rd inary  m ill 
to 7 0 %  o f g rin d in g  area. A lso, the 
screens can be m ore efficiently de­
signed. T h ere  is no  need fo r re in ­
fo rc ing  the P ra te r  Screens against 
the shocks o f  m ateria l in  the break­
ing  (1 )  an d  crush ing  (2 )  stages. 
T h a t is all done in  the p rim ary  drum , 
w here the m ateria ls bounce against 
tough  steel castings.

T h en  the crushed m ateria l is fed 
a ro u n d  the en tire  periphery  o f the 
ro to r  to  the final siz ing  blades (3 )  
o f the m ain g rin d in g  drum . T he 
partic le  size is such th a t the  g rea ter 
p art o f  the area can be devoted  to

D R U M S
screening. Because th e  dual screens 
are aw ay from  pre lim inary  breaking  
an d  crush ing  they can be designed 
fo r  tru e  screening efficiency, as there 
are n o  la rge  an d  heavy particles 
ham m ering  the dual screens. This 
ham m ering  in  the usual m ill d istorts 
the  screens and  low ers screening effi­
ciency still fu rth e r.

T h e  im m ediate value o f the 70%  
screening area is im m ediately  ap p a r­
en t to  the g rin d in g  engineer— but 
the re  are m any o th e r factors in  this 
p rincip le  o f  dual screens an d  dual 
drum s, th a t are  w orthy  o f  the study 
by the  m an in terested  in  p roduction  
con tro l an d  low  pow er cost.

W rite  fo r  in fo rm ation .

A ddress:

P R A T E R
PULVERIZER COMPANY

1825 S. 52nd AVE. CHICAGO, 50. ILLINOIS

O r
BROWN & SITES COM PANY

SEND FOR BULLETIN 9TOE



YOUR WATER SYSTEM
Might Be Called 
for Extra Duty Tonight

FIR E— fhat killer of man and destroyer of 
property strikes suddenly and without warn- 
ingI Standing guard, after performing its 
daily duty, is your water system. If it bears 
the name of L A Y N E , be assured that it has 
a great stand-by reserve of power and pro­
ductivity ready to be unleashed when the 
em ergency call comes.

In many, many cases Layne W ell W ater  
Systems, due to their extra reserve of power 
and productivity, have saved yntold thou­
sands of dollars worth of property in cases 
of sudden em ergency.

Layne W ell W ater Systems are sp ec ific­
ally built to give their owners much more 
than normal daily operational serv ice. They 
are built to give protection to property and 
lives.

If your city  or manufacturing plant needs 
more water, please remember that Layne  
W ell W ater Systems produce great quanti­
ties at exceptionally low cost and at the 
same time provide an extra reserve of power 
and productivity that stand guard in cases  
of em ergency.

For fully illustrated literature on Layne  
W ell W ater Systems, address Layne & Bowler, 
Inc., G en era l O ffices, M em phis 8, Tenn.

i ,E S : k a y n c -A rk a n sa s  C o .,
S tu t tg a r t ,  A rk . * L a y n e -A tla n tlc  C o ., N o rfo lk , 
Va. *  L ay n e -C en tra l C o ., M em p h is , T e n n . * 
L a y n c -N o r th c rn  C o .. M ish aw a k a . I n d . * L avne- 
ii? U, , £ n a  L ak e C h a r le s . L a . * L o u is ia n a
w e ll  C o .. M o n ro e , L a . *  L ay n e -N e w  Y ork  C o .. 
N ew  Y ork  C ity  * L a y n e -N o r th w e s t C o ., M il­
w a u k e e , W ls . * L ay n e -O h io  C o ., C o lu m b u s . O hio 
.. .  L ^y n e-T ex as C o ., H o u s to n , T ex a s *  L avne- 
W e a te rn  C o .. K a n sas  C ity . M o. *  L a y n c -W e ste m  
r.°* °.f .M in n e s o ta , M in n e a p o lis , M in n . *  I n te r n a ­
t io n a l  W a te r  S u p p ly  L td . ,  L o n d o n . O n ta r to . C anada

E l l i o t t  C o . ,  Jeannette, Pa., has selected 
R. W . Owens to be assistant to the presi­
dent. Mr. Owens formerly was with West- 
inghouse as section engineer, manager of 
the industrial motor engineering depart­
ment, general manager of industrial en­
gineering, and manager of the motor 
division in charge of engineering, manufac­
turing and sales.

W i s h n i c k - T u m p e e r ,  I n c . ,  New York, 
lias changed its name to W itco Chemical 
Co. The change does not effect the cor­
porate structure, management, or per­
sonnel.

L e b a n o n  S t e e l  F o u n d r y ,  Lebanon, 
Pa., has opened a new office in the C om ­
merce Bldg., Houston, Texas. Herschel J. 
W ood has been appointed southwestern 
representative and will be in charge of the 
new office.

R o h m  & H a a s  C o . ,  Philadelphia, has 
inaugurated a pension plan for its em­
ployees which includes a monthly retire­
ment income plus increased life insurance 
during active years. The entire cost of 
the plan will be underwritten by the com­
pany.

U n i t e d  S t a t e s  R u b b e r  Co., New 
York, through investment in capital stock, 
lias become associated with Compania 
Croydon del Pacifico, S. A., leading rub­
ber manufacturer of Columbia, South

America. T he sales office which United 
States Rubber Export Co. has maintained 
at Bogota will be merged with the sales 
organization of Croydon.

F k i t z c h e  B r o s . ,  I n c . ,  New York, has 
appointed Stanley B. Schuster office m an­
ager of its Chicago branch. T he Chicago 
office is under the general management of 
Joseph A. Gauer.

P a u l  W . S t e w a r  t  & A s s o c i a t e s ,  New 
York, has changed its name to Stewart, 
Brown & Associates. Dr. Lyndon O. 
Brown, professor of marketing at N orth­
western University on leave, has been ad­
mitted as a partner.

W a l t e r  K i d d e  & Co., Belleville, N . J., 
has appointed C. E. Gischcl director of 
product development in charge of post­
war' planning. He is succeeded as adver­
tising manager by Gordon F. Ives who had 
been connected with the production de­
partment.

K e r o t e s t  M f g .  C o., Pittsburgh, has 
moved its New York office to the Lincoln 
Bldg., 60 East 42d St.

W e s t i n g h o u s e  E l e c t r i c  & M f g .  Co., 
East Pittsburgh, has placed W illiam J. 
Massey in charge of lamp sales with head­
quarters at Bloomfield, N . J. In his new 
position, M r. Massey will direct all lamp 
sales activities of the lamp division, the

W ELL WATER S Y S T E M S
DEEP WELL PUMPS

B U ILD ER S O F  W E L L  W A T E R  SYSTI 
FO R  IN D U ST R IES  A N D  M U N IC IP A L !

Set up a battery of Fletcher High Speed 
Centrifugals and you’re bound to come 
out ahead in the battle against time.

F e w e r  F l e t c h e r s  
t u r n  o u t  m o r e  w o r k

b ec a u se  F letcher C en trifu ga ls  a re  bu ilt for exfra  
s p e e d . Every op era tio n  is fa ster  —  from  lo a d in g  
to  u n lo a d in g — a n d  a t a b so lu te ly  n o  sacrifice  
in s a fe ty , th ank s to  Ffetcher e n g in e e r e d  c o n ­
struction . W e ’tl b e  g la d  to  sen d  you  our n ew  
c a ta lo g  e x p la in in g  th e  F letcher d e s ig n  in fu ll —  
an d  tell yo u  h ow  you  can g e t  m axim um  p rod u c­
tion  from  F letcher in s fa lio t io n s  a t  a  m inim um  
ex p en d itu re  o f  m o n ey , la b o r  an d  m a ter ia l. 
Just wTite —

F L E T C H E R  W O R K S
Glenwood Ave. & Second St., Phila. 4 0 , Pa.

f o r
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•  If yo u  a r e  p re sse d  fo r ro o m — y e t n e e d  
m o re  dust p ro tectio n  in y o u r p la n t— Pang- 
b o rn  Dust C o n tro l E n g in e e rs  a re  p re p a re d  
to g iv e  yo u  reco m m e n d atio n s th a t w ill ta k e  
a d v a n ta g e  o f unused  o r w a s te  p la n t s p a c e . 
L ike  the  im posing  in sta lla tio n  a b o v e — y o u r 
system  w ill b e  sa t is fa c to ry  from  e v e r y  po int 
o f v ie w — e n g in e e r in g , e re c t io n , o p e ra t io n  
an d  m a in te n a n ce .

"C O M E TO PAN G BO R N

WORLD’S LARGEST MANUFACTURER Of OUST COLLECTING AND BLAST CLEANING EQUIPMENT

PANGBORN CORPORATION • HAGERSTOWN, MD.

illuminating engineering, commercial en­
gineering and advertising departments.

L i n c o l n  E l e c t r i c  Co., Cleveland, is 
now represented in Detroit by B. J. Brugge 
as welding engineer. Mr. Brugge had repre­
sented the company in Los Angeles and 
Houston and prior to his removal to De­
troit was located in W ashington, D . C .

G e n e r a l  E l e c t r i c  C o ., Schenectady, 
N. Y„ lias named E. A. Green as general 
assistant to the manager of the motor di­
vision. He joined the company as a student 
engineer in 1924 and recently had been 
working on special ’assignments under the 
supervisor of apparatus production.

T h e  T i m k e n  R o l l e r  B e a r i n g  C o . .  
Canton, Ohio, has appointed Donald S. 
Klippert to the position of assistant gen­
eral manager of sales of the steel and tube 
division. He has been succeeded as man­
ager of the Cleveland office by Robert P. 
Donnell.

D e v o e  & R e y n o l d s  C o . ,  New York, 
who recently announced the advancement 
of Arthur H .  Mohrhusen to the newly- 
created post of general merchandise 
manager, now report that Mr. Mohrhusen 
has been succeeded as manager of the 
brush division by George P. Gray who will 
be located in Princeton, Ind. Kenneth 
W ood succeeds Mr. Gray as field manager 
of the western division with headquarters 
at Chicago.

J o s h u a  H e n d y  I r o n  W o r k s ,  Ampere, 
N . J., has appointed Lyman D. W arner, 
sales manager and assistant vice-president 
of the Crocker-Wheeler division to suc­
ceed C. F. Poirier. Mr. W arner has been 
associated with the sales department since 
1937.

T h e  G i r d l e r  C o r p . ,  Louisville, has 
added Boyd R. Hopkins to the sales de­
partment of the Thermex division. Mr. 
Hopkins will represent the company on the 
W est Coast. He spend several years with 
W augh Laboratories and with Magnaflux 
Corp. in their western offices.

B l a w - K n o x  C o . ,  Pittsburgh, has ad­
vanced N . I. Mekeel, Jr., to the position of 
manager of the grating department to suc­
ceed Elmer E. Brodhead who has formed 
a business connection on the west coast.

T h e  D a v i s o n  C h e m i c a l  C o r p . ,  Balti­
more, has formed a process division with
E. B. Dunkak as manager. T he new di­
vision offers a complete design and equip­
m ent service for the process industries.

T h e  C. M. K e m p  M fg . C o., Baltimore, 
is now represented in the New York terri­
tory by F. H . Yocum and A. H. Goode 
with headquarters at 420 Lexington Ave.

A l l e g h e n y  L u d l u m  S t e e l  C o r p . .  
Brackenridge, Pa., has named P. E. Floyd
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M a c i i l e t t  L a b o r a t o r i e s ,  I n c . ,  N or­
walk, Conn., announces the appointment 
of Henry J. Hoffman as sales manager of 
the power tube division as well as adminis­
trative assistant to Miles Pennybacker, 
vice-president. C O L L E C T O R S



A l l i s - C h a l m e r s ,  Milwaukee, has set 
up a new basic industries department 
which will correlate the activities of the 
crushing, cement and mining machinery 
division, flour milling and oil extraction 
division, and saw and pulp mill division. 
W alter Maxson will manage the depart­
ment. T he company also has established a 
separate Texrope division with T . C. 
Knudsen in charge.

M a n h e i m  M f g .  C o ., Manheim, Pa., 
has advanced V incent K. Alexander to the 
position of sales manager. For some 
months, Mr. Alexander had served as act­
ing sales manager and prior to that was in 
charge of the Chicago office of the com­
pany.

LININGS and TANKS that fit
into rehabilitation plans

assistant general manager of sales. Mr. 
Floyd recently returned to the company 
from W ashington where he served as chief 
of the steel division of W PB . Before going 
to W ashington, he was manager of the 
corporation’s office in Chicago.

A m e r i c a n  C h a i n  & C a b l e  C o., I n c . ,  
Bridgeport, Conn., has appointed Alton 
Parker Hall assistant manager of sales. He 
assumed his new post on March 1 with 
headquarters at 230 Park Ave., New York. 
Mr. Hall had been associated with Bethle­
hem Steel Co. since 1922.

T h e  P e n n s y l v a n i a  S a l t  M f c .  Co., 
Philadelphia, has moved its New York 
office to 40 W est 40th St. This office is 
headquarters for two of the company’s 
sales districts, one headed by F. G. Rod- 
cnburgh and the other by C . A. McClos- 
key.

W y a n d o t t e  C h e m i c a l s  C o r p . ,  W yan­
dotte, Mich., has selected C. T .  Robinson 
to manage its Cincinnati office to replace
C. D. Morris who left the company to en­
ter the merchant marine service. M r. Rob­
inson joined the company in 1927 and for 
several years was central regional super­
visor for the J. B. Ford division.

K a y d o n  E n g i n e e r i n g  C o r p . ,  M us­
kegon, Mich., has appointed B. M . Staley 
factory manager. F or the last 12 years M r. 
Staley had been with the rotary pump di­
vision of National Transit Pum p & M a­
chinery Co. at Oil City, serving suc­
cessively as chief engineer, superintendent, 
and general manager. _ _

H o o k e r  E l e c t r o c h e m i c a l  C o ., N i - ' 
agara Falls, has assigned Thomas H . T rim ­
ble as its sales representative in the eastern 
Middle Atlantic territory with headquarters 
at 60 East 42d St., New York. Ralph E. 
Davis, Jr., has been appointed sales repre­
sentative in upper New York and western 
Pennsylvania w ith headquarters at Niagara 
Falls. He will continue his special service 
for the leather industry’.

SKF I n d u s t r i e s ,  I n c . ,  Philadelphia, 
has placed W alter C. Ahlers in charge of 
its office in D etroit to succeed Robert H. 
Hirsch, resigned.

H e r c u l e s  P o w d e r  C o., W ilmington, 
has appointed George A. Paine district 
manager of the synthetics department for 
the New York territory and Paul L. Le- 
febvre as district manager for Chicago.

& METALLURGICAL ENGINEERING

Sulfonator

Semtile Tank and a cross section o f the famous Semtile block 
construction which permits the use o f  both horizontal and 
vertical reinforcing. The cores are solidly filled with concrete 
forming a reinforced concrete wall faced on both sides with 
Stebbins glazed tile.

I f  y o u r  ta n k s  an d  chests  a re  sh o w in g  w e a r  du e  to  w a r­
tim e  s t r a in . . . l e t  S teb b in s  h a n d le  y o u r  re lin in g  p ro b le m s.

F o r  six ty  years, w e  h av e  successfully  lin e d  p rac tica lly  
every  k n o w n  ty p e  o f  p ro ce ss  re a c tio n  vessel o r  tr e a t in g  
ta n k . P rocess p la n ts  o f  m a n y  ty p e s  h av e  u tiliz e d  o u r  
e x p e rien c e  ag a in  an d  a g a in — a f it t in g  te s tim o n y  to  th e  
q u a lity  a n d  d u ra b ility  o f  o u r  lin in g s .

W e  can  fu rn ish  lin in g s  o f  b r ick , tile , p o rc e la in  an d  
c a rb o n  m a te ria ls  fo r  b o th  acid  a n d  a lk a li c o n d itio n s .
F o r  c e r ta in  specific  re q u ire m e n ts , o u r  re s in  m e m b ra n e s , 
r e s is ta n t co a tin g s  a n d  ru b b e r  film s, in  c o m b in a t io n  w ith  
b r ic k w o rk , a re  m o s t effective.

R e lin e  th e  “ S teb b in s W a y ” a n d  ta k e  a d v a n ta g e  o f  
o u r  c o m p le te  serv ice: Every jo b  is c o v e red  b y  a  lu m p  
sum  c o n tra c t.  W e  su p p ly  all la b o r a n d  m a te r ia l a n d  tu r n  
th e  c o m p le te d  lin in g  o v e r to ' y o u  re a d y  fo r  use.
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Disposal of Government Inventories
H o w  to  d ispose  of g o v e rn m e n t surp luses w h en  th e  

w ar ends n ee d  n o t  b e  an  in su p e ra b le  p ro b lem  — if w e 

face i t  p ro m p tly  a n d  in te llig en tly . B u t if w e do n o t, 

p e a ce tim e  m arke ts m ay b e  d isru p te d , g o v e rn m e n t funds 

w asted , p ro d u c tio n  d iscouraged , an d  reconversion  o f th e  

w h o le  eco n o m y  to  peace seriously h am p ered .

W h a t  w e n ee d  m o s t in  o rd er to  a ttack  th e  p ro b lem  

is es tim ates  o f h o w  m u c h  su rp lus th e re  w ill be, in  w h a t 

types of goods, an d  w here.
A t th e  w ar’s end , g o v e rn m e n t in v en to ry  o f w ar goods 

is likely to  to ta l a ro u n d  60 b illion  dollars. M o s t o f th is 

w ill consist o f a irc raft, sh ips, a n d  o th e r  o rd n an ce . O n ly  

som e 15 b illion  dollars o r less w ill b e  in  food, c lo th ing , 

trucks, tools, chem icals, m ed ica l supplies, tran sp o rta tio n , 

eng ineering  an d  c o m m u n ic a tio n  eq u ip m e n t, a n d  o th e r  

goods fo r w h ich  th e re  is a civilian m ark e t.

In  ad d itio n , w ar co n tra c to rs  w ill have a b o u t 10 b illio n  

dollars o f inven to ries, th e  b u lk  in  specia lized  raw  m a te ­

rials, goods in  process, a n d  fin ished  p ro d u c ts . O n ly  a b o u t 

one-fifth  of th e  to ta l, o r som e 2 b illio n  dollars, w ill b e  

m a rk e tab le  o r usab le fo r civilian purposes. W h ile  th e  

g o v e rn m e n t takes over th e  u sab le  inven to ry , th e  ex- 

w ar-con trac to rs w ill h av e  to  b u ild  u p  th e ir  stocks for 

p ea ce tim e  p ro d u c tio n , so th a t  o n  b a lan ce , th e y  will 

n o t  b e  d isposing  o f  u sab le  in v en to ries  in  large vo lum e.

N o t  even a ll o f th e  usab le  w ar-end  in v en to ry  w ill b e  
“ su rp lu s” fo r sale to  civilians in  c o m p e titio n  w ith  new  

p ro d u c tio n . S o m e o f i t  w ill b e  n ee d ed  by  th e  sizable 

p ea ce tim e  A rm y  a n d  N a ry  w e are  likely  to  m a in ta in , 

an d  such  ad d itio n a l item s as can  b e  s to red  w ith o u t seri­
ous d e te rio ra tio n  o r obso lescence w ill b e  h e ld  aga inst 

possib le fu tu re  w ar em ergencies. S o m e o f i t  w ill b e  
d isposed o f ab road . A n d  u p  to  h a lf  o f i t  w ill b e  ab road  

an d  m ay b e  so ld  th e re  o r used fo r relief.
A fter allow ing  fo r th e se  factors, th e  w ar supp lies to  

b e  d isposed  of in  o u r ow n m arke ts p ro b ab ly  w ill b e  less 

th a n  10 b illio n  dollars (cost b a s is ) . W h ile  th e  to ta l 

is n o t  o v erw h e lm in g —th e  eq u iv a len t o f  tw o  m o n th s ’ 

reta il sa les—in  certa in  lines th e  su rp lus w ill b e  several 

years’, in s tead  o f a few  m o n th s ’, n o rm al supp ly . In  

p articu la r, th e  vo lu m e of scrap m etals available from

☆  -----------

otherw ise  un u sab le  m u n itio n s  will p re se n t a p rob lem .

A  g rea t deal can  b e  d o n e  now  to  reduce  th e  size of 

th e  postw ar surpluses by ach iev ing  a b e t te r  ba lance  b e ­

tw een  m ilita ry  needs an d  supp lies an d  avoid ing  exces­

sive inven to ries o f p a rticu la r  raw  m ateria ls or finished 

goods. T h is  w ork needs to  b e  pressed, n o t on ly  to  sim ­

plify  ou r tran s itio n  to  peace b u t  also to  p rev e n t w asting  

p ro d u c tiv e  energies d u rin g  th e  w ar. F u rth e rm o re , w hen  

th e  w ar ends on  o n e  fro n t, inven to ries o f w ar’ m aterie l 

sh o u ld  b e  w orked  dow n  to  th e  red u ced  scale of rem a in ­
ing  m ilita ry  activ ity .

W e  c a n n o t develop  program s o f ac tio n  u n til  w e know  

ap p rox im ate ly  how  m u c h  o f each  type of item  is to  b e  

sold, an d  w here  an d  w h en  i t  will b e  available. W id e  

m arg ins o f e rro r a re  inev itab le  as lo n g  as large-scale p ro ­

c u re m e n t an d  large-scale c o n su m p tio n  are still tak ing  

place; y e t such in fo rm atio n  is essen tial an d  m u st b e  de­

veloped . In d ee d , im proved  in v en to ry  records an d  esti­

m ates are bad ly  n ee d ed  fo r th e  c o n d u c t of th e  w ar as 

w ell as for m anag ing  th e  surp luses a f te r  h o stilities  cease.

In  decisions on  th e  disposal o f w ar-goods inven to ries, 

th e  p u b lic  in te re s t m u s t b e  th e  p rim e  consideration . 

P roposals th a t  n o n e  o f th ese  goods sh o u ld  b e  sold do ­

m estically  because of c o m p e titio n  w ith  new  p ro d u c tio n  

obviously  are  u n te n ab le . E v ery th in g  th a t  is n o t n eed ed  
by  th e  A rm ed  Services o r fo r o th e r  special purposes 

sh o u ld  b e  d isposed  o f u ltim ate ly . T h e  real p ro b lem  is 
n o t  w h e th e r  surp luses shou ld  b e  sold, b u t  ra th e r  to  
w hom , a t  w h a t p rice , a n d  a t  w h a t tim e  th e  sale shou ld  
b e  effected.

In  th e  d is trib u tio n  o f such  large q u an titie s  o f goods, 
w e believe th a t  es tab lished  tra d e  channels shou ld  be 
used  w herever possib le. O therw ise , w e shall w itness w ide­
sp read  specu la tion  in  w ar goods an d  th e  m ush room  

grow th  o f  ineffic ien t a n d  d isrup tive  fly-by-night d istrib ­

u to rs. T h is  w ill b en e fit only  a few  speculators an d  will 

d iscourage leg itim ate  p roducers a n d  d is trib u to rs  from  

m ak ing  th e ir  no rm al co m m itm en ts .

A ll w ar co n trac to rs  shou ld  have th e  priv ilege of re­

ta in in g  th o se  inven to ries fo r w h ich  th e y  are w illing  to  

pay  ac tu a l co st o r a fair p rice  n e g o tia te d  w ith  th e  gov-



ernment procurement agency. The balance of the in­
ventories in the hands of war producers should be 
assembled by the government and sold in an organized 
manner. It is of great importance that the plants be 
cleared of these inventories at once so that the process 
of conversion to peacetime operation can proceed with­
out further delay. To accomplish this, preparations must 
be made before the end of the war for speedy deter­
mination of the inventories to be moved and for a huge 
volume of storage space to accommodate them.

The price which can be realized and the timing of 
sale are closely related. Certainly the best prices will 
not be secured if the government attempts to dispose of 
large supplies of material and products suddenly without 
regard to market conditions. M ost businessmen rightly 
favor an early transfer of surplus inventories from gov­
ernment to private ownership. But, they also realize 
that if all the surpluses are dumped indiscriminately as 
they become available, many markets will be badly de­
pressed, and the resulting low prices will bring lower 
production. If this depression effect becomes general, 
as it easily can, it will be costly to the nation in terms 
of jobs, income, and goods.

In industries in which production is inadequate to 
meet postwar demands, an immediate sale of govern­
ment inventories can prevent inflated prices and preserve 
balanced market conditions. In cases in which the sur­
pluses are large in relation to annual production, the 
disposition can be scheduled over a period of years. 
Generally, however, it will be best to clear the surpluses 
as quickly as orderly sale can be accomplished rather 
than to leave them as a continuing threat overhanging 
the market. M ost industries can. and should, take the 
disposal process in their stride without special dispensa­
tions from the government. In this connection, it should 
be noted that the tax provisions for carry-back of losses 
and excess profit credits after the war greatly increase 
the possibilities for speedy disposal of surpluses w ithout 
serious injury to producers.

There will be some industries, however, in which the 
postwar surplus is so large that it would practically 
saturate the market for years to come. T he problem of 
these industries is further complicated by their wartime 
expansion of capacity many fold in excess of peacetime 
requirements. These lines of production are, moreover, 
crucial for our national defense. Aircraft and shipbuild­

ing are cases in point. Each of these situations calls fi 
careful study and discussion by all concerned to devi: 
means to keep alive the necessary production organiz 
tions, the research effort, and the spirit of enterpris 
Insofar as possible, the individual manufacturers shoul 
work out their own salvation in the conversion to peac 
time markets. They can do this by taking on new line 
by increasing their production efficiency, and by d 
veloping technical improvements which make the e: 
isting inventories obsolete. But they still will need som 
kind of government protection or assistance while th 
huge surpluses are being worked off. I t is m ost in 
portant, however, that such protection or subsidy b 
limited to a period of three to five years. I t m ust nc 
become perm anent unless it is really essential for ou 
national security.

T he disposal of surplus inventories is part of th 
whole process of demobilization of the war effort an 
conversion to peace. If this process is to  be accomplishe 
with m inim um  dislocation and injury to our economv 
it will have to be directed by a central agency whicl 
has developed adequate information service and is ii 
position to coordinate the policies of the Armed Serv 
ices and the other interested executive branches of thi 
government. This agency should draw freely on tin 
knowledge of businessmen in the specialized problem 
of marketing surpluses in each industry. It should for 
mulate definite programs of inventory disposal for al 
industries in which the problem is acute; and it shoulc 
make these programs public as soon as possible, so that 
business can plan for the future with confidence. In large 
measure, the success w ith which we make the economic 
transition to peace will depend on the quality of gov 
ernm ent administration in the process of industrial de 
mobilization. W e shall need better organization for the 
transition to peace than we had in mobilization for wai 
if we are to avoid needless unemployment, loss of pro 
duction, and frustration of business enterprise.

President, M cG ra w -H ill Publish ing  C om pany, Inc.



ATLAS
s t a i n l e s s - *

T O  END A L L  P R O B L E M S  O F  C O R R O S IO N
Saran is a tough thermoplastic originally made to replace such 
strategic war materials as aluminum, stainless steel, nickel, copper, 
brass, tin and rubber. Now found adaptable to a wide range of uses 
in product designing, food processing and wherever non-corrosive 
materials are necessary. Its insulating qualities, flexibility and ease 
of handling make it extremely valuable in installations dealing with 
oils, gases, air, water and corrosive chemicals. It is available in 
tube, pipe, sheet, rod and molded fittings. Technical Bulletin P-8 will 
be sent on request. Address Dept. A.

Pat. No. 2160931

SARAN

CONVENTION PAPER A B S T R A C T S
PA PE R  COLORING

N a p h t h a n i l s  belong in the class of 
colors known as azoic colors. This means 
forming an azo dyestuff directly on the 
fiber. T he naphthanil process may be used 
to color paper either in the beater or by 
surface application. A water soluble naph­
thanil “prepare” is formed by treating the 
naphthanil with caustic soda. These pre­
pares have a certain degree of affinity for 
cellulose and will exhaust on the fiber. 
T he addition of a diazotized amine causes 
a rapid coupling reaction to take place 
forming a bright color directly on the 
fiber. Almost a complete range of shades 
is possible by using naphthanils, bu t the 
orange, red, and yellow shades form the 
bright shades for which these dyes are 
famous. These colors are suited for dye­
ing twisted papers used in auto seat covers, 
paper rugs and woven paper sacks.

Sulphur colors may be beater applied to 
paper from a solution of the color reduced 
with sodium sulphide. Formerly the liber­
ation of hydrogen sulphide vapors when 
the beater was neutralized limited the use 
of these colors. Today the use of certain 
heavy metal salts such as zinc chloride and 
copper sulphate eliminates the odor and 
neutralizes the excess alkalinity in one op­
eration. Sulphur colors are ideal colors 
for granite fibers and for dyeing all types 
of heavy black and brown shades.

V at colors have the best all around fast­
ness of any group of textile colors. They 
are usually bright, with outstanding light

fastness and are water insoluble. In gen­
eral they are fast to chlorine, acids, and 
alkalies. They may be beater applied to 
paper from an alkaline hydrosulphite re­
duced solution of the color. This "leuco” 
exhausts on the cellulose fiber and may be 
air oxidized to give bright shades of every 
desired hue.

H . A. L ip s  b e fo re  2 0 th  T A P P I  A n n u a l 
M eeting , N ew  Y ork, N . Y„ Feb. 14, 1944.

D ISTILLA TIO N  AND  
RECTIFICATIO N

D i s t i l l a t i o n  implies more than setting 
up a flask, condenser, and receiver. Even 
in the laboratory efficient fractionating col­
umns are employed for analysis of mixtures 
and purification of compounds; and to the 
chemical engineer distillation may imply 
a series of heat exchangers and of columns, 
maybe as large as 20 ft. in diameter and 
200 ft. high, as employed in the precise 
separation of hydrocarbon gases.

T he requirements of a problem involv­
ing the separation of a binary mixture 
by distillation involve two prime consider­
ations: the number of theoretical stages 
of equilibrium contact and the reflux ratio. 
These can be determined graphically by 
means of the McCabe-Thiele diagram, 
on which is plotted the equilibrium com­
position of the vapor, y* against the liquid 
composition, x, and the relation between 
the composition of the liquid flowing down 
the column, x„«, and the composition 
of the vapor rising to the same point, y„,

Higher
Corrosion Resistance 

in these 

STAINLESS STEEL 
CASTINGS

T h e  c a s t in g  o f  a l lo y  s te e ls  

is  a n  a r t .  A t la s  m e ta l lu r g i s t s  

h a v in g  p io n e e re d  th e  c a s t in g  o f  

s ta in le s s  a l lo y  s te e ls ,  a r e  t h o r ­

o u g h ly  f a m i l ia r  w i th  th e  i n t r i c a ­

c ie s  in v o lv e d . A ll  s ta in le s s  s te e l  

c a s t in g s  m u s t  b e  d e s ig n e d  f o r  th e  

p a r t i c u la r  jo b . T h e r e f o r e  w h e n  

a c a s t in g  is  in  th e  b lu e p r in t  s ta g e , 

A t l a s  m e t a l l u r g i s t s  c a n  s a v e  

m u c h  r e d e s ig n in g  i f  c o n s u l te d  a t  

o n ce . T h e r e  is  n o  o b l ig a t io n  f o r  

th i s  v a lu a b le  s e rv ic e .  Y o u r  in ­

q u i r ie s  a re  in v i te d .

W r i t e  f o r  I l l u s t r a t e d  B u l le t in

H0DGMAN RUBBER CO.
FRAMINGHAM, MASS.

- NEW YORK . . . 241 Fifth Avenue 
CHICAGO . . .  412 South Well» St. 
SAN FRANCISCO . . .  121 Second St.
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V

in terms of the ratio of reflux L, and the 
vapor, V, and the moles of distillate re­
moved, D:

y" = ( y )  x"+i + ( y ) lB
If the relative volatility, a, defined by the 
equation

1 -  y*
is taken as approximately constant, the 
limiting critical values can be calculated 
analytically. T he minimum reflux ratio, 
requiring an infinite number, of plates, is 
given by

(  — \  BT 'JD ~
U / . i .  l a -

REQUIRES 
SO LITTLE  
MAINTENANCE

W o rm  gear speed reduction  in  electric hoists, a 
fea tu re in troduced  an d  p ioneered  by R ead ing  E lectric 
H oists, cuts m aintenance to  the bone because there 
are few er w earing  parts. In  add ition  the h o isdng  
un it p ro p er is com pact an d  very sim ple w ith  only four 
m o v in g  parts. T h e  u n it construction  o f R e a d in g  
H oists makes all parts  easily1 accessible fo r  inspection  
and  m aintenance by the average m echanic.

I t  w ill pay you to  investigate the m oney-saving fea­
tu res o f R eading  Electric H oists. F or fu ll technical 
in fo rm ation  w rite  fo r  B ulletin  1004.

RERPinG
READING CHAIN & BLOCK CORPORATION Î105 ADAMS ST., READING. PA .

while the minimum number of plates, n, 
a t total reflux, requiring a column of infi­
nite capacity, is given by the Underwood- 
Fenske equation:

71 — loga

Results of calculations by these methods 
illustrate the relative difficulty of separation 
of mixtures with different values .of a. 
W ith  a = 1 . 1 ,  for example, (correspond­
ing to 3 or 4 deg. C. difference in boiling 
points) it would require 96 plates at total 
reflux and a minimum reflux ratio (L /D ) 
of 990:1 to give a distillate of 99 percent 
low-boilet at the same tim e as the still 
composition was 99 percent of the high- 
boiler. W ith  a —  3.7 (perhaps 40 to 
50 deg. C . difference) only 6 plates are 
required at total reflux and a reflux ratio 
of only 37:1 for the same degree of sepa­
ration. Practical reflux ratios only 10 
to 50 percent above the theoretical mini­
mum value of (L /D ) were shown to give 
the optimum column volume, with a num ­
ber of plates of 2 to  3 times the minimum 
number required at total reflux.

These methods imply continuous opera­
tion. T he requirements of a batch opera­
tion, the method generally employed in the 
laboratory, and often in the chemical plant, 
are somewhat more difficult to estimate. 
They can be handled analytically, however, 
by the extension of the Rayleigh equation

dS  ___ dx,
S  I ,  --  3:,

to relate the composition of the product 
withdrawn, xp, to the relative volatility 
in terms of the reflux ratio, assuming an 
infinite column, or step-wise by graphical 
means. T he results of such calculations 
are curves showing the predicted course 
of batch distillations for various reflux 
ratios and values of a■ Both a highly effi­
cient column and a high reflux ratio are 
required for the effective separation of 
close-boiling fractions. I t  is possible to 
employ “batch stripping,” or “ inverted 
batch distillation,” where it is desired to 
take off the high-boiling component in a 
high degree of purity.

Data on experimental tests on typical 
columns of both bubble-cap and packed 
types were obtained in terms of the allow­
able vapor velocity and, for bubble-cap 
columns, the plate efficiency, and, for 
packed columns, the height of equivalent 
theoretical plate (H .E .T .P .), s r  height ' 

I of a transfer unit (H .T .U .). In the range

M ARCH  1944  •  CHEMICAL &  METALLURGICAL ENGINEERING
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of sizes on which comparative data were 
available (approximately 2-ft. in dia.) it 
was concluded that bubble-cap columns 
were competitive with packed and there 
is not much advantage of one commercial 
packing over another; in larger sizes bubble- 
cap columns would be found relatively 
cheaper, and in smaller sizes packed col­
umns.

T. H . C h ilto n , E . I. d u  P o n t  d e  N e m o u rs  
& C o., W ilm in g to n ,  D e l.,  b e fo re  N o r th ­
e a s t e r n  a n d  R h o d e  I s la n d  s e c t io n s  of 
A m e r ic a n  C h e m ic a l  S o c ie ty , J a n .  14, 1944.

PETR O LEU M  ADVANCES

T e c h n o l o g i s t s  have bridged the 
spread from laboratory to use in every de­
partm ent of living. Nylon and rayon fabrics 
are products of the last quarter century'. 
Vinylite and lucite plastics are ever so 
recent. T he miracle life savers and 
methods called to mind by such terms as 
blood plasma, sulfamilamid, penicillin—  
all these stem from research. Yet, ex­
perienced engineers are very humble in 
their estimate of what has been done 
these last 25 years. They believe we are 
just beginning to realize how much there 
is to learn and do. Progress has been 
wonderful, bu t it is not to be compared 
with what will be seen in the coming 25 
years.

The petroleum refining industry' makes 
a good case history because its advance­
ment has been super-great, yet the men in 
it know that much greater attainm ent lies 
ahead.

In 1919, the refining of crude petroleum 
to gasoline and lubricants was done by 
pot still distillation. T he standard of 
efficiency was no greater than that achieved 
by the maker of moonshine in the Ken­
tucky hills, maybe not as good.

A million barrels of crude then yielded 
about 200,000 bbl. of gas. Today the 
yield is about 500,000; and crude produc­
tion is up about 4 i  times. B ut such figures 
tell an incomplete story. Because the power 
value also has gone way up. A petroleum 
engineer is a sort of fuel bartender. He 
mixes a power cocktail, and measures its 
potency by octanes.

T he old Model " T ” Ford, the early 
single engine flying crate— they knocked 
along on a 50 octane gasoline. Improved 
methods brought the rating up to 70. 
Then in 1927, the discovery of the ef­
ficiency addition of tetraethyl added an­
other 15 points. In the 1930’s, the process 
of catalytic cracking served to open a way 
to  make high octane gas in large volume.

The engines were hungry for it, and 
like any, greedy thing, be it animal or 
machine, responded gratefully to those 
who provided what was wanted. In the 
Battle of Britain in 1940, the British air­
planes were powered with 100 octane 
gasoline supplied by the United States. 
T he Germans used an 87 octane gas. The 
resultant advantage in British maneuvera­
bility, rate of climb and altitude possibility 
had much to do with the result.

Gasoline supplies were and still are a 
war factor of major importance. From the 
war’s beginning, our war leaders knew that 
however much everything else would be 
needed, aviation gasoline would be re­
quired in hitherto undreamed of quantities. 
Today it is easy to form a mental picture 
of such requirements. Two thousand |

W I L L I A M S
HEAVY DUTY HAMMERMILLS

FOR INDUSTRIAL USE . . . Grind Chemicals 
. . .  Crush 4 feet Cubes of Rock . . . Shred 
Steel Turnings  ......................................

Sectional view o f Williams 
over - running hammermill. 
with h e a v y  liners ana 
grinding plate for lima- 
stone and other hard ma­
terial. Particular attention  
is d irected  to  the grinding  
plate adjustment wnlch as­
sures uniform close contact 
of hammers and grinding 
plate a t all tim es. Also 
note the m etal trap which 
provides an outlet for the 
escape o f tramp iron.

Williams Hammer Grinder 
direct connected to motor, 
all mounted on heavy cast 
base. This type o f drive 

al

Reduces

ANIMAL . . .  MINERAL 

VEGETABLE MAHER

Capacity from 50 lbs. to 300 tons per hour

e Williams is the world's largest organization of crush­
ing, grinding and shredding specialists and have de­
veloped standard machines for the reduction of prac­
tically every material whether animal, mineral or 
vegetable. Capacities range from 50 pounds to 300 
tons per hour permitting selection of exactly the 
proper size for your work. Whether you wish to grind 
chemicals to 400 mesh, crush 4 feet cubes of rock or 
shred steel turnings, you can profit by Williams' 
experience.

THE WILLIAMS PATENT CRUSHER & PULVERIZER CO.
2706 North Ninth St. St. Louis, Mo.

Sales Agencies Include 
New York  

15 Park Row
Chicago  

37 W . Van Buren St.
Oakland, C a lif . 

1629 Telegraph Ave.

O L D E S T  A N D  L A R G E S T  B U I L D E R S  O F  H A M M E R M I L L S  I N  T H E  W O R L D

PATENT CRUSHERS GRINDERS SHREDDERS
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Here is you r com plete  
chem ical engineer­
ing library

— in  one volume

•  1030 p a c e s  of 
M A T H E M A TIC A L. flBjPlWlM 
P H Y S I C A L  A N D  
CHEMICAL FU  N D -
AM ENTAL8

•  1060 paces of DA-
TA AND PRACTICE ‘' m t i j B X f T1 ̂ i i  
ON UNIT PROCES-
s e s  ■  >1 Li f  i f f  V l

•  740 paces of IM- 
P O R T A N T  ENGI-
NEERING INFOR- S J J a V l  1 \  •J*V d^J lS m 8 ® &  
MATION

•  129 paces on RE- 
LATED BUSINESS 
AND PROFESSION.
AL SUBJECTS

•  70-page QUICK 
REFERENCE IN 
DEX

C h e m ic a l  
E n g in e e r s ’ 
H a n d b o o k

W O R L D ’S L A R G E S T  
B U T A D I E N E  P LA N T

2 n d  E d ition , 3 0 2 9  p a g es,  
1 3 0 0  illu stra tion s , 

1 ,0 0 0  ta b les, § 1 0 .0 0
all-metal thermometers

C ONSULT Perry’s Handbook for data 
needed in routine problem s of design  

and practice, or in investigation of spe­
cial problems or branches of work. Check 
your methods against best accepted prac­
tice, as reflected in its 29 big sections o l 
carefully selected and authoritative facts.

You’ll  find concise descriptions and 
working fundamentals of processes and 
equipment, supplem ented by a profusion  
of com prehensive formulas and equa­
tions, charts, tables, data, schematic dia­
grams, etc.—you’l l  find everything care­
fully selected for its practical application, 
arranged for qnick reference to the es­
sentials required by m en in practical 
contact w ith chem ical engineering prob­
lem s of all types— the information you 
want, in the form in  which you can use it.

Deep in the heart of Texas is this 
new giant plant whose production 
dwarfs all others in the processing of 
Butadiene. And in this plant, too, 
W e s t o n  all-m etal tem perature 
gauges are used at checking points 
because of their legible, gauge-type 
scales . . . their 1% full-scale accu­
racy . . .  and their simplified all-metal 
construction which assures long-term  
accuracy, and safeguards against 
damage from vibration, over-ranging 
or mechanical abuse.

Literature describing W e s t o n  

temperature gauges, which employ 
no gases, liquids or fragile elements, 
gladly sent on request. Weston Elec­
trical Instrument Corporation, 679 
Frelinghuysen Ave., Newark 5, N. J.

W E S T O N  A ll-M eta l 
Temperature Gauge«

are available In sixes and 
types- fors moid-Industrial 
needs , . . as well as in 
laboratory models with full 
scale accuracy within Vs 
ol 1%,

10 days' examination —  Easy monthly 
paym ents

  ....
McGRAW-HILL EXAMINATION COUPON J

M cG R A W -H IL I, B O O K  CO., IN C . !
330 W est 42nd S tre e t, N ew  Y o rk  18, N . Y. •
Send me Perry 's Chemical Engineers' Handbook ;  
for 10 days’ examination on approvaL In 10 days ■ 
I  will send $1 .0 0 . plus few cents postage, and  5 
$3.00 monthly for three months thereafter, or re- ■ 
tu rn  book postpaid. (Postage paid on orders ■ 
accompanied by remittance.)

« ■
Name ........................    «■■
Address ...............................................................................  J

■
City and  S tate ...................................................................  •

■
P o s i tio n  ..............................................    S

Company  ...........   ML 3-44 |
(Books sent on approval in  U. S. and Canada only.) ■
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bombers raiding Berlin from bases in 
England use 100,000 bbl. of 100-octane 
aviation fuel. This is equivalent to six 
months’ production in 1937.

It isn’t only in gasoline requirements 
that petroleum engineers have been called 
on to meet war’s need. They found a way 
to make toluol for T N T . No longer is 
there a threat of a shortage so far as this 
war is concerned.

And rubber? T hat might have been like 
an Achilles heel for the United Nations. 
T he chemical and oil technologists met 
this gravest of challenges. W hen some 
future word wizard tells the story of in­
dustry in this war, the recital of synthetic 
rubber manufacture will be among his 
most fascinating tales.

W h at the oil industry has been doing 
in this war, every other industry has done 
in its own field. T he accomplishment of 
American producers has been so great that 
it will take years for us to realize its full 
import. W e need perspective to really 
grasp what has been done. But we require 
no lapse of time to know that this wonder­
ful achievement came not only from 
nature’s bounty in material wealth. Rather, 
it came from the minds of men, particu­
larly America’s engineers.

Our country will emerge from this war 
as the strongest national entity tha t ever 
has existed. W ith  such power goes great 
responsibility. If our engineers help to 
exercise that responsibility in matters of 
international decision, perhaps they can 
determine that the work of their minds 
and hands will be peacefully directed to 
the good of mankind.

Of all classes of men, classifying them 
by the nature of the work they do, none is 
more im portant than the engineer. Few 
are as important. It is the engineer who 
eases the physical load of life, improving 
contact, making living brighter, more 
healthful, more enjoyable, more useful. 
There is an immeasurable am ount of all 
this which needs doing.

E. R. Sm oley , th e  L u m m u s Co., a t  C lass 
D ay  E x e rc ise s , th e  M a s s a c h u s e tts  I n s t i tu te  
o f  T ech n o lo g y , F eb . 26 , 1044.

LUM INESCENT PIG M ENTS

L u m i n e s c e n c e ,  the phenomenon of 
absorption of ultraviolet light and re­
emission of this energy as visible light is 
finding practical applications today in the 
paper and printing arts. Two types of 
luminescent pigments are defined as fluor­
escent pigments which glow while excited, 
and phosphorescent pigments which have 
a useful afterglow.

Light sources providing satisfactory' exci­
tation of luminescent pigments in the 
long ultraviolet spectral range include day­
light, incandescent filament lamps, argon 
glow lamps, mercury vapor lamps, and 
fluorescent lamps.

Fluorescent pigments are classified as 
either organic or inorganic. Organic pig­
ments are usually dyes, lakes made from 
such dyes and metallic salts of dyes, and 
dye intermediates. They possess high fluor­
escent brightness and brilliant color but 
are subject to fading and loss of fluores­
cence on exposure to sunlight. Inorganic 
pigments most used are zinc sulphide and 
zinc and cadmium sulphide. These are 
crystalline pigments having white or yellow

How Norblo Helped America
Out of Grave Shortage of Zinc

In  M ay, 19 4 2  z in c  s to c k s  w e re  d o w n  to  1 8 ,4 4 7  to n s . T h e  
s itu a tio n  w as  c r it ica l. T o d a y  s to c k s  a re  a b o u t 1 6 0 ,0 0 0  to n s , 
tw o  m o n th s ’ supp ly . W e  a re  o u t o f  d a n g e r .

In c re a se d  p ro d u c tio n  w as o b ta in e d  by re -o p e n in g  o ld  
m in e s  an d  by  r e -w o rk in g  o ld  s la g  p ile s . B u t sa lv ag e  o f  z in c  
fo rm e rly  lo s t  in  b ra ss  fo u n d ry  sm e ltin g  a n d  in  th e  re c la im ­
in g  o f  sc ra p  b ra ss  h as  saved  th o u sa n d s  o f  to n s  o f  z in c  
an n u a lly , th u s  s tre tc h in g  n ew  p ro d u c tio n .

F o r  th e  p a s t  tw o  y ears  N o rb lo  fum e c o lle c tin g  e q u ip m e n t 
has  g o n e  m a in ly  in to  th e  sm e ltin g  field. N o rb lo  system s a re  
in c o rp o ra te d  in  th e  sev era l o u ts ta n d in g  E a g le -P ic h e r  an d  
B u n k e r H il l  s la g  fu m in g  in s ta lla tio n s . I n  th e  b ra ss  fo u n d ry  
o f  th e  la rg e s t c a r tr id g e  fac to ry  in  A m erica , N o rb lo  is sa v in g  
z in c  a t  th e  ra te  o f  3 ,0 0 0  to n s  a year. In  a n e w  p la n t, T h e  
S am uel G re en fie ld  C o ., B uffalo , N . Y ., fo r  re c la im in g  c o p p e r  
from  b ra ss  s c ra p  N o rb lo  h as  m a d e  i t  p o s s ib le  to  sa lv ag e  
m o s t o f  th e  z in c  fo rm e rly  lo st.

In  a ll o f  th e se  a n d  m any  o th e r  in s ta lla tio n s  th e  h ig h  
efficiency o f  N o rb lo  A u to m a tic  B ag  T y p e  F um e C o lle c to rs  
c o m b in e d  w ith  N o r b lo  C e n tr ifu g a ls  so lv ed  th e  e n g in e e r in g  
a n d  m e ta llu rg ic a l c o n d itio n s  re q u ire d  an d  m a d e  p o s s ib le  
te c h n o lo g ic a l ad v an ces w h ic h  w ill c o n tin u e  a fte r  th e  w a r  
a n d  be a p p lic a b le  in  m an y  o th e r  fields. W h a te v e r  y o u r fu m e 
o r  d u s t c o lle c tio n  p ro b le m s  m ay be N o rb lo  e n g in e e rs  
w e lc o m e  y o u r in q u ir ie s .

T H E  N O R T H E R N  B L O W E R  C O M P A N Y
6 4 1 1  B A R B E R T O N  A V E N U E  C L E V E L A N D  2 ,  O H IO
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A M E R I C A N
R O L L I N G  RI NG C R U S H E R S

AMERICAN PULVERIZER CO. J E S Ï 5 S

Low Power Requirem ents 
. . . on ly one ou tstand ing  fea tu re
AM ERICA N  Rolling Ring Crushers 
are the right choice tor grinding 
chemical raw materials. As the 
program of war continues, existing 
equipment becomes more valuable 
and AM ERICAN  e q u i  p m e n t 
stands up under today's extra de­

mands. Each unit is arranged to 
meet the particular requirement 
of each application —  each unit 
more than fulfills all expectations 
for qualify, quantity, endurance, 
and economy. Let us suggest the 
equipment to do your job best.

OTHER ADVANTAGES

•  Simplic ity  o f  op era t io n

•  G r e a t  ra n g e  o f  re d u c ­

tion

•  E x t e r n a l  ad justm ent—  

ea s y  access ib i l i ty

•  C o m p a c tn e s s

•  Exceptional  pow er

SHRIVER
F I L T E R

P R E S S E S

RECOVERY 

WASHING 

DRYING 

OF SOLIDS

for
CLARIFICATION

DECOLORIZING

DEODORIZING

PURIFYING

HYDROGENATING
WINTERIZING

THICKENING

T h e  ad v a n ta g es  o f  S h riv e r  F i l te r  P re sses  fo r  
y o u r p ro cesses  a re  based  on

1. T h e ir  e x ten s iv e  p ra c tic a l ap p lica tio n s .
2. T h e i r  low  in v e s tm e n t a n d  o p e ra tin g  cost.
3. M a te ria ls  o f  co n s tru c tio n  o f  any  m e ta l, w ood, 

ru b b e r , p la s tic s , p la tin g  o r  co a tin g  on m eta l.
4. O p e ra tio n  a t an y  te m p e ra tu re  o r  p re ssu re .
5. T h e ir  u se  o f  any  ty p e  o f fd te r  m ed ia .
6. A v a ilab ility  in  any  size, cap ac ity , ty p e  an d  

h a n d lin g  m e th o d .
W rite  f o r  the  S h r iv e r  F iltra tio n  B ook

* n „ HuR I V E R  &  c o m p a n y ,  I n c .
8 0 2  HA“ 'LTON ST. HARRISON, N. J .

VERSATILITY

daylight color, and blue to red fluorescent 
color.

Phosphorescent pigments are classified 
as either short afterglow or long afterglow. 
Zinc sulphide and zinc and cadmium sul­
phide are the materials having short after­
glow. Calcium sulphide and strontium 
sulphide are the materials having long 
afterglow. T he  latter are particularly un­
stable in the presence of water. "All are 
very coarse, unsuitable for printing inks, 
and not generally used in paper or printing 
inks.

The luminescent properties of the fluor­
escent type of zinc and cadmium sulphides 
are a function of their crystal structure, 
thus accounting for their coarse size. They 
are chemically stable and resist exposure to 
weather. Vehicles giving best luminescent 
properties include methacrylates, polysty­
rene, and vinyls. Fluorescent colors range 
from blue and green zinc sulphides to 
yellow, orange and red zinc and cadmium 
sulphides. T he green and yellow pigments 
have highest fluorescent brightness. In 
general, they are used a t low levels of 
brightness, 1 to 40 microlamberts. There 
is a slight afterglow present in all fluores­
cent pigments and some applications re­
quire that this be kept to a minimum.

G . F . A . S tu t '/ ., N ew  J e r s e y  Z in c  C o ., 
b e fo r e  2 9 th  T A P P I  A n n u a l  M e e t in g ,  N ew  
Y o rk , X . Y „ F e b . 15 . 1944 .

N ITRO US O X ID E AS R EFR IG ERA N T

S t a n d a u d  texts and handbooks on the 
subject of refrigeration include listings of 
the various compounds that have found use 
at some time or other as refrigerating 
agents. Occasionally the engineer in his 
search for a material that will m eet the de­
mands of a specific application will find 
some reference to the possible use of 
nitrous oxide as a refrigerant. Further, in­
quiry' into the literature will disclose con­
tradictory statements as to what are 
thought to be the characteristics of this 
gas together with an almost complete 
dearth of information on some of its 
physical properties.

Since nitrous oxide in many of its 
physical and thermodynamic properties is 
quite similar to carbon dioxide it would 
be expected that its field of use would 
closely parallel that of the latter. Distinct 
differences do exist between the two gases. 
Most im portant is the location of the triple 
point. For carbon dioxide this-occurs a t a 
temperature of about —70 deg. F. and a 
corresponding pressure of about 75 lb. per 
sq.in. absolute. On the other hand, nitrous 
oxide has its triple point at about —131.5 
deg. F. with a corresponding pressure of 
12.75 lb. per sq.in. absolute corresponding 
to a 4-in. vacuum. Significance of this is 
that carbon dioxide will solidify at tempera­
tures lower than —70 deg. F. and is not 
usually employed for temperatures any 
lower than about —60 deg. F. for fear of 
freezing up in the valves, lines, etc., of the 
refrigerating system. O n the other hand, 
nitrous oxide can be used to attain temper­
atures as low as about —125 deg. F., .at 
which temperature the suction pressure is 
still slightly above atmospheric.

In the production of low temperatures 
of the order of —60 to —125 deg. F., it 
would, therefore, seem that nitrous oxide 
presents defineite promise. Although it is
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possible to obtain temperatures within this 
range with a number of other refrigerants, 
this generally entails operation at sub- 
atmospheric pressure .with the accompany­
ing necessity of handling large volumes of 
vapor in large sized equipment. Operation 
above atmospheric pressure also avoids the 
possibility of leaks into the system and 
makes the detection of any leakage much 
easier. In some instances, the use of duplex 
compressors or of the cascade system em­
ploying more than one kind of refrigerant 
has been resorted to in the production of 
temperatures that would be easily obtain­
able with nitrous oxide in a simple cycle. 
Vapor pressures are so similar that the 
mixture will function as a one-component 
fluid and differential leakage will be negli­
gible. Therefore, whatever advantages a 
combination of these two gases offers can 
be effectively utilized.

Freezing points of the mixtures will be 
lower than that of carbon dioxide so that 
they will prove useful for applications 
where temperatures lower than —60 or 
—70 deg. F. are needed and where the 
carbon dioxide can modify the fact that 
nitrous oxide is an oxidizing agent.

Experiments have shown that about 65 
percent carbon dioxide is required in a , 
mixture with nitrous oxide to eliminate 
entirely the tendency of the latter to sup­
port combustion. Such a mixture actually 
tends to extinguish flame and therefore 
would be suitable where complete absence 
of any fire hazard whatsoever is required. 
Also, it would seem to be reasonably safe 
to use such a mixture in an oil-lubricated 
compressor. The minimum temperature 
that would be obtainable w ithout freeze- 
ups with this composition would be about 
—90 deg. F.

From experimental observations it is in­
dicated that a whole series of true solid 
solutions can be produced from mixtures 
of nitrous oxide and carbon dioxide. This 
is so because the crystal forms and the 
space lattices of the two gases are of the 
same type and allow mixed crystals to be 
formed. Such crystals or solid solutions 
constitute only one phase and, since the 
liquid state of the mixture also acts as a 
one-component fluid, the system exhibits 
true triple points such as either one of the 
constituent gases. T he exact location of 
the triple point of the solid mixture will 
depend, of course, on the percentage 
composition of the mixture.

In other words, it is possible to produce 
solid mixtures of nitrous oxide and carbon 
dioxide that will be stable at atmospheric 
pressure, subject only to sublimation, and 
can therefore be handled similarly to solid 
carbon dioxide or dry ice. By varying the 
relative proportions of the two gases the 
specific properties of the solid can be varied 
to suit the demands of any particular ap­
plication. For instance, a 65 percent 
carbon dioxide and 35 percent nitrous 
oxide solid mixture will produce vapors 
while subliming that are free from any 
tendency to support combustion for use 
where such property may be desirable. 
This mixture would have a triple point of 
about 48 lb. per sq.in. and the temperature 
of sublimation at ordinary pressures would 
be about —115 deg. F.

Although there have been no commer­
cial applications for these solid mixtures 
up to the present time, such demands may

Whatever your drying problem ... 

KEM P HAS SOLVED IT BEFORE
K. S. G. silica  g e l adsorptive dryers are sp eed in g  

forced draft production in every w ar industry* that 

fa ces  problem s in drying g a ses , liqu ids or so lids.

Kemp S ilica  Gel Dryers are a v a ila b le  on prompt 

notice in a  w ide variety  of standard typ es and  

sizes, w h ile  sp ec ia lly  engineered  units to m eet 

sp ec ia l requirem ents are furnished a s  quickly a s  

w ar conditions permit. To sum m arize, standard  

units are m ade in ca p a c itie s  from ten to 100,000  

c. f. m„ from atm ospheric pressure to very h igh  

pressures. A ctivation  is by gas, e lectric ity  or steam  

as desired , w ith  sing le tow er units for interm ittent 

o p e r a t io n  or tw in n e d  to w e r s  for c o n tin u o u s  

production.

To p a r a p h r a s e  a  fa m o u s (and  liv in g ) U. S. 
G en era l, s ta n d a r d  u n its  m a y  b e  h a d  RIGHT 
NOW, sp ecia l d esign s w ill take a  little longer. 
C. M. K em p M fg. Co.. 4 0 5  E a st  O liv er  S treet, 

Baltim ore-2, M aryland.

'Except the dehydration of foods, w h ich  is a  

different problem  altogether.

K E M P  o f  B A L T I M O R E
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U n su rp a sse d

S e n s i t iv i ty

a n d

D e p e n d ­

a b i l i ty

B u m M M m f

HIGH ALLOY CASTINGS
Properly Alloyed 

. . .  Correctly Poured 
and Heat-Treated

•  R eadily  rem oved  o rifice c a rtr id g e s  e lim in a tes  
necessity  fo r  stock ing  sev e ra l sizes fo r  low  to n ­
n a g e  in sta lla tio n s .

•  C a re fu lly  la p p e d  h a rd  face d  b a ll insures p o s i­
tive t ig h t shut-off.

•  T horough ly  fie ld  te s te d .

•  H an d le s  f re o n , m ethyl ch lo rid e , s u lp h u r  d io x id e .

G E N E R A L  C O N T R O L S
801 ALLEN AVENUE • GLENDALE 1, CALIF.
MANCHESi Boston, New York, Philadelphia, Cleveland, Detroit, 

Denver, Chicago, Dallo» ond San Francisco

Specialists in  h ig h  alloy castings 
are here a t Scottdale . . .  w ith  tw enty 
odd  years experience in  the selection 
o f the alloy ing  elem ents and produc­
tio n  of sound castings . .  . and m od­
ern  facilities to  produce chrome- 
iron  and  chrom e-nickel castings.

1 0 0 %  p r o t e c t e d

MOTORS If  your equipm ent is operating u n ­
der difficult conditions of corrosion, 
h ig h  tem peratures and abrasion, ia- 
vestigate the use of chrom e-iron or 
chrom e-nickel castings to  meet these 
conditions. F or tubu la r products re­
q u irin g  a denser, stronger, m ore uni­
fo rm  m etal, consider the use of
D U R A S P U N  C EN TR IFU G A L 
C A STIN G S. ,

BALDOR Streamcooled  MOTORS
are  totally enclosed, externally ven­
tilated and therefore 100% Protected 
against Dust, Dirt and  Dam age from 
w ater or falling objects. They are  
ball-bearing constructed and  liberally  
rated . Three-phase, Single-phase and 
D.C.

POLYPHASE:
Squirrel Cape  '/. to IS h.p.
Double Squirrel Cage  3 to 15 h.p.

SINGLE PHASE:
Repulsion Induction  V. to 7'A h.p.
Capacitor Type 1/30 to I1/ ,  h.p.
Split Phase 1/30 to 1/3 h.p.
Direct C u rren t  '/, to 3 h.p.

W e  can p roduce castings in  any size from  a p o u n d  or so up to 
fo u r tons in  w eight, w ith  the  correct p ro p o rtio n  o f  a lloy ing  elem ents. 
C onsult us on  your requirem ents. O ur m eta llu rg is ts  m ay be able 
to  render valuab le advice th a t w ill help  to  solve your p rob lem .

BALDOR
ELECTR IC  

COM PAN Y  
ST. LOUIS 
MISSOURI

TH E DU R A L O  Y  C O M P A N Y
Office and Plant: Scottdale, Pa. 

Eastern Office: 12 East 41st St., New York 17, N. Y.
Los Angeles: Chicago & Detroit Scranton, Pa.
Kilsby & Graham  P. B. Cornell & Associates Coffin & Smith

Metal Goods C o rp .: St. Louis, Houston, Dallas, Tulsa, New O rleans, Kansas C ity
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P O R T  NECHES SY NTHETIC 
RUBBER

arise as a result of new developments. Ex­
perimental work has indicated that nitrous 
oxide has bactericidal and bacteriostatic 
actions under certain conditions and its 
use for the preservation of foods has been 
suggested because of this action combined 
with its lack of toxic effects.

W illiam Strobach, The S. S. W hite Dental 
Mfg. Co., Staten Island, N. Y., before the 
31st annual meeting of the Compressed 
Gas M anufacturers’ Association, New York. 
N. Y„ Jan . 25, 1D44.

Six thousand men have been sweating 
at Port Neches in the face of all kinds of 
obstacles, and a few brickbats, to create 
and put "on stream” the first half of the 
largest single petroleum plant in the syn­
thetic rubber program.

Prior to the war, during the war within 
the limits of the controls which we have 
had to impose for the greater good, and 
after the war the five companies— Atlantic, 
Gulf, Magnolia, Pure and Texas— have 
been, are, and will be competitors in the 
oil business. They first m et to aid the 
synthetic rubber program at the invitation 
of government. Under special blessing of 
government they have acted cooperatively 
to build an efficient machine for butadiene 
production.

They organized a non-profit corporation 
to operate a joint enterprise for govern­
m ent and staffed the program with the 
best technologists who surveyed, according 
to their best judgment, all the information 
available. Such data as were in the pos­
session of other competitors were turned 
over by them promptly and fully. Tech­
nical committees selected processes and 
process steps which were in no case those 
sponsored by any particular company.

A small part of the normal butylene 
which is produced in the five refineries in 
the Neches area is the raw material from 
which butadiene is made in this govern­
ment-owned industry-operated plant. The 
price which each is to be paid for this raw 
material was separately negotiated with 
Rubber Reserve Co. T he cost methods 
used in determining each of these separate 
prices were the same as those developed 
by the Petroleum Administration in its 100 
octane program. Rubber Reserve used the 
Petroleum Administration as a technical 
advisor for this purpose.

It should be noted for the record that 
even with the vast new equipment invest­
ments and operating costs necessarily in­
curred, the contract prices for the butylene 
which is supplied to the Neches plant are 
only a few pennies more per gallon than 
the current wholesale price of premium 
motor gasoline at refineries in this area. 
Incidentally, the total volume to be sup­
plied— about 4,500 barrels per day— is less 
than 1 percent of the total output of re­
fined petroleum products of the five par­
ticipating petroleum refiners.

It is true that this volume is a consider­
able though minor portion of the total 
butylene and butylene equivalents (iso 
butylene and amylenes) to be used by the 
five Neches refiners in producing 100 
octane gasoline and butadiene. But in ad­
dition it must be borne in mind by those 
who have feared a shortage of butylene for 
the rubber program that for ever)’ refinery

• The v a lu a b les  recovered by  DRACCO Dust Control 
am ounts to thousands of dollars ea ch  day. In m an y in­
sta llations elim ination of a  serious dust hazard w a s  the 
prim ary object but a  profitable by-product w a s  the recov­
ery of v a lu a b le s  w hich  often paid  for the entire insta lla­
tion. The elim ination of dust, ev en  in sm all and w hat 
ap p ears to b e  inconsequentia l quantities, should  b e  g iven  
serious consideration  b eca u se  dust is destructive in so  
m an y w ays. DRACCO Dust Control im proves working 
conditions and in creases p lant efficiency. It will low er  
m ain tenance cost and prolong the useful life of  equip­
ment. W hy not consult DRACCO Engineers? For over  
30 years th ey  h a v e  corrected dust conditions of ev ery  
description.

• 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 5, Ohio • New York Office, 130 W . 42nd St.
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Safety  Protection 
for Pressure System s

Vr
THE LONERGAN "WTN" SERIES 

S A F E T Y  AND RELIEF VALVES
Top-guided— high capacity— thoroughly en­
gineered throughout— Lonergan "W TN " pro­
vides dependable protection for your boilers 
and other pressure systems. The "W TN " is 
more than just one valve— it is a whole series 
of related designs and constructions for steam, 
air, gases or liquid service. Vital pressure 
systems must be guarded— use dependable 
LO N ERG AN  valves. W rite for Bulletin 
501 A .

V.
Model “ WTN” —EL 
Steel Safety Valve Loner^rait J

J. E. LONERGAN COM PANY, 2nd & RACE STS., PH I LA. 6 , PA.
S A F E T Y  V A L V E S  • R E L I E F  V A L V E S  • P R E S S U R E  G A U G E S  •' S P E C I A L T I E S  W

WE PURCHASE
Recovered. .. Unused 

or bi-product chemicals

W IL L IA M  D. N E U B E R G  C O MP A N Y

rWr/H

G R A Y B A R  B U I L D I N G  • 4  2 0  L E X I N G T O N  A V E  •  N E W  Y O R K  17.  N .  Y.  •  T E L E P H O N E  L E X I N G T O N  2 - 3 3  2 4

fUMne
“  HIGH EFFICIENCY

W ATER
FILTER S

ALL CAPACITIES 
IMMEDIATE SHIPMENT
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making 100 octane gasoline in the United 
States which is called upon to make any 
butylene contribution for butadiene pro­
duction, there will be five other 100 octane 
producers whose butylenes are not needed 
at all in the rubber program as well as a 
host of other refineries which are supplying 
butylenes, either as such or as ‘‘codimer” , 
which flow into the 100 octane program.

Bruce E. Brown, A ssistant’ Deputy Ad­
m inistrator, Petroleum Adm inistrator for 
War, a t dedication of Neelies Butane P rod­
ucts Co. plant, P o rt Neelies, Texas, Feb. 23, 
1944.

RESEARCH O F TALL OIL 
AND SU LPH ATE T U R PEN TIN E

D u r in g  the present emergency, tall oil 
and sulphate turpentine enjoy a market in 
excess of normal times. Tall oil is chiefly 
employed to compensate more expensive 
fatty acids primarily in the manufacture 
of various kinds of soaps and as a drying 
oil for cheap paints. It is noted that this 
commercial demand follows a similar pat­
tern as in the Scandinavian countries dur­
ing the last war.

Tall oil resin acids are more uniform in 
composition than those of rosin, and 
hence, produce high yields of dehydro- 
abietic acid on disproportionation of hydro­
gen in the highly unstable abietic acid 
molecule. Tall oil is not only an excellent 
raw material for making of this stable resin 
acid, bu t it may also serve as a chemical 
raw material for making of products now 
manufactured from coal tar. Crude sul­
phate turpentine renders itself easily to  
processes for producing of high grade pine 
oil and other derivatives of terpenes.

It may be to the advantage of the sul­
phate pulp industry to develop their by­
products along cooperative lines in the 
commercial utilization of tall oil and crude 
sulphate turpentine as chemical raw ma­
terials. T he establishment of central plants 
would apparently best perm it the industry 
to capitalize on the potentialities of their 
byproducts.

T. K. Ilasselstrom, G. & A. Laboratories, 
before 29tli TAPPI Annual Meeting, New 
York-, N. Y„ Feb. 15, 1944.

SYNTHETIC RESINS IN  PA PER

T h e  p a r t  played by synthetic resins in 
paper manufacturing, while now signifi­
cant, gives every indication of assuming 
greater importance in the post war’ period. 
However such a development depends upon 
a proper evaluation of resin film properties 
when incorporated into paper making as 
against its behavior in other fields.

They must, first, be water soluble or 
water dispersible; second, lend themselves 
to specific application in the usual paper 
making operation; third, be odorless, color­
less and, for many purposes, tasteless and 
non-toxic and, finally, they must not ex­
cessively increase the cost of the finished 
paper. O ther factors are probability of 
excessive machine time, broke recovery, 
variations in wet strength and grease-proof­
ness, corrosion of equipm ent and aging 
characteristics of the finished product.

Certain resin types have had limited 
or no application in the paper manufac­
turing process. Among these are the phe­
nolic resins which tend to yellow upon 
aging, require long curing periods and are 
not satisfactorily soluble; the alkvd resins
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INTRODUCTION TO 
FERROUS METALLURGY

V ol. I of Ferrous M etallurgy
T h is  book p re se n ts  th e  sciences upon w hich  m e ta l­
lu rg ica l re sea rc h  a n d  p rac tice  a re  based , an d  gives 
a  com plete in tro d u c tio n  to  iron-m aking . I t  r e ­
view s the  ch e m is try  a n d  chem ical app lica tions, 
physics, e lec tric ity , p y ro m c try , an d  com bustion 
n ecessa ry  to  a n  u n d e rs ta n d in g  o f th e  m echanism , 
effects, a n d  ca lcu la tio n s  o f m e ta llu rg ica l p rocesses. 
I t  covers re f ra c to r ie s , fluxes, an d  slag s w ith  in ­
fo rm a tion  on th e ir  n a tu re  a n d  use . T h e  p rim ary  
p rocessing  of iron  o re  in  th e  b la s t fu rn a c e , and 
the  m ethods an d  eq u ip m en t used  in  th e  m a n u ­
fa c tu re  a n d  p roduction  o f c a s t iro n , w ro u g h t iron , 
an d  crucib le  stee l a re  'Fully described . Second 
ed ition , 484 pages, 82 i l lu s tra tio n s , 74 tab les, 
$4.00.

THE MANUFACTURE 
AND FABRICATION 

OF STEEL
Vol. II of Ferrous M etallurgy

A  book th a t te lls  you  how to  p rep a re , p rocess, 
a n d  fa b r ic a te  s tee l fo r  best p roduction  re su lts . 
I t  g ives a ll th e  im p o rta n t s tee lm ak in g  processes, 
d esc ribes  th e  m a te r ia ls  a n d  eq u ip m en t u sed  and  
m ost su ccessfu l m ethods, a n d  ex p la in s  th e  chem i­
ca l changes  th a t ta k e  place. I t  covers th e  f a b r i­
ca tio n  o f  s tee l fro m  c a s tin g  in to  in g o t m olds, 
th ro u g h  f in ish in g  a n d  co a tin g  o p e ra tio n s , and  
d ea ls  w ith  su ch  top ics a s  ro ll in g  o p era tio n s , w eld­
in g  m ethods, fo rg in g  p ra c tic e , a n d  m a n y  o th e rs. 
M ethods fro m  te s ted  p la n t p ra c tic e  a re  described , 
a n d  m a n y  tab les , c u rv e s , a n d  d ia g ra m s  g ive  you 
p ra c tic a l, u sab le  w o rk in g  d a ta . A n  in d ispensab le  
book fo r  re fe re n c e  o r  s tu d y . S econd  ed ition , 487 
pages, 152 il lu s tra t io n s , $4.00.

10 days’ free exam ination

McGRAW-HILL BOOK C O .. INC.
3 30  W est  42nd S tr e e t , N ew  Yorlc 18 , N . Y.

Send me i he books checked below for 1 0  days on 
approval. In  10 days I  will pay for books, plus few 
cents postage, or return them postpaid. - (We pav 
postage on orders accompanied by rem ittance.)

□  Telchert—Vol. I—Introduction to Ferrous M etal­
lurgy
□  Teiehert—Vol. I I -  The Manufacture and Fabri- 
cation of Steel

Name .. 

Address

City and  S late. 

Position ...........

Company ............................................................... JL 3 .4 4
(Itooks sent on approval in U. S. and Canada only.)

Troy-Engberg Engines driving pumps in an oil refluery

D o you use steam in your plants for heating or processing?
Do you use live steam from the boiler?
Reduced to what pressure?

•  T h e  sim plest way to  look  upon  a m odern  T roy  E ngberg  Steam Engine 
is as a com bination  pressure reducing  valve and  drive fo r a pum p, com­

pressor, fan , cooler, blow er, dryer, o r  o th e r processing equipm ent. It 

takes steam  a t the h ighest pressure, capitalizes on  its in h e ren t pow er 
and  delivers in  its exhaust a t  a low er pressure nearly  all the hea t units 

th a t w ere there orig inally . W h a t could be sim pler?

T h ere  are m any places w here the use o f a m odern  steam  engine 

can produce this pow er —  i t ’s called B y-Product P o w e r— at a low er 

cost than  of any o ther equipm ent. So m any places, in fact, tha t every 

process p la n t should  investigate its use.

TROY ENGINE & MACHINE CO.
Established 1870

1319 Railroad Avenue Troy, Pennsylvania
3-TEM-4
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H e re  a re  th e  f ir s t tw o  books, o f a  new  3-volum e 
pub lica tion  in  th e  P e n n sy lv a n ia  S ta te  College 
M in e ra l In d u s tr ie s  S e r ie s . E a ch  book is com ­
p le te  in  itse lf  an d  p re sen ts  a  sound  an d  p ra c ­
tica l ap p ro ach  to  im p o r ta n t ph ases  o f fe rro u s  m e t­
a llu rg y , based  on m a te r ia l su ccess fu lly  developed 
a n d  u sed  in  P e n n s y lv a n ia  S ta te  C ollege ex tension  
c o u rse s .

2 new books
on

ferrous metallurgy
By

E R N E S T  J . T E I  C H E R T

S u p e rv is o r  o f  M e t­
a l lu rg y  E x ten s io n ,
T h e  P en n sy lv a n ia  
S ta te  C o llege, c u r ­
re n t ly  M e ta llu r ­
g is t ,  E . G. B udd  
M fg . Co.



MATERIALS
HANDLING & 
PROCESSING

WHEEL TRACTOR 
CRANES

HOISTING UNITS

TRUCKS

LIFT TRUCKS

CONVEYORS

CARTS & TOOL W AGONS

ELEVATORS

MERCER-ROBINSON COMPANY, INC.
I N Q U I R I E S  I N V I T E D  30 CHURCH ST., NEW  YO RK 7 ,  N. Y.

:

E Q U IP M E N T
The handling equipm ent construction "know -how " of 
the Mercer Engineering Works, Inc., Clifton, N. J. . . .T h e  
more than 4 0  years processing equipm ent experience of 
Robinson Mfg. Co., Muncy, Pa. . . . All are em bodied in 
and represented by

GYRO SIFTERS 

CRUSHERS 

CUTTERS 

MILLS i  MIXERS 

PULVERIZERS 

GRINDERS

ob tain  th e sp ecia lized  exp er ien ce  and  
design s, plus m anufacturing fa c ilit ie s  c i

GIVE MORE
in 4 4

C alc ine rs—  ê
—  .  vn

C oolers

TEXmHDZS 17 E. 42nd St., 
New York 17.N.Y

Send
* your problems— we would enjoy solving then,
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which, with certain exceptions, do not 
possess satisfactory solubility and perma­
nence; and the vinyl and acrylic resins, 
most of which have not been adequately 
investigated. Those resins which have 
demonstrated varying degrees of usefulness 
in paper making may be classified in the 
urea and melamine formaldehyde group.

It was not until fairly recently that the 
resins were used in commercial quantities 
as tub sizes. Previous attempts failed 
largely because the urea-formaldehyde 
resins were not sufficiently substantive to 
the fiber and did not precipitate well 
enough in the beater to have satisfactory 
retention. M inor improvements followed 
with the result that appreciable amounts 
were used for various applications.

T he use of melamine-formaldehyde 
resins in paper making resulted in the re­
tention of wet tensile and wet burst of 
an order of 50-60 percent of dry tensile, 
and a large increase in wet rub as well 
as a 15 percent increase in dry bursting 
and dry tensile. A urea-formaldehyde resin 
known as Uformite 466 permits the use 
of a resin of this type as a beater size. 
This material meets the three principal 
requirements: it is water soluble, com­
bines chemically or is physically absorbed 
by the pulp, and converts to an insoluble 
form in a limited time on the machine. 
In actual practice, wet strength of the 
finished product is proportional to  resin 
concentration and at the higher resin con­
centrations, the increment per added unit 
of resin is less. Most cases do not require 
a resin concentration higher than 3 percent 
based on the pulp.

Experience indicates the desirability of 
adding this type of resin as early in  the 
paper making process as possible, prefer­
ably in the beater rather than in the head- 
box or fan pump. T he use of other in­
gredients normally used in paper making, 
such as rosin and starch, have no appreci­
able effect on resin application. A t the 
present time, Uformite 466 is finding 
commercial application in the production 
of toweling, blue print, tag stocks, map 
and chart papers, bag and wrapping papers, 
glassine and greaseproof papers, tissue 
papers, manual and book papers and other 
miscellaneous types.

Louis Klein, The Resinous Products and 
Chemical Co., before Lake S tate Section. 
TAPPI, Feb. 11, 1044.

MELAM INE R E SIN S
C h e m i c a l  industry introduces new 

products, not always at the time they are 
initially developed, bu t more frequently as 
the need for them arises. T he new plastic 
products that have been introduced during 
the last ten or fifteen years, have made 
major contributions to the better perform­
ance and serviceability of innumerable 
products. T he raw materials and the 
resins produced from them were developed 
in the chemical laboratory, with little 
thought as to what might be their ultimate 
commercial application.

T he rapid growth in the use of the resins 
produced from melamine is an outstanding 
example of how the science of chemistry 
and the chemical industry have contributed 
to the spectacular progress of the plastics 
industry.

Some years ago it was found that me­
lamine reacts with formaldehyde to pro-
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ducc a soluble and fusible resin. This resin 
is colorless and water clear when produced 
from pure materials. I t is hygroscopic and 
miscible with water and water-alcohol mix­
tures. W hen  Subjected to heat, or under 
the influence of certain chemicals, it be­
comes insoluble, infusible, and, as com 
pared to its unconverted form, relatively 
tough. This change can occur over a wide 
range of acidity and basicity, in contrast 
to other thermosetting resins. T he uncon­
verted resin is capable of reacting with 
alcohols to form resins soluble in a wide 
variety of organic solvents. Melamine resin 
can be used in combination with either 
mineral or cellulosic fillers for molding 
compositions and laminated articles.

I t was found that melamine resins will 
cure in contact with the heat resistant in­
organic fillers such as asbestos, glass and 
silica. Asbestos filled molding compounds 
were consequently developed, and have ex­
tensively replaced hard rubber and other 
plastics in aircraft ignition systems.

In many of these applications, large 
parts weighing several pounds and con­
taining numerous metal inserts are in­
volved. W ere it not for the advent of 
transfer molding, it would have been 
feasible to  produce such intricate parts.

M elamine laminated products which 
possess these added advantages of arc and 
heat resistance are now commercially availa­
ble for use in electric insulation. It is to 
be noted that even the fabric base material 
is self extinguishing. T he glass cloth and 
asbestos base products are, of course, more 
highly heat and fire resistant.

In addition to these war essential appli­
cations of melamine, which are based on 
electrical insulating properties, there, are 
many other applications contributing to 
the war effort which are based on other 
properties imparted by melamine resins.

Prior to the war, melamine resins were 
used quite extensively in paper laminates to 
impart hardness, scratch-resistance, color 
stability, heatproofness, and protection 
against the action of cleaning agents.

Similar technique has been utilized 
during the war, in the production of name 
plates to replace those hitherto made of 
critical metals, translucent instrument 
panels and permanently m ounted instruc­
tions and diagrams for servicing military 
equipment.

T he improved heat resistance of me­
lamine laminates, particularly in trans­
lucent form, will undoubtedly expand the 
use of such products in the field of light­
ing, and the improved weathering resistance 
imparted by melamine will permit, after 
the war, the use of laminates for exterior 
applications.

There are other examples of prewar 
applications which are contributing to the 
war effort. In combination with alpha 
cellulose, molding compositions were de­
veloped before the war in pearl and a 
limited range of bright stable colors. These 
were used for the holding of wash buttons 
which, after repeated laundering, pre­
served their original gloss and general ap­
pearance. The alpha cellulose molding ma­
terial was also found well suited for use 
in molding tableware where its hardness 
and stain resistance were its principal ad­
vantages. During the war the military 
services have utilized melamine buttons 
for wash garments. D ue to  its light weight,

Make Good 
Piping Better;

with

W e l d O l e t s - 
T h r e d O l e t s

3 T ypes 
M eei Every 

N eed
W e ld O le ts  for butt 

w elded branch con­
nections.

ThredO lets for 

screwed branch 

connections. 

S o c k e t - E n d  
W e ld O le ts  for socket-type  
branch connections.

W eldO lets, ThredOlets and Socket-End W eldOlets are suitable for all com­
monly used pressures and temperatures in every type of piping system. They 
are installed either before or after erection of the main line and always with ease 
and economy. They are equally well adapted to prefabricated or "on-the-job" 
assemblies. Their patented, funnel-shaped intake aperture improves flow con­
ditions, reduces turbulence and friction.

Carried in stock for all standard pipe sizes up to 1 2" in size-to-size and 
(educing sizes— up to 9.4" on special order. Stock fittings are drop forged 
steel, but to meet unusual conditions can be supplied in M onel, Everdur, Toncan 
Iron, wrought iron, etc.

Bulletin WT31 gives detailed information about all the advantages of W eld O ­
lets, ThredOlets and Socket-End W eldOlets. Write for a copy today.

Forged F ittin g s  Division
Bonney Forge & Tool Works, Allentown, Pa.

Threading

Threading weakens pipe walls as much 
as 4 0 %  —  causes piping failures. 
W eldOlets, ThredOlets, eliminate 
threading of main pipe —  make 
junction of full pipe strength.

Replacement
W eldOlets, ThredOlets practically 

eliminate fitting replacement. Properly 
installed they provide trouble-free, 
leakproof junctions.

Corrosion 
Because drop forging improves metal 

structure of W eldO lets, ThredOlets, 

they resist corrosion better than 

ordinary types of fittings.

W eldOlets, ThredOlets provide 
leakproof, right-angle branch pipe 
outlets of full pipe strength; improve 
flow conditions; eliminate worn 
threads; bolt tightening; reduce need 
for fitting replacement; corrosion.



crystal gazing with PQ silicates
PLANNERS o f  postw ar p roduc ts  and 
processes, lo o k  in to  o u r "c ry s ta l"— 
th is soluble g lass. Y o u ’ll see a variety 
o f  useful arts now  being  practiced in 
vital industries w ith  th e  silicates, co l­
lo idal and  crystalline. A lso  y o u ’ll find 
o thers still fresh from  th e  p a ten t office, 
like th e  ones listed below .

Some uses are still in the research stage, 
for the fifty different soluble silicates 
available from P Q  offer properties o f 
colloids, adhesives, detergents, binders 
a t very low  cost. Their efficiency and 
economy are worth investigating. Write 
for a copy o f  Bui. 17-4, which describes 
PQ  publications on  silicates o f  soda 
and their applications.

Sodium Silicate Anhydrous Glass . . .

Vulcanizing neoprene: T hree  parts by 
w eigh t o f  sod ium  silicate p reven ts p re ­
m atu re vu lcan iz ing  d u rin g  m illin g  b u t 
does n o t check vu lcan iza tion  a t the 
p o in t w here it  is p roperly  carried ou t.

Fire-Protecting Paint: Sodium  silicate, 
com bined  w ith  p y ro an tim o n ic  acid  in  
a collo id  m ill and  su b seq u en tly  w ith 
such p igm en ts , oils, and  resins as d e ­
sired, fu rn ishes a p a in t su itab le  fo r 
external ap p lica tio n .

P H IL A D E L P H IA  Q U A R T Z  CO . 
Dept. A , 119 South Third Street, Phila. 6, Pa. 
Chicago Sales Office: 205 West Wacker Drive 
Distributors in over 65 cities • 9 PQ Plants

P Q  S IL IC A T E S  O F S O D A

combined with relative lack of fragility, 
molded tableware has been utilized by the 
Navy for overseas stations, light vessels, 
and aircraft use. More recently, a number 
of the molders in the States have been 
producing compartment mess trays with a 
medium impact, fabric-filled melamine 
molding composition.

A more recent application for melamine 
resin has been in hot set waterproof glues 
for plywood, and laminated wood. Its 
outstanding characteristic is tlie strength 
of the glue line when under tension and 
in shear; combined with water resistance 
far surpassing the requirements for air­
craft plywood.

T he use of melamine in glues provides 
an excellent example of an unique prop­
erty of melamine. I t  has been found that 
the addition of relatively small proportions 
of melamine resins to urea resins produces 
glues of bonding quality very much su­
perior to that of the urea glues themselves.

Numerous applications, other than in 
plastics, demonstrate the ability of me­
lamine when used in small proportions, to 
impart special properties to other products 
w ithout modifying their fundamental char- 
acteristics-texture, form, etc.

Untreated paper scarcely holds together 
when wet, bu t paper containing about 3 
percent melamine resin is over 60 percent 
as strong when wet as when dry. In addi­
tion to imparting wet strength, the incorpo­
ration of melamine resin has greatly im­
proved the wet rub resistance. Contrary to  
what one might expect, the addition of 
this resin does not embrittle the paper, 
bu t actually improves the dry tensile 
strength and increases the capacity of this 
paper to be repeatedly folded w ithout frac­
ture. These improvements are retained 

on prolonged storage of the paper 
under high humidity and temperature 
conditions. Paper so treated has been 
used for such applications as toweling,- 
blueprints, maps, heavy duty paper pack­
aging, and currency, and numerous other 
applications. T he utilization of melamine 
resins in the manufacture of paper is mak­
ing possible the entry of paper into appli­
cations from which this material has been 

by reason of its great loss of 
strength upon becoming wet.

Another example of the use of melamine 
resins in relatively small proportions to im ­
part specific properties is in the treatm ent 
of textiles. These resins, in water solutions, 

been used to render fabrics crease- 
proof, in the shrink-proofing ~of cotton, 
rayon and woolen fabrics, as stiffening 
agents in mosquito and camouflage netting, 
and as hardening agents to modify polyvinyl 
butyral and other elastomers, in im­
permeable coatings.

T he alkylated melamine resins produced 
by reaction with alcohols have been used 
extensively, particularly before the war, as 
components of baking enamels. I t is antic­
ipated in the postwar period tha t this 
application will increase in volume. In 
these enamels, melamine resins contribute, 
not only extreme hardness, b u t curing 
speed, color retention, resistance to heat 
and weather, and the action of many chem­
icals and solvents.

M elamine resins are used in many 
strictly plastic applications, as well as in
Eroducts that are in no way directly re- 

ited to plastics. In all instances melamine
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REEVES
CHEMICAL FEEDERS, INC

S P E E D  C O N T R O L

SPEED  A D J U S T A B I L I T Y  

A N D  R E D U C T I O N
and Chemical M ixtures  

for the Processing Industries

u m f  W ater supply and san-
ita tio n  are postw ar 
projects to  improve 

Sfcv^X health, economies and
contentment o f back- 
ward peoples.

/ T D N n f  W i l s o n  Pulsafeeders
w ill play th e ir p art 
because G overnm ent 

TyJ agencies and leading
_ technicians have spec-

ified  th o u san d s  o f  
them for use all over 

kj 1 .  j-ryïs the world and their
performance has been 
uniformly gratifying.

¿xÇjraJ wl&3§r\ Thc-y o p e ra te  w ith 
s&k i g j | |  positive displacement,
/  8  1a  w i t h o u t  p a c k in g

Rlan(ls o r breakable 
diaphragm s; w ithout 
c o n t a c t  b e tw e e n  

i H u /  w o rk in g  parts  and
| |  j j  ^  the chemicals being

Flows or one or more liquids are constant 
at any manually adjusted rate from one cubic 
centimeter to four hundred gallons per hour; 
and accuracy does not change with viscosity 
or feed against pressure.
W ILSON Pulsafeeders fill all requirements in 
chemical proportioning, food and other pro­
cessing industries, research and ampoule-fill­
ing laboratories, in water and sewage treat­
ments...wherever difficult problems are met.

Let us have your inquiry in form that 
will permit us to give specific informa­
tion; and remember that we also supply 
Automatic Liquid Filling Machines.

T R A N S M I S S I O N

•  T his new  R e e v e s  u n it consists o f  th e  fam ous R e e v e s  V ariable 
Speed T ransm ission  w ith  bu ilt-in , helical-type speed reducer. P rovides 
accu rate  speed a d ju s tab ility  a n d  speed red uction  w ith o u t use o f o ther 
auxiliary speed reducing equ ipm ent. C om pact, space-saving. E asily  in ­
sta lled  on  an y  driven m achine. In  horizon tal o r vertica l designs for 
m ounting  in any  desired position. E a c h  design offered in m any  different 
horse power capacities an d  ranges o f  speed va ria tio n . E ith e r  design m ay 
be equ ipped  for ind iv idual m otor drive b y  use o f R e e v e s  m otor base, 
ad jus tab le  to  accom m odate any s tan d ard  m ake m oto r. G e t full deta ils o f 
th is efficient new R e e v e s  drive. W rite  for 128-page C atalog  CM -435.

R E E V E S  P U L L E Y  C O M P A N Y  •  C O L U M B U S ,  I N D I A N A
Recognized Leader in the Specialized Field o f Speed Control Engineering

VARIABLE SPEED  TRANSMISSION VARI-SPEED MOTOR PU LLEY con- M O T O O R IV E  co m b in es  m o io r .
fo r provid ing in fin ite, accu rate  verts any standard  constant speed sp eed  va ry in g  mechanism and re ­
speed fle x ib ility  o ve r w id e  ra n g e . motor to a  v a r ia b le  speed  d r ive , duction g e a rs  in single unit.

214 Clinton St. (P .O .B ox  998) Buffalo 4, N.Y.
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SOLUBILITY: Sparingly soluble in 
cold w ater. Soluble in d ilu te m in­
eral acids and  in m ost comm on 

organic solvents, including
SHIPPING CONTAINERS:
450-11). d rum s; 45-lb. cans,

has imparted a high degree of resistance 
to the effect of water and moisture vapor. 
T he versatility of the applications of me­
lamine is demonstrated by its ability to  be 
used in conjunction with a wide variety of 
materials.

In its use in plastics, melamine imparts 
heat and fire risistance, arc and cracking 
resistance, hardness, and general inertness 
to the effects of humidity and the other 
influences of weather.

C. J. Ro nit eux, American Cyanamld Co., 
before Canadian Section, Society of tile 
Plastics Industry, Jan . 25th, 1941.

PU RITY: N in e ty - f iv e  p e r  c e n t  
minim um.
DISTILLATION RANGE:Ninety-five 
per cen t shall distill w ithin a 
range o f 2°C . including th e  tem ­
perature  of 243°C.
FREEZING P0INT:23°C.minimum.

soluble in

alcohols, ethers, esters, ketones, 
a liphatic and  arom atic h y d ro  
carbons.
USES: M anufactu re  o f pharm a­
ceuticals, dyes, insecticides, ru b ­
ber accelerators, and in  organic 
syntheses.
APPROXIMATE WEIGHT PER GALLON:
9.15-lbs.

A Dependable Source of Supply
A d  ( fa il *7 <vi 'P ’todticti.
#  With unusual production and delivery facilities, 

plants in 17 strategic locations, and offices in major cities, 

Reilly offers a complete line of coal tar bases, acids, oils, 

chemicals and intermediates. Booklet describing all of 

these products will be mailed on request.

R E I L L Y  TAR & C H E M I C A L  C O R P O R A T I O N
Cxeeulive O ffices .- M erchant: Bonk Building, Indianapolis , Indiana  

2513 S. DAMEN AVE., CHICAGO, ILL. SOO FIFTH AVE., NEW YORK, N.Y.

ST. LOUIS PARK, MINNEAPOLIS, MINN.

ELECTRO LYTIC TUNGSTEN
T ungsten  ore today occupies a major 

position among strategic minerals. Few 
minerals have increased so rapidly in im­
portance w ithin the last twenty years. 
In the case of tungsten this has been 
mainly due to an increase in the use of 
hard alloy steels rather than to  the intro­
duction of new applications of tungsten 
metal.

On account of the metal’s several unique 
properties, tungsten is being used as pure 
metal, as alloy constituent, and in chemi­
cal compounds. Its use as pure metal 
is especially due to its high melting point 
of 3,370 deg. C., the highest of any metal. 
I t is practically the only metal now used 
for incandescent lamp filaments. A com­
bination of physical properties— tensile 
strength, hardness, melting point, ductility, 
corrosion and erosion resistances— of this 
metal accounts for its efficient service as 
the major and essential constituent in mak­
ing high speed steel which plays a most 
im portant role in the tool industry. Tung­
sten is also used for electrodes for atomic 
hydrogen welding, in tungsten arc lamps, 
and for electrical contacts in automobile 
engines. Pure tungsten is employed as a 
heating element in electric resistor fur­
naces, in the form of wire and ribbon; 
in gas-discharge lamps, and in radio tubes. 
For leading-in wires through special boro- 
silicate glass, its low thermal expansion is 
of importance. T he fact that the tensile 
strength and modulus of elasticity of fine 
tungsten wire are the highest of any metal 
invite its use in measuring instruments. 
Tungsten compounds are-used in the arts 
as mordants, pigments and fireproof ma­
terials. Finally, tungsten carbide tools are 
used in machine shops on account of the 
carbide’s extreme hardness.

Only two tungsten minerals are of com­
mercial importance, namely!- wolframite 
(F e ,M n)W O ,, and scheelite, C aW O ,. 
W olframite w ith high iron content is 
termed ferberite; and w ith high manganese 
content, huebnerite. T he  largest and richest 
tungsten deposits are in Asia. China has 
been dominating the tungsten market since 
1916. Despite the war, C hina’s 1941 pro­
duction outstripped that of any other 
country and China remained the world’s 
largest producer of tungsten ore.

As a result of a large number of tests, 
it was invariably found tha t the WO> 
content of tungsten ores will dissolve in 
fused alkali borates and alkali phosphates. 
Furthermore, these baths are good con­
ductors of electricity and produce pure 
tungsten metal at the cathode at rela­
tively high current efficiencies. Different 
types of ores which included wolframite, 
ferberite, huebnerite and scheelite were
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P A C K I N G S

THIS IS THE

5  th
o f a ser ies  

e x p la in in g  w hy  

G-T PACKINGS 
g iv e  b etter

8 REASONS
for the Superiority 

of G-T Packings

1. SIM PLE LINE . . . m a k e s  
c o r re c t  s e le c tio n  e a s y

2. C O M PLETE l lN E  . . .  a n  
e x a c t ly  s u i ta b le  ty p e  fo r 
e v e ry  s e rv ic e .

3 . SELF LU BRICA TIN G  . . . 
e a c h  in d iv id u a l  s t r a n d  
s a tu r a t e d  w ith  lu b r ic a n t

4. S P E C I A L  LUBRICANTS 
.  . . lu b r ic a n t  fo r e a c h  
s e rv ic e  s p e c ia l ly  co m ­
p o u n d e d  in  o u r  o w n  p la n t

5 . SELECTED  YARNS . . . 
p ro v id e  te n s i le  s tr e n g th  
a n d  r e s is t  h ig h  te m p e ra ­
tu re

6. CO N STRU CTIO N  . . .  a s ­
s u r e s  m a x im u m  e n d u r ­
a n c e , lo n g e s t life , lo w e s t 
fric tion

7. EXPERIEN CE . . .  80 y e a r s  
of m a n u fa c tu r in g  e x p e r i­
e n c e

8. PERFO R M A N CE . . .
p ro v e n  in  th o u s a n d s  of 
p la n ts  of e v e ry  ty p e

s e r v i c e - r e s i s t a n t  
a n d  l o n g  w e a r i n g
O n ly  the finest obtainable and most 
suitable materials are used in G-T 
Packings.

For PALMETTO and other G-T Packings, 
high quality, long-fibre, heat-resistant. 
Canadian asbestos is carefully selected  
and processed in one of our own large 
plants. For SUPER-CUTNO acid-resistant 
Packing, only genuine South-African 
Blue Asbestos is used because it does 
not contain water. PALCO Packing, for 
cold water, is m ade of selected long-line 
cotton spun into a  soft, lubricant-absorb­
ing roving which is superior to flax and 
other materials.

These are instances of how each G-T 
Packing is specially prepared for long 
life in the precise range of services for 
which it is designed. To 
assure lowest year-round 
packing costs and best serv­
ice, insist on G-T Packings 
. . . obtainable from your 
dealer.

G R E E N E ,  T W E E D  &  C O .
Bronx Blvd. at 238 St., New York 66, N.Y.

PLANTS: N ew  York, N. Y. and North W ales, Pa.

PALMETTO /or steam, hot water, air. PALCO 
ic r  water. PELRO /or oi/s.CUTNO /or alkalis. 
SUPERCUTNO /or acids. KLERO lor loods, 
etc. PALMETTO SUPERSHEAT PACKINGS

.tried and proven to be satisfactory. The 
tungsten in the ore used does not require 
¡preliminary transformation into alkali tung- 
state as in the older processes. T he process 
■can be applied not only to high grade 
ore concentrates bu t also to low grade 
ores and concentrates.

For the fused borax bath using wolfra­
mite as the source of tungsten, the results 
were: (1 ) best composition of electrolyte, 
l i  parts, Na2BtOi per 1.0 part of dre 

•concentrate; (2) operating temperature, 
1,050 to 1,300 deg. C.; (3) optimum cur­
rent density, 50 amp. per sq.dm.; (4) best 
•current efficiency obtained, 78.23 percent; 
(5) best yield, 417.5 g. per kwh.; and (6). 
best quality of tungsten produced, 99.57 
percent W .

For the fused phosphate bath using 
•wolframite as the source of tungsten, the 
results were: (1) best composition of

■electrolyte, 1.75 parts phosphate mixture 
(7 mols Na,P2Oi 4- 3 mols NaPOi) per 
1.0 part of ore concentrate; (2 ) operat­
ing temperature, 1,050 to 1,300 deg. C.; 
(3 ) optimum current density, 50 amp. 
per sq.dm.; (4) best current efficiency 
obtained, 80.96 percent; (5) best yield, 
505.1 g. per kwh.; and (6) best quality of 
tungsten produced, 99.7 percent W .

T he tungsten metal produced from 
■cither the fused borate or the fused phos­
phate bath is free from impurities, present 
in the tungsten ores, such as phosphorus 

¿and arsenic, which must be absent accord­
ing to rigorous specifications laid down by 
the tungsten steel producers.

Colin G. Pink, C olum bia University, 
and Chuk Chi rtf- Ma, W estinghouse Lam p 

•Co., Bloomfield, N. J., before th e  84th 
general m eeting of the  Electrochem ical 
Society, New York, N. Y., O c t 14, 1943.

IN HIBITO RS
C ertain  chemicals, when they are added 

to a corroding solution in small amounts, 
have the property of reducing the total 
amount of corrosion of metals. Such 

• chemicals are called corrosion inhibitors. 
Thus the chemical is termed an inhibitor 
if the following expression has a positive 

-value but an accelerator if it has a negative 
value.

p  =  x  100
where W , is the weight loss of a metal 
specimen after some definite period of 
-exposure in a corroding solution and W 2 
is the weight loss of an identical specimen 

•exposed for the same length of time in a 
similar solution to which a small amount 
of some of the chemical in question has 
been added. T he chemical would be an 
•effective inhibitor if P  had a high value, 
say 4-80 or 4-90 and a weak inhibitor 
if the value were only 4-10 or 4-20.

Further classifications of inhibitors are 
•also useful. If the attacked area of the 
specimen exposed to the inhibited solution 
is larger than the attacked area of a similar 

.specimen exposed to the uninhibited solu­
tion, the inhibitor is classed as “expansive.” 
If the attacked area is smaller for the 
specimen exposed to the inhibited liquid, 

:the inhibitor is “contractive.” Similarly, 
if the depth of attack at those areas of 
the specimen which do corrode is smaller 
for the specimen exposed to the inhibited 

•solution than for the specimen exposed to 
•the uninhibited solution, the inhibitor

YARNS t h a t  m a k e  
P A C K I N G S
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R e p u b l i c  F i l t e r s

F O R  'U tfa Z  F I L T R A T I O N
Filtering equipment and media especially de­
signed for the chemical industry to attain the 

desired degree of porosity and flow rates.

Our laboratory and technicians are at your service.

Catalogue on Request

PATERSON, N. J.
480 Lexington Ave., N. Y. C. *1 1 4 2  Howard St., San Francisco, Cal

would be classed as “safe,” whereas if the 
reverse were true, it would be classed as 
"dangerous.”

Thus the following classifications of 
effective inhibitors are possible: expansive, 
safe inhibitors; contractive, safe inhibitors; 
contractive, dangerous inhibitors. The 
class, expansive, dangerous inhibitors does 
not exist because such a chemical would 
be an accelerator.

It is of value to  attem pt to explain why 
a given chemical falls into one or the 
other of these classes. In all cases where 
corrosion is an electrochemical phenome­
non, the rate of attack will be proportional 
to the current flow between the local 
anodes and cathodes. Thus,

D = kl

« c m  rump
V ertica l A cid  Pump Inside TankL AWREN ce centrifugalc

f o r  EVERY PUMPING DUTY - J

f o r  A C I D S  a n d
C H E M I C A L S

where D  =  rate of attack, and I =  
current flow. T he magnitude of the cur­
rent at any instant is determined by the 
open circuit potential difference between 
the local anodes and cathodes, the anode 
and cathode polarization and the electrical 
resistance of the liquid path between the 
anodes and cathodes. Otherwise expressed

E  -  ( E . -  E.)
R

W here E  =  open circuit potential between 
the local anodes and cathodes, E„ =  
anode polarization, E„ =  cathode polar­
ization, and R — resistance of the liquid 
path. Thus, from the electrochemical 
standpoint, in order for an inhibitor to 
be effective it must do one or more of 
the following: (1) Increase the resistance
(R ) of the electrolytic path between the 
local anodes and the local cathodes. (2) 
Increase the polarization (E„) of the local 
anodes. (3) Increase the polarization of 
the local cathodes (E e). (4) Decrease
the open' circuit potential difference (E ) 
between the local anodes and the local 
cathodes.

If an inhibitor functioned solely by 
increasing the resistance of the electrolytic 
path and did not affect the area of the 
local anodes, it would be a safe inhibitor. 
If the anodic area were decreased, as long 
as the decrease in anode area did not 
exceed the rate of decrease in local current 
flow, it would still be a safe inhibitor.

If the inhibitor increased the polarization 
of the local anodes bu t did not affect 
other factors, especially the anode area, 
the inhibitor would be classed as safe. 
However, if it reduced the anode_area 
faster than it increased anodic polarization, 
it might be dangerous.

Actually, inhibitors very seldom have 
only one of the four effects. Generally, 
the addition of an inhibitor will cause 
simultaneous alterations in anode and ca­
thode polarization, in resistance of the 
electrolytic path, and in open circuit po­
tential difference between the local anodes 
and the local cathodes. Tlius the mechan­
ism of inhibitor action in any specific 
case is likely to  be exceedingly complicated. 
It is much easier to state how an inhibitor 
behaves than to  account for the way of 
its behavior. Because of the difficulty, 
relatively few tests have been made to  
evaluate reasons for inhibitor action.

R. B. H e a rs  and G. G. E ldredge, Alum i­
num  R esearch L aboratories, New K en­
sington, Pa., before the  S3rd general 
m eeting of the E lectrochem ical Society, 
P ittsburgh , Pa., April S-XO, 1943.
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It w ould be difficult to find a "pum pable” m aterial, in the handling of w hich 
LAW RENCE C EN TR IFU G A L PUM PS have not found w ide-spread and successful 
applications. Especially in the pum ping of corrosive acids and .chemical solutions, both 
ho t and to ld , have LAW RENCE CEN TRIFU G A LS made notable records for economy, 
low  m aintenance cost, and long life. S tarting  w ith  designs that a:e  fundam entally 
righ t, LAW RENCE construction is developed in various resistant m etals and alloys 
specially selected to w ithstand the action of the fluid, o r semi-fluid, pum ped. F re­
quently, abrasive as well as corrosive effects 
m ust be guarded against. O ur experience of 
over 80 years is at your serv ice—w ithout ob li­
gation. T ell us your problem s; let us work 
w ith you.

LA W REN CE M ACH IN E & PUMP C O R P.
369 Market Street LAW RENCE, MASS.



P IT T S B U R G H  • DBS M O INES STEEL CO.
PITTSBURGH, PA. 3417 NEVILLE ISLAND— DES MOINES. IOWA, 916 TUTTLE STREET
NEW YORK, ROOM 9 90 , 2 7 0  BROADWAY • CHICAGO, 1207  FIRST NATIONAL BANK BUILDING  

DALLAS, 1216  PRAETORIAN BUILDING • SAN FRANCISCO, 6 0 S  RIALTO BUILDING

P ittsb u rgh -D es M o in e s ’ m any years o f  serv ice to in ­
dustry in p eace d evelop ed  the w ealth  o f  b u ild in g  
exp er ien ce serv in g  our w artim e con stru ction  a ss ig n ­
m ents today.

S in ce Pearl H arbor, the dem ands for sp eed  have 
b een  d ou b led  and red ou b led — and met, w ith  the sk ill 
and craftsm anship  w h ich  have m arked the w o rk  o f  
th is com pany as b u ild in g  con tractors in the industrial 
field, on  com m ercia l projects o f  sp ecia lized  types 
th rou gh ou t the country.

H a n d lin g  the job  com p lete  from  fou n d ation s to 
roof, in c lu d in g  all serv ice fa c ilities , P ittsb u rgh -D es  
M o in es is ready to m eet your "priority” b u ild in g  needs  
under o n e  contract, on e  resp o n sib ility — w ith  satisfac­
tion  assured over m any future years o f  useful life.
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Fig . F-80

Are all of your processes 
using Spray Nozzles as effi­
cient as you think they could 
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.

NOZZLES FOR:
O IL A TO M IZIN G  

HUM ID IFYIN G  

A IR  W A SH IN G  

D ESUPERH EATIN G  

SPRAY PONDS 

M ILK POW D ERIN G  

E G G  DRYIN G  

A C ID  CH AM BERS  

C O N C R ET E  C U R IN G

W RITE— W hile  you th ink  
of i t !

MONARCH MF6. WKS, INC.]
2730 E. WESTMORELAND ST. 

PHILADELPHIA 34. PA.

SPRAY
TROUBLE?
CONSULT
NOZZLE
HEADQUARTERS

FOREIGN LITERATURE ABSTRACTS
LITH IUM  IN  ALUMINUM  ALLOYS

C onsiderable interest in light and non- 
ferrous metal alloys containing lithium 
has developed within the last _ ten .years..
The addition of several hundredths of one 
percent of lithium to copper, for example, 
improves the mechanical properties to a 
surprising degree. Alloys of aluminum 
with zinc and lithium show properties 
comparable to those of soft steels.

Original work was conducted in the 
metallurgical laboratory of the Institute of 
General and Inorganic Chemistry of the 
Academy of Science (USSR) on the prop­
erties of various alloys of aluminum, zinc 
and lithium. The accompanying table 
shows the compositions used and the type 
of treatment to which the alloys were sub­
jected. Aluminum-zinc alloys containing 
6-24 percent zinc were also investigated.

Aluminum alloy containing 11.89 per­
cent zinc and 0.11 percent lithium, for 
example, has the following properties 
after being annealed: elongation of 33.5 
percent, temporary resistance to rupture of 
20 kg. per sq.inm., Vickers hardness of to decrease the coefficient of expansion so

T herm al T reatm ent o f  A lu m in u m -Z in c-a n d  A lom inum -Z in c-L itliinm  A lloys

70, and an Ericksen index of 8-9 units for 
a sheet 1 mm. thick. T he alloy with 5.6 
percent zinc and 0.4 percent lithium had 
the following properties: elongation of 
25.7 percent, temporary resistance to rup­
ture of 10 kg. per sq.mm., hardness of 31, 
an Ericksen index of 9 units. After hard­
ening and natural aging, the second alloy 
has a temporary resistance to rupture of 
22 kg. per sq.mm. and a hardness value of 
57. Resistance of these alloys to corrosion 
in sea water decreases with an increase in 
lithium content up to composition IV  
(see table) after which it increases again.

D ig e s t  f r o m  “ M e c h a n ic a l  P r o p e r t i e s  
o f  A llo y s  o f  A lu m in u m  w i th  Z in c  a n d  
L i th iu m ,”  b y  T . A . B a d a e v  a n d  F .  I .  S h a m -  
r e y .Z h u r n a l  P r ik la d n o i  K h i m i i  X V I ,  N o . 
5-6 , 1 6 1 -1 7 2 , 1 9 4 3 . ( P u b l i s h e d  in  R u s s i a . )

BO RO N IN  CERAM ICS
B o r a t e s  and boric acid are used in pro­

ducing glazes on all types of ceramic ware, 
from porcelain dishes to earthenware pipes. 
Boric oxide improves the appearance and 
color of enamelled hardware. It also tends

A nnealing

H a rd e n in g  a n d  
N a tu r a l  A ging  

H a rd e n in g  A ging

H a rd e n in g  an d  
A rtific ia l A ging 

H a rd en in g  A ging A ging
T e m p ., T e m p ., T im e, T e m p ., Tem p*, T im e,
deg . C . d eg . C . d ay s deg . C . deg . C . h r .

350 350 10 350 76 42
350 350 10 350 75 42
350 350 10 350 75 42
450 450 10 450 125 48
450 550 10 550 125 46
450 580 10 580 150 42

FIG . 6 0 5 4

@ Taber "General-Use" Pumps for the Processing and 

Chemical industries are not subjected to costly "one- 

purpose" pump waste. Merely changing Impeller and 

Casing fits Taber Pumps for various services.

H elp fu l  Bulletin C L V S - 3 3 9  on re qu e s t .



K J lu d  la  lo o k  ¿o*
when you

s t a i n l e s s  s t e e l

. „ ssing so w pm ent

W ith war orders reducing the speed of 
delivery—with all emphasis on getting equip­

ment that w ill stand up in the emergency—with all 
efforts directed toward conserving metals and alloys— 

engineers w ill make frequent use of this ready reference 
covering all the facts about what to look for when specify­
ing stainless steel processing equipment:

1, W h a t  g r a d e  w i l l  y o u  
order?

2 . W h a t finish w ill serve 
you best?

, H o w  w ill  you  d es ig n  fo r  
econom y an d  fo r  conser­
v a tio n  o f  steel?o

4 .  H o w  can  you  be su re  o f  
sound  w elds?

T h ese  and o th er  
questions, im por­
tant to your produc­
tion, are answered 
in the new informa­
tive brochure issued 
by S. Blickman, Inc.

S E N D  N O W  

F O R  T H IS

S. BLICKMAN, i n c .
601 GREGORY AVE., WEEHAWKEN, N.J.

TANKS •  K m i t S  • CONDENSERS • AGITATORS 

EVAPORATORS • PANS •  VATS ■ CYLINDERS

tha t objects finished with such a frit tire 
more resistant to .considerable changes in 
temperature and have greater elasticity. 
Glazed finishes containing boron oxide 
are resistant to solutions of alkalis and 
salts such as caustic soda, ammonia, car­
bonates, phosphates, chlorides, sulphides 
and even to acid solutions if the propor­
tion of boron oxide to silicon dioxide is 
proper. Boron products, especially borax, 
can largely supplant lead compounds in 
ceramics which is advantageous both in 
that the quality of the glaze is improved 
and that the boron is not toxic.

A mixture of 90 percent salt and 10 per­
cent borax gives best results for earthen­
ware pipes. A refractory material with 
optimum chemical resistance is made with 
0.3 percent borax and 1.3 percent boric 
acid added to the refractory mass. Refrac­
tory bricks for furnaces are finished by 
impregnation with 200 parts borax, 225 
parts litharge and 120 parts fine sand. 
This mixture is applied in the form of a 
paste and baked on at 900-1000 deg. C.

D ig e s t  f r o m  “ B o ro n  P r o d u c t s  i n  t h e  I n ­
d u s t r i e s , "  b y  E . F .  G o b e l, R e v i s ta  d e  
Q u ím ic a  I ? id u s t r ía l  X I I ,  N o. 1 37 , 1 6 -21 , 
1 9 4 3 . ( P u b l i s h e d  in  B r a z i l . )

KETONE MOTOR FUELS
T h e  f i r s t  ketone motor fuel, known 

as “Ketol,” to be introduced into industry 
is obtained by dry distillation of the cal­
cium salt of organic acids from the butyric 
acid fermentation of sugar solutions. This 
product, a clear liquid of unpleasant odor 
with a heat value of 9,200 cal., is a mixture 
of acetone, propyl ketone and other ke­
tones with varying amounts of isobutyl 
and amyl alcohols and aldehydes.

Fischer's “Synthal” contains ketones, 
including acetone. Recent investigations 
have shown that acetone is suitable for 
motor fuel. It has an octane number of 
98, latent heat of vaporization of 526 
joules per gram and a heat value of 6,959' 
cal. Also suitable are certain of the higher 
homologs of acetone, including methyl 
ethyl ketone, which has an octane number 
of 99. Lower ketones are especially suit­
able as blending agents for aviation fuel. 
A mixture of 30 parts of ketone, 70 parts 
of gasoline and 0.6 parts of tetraethyl lead 
has an octane number of 100.

Italian patent 350,427 describes a proc­
ess for making acetone oil by fermentation 
of molasses to lower fatty acids and then 
catalytically ketonizing the acids in the 
vapor phase at 300 to  500 deg. C. with 
steam.

D ig e s t f r o m  “ K e to n e  M o to r  F u e ls .”  O el 
u n d  K h o le  i n  O e m e in s c h a f t  i n i t  J lre n n -  
e to S -C h e m ie  3 9 , S c h . 1 3 8 , 1 9 4 3 . ( P u b l i s h e d  
in  G e rm a n y .)

GAS PURIFICATION
W h i l e  the ferric hydrate content of 

natural iron oxide is the most important 
factor in removal of hydrogen sulphide 
from coal gas, much exact information is 
missing from most discussions on this 
essential phase of the gas industry'. Until 
recently, it was assumed that the ferric 
oxide content roughly indicated the reac­
tivity of an oxide. Then it was realized 
that the water of hydration exerted a defi­
nite influence, and so it has been the prac­
tice of the Australian gas industry to use, 
for hydrogen sulphide removal, oxide from 
Port Macquarie containing 6 percent or
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L E A D E R  B U I L D S
T A N K S  — K E T T L E S  — FRACTIONATING COLUM NS  
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

O F
? J 5 E L ~ S T  A IN L E S S  S T E E L  — N I C K E L  — M O N E L
w s < ;T P ? ,L r „ C O P P E R  ~  E V E R D U R  — H E R C U L O Y  

J t ^ 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

FRACTIONAL DISTILLING 
COLUMNS

more water of hydration and a total iron 
content of over 70 percent.

In natural iron oxide from Port Mac­
quarie, the active portion for hydrogen 
sulphide absorption is tire hydrated oxide, 
comprising approximately 50 percent by 
weight of the total oxide. Optim um con­
ditions for hydrogen sulphide absorption 
by this oxide are 6.5 to 7 percent moisture 
and 29-32 deg. C. Acidity in the purifiers 
lessens the activity of Port Macquarie 
oxide. T he optimum hydrogen ion concen­
tration is within the range 6 to 8. By 
heating the oxide above 500 deg. C., no 
stable hydrate is re-formed when the 
oxide so treated is brought into contact 
with water, and the reactivity of the oxide 
is substantially reduced. On heating 
through a temperaure range of 500 to 700 
deg. Cr, an irreversible change occurs with 
a corresponding loss in activity for hydro­
gen sulphide absorption. ' .

It has been found possible to convert 
chemically the inactive rhonibohedral form 
of oxide into the active cubic form. In 
addition, it has been shown that the 
chemically converted oxide has a greater 
activity for hydrogen sulphide absorption 
than the original oxide. An inert filler of 
the nature of granulated refractory insulat­
ing brick was found to give the desired 
porosity to minimize back pressure without 
development of caking in service or decom­
position during roasting. T he use of ferric 
hydrate chemically prepared from natural 
iron oxide is considered to have definite 
advantages for plant conditions.

W ar conditions emphasize the need for 
additional experimental work on the sug­
gested method of sulphur removal in order 
to conserve oxide stocks and to make 
available for Australia a large tonnage of 
sulphur, a commodity which will become 
more valuable as imports become more 
difficult.

D ig e s t f ro m  " T h e  D u n d a m e n ta l s  o f  D ry  
P u r i f i c a t i o n  o f  T o w n s  G a s ”  b y  E .  J I c L e i s h .  
J o u r n a l  a n d  P r o c e e d in g s  o f  t h e  A u s t r a l i a n  
C h e m ic a l  I n s t i t u t e  10 . N o . 8 , 1 9 8 - 2 1 8 , 1 9 1 3 . 
( P u b l i s h e d  in  A u s t r a l i a . )

BARIUM PE R O X ID E
C o m m e r c i a l  grade barium peroxide 

always contains a small proportion of 
barium oxide which is no t the result of 
secondary dissociation, since at the tem ­
perature of the oxidation no dissociation 
pressure can be measured. I t appears to be 
caused by some slight lack of porosity of 
the initial oxide and to the presence of 
certain impurities, such as iron oxides, 
which catalyze the decomposition of the 
barium peroxide. As a result, commercial 
material may contain some 10 percent of 
the lower oxide. A ttem pts to oxidize this 
by after-treatment have been unsuccessful. 
I t was thought at first that washing the 
product with water would bring about 
hydration and that on subsequent drying 
considerable decomposition would occur.

If barium peroxide hydrate is dried at a 
temperature of over 200 deg. C ., decom­
position occurs, b u t the speed of hydration 
is very slow. If temperatures under 40 deg. 
C . are maintained during the period of 
contact with water, the proportion of 
hydrate formed after 15-20 minutes is 
negligible. Experiments were carried out 
to find out what volume of water and 

. method of washing were most appropriate

#  L a te s t m o d e l o p e n -e n d  w re n c h , s p e c ia l ly  e n g i­
n e e re d  fo r  g r e a te r  s t r e n g th  w ith  le s s  w e ig h t. 
O n e  of o v e r  4 0 0  s ta n d a rd  to o ls  a v a ila b le .

. . .f t ’s an Ampco Non-Sparking Safety 
Tool for use in hazardous situations

E x p lo siv e  fum es a n d  g ases , a  fo r­
tu n e  in  p la n t  eq u ip m e n t, a n d  m en  
a t  w o rk . . . th a t 's  a  c o m b in a tio n  th a t 
c a l ls  fo r  y o u r  u tm o s t  v ig i l a n c e .  
F rom  th e  a v ia tio n  m e c h a n ic  o p e n ­
in g  a  g aso lin e  d ru m  o n  so m e  d is ­
ta n t b a ttle fro n t, to  fa c to ry  p ro c e s s ­
in g  of ch em ica ls , su c h  m e n  n e e d  
th e  p ro te c tio n  of th e s e  w ell-k n o w n  
sa fe ty  too ls . • T e s te d  a n d  a p p ro v e d

b y  F a c to r y  M u tu a l  L a b o r a to r ie s  
a n d  o th e r  in s u ra n c e  a u th o r i tie s  — 
fre q u e n tly  r e q u ir e d  to  e a rn  lo w ­
e s t in s u ra n c e  ra te s . • S ta n d a rd iz e  
o n  A m p co  S a fe ty  T ools. S p e c ia l 
t y p e s  a v a i l a b l e  w h e n  n e e d e d .

S-3
Write for catalog.

Ampco Metal, Inc.
D epf. CM-3 

M ilw a u k e e  4 ,  W is c o n s in

l e a d e r  i r o n
2 2 0 0  N .  I A S P E R

W O R K S .  I N C .
D E C A T U R .  I L L I N O I S
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to the purification of this material. This 
involved repeated washings with fresh or 
previously used water. In this way the 
peroxide content of impure material can 
be raised some 5 percent without appre­
ciable loss.

Digest from ‘‘Barium Peroxide,” by H. V. 
Drathen and II. W nltber, C h cm . Z ., 119, 
March 19-12. (Published in Germany.)

ALIPH ATIC H YDR O C ARBO NS
M e t h a n e  can be oxidized with air to 

form a certain am ount of formaldehyde, 
bu t the process still awaits large-scale de­
velopment in Germany. M ethane can 
also be converted to a mixture of carbon 
monoxide and water, and plants for mak­
ing motor fuels could probably be operated 
alongside natural gas fields. Ethane oxida­
tion, which has not been carried out on a 
commercial scale, yields formaldehyde, 
formic acid and some acetic acid. The 
oxidation of propane and butane with air 
has been given considerable attention bu t 
no feasible process has yet been developed. 
It is undoubtedly possible to produce cer­
tain alcohols or aliphatic acids, although 
the yields are poor. Low temperatures and 
high pressures promote the oxidation 
process.

Oxidation of olefines produces define 
oxides. Although many suggestions have 
been made for the preparation of ethylene 
oxide from ethylene and air with the aid of 
silver catalyst, it still has not yet been 
proved that such process would be feasible 
on a large scale.

Olefines can be dimerized or trimerized 
with the help of catalysts or inorganic 
acids to yield gasoline-like materials. They 
can also be polymerized with catalysts such 
as benzoyl peroxide or boron fluoride to 
substances having molecular weights up to
500,000. Ethylene and propylene can be 
made to yield lubricating oil or wax-like 
materials by polymerizing with phosphoric 
acid, phosphorus pentoxide or aluminum 
chloride under pressures of several thou­
sand atmospheres and at temperatures of 
200-300 deg. C. Purity of the olefines, 
especially from hydrogen, is very im­
portant for the polymerization. Isobutylene 
can be polymerized at temperatures as low 
as —80 deg. C., with boron fluoride cat­
alyst, into gum-like synthetics. These are 
known in industry as "Oppanol” and are 
used for lining chemical apparatus.

Digest from “The Utilization of Lower 
Aliphatic Hydrocarbons.” by C. T. Kautter, 
D ie  O h e m ie  56, 225. 19-13. (Published In 
Germany.)

CELLULOSE E ST E R S
By u s in g  phosphoric instead of sul­

phuric acid in the nitration acid mixture, 
degradation of the cellulose is avoided; the 
degree of polymerization as the other essen­
tial viscosity-influencing factor is thus 
eliminated. I t was found that under such 
conditions— confirming the results reported 
by previous investigators— the viscosity in­
creases with increasing degree of substitu­
tion, probably as a result of increasing 
solvation (increasing particle volume) in 
the solvent.

Digest from "The Influence of the Degree 
of Substitution Upon the Viscosity of Cellu­
lose N itrates,” by H. A. Wannow, K o llo id -Z .  
102. No. 1, 29-34, Jan. 1943. (Published 
In Germany.) [Prom Bulletin of the In sti­
tu te  of Paper Chemistry, 13, No. 11, 429, 
July 1943.)

For Lower Costs and Dependable Results

in Cooling L I Q U I D  C H E M I C A L S

•  W herever there is a need for the use o f cooling water 
or the cooling o f  any liquid to exact temperatures, the 
N IA G A R A  AERO  HEAT EX C H A N G E R  provides a 
m ore accurate con tro l and low er costs for coo lin g . 
Refrigeration is not needed.
These results are advantageous in all types o f  water-jacket- 
ted and water-cooled equipment; for example, they have 
solved for many the troubles coming from excess water 
and oil in air compressor lines. Other uses include the 
cooling o f  diesel engines and hydraulic equipment; also 
chemicals and intermediates requiring cooling or control­
ling temperatures in chemical processes.
In addition, wherever used, it saves practically all the ex­
pense o f  cooling water and the cost o f  piping, pumping 
and extra equipment. Users have cut such costs as much 
as 95%.

Write for complete information

NIAGARA BLOWER COMPANY
“25 Years of Service in A ir  Engineering”

N E W  Y O R K  A d d re ss : D ep t. CM-34
F ield  E n g in e e rin g  Offices 6 E- 45 th  S treet,

in  P rin c ip a l C ities S  N e w  Y o rk -1 7 , N . Y .

N I \ m R \
I N D U S T R I A L  C O O L I N G  • H E A T I N G  • D R Y I N G  
HUMIDIFYING • AIR E N G I N E E R IN G  E Q U I P M E N T
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HEN YOU IrL 
YOUR FILTER STATION

that’s t h e  t im e  t o  d e c i d e  o n  y o u r

FILTER A I D
-T il t r a t io n  eng ineers a n d  p ro g ressiv e  m a k e rs  o f  filte r 
eq u ip m e n t ag ree  t h a t  th e re  sh o u ld  b e  a  d e fin ite  r e la t io n ­
sh ip  b e tw een  filte r  e q u ip m e n t a n d  f i lte r  a id . T h is  m ea n s  
th e  filte r a id  b e s t  su ite d  t o  y o u r  n e ed s  m u s t  b e  d e te rm in e d  
b e fo re  y o u r  f ilte r s ta t io n  c an  b e  p ro p e rly  desig n ed .

W h e th e r  y o u  a re  p la n n in g  a  n ew  filte r  s ta t io n  o r  w a n t  
to  increase  th e  c a p a c ity  o f  p re se n t  e q u ip m e n t, Jo h n s - 
M a n v ille ’s 30 y e a rs ’ e x p erien ce  in  w o rk in g  w ith  filte r 
e q u ip m e n t m a n u fa c tu re rs  a n d  filte r-a id  a p p lic a tio n s  m a y  
p ro v e  o f  v a lu a b le  a ss is ta n ce  to  y o u . W e  w ill b e  g lad  to  
co -o p era te  w ith  y o u  a n d  y o u r  e q u ip m e n t m a k e r  in  c a r ry ­

in g  o u t  th e  t e s t  w o rk  n e ce ssa ry  to  a s su re  t h e  p ro p e r  
b a la n ce  b e tw een  f i lt ra tio n  e q u ip m e n t a n d  f i lte r  a id  fo r 
g re a te s t  efficiency.

N in e  s ta n d a rd iz e d  g ra d es  o f  J - M  C e lite  F i l te r  A id s a re  
a v a ila b le  p ro v id in g  a  w id e  ra n g e  o f  p o ro s itie s  a n d  sc reen in g  
p ro p e rtie s . I f  y o u  a re  a lre a d y  u s in g  C e lite , c e r ta in  m in o r 
c h an g es  in  e q u ip m e n t a n d  p ro c e d u re  m a y  f u r th e r  in ­
c rease  c a p a c ity ,  re d u ce  c o s t. I f  n o t ,  i t  w ill p a y  y o u  to  in ­
v e s t ig a te  th e se  h ig h  flo w -ra te  f i lte r  a id s  im m e d ia te ly . 
W r ite  Jo h n s -M a n v ille , 22 E . 4 0 th  S t., N e w  Y o rk  16, N . Y .

C elite  is a v a ila b le  for p ro m p t sh ip m en t

Johns-Manville
H

G IV E  M A X IM U M  FLO W  R A T E S  W ITH  R E Q U IR E D  C L A R IT Y  
O N  E V E R Y  F IL T R A T IO N  S E R V IC E
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che Mim m m m  mąsmit-
L E S T E R  B. P O P E ,  A s s i s t a n t  E d i t o r

PLASTICS ANNUAL
P l a s t i c s  C a t a l o c ,  1944 edition. Pub­

lished by Plastics Catalogue Corp., New  
York, N . Y . 990 pages. Price $6.
T h i s  is the usual fine annual issue of the 

catalog which contains much of the ma­
terial of interest to everyone in the plastics 
industry or concerned with these products 
and their raw materials. All sections of the 
volume have been revised and brought up 
to date. Some rearrangements have been 
made. Many of the data have been pu t on 
large fold-in charts. T he only adverse com­
m ent has to do with the large charts. So 
many interfere with ease in referring to 
material in the book and in addition these 
large charts are awkward to handle and if 
folded and unfolded many times are soon 
destroyed. The catalog includes not only 
solid plastics bu t coating materials, lami­
nates, synthetic fibers and synthetic rub­
bers.

M ODERN CONCEPTS
E l e c t r o n i c  I n t e r p r e t a t i o n s  o f  O r -  

c a n i c  C h e m i s t r y .  By A. Edward 
Remick. Published by John W iley & 
Sons, Inc., New York, N . Y. 474 pages. 
Price $4.50.

Reviewed by F. C. Nachod 
T h e r e  are a number of books dealing 

with the physical .chemistry of organic 
compounds, such as Hueckel’s “Theo- 
retische Grundlagen der Organischen 
Chemie," W aston’s “Modern Theories of 
Organic Chemistry,” and H am m ett’s 
"Physical Organic Chemistry.” Your re­
viewer was therefore surprised and some­
what doubtful with respect to duplication 
of effort when he was asked to review this 
treatise. He is now very enthusiastic and 
pleased to recommend this text by Dr. 
Remick wholeheartedly to anyone who 
wishes to obtain quickly a good under­
standing of modern organic chemistry con­
cepts.

The reason for this enthusiasm was sub­
stantiated by a discussion with an organic 
chemist friend who pointed out that most 
other treatises approach the field from the 
view’ point of the physical chemist. This 
book however is written with the organic 
chemist’s viewpoint and carefully builds 
up from it. T he mathematical treatment 
which, of course, is necessary in certain 
parts of such a subject is nevertheless strict 
and definite.

T he introduction is based on the his­
torical development of various concepts. 
Following chapters are on the Lewis 
theory, on the contributions of the English 
School {Ingold, Sidgwick, W atson and 
others). Electron- pairing and sharing re­
actions as well as solvent roles are ade­
quately treated.

T he purpose of the book is a dual one, 
“a review and an advanced textbook.” Your

reviewer feels that Dr. Remick certainly 
has accomplished both goals. Especially 
good are the appendixes which cover such 
topics as Refractivity and Chemical C on­
stitution, Dipole Moments, and so forth. 
A table of Basic Principles is found at the 
end of the book and reference is made to

R E C E N T  B O O K S  R E C E I V E D

B a s ic  M a th e m a t ic s  f o r  W a r  a n d  I n d u s t r y .
B y  P . H . D a u s , J .  M . G le a so n  & W . M. 
W h y b u r n .  M a c m il la n .  $2.

T h e  C h e m is t r y  o f  S y n th e t ic  S u b s ta n c e s .  B y  
E . D re h e r .  P h i lo s o p h ic a l  L ib r a r y .  $3.

T h e  C o n s t i t u e n ts  o f  W h e a t  a n d  W h e a t  P r o d ­
u c t s .  B y  C. H . B a i le y . H e in h o ld . $6.50. 

F e r r o u s  M e ta l lu r g y . V o Is. I  & I I .  2nd  ed . 
B y  E . J .  T e ic h e r t .  M c G ra w -H il l .  $4 p e r  
vo l.

T h e  P h y s i c a l  C h e m is try ’ o f  E l e c t r o l y t i c  S o lu ­
t io n s .  B y  H . S. H a r n e d  & B . B . O w en. 
R e in h o ld .  $ 10.

P r o t e c t iv e  a n d  D e c o r a t iv e  C o a t in g s .  V ol. IV .
B y  J .  M a tt ie l lo .  W ile y . $5.

Q u a n t i t a t i v e  A n n ly s is . 2nd  ed . B y  H . S. 
B o o th  & V . R . D a m e re l i .  M c G ra w -H il l .  
$2.50.

A  S u rv e y  o f  G e n e ra l  a n d  A p p lie d  R h e o lo g y . 
B y  G. W . S c o t t  B la i r .  P i tm a n .  $4.

this table throughout the text. T he author 
has achieved a truly remarkable correlation 
not found in any other text on this subject.

The absence of an author index and 18 
typographical errors noted (the name Sidg­
wick is consistently misspelled) are the 
only criticism T he book will probably 
soon see its second edition and it is hoped 
that these two comments will have been 
helpful.

In conclusion your reviewer would like 
to say that he has read a very fine book 
and that he believes that it will rank with 
the foremost texts of the field.

EM ULSIO N R E P R IN T S
E m u l s i o n  T e c h n o l o g y ,  T h e o r e t i c a l  

a n d  A p p l i e d ,  I n c l u d i n g  a  S y m p o s iu m  
o n  T e c h n i c a l  A s p e c t s  o f  E m u l s i o n s .  
Published by Chemical Publishing Co., 
Brooklyn, N . Y . 290 pages. Price $5.

Reviewed by Jerome Alexander 
A b r i e f  “Preface” by H. Bennett 

states: "T he symposium on emulsions, held 
by the Leather Trades Chemists, brought 
together some of the foremost European 
colloid chemists. T he papers, presented at 
this symposium, were published under the 
title of Technical Aspects of Emulsions. 
This useful book ran to three editions and 
is now out of print. Because of the numer­
ous requests for it and because of new de­
velopments in emulsion technology, it was 
decided to bring out a new edition with 
certain revisions and additions— the latter 
by American specialists.”

The bulk of the book (pp. 228) con­
sists of the reprinted articles. T he original 
date of publication is not stated, bu t since 
none of these articles have references later 
than 1934, the date seems to be 1934 or

1935. The reprinted “Foreword” (pp. 2) 
by Prof. F. G. Donnan, states: "This 
volume contains the papers read a t the 
second Symposium held by the British 
Section of the International Society of 
Leather Trades’ Chemists.” Dr. William 
Clayton’s reprinted paper (pp. 27) on 
“ Emulsions in the Patent Literature” in­
cludes a few 1934 patents, and the fourth 
edition of Clayton’s well known "Theory 
of Emulsions” has an Appendix, “ Sum­
mary of Im portant Patents Since 1934.” 
And in his "Preface" to his fourth edition 
Clayton states: "T he British Section of the 
International Society of Leather Trades’ 
Chemists held a symposium in London in 
1937, the papers with my Forword being 
published later in a volume entitled ‘W e t­
ting and Detergency.’ Its relation to emul­
sions is obvious.”

Relative to the new articles: "T he 
Fundamental Principles of Practical Em ul­
sion Manufacture,” (pp. 26) by R. M . K. 
Cobb states (p. 8 ): “ It is the object of 
this chapter to outline the principles of 
practical emulsion manufacture in a very 
general way. The actual formulation and 
production of industrial emulsions is cov­
ered elsewhere in this volume by Hofmann, 
q.v.”  Miss Cobb’s paper contains man}' 
practical suggestions; e.g., (p. 27 ): "A suc­
cessful trial of an emulsion in a five gallon 
can, before going on to more ambitious 
commercial batches, is highly advisable. 
Problems of procedure, which cannot be 
suspected in a 500 cc. beaker formulation, 
show up in the five gallon batch.” T he 
paper by M. P. Hofmann. "Industrial 
Emulsion Formulation” (pp. 21) states 
(p. 6 6 ): "Only practical applications of 
colloidal principles and practical working 
emulsion formulae will be discussed in this 
sec tion ...A s the list of chemicals, com­
pounds, by-products, and other materials, 
having potentialities as dispersants and pro­
tective colloids, is very long and is being 
daily augmented, only the best known of 
these materials will be discussed in this sec­
tion.” The sixteen typical formulations in­
clude furniture polish, mineral oil emul­
sions. and mayonnaise, and the procedure 
is well outlined. [Hydration appears con­
fused with hydrolysis in the statements:
“ . .  .hydrolyze the glue in part of the 
water” (p. 82 ), and "Soak gums until they 
are well hydrolyzed.. . ” (p. 83).]

"Emulsion Paints,” by S. W erthan (pp. 
15) states (p. 213): "Several years ago, 
the casein paint manufacturer, in order to  
improve his product, incorporated a small 
percentage of an oxidizing oil into his paste- 
paint. This may be considered the start 
of the present-day oleoresinous emulsion 
paste-paints.. . I t  is with the thought that 
through the publication of the results of 
practical tests, the increase in the technical 
knowledge on the subject will be expedited, 
that this brief discussion of some of the
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CONCRETE
CONE

I

Here's an  unusual storage bin d esign ed  an d  con­
structed for an  eastern processing plant . . . an d  
incidentally, it w as constructed by our "sliding form" 
m ethod. B ecause of the h ea v y  top section, the con­
ventional bin construction could not be used . S p e­
cial trusses and strengthening ribs are u sed  through­
out.

N icholson is staffed  to h an d le a n y  type of concrete  
storage bin or tank . . . conventional or unusual. 
Nicholson's experience g o es  back  to 1914, a  p ion eer­
ing date for this country.

Ten Rockefeller Plait,

1 9 6

tests made will be presented.” . . . “Special 
machines, colloid mills, homogenizers and 
emulsifying machines, are frequently used 
in the manufacture of emulsions. T he 
equipment of the average American paint 
plant does no t include any of these ma­
chines. However, it did not take long for 
the paint manufacturer to learn how to pre­
pare his paint emulsions with his available 
equipment.”

T he statements of the three new con­
tributors do no appear to justify the claims 
on the jacket tha t the book “discusses the 
new developments in emulsions," and con­
tains a “comprehensive list of cemmercial 
emulsifying agents.” It is a pity that the 
ten-year-old papers were not brought up to 
date before being reprinted, for this would 
have greatly increased the value of the 
book.

PHYSICAL CH EM ISTRY T E X T B O O K
O u t l i n e s  o f  P h y s i c a l  C h e m i s t r y .

Seventh edition. By Frederick H. Get-
man, revised by Farrington Daniels.
Published by John W iley & Sons, New
York, N . Y. 691 pages. Price $3.75.
T h e  o r i g i n a l  Getman "O utlines” ap­

peared more than 30 years ago and since 
that time, in various editions, has become 
a standard textbook of physical chemistry. 
T he present revision by Dr. Daniels in­
volves rearrangement, addition of more ad­
vanced material and, of course, inclusion of 
new developments. There is also "a some­
what different approach to therm o­
dynamics and the phase rule.” Practical 
applications are emphasized with the help 
of frequent examples.

R e c e n t  B o o k s  
&  

P a m p h le ts
In d u s tr ia l  • A lco h o l. S pecia l R e p o r t of th e  

U . S . T a r if f  C om m issio n  p re p a re d  fo r th e  
W a y s  a n d  M e a n s  C o m m ittee  of th e  H o u se  of 
R ep re se n ta tiv e s . 67 p ag e s . A  s ta t is t ic a l  r e ­
v iew  o f  th e  p re s e n t in te re s t in  ra w  m a te r ia ls , 
p la n t lo c a tio n s , o u tp u t  a n d  p o s tw a r  p ro s p e c ts . 
P r im a ry  p u rp o se  o f th e  r e p o r t  is  to  g ive  fac ts  
a n d  fig u re s  b e a r in g  o n  th e  p ro b a b le  p o s tw a r  
s ta n d a rd s  of th e  U n ite d  S ta te s  in d u s tr ia l 
a lco h o l in d u s try .

W a g e  In c e n t iv e s  in  W a rt im e . P u b lis h e d  by  
C o n so lid a ted  M a n a g e m e n t C o n s u lta n ts , 521 
F if th  A v e ., N ew  Y o rk  ,18 , N . Y . A  g u id e  to  
in c rea sed  p ro d u c tio n  w ith o u t e x t r a  m a n p o w e r.

V la d im ir  M . Ip a t ie f f ,  te s tim o n ia l in  h o n o r  of 
th re e  m iles to n es  in  h is  ca re e r. P u b lis h e d  by  
U n iv e rs a l O il P ro d u c ts  C o ., C h ic ag o  4 , 111.

A  Y ea rb o o k  o f R a ilro a d  In fo rm a tio n . 1943 
e d ition . P u b lis h e d  by  th e  C o m m itte e  o n  P u b lic  
R e la tio n s , E a s te rn  R a ilro a d  P re s id e n ts  C o n ­
ference , 143 L ib e r ty  S t . ,  N ew  Y o rk  6. N . Y . 
96 p ag e s . G ra tis . F a c t s  re g a rd in g  th e  , ra i l ­
ro ad s  o f th e  U n ite d  S ta te s  g iv in g  s ta t is tic s  
(1921-1942) re g a rd in g  th e  ra i lro a d  p la n ts  an c  
its  o p e ra tio n s .

M o d e rn  p H  a n d  C h lo rin e  C o n tro l. P u b lish ed  
b y  W . H . T a y lo r  & C o ., 730() Y o rk  R o ad , 
B a ltim o re  4 , M d. 83 p ag es. S ix th  ed ition . 
T h e o ry  a n d  a p p lic a tio n s  o f  p H  c o n tro l to g e th e r  
w ith  d e s c r ip tio n  of a ll T a y lo r  eq u ip m e n t fo r 
p H , ch lo rin e  a n d  p h o s p h a te  co n tro l a n d  fo r 
w a te r  an a ly ses .

B ib lio g ra p h y  o f N o r th  A m erican  G eology, 
1919-1928. B y  J .  M . N ick le s . G eo log ical 
S u rv ey , B u lle tin  823. P r ic e  $1.25.

N ew  W o rld . P u b lis h e d  b y  U n ite d  S ta te s  
T e s t in g  C o., In c . ,  H o b o k e n . N . J . .  24 p ag es. 
G ra tis . A n  a t te m p t to  g iv e  in d u s try  a  b rie f  
o v er-a ll a n s w e r  to  th is  q u es tio n , W h a t  ca n  a  
s c ie n tis t  d o  fo r  u s ? ”

C h an n e l B la c k s  in  B u ty l R u b b e r . P u b lish e d  
b y  C o n tin e n ta l C a rb o n  C o ., 295 M ad iso n  A v e .. 
N ew  Y o rk , N . Y . 10 p ag es. G ra tis . T e s t  p r o ­
ce d u re  a n d  re s u lts  o n  a  G R -I  te s t  fo rm u la  
c o n ta in in g  50 p a r t s  ch a n n e l b lack .

S-NC-1

New York 20, N. Y.
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SUTTON, STEELE & STEELE, INC.
D A L L A S ,  T E X A S  

S A L i S  O F F I C E S  

SEPARATIONS ENGINEERING CORPORATION 
110 EAST 4?nd  STREET, N EW YORK. N Y. 

C L A R K  B U IL D IN G . P IT T S B U R G H , P E N N S Y L V A N IA  

E N G IN E E R IN G  B U IL D IN G , C H IC A G O , I L L IN O IS

f l o u r  e x c h a n g e  b u i l d i n g

i M IN N E A P O L IS . M IN N ESO TA

( C r * C « \  41-43  DRUM M  STREET
L J y  & a . l  5AN  FR A N C IS C O , C A L IF O R N IA

I PROCESS -  B r r T E R  P R O D U C T S .  C B C T t p

'The A/le ho U Way
OF

ROASTING-CALCINING-DRYING 
AS ALWAYS 

SIMPLE • ECONOMICAL • DEPENDABLE

T h e  design  o f  N ich o ls  H e rresh o ff M u lti­
p le H e a rth  F urn aces in co rp o ra te s  th e  ex­
perience  ga in ed  th ro u g h  fifty-five years 
o f  design ing  a n d  c o n stru c tin g  roastin g , 
c a lc in in g  a n d  d r y in g  e q u ip m e n t  to  
h a n d le  m any  varied  m ateria ls , o res a n d  
co n cen tra tes .

T h e  r e s u l t  is  a n  i n s t a l l a t i o n  t h a t  is 
econom ica l, flexible as to  lo ad  c o n d itio n s  
a n d  sim ple  to  o perate .

A sk  a  N ic h o l s  e n g in e e r  to  h e lp  y o u  
w ith  y o u r p a rticu la r  th e rm a l p rocessing  
p ro b lem .

ENGINEERING &
6 0  WALL TOWER BUILDING 

NEW YORK 5 , N . Y.

RESEARCH CORP.
UNIVERSITY TOWER BLDG. 

MONTREAL, P. Q .

B y H . M . P r ie s t. P u b lish ed  b y  A m erican  
W eld ing  S ocie ty , 3'3 W . 39 th  S t., N ew  Y ork , 
N . Y . 153 pages. P r ic e  $1. C oncise essen tia ls  
of w eld ing  an d  w elded c o n s tru c tio n .

B lends of S tan d a rd  C hanne l and  S em i-R ein ­
fo rc ing  F u rn a c e  B la ck s  to  M atch  P ro cess in g  
C hanne l B lacks . R e p o rt S R F  N o . 1, P u b lish ed  
by  C o n tin en ta l C arb o n  Co., 295 M ad ison  A ve., 
N ew  Y ork , N . Y . 16 pages. G ra tis . P ro p e r tie s  
of b lends of m edium  p ro cess in g  ch a n n e l b lack  
an d  sem i-re in fo rc ing  fu rn ace  b la ck  com pared  
w ith  easy  p rocess ing  channel b la ck  in  a  ty p ica l 
ru b b e r  G R -S  tre a d  com pound .

S cientific  R esearch  an d  W a r  E ffo r t  o f U S S R . 
B y J .  E . T o lp in , U n iv e rsa y  O il P ro d u c ts  C o., 
C hicago, 111. 3 pages. A  re p r in t from
S c ie n c e .

S y n th e tic  L iq u id  F u e ls . A v a ilab le  from  
G o vernm en t P r in tin g  O ffice, W a sh in g to n , D . C. 
470 pages. P r ice  70 cen ts . R e p o rt o f th e  
h ea rin g  before th e  P u b lic  L a n d s  C om m ittee  of

th e  S en a te  o n  S-1243. A  v o lu m e g iv in g  e x ­
p e r t o p in ion  fro m  w ell-in fo rm ed  A m erican  
so u rces  o n  th e  p ro sp e c ts  of l iq u e fac tio n  o f ' 
so lid  fuels  t o . m a k e  s y n th e t ic  p e tro le u m  a n d  
p e tro leu m  p ro d u c ts .

T h e  S m ith s  a n d  T h e ir  W a rt im e  B u d g e ts . By- 
M axw ell S . S te w a r t .  _ P a m p h le t N o . 88 p u b ­
lished  by  P u b lic  A ffa irs  C o m m ittee , 30 R o c k e ­
feller P laz a , N ew  Y o rk  20, N . Y . 32 pages. 
P r ic e  10 cen ts . A b b rev ia ted  h is to ry  of r a t io n ­
in g  w ith  c o m p ariso n s  to  th e  in fla tio n  of W orld  
W a r  I .

A s W e W in . C I O  P u b lic a tio n  N o . 98, 
av a ilab le  from  C o n g ress  of I n d u s tr ia l  O rg a n iz a ­
tio n s , 718 J a c k s o n  P la c e , W a sh in g to n  6, D . C . 
P r ic e  5 c e n ts . R e p o r t N o . 1 of th e  C IO  P o s t ­
w ar P la n n in g  C o m m ittee .

F e lt  F a c ts . P u b lis h e d  b y  th e  F e l t  A sso c ia ­
tion , 366 M ad iso n  A v e ., N ew  Y o rk  17, N . Y . 
22 p ag es. H is to ry , m a n u fa c tu re  a n d  u ses  o f  
fe lt.

G O V E R N M E N T  P U B L I C A T I O N S
The following recently issued documents are available at prices indicated 
from Superintendent of Documents, Government Printing Office, W ashington, 
D. C. In ordering any publications noted in this list always give the 
complete title and the issuing office. Remittances should be made by postai 
money order, coupons, or check. Do not send postage stamps. Ail publications 
are in paper covers unless otherwise specified. W hen no price is indicated, the 
pamphlet is free and should be ordered from the Bureau responsible for its issue.

S ta t is tic s  of N a tu ra l G as C om pan ies , 1942. 
F P C  S-33. F o r  sa le  on ly  by  F e d e ra l P o w er 
C om m ission , W a sh in g to n  25, D . C . P r ic e  50 
cen ts .

U n ite d  S ta te s  C o n su m p tio n  of F o o d  in  
T e rm s  of F a ts , P ro te in , C a rb o h y d ra te s , and  
C alo ries, 1939-1943. A v a ilab le  from  U . S . 
T a r iff  C om m ission , W a sh in g to n  25 , D . C.

U n ite d  S ta te s  G o v e rn m en t M an u a l W in te r  
1943-44. O ffice o f W a r  In fo rm a tio n . P r ic e  
$1.00.

R e c o n s tru c tio n  F in a n c e  C o rp o ra tio n  A c t as  
A m ended  an d  O th e r  L a w s  P e r ta in in g  to  R e ­
c o n s tru c tio n  F in a n c e  C o rp o ra tio n . R ev ised  to  
S ep te m b er 1943. P r ic e  20 c e n ts .

U n ite d  S ta te s  P ro d u c tio n , C o n su m p tio n  and  
S to ck s  o f C hem ica ls  1941-1943. “ F a c ts  for

In d u s t ry ”  S e rie s  6-1-1. O b ta in ab le  fro m  
B u rea u  of th e  C en su s , W a sh in g to n  25, D . C.

M o n th ly  P ro d u c tio n  o f  S o ftw o o d  P ly w o o d , 
a n d  C o n su m p tio n  a n d  S to ck s  o f M a te ria ls , 
1941-1943. ‘^F ac ts  fo r  I n d u s t r y "  S e rie s  16-1-1. 
O b ta in a b le  from  B u re a u  of th e  C en su s , W a s h ­
in g to n  25, D . C.

C ensus  of P u lp  M ills  a n d  o f P a p e r  and  
P a p e rb o a rd  M ills, 1942. “ F a c ts  fo r  I n d u s t r y ” 
S erie s  24-1-1. O b ta in a b le  from  B u re a u  of th e  
C ensus , W a sh in g to n  25 , D . C.

S ta t is t ic a l A b s t ra c t of th e  U n ite d  S ta te s , 1942. 
C en su s  B u re a u . P r ic e  $1.75. B u ck ra m .

T o p o g ra p h ic  M ap s . G eo log ical S u rv e y . S ale  
of th e  s ta n d a rd  to p o g ra p h ic  m ap s  of th e  G eo ­
lo g ica l S u rv ey  fo r a rea s  w ith in  th e  co n tin e n ta l 
U n ite d  S ta te s  (e x c lu d in g  A la s k a )  a n d  P u e r to

BULK 
DENSITIES..

Air Tables 
Solve 

Another Problem

C U TTO N, Steele & Steele A ir Tables 
can control the apparent bulk 

density or weight per cubic foot.

T N  m any industries C o n tro l Engi- 
neers desire specified w eights per 

cubic foo t o f th e ir  m ateria l. A ir 
T ables can separate  flat an d  spikey 
particles from  ro u n d  o r cubical ones 
o f the same m ateria l— thus changing  
the w eigh t p e r cubic fo o t as m uch 
as 10% .

H P  H IS  can be done in  tonnage per 
hou r, fo r a  few  cents p er ton.

O N S U L T  us abou t the use o f A ir 
T ables e ither as concentrators 

o f d ifferent m aterials, o r as G raders 
o f hom ogeneous m aterials, o r as C on­
tro llers of bu lk  density.

W e w ill g lad ly  ru n  samples.

19«
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Rico h as  been  re su m e d . T h e re fo re , b e g in n in g  
w ith  th e  l is t o f “ P u b lic a tio n s  issued  in  J a n u -  

; a ry  1944,”  th e  m a p s  issued  each  m o n th  w ill 
be  an n o u n c ed  in  th e  m o n th ly  lis ts . A  c o n ­

s o l id a te d  l is t o f th e  m a p s  pu b lish ed  b e tw e en  
M a rc h  1, 1942, a n d  D ec. 31, 1943, in c lu s iv e , 
is b e in g  p re p a re d  a n d  w ill b e  p r in te d  a s  soon 
as  p o ssib le .- . 'A - c o p y  of th a t  l i s t  w ill b e  s e n t 
au to m a tic a l ly  to  all th o se  w ho  rece iv e  th e  
m o n th ly  an n o u n c e m e n ts  o f new  p u b lica tio n s , 

. a n d  th o s e  p e rso n s  sh o u ld  n o t  su b m it special 
re q u e s ts  fo r it . O th e r s  w ho  d es ire  cop ies of 
th e  co n so lid a te d  lis t m ay  s u b m it re q u e s ts , 
w h ich  w ill b e  h o n o red  w hen  th e  l i s t  is 
p r in te d .

C o a tin g s  T h a t  P re v e n t  E n d  C h eck s. T e c h ­
n ic a l N o te  N o . 186. A v a ilab le  from  F o re s t 
P ro d u c ts  L a b o ra to ry , M ad iso n , W isc o n sin .

W o o d  an d  P a p e r-B a s e  P la s tic s . B y  A lfred  
T. S ta m m . M im eo  N o . R 1438 . A v a ilab le  from  
F o re s t P ro d u c ts  L a b o ra to ry , M ad iso n , W is ­
con sin .

S u ita b ili ty  o f B irc h , A spen , a n d  S u g a rb e r ry  
: fo r  R ay o n  P u lp :  R e s u lts  o f C e rta in  S u lfite  
P u lp in g  a n d  B le ach in g  E x p e rim e n ts . B y  H u g o  
N ih le n  a n d  T. N . M cG o v ern . M im eo  N o. 
R 1441. A v a ilab le  from  F o re s t P ro d u c ts  L a b o ra ­
to ry , M ad iso n , W isc o n sin .

F ire -R e ta rd in g  C o a tin g s . B y  A r th u r  V a n  
K leeck . M im eo  N o . R 1280 . A v a ilab le  from  
F o re s t P ro d u c ts  L a b o ra to ry . M ad iso n , W is ­
con sin .

S u g g e s tio n s  a n d  In s tru c t io n s  fo r K iln  O p- 
- e ra to rs  D ry in g  A irc ra f t  L u m b e r. B y  G lenn  
V o o rh ies  a n d  W . K a r l  L o u g h b o ro u g h . M ineo  
N o . 1362. A v a ilab le  fro m  F o re s t P ro d u c ts  
L a b o ra to ry , M ad iso n , W isc o n sin .

In c re a s in g  th e  D u ra b il i ty  of C asein  G lue 
J o i n t s  w ith  P re s e rv a tiv e s . B y  F . H .  K a u fe r t. 
M im eo  N o . 1332. A v a ilab le  from  F o re s t 
P ro d u c ts  L a b o ra to ry , M ad iso n , W isc o n sin .

W o o d ’s  T e ch n o lo g ica l C om ing-of-A ge . B y 
F .  J . C h am p io n . M im eo  N o . 1442. A v a ilab le  
■from F o re s t  P ro d u c ts  L a b o ra to ry , M ad ison . 
W isco n sin .

M a rk e tin g  V e rm ic u lite . B y  G. R ic h a rd s  
<3w inn. B u re a u  o f M ines , In fo rm a tio n  C irc u la r 
I .  C . 7270. M im e o g rap h ed .

U se  and  M isu se  o f  F la m e  S a fe ty  L am ps. 
B y  W . H . T o m lin so n . B u re a u  of M ines. 
In fo rm a tio n  C irc u la r  I .  C. 7271. M im eo- 

rgraphed.
A n aly ses  of C ru d e  O ils  fro m  S om e W e s t 

T e x a s  F ie ld s. B y  B oyd  G u th rie , B u re a u  of 
M ines . R e p o rt of In v e s tig a tio n  R . I .  3744. 
M im eographed .

R e p o rt of th e  A d m in is tra to r  of A g r ic u l tu ra l  
R esea rch  1943. A g r ic u l tu ra l R esea rc h  A d m in ­
is tra tio n . In c lu d e s  th e  a n n u a l re p o rts  of th e  
su b sid ia ry  agenc ies , w h ich  a r e :  T h e  B u rea u s  of 
A g ric u l tu ra l an d  I n d u s tr ia l  C h e m is try ; A n im a l 
I n d u s try  ; E n to m o lo g y  an d  P la n t  Q u a ra n tin e  ; 
H u m a n  N u tr it io n  and  H o m e  E c o n o m ic s ; P la n t 
In d u s try ,  Soils, and  A g ric u ltu ra l E n g in e e r in g ; 
a n d  th e  O ffice of E x p e rim e n t S ta tio n s . P rice  
25 cen ts .

T h e  E x p lo sio n  and  F ire  H a z a rd  in  H a n d lin g  
A m m o n iu m  N itra te  as a F e rti liz e r. B y  R . O . 
E . D av is . A g r ic u l tu ra l R esea rch  A d m in is tra ­
tio n .  A vailab le  from  B u rea u  o f P la n t  I n d u s ­
t r y .  S oils a n d  A g r ic u l tu ra l  E n g in ee rin g , B elts- 
-ville, M ary lan d . M im eographed .

C o tto n  Q u a li ty  S ta t is t ic s  U n ite d  S ta te s  
1942-43. W a r F o o d  A d m in is tra tio n . CS-5. 
P r ic e  15 cen ts.

D a iry  and  P o u ltr y  M a rk e t S ta tis tic s  1942. 
W a r  F o o d  A d m in is tra tio n . CS-4. P r ice  15 
c e n ts .

C om m ercia l S ta n d a rd s . N a tio n a l B u rea u  of 
S ta n d a rd s . P r ic e  5 c e n ts  each . I te m s  as 
fo llow s : S tru c tu ra l  F ib e r  I n s u la t in g  B oard ,
C S 42-43. H o m o g en e o u s  F ib e r  W allb o ard . 
C S 112-43. E a r th e n w a re  (V itre o u s-G laz ed ) 
P lu m b in g  F ix tu re s , C S l l l - 4 3 .  B itum in ized - 
F ib r e  D ra in  a n d  S ew er P ip e , C S 1 16-44. T ire  
R ep a irs -V u lcan iz ed  (P a s se n g e r , T ru c k  a n d  B us 
T ir e s ) ,  C S 110-43. T e x tile s -T e s tin g  a n d  R e ­
p o rtin g , C S59-44.

Serv ice  T e s ts  o f S o m e O il-T rea te d  S ole 
L e a th e rs . B y  R o b e rt B . H o b b s  a n d  H o w a rd  
E . B ussey . B u re a u  o f S ta n d a rd s . L e t te r  C ir ­
c u la r  L C -739 . M im eo g rap h ed .

C ook ing  D e h y d ra te d  F o o d s. W a r  D e p a r t­
m e n t. T e ch n ica l M a n u a l T M  10-406. P r ice  
15 cen ts .

O leo m arg a rin e . H e a r in g s  on  H .  R . 2400. 
78 th  C ongress , 1st S ession . H o u se  C om m ittee  
o n  A g ric u ltu re . P r ic e  55 cen ts .

C la im s fo r D am a g e  o r  P e rs o n a l In ju ry , 
I n c id e n t  to  N o n c o m b a t A c tiv itie s  of th e  W a r 
D e p a r tm e n t o r  A rm y . W a r  D ep a rtm en t. 
A rm y  R e g u la tio n s  N o . 25-25. P r ic e  5 cen ts .

F e d e ra l S pec ifica tions . N ew  o r  rev ised  
sp ec ifica tio n s  w hich  m a k e  u p  F ed e ra l S ta n d ­
a r d  S to c k  C a ta lo g  on  th e  fo llow ing  ite m s : 
P a p e r  S h ip p in g  S acks, U U -S -48 . M o to r- 
F u e ls , V V -M -567 . O il, T u n g  (C h in a -W o o d ), 
R aw , J J J -O -3 5 3 . O il, P e a n u t , Z -O -358. 
A sp h a lt ,  ( fo r  u se  in )  R o ad  a n d  P avem en t- 
C o n s tru c t io n , S S -A -706b . L e a th e r , p ack in g , 
ch ro m e -v eg e tab le -re tan n e d , K K -L -2 3 1 . V a r ­
n is h ;  sp a r , w a te r-re s is tin g , T T -V -1 2 1 b . P r ice  
5 c e n ts  each .

DESIGNED TO DO A JOB, N O T  J U S T  TO M E E T  A  "SPEC”

DUST RECOVERY 
SYSTEMS

W M SE BB R

SHAVE-OFF 
LARGE DIAMETERS 
EXTRA-THICK METAL- 
LARGE OUTLETS 
INNER WELDS 

GROUND SMOOTH 
CORRECTLY DESIGNED 

HOPPERS 
SPLIT-DUCT 

MAHIFOLOS

HIGH COLLECTION 
EFFICIENCY 

LESS IAN BLADE WEAR 
«LOW  DRAFT LOSS 
f  LOW POWER

CONSUMPTION 
HIGH TEMPERATURE 

RESISTANCE 
UNLIMITED CAPACITY 
NO MOVING PARTS 
FREE DUST FLOW

GREATER RECOVERY 
LOW MAINTENANCE 
LOW OPERATING 

COST 
LONG LIFE 
NO CLOGGING

No. 3 Reason for
Buell's High Efficiency, Low Maintenance, Long Life
To stand up under the severest condi­
tions of continuous usage, cyclone bodies 
and cones in Buell D ust Recovery Sys­
tems are fabricated of extra-thick steel, 
completely seal-welded inside and out 
and ground flush to form  a smooth, ho­
mogeneous surface. H oppers are braced 
and stiffened w ith 3 "  channels to  resist 
vibration.

This extra-sturdy type of construction 
is possible only w ith large-diam eter cy­
clones and is one of the plus values that 
have made Buell D ust Recovery Systems 
famous throughout industry for long life 
and low maintenance. D ue to their sturdy

construction Buell installations have been 
in  service three, four, five or m ore years 
w ithout the replacem ent o f a part.

H ow  the patented "shave-off” o f the 
van Tongeren cyclone (found  only in 
Buell D ust Recovery Systems) makes it 
possible to use large diameters and, at 
the same time, obtain high collection 
efficiencies is fully described in  a 28- 
page book: 'T h e  van Tongeren System 
of Industrial D ust Recovery.” T o secure 
acopy,sim ply w rite us forBuIletinG -842. 
BUELL EN G IN EER IN G  COM PANY, INC.

18 Cedar Street, N ew  York 5, N . Y.
Sales Representatives in Principal Cities

53235348532348535353485348485348



Note the crimping. It's strong; lock-crimp; vise-like. Heavy 
pieces falling on to the screen will not push the woof wires 
ahead or spread the warp wires. Spacing is maintained . . . 
and with it screening accuracy.

Our ability to make accurate wire cloth is due to these 
factors: Nearly 70 years experience in making cloth and in
designing machinery for making it; making use of the most 
modern machinery possible; skilled workmen.

N EW A RK FOR A C C U R A C Y  is not an empty phrase.

N E W A R K  W I R E  C L O T H  C O M P A N Y :
350 Verona Avenue Newark 4, N. J .

N E W A R K
- ^ A C C U R A C Y

P re fe rre d  b y the U n ited  S ta te s  E n g i­
neers on p ro jec ts  h an d lin g  h igh o c tan e  
g aso lin e .

Sizes
Pressures 

125 lbs. to 2000 lbs. 
Series 15-30-40-60 

and Ludlow  
F B E - S B E - S O E  & FO E  

Steel-lron-Bronze

9  The ru b b e r  ring  co n fo rm s to  a ll d e ­
posits an d  o b sta c le s  an d  m akes it  
possib le  fo r  th is  va lve  to  se a l under 
the  w o rst co n d it io n s .

•  S ea ls  re g a rd le ss  o f  v isc o s ity .

€1 O p e ra te s  e q u a lly  w ell on kerosene 
o r c ru d e .

•  A b so lu te ly  s ile n t  in  o p e ra t io n . Id e a l 
fo r  re fin e rie s  and  pum ping  sta tio n s 
w here  th e  s la p p in g  o f m eta l check  
v a lve  c la p p e rs  is an n o y in g .

#  N o la p p in g  o r g rin d in g  o f  sea ts 
n ecessa ry .

#  R e n e w ab le  b ro n ie  se a t r in g , in to  
w h ich  the  ru b b e r ring  is in se rte d , 
can  be  re p la c e d  b y  th e  s tan d a rd  
m eta l to  m e ta l se a t , i f  d e s ire d .

W rife for Bulletin No. CM-1

WHEATLEY 
PUMP and VALVE MFR.

H ale Station, Sand Springs Road
TU LSA , O K LA H O M A

U,
Press-Crimped Space Cloth

W H E A T L E Y S
"Syn-Rub-Seal"

A  Pliable Material

Pat. A p p lie d  For

S Y N T H E T I C  R U B B E R  S E A L  
FULL OPENI NG,  SWING CHE CK

V A L V E
E q u ip p e d  w ith  W h e a t le y  S y n th e t ic  Se a l 
— a sy n th e t ic  ru b b e r ring  d o ve ta ile d  
and  f itte d  in to  a rem o vab le  bronze se a t 
a lso  d o ve ta ile d  to  a c c e p t  th is  ru b b e r 
r in g . W h e n  the  b ronze c la p p e r  fa lls  
a g a in s t  th is  ru b b e r , a p e r fe c t  sea l is 
fo rm e d  re g a rd le ss  o f w h a t ir re g u la r it ie s  
have  d ep o s ite d  on the  se a t o r in  the 
f lu id , such as sand , sca le  and  cu tt in g s 
w h ich  u n d e r p ressure o rd in a r ily  would  
co m p le te ly  cu t ou t a h a rd -su rface d  
se a t .
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' ' W h e n  y o u  w a n t
a c cu ra te  a n d  d e p e n d - iraig  

a b le  a u to m a t ic  te m p e r a -  «  
f  tu r e  or h u m id ity  c o n tr o l fo r  1 

In d u str ia l P ro c esse s , H e a t in g  or  
A ir C o n d it io n in g S y s te m s , c a ll in  a 

P ow ers e n g in e er . W ith  over 50 years  
o f  e x p erien ce  a n d  a  very c o m p le te  
l in e  o f  s e lf-o p e r a tin g  a n d  a ir  o p e r ­
a te d  c o n tr o ls  w e are w e ll e q u ip -  

. p ed  to  fill y o u r  r e q u ir e m e n ts , i
K. W rite  fo r  C ircu lar 2 5 2 0  . M
f |—  2727 Greenvlew A*e.. Chlcajo !

| :  I Offices in 47 C ities— Set 
0- your phone directory. K

Do you need

M U L T I - W A I L  B A G S
in a hurry?

O I f  you  do— specify  T A R E N T U M . 80 y ea rs  o f ex ­

p e r ie n c e  is ev idence of q u a lity  an d  accu racy  o f m a n u ­

fa c tu r in g  y e a r  a f te r  year. 

T a re n tu m  M u lti-W all B ags w ill b e  m a d e  to  y o u r  sp e c i­

f ic a tio n s —  in  an y  q u a n t i ty — d am p  p ro o f  o r  w a te r  

re s is ta n t —  p r in te d  in  any  co lo r, on  one o r  b o th  sides.
•

S en d  us a sa m p le  o r  g ive us specifications an d  q u a n tity  

r e q u ir e d  —  w e w ill q u o te  b y  re tu rn  m ail.

Quality and Accuracy

TARENTUM PAPER MILLS
Manufacturers of Paper Since 1865 

T A R E N T U M , P A .

MANUFACTURERS’ LATEST P U B L I C A T I O N S

Publications listed here a re  available from the manufacturers themselves, w ith ­
out cost unless a  price is specifically m entioned. T o  lim it the circulation of their 
literature to  responsible engineers, production m en and industrial executives, 
manufacturers usually specify that requests be made o n  business letterhead.

P ro te c tiv e  C o a tin g s . H e rc u le s  P o w d e r  Co., 
W ilm in g to n , D el. 14-page te ch n ica l book le t 
d e sc r ib in g  th e  u se  of th e  c o m p a n y 's  L ew iso l 
M alea tes  in  p ro te c tiv e  c o a tin g s .

S afe ty  G lasses. A m e ric a n  O p tic a l C o., S o u th - 
b rid g e , M ass.— A  16-page b o o k le t e n title d  
“ R ig h t  on  th e  N o se "  ex p la in s  in  d e ta il , qu ick , 
e a sy  m e thods of a d ju s t in g  n o n -p re sc r ip tio n  in ­
d u s tr ia l  s a fe ty  g o g g le s  fo r w o rk e r ’s  com fo rt.

P la s tic s . T h e  R ic h a rd s o n  C o., M e lro se  P a rk , 
111.—-22-pa ge il lu s tra te d  b o o k le t d e sc rib in g  
th e  in d u s tria l a n d  c o n su m e r ap p lic a tio n s  for 
p la s tic s . A  d esc rip tio n  o f th e  c o m p an y ’s cu s to m  
serv ice  fo r m olded  a n d  la m in a ted  p la s tic s  is 
inc luded .

P ac k a g in g  M ach in ery . T ria n g le  P ac k a g e  
M ach inery  Co., 906-920 N o r th  S p a u ld in g  A ve., 
C h icago  51, 111.— 20 p a g e  il lu s tra te d  b u lle tin  
d esc rib in g  w eigh ing , filling , m e a s u r in g  a n d  c a r ­
to n -sea lin g  eq u ip m en t. D e ta ils  on  p ro d u c tio n  

; ra te s  _ of th e  p a c k a g in g  m a ch in es , m e th o d s  of 
| h an d lin g  goods, and  o th e r  d a ta  inc luded .

C arbon  S eal R in g s . P u re  C a rb o n  C o ., In c ., 
S a in t M arys , P a .— 8-p ag e  il lu s tra te d  fo lder 
d ea lin g  w ith  ca rb o n  sea l r in g s  an d  th e ir  a p ­
p l i c a t i o n ^  th e  bellows^ ty p e  sh a f t seals. I n ­
c ludes  s im ila r in fo rm atio n  o n  s tea m  tu rb in e  
seals’;  a i r  seals, sea l no ses  a n d  o th e rs .

F ire  C lay  B ric k . M cL o e d  & H e n ry  Co., 
I n c . ,  T ro y , N . Y .— 4-page b u lle tin  to  in t ro ­
d u c e  th re e  fire c lay  b ric k  p ro d u c ts , H y c x , 
S u p e r-H y e x , and  S u p e ram . C o n ta in s  in fo rm a­
tio n  re g a rd in g  av a ilab le  sizes an d  specific a p ­
p lica tio n s .

H e a t  T re a tm e n t of S tee l. L eeds  & N o rth - 
ru p  C o ., 4934 S te n to n  A ve ., P h ild a . 44, P a .—  
3‘6 -pagc c a ta lo g  en title d  “ V ap o c a rb -H u m p  
M eth o d  fo r H e a t-T re a tm e n t of S tee l” . A  r e ­

v ised  ed itio n  o f 1940 ca ta lo g . S h o u ld  be of 
in te re s t  to  h e a t- tr e a tin g  d e p a rtm e n ts  an d  p ro ­
d u c tio n  ex e cu tiv e s  o f w a r p la n ts .

S y n th e tic  R u b b e r  G lossa ry . H y c a r  C hem ical 
C o., 335 S . M a in  S t., A k ro n , O hio— 8-page 
p a m p h le t to  m e e t d em a n d s  fo r a g lo ssa ry  g iv ­
in g  p ro n u n c ia tio n s  a n d  m e an in g s  of sy n th e t ic  
ru b b e r  w ords. N o t  a  h ig h ly  sc ien tific  tre a tise , 
i t  is d es ig n e d  to  he lp  b u sin ess , in d u s tr ia l, an d  
sa le s  execu tiv e s  in  d iscu ss io n  of th is  su b jec t, 
a n d , th u s , inc lu d es  on ly  th e  m o re  com m on  
chem ica l te rm s  a n d  w ell-es tab lished  tra d e  
nam es.

F lo w -M e te rs . C o ch ra n e  C orp ., 17 th  & A lle ­
g h e n y  A ve., P h ila d e lp h ia  32, P a .— 16-page r e ­
p r in t  o f “ F lo w  M e te r  E n g in e e r in g ”  te llin g  w hy, 
w hen  an d  w here  flow  m e te rs  an d  in s tru m e n ts  
a re  needed  in  th e  m o d e rn  p la n t, a n d  how  they  
can  b e  m a d e  to  fu r th e r  th e  w a r effo rt.

P o u r in g  B u c k e ts . T h e  B . F . G oodrich  Co.. 
A k ro n , O h io .— 4-page c a ta lo g  sec tio n  (9425 ) 
on  F le x ite  ru b b e r  p o u r in g  b u c k e ts , fo r th e  
sa fe  an d  econom ica l h a n d lin g  o f 'acids, c o r ro ­
sives, an d  liq u id  h ig h  exp losives. T h is  sec tio n  
a lso  describes  F le x i te  ru b b e r  d ip p e rs , h a n d  
ru b b e r  funnels , a n d  an o d e  ac id  ru b b e r  g loves.

H y d ra u lic  E le v a to rs . R ev o lv a to r  C o., N o r th  
B erg en , N . J .— 4-page b u lle tin  (9 6 -J )  il lu s ­
tr a t in g  a n d  d e sc rib in g  th e  c o m p an y ’s line  of 
h y d ra u lic  f re ig h t e lev a to rs . T h e  fo lder in ­
c ludes i l lu s tra tio n s  of in te re s tin g  in s ta lla tio n s , 
an d  a  d ia g ram  fo r o b ta in in g  a  p a r t ic u la r  in s ta l­
la tio n  q u o ta tio n .

T u b in g  Id en tif ica tio n . F o rm e d  S tee l T u b e  
•In s titu te , 1621 E uc lid  A ve ., C leveland , O h io .— 
A c h a rt  show ing  th e  sym bo ls  of a ll co m pan ies  
w ho m a n u fa c tu re  w elded s tee l tu b in g  fo r h e a t 
tra n sfe r  a p p a ra tu s  a n d  w ho  a re  re p o rte d  to
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FORMULA FOR

When you need Swivel Joints, you certainly  
want m a x im u m  f le x ib i l i ty  with m in im um  
torque.
Specify CHIKSAN Ball-Bearing Swivel Joints and you
specify the only joint built to the formula for perfect
flexibility:

2= Double rows of ball bearings.
E P  = Effective Packing Element— 

self-adjusting for:
v /p =  Pressure or Vacuum Service
L T  = Resulting Low Torque.

C H IK S A N  Ball-Bearing Swivel Joints are sup­
plied in over 500 different Types, Styles and Sizes.
Manufactured in steel, malleable Iron, bronze and 
aluminum. Sizes from % " to 12"; larger sizes to 
order for pressures to 300 lbs. and to 3,000 lbs. at 
225° F. and for pressures to 500 lbs. at 700° F.
End connections optional. Write for latest Chiksan 
Catalog and Engineering Data.

CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 

DISTRIBUTED NATIONALLY BY CRANE CO.

&%■ s w iv e l  j o i n t s  for a l l  p u r p o se s
J t  BREA, C A L IF O R N IA

h ave ad o p ted  th e  m e th o d  of sy m b o l id e n tif ic a ­
tion  on  each  le n g th  o f w elded tu b in g .

R e fr ig e ra tio n . A ir  C o n d itio n in g  a n d  R e ­
fr ig e ra tio n  M ach in e ry  A sso c ., I n c . ,  S o u th e rn  
B ld g ., W a sh in g to n  5, D . C .— 3 2 -page b o o k le t 
e n title d  “ R e fr ig e ra tio n  a n d  A ir  C o n d itio n in g  
in  W a r  . _. . in  P e a c e ”  re c o rd in g  b rie fly  th e  
v ita l serv ices p e rfo rm e d  b y  re f r ig e ra tio n  an d  
a ir  c o n d itio n in g  in  W o rld  W a r  I I  . . . th e ir  
e s sen tia li ty  to  th e  m o ra le  a n d  h e a lth  o f c iv ilian s  
an d  f ig h tin g  m en  . . . a n d  th e ir  u se  in  th e  
a d v a n cem e n t o f new  in d u s tr ia l, n u tr i t io n a l and  
researc h  te ch n iq u es .

R a d ia n t H e a t . W e s tin g h o u se  L a m p  D iv ., 
W e s tin g h o u se  E le c tr ic  an d  M fg . C o ., B lo o m ­
field, N . J .— 12-page il lu s tra te d  b o o k le t te llin g  
w h a t r a d ia n t  h e a t is, a n d  d is c u ss in g  its  a d ­
v a n tag es . T a k e s  u p  th e  d es ig n  a n d  p e rfo rm ­
a n c e  of th e  d ry in g  la m p , d e s ig n  o f r a d ia n t  h e a t 
in s ta lla tio n s , th e  a r ra n g e m e n t of eq u ip m en t, 
a n d  e lec trica l c i r c u it  d e s ig n . B o o k le t A -3817.

M a te r ia ls  H a n d lin g  M ach in e ry . T h e  Y ale  
& T o w n e  M fg . C o ., P h ila d e lp h ia  24 , P a .—  
124 -page il lu s tr a te d  book  en title d  “ M o d ern  
M a te r ia ls  H a n d lin g  M a c h in e ry  A p p lie d  to  
A m erican  I n d u s t p r .  D esc r ib es  th e  h a n d lin g  
of g o o d s  fro m  tim e  of rec e ip t, th ro u g h  p ro ­
d u c tio n , p ro c e ss in g , s to ra g e  a n d  sh ip p in g .

R u b b e r  M ach in e ry . N a tio n a l E r ie  C o rp ., 
E r ie , P a .— 32-page b o o k le t d e s c r ib in g  w ith  
i l lu s tra tio n s  th e  co m p a n y ’s m a ch in e ry  a n d  eq u ip ­
m e n t fo r p ro c e ss in g  ru b b e r  a n d  p la s tic s .

S heaves. A llis-C h a lm e rs  M fg . C o ., M ilw a u ­
k ee  1, W is.— 4 -page i l lu s tra te d  b u lle tin  o n  th e  
M ag ic -G rip  sheave. S ix  p h o to g ra p h s  d em o n ­
s tr a te  th e  p u t  o n -ta k c  off o p e ra tio n .

M a n g an ese  S te e l  A m sco , A m e ric a n  M a n ­
g an e se  S tee l D iv ., C h icag o  H e ig h ts ,  111.— 30- 
p a g e  p a m p h le t o n  m a n g a n e se  s tee l fo r th e  c lay  
p ro d u c ts  in d u s try . D esc r ib e s  i t s  a p p lica tio n  
fo r ex c av a tin g , h au lin g , c ru sh in g , m ix in g , and  
m a n u fa c tu r in g  eq u ip m en t. B u lle tin  1243-C P .

P u lv e r iz e r . T h e  B ab c o c k  & W ilco x  C o., 85 
L ib e r ty  S t . ,  N e w  Y o rk , N . Y .— 4-page b u lle tin  
(G 3 0 -A ) d e s c r ib in g  th e  co m p a n y ’s T y p e  E  
b a ll b e a rin g  p u lve rize r.

M ach in in g  o f S tee l. H a y n e s  S te l l i te  C o., 
K o k o m o , In d .— 8 -page  i l lu s tra te d  b o o k le t e n ­
ti t le d  “ O p e ra tin g  In fo rm a tio n  o n  S te llite  98M 2 
C o b a lt-C h ro m iu m -T u n g s te n  T u rn in g  a n d  B o r­
in g  T o o ls  an d  _ M illin g  C u tte r s ” . In te n d e d  to  
help  u se rs  o b ta in  th e  b e s t re s u lts  w ith  th is  c a s t 
co b a lt-b ase  a llo y  w h ich  w as deve loped  fo r 
fa s te r  m a ch in in g  o f  s tee l. F o r m  5350.

H a n d lin g  E q u ip m e n t . R o se  M fg . C o ., 12400 
S tra th m o o r , D e tro i t, M ich .— 6-page  ed ition

i M M C a  TfdiiîlfL f f i f f l lM l lW

( seco n d  sec tio n )  o f a n  in d u s tr ia l  H a n d lin g  
E q u ip m e n t c a ta lo g  p ro v id in g  a  co m p reh en s iv e
file on  fac to ry  t ru c k s  a n d  tra ilo rs .

C -O -T w o  F ire  
U . S . H ig h w a y  N o . 1, N ew ark ,

R e c h a rg in g  E x tin g u is h e rs , 
q u ip m en t C o,. “  V  

N . J .— A  p o ck e t size  b o o k le t e n title d  “ Re-
c h a rg in g  In s tr u c t io n s  fo r C a rb o n  D io x id e  E x ­
tin g u ish e rs” . I l lu s t r a te d  w ith  d ra w in g s  o f th e  
eq u ip m en t re q u ire d  fo r a n d  th e  p ro c e d u re  fo l­
low ed in  re c h a rg in g  b o th  sy s te m  cy lin d e rs  an d  
p o rta b le  e x tin g u is h e rs  m ade b y  th e  co m p an y .

C hem ical C a ta lo g . G lyco  P ro d u c ts  C o ., In c .,  
26 C o u rt S t. ,  B ro o k ly n  2, N . Y .— 144-page 
c a ta lo g  e n t it le d  “ C h em ica ls  b y  G ly ço ” . A d d i­
tions  in c lu d e  a n u m b e r  of p la s tic iz e rs  fo r 
s y n th e tic  ru b b e r , s y n th e t ic  re s in s , e tc ., an d  
fu r th e r  in fo rm a tio n  o n  th e  e s te rs  m a n u fa c tu re d  
by  th e  co m p an y . U su a l fe a tu re s  h av e  b ee n  r e ­
ta in ed , in c lu d in g  fo rm u las , su g g e s tio n s  an d  
ta b le s  of u se fu l ch em ica l a n d  p h y s ic a l d a ta .

B all B ea rin g s . N ew  D e p a r tu re  D iv is io n  of 
G enera l M o to rs , B ris to l, C onn .— 1944 ed itio n  
of “ In te rc h a n g e a b le  B a ll B e a r in g s  fo r  R e ­
p la c e m e n t” , a  b o o k le t c o n ta in in g  n u m e rica lly  
a rra n g e d  lis ts  o f te n  c o m p e titiv e  m a k es  of ba ll 
b ea rin g s  to g e th e r  w ith  c o r re sp o n d in g  N ew  D e ­
p a r tu re  n u m b e rs , a s  Well a s  a  se c tio n  ex p la in in g  
p refixes a n d  suffices u sed  w ith  e a ch  m a k e  o f 
b ea rin g , a n d  o n e  on  c o m p a ra tiv e  b e a r in g  ty p e  
a n d  series n u m b e r in g  sy stem s .

P a in t  O rd e r in g  C a ta lo g . A m e ric a n -M a rie tta  
C o., 43 E . O h io  S t . ,  C h icag o  11, 111.— A  fu lly  
il lu s tra te d  c a ta lo g  p ro v id in g  a p p lic a t io n  s u g ­
g es tio n s , p ro d u c t d esc r ip tio n s ,# a n d  te c h n ica l 
d a ta  c o n c e rn in g  h ea v y  d u ty  in d u s tr ia l  m a in ­
te n a n c e  p a in ts  o f th e  V a ld u ra  line.

P ip e  an d  T u b e  B e n d in g . C o p p e r &  ® rass 
R e se a rc h  A ssoc .. 420  L e x in g to n  A v e ., N ew
Y o rk  17, N . Y .— 80-page tr e a ti s e  sh o w in g  
m e th o d s  a n d  dev ices fo r b e n d in g  p ip es  an d  
tu b e s  o f c o p p e r  a n d  i t s  a llo y s . C ontains^ 113 
fig u re s  a n d  il lu s tra t io n s , a s  w ell a s  p e r t in e n t
in fo rm a tio n  o n  th e  c h e m ica l a n d  p h y s ica l 
p ro p e r t ie s  of su ch  p ip e  m a te r ia l.

M e ta lliz in g  P ro c e ss . M e ta ll iz in g  C o. of 
A m erica , 1330 W . C o n g re ss  S t . ,  C h icag o , H I.—  
4 0 -page  c a ta lo g  d e a lin g  w ith  a ll p h ases  of th e
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M O T O R

FREE
BOOK! Sh ow s Bifurcator, sizes- and  

ca p acities . S end  Tor your copy,'

m e ta jte lt tg  p rocess  in  w h ich  a ll in fo rm a tio n  is 
c lassified  a c c o rd in g  to  in d u s try . A  sec tion  is 
d evo ted  to  th e  h is to ry , d eve lopm en t, u se  and  
te ch n iq u e  of m e ta liz in g . T h e  e q u ip m en t sdd- 
tio n  dea ls  w ith  th e  M o n g u l E le c tric  B onder, 
M o g u l L in k , e tc . A n o th e r  s ec tio n  g ives  q u es­
tio n s  a n d  an sw ers  p e r ta in in g  to  m e ta lliz in g .

V ib ra tio n  S tu d y . T h e  C ooper-B essem er 
C o rp ., 2511 T e rm in a l T o w er, C leveland , O hio . 
— 8-page re p r in t of a  te ch ica l p ap e r  en titled  
“ T h e  V ib ra tio n  C h a ra c te r is tic s  of ‘F re e -F re e ’ 
C irc u la r ly  C u rved  B a rs ”  re p o r t in g  th e  o u t ­
com e of an  ex ten siv e  s tu d y , th e  re s u lts  of 
w h ich  fu rn ish  d a ta  th a t m ake  it p o ssib le  to  
c a lc u la te  w ith  reaso n ab le  a c c u ra c y , th e  f r e ­
q u en c y  of v ib ra tio n , p a ra lle l o r  tra n sv e rse , of 
a n y  incom ple te , frce-frcc, c irc u la r ly  cu rv e d  b a r  
o f u n ifo rm  c ro ss  sec tio n  w here  i ts  m echan ica l 
c o n s ta n ts  a re  kn o w n . I l lu s t r a te d .

E le c tro n ic  T u b e s . E lec tro n ic s  D ep t., G en ­
e ra l E le c t r ic  C o ., S ch en e c tad y , N . Y .— 4-pagc 
b u lle tin  (E T -1 2 )  c o n ta in in g  a qu ick -se lec tion  
c h a rt  of e lec tro n ic  tu b e s  for in d u s try .

G y ra to ry  S ifte r . A llis-C h a lm e rs  M fg . Co., 
M ilw au k e e  1, W isc o n sin .—-16-page bu lle tin  
(B -6 1 2 4 A ) in c lu d in g  p ersp ec tiv e  d raw in g s of 
low -head  .s if te r  sieves, show ing  w h a t takes 
p la ce  in a s if te r  box . W h a t the  s if te r  u ser 
s h o u ld  kn o w  of th e  m a te ria l is listed  in 10 
p o in ts . S pecifica tion  tab les , illu s tra tio n s , and 
q u es tio n s  a n d  an sw ers  a rc  a lso  g iven .

S ilen t C hain  D rives . M orse  C hain  Co., 
I th a c a , N .  Y .— 80-pagc il lu s tra te d  b u lle tin  in ­
c ludes, in  ad d itio n  to  the  u sual specifica tions 
an d  p rice  lis ts , new  m a te ria l cove ring  th e  a d ­
vances and  deve lo p m en ts  m ade in  the  h ig h ­
speed cha in  d riv es  an d  o th e r fields. B u lle tin  
43.

W a te r  S oftener. C o ch ran e  C orp ., 17th & 
A llegheny  A ve., P h ila d e lp h ia  32, P a .— 8 -page 
illu s tra ted  re p rin t of “ Im p ro v e m en ts  in  th e  H o t 
P rocess  W a te r  S o ften e r”  co v e rin g  a  b r ie f  h is ­
to ry  of th e  deve jopm en t of th is  m ethod  o f feed 
w ate r cond ition ing . C hem ical reag e n ts  and  
new  im provem ents a re  d iscussed .

P ow dered  M eta l P a r ts .  K ey s to n e  C arbon  
Co., In c ., S a in t M arys , P a .— 32-page book le t 
“ P ow der M eta llu rg y ”  co v e rin g  the  a d v a n tag es  
an d  la test app lications of pow dered  m e ta l p a r ts . 
D esigners  aid section  and  ta b le  on  eng in eerin g  
p ro p erties  are  included. S econd sec tio n  o f the 
b ook le t is devoted to  Selflubc p o ro u s  b ronze  
b ea rin g s , Selflube porous iro n  b ea rin g s  and 
D -10 g raph ite  im pregnated  b ra ss  bea rings .

C oal T a r  C hem icals. Reilly T a r  Sc C h em i­
cal C orp., M erchan ts B ank B ldg ., In d ia n ­
apo lis , In d .— 56-page booklet desc rib in g  the  
v a rio u s  coal ta r  p roducts of th is  com pany . 
T h is  second edition  includes new b y -p ro d u c ts  
of coal ta r  recen tly  m ade available.

W ire  C loth. C. O . JcllifT M fg. C orp ., S ou th - 
port, Conn.— 96-page techn ica l reference book 
lis t in g  data  and  price lists for Je lliff in d u s tria l 
w ire  cloth.
.1

B and  F iling . C on tinen ta l M ach ines In c ., 
1301 W ash ing ton  A ve. S ou th , M inneapo lis . 
M inn.— 4-page bu lle tin  on th e  D o A L L  B and  
F iling  m ach ine inc lu d in g  in fo rm ation  on  file 
broach ing  o pera tions  on  m e ta ls , w ood and  
p lastics.

A cid A ddition A gen t. T h e  E n th o n e  C o., 
D ep t., C M E, 442 E lm  S t., N ew  H av en , Conn. 
— l-page bulletin  d e sc r ib in g  th e  co m p an y ’s 
product “A cid A dd ition  A g e n t” , i ts  ad v a n tag es  
and  applications.

Em ulsion W axes. T h e  E n th o n e  C o., D ep t. 
C M E. 442 E lm  S t., N ew  H av en , C onn.— 4- 
page bulletin describ ing  h a rd  d ry in g  ru s t- in h ib it­
ing  waxes availab le to  th e  m e ta l tr e a t in g  in ­
dustry .

M otorized V alves. A u to m a tic  T e m p era tu re  
Control Co., In c ., 34 E a s t  L oga ti S t., P h ila ­
delphia 44, P a .— 4-page il lu s tra te d  b u lle tin  A3 
including detailed  en g in eerin g  an d  ap p lica ­
tion  data concern ing  h igh -speed  m otorized  
valves for “ O n-O ff”  co n tro l o f steam , a ir, oil, 
gas or chem ical so lu tions.

Stuffing-Box P ro b lem s. in g e i'so ll-R an d  Co., 
I I  B roadw ay, N ew  Y ork  4, N . Y .— 8-page 
illustrated  b u lle tin  d e sc rib in g  th e  S haft-S ea l 
which is in tended  fo r serv ices in w hich  u n u su a l 
stuffing-box cond itions  a re  en c o u n te red . B u lle ­
tin  7018 describes ad v a n ta g e s , c o n s tru c tio n , 
installa tion an d  o p e ra tio n  of th e  S h aft-S ea l.

Leaf F ilte r . N ia g a ra  F ilte r  C o rp ., 1432 
N iagara S t., B uffalo , N . Y .— 16-page b ook le t 
to acquain t food and  chem ica l p ro cess in g  te c h ­
nicians w ith  th e  fea tu res  of the  N ia g a ra  filte rs , 
the ir co n s tru c tio n , u ses  an d  ad v a n tag es . I l lu s ­
tra ted .

P ressu re  G uage. M an n in g , M axw ell & 
M oore, In c .,  B rid g e p o rt 2, C onn .— 12 page 
il lu s tra ted  b u lle tin  on th e  pheno l tu r r e t  case 
D u rag u ag e .

*7 % # ^  DIFFERENT TYPE
^VENTILATING UNIT*Utàtkdfa. ùç fAe 7)u£Î

DE BOTHEZAT DIVISION of AMERICAN MACHINE AND METALS, INC., EAST MOUNE, ILUNOIS
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W hy is  L e a d  C a lled  the E v e r la s t in g  M e ta l?

Studying the properties of lead, one is immediately im ­

pressed with its ability to resist corrosion. We have seen 

lead pipe in excellent condition, that was put in service 

in Rome over 1800 years ago.

Plum bers are con tinually  d ig g in g  up  lead p ipe th a t has 

Iain in m uck and  m ud  an d  dam p earth  fo r fifty years o r 

m ore, th a t is s till in  perfec t condition .

O ld  cast lead  m onum ents seem to last forever.

Lead’s resistance to  the corrosive action  o f  chem icals is 

know n th ro u g h o u t the industry . G rea t quan titie s o f  

sheet lead an d  lead  pipe are used in  the construc tion  and  

opera tion  o f  chem ical an d  in d u stria l p lan ts. Steel has 

been p ro tec ted  by a tin-lead alloy called  T erne  m etal, 

and d u rin g  the p resen t tin  shortage , by lead w ith  ex­

trem ely sm all quantities o f tin . Lead pain ts g e t the ir 

la sting  quality  from  the d u rab ility  o f  the m etal.

ST. JOSEPH LEAD COMPANY
2 5 0  P A R K  A V E N U E  .  N E W  Y O R K  17 .  E L d o r a d o  5 - 3 2 0 0

Zinc Oxide Antim ony
c Antimonial Lead Cadmium

T H E  L A R G E S T  P R O D U C E R  O F  L E A D  
I N  T H E  U N I T E D  S T A T E S
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begun  in  the  tw e lfth  cen tu ry—sh o w in g  lead  
roo fs, parapets, gu tters  a n d  p in n a c les .

Some o f the m ost fam ous bu ild ings in  E ng land  have lead 

gu tte rs an d  leaders w hich have been used fo r centuries. 

T he use o f  lead as a ro o fin g  m ateria l has enabled  m any 

h istoric edifices to  w ith stand  the ravages o f  tim e an d  the 

elem ents.

th ro u g h  w e ld ed  lead  p ip e  fo r  great d istances.

If you want it to last, make it of lead.



CHEMICAL ECONOMICS
H. M. BAUERS, Market Editor

PRODUCTION OF CHEMICALS HAS SHOWN PROGRESSIVE  
DECLINE IN LAST THREE MONTHS

A s a  r e s u l t  of cutbacks in the military 
-‘ ^•program ancl the closing of some ord­
nance plants, the output of chemical 
products has been at a declining rate since 
last October. The unadjusted index of 
the Federal Reserve Board stood at 401 
in October, dropped to 392 in November, 
367 in December, and the preliminary 
figure for January is 358. In this compila­
tion the Board uses the term chemicals in 
an inclusive sense with paints, soap, rayon, 
industrial chemicals, and explosives and 
ammunition as the components. W hile 
all these branches have contributed some­
what to the declining trend, it is fair to 
assume that the major influence came from 
curtailment in outputs o f explosives and 
ammunition. As the current output of 
ammunition is reported to be sufficient for 
requirements and for holding stocks at the 
desired level it is probable that peak pro­
duction of chemicals has been passed.

A separate index for industrial chemicals 
is prepared by the Federal Reserve Board. 
This is confined to the "chemicals not 
elsewhere classified” as reported by the 
Bureau of the Census and charts the 
monthly progress of chemicals without 
the inclusion of allied products. This index 
advanced from 396 in October to 398 in 
November but declined to 394 in Decem­
ber and the preliminary figure for January 
is 392. W hile many of these chemicals 
tic in closely with the war program and 
hence would be affected by cutbacks, they 
also get the benefit of the newer develop­
ments, such as manufacture of synthetic 
rubber, and if requirements for civilian 
goods hold up, it is probable that total 
needs will force production schedules to 
heights not yet attained. Ilencc in follow­
ing the monthly progress of chemicals, a 
distinction must be drawn between an 
index which includes many related prod­
ucts and one which is chemical in a literal 
sense.

In addition to steadily rising outputs of 
such products as butadiene and styrene, 
the outlook for enlarged production of 
chemicals is brightened by plans for in­
creasing supplies of alcohol, sulphuric acid, 
and phthalic anhydride. Requirements for 
alcohol were revised upwards in March 
and ways are being sought to bring pro­
duction and demand in balance. Produc­
tive capacity of sulphuric acid plants, not 
including ordnance acid, is expected to 
exceed 14,900,000 tons in terms of 50 
deg. acid by the latter part of this year 
but some of the new capacity will not 
come into operation until late in the year. 
T he scarcity of phthalic anhydride has 
more recently forced recognition and plans 
are being studied either to add to existing 
plants or to increase the number of plants.

Essential requirements for plastics, which 
use phthalic anhydride in their manufac­
ture, are not being met and some action 
is necessary to relieve this condition.

T he Chem. &  Met. index for industrial 
consumption of chemicals stands at 179.28 
for January compared with a revised figure 
of 176.96 for December. T he number for 
January, 1943 was 173.20. Comparison 
with earlier months indicates that all 
consuming industries are not moving in 
unison as some of them have increased 
their raw material requirements while 
others have reduced their rates of operation. 
T he situation promises to remain mixed 
for some time to come bu t the rates of in­
crease in heavily weighted industries point 
to a moderate uplift in the composite 
index number.

Data for production, consumption at 
producing plants and stocks, which are 
now issued monthly for specified chemicals 
by the Chemicals Bureau of W PB , com­
prise a fair cross-section of the industry 
and the figures are valuable inasmuch as 
they are authoritative. T he production 
data for December show that most of the

Cliem. & M e t .  I n d e x  f o r  I iu iuH t r lu l  
C o n s u m p t i o n  o f  C h e m ic a l s  

1935  =  100
D e c . 

r e v i s e d  J a n .
F e r t i l i z e r    42 .5 2  42 .5 0
P u l p  a n d  p a p e r ..............................  17 .9 5  19 .4 0
P e t r o l e u m  r e f i n in g    17 .2 4  1 7 .3 8
G l a s s  .................................................... 18 .5 0  18 .7 5
P a i n t  a n d  v a r n i s h    1 3 .2 5  1 4 .0 0
I r o n  a n d  s t e e l   1 3 .6 7  13 .7 5
R a y o n  ..............................................  16 .1 2  16 .41
T e x t i l e s  ............................................ 1 1 .0 0  10 .7 0
C o a l  p r o d u c t s  ...........................  9 .8 5  9 .90
L e a t h e r  ............................................ 4 .3 0  4 .25
I n d u s t r i a l  e x p l o s i v e s   5 .3 5  5 .19
R u b b e r  ..............................................  3 .00  3 .00
P l a s t i c s    5 .30  5 .40

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

tonnage chemicals gained over the totals 
reported for the preceding m onth. Gains 
over November are noted in the case of 
such important chemicals as sulphuric 
acid, soda ash, caustic soda, chlorine, 
acetylene, anhydrous ammonia, bleaching 
powder, and sodium silicate. Bichromate 
of soda, however, which reached a record 
production of 7,450 tons in November 
dropped to 6,688 tons in December and 
manufacturers are finding it difficult to 
secure competent workers.

T he status of industries which make use 
of fats and oils as raw materials may be 
inferred from the allocations of these 
materials. For edible use, it is estimated 
that per capita consumption of fats and 
oils in 1944 will be 43.9 lb. as against 
46.5 lb. in 1943. For inedible use, the 
allocations refer only to the first quarter 
of the year and are as follows; the figures 
referring to millions of pounds: soap, 
518.2; paint and varnish, 124.3; coated 
fabrics, 25.2; printing ink, 6.4; lubricating 
oils, 70.7; textiles and leather, 44.8; rubber, 
39.8; core oils, 21.7; vitamin carriers, 7.5; 
pharmaceutical, 5.7; putty and other caulk­
ing compounds, 8.3; other industrial uses, 
73.5.

W hile the output of plate glass may 
move up this year, the outlook for the 
glass industry as a whole seems to be much 
in line with what it was last year. T he use 
of white arsenic will be lowered as the in­
dustry has been allocated 3,000 tons for 
the year as compared with a consumption 
of 5,000 tons in 1941. T he container 
branch has been informed that the supply 
of soda ash will be adequate provided the 
rate of consumption does not exceed that 
for 1943. However, possible shortages of 
newsboard, pulpboara and kraft for clo­
sure liners may have an adverse effect on 
production of glass containers as about 
70 percent of ths year’s estimated produc­
tion will require paper liners.
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As the year advances, the position of
some of the chemical-consuming in­

dustries becomes clearer. Among the out­
lets which give promise of an expanded 
demand for raw materials is the rubber 
industry. W hile some improvement may be 
found in the volume of imports of natural 
product, the emphasis is placed on pro­
duction of synthetic. Production of syn­
thetic rubber in January was reported as 
about 50,000 long tons. In addition about 
35,000 tons of scrap is being reclaimed 
each m onth. W ith  larger outputs of syn­
thetic in prospect as the program progresses 
toward completion, it is evident that the 
over-all supply will show a gain over that 
for last year, even though this may help 
civilian consumers bu t little.

Reports about activities at petroleum re­
fineries also are encouraging for the year 
to date. Daily runs to stills in January were 
close to record highs and an even higher 
rate was maintained throughout February. 
Incidentally an encouraging outlook for 
the industry in postwar years was presented 
last m onth by a representative of one of 
the largest producing companies. He fore­
cast that by 1949, demand for petroleum 
would h it an average of 5,000,000 bbl. a 
day which would be about 600,000 bbl. per 
day over the current rate. l i e  further stated 
that this total would be reached despite a 
gradual decline in export shipments. This 
increase, however, was to be preceded by a 
temporary drop of not more than 15 per­
cent from current rates.

Textile mills are confronted with a situa­
tion where they will be called upon to fill 
military needs in about the same volume 
as last year which combined with regular 
demands would mean full operation of 
plants. The industry did not get off to a 
very good start as labor troubles slowed 
production at some mills in New England. 
There was a drop in total consumption of 
cotton in January with southern mills 
down 8.5 percent from January 1943, while 
New England mills were down 26.6 per­
cent. T he outlook for textile production is 
clouded by difficulty in securing needed 
new equipment and by the steady drain on 
skilled manpower. Scarcity of certain dye- 
stuffs also is a handicap in dyeing and 
printing branches.

Production in lines which use animal 
glues are affected by the supply of which 
grows worse instead of better. Actions 
taken late in January to relieve the tight 
situation that had been growing have not 
been able to relieve the shortage of labor 
or the shortage of raw materials, the basic 
troubles. Since the orders controlling the 
distribution and uses of animal glue were 
written, production has not been sufficient 
to meet allocations. Under these circum­
stances a downward revision of the amounts 
perm itted for various end uses may be 
expected unless there is an immediate 
marked improvement in available supplies.

T he raw material supply is not expected 
to  improve for some months. T he drag 
between the time cattle are killed in the 
packing plants and the time the hide trim ­
mings and fleshings reach the glue factory 
amounts to three months or more.

206
•  M ARCH  1944  • CHEMICAL & METALLURGICAL ENGINEERING



o t o r s
DIESEL ENGINES 
PUMPS . 
MOTORS 
GENERATORS

WATER SYSTEMS 
SCALES 
STOKERS 
FARM EQUIPMENT

RAILROAD EQUIPMENT

Y OU c a n  b u y  th is  n e w  p o s tw a r  
designed  F airbanks-M orse  m o to r  

n o w —know ing  th a t i t  w ill be ju st as 

m o d e rn —ju st as efficien t—ju st as u p  

to  th e  m inu te  in  years to  com e as it 

is today.

I t  is indeed  a cha llenge to  th e  future 
—in  efficient m o to r  design .

•  I t  is a 40  °C. m o to r.

•  I t  is a p ro tec ted  m o to r !

•  I t  has th e  m o st adap tab le , conven­
ien t, an d  h a n d ie s t co n d u it b o x  you 

ever la id  y o u r eyes on!

•  I t  has th e  fam ous F airbanks-M orse 

C O P P E R -S P U N  R o to r!

Important!
N e v e r  b e fo r e  h a s  th e r e  b e e n  
m o r e  s ta m in a  — m o r e  p r o te c ­
t io n —m o re  versatility  bu ilt in to  
a m o to r  h o u s in g . A  d e m o n ­
str a tio n  is  n e c essa ry  to  fu lly  
a p p r e c ia t e  h o w  m u c h  t h i s  
m o to r  can  r ea lly  o ffer  y o u . S e e  
i t  a n d  ju d g e  fo r  y o u r se lf .

W rite  F a ir b a n k s ,  M o r se  & C o ., 204  

F airb ank s-M orse B ld g ., C h ica g o  5 ,  III.
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1 UR IH l DEFENSE OF DEMOCRACY 
I HI BEST IS NONE TOO GOOD

* * *  F i T n f  *  *  *
U ± D

FRANCE PACKING
has a

Im itated  but n ev e r d u p lica ted , the F rance  
ring  is m anu fac tu red  in th ree  sections. The 
con tacting  faces form the  lines of a n  eq u i­
la te ra l triang le . A s the ring  is ex p an d ed  
or con tracted , the sections m ust m ove in or 
out ra d ia lly  e q u a l d is tan ces from the  center 
of the rod  to w h ich  the  ring  is fitted.

This fu n d am en ta l m ech an ica l princip le  
accounts for the efficiency, trouble-free p e r ­
form ance a n d  extra-long life of F rance  M etal 
P acking.

A fter y e a r s  of se rv ice , w h en  the rings 
h a v e  becom e w orn  to such  a n  extent that 
the sections n e a r ly  bu tt together, fu rther 
y e a rs  of add itio n a l se rv ice  can  b e  ob ta ined  
b y  cutting  off the  n a rro w  points of the three 
sections w h ere  they  form a  p a r t of the inner 
circum ference of the ring.

The sp rin g  then  req u ire s  ad justm ent so 
th a t the  sections a re  h e ld  to the rod  w ith  a  
sligh t tension.

For in sta lla tion  in en­
g ines, pum ps a n d  com pres­
sors —  u n d er a ll conditions 
of se rv ice . F ra n ce  Full-float­
ing M etal P ack ing  m eans 
true  econom y in the long 
run.

Perm it F ran ce  E ngineers 
to an a ly z e  yo u r p ack in g  re ­
qu irem ents. W rite  for C a ta ­
log M-4.

THE FRANCE PACKING COMPANY
Tacony, Philadelphia 35, Penna.

B ra n ch  O ffice s in  P r in c ip a l  C i t ie s

Original
FRANCE

m e t a l  i * a c k i x c

203

U . S .  P r o d u c t i o n ,  C o n s u m p t i o n  a n d  S t o c k s  S y n t h e t i c  O r g a n i c  C h e m i c a l s *

I te m  1041« 1942 . 1943
A cetan ilid c  (te ch . a n d  U . S. P .) :

P ro d u c tio n ..................................................................................... 2 ,9 3 7 ,3 1 8  7 ,6 5 1 ,8 8 3  1 3 ,8 2 2 ,7 8 0
C o n su m p tio n     2 ,5 7 1 ,1 4 7  4 ,5 7 4 ,3 4 6
S to c k s   180 ,114  6 6 9 ,479

A cetic  acid (sy n th e tic )  :a
P ro d u c tio n ..................................................................................  2 2 5 ,6 7 1 ,0 6 3  2 0 4 ,8 9 8 ,0 3 2  2 9 3 ,8 0 1 ,1 0 7
C o n su m p tio n     1 9 7 ,4 2 4 ,7 7 8  1 9 6 ,5 9 2 ,3 1 0
S to c k s  ..................................................................................................................  1 1 ,6 3 7 ,3 5 0  7 ,4 1 9 ,8 8 6

A cetic a n h y d rid e :5
P ro d u c tio n ......................................................................................... 4 4 3 0 ,3 6 3 ,8 8 0  4 6 0 ,2 3 7 ,0 2 1
C o n su m p tio n .........................................................................  ................. 3 3 6 ,1 6 2 ,2Q4 3 5 3 ,5 8 9 ,2 1 3
S to c k s   1 0 ,4 6 3 ,4 9 5  1 1 ,4 0 8 ,7 5 4

A cety l salicy lic ac id :
P ro d u c tio n   8 ,0 8 4 ,0 0 3  8 ,6 5 0 ,1 1 3  8 .5 7 7 ,1 7 3
C o n su m p tio n     4 4
S to c k s   9 1 4 .1 8 5  7 8 0 ,9 5 5

n -B u ty l a c e ta te :
P ro d u c tio n   9 3 ,2 2 0 ,6 9 8  6 7 ,0 2 4 ,6 5 8  0 4 ,1 5 6 ,8 4 4
C o n s u m p tio n ......................................................................................................    4 4
S to c k s   2 ,1 1 0 ,8 1 4  2 ,2 2 8 ,0 8 4

C reoso te  oil (ga llons):
P ro d u c tio n ..............................................................................  1 0 3 ,1 7 0 ,7 5 0  133 ,0 7 6 .9 7 1  130 ,6 5 0 ,6 0 1
C o n s u m p tio n   1 2 ,7 4 9 ,8 9 7  1 2 ,4 6 3 ,3 8 4
S to c k s   8 ,9 9 5 ,6 7 3  1 6 ,7 4 3 .0 3 2

C reosols, m e ta -p a ra :
P ro d u c tio n .........................................................................................  4 7 ,0 4 1 ,6 2 6  8 ,8 6 1 ,2 5 0
C o n s u m p tio n   1 ,2 7 9 ,0 2 1  1 ,2 9 6 ,6 2 0
S to c k s   2 3 1 ,0 6 8  192 ,784

C resols, o rth o -m eta -pa ra :*
P ro d u c tio n .....................................................................................  1 7 ,0 4 5 ,0 3 3  1 0 ,8 4 6 ,8 9 1  8 ,3 6 0 ,9 4 4
C o n s u m p tio n ..................................................................... . '.................................  4 4
S to c k s .....................................................................................................................   * 4

C resy lic  ac id , c ru d e :
P ro d u c tio n ........................................................................   4 2 0 ,3 8 9 ,9 5 6  2 5 ,2 4 5 ,5 5 5
C o n s u m p tio n .......................................................................................................    4 4
S to c k s ...........................................................................................     4 1 ,0 0 8 ,7 4 8

C resy lic  ac id , re fin ed :
P -o d u c tio n ..................   2 6 ,5 9 5 ,8 5 3  3 6 ,1 1 3 ,8 1 1  3 9 ,1 0 9 ,3 0 1
C o n s u m p tio n ..........................................................................   3 ,6 2 9 ,9 6 3  6 ,2 7 3 ,4 4 4
S to c k s ..................................................................................    * 2 .1 1 5 ,2 7 0

D ie th y l e th e r  (a ll g rad es) :
P ro d u c tio n ..............................................................................  2 2 ,6 4 5 ,5 2 1  5 5 ,0 1 7 ,6 0 9  6 4 ,0 6 9 ,5 1 7
C o n s u m p tio n ............................. . .......................................................................   4 4
S to c k s   1 ,9 5 6 ,3 7 1  2 ,2 0 5 ,5 2 7

E th y l  a c e ta te  (85% ) :
P ro d u c tio n .................................................   9 4 ,6 8 9 ,8 7 8  8 6 .5 4 2 ,0 8 5  1 0 2 ,4 7 2 .4 9 4
C o n s u m p tio n     1 2 ,6 1 5 ,7 2 7  1 7 ,2 9 7 ,5 6 5
S to c k s   6 ,6 7 1 ,3 6 5  3 ,4 3 2 ,6 8 1

L ac tic  ac id  (ed ib le ) :
P ro d u c tio n ..............................................................................  2 ,3 3 4 ,0 5 8  3 ,1 2 4 ,4 3 9  4 ,4 5 6 ,2 8 4
C o n s u m p tio n ......................................................................................................    4 4
S to c k s   2 69 ,159  3 2 7 ,4 0 5

L ac tic  ac id  ( te ch n ica l):
P ro d u c tio n ..............................................................................  2 ,6 4 6 .2 1 0  2 ,9 3 1 ,1 0 6  3 ,1 9 7 ,5 3 5
C o n s u m p tio n     142 ,655  112 ,995
S to c k s   1 7 6 ,8 4 8  162 ,287

M e th y l ch lo ride  (a ll g rad es):
P ro d u c tio n ..............................................................................  4 ,9 1 1 ,3 6 0  4 1 3 ,0 2 0 ,1 2 9
C o n s u m p tio n ......................................................................................................    4 4
S to c k s   1 ,4 4 1 ,6 4 4  1 ,0 1 2 ,1 2 7

N a p h th a le n e , c ru d e :7
P ro d u c tio n ..............................................................................  1 1 3 ,7 3 2 ,2 2 4  1 5 5 ,3 1 3 ,0 8 5  1 9 4 ,4 0 9 ,7 4 5
C o n s u m p tio n     6 5 ,9 7 6 ,1 3 5  4
S to c k s   6 ,5 2 7 ,5 4 2  8 ,1 4 9 ,2 2 6

N ap h th a le n e , re fin ed :8
P ro d u c tio n   7 0 ,8 0 1 ,5 5 4  8 1 ,5 8 3 ,8 2 0  8 3 ,5 5 1 ,9 5 2
C o n s u m p t i o n . .     3 8 ,5 4 1 ,1 6 2  4 6 ,4 8 6 ,7 9 6
S to c k s   4 ,9 3 9 ,0 5 6  3 ,4 8 7 ,3 1 3

N iac in am id e :
P r o d u c tio n   2 1 ,1 1 1  7 0 ,2 5 7  1 60 ,087
C o n s u m p tio n .........................................................................  ........................  4 4
S to c k s .......................................................................................  ........................  1 0 ,1 8 4  3 7 ,3 8 2

O xalic ac id  ( te ch n ic a l) :
P r o d u c tio n .............................................................................. 1 5 ,8 5 1 ,2 0 0  1 5 ,1 1 0 ,2 7 6  1 7 ,1 0 1 ,5 8 6
C o n s u m p tio n .........................................................................  ........................  4 4
S to c k s   3 0 7 ,9 5 6  6 8 0 ,2 5 0

P h é n o b a rb i ta l  a n d  sod ium  sa lts :
P ro d u c tio n .............................................................................. 2 8 1 ,1 0 8  3 4 0 ,3 8 8  3 1 8 ,1 2 7
C o n s u m p tio n .........................................................................  ........................  4 2 ,0 3 3  4 1 ,7 6 4
S to c k s ........................................................................................................................... 7 4 ,9 3 6  6 4 .2 1 8

P h th a lic  an h y d rid e :
P ro d u c tio n .........................................................................................  < 9 4 .8 0 7 ,1 8 0   1 1 3 ,0 6 7 ,2 8 6
C o n s u m p tio n ................................................................  . . .  4 4 ,5 0 4 ,6 2 5  3 3 ,8 4 7 ,9 5 8
S to c k s ...................................................................................... *.   3 ,9 2 2 ,2 1 8  1 ,6 4 2 ,0 8 3

R ibo flav in  (fo r h u m a n  use) :
P ro d u c tio n   2 ,7 7 7  1 6 ,3 8 1  7 5 ,6 4 0
C o n su m p tio n ................................................................... 4 4
s to c k s .................................................................................................. i ; . ; ; ; ; ; ; . .  3,107  23,179

S u lfa  d ru g s  ( to ta l) :
P ro d u c tio n .......................................................................................... « 5 ,4 3 4 ,4 2 7  9 ,8 6 0 ,3 3 0
C o n s u m p tio n ...................................................... .....................................  1 ,0 9 1 ,5 1 5  2 ,2 6 0 ,3 4 5
S to c k s ........................................................................................  ........................  2 5 9 ,5 1 3  1 ,3 5 0 ,2 4 1

•A ll d a t a  in  p o u n d s  e x c e p t  a s  n o te d . P ro d u c t io n  in c lu d e s  m a t e r i a l  p r o d u c e d  -w h e th e r  c o n ­
s u m e d  in  p r o d u c in g  p la n t s  o r  s o ld ;  c o n s u m p t io n  r e p r e s e n t s  c o n s u m p t io n  a t  p r o d u c in g  p l a n t s  
o n ly  a n d  in c lu d e s  m a te r i a l  p r o d u c e d  in  s u c h  p la n t s ,  o r  m a t e r i a l  p u r c h a s e d  o r  t r a n s f e r r e d  
f ro m  o th e r  p l a n t s ;  s to c k s  a r e  c o m p a n y  s to c k s ,  a s  o f  t h e  l a s t  d a y  o f  t h e  y e a r ,  lo c a te d  a t  
p la n t ,  in  t r a n s i t ,  o r  in  w a r e h o u s e ,  a n d  in c lu d e  p u r c h a s e d  a s  w e ll  a s  p r o d u c e d  m a te r i a l .
7 D a ta  o b ta in e d  f r o m  U n ite d  S ta t e s  T a r if f  C o m m is s io n  P r e l i m in a r y  A n n u a l  R e p o r t  on  U . S. 
P ro d u c t io n  a n d  S a le s  o f  S y n th e t ic  O r g a n ic  C h e m ic a ls .  1941. 2 P r o d u c t io n  o f  n a t u r a l  a c e t ic
a c id  ( d i r e c t  p ro c e s s  f r o m  w o o d ) a c c o r d in g  to  t h e  B u r e a u  o f  t h e  C e n s u s  w a s  a s  fo llo w s : 
1941, 42,306,768 lb . ;  1942, 42.724,323 lb . ;  1943, 35,740,372 lb . ;  a n d  p r o d u c t io n  f ro m  c a lc iu m
a c e ta t e  w a s  a s  fo llo w s : 1941, 11,251,700 lb . ;  1942, 7 ,505,224 lb . ;  a n d  1943. 12,138,164 lb.
P ro d u c tio n  o f  r e c o v e re d  a c e t ic  a c id  Is c o n f id e n tia l .  3 I n c lu d e s  a c e t ic  a n h y d r i d e  p ro d u c e d  
i r o m  a c e t ic  a c id  b y  th e  v a p o r  p h a s e  p ro c e s s . 4 C o n f id e n tia l  b e c a u s e  p u b l ic a t io n  w o u ld  r e v e a l  
o p e r a t io n s  o f  in d iv id u a l  c o m p a n ie s . 5 I n c lu d e s  d a t a  o b ta in e d  f r o m  d i s t i l l e r s  o f  p u r c h a s e d  
c o a l t a r  o n ly . T o ta l  p ro d u c t io n ,  in c lu d in g  t h a t  r e p o r t e d  to  th e  B u r e a u  o f  M in e s  b y  b y p r o d u c t

c° » e r a t ,o ra - a m o u n te d  to  143.503,000 g a l . in  1941 ; to  166.285,000 g a l . in  1942, a n d
K 1943. « I n c lu d e s  s t a t i s t i c s  r e p o r t e d  to  th e  B u r e a u  o f  M in e s  b y  b y -

c o k e -o v e n  o p e r a to r s  a n d  c o m p ile d  b y  th e  C o a l E c o n o m ic s  D iv is io n , B u r e a u  o f 
f o r  « ï i  Î L i  e ' c ; I n c l a d « s  th e  g r a d e  s o l id i f y in g  a t  le s s  th a n  74 d e g . C. p ro -

76 o i  l 0 t ï e r  in c lu d e d  a r e  th e  g r a d e  s o l id i fy in g  b e tw e e n  74 d e g . C. a n d
d a  l a  Ui e r  e f  o ^ e  ®°U^ l yintf  a ti t h a n  76 d e g . C. b u t  le ss  t h a n  79 d e g . C . T h eu a i a  m e r e r o r e  r e p r e s e n t  s o m e  d u p lic a t io n .  8 79 d e g . C. a n d  o v e r .
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CESCO
F O R  S A F E T Y

InjuriousDUSTS!

RECENT WILEY BOOKS in
CHEMICAL ENGINEERING

Post-w ar p lans in yo u r f ie ld  are  being  m ade now. Th is , th en , is the  tim e 
to  "d ig  in "  and  stud y  th e  la te s t , m ost a u th o r ita t iv e  works on im p o rtan t 
su b je c ts , such as those lis ted  b e lo w . M ake  yo u r se le c tio n  now . Be rea d y  
fo r  new d em an d s . O rd e r  to d a y  fro m  the coupon belo w .

TH E O R G A N IC  C H EM IS TR Y  O F SULFUR
T e tra c o v a le n t  S u lfu r  C o m p o u n ds 

By Chester AL Super 
858 Pages $10.00
Considers the practical values of compounds as well as their chemical proper­
ties. Describes many compounds of biological or medicinal interest, including 
saccharin, sulfonamides, sulfoncphthaleins and aminosulfonic acids. This is 
the first book of its type in print.

THE CH EM ISTRY OF O R G A N IC  M ED IC­
INAL PRO DUCTS— Second Edition
By Glenn L. Jenkins and 
W alter H. Hart tin g
675 P ages $6.50
O rg an ize s  the  la rg e  n um ber o f  o rgan ic  m ed icinal 
com pounds acco rd ing  to  the  accep ted  schem e of 
chem ical c lassifica tion .
THE CH EM ISTRY OF C ELLU LO SE
By Binil Heuser
660 P ages $7.50
A s tu d y  o f th e  scien tific  asp ec ts  o f  the  su b jec t, 
u se fu l to  the  p rac tic in g  chem ist in  in d u s tr ia l  and  
o th e r re sea rc h  lab o ra to rie s. G ives co nside ra tion  
to  th e  m icroscopic an d  subm icroscop ic s tru c tu re  
o f th e  ce llu lose fibre.
C H EM IC A L  PRO CESS PRIN CIPLES

— Part 1
By O. A . H on gen and K . Ai. W atson  
452 P ages $4.50
P a r t  I  dea ls  w ith  m a te ria l a n d  en e rg y  balances . 
I t  covers th e  app lica tion  of physica l ch em istry , 
th e rm o p h js ic s , the rm o ch em istry , an d  th e  firs t 
law  o f the rm odynam ics .

ST A TIST IC A L ADJUSTM EN T O F DATA
By W . Edwards Derning
261 P ages $3.50
U nifies  u n d e r  one g enera l p r in c ip le  a n d  so lu tion
su ch  problem s as s ta tis tic a l p ro ced u res  associa ted
w ith  c u rv e  fittin g  an d  o th e r a d ju s tm e n ts  to  le as t
sq u ares .

G EN ER A L CH EM ISTRY— Fifth Edition
By Horace G. Dem ing  
706 P ages $3.75
A c lea r p re sen ta tio n  o f p rin c ip le s  an d  an  in te r­
es tin g  a n d  ac c u ra te  su m m ary  o f th e  ch ie f chem i­
cal in d u s tr ie s  an d  o u ts ta n d in g  in d u s tr ia l m a­
te r ia ls .
QUANTUM CH EM ISTRY
By Henry Eyring, John W alter  
and George E. K im ball
394 P ages $5.00
Includes  tre a tm en ts  o f th e  th e o ry  o f reac tion  
ra te s , op tical ac tiv ity , m o lecu lar s tru c tu re , spec­
troscopy , and  g roup  theo ry , in  add itio n  to  the 
m a te ria l u su a lly  offered in  in tro d u c to ry  books in  
th e  sub jec t.

ENGIN EERS' D ICTIO N A RY  
Spanish-English and English-Spanish
Com piled by Louis A. Robb
423 P ages F lex ib le  B in d in g  $6.00

A p rac tica l, up -to -the-m inu te  d ic tio n a ry  o f en ­
g in e e r in g  te rm s, e x p re ss ly  p rep a re d  fo r P an - 
A m erican  u se . U ses th e  S p an ish  of C e n tra l an d  
S o u th  A m erica.

PRIN CIPLES AND A PPLIC A TIO N S OF
ELECTRO CH EM ISTRY
Principles— Fourth Edition
By H . Jermain Creighton
477 P ages  $5.00

Applications— Second Edition
By W alter A. K oehler
573 P ages $5.00

*A com prehensive  w o rk  o f  rea l v a lu e  to  chem ical 
en g in eers . F u n d a m e n ta l m a te r ia l has been re ­
s ta te d  a n d  am plified , a n d  new  m a te r ia l, both 
theo re tica l a n d  p rac tica l, has been added . T im ely , 
a u th o rita tiv e , c le a r ly  p resen ted .

SYN TH ETIC  RESINS AND RUBBERS
By Paul O. Powers
296 P ages . $3.00

C overs th e o rie s  o f po lym er fo rm a tio n  a n d  con­
densation , v iny l po lym ers , sy n th e tic  ru b b ers , 
re s in s  from  n a tu ra l p ro d u c ts  an d  th e  app lica tion  
of sy n th e tic  res in s .

PRO TECTIVE AND DECO RATIYE  
C O A TIN G S
E dited by Joseph M attiello
V o l. I 819 P ages  $6.00

V o l. I I  658 P ages $6.00
V o l. I l l  830 P ages  $7.50

V o l. IV  419 P ages $5.00

V o lum e I  covers raw  m a te ria ls . V olum e I I  
dea ls  w ith  th e  ch e m is try  a n d  classification  of 
p igm ents. V olum e I I I  covers th e  m a n u fa c tu re  
an d  u se  o f v a rio u s  types o f coa tings. V olum e 
I V  p resen ts  special s tu d ie s  on em ulsions, w e tting  
an d  g r in d in g , m icroscopy, etc. V olum e V  is  in  
p rep a ra tio n .

J O H N  W IL E Y  & S O N S , In c .
4-10 Fourth Avenue, New York 16, N. Y.

Please send me on ten «lays approval the books 
I have checked In this advertisement (or 1 am 
attaching to this coupon a separate list or the 
books desired). At the end of tha t time, if I 
decide to keep the books. 1 will remit Indicated 
price plus postage; otherwise I will return the 
!>ooks postpaid.

■ON A P P R O V A L  C O U P O N ■

City and State

Employed by .
C & Ä L E -3 -4 4

W h eth e r d u s ts  a re  f a ta l  o r  m ere ly  
ir r ita tin g , m ax im u m  p ro te c tio n  is a  
sa fe ty  re q u ire m e n t. T h e  f ir s t  s te p  is 
to  d isperse  d u s ts  i f  p ossib le . T h e n . . .

M ake  su re  a ll w o rk e rs  in  d a n g e r  
a r e a s  a r e  e q u ip p e d  w i t h  C e s c o  
H e a l th g u a r d  R e s p i r a to r s .  T h e s e  
prov ide  a  p l u s  m a rg in  o f  sa fe ty , 
w ith  low -cost rep laceab le  f ilte rs  h e ld  
s e c u re ly  in  m o ld e d  r u b b e r  f a c e -  
pieces. S n u g  fac ia l f i t  g u a rd s  a g a in s t 
leakage. B re a th in g  is  sa fe  a n d  easy . 
F o r  co m fo rt th e  n ew  s ty le  face- 
piece re s ts  e as ily  o v e r  th e  n o se  a n d  
m o u th ; i t  w ill n o t  in te rfe re  w ith  
splash o r sa fe ty  goggles.

TO  S E L E C T  
IN D U S T R IA L  
A D  A N D  E Y E  

P R O T E C T IO N

Before you buy safety equip­
ment, see CESCO’S new 4 8 -p a g e  catalog. It's the 
standard for quality . . .  write for your copy today.

CHICAGO 
EYE SHIELD CO.

2 3 4 2  W arren B ou levard  
C h icago  1 2 , I llinois
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INCREASED PRODUCTION "
with Paul O. Abbé equipment results from better me­
chanical design, 64 years of exclusive concentration on 
grinding and mixing problems, and expert engineering 
service.

375 CEN TER AVE. L I T T L E  F A L L S ,  N EW  JERSEY

The Typ ical machines shown are Rotary Cutter, Bail
Jar Mill and Mixer.   ___— ~

WANTED
MECHANICAL ENGINEER

G radual©  m e c h a n ic a l e n g in e e r  
w ith  7-10 y e a r s  oil re fin e ry  en g i­
n eerin g  ex p e rien ce  w a n te d  for d e ­

velopm ent w ork . P e rm an en t position  
offered b y  a  lo n g -es tab lish e d  AAA- 
1 com pany , m an u fac tu rin g  frac tion ­

a tin g  a n d  p re ssu re  v esse ls , h e a t  ex­
ch an g e rs , cas t-s tee l f la n g e d  fittings 
a n d  o th e r eq u ip m en t for th e  petro ­
leum  a n d  p ro cess  in d u str ie s . K now l­

ed g e  of cas t-s tee l h e a d e r  b o x es  d e ­
sirab le . Successfu l a p p lic a n t w ill r e ­

port d irec tly  to p la n t  m a n a g e r . L oca­
tion in so u th w e ste rn  c ity  w h e re  am ­
p le  h o u sin g  facilities exist. If y o u  

feel qua lified  for th is k e y  position  

in  a n  ex p a n d in g  o rg an iza tio n , a p p ly  
giving full inform ation  a n d  enclosing  

sm a ll p h o to g rap h . R ep lies w ill be  
hold strictly  confiden tia l. M axim um  

sa la ry — $5000 p e r  y e a r .
P-789, Chemical & Metallurgical Engineering 

520 X. Michigan Are.. Chicago 11. 111.

United States Production, Consumption and Stocks o f Chemicals: Decem ber 1943
D ecem ber s ta t is tic s  on the  chem icals shown in  th is  ta b le  supplem ent th e  1911-1043 figures.

,------------------ D ecem ber 1943-

37%  ;
C alc ium  ac e ta te  (80%  C a  (C îH aO îh ).
C alc ium  a rsen a te  (100 %  Caa (A sO i)a) .........................
C alc ium  carb ide  (100%  C a C j) .................................................
C alc ium  hypoch lo rite  (true ) (70%  availab le  C ls ).............
C alcium  p h o sp h a te  —  m onobasic (100%  C a l i t  (PO<)a). 
C a rb o n  dioxide: L iqu id  an d  gas (100%  C O j).

C hem ical an d  B asis U n its*
A cety lene: F o r  use in  chem ical sy n th e s is ..........................................  M  cu .ft.

F o r  com m ercial p u rp o se s .....................................................................  M  cu .ft.
S y n th e tic  an h y d ro u s  am m onia (100%  N H a ).................................... T ons
B leach ing  pow der (3 5 % -3 7 %  avail. C l i ) ...........................................  M  lb .
~  * *    " . M  lb.

M  lb.
T ons 
M  lb .
M  lb.

loxide: L iqu id  an d  gas ( 100%  U U j) .................................... M  lb.
Solid  (d ry  ice) ( 100%  C O 2) ................................................................. M  lb.

C h lo r in e ............................................................................................................ T ons
C hrom e green (C .P .) ................................................................................... M  lb.
H ydroch lo ric  ac id  (100%  H C 1)..............................................................  T ons
H y d ro g e n .......................................................................................................M illions of cu .ft.
L e ad  a rsen a te  (acid  an d  b a s ic )  .......................................................  M  lb.
L ead  oxide —  red  (100%  P b aO t)...........................................................  M  lb .
M e th a n o l: N a tu ra l (80%  C H aO H )...................................................... Gal.

S y n th e tic  (100%  C H aO H )................................................................... M  gal.
M o ly b d a te  o range (C .P .) ..........................................................................  Lb.
N itr ic  acid ( 100%  H N O a )........................................................................  T ons
O x y g en .............................................................................................................. M  cu .ft
P hospho ric  ac id  (50%  H aPO<)...............................................................  T ons
P o tass ium  b ich rom ate  an d  ch rom ate  (1 0 0 % )..................................  M  lb.
P o tass ju m  chloride (100%  K C 1)............................................................  Tons
P o tass iu m  hydrox ide  (caustic  po ta sh ) (100%  K O H ) .................... T ons
S o d a  ash  —  A m m onia soda process:

T o ta l w et an d  d ry  * (98 % -1 0 0 %  NaaCOa)................................ T ons
F in ished  lig h t (98 % -1 0 0 %  N a 2C O j) ..........................................  T ons
F inished dense (98 % -1 0 0 %  N asC O a)........................................  T ons

N a tu r a l .............................. .........................................................................  T ons
S odium  b ica rb o n a te  (refined) (100%  N aH C C L )..............................  T ons
S od ium  b ic h ro m ate  an d  ch ro m ate  (1 0 0 % )........................................  T ons
S odium  hydroxide , liqu id : E lec tro ly tic  process (100%  N aO H ). T ons

L im e-soda process (100%  N a O H ) ....................................................  T ons
S odium  p h o sp h a te : M onobasic  (100%  N nH sPO < ).........................  M  lb.

D ibasic  (100%  N a*H PO < )....................................................................  T ons
T ribasic  (100%  N aaP O «)......................................................................  T ons

S odium  silicate  (w a te r g lass): L iqu id  (40° Baum f»)....................... T ons
Solid (all form s co m b in ed ).................................................................... T ons

S odium  su lp h a te : G lau b e r sa lt an d  crude  s a lt  cake 7...................  T ons
T o n s 
M  lb .
T ons 
T o n s 
T o n s 
T ons 
M  lb.

A nhydrous (refined) (100%  N atS O <).....................
S u lp h u r dioxide (100%  SO 2) ..........................................
S u lphu ric  ac id :7 C h am b er process (100%  H jSO i ).

C o n ta c t process 6 (100%  H jS O O .............................
N e t c o n ta c t process » (100%  H tS O O ................

P ro d u c tio n  
324 ,253  \ 

M 49 .224  / 
48 ,657  
5 ,5 9 1  
1,350 
5 ,8 5 5  

5 5 ,985  
971 

5 ,1 4 7  
20 ,444  
39 ,237  

2 111,584 
G27 

30 ,912  
21,771 
0 ,9 7 0  
9 ,406  

379 .498  
5 ,0 6 9  

9 0 ,1 4 8  
39 ,571 

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

047 
9 9 ,5 8 8  

3 ,5 3 3

2392 ,633  
«205 ,637  

124,515 
13 ,703 
14 ,192 
6,688 

2 105.4&2 
256 ,037  

2 ,0 9 6  
3 ,9 4 6  
6 ,4 6 3  

92 ,736  
10 ,158  
6 8 ,162  

5 ,7 9 2  
6,75-4 !

2294 .067  
2523,671 
2459 ,850  

7 ,231  
2 ,2 2 9

M ad e  and  
C onsum ed

8 0 ,820  
2 39 ,663  

1 ,459  
3

50

2 ,6 2 7  
2 ,0 2 6  

2 60 ,064  
65

17 ,532
1,449

22
495

3,361
36,511
3 1 .8 2 8

2 4 7 ,5 4 8

(See C hon. £  M et. F eb . 1944, pp. 129-134 .) 
 , , N o v em b e r 1943-

2 3 5 ,910
3 ,1 1 6

129

2 ¿25,517

2 ,9 5 5
6 ,8 0 0

S tocks

6 ,5 8 0  
651 
342 

9 ,4 1 3  
2 1 1 .7S6 

979 
4 ,361  
4 ,8 2 9  
2 ,501  

2 8 ,2 4 2  
5 78S 

22 ,992  
4

8 ,0 3 9
4 ,9 4 4

244 ,261
4 ,7 2 3

106.624
7 ,5 6 3

1
2.12,043

656
17,867

2 ,0 7 9

2 18,471 
2 6 ,8 2 6  

1 ,911 
4 ,9 3 3  

543 
2 3 7 ,4 1 6  
2 1 3 ,7 3 0  

328 
971 

1 ,665  
113,052 

10 ,437 
7 2 ,627  

6 ,5 2 4  
2 ,6 2 0  

2244 ,301

8 ,0 4 7
867

P ro d u c tio n  
2 3 09 ,026  1 
2 150 ,672 j 

4 6 ,3 1 8  
2 5 ,1 3 4  

1 ,416  
1 ,5 1 8  

52 ,457  
985 

5 ,8 7 2  
23 ,819  
40 ,150  

106,420 
665 

2 2 9 ,6 9 0  
1 ,680  
7 ,5 7 2  
8 ,1 9 2  

3 66 ,620  
5 ,2 1 0  

131 ,474  
4 2 ,4 0 4  

1 ,4 6 0 ,2 7 1  
5 2 ,7 9 0  

2 708 
9 1 ,9 7 4  

3 ,6 1 9

379 .015  
c 207 ,553  

110 ,902  
15 ,337  
15 ,185  

7 .4 5 0  
9 7 ,5 8 8  
56 ,871  
2,002 
3 ,7 4 4  
0 ,5 9 9  

9 0 ,5 8 4  
9 ,8 5 4  

69 ,1 9 6  
5 ,4 0 2  
7 ,4 1 0  

/ 2 9 7 ,215  
\  493 ,864  

423 ,314  
2 6 ,307  

2 ,4 2 8
W h ite  le a d  ..............................     T o n s  7 ,2 3 1  2 ,0 4 8
Z inc  yellow  (C .P .) .........................................................................................  M  lb . 2 ,2 2 9  2 206

• A l l  tons a re  2 ,000 lb. 1 N ot y e t ava ilab le . 2 R evised . 3 D a ta  c a n n o t be published . 4 N o t av a ilab le . 5 Tot:
8 N o t Including q u an titie s  converted  to  finished dense soda ash . 7 D a ta  co llec ted  in  cooperation  w ith  B ureau  o f M ines.
9 E xcludes spen t a d d .

M a d e  a n d
C onsum ed. S tocks

1 81,082: 1
38 ,301 4 ,9 1 1
2 1,754 s 692

3 413
72. 8 ,3 4 9

4 11,571
3 9503 4 ,7 8 4

2 ,2 5 3 1 ,8 5 8
7 % 3 ,5 1 4

2 6 0 ,5 4 5 2 6 ,3 9 8
35 S40

1 7 ,323 2 ,3 9 5
1 ,372 4

73 8 ,4 6 4
2 723. 4 ,7 2 3

4 261 ,344
3 5 ,1 4 3

3 ,0 7 0 119 ,549
3 7 ,9 1 7 8 ,5 5 6
37 ,1 8 0 1
5 1 ,1 0 7 12,551

3 2 733
3 ' 4 1 ,4 1 4
809 2 ,2 4 2

39 !499 1 6 ,2 8 8
2 ,6 8 2 8 ,1 7 2

2 ,2 0 5
3 4 ,8 6 2
3 894

2 1 ,0 4 2 3 3 ,6 4 5
3 12 ,878
3 541
3 645
156 1 ,325
4 * 1 0 6 ,0 8 9

2 ,3 6 8 11,041
6.G84 6 2 ,8 2 03 5 ,4 3 5
2 ,7 9 9 5 ,1 7 5. } 190,942

1,563 2 6 ,9 9 3
198 811

w e t an d  d ry  production .
8 Includes  oleupi g rades.
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FÜLLER-KINYON
SYSTEM

The Fuller-K inyon System  is  an outstanding example of s im ­
plicity of design, having m any inherent advantages for the  
conveying of dry pulverized m aterials, som e of which are:

CLEANLINESS—M aterials conveyed through standard-size 
pipe lines, underground or overhead. No dust collectors nec-Q *,
essary.

?
SAFETY—Explosion proof . . . air for conveying insufficient 

to support com bustion. No m echanical or d ust hazards.

LOW-OPERATING COST—No links, buckets or drags re­
quiring frequent attention, replacem ent and repairs. Only 
one moving part . . .  the screw in  the pum p, which can be re­
placed w ith  a m inim um  loss of tim e.

ELIMINATES STRAIGHT-LINE CONVEYING—Cuts corners 
to  shorten conveying distances . . . anywhere a pipe line can be 
placed: horizontally, vertically, up or down hill.

Put your conveying problems up to  u s . .  . we're here to help  
and suggest equipm ent best suited to your needs.

C A T A S A U Q U A — P E N N S Y L V A N I A
C H IC A G O , 3 '■ W ASH IN G TO N , 5, D. C. SA N  FRANCISCO, 4
Marquette Bldg. ______________ Colorado Bldg.  Chancery Bldg.

■

S O M E  M A T E R IA L S  
C O N V E Y E D  B Y  

F U L L E R -K IN Y O N  S Y S T E M S

A rsenic  d u s t
A sp h a lt f ille r  d u s t
B ag fu m e
B aroid
B arytes
C a ta lyst
C em en t (P ortland )  
C em en t raw  m a te r ia ls  
C lays (dried)
Colox
Copper co n v erter  d u s t
D extrin e
D o lo m ite
F u lle r ’s  ea rth
G y p su m  (raw)
L im e (quick) 
M a g n esite  
M a n g a n ese  D ioxide  
Ore (pulverized)
R ock  d u st  
S ilic e o u s  P ow der  
S ta r c h  (Pearl)
S ta rch  (Powdered)
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MILL COMPANY
K M ' ”  HARRISON SQUARE BOSTON, MASS.

C R U SH E R S •  G R IN D E R S  •  S E P A R A T O R S  •  C O N V E Y O R S  

M E C H A N IC  A t  D E N S a n d  E X C A V A T O R S  •  ELEV A TO R S •  M IX E R S

eliminates "air-float"
"A ir-float"— i.e. fine p a rtic le s  floa ting  in the  a ir  

in the m ixing drum  unm ixed w ith  h e a v ie r  m ate ria ls  
— c a n  cau se  p len ty  troub le  in b a tch es  of chem icals, 
p h arm aceu tica ls , etc. But th e re 's  no ch an ce  for "a ir- 
flo a t"  in  the four-w ay  cascad in g , side-to-side. (from- 
the-outer-edge-inw ard) m ixing m otion of the Sturte- 
v a n t D ustless Batch B lender. N othing e sc a p e s . No 
d u st is lost or w a s te d — the ch arg ing -and-d tscharg ing  
chu te  is close se a le d  du ring  m ixing. In o ther w ords, 
e v e ry  b a tch  perfec tly  b len d ed , re g a rd le ss  of in­
g red ien ts  of v arious w eigh ts a n d  densities , fineness, 
dust or g ran u le s .

If y o u  w a n t to know  m ore ab o u t the  S tu rtev an t 
D ustless Batch B lender, w rite  to d ay  for Bulletin 080B. 
This is on ly  one of m an y  S tu rtev an t Products for 
C rushing, G rind ing , P u lveriz ing , S ep a ra tin g , etc. 
Bulletins covering  equ ipm ent p rom ptly  sen t on 
request. Gef a  complete  se t  a n d  le a rn  how  to step  
up  your p roduction  an d  low er costs. W rite  today .

.20 -  

.101- 

.0 8  -  

.0 7 3 -  
1 .0 5

.23

.11

.081

.07 /

051

CURRENT PRICES

T h e  ac com pany ing  p rices  r e f e r  to  ro u n d  lots. 
W h e re  it  is tr a d e  custom  to  sell fob w orks, 
q uo ta tions  a rc  so d es ig n a ted . P r ice s  a rc  co r­

rec ted  to  M arch  13.

IN D U S T R IA L  C H E M IC A L S
A cetone, ta n k s , l b ...............................  5 0 .0 7
A cid, ace tic . 2 8 % . b b l., 100 l b . . . .  3 .3 8  - J 3 . « ?

B oric , bb l., to n   .........................10 9 .0 0  -1 1 3  00
C itrio , kegs, l b .................................
F orm ic , coys. l b ..............................
H yd ro flu o ric  3 0 %  d ru m s, l b . . .
T actic , 44% . tech .. lig h t, bbl.,1b.
M u ria tic . 18°. ta n k s  100 l b . . . .
N itr ic , 30°, ca rb o y s , lb .................  .0 5  -
O leum , ta n k s , w ks., to n ............... 18..>0 -  2 0 .0 0
O xalic, c ry s ta ls , b b l., l b ................................. 11 !“  -12}
P ho sp h o ric , te ch ., ta n k s , lb ..........................04 - ..
S u lphu ric , 60°, ta n k s , to n   1 3 .0 0  - ..............
T a r ta r ic , pow d., b b l., l b ........................7 0 J - ...............

A lcohol, a m y l ...................................................... ....................
F ro m  P e n ta n e , ta n k s , l b ...................... 131-

A lcohol, b u ty l ,  ta n k s , lb .............................10 J -  .181
A lcohol, e th y l, d e n a tu re d , 190

p ro o f ........................................   “ ...............
N o. 1 specia l, ta n k s , gal. w k s. . .5 0  - .......

A lum , am m o n ia , lu m p , b b l., l b . . .  . 0 4 J - .......
A lum inum  su lp h a te , com . bags,

100 1b............................................... 1 . 1 5 -
A qua am m on ia , 20°, d ru m s, lb .  . .  .0 2 1 -

ta n k s , lb ...................... 02 -
A m m onia, an h y d ro u s , cyl., l b ....................16

ta n k s , l b .  . .0 4 J - .
A m m onium  ca rb o n a te ,p o w d .te ch .,

casks, l b ........................................................09 1 -
S u lpha te , w ks., to n ........................ 2 8 ,2 0 - ..............

A m y la ce ta te  tech ., from  p en tan e ,
ta n k s , l b ...............................................................1 4 5 - ........

A rsenic, w hite , pow d., bb l., l b ....................... 04 -  .0 A)
B arium  ca rb o n a te , bb l., t o n .....  6 0 .0 0  -  6 5 .0 0

C hloride, bb l., t o n ....................  7 9 .0 0  -  8 1 .0 0
N itra te , casks, l b .........................................11 -  .12

B lanc fix, d ry , bags, t o n .............  60.00  -  70.00
B leach ing  pow er, f .o .b ., w ks.,

d ru m s, 1001b ............................... 2 .5 0  -
B orax, g ran ., b ags , t o n ................ 4 5 .0 0  -
C alc ium  ac e ta te , b a g s .................. 3 .0 0  -

A rsenate , d r ., l b ....................   07 -
C a rb id e  d ru m s, to n   ...........5 0 .0 0
C hloride , flake bags , de l., t o n . . 1 8 .5 0  -  2 5 .0 0

C arb o n  b isu lph ide , d ru m s, lb .................... 05 -  .On!
T e trach lo rid e  d ru m s, g a l ........................73 -  .80

C hlorine , liqu id , ta n k s , w ks., 1001b 1 .75  
C oppera s, bgs„  f.o .b ., w ks., t o n . . 1 7 .0 0
C o p p er ca rb o n a te , b b l., l b ............................. 191-

S u lp h a te , b b l., 100 1b .............. 5 .0 0  -
C ream  of ta r ta r ,  bb l., l b ............................. 57 -
D ie th y len e  g lycol, d r ., l b ................   . 14 -
E psom  s a l t ,  d o m ., te c h ., b b l.,

1001b....................................................  1 . 9 0 -
E th y l ac e ta te , ta n k s , l b .................................. 11 !“
F o rm aldehydc, 4 0 % , b b l. l b ......................... 25*”

2.00
18 .0 0

.20
5 .5 0

IÍ5Í
2.00

.09
1 .0 5  -  1 .1 0

. 1 8 ! - ...............

. 0 8 ! - .

.00!- .06

F u rfu ra l, ta n k s , l b ..
G laube rs  sa lt, b ags , 100 l b ..............
G lycerine, c .p ., d ru m s , ex tra , l b . .
L ead :

W hite , b as ic  ca rb o n a te , d ry
casks, l b ..........................................

R ed , d ry , sck ., l b .......................
L ead  ac e ta te , w h ite  cry s ., bb l., lb .
L ead  a rsen a te , pow d ., bag , l b . . . .
L ithopone, bags , l b .............................
M agnesium  c a rb ., te ch ., b ags , lb . .
M e th a n o l, 9 5 % , ta n k a , g a l ....................... 58 - . .

S y n th e tic , ta n k s , g a l ............................... 28 .
P hospho rus , yellow , cases, lb ....................23 -
P o ta ss iu m  b ic h ro m a te , casks, l b . . *09»

C h lo ra te , pow d., l b .....................    *22^”
H y d ro x id e  (c’a tic  p o ta sh ) d r .,  lb . .0 7  -
M u ria te , 60%  bags , u n i t .......................5 3 ! - .
N itra te , b b l., l b ..........................................0 5 1 -
P e rm a n g a n a te , d ru m s , l b ......................19 J -
P ru ss ia te , yellow , casks, lb ....................17 -

S al am m on iac , w hite , casks, l b —  .0 5 1 5 -
S alaoda, b b l., 100 l b ........................... 1 . 0 0 -
S a lt cake, bu lk , t o n ............................  15 .00
S oda ash , lig h t, 5 8 % , bags , con ­

tra c t ,  c w t .......................................  1 .0 5  - .
D ense, bags, c w t ............................. 1 .1 5  - .

Soda, caustic , 7 6 % , so lid , d ru m s,
c w t ...................................................  2 .3 0  -

A ce ta te , del., bb l., lb ................................05 -
B icarb o n a te , bb l., c w t .................. 1 .7 0  -
B ich ro m ate , casks, l b ..............................07 1 -
B isu lp b a te , b u lk , t o n .................... 16 .0 0  -
B isu lp h ite , b l., l b ...................................... 03 -

.2 5

.10

.12

.0 7 !

.0 6

.20

.18

.06
1 .0 5

3.00 
.0 6  

2.00 
.08 

17 00 
.04
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C IIE M . & M E T .
W eighted Index  of -Prices for 

C H E M IC A LS
B ase =  100 for 1937

T h is  m o n th .............................................................  I S .  Í2
L a s t m o n th ............................................................. ¡So  ¿2
M arch . 1943...........................................................  108 .85
M arch , 1942...........................................................  109 .19



C H E M . &  M E T .
W eighted Index  of P rices for 

O IL S  & FA TS
Bnsc »  100 fo r 1937

rh ls  m o n th .............................................................  145 .24
Last m«»nih ........................................................... 145 .24
M arch , 1013........................................................... 145 .37
M arch , 1912........................................................... 141 .32

C hlora te , kegs, l b .................................... 06 1 -
C yan ide. oases, dom ., l b  141 -
F luoride , bb l., l b  07 -
H yposu lph ite , bb l., o w t  2 .4 0  -  2
M etasilica te , bb l., o w t   2 .5 0  -  2
N itra te , bu lk , c w t .............................  1 .3 5  - . . .
N itrite , casks, l b  06  J -
P hospha te , tr ib as ic , bags, l b . . .  2 .7 0  - . . .
P russia te , yel. bags, l b  9 ]  -
Silicate (40° d r .) ,  w ks., c w t  80 -
Sulphide, b b l., l b ..................................... 0 2 | - . . .
S u lphite, crys, bb l., l b .............  . .0 2 ! -

Sulphur, crude a t  m ine , long  to n .  16 .0 0  - .  . .
D ioxide, oyl., l b  07 -

T in  crystals, b b l., l b ................................... 39 J - . . .
¿inc, chloride, g ran , bb l.,.l b ....................05 1 -

Oxide, lead  free, bag , l b ....................... 0 7 ! - . . .
5%  leaded, bags, l b ................................07 ! - . . .
S u lphate, bbl., o w t  3 .8 5  -  4 .0 0

O IL S  A N D  FATS
C asto r oil, No. 3 bb l.. l b .  ............ $ 0 .1 3 1 -  SO. 14!

.38Ohinawood oil, bb l., l b .....................
C oconut oil, Ceylon, ta n k , N . Y .,

lb ...........................................................
C orn  oil crude, ta n k s  (f.o .b . m ill),

Cottonseed  oil, c rude  (f.o .b . m ill),
tanks, l b .............................................

Linseed oil, raw  ca r lo ts , bb l., l b . .
P alm  casks, l b ......................................
P eanu t oil, crude, ta n k s  (m ill), lb .
R apeseed oil, refined, b b l., l b .  . . .
Soya bean, ta n k , l b ..................................... 1 1 ! - .
M enhaden, lig h t pressed, d r .,  l b . .  . 1 305 -.

C rude, tanks (f.o .b . fac to ry ) lb .
G rease, yellow, loose, l b ...................
Oleo stearine, l b ...................................
Oleo oil, No. 1 ......................................
R ed  oil, d istilled, d p .p ..b b l., l b . . .
Tallow  extra, loose, l b ......................

.12! .

.12!-. 

.1 5 1 - .  

.09  - .  

.1 3  - .  
nom

.0 8 9 -

.0 8 ! - .

.0 9 ! - .

.11!-.

.11!-.

. 0 8 ! - .

CO AL-TA R P R O D U C T S  
A lpha-napthol, c ru d e  bb l., l b .  . .  . $ 0 .5 2  -
A lpha-naph thy lam ine, bb l., lb .................. 32 -
Aniline oil, d rum s, ex tra , l b   , e
Aniline, salts, bb l., l b ........................
B enialdehyde, U .S .P ., d r . ,  l b . . . .
Benzidine b ase , bb l., l b ....................
Benzoio ac id f U .S .P ., kgs., l b . . . .
Benzyl chloride, te ch , d r., l b .........
Benzol, 90% , ta n k s , w orks, g a l . . .  
B eta-naph tho l, te ch ., d ru m s, l b .  .
Cresol, U .S .P ., d r., l b ........................
Cresylio acid , d r ., w ks., g a l ............
D ipheny l, bb l., l b ................................
D iethy lan iline, d r., l b ........................
D in itropheno l........................................
D in itro to luo l bb l., l b .......................
D ip  oil, 15% , d r ., g a l ...................
D iphenylam ine, d r .  f .o .b . w ks., lb .
H -acid , bbl., l b . . . . .   ......................
H ydroqum one, bb l., l b .....................
N aphthalene, flake, b b l., l b ............
N itrobenzene, d r .. l b ..........................

P ara-n itran iline , bb l., l b .........

P icno  acid, dd »., i d ................................
Pyridine, d r ,  g a l . . . . . . . . ...............
Resorcinol, te ch ., kegs, l b ...............
Balicylio acid, te ch ., b b l. ,  l b ...........
Solvent n ap h th a , w .w ., ta n k s , gal.
Tolidine, bbl., l b .................................
Toluol, d rum s, w orks, g a l ...............
Xylol, com., ta n k s , g a l .....................

Casein, tech ., bb l., l b ........................
D ry  colors

C arbon  gas, b lack  (w ks.), l b . . .
P russian  b lue , bb l., l b ..................
U ltram arine  b lue , bb l., l b ...........
C hrom e green , bb l., l b .................
C arm ine, red, tin s , l b ...................
P a ra  to n e r, l b . .  ............................
V erm ilion, E ng lish , bb l., l b . . . .  
C hrom e yellow , C .P ., bb l., l b . .

G um  copal C ongo, bags, l b ............
M anila , bags, l b ..............................
D em ar, B a tav ia , cases, l b ..........
K au ri, cases, l b ................................

Pum ice s tone , lu m p . bb l.. l b ..........
Rosin, H ., 100 l b .................................
T u rp e n tin e , g a l ...................... ..............
Shellac, o range , fine, bags, l b . . .  . 

B leached, b o n ed ry , bags, l b . . . .  
T . N . bags, l b ...................................

$ 0 .5 2  - $0 .5 5
.3 2  - .34
.1 5  - .1 6
.22  - .24
.8 5  - .95
.7 0  - .75
.54  - .5 6
.2 3  - .25
.1 5  - .
.23  -
.11 -
.81 - .83
.15  - ,
.40  - .4 5
.23  - .25
.1 8  - .19
.2 3  - .25
.00  - .
.4 5  - ’ . 50
.90  - .
.07  - .0 7 !
.0 8  - .09
.41 - ,
.4 7  - .49
. 10! - .11
.3 5  - .40

.170  - 1 .80
.7 5  - .80
.3 3  - .40
.2 7  - ,
.8 0  - .88
.3 3  -
.2 6  -

S
$0 .21  - $ 0 .2 4

.0335 - .30

.3 6  - .37

.11 - 26

. 21 ! - .30
4 . GO - 4 75

.7 5  - .80
2 .7 5  - 2 80

.M i - .15J
09 - 30

.09  - .15

.10  - .22

.1 8  - 60
6 4 .0 0  -

05 - 07
5 .4 3  - ,

.8 6 1 - ,

.3 9  -

.39  ,

.31 -

MONO-BLOCK
A  O ne-b lock Insulation, Effective 

O ver the Full Temperature-Range

M ade from  black rockw ool, B -H  M ono-block is h igh -tem pera tu re-resist­

an t (u p  to  1700° F .) and  has exceptionally  low  therm al conductivity . 

Y o u ’ll find it ligh ter, and m ore  efficient, too, because its long, stra igh t 

fibres are  in terw oven  in  layers by an exclusive, p a ten ted  process. In  each 

block, m illions o f tiny  air-cells hold back the heat, p rev en tin g  its  escape. 

Because it  is a one-block insu lation , M ono-block delivers substan tia l 

savings in  in stalla tion  costs, too. Send fo r sam ple and new  bulletin .

Baldwin-H ill Co., 532 Klagg Ave., 'Trenton 2, N e w  Jersey. 
Plants in  Trenton, N e w  Jersey; Kalamazoo, M ichigan; and 

H untington, Indiana.

Baldwin* Hi I
H E A T  &  C O L D  I N S U L A T I O N S
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m  m m m m i
PROPOSED W ORK

La., Gretna —  Gulf Distilling Corp., 
Gretna, plans the construction of ten 
200,000 gal. steel fermenting tanks. L. 
S. Weil and W . B. Moses, Audubon 
Bldg., New Orleans, Engrs. Estimated 
cost $125,000.

Mich., Detroit—-Cook Paint & Varnish 
Co., 3301 Bourke St., is having plans 
prepared by Harley & Ellington & Clar­
ence E. Day, Archts., 1507 Stroh Bldg., 
for the construction of an addition to its 
paint factory. Estimated cost $45,000.

N. J., Elizabeth— Apex Chemical Corp., 
200 First St., is having plans prepared 
by Robert L. Pryor, Arclit., 196 Kent 
PI. Blvd., Summit, for the construction 
of a 2 story laboratory. Estimated cost 
$40,000.

N. J., North Brunswick— E. R. Squibb & 
Sons, 745 Fifth Ave., New York, N. Y„ 
will soon award the contract for the con­
struction of a 1 story laboratory addition. 
Abbott & Merkt Co., 10 East 40th St., 
New York, N. Y., Archts. M. C. Chase, 
25 Columbia Heights, Brooklyn, N. Y., 
Engr.

Ore., Springfield —  W illam ette Valley 
W ood Distillation Co., Yeon Bldg., 
Portland, is having plans prepared by 
Smith, Hinchman & Grylls, Archts., 800 
Marquette Bldg., Detroit, Mich:, for the 
construction of a wood alcohol plant 
here.

Tenn., Chattanooga— Southern Chemical 
Cotton Co., M. D. Munson, Pres., 
plans the construction of a manufactur­
ing plant. Estimated cost $300,000.

Tex., Amarillo— Consumers Cooperative 
Assn., Amarillo, plans improvements to 
its refinery. Estimated cost will exceed 
$40,000.

Tex., Austin— Defense Plant Corp., 811 
Vermont Ave., N. W ., W ash., D. C., 
plans to construct additional chemical 
plant facilities here to be operated by 
International Minerals & Chemical 
Corp., Old Georgetown Rd. Estimated 
cost $175,000.

Tex.. Houston— Southern Acid &• Sulphur 
Co., Inc.. Rialto Bldg., St. Louis, Mo., 
plans to construct additional plant facili-

 tics here. Project will be financed by
Defense Plant Corp., W ash., D. C. Esti­
mated cost $3,500,000.

Tex., Longview—Danciger Oil & Refining
W nrth ' i T - W aSS°ncr Bldg., Fort \ \  ortlr, plans to construct additional 
Facilities at its refinery here Estimated
cost $80,000. u m te<>

214

, C u r re n t P ro je c ts
P roposed  
W ork

-C u m u la t iv e  1944 -

N ew  E n g la n d ..................................................... ...........
M id d le  A tla n tic ............................ $ 8 0 ,000
S o u th ................................................  4 2 5 ,000
M id d le  W e s t .................................. 4 5 ,0 0 0
W e st of M iss iss ip p i..................... 4 ,0 7 0 ,0 0 0
F a r  W e s t .........................................  4 0 ,0 0 0
C a n a d a ............................................. 8 0 ,0 0 0

T o ta l ........................................  $ 4 ,7 4 0 ,0 0 0

Tex., Seminole— Phillips Petroleum Co., 
Philtower Bldg., Tulsa, Okla., plans to 
construct plant in Seminole Field to 
have daily capacity of 20,000,000 cu.ft. 
Estimated cost will exceed $150,000.

Tex., Shamrock— Smith Bros. Refining 
Co., Shamrock, plans to  construct a 
plant unit for' utilizing sweet gas for 
manufacture of carbon black. Estimated 
cost will exceed $40,000.

Tex., Velasco— Dow Magnesium Corp., 
Velasco and Midland, Mich., plans to 
construct additional facilities at its mag­
nesium plant here. Estimated cost 
$185,000.

Que, Isle Verte— Premier Peat Moss 
Corp., 635 Fifth Ave., New York, N. 
Y., plans the construction of a peat fac­
tory and warehouse here.

Otre., Lac a la Tortue— Shawinigan C hem ­
icals, Ltd., Shawinigan Falls., Que., 
plans to reconstruct its plant here.

CO N TRA CTS AW ARDED

Calif., Richmond— General Chemical Co., 
Russ Bldg., San Francisco, has awarded 
the contract for the construction of a 
chemical plant to Bcchtel-McCone & 
Parsons, 601 W est 5th St., Los Angeles.

Conn., Naugatuck— Naugatuck Chemical 
Div. of U. S. Rubber Co., Elm St., lias 
awarded the contract for a 2 story stor­
age building addition and 1 story brine 
purification plant to W . J. Megln, Inc., 
51 Elm St. Estimated cost $75,000.

Conn., W est Haven— Armstrong Rubber 
Co., M. Snyder, 475 Elm St., has 
awarded the contract for a 3 story, 
115x274 ft. factory to Mahoney-Troast 
Construction Co., 657 Main Ave., 
Passaic, N. J. Estimated cost $240,000.

Fla.. Clcwiston— U. S. Sugar Corp., C. R. 
Bitting, Pres.. Clewiston, will construct 
a starch plant here. W ork will he done 
by own forces. Estimated cost $7.000, 
000.

O.. Cleveland— Industrial Rayon Corp., 
II. S. Rivitz, Pres., W est 98th St. and 
W alford Rd., has awarded the contract 
for the construction of a 3 story, 68x82 
ft. viscose manufacturing factory to 
George A. Rutherford Co., 2725 Pros 
p.ect Ave. Estimated cost $75,000.

C o n tra c ts
$360 ,000

8 5 0 .000
7 .4 2 0 .0 0 0

165.000

 40 i ÓÓÓ
1 .8 2 5 .0 0 0

P roposed
W ork
$ 4 0 ,0 0 0
5 7 5 .0 0 0
9 0 5 .0 0 0
125 .000

9 .4 4 0 .0 0 0
540 .000

2 .0 6 0 .0 0 0

C o n tra c ts
$864 ,000

1 .3 4 5 .0 0 0  
8 2 0 ,000

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

$ 1 0 ,6 6 0 ,0 0 0  S 1 4 .2 8 5 .0 0 0  S 2 0 .0 0 6 .0 0 0

O., Columbus— M & R Dietetic Labora­
tory, Inc., 585 Cleveland St., has 
awarded the contract for a 4 story, 42x64 
ft. factory addition and 1 story power 
plant, boilers, etc., to  E. E. Elford & 
Son, 555 South Front St. Estimated 
cost $50,000.

Pa., DuBois— B. F. Goodrich Co., 500 
South Main St., Akron, O., has awarded 
the contract for altering 2 story, 100x120 
ft. manufacturing plant to W . S. John­
son Bldg. Co., 2532 Hyde Park Bldg., 
Niagara Falls, N . Y. Estimated cost 
$50,000.

Pa., Glassmere—Aluminum Co. of Amer­
ica, R. O. Keefer, Purcli. Agt., 801 Gulf 
Bldg., Pittsburgh, has .awarded the con­
tract for the construction of an atomized 
aluminum plant for Navy Dept., to Day 
& Zimmerman, Inc., Packard Bldg., 
Philadelphia. Estimated cost $800,000.

R. I., Woonsocket— Goodyear Fabric 
Corp., Orchard St., New Bedford, Mass., 
has awarded the contract for alterations 
and addition to its plant to Gilhanc 
Building Co., Inc., 90 Calverly St., 
Providence. Estimated cost $45,0b0.

W . Va., New Martinsville— Columbia 
Chemical Div., Pittsburgh Plate Glass 
Co., Grant Bldg., Pittsburgh, Pa., has 
awarded the contract for chemical plant 
expansion, including new processing 
equipment, to H . K. Ferguson Co., 1422 
Euclid Ave., Cleveland, O. Project will 
be financed by Defense P lant Corp., 
W ashington, D. C . Estimated cost 
$420,000.

W is., W ausau— Defense Plant Corp., 811 
Verm ont Ave., N . W ., W ashington, D . 
C., will construct a 1 story, 100x192 ft. 
addition to factory here to be operated 
by M arathon Battery Co., 840 H enrietta 
Ave. W ork will be done by day labor.

O nt., Port Clairhorne— Canada Cement 
Co., LtcL, Canada C em ent Bldg.,. 
Montreal, Que.. will construct six 
cement storage silos and office building. 
W ork will he done by owner’s forces. 
Estimated cost $325,000.

Ont., Peninsula— M arathan Paper Mills 
of Canada, Ltd., 320 Bay St., Toronto, 
O nt., has awarded the contract for the 
construction of a pulp and paper mill to 
Foundation Co. of Canada, Ltd., 1158 
Bav St., Toronto. Estimated cost $1,-

, 500,000.
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Putting Bi in
A m erica’s Bread
H ow  S yn th e tic  O rg a n ic  Chem icals A re  
H e lp in g  To Solve A N u tr i t io n  P ro b lem

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 C arbide and Carbon Corporation

M i
30  East 42nd  Street, New York 17, N. Y.

P R O D U C E R S  O F  S Y N T H E T I C  O R G A N I C  C H E M I C A L S

t -   - ,     —•:--------------------------- ----------- --“     ------------------------------------------  ' “  i“- “ '  ‘
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27,000,000 loaves o f b re a d  a day  e n r ic h e d  w ith  syn ­
th e tic  V ita m in  B i* . . . th i s  is now  th e  b iggest use fo r  th is  
m a n -m ad e  v ita m in  first sy n th esized  ju s t  a few  y ears  ago.

T h e  co m m erc ia l p ro d u c tio n  of V ita m in  B j re q u ire s  
a d e q u a te  q u a n titie s  of E th y le n e  O x id e  a n d  E th y l 
A ce to ace ta te . F if te e n  y ea rs  ago these , too , w ere  ra re  
chem ica ls.

In  1929, w e b eg a n  co m m erc ia l p ro d u c tio n  of E th y ­
le n e  O xide. I n  1932, w e b eg a n  sy n th e s iz in g  E th y l 
A ce to ac e ta te  by  a new  a n d  eco n o m ica l m e th o d . N ow  
th ese  ch e m ic a ls  a re  a v a ila b le  in  q u a n ti t ie s  an d  a t  p rice s  
w h ich  p e rm it  th e i r  u se  in  la rge-sca le  v ita m in  p ro d u c ­
tion .

O th e r  v ita m in  p ro d u c ts  h av e  also  b en e fited  fro m  
th e  a v a ila b ili ty  o f low -cost, h ig h -q u a lity  sy n th e tic  
ch em ica ls . V ita m in s  A  a n d  D a re  e x tra c te d  fro m  fish 
liv e r  o ils  w ith  E th y le n e  D ich lo rid e . P ro p y le n e  G lycol 
is a so lven t fo r c ry s ta llin e  V ita m in  D. A ce to n e  is used  
in  th e  sy n th esis  o f V ita m in  C, an d  A ce tic  A n h y d rid e  
fo r  V ita m in s  B 2 an d  B 0.

V ita m in  p ro d u c tio n  is o n e  e x a m p le  o f th e  m a n y  in ­
d u str ie s  w h ich  h av e  d ep e n d e d  u p o n  th e  b ro a d  g ro u p  
of sy n th e tic  o rg an ic  ch em ica ls  w e p ro d u ce . I f  you have 
a p ro b le m  in v o lv in g  th ese  ch em ica ls , call on  us.

‘ V itam in  B2, niacin , and iron  are added as well.

BUY UNITED STATES WAR BONDS AND STAMPS
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R EPRODUCED al the left is an advertisem ent recently  
. published by H ercules Powder Company.

This advertisem ent dem onstrates tha t the RCA Electron 
M icroscope is m uch m ore than  a laboratory in strum en t; tha t 
with th is instrum ent it is possible no t only to discover the 
cause of m any defects in m aterials and products, but to estab­
lish effective procedures for remedying such defects.

Used in this way— (1) as a m eans of finding ou t how to 
im prove m anufacturing resu lts; then  (2) as a m eans of check­
ing resu lts actually  obtained in  commercial processing— RCA 
Electron M icroscopes are today paying large dividends on their 
cost in a num ber of Am erica’s m ost prom inent and progressive 
industrial plants.

Please address inquiries to E lectron M icroscope Section, 
Radio Corporation of America, Camden, New Jersey.

RCA ELECTRON MICROSCOPE



c i i i c a u o

B A K E R  &  CO., ■■INC.

N EW  Y O R K

S M E L T E R S . R E F IN E R S  A N D  W O R K E R S  O F  P L A T IN U M .  G O L D  A N D  S IL V E R

1 1 3  A s t o r  S t . ,  N e w a r k  5 , N . J .

SA N  FRAN CISCO

LOW
ssuw

F or m any years o u r nam e has been 
identified  w ith progressive research  
and the developm ent of pallad ium  
catalysts.

Palladium  is an  active catalyst fo r 
the  hydrogenation o f n itrocom pounds, 
ketones, aldehydes and  unsatu rated  
com pounds in  the  liqu id  phase at room  
tem peratu re . F o r instance:

Palladium on Activated 
Carbon Powder 5%

is used in  the industrial hydrogenation  
of terpenes, alkaloids, therapeu tic  
p reparations, vitam ins, dyestuffs and 
o ther organics.

We honestly believe you will benefit 
by conferring  with us on  any catalytic 
p roblem  you m ay have.
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Neches Butane Products Company, designed and 
built by The Lummus Company for the production of 
I 0 0 ,0 0 0  tons o f  b u ta d ie ne  p e r  ye a r ,  is managed 
by Gulf Oil Corporation, The Texas Company, Socony- 
Vacuum Oil Company, Inc., The Pure Oil Company, 
and Atlantic Refining Company.

A technical committee, composed of members from 
eight major oil companies and Lummus, investigated 
all butadiene process developments and selected the 
process steps used. Difficult and new distillation prob­
lems due to the magnitude of the operation and the 
complexity and exacting nature of the process steps 
were solved in light hydro carbon separations and 
purification. A measure of the magnitude of the project 
is shown in the utilities system including a feed water 
treating system and boiler plant for 2,200,000 pounds 
per hour of high pressure steam and a cooling water 
system of 225,000 gallons per minute circulation. The

fabrication and delivery of 72 large bubble towers, 
some of them 14 ft. diameter and 160 ft. high, were 
accomplished by construction of a shop on the site 
equipped with modern handling facilities and auto­
matic welding and forming equipment.

The petroleum chemical industry in its growth will 
require a solution of many new difficult and complex 
problems similar to those encountered in the develop­
ment of the synthetic rubber industry. Lummus by its 
performance in butadiene, styrene, phenol, toluol and 
explosives has proven itself the leader in this industry.

420 Lexington Avenue, New York 17, N. Y,
600 5. Michigan A ve ., Chicago 5, Illinois 

MelLie Esperson Building, Houston 2, Texas 
634 S. Spring St., Los Angeles 14, California 

70 Barn Vlill, Wembley Park, Middlesex, England



Y e s— WE CAN DO SOMETHING ABOUT IT
No matter what you want handled— for any branch of industry 

you select . . . Je ffrey has probably developed and installed 

material handling equipment to do it. For over sixty-five years, 

Je ffrey has accumulated knowledge by doing . . . has in­

creased efficiency and speeded production in thousands of 

plants.

W e stand ready to place this experience at your disposal 

Some of the proved products offered by Je ffrey  to speed proc­

essing are shown below.

(ESTABLISH ED  
IN 1877)

Jeffroy-T rcyfor N o. 5  sta n d a rd  pan fe e d e r ,  
(P a te n te d )  e le c tr ic  v ib ratin g  ty p e , 42** 
w id e  and 6 0 "  long w ith  re n e w a b le  liners

J effrey  scra p er  co n v ey o r  flight—  
sin g le or double stran d  chain— con* 
v e y s  on Incline or  horizontal run.

Jeffrey-T ray lor PB-2 g r a v ity  ty p e  sin g le  
d eck  e le c tr ic  v ib ratin g  scree n  (p a te n te d )  
eq u ipped  w ith  P a ten ted  H eller  p iano w ire  
clo th .

Jeffrey  b e lt  con yeyors  furnished In 
troughing or fla t b e lt  ty p es—-w idths  
from  14"  to  ¿ 0 " — anti-friction  
Idlers

J effrey  s te e l apron sec tio n . 
C onveys on incline o r  horizon­
ta l —• d ou b le-b ead ed  flights  
m akes con veyor  p ra ctica lly  
leak-p roof.

Bucket e lev a to r s  to  su it  
e v e r y  need— v er tica l or in­
clined*

T H E  J E F F R E Y  M A N  E F A C T E R I N  G C O M P A N Y
9 0 9 - 0 9  N O R T H  FO U R TH  ST R E E T , COJLITMBUS 1 6 , OHIO

SALES OFFICES: B u ffa lo  2 Detro it 13 Huntington 19 P ittsbu rgh  22
Ba ltim o re  1 C h icago  1 D en ve r 2 M ilw a u ke e  11 Scran ton  3
B irm in g ham  3 C le v e la n d  13 H a r la n  —  H e w  Y o rk  7 S t. Lo u is  3
Boston 16 C in c in n a ti 2 Houston 5 , P h ila d e lp h ia  3 S a lt  L a k e  C ity  1

.Jeffrey M fg . Co. U td . o f C a n a d a  —  H e a d  O ffice a n d  W o r k s:  M o n tr e a l
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T H E  K E N N E D Y  V A L V E  M F G .  C O .
ELMIRA. N. Y.

Figure 27 
Standard, Screwed Ends

S i m f J a

BtuSidLf,
^ b i d / u U U e

Assure easy opera­
tion, and lastingly  
trouble-free service. 
A vailab le  in non­
rising and rising
stem types; also out­
s i d e  s c r e w  a n d  
yoke. Built for steam  
p r e s s u r e s  up  to  
300 lbs.

Buy From Our Distributor
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¡JJt«• 17 , T eïinesi

A n o th e r  D e m p s t e r  
D e v e lo p m e n t  F o r  I n d u s t r i a l  M a t e r i a l s  H a n d l in g

m ateria ls  up to 15 0 0  d e g r e e s  F . . . an d  in 
e v e r /  o p era tio n  with o n e  truck serving from  
6  to 5 0  b od ies .

The ch an ces a r e  th a t th e a d v a n ta g e s  o f  
th e D em pster-D um pster can an d  shou ld  b e  
a d a p te d  to you r p la n t. Let our en g in ee rs  
co o p er a te  with yo u . W rite for ou r com ­
p le te  o p era tin g  m an ual N o . 2 4 2  now .

★
 A n oth er  typ ica l e x a m p le  o f  h ow  th e  

D em pster-D um pster is sav in g  tim e, 
m an pow er, trucks, tires, a n d  g a s  in le a d in g  
industria l p lan ts o f  a lm ost every  c lassification .

In this ca se , tw en ty  s ta n d a rd  D em pster- 
Dum pster drop -bottom  b o d ie s  o f  6  cu. yd . 
cap acity  ea ch , e q u ip p ed  w ith sp e c ia l tw in, 
se lf-b a lan cin g ,sp rin g  h in g ed  to p s ,a r e  sp o tted  
throu ghou t o n e  o f  A m erica's m ost v ita l w ar  
factories. A few  a r e  p laced  in con ven ien t  
spots for receiv ing  w a ste  an d  rubbish. 
Others a re  p la ce d  a t  s tra teg ic  p oin ts for  
recovering m etal sh av in gs. A s each  b ody  
is filled, fork ed  truck con veys lo a d ed  b od y  
to con ven ient p o in t w h e re  truck, eq u ip p ed  
with the D em pster-D um pster H oisting unit, 
hoists lo a d  to  carryin g p osition , an d  dum ps 
it a t d elivery  p o in t, a ll u n d er full control 
from driver's s e a t . W h en  em p ty  b od y  is

re tu rn ed , a n o th e r  lo a d e d  o n e , p erh a p s with  
a  d ifferen t ty p e  o f  m ateria l, is th ere  for  
h au lin g  an d  dum ping . . .  an  unin terru p ted  
cycle o f  m ateria ls  h an d lin g  using tw en ty  
b o d ies  b u t w ith on ly  o n e  truck.

In d o zen s  o f  o th er  p lan ts, variou s ty p es  o f  
b o d ie s  a r e  in use h an d lin g  m ateria ls  o f  
alm ost every  descrip tion  from  dust to  liquid  
. . . ligh t to  h ea v y  up to  7 \  ton s p a y  load  
. . . fin ished  an d  unfin ished products . . . hot
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th e .  a n c ie n t

th e  n a tio n -w id e  in te r e s t  in  je t  
p ea tin g  th e  offer. P le a s e  m ake 
¡ tte rh e a d  o f  y o u r  c o m p a n y  and  
R e a d in g , P e n n s y lv a n ia .

SEND YOU A RICH 

WOODCUT PRINT SHOWING THE

ORIGINAL USE OF JET PROPULSION
\

BY HERO OF ALEXANDRIA, 130 B.C.

W AD\HG-PRA1 T &.CADY
M A N U F A C T U R E R S  O F  . 

READING CAST STEEL VALVES AND FITTINGS 
PRATT & CADY BRASS AND IRON VALVES 

D’ESTE VALVE AND ENGINEERING SPECIALTIES

T h e  a n n o u n c e m e n t o f  th e  n ew  je t-p ro p e lle d  m y s te r y  
w a r  p la n e — u n s p e a k a b ly  f a s t  a n d  p o w e rfu l—ju s t  
g ives m o re  p ro o f  to  th o se  o ld - tim e rs  w h o  s tic k  to  th e  
id e a  t h a t  th e re  is  n o th in g  new  u n d e r  th e  sun .

A  C h icag o  n e w sp a p e r  in  a n  e d ito r ia l la te  in  J a n u a r y  
tra c e d  th e  id e a  to  H e ro  o f  A lex a n d ria  a n d  d a te d  its  
f irs t u se  as  130 B .C .— in  w h a t  is o f te n  ca lled  th e l 
o rig in a l s te a m  engine.

R e a d in g -P r a t t  & C a d y ’s re se a rc h  r a n  ac ro ss  th e  
. s to ry  a b o u t  five y e a rs  a g o — a n d  a  v e ry  e a r ly  d ra w in g  

o f  th e  s te a m  eng ine. W e lo c a te d  a n  o ld - tim e  w o o d c u t 
c ra f ts m a n  a n d  ask ed  h im  to  
sk e tch .

T h e  5 ¡4 "  x  5 J 2 " p r in ts  w ere  so  in te re s tin g  a n d  
in  th e ir  e a r ly  s im p lic ity  t h a t  w e offered  to  
copy , m o u n te d  o n  m a t  b o a rd  re a d y  fo r fram ing , 
a n y  w h o  w o u ld  like  one.

T o d a y , b ec au se  o f  th e  n a tio n -w id e  in te r e s t  in  
p ro p u ls io n , w e a re  re p e a tin g  th e  offer, 
y o u r  re q u e s t  o n  th e  le t te rh e a d  o f  
ad d re ss  o u r  offices a t

R e n d i n g ,  P a . ,  A t l a n t a ,  Bo s to n ,  C h i c a g o ,  D e n v e r ,  H o u s to n ,  Lo s  A n g e l e s ,  N e w  Y o r k ,  P h i l a d e l p h i a ,  P i t t s b u rg h ,  S a n  F r a n c i s c o

A  d i v i s i o n  o f  AMERICAN CHAIN & CABLE COMPANY, Inc. B r i d g e p o r t - C o n n e c t i c u t
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'T 'H E S E  m ach ines fill a lo n g  fe lt need fo r  do u b le  
red u c tio n  u n its  o f  th e  fu lly  enclosed type to  be 

used fo r  ag ita to rs , m ixers, o re  roasters, b e n d in g  
rolls, etc., re q u ir in g  a v e rtica l sh a ft d rive . B u ilt in  
standard  ra tio s in  various types o f assem blies ra n g ­
in g  from  40 to  1 to  250 to  1 fo r  a ll com m on  m o to r

speeds an d  a w ide  ran g e  o f  h o rsep o w er ra tings.
Jo n es B u lle tin  N o . 75 covers com ple te  de ta ils  on  

these W o rm -H elica l Speed R educers , w ith  ra tin g  
ta b le s , d im e n s io n  d ia g ra m s ,  to r q u e  c h a r ts  a n d  
o th e r  a p p l i c a t io n  in f o r m a t io n .  W e  s h a l l  be 
pleased  to  send you  a copy.

I
•  Jo n es  W o rm -H e lic a l S p eed  R ed u c e r •  Jo n es  W o rm -H e lic a l S peed  R e d u c e r  d r iv in g  •  Jo n e s  W o rm -H e lic a l S peed  R e-
on  o re  ro a s te r  w ith  sec tio n  o f  d u s t g u a rd  a  la c q u e r  a g i ta to r . A s im p le  d es ig n  p rev en ts  d u c e r  o n  a  p a p e r  m ill a g i ta to r  d r iv e ,
rem o v ed  to  sh o w  fina l g e a r  re d u c t io n . le ak ag e  o f  o il a lo n g  th e  v e r t ic a l lo w  sp eed  sh aft.

W i k  i O n m  F O U N 0 8 Y  4  M A C H IN E  H i  4 4 l 5 ;R 4 o » « v e l*  R e a d ,  C h ic a g o  2 4 , I llin o isH P *
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To look a t i t  you w ouldn’t see m uch to  “ ah-h” about.
I t’s small. W eighs less than 4  pounds. B ut when 

you note its capacity . . .  its efficiency curve . . .  its 
perform ance record . . .  then you begin to take notice.

You see, we designed th is pum p fo r operation  in 
another world, high in  the heavens . . .  in  rarefied , 
subzero a tm ospheres...fo r planes dem anding fuel to 
m aintain speeds of five miles per m inute and  better.

Pesky things can, and did, happen to pum ps up 
there. But no m o re . . .  since we perfected engine- 
driven pum ps w ith relief and by-pass valves that 
m aintain efficiency regardless of tem perature . . . 
since we perfected fuel pum p refinem ents which

handle “ d ry ” h igh-octane aviation  gasoline a t close 
to 100 p er cent vo lum etric  efficiency . . .  since we 
developed a m otor-driven booster pum p w ith  a new  
im peller w hich is approxim ately  20 p e r  cent m ore 
efficient on a pow er consum ption basis than  any other 
now in use on centrifugal pum ps of equivalent size.

By m astering  these and m any o ther a irc ra ft pum p­
ing problem s, PESCO can give you fluid hand ling  
equipm ent of en tirely  new  perform ance. E qually  im ­
proved PESCO equipm ent is also adap tab le fo r all 
types of pum ping  needs; hydrau lic , a ir, vacuum  and 
liquid . M ay we tell you m ore abou t PESCO P um ps 
and PESCO E ngineering Service?

SEND FOR THIS BO O K “ Pressurized P ow er a n d  C ontrolled  

Flow  b y  PESCO” . This b ook  p ictoria lly  te lls  th e  story  o f  PESCO 

eq u ip m en t, m an ufactur in g  fa c ilit ie s  a n d  en g in e e r in g  serv ice . A  cop y  

w ill b e  m a iled  p rom p tly  u p on  req u est.

w r i t e  t o  . . .
PESCO Product* C o .
Industry Survies B 
11610 Euclid A venue 
Cleveland 6, Ohio

“ Out of another world”  
comes an amazingly better  

Liquid Handling Pump
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Bemis MULTIWALL PAPER SNIPPING BAGS. . .

BEMIS BRO. BAG CO
Peorio, III. • East Peppered, Mass. • Mobile, Ala.

Son Francisco, Calif. • Wilmington, Calif. • St. Helens, Ore.
Boliimce * Boston • Brooklyn » Buffalo • ChoHot** * Chicago * Den»*r 
Detio* • Howi'on • Indianapolis • Kansas City • Los AagaWt • U w iw  
Memphis • Wi»n»opoIn • Nr« O'Uons * Nr« Yo*k City • Nodolk • Ohio- 
homo City • Omaha • S*. Low«» * Salma * Salt LaheCity * S«o»H* * Wichita

B E T T E R  B A G S  F O R  8 6  Y E A R S

Y o u r
B r a n d

i

l ?u$0<S&s§gsf

f | p |

CALL IN THE BEMIS MULTIWALL PAPER BAG EXPERT
Bemis has a staff o f  M ultiw all Paper 
Bag experts -which are a t  your service 
w hether you  are a  Bemis custom er o r 
n o t. Call up o n  us any tim e you  have a 
tro u b le so m e  p a c k a g in g  p ro b le m . 
Y ou’ll find the Bemis M an an  expert 
on all phases o fsuchp rob lem s, w heth­

er it  be bag design ,bag  closing equip­
m ent, sh ipp ingorsto ringbags.L eth im  
study y o u r packaging  operations. H e 
may suggest ways to  increase o u tp u t, 
low er m an pow er, cu t costs o r  reduce 
w aste. H is call w ill co st you  n o th in g  
and place you u n d er no  ob liga tion .
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G-E X R D  Powder Camera 
with specimen mount

BOILER SCALE 

N0SEL1TE 

SODALITE 

ANALCITE 

MAGNETITE

¡8

X-RAY DIFFRACTION AT WORK
A new boiler had been in operation at the Dow Chemical Com­
pany at Midland, Michigan for a short time when a number of 
tubes ruptured on the hot side. When the tubes were sectioned, 
a hard scale was found. An x-ray analysis of this scale gave a 
pattern which was identified as containing a mixture of noselite, 
sodalite, analcite, and magnetite.

From the results the boiler expert concluded (1) that the hard 
scale lowered heat transfer and caused excessive temperature and 
oxidation of the tube wall, and (2) that the cause of the hard 
scale was in the feed water system. The feed water used was that 
returned from other boilers and was given an oil treatment— 
this introduced alumina and silica, which later reacted in the
hotter areas to form the hard scale. A revision of the oil treat­
ment system eliminated the scale.

Here again, is evidence of the unusual importance of x-ray 
diffraction investigation, and how a seemingly difficult problem  

was readily solved by a G-E XRD Diffraction 
Unit. You, too, may have problems which can 
best be solved by x-ray diffraction. If you wish 
full information about this unit and its applica­
tion to your problems, write or wire, today, to 
Department N53. The services of our X-Ray 
Diffraction Laboratory are yours for the asking.

GENERAL i f |  ELECTRIC 
X-RAY CORPORATION
3 0 1 2  J A C K S O N  B L V D . CHICAGO [12), I I I .,  U. S. A.
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W I L L  T H I S

VACANT CHAIR
Y O U  M O N E Y

A N D  M A R K E T S  ?

If the "paper technician’s chair" remains 
vacant during your conferences on present 
or postwar production plans, you may be 
passing up economies and improvements 
vital to the future progress of your business.
Mosinee Paper Technicians have met many 
of the demands of war service by develop­
ing "special analysis” industrial papers, 
with properties never before considered 
possible in paper. Today, industrial papers 
have broader utility . . . and will have still 
more in postwar use.

engineered by The Mills of  
to meet your exact needs, may 

speed up processing, assembly or packaging 
operations . . . replace critical materials, 
lower your costs, multiply your markets.
Call for a Mosinee Paper Technician to 
fill that "vacant chair.” The broad exper- 

facilities of the Mills of Mosinee 
are ready now to go to work on problems 

or postwar product planning

Please address  
yo u r  le tte r  

" A tte n t io n  D e p t , Q'*
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LENGTHEN "ON STREAM" TIME OF TOWERS

Cq&s ef¿rtdm v
W h e n  b u b b le  caps m ade o f  R ep u b lic  
E N D U R O  S tain less S teel g o  in to  
serv ice, they  h o ld  b ac k  th e  day w h en  
th e  to w e r  m ust be ta k e n  off s trea m  
fo r  m a in ten an ce  o r  rep lacem en t.

H e n c e ,  th e y  in c re a s e  p r o d u c t io n  
tim e —step  u p  efficiency o f  o p e ra ­
t io n —red u ce  costs.

R e p u b lic  E N D U R O  S ta in less S teel 
res is ts  c o r ro s io n  a t h ig h  o r  lo w  
te m p era tu re s . I t  p rac tica lly  e lim i­
na tes  co k in g . I ts  h ig h  s tren g th -to -  
w e ig h t ra tio  p ro v id es  l ig h t  w e ig h t 

- a n d  in s u r a n c e  a g a in s t  b r e a k a g e .

fa b r ic a tio n  o f  a w id e  v a r ia tio n  o f  
d e s ig n s  to  o b ta in  g re a te s t efficiency.

Y ou’ll find  th is  m o s t n o b le  o f  fe r­
ro u s  m e ta ls  a lo n g  te rm  co s t-sav e r 
in  m any  refin ery  a p p lic a tio n s . I t  h as  
p ro v e d  its  d e s ira b ili ty  in  b u b b le  
trays, to w e r  lin e rs , h o t  v a p o r  lin e s , 
h e a te r  tu b e s , r e tu rn  b e n d s , valves, 
p u m p s  a n d  o th e r  p laces.

E N D U R O  a n d  its  re la tiv e  c o r ro -  
s io n -re s is ta n c e  in  th e  p re s e n c e  o f  
v a rio u s  su b s tan ce s?  W rite  fo r  d e ­
sc rip tiv e  l i te ra tu re  c o n ta in in g  th e  
co m p le te  s to ry .

REPUBLIC STEEL CORPORATION
A lloy Steel Division

Sales Offices • Massillon, Ohio 
GENERAL OFFICES •  CLEVELAND 1 ,  O H IO
Berger M anufacturing Division •  Culvert Division 
Niles Steel Products Division • Steel and Tubes Division 
Union Drawn Steel Division • Truscon Steel Company 
ExportD epartm ent: Chrysler Building, New York 17, N.Y.W ould  you  l ik e  to  k n o w  m o re  a b o u t

Other Republic products include Upson Bolt
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OVER THE HUMP
with war-swollenJreighl

You are look in g  at the w orld ’s largest classification yard.
Here, 8 ,000  cars a day, loaded with freight roll down  

the hump, are sorted and sent on  their way to cities and 
hamlets across the breadth o f the land.

T hese loaded cars ro lling  downgrade to the classifica­
tion tracks would gain tremendous momentum were it 
not for the electrical retarders placed at intervals along  
the track. These retarders slow  up the cars by gripping  
the w heel flanges with steel fingers.

H ere is another job where Foote Bros, gears are w ork­
ing  24 hours a day helping get America’s m ost important 
job —w inning the war—done.

But the sturdy speed reducers—the compact actuators— 
the extreme precision gears that Foote Bros, are today 
producing for the Army, the Navy and for industry hold  
prom ise to American manufacturers o f new efficiencies in 
the transmission o f power made possib le by new engi­
neering developm ents—new manufacturing "know how s” 
acquired in the stern laboratory o f war.

F O O T E  B R O S . G E A R  A N D  M A C H I N E  C O R P O R A T I O N  
5 2 2 5  S o u th  W estern  B o u le v a rd  •  C h ic a g o  9 , I l l in o is

B R O  S .
‘P rto e 'o  TH z& uqh "B a tten



D e Laval
For SEPARATION-CLARIF ICATION-CON CENT RATION

C E N T R I F U G A L  
P R O C E S S I N G  

S Y S T E M S

Bowls of the De L aval 
Oil Purifiers are of the 
“c o n s t a n t  efficiency” 
type — the degree of 
p u r i f i c a t i o n  i s  n o t  
a f f e c t e d  b y  t h e  r e ­
moved sediment, which 
accum ulates outside of 
the zone of separation.

CHOOSE THE N O R I A ?

THE DE L A V A L  SEPARATOR COMPANy
165 Broadway, New York, 6 427 Randolph St., Chicago, 6

D E L A V A L  PA C IFIC  C O ., 61 Beale St., San Francisco,19

TH E DE L A V A L  C O M P A N Y , Limited 
MONTREAL PETERBOROUGH W INNIPEG V A N C O U V E R

'W 'O U  w o u ld  n o t ch o o se  th e  o ld  A s ia tic  w h e e l, th e  n o r ia , to  p u m p  y o u r  
w a te r  to d a y  —  th e re  is a  b e t te r  w ay . B u t  so m e  o th e rw ise  m o d e rn  

p la n ts  c o n tin u e  to  em p lo y  e q u a lly  o b so le te  g r a v i ty  s e t t l in g  p ro c e s se s  in  
a t te m p t in g  to  so lv e  p ro b le m s  o f s e p a ra t in g  o r  c la r ify in g  v a r io u s  liq u id s .

G ra v i ty  s e t t l in g  in  m o s t  ca se s  is  a s  o u t of s te p  a s  th e  n o r ia .  T o d a y , 
D e  L a v a l  S e p a r a to rs  a n d  C la r if ie rs  u ti l iz e  c e n tr ifu g a l  fo rc e , m a n y  th o u ­
s a n d s  o f t im e s  s t r o n g e r  th a n  g ra v ity ,  to  s e p a ra te  in s ta n ta n e o u s ly  a n d  
c o n t in u o u s ly  tw o  liq u id s  of d if fe re n t specific  g ra v it ie s  o r  to  re m o v e  so lid s .

T h e  r e s u l t  o f u s in g  D e  L a v a l  I n d u s t r ia l  C e n tr ifu g a ls  is  t h a t  p ro c e s s e s  
c a n  b e  s im p lified , c o s ts  c u t ,  th e  p r o d u c t  im p ro v e d , a n d  o u tp u t  in c re a se d . 
D e  L a v a l e n g in e e rs  h a v e  h a d  m a n y  y e a rs  of e x p e r ie n c e  s o lv in g  d ifficu lt 
p ro b le m s  of s e p a ra tio n ,  c la r if ic a tio n  a n d  c o n c e n tra t io n  so  th a t  th e  so lu ­
t io n  to  y o u r  “u n u s u a l” p ro b le m  m a y  be in  o u r  files —  n o w .

W r i te  fo r  a d d i t io n a l  in fo rm a tio n .
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NEED A N Y  H E L P . . .

NEW PRODUCTS FOR FUTURE B U S I N E S S ?
The R ustless  D evelopm ent D iv is io n  — concentrating

entirely on Stainless Steel Billet, Bar and Wire products — 
knows how to en g in ee r the correct grade of Stainless Steel 
into any product.

WHEN YOU WANT 
TO KNOW ABOUT 

STAINLESS

R U S T L E S S
N ow  a v a ila b le  fo r a d d i ­

tio n a l w a r t i m e  a p p l i c a ­
t i o n s ,  S t a in l e s s  S t e e l s  
p ro v id e  m ea n s  of im p ro v ­
in g  th e  p e rfo rm a n ce  of o u r 
fig h tin g  e q u ip m e n t.

R u s t l e s s  w i l l  b e  g la d  
to  h e l p  y o u  s e l e c t  t h e  
p ro p e r g rad e .

Trained through broad experience with thousands of diversi­
fied applications, this special service division of Rustless will 
be glad to render every possible aid to Designing Engineers 
now working on special future plans or products.

Any request for information with reference to the proper 
selection of Stainless Steel, what grade to use, best conditions 
under which to use it, or details concerning its fabrication 
will have our prompt and personal attention. If you have a 
specific problem, call our nearest District Office.

If It s  Urgent, A s k  R u e  

W o lfe  5 4 0 0 ,  B a lt im o r e

P h o n eR u s t l e s s B y

1 3 M a r y la n d

P v u tc icu t?  ST AI NLE SS  S T E E L  S x c b u iv d y

R U S T L E S S  I R O N  A N D  S T E E L  C O R P O R A T I O N ,  B A L T I M O R E  1 3 ,  MD.

SALES OFFICES: BUFFALO CHICAGO •  CINCINNATI •  CLEVELAND DETROIT

LOS ANGELES NEW YORK •  PHILADELPHIA •  DISTRIBUTORS IN PRINCIPAL CITIES
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f  5 0  Y E A R S '  \  
E X P E R IE N C E  E N A B LE S  1  

U S T O  BU ILD  D E P E N D A B LE  
V A L V E S

A large percentage of the m en w ho  
build Fairbanks V alves h a v e  specia lized  
in that work for from 20 to 40 years.

Isn't it only natural that this con cen ­
tration should result in producing, better, 
more reliable valves?  And isn't it evident 
that there must b e  real merit in the prod­
ucts of a  concern that can  sur­
vive the business storms of 
more than half a  century? r f  m t  ■[' 

The long life, reliab le per- 
form ance and  low
m aintenance cost of J
Fairbanks V alves re-
fleet the care an d  en- rapr- \
during quality built W-- . 
into them.

W rite for our in- 
teresting C atalog
No. 42, and nam e \W>

k of our nearest dis- * ' -gt
k  tributor.

TH E FAIRBANKS COMPANY
393 L A F A Y E n E  ST .,

N E W  Y O R K , 3, N . Y .  

h k .  B O S T O N , M A S S .
PITTSBURGH, PA.
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