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MAKE HASTE SLOWLY

HAT E W ERE LATE in getting started with our 
re-armament program. Already there is mounting 
pressure on the part of the public to show results. 
Already there is a great temptation to rush head
long into a frenzied drive for production—a process 
that may well lead to dire consequences.

Increased output must not be gained at the ex
pense of health and safety. Multiple shifts and 
overtime work will often be necessary to meet the 
demands being pu t on industry but we must not 
lose sight of the fact that there is a limit to human 
endurance. The British Health of Munitions Work
ers Committee has shown that the rate of output 
per man falls off rapidly as the proportion of over
time increases. Nor are engineers and plant execu
tives exempt from damage to health and efficiency 
through overwork. Such men, who must give them
selves unstintingly to their jobs, are not readily 
replaceable. The best interests of the national 
defense program demand that man-power be con
served if our industries are to maintain high pro
ductivity.

There is a second and more startling consequence 
of haste which must constantly be in our minds. 
Serious plant accidents that result in great losses of 
life and property are all too frequent in pei’iods of 
emergency. W ithin the past few weeks we have 
witnessed at least one major disaster and several 
minor ones tha t have taken an unprecedented toll 
of fatalities from among the employees of chemical 
industry. The prim ary causes of these accidents 
may never be determined but it  would be eminently 
unfair to the companies and governmental agencies 
involved to imply that any lack of safety precau
tions was a contributing factor. These plants and 
arsenals were built and operated in accordance with 
the best knowledge and experience of men who are

recognized leaders in our profession. In  extending 
our sympathies to those who have suffered these 
great losses, let us resolve to help in every way we 
can to prevent the recurrence of any tragedies of a 
similar nature.

Chemical industry has set some enviable records 
in accident prevention during recent years. In  
1939 it ranked seventh in frequency and seven
teenth in severity of accidents among the th irty  
major industries charted annually by the National 
Safety Council. This progress has been made be
cause the industry thoroughly believes in safety 
and has gradually developed the knowledge and 
skill to protect its workmen against its inherent 
hazards as well as those common to all of industry. 
These statistical records will now suffer a tem
porary setback as a result of the recent casualties 
but the basic safety work of the industry must be 
renewed with redoubled energies.

Finally, quite apart from human hazards, is the 
rather obvious futility of trying to move too fast 
with new technical developments. One reason for 
the sound growth of chemical industry, which is 
almost unique among industries, is the standard 
chemical engineering sequence of laboratory-to- 
pilot-plant-to-commercial-production. Extraordi
nary defense needs may prove a temptation to skip 
steps in that process, to rush into even larger units 
without necessary knowledge and experience. But 
it is important to remember that we cannot now 
afford to build any more inoperable chemical plants 
like some the Armistice saved in 1918. Nor do we 
want any white elephants of surplus capacity and 
obsolete equipment to plague the industry when 
this emergency is over.

For all these reasons, and others you can easily 
deduee, we say, “ Make haste slowly—and safely!”



FIGHTING THE SABOTEUR

R e c e n t  e x p l o s i o n s  and fires in plants of the process 
industries again spotlight a serious problem which 
every division of industry must face if it partici
pates directly or indirectly in defense measures. 
Here is a twofold responsibility: F irst to take the 
necessary precautions against accidents from 
human and equipment failure and second, to pre
vent the opportunity and chance of willful damage.

In  this latter responsibility, the Department of 
Justice is ready to aid. I t  has specially trained 
men in its sabotage prevention squads who will 
assist industries in making surveys of men, meth
ods and equipment. Any plant that does not feel 
thoroughly certain of its own precautions can se
cure cooperation by addressing the Federal Bureau 
of Investigation in Washington with respect to 
any undertaking having importance from the 
national defense. There may be a number of cases 
where this skilled and strictly confidential coopera
tion may be needed. Chemical industries should 
not hesitate to ask for it  where such need is evident.

MAKINGS OF GOOD INSPECTORS

A n  e x p e r i e n c e d  c h e m i c a l  e n g i n e e r , whose 
modesty prevents our use of his name, has written 
of some of his experiences in American explosives 
plants during World W ar I. We had asked his 
opinion about the need for chemically trained in
spectors. “ There is no question,”  he said, “ about 
the necessity for having inspection work stem from 
within the service. Outside efforts would only add 
to confusion . . .  I recall with some sadness a
pathetic condition at the ..............  p lant during
1917-18. The personnel department at Washing
ton had sent us three young men as inspectors. 
None of these had ever seen smokeless powder be
fore and they were naturally scared stiff. The 
superintendent was having his troubles with the 
labor gang, so I  had to take the boys over myself. 
Ended up by placing them in the laboratory where 
they remained for the duration of the war. Under 
no circumstances were they cut out to be in
spectors. ’ ’

FR O M  AN

“ In  my opinion here are some of the qualifica
tions that good inspectors should have:

(a) Outstanding loyalty to the country, above 
bribery and knowing something about discipline, 
preferably as a result of service training.

(b) Knowledge of men plus some experience 
in handling skilled labor. Rejection of material 
may play havoc not only with production but 
with morale.

(c) Chemically-minded, yes, and metallurgi- 
cally minded too, but of even greater importance 
is to be endowed with an awareness of the simple 
principles of science.”

In  conclusion our friend adds a thought that can 
well be pondered by all of u s : “ When we get into 
the war game, we are in a grimy business. I t  de
mands real men with character as well as initia
tive.”

AMMONIA VS. NITRE

W h e n  t h e  p r e s e n t  e m e r g e n c y  has passed there 
may be from 50 to 100 per cent more capacity for 
ammonia synthesis in the United States than can be 
used on peace-time activities. Some of this will be 
government-owned equipment in plants that pre
sumably are to become strictly standby defense 
units. B ut some of the surplus will be owned by 
big chemical enterprises. A t least the latter will 
represent a potentiality of surplus production that 
is already worrying some executives.

If  the present m ilitary program is expanded to 
provide capacity to service 4 million men under 
arms, as Washington now talks, there will be still 
greater demands for ammonia or nitric acid. Re
cently i t  has been suggested tha t this further 
increase be accomplished by use of Chilean nitrate 
rather than by building more ammonia-oxidation 
capacity. This proposal has three real merits. 
I t  would eliminate the threat of greater idle sur
plus ammonia capacity. I t  would permit neces
sary production of nitric acid with less immediate 
new capital investment by the government. It 
would give Chile a market for some of the nitrate 
which tha t nation now finds difficulty in selling 
elsewhere.

There can be no simple generalization as to 
“ the best p lan”  for such complicated circumstances 
as are now being met. B ut chemical engineers will 
be wise in avoiding the hasty conclusion that there 
is no justification for return  to the old nitre pot
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E D IT O R IA L  V IE W PO IN T

to meet the prospective demands of explosives 
manufacture. Such warning is probably not amiss 
just now when this question must be settled with 
one eye on the diplomatic consequences in Chili 
while the other is looking out for a cheap and ready 
source of needed nitric acid.

WHAT OF THE AFTERMATH?

E v e r y  u n j u s t i f i a b l e  r i s e  in prices brings us that 
much nearer to a peak from which descent is almost 
sure to prove disastrous. We need only go back 
to the history of chemical prices during World 

■ - W ar I to recall the dizzy heights reached in that 
period of inflation. And anyone who had to liqui
date high-cost inventories in 1920 and 1921 at ten 
cents or less on the 1919 dollar, knows how ru th
less were the processes of deflation. This time, if 
a t all possible, we want to avoid that terrible ordeal.

I t  is probably inevitable that some prices will 
rise. In  a number of cases there may be adequate 
justification. But if this country is going to escape 
governmental control and the type of price-fixing 
that has been forced on all the warring nations of 
Europe, it is time that all industries try  their 
best to forego reckless and unjustifiable increases. 
Chemical industry has already shown its desire for 
stability a t fair-profit levels. Let us hope we can 
continue on that course during this emergency.

PREPARING FOR CONSCRIPTION

N e w s  that chemical plant employees will not be 
exempted as a group from m ilitary service has been 
received with surprise in some quarters. Even 
though a chemical plant is an essential industry 
working on Government orders, the law expressly 
forbids any wholesale exemption of technical men. 
Each case will be decided individually. Actually 
“ exemption”  is not a good word to use in this sense. 
“ Deferment”  is the proper term.

Employers should note this important point 
because it means a number of things to them. They 
can never be certain that key employees will not 
be drafted six months hence so they are therefore 
allowed but six months to train  substitutes. I t  thus 
becomes essential for every employer to take stock 
of his personnel. He should determine which men 
are most likely to be drafted and should make 
arrangements for replacements. In  cases where 
replacement is very difficult or impossible, the

employer should be prepared to apply to the local 
draft board for deferment of service for such 
individuals. I t  has been admitted by Government 
spokesmen that employers’ applications are likely 
to receive greater consideration than employees’.

There is, however, no occasion for immediate 
alarm. I t seems unlikely that the first draftees will 
be inducted into service before December 1. Mean
while employers have an opportunity to formulate 
their policies in regard to military service. They 
are not required to “ guarantee”  the employee a 
job after his period of service; however, they must 
show just cause for not doing so. Many companies 
in the chemical industries have already announced 
policies of aiding the draftees in other ways as well. 
Most of them will maintain group insurance 
premiums. Many will pay the draftee two, three 
or four weeks’ pay upon his induction. Some have 
even volunteered to make up the difference between 
Army pay and his former salary. A few have 
offered to contribute to the support of the draftee’s 
family in case a married man should be drafted; 
however, it is improbable that men with dependents 
will be'drafted in the present program.

Employers who show willingness to cooperate by 
adopting some of these policies will probably 
receive preferential treatment in their applications 
for deferment.

THE WATCHED POT

L i k e  t h e  p r o v e r b ia l  w a t c i i e d  p o t , the national 
defense program seems as though it will never 
boil-— at least th a t’s the way the general public 
probably views the situation. Actual deliveries of 
warships, guns and explosives are still a long way 
off. But all this only proves that getting ready 
for a big military program takes time.

I t  is going to be a responsibility of many chemi
cal process industries to take some part in ex
plaining this situation to outside critics. Some 
delays seem inexcusable. Others represent inevit
able time factors. There is an opportunity for 
cooperation between those of us who should under
stand the difference and the many outside of the 
industry who do not. We are a bit more likely 
to be believed when we say that it takes a full 
year to build a large explosives plant or even 
longer to complete research, development and final 
manufacture of an entirely new product for which 
new processes and equipment are necessary.

CHEMICAL & METALLURGICAL ENG INEERING  •  OCTOBER 191,0 • 873



M aking  A lum ina 

a t M obile

JAMES A. LEE M an agin g  Editor

C hem ical & M eta llu rg ica l Engineering

• C fiem . & M e t. I N T E R P R E T A T I O N  " ■

This is an unusually splendid exam ple of straight-line 
flow of materials, the raw m aterials entering at one end 
and the finished alum ina leaving from the other. The 
layout differs from that usually seen. Here production 
is limited to a  single product, and that is m ade in such 
an enormous volum e that it is most efficient to house 
each step in the process in an individual building. 
Because of the tremendous volume of materials that must 
be handled conveying equipment has p layed  an im
portant part in this great plant.— Editors.

O NE OF THE GREAT NEW CHEMI
CAL p l a n t s  tha t is p laying an 

im portan t p a r t  in industrializing the 
heretofore agricultural South is that 
of the Aluminum Ore Company, a 
subsidiary of the Aluminum Com
pany of America, a t Mobile, Ala. 
M any of the p lants are being located 
a t the source of the raw  m aterials 
of which the southern states have 
been so abundantly  supplied by na
tu re ; however, in this case the p lan t 
site was chosen a t the P o rt o f Mobile 
because of its accessibility to the 
Com pany’s ships bringing the raw  
m aterial, bauxite, direct from  de
posits across the Gulf o f Mexieo.

The operations of the p lan t were 
planned so as to take fu ll advantage 
of straight-line flow of m aterials, the 
raw  m aterials entering a t one end 
and the finished product leaving from  
the other.

The layout differs from  tha t usually 
seen. H ere production is lim ited to

Bauxite from Surinam is un loaded  a l the M obile plant 
of the Aluminum C om pany of A m erica sh ow n  above
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a single product, and th a t is made in 
such an enormous volume tha t it is 
most efficient to house each step in 
the process in  an individual building.

A p lan t site was selected along the 
river so tha t the bauxite could be 
transferred  from  ship to storage at 
the p lan t with a minimum am ount of 
handling. I t  is sufficiently large to 
perm it considerable expansion of the 
present m anufacturing facilities. The 
first unit which was completed about 
two years ago was designed fo r a 
capacity  of 500,000 lb. of anhydrous 
alum ina p er day, but the efficiency 
has been so fa r  improved that the 

.p lan t has exceeded this amount. The 
capacity  of the p lan t a t present is
1,000,000 lb. per day, although by 
Jan . 1, 1941, this capacity will have 
been increased 50 p er cent.

The principal raw  m aterials used 
in producing alum ina are bauxite, 
lime, and soda ash. All o f these can 
be obtained from  domestic sources,

but this p lan t located on tidewater 
secures its bauxite from Surinam. 
I t  is brought across the Gulf of Mex
ico in boats, through the Mobile 
River and Three-Mile Creek, where 
it is unloaded by the bulk-handling 
facilities o f the A labam a S tate Docks. 
The elam-shell buckets and gantry  
cranes unload the bauxite onto a belt 
conveying system which discharges 
in an enormous storage building. A 
hopper in the floor o f the building 
discharges the m aterial onto another 
belt conveyor which carries the baux
ite to the grinding building. All 
tram p iron th a t may be present is 
first removed by passing the ore over 
magnetic pulleys. I t  is then dropped 
into a p rim ary  hammer mill. The 
mill discharge is carried by screw 
conveyor and bucket elevator to the 
screen feed bins. These bins dis
charge onto vibrating screens which 
separate the fine material. The over
size tailings are conveyed to their

special bins which feed two secondary 
hammer mills. The discharge from  
the secondary mills is also conveyed 
to the screen feed bins. The two- 
stage grinding is a closed circuit with 
the screens producing bauxite, 100 
per cent o f which has the desired 
fineness.

Lump quicklime is unloaded from  
freight ears by a track  hopper onto 
a  belt conveyor which also term inates 
in the grinding building. Grinding 
of the lime is done in another ham 
mer mill. The two ground raw  ma
terials are transferred  by screw con
veyors and bucket elevators to the 
fine m aterial bins located in the ad 
joining mixing building.

These m aterials are spouted by 
gravity  through butterfly valves into 
weigh hoppers. Individual charges 
of bauxite and lime are weighed 
at regular intervals. The relative 
amounts depend on laboratory analy
ses of the bauxite and the liquor with
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Bauxite is  con veyed  from the great 
storage building on belt conveyors

The aluminum trihydrate is separated  
from the spent liquor in thickeners

Trihydrate is  heated  w hite hot to drive of 
the chem ically  com bined w ater

Aluminum trihydrate slurry is  pum ped to 
Dorrco filters w h ere  m ost of the moisture 
is  rem oved. It is d ischarged  from the filters 
into screw  conveyors lead ing  into calcining  
kilns

Loading alum ina into sp ec ia l covered  
hopper cars to b e taken to other plants to 
b e reduced  to the m etal
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which it is to be mixed before being 
processed.

This liquor is a solution of caustic 
soda which dissolves alum ina from  
the bauxite, form ing a solution of 
sodium alum inate and leaving in  sus
pension the im purities of the bauxite. 
Im purities consist principally  of iron 
oxide, titanium  oxide and silica.

An electric tim er blows a signal 
horn a t regular intervals. On this 
signal the operator drops the charge 
from  the weigh hopper into a mixing 
vessel located below. A stream  of 
liquor flows into this m ixing vessel. 
Rotating paddles s tir  the contents of 
the mixer and a slu rry  is discharged 
from  the mixer and pum ped to the 
next building where the digesters are 
housed.

In  the digesters the slurry  is mixed 
with an additional volume of p re
heated liquor, and steam is injected 
to raise the tem perature. The result
ing thin slu rry  flows to a series of 
digesting vessels which are equipped 
with ag itating  paddles on central 
horizontal shafts.

D uring passage through the diges
ters, the m ixture is held a t elevated 
tem peratures fo r a sufficiently long 
time to allow completion of the chem
ical reaction. This consists of the 
solution of the alum ina as sodium 
alum inate and precip itation  of dis
solved silica in the form  of sodium- 
aluminum silicate.

SODIUM ALUMINATE LIQUOR

On leaving the digesters, the sodium 
alum inate liquor with a suspension 
of im purities known as “ red mud” 
passes through tanks where the p res
sure is reduced and the liquor is 
thereby cooled. The steam evolved 
is used in tubu lar heaters to preheat 
the liquor on its way to the digesters. 
Condensate from  all tubular heaters 
is recovered fo r  use as boiler feed, 
wash w ater fo r  the subsequent p rod
uct, and make-up fo r the mud wash
ing system.

The suspension of mud and liquor 
is pum ped to Kelly filter presses, the 
leaves of which are covered with cot
ton duck. The mud cake deposited 
on the press leaves is given a  two- 
stage washing, afte r which the press 
is opened and the mud removed from  
the leaves by a stream  of water from  
a rubber hose. The mud falls through 
hoppers into the m ixing trough. From  
here the mud slu rry  is pum ped to 
settling ponds located on Blakely 
Island  across the Mobile River from  
the p la n t site. The overflow from  
the mud settling ponds is returned to 
the p lan t fo r use as wash w ater in 
the Kelly presses. The mud itself is

a waste product a t the present.
L iquor filtrate and weak liquor re 

sulting from  mud washing in the 
presses are conveyed through a 
trough to a filtrate tank located ju st 
outside the filter press building. From  
the filtrate tank the liquor is pumped 
to a series of elevated coolers.

Liquor from  the coolers flows by 
gravity  into a storage tank and is 
then pumped to the precipitation de
partm ent. F u rth e r cooling is p ro
vided if  necessitated by high a t
mospheric tem peratures, and the 
liquor then goes to precip itating  
tanks. These are cylindrical tanks 
24 ft. in diameter and 75 ft. high, 
in which means are provided fo r  cir
culation of the contents. Each tank 
fu ll of liquor is given a seed charge 
of previously precipitated aluminum 
trihydrate and circulated fo r from  30 
to 60 hours. D uring this operation 
approxim ately one-half of the alum
ina content o f the liquor precipitates 
as aluminum trihydrate and is de
posited upon the seed charge p a r 
ticles.

W hen the circulation is stopped, 
the contents o f the tanks are pumped 
into thickeners where the precipi
tated  hydrate is separated from  the 
liquor, the final clarification being ac
complished by D orr tray  thickeners. 
P a r t of the hydrate which settles in 
the thickeners is returned to process 
as seed charges fo r subsequent p re
cip ita tor tanks of liquor. Clarified 
liquor overflowing the tray  thickeners 
has soda ash added to make up for 
the soda losses of the previous cycle. 
I t  is then passed through preheaters 
and returned to the process.

The balance of the hydrate is re
moved from  the bottom of the thick
ener and passed through a series of 
washing thickeners. These thickeners 
are large tanks sim ilar to those in 
which the hydrate is settled. On 
leaving each washing thickener the 
hydrate slurry  is diluted with succes
sively weaker wash w ater in a coun
te r-cu rren t' wash. The slurry  of 
washed hydrate is then pum ped to a 
storage tank in the calcining depart
ment.

From  the bottom of this storage 
tank hydrate slu rry  flows by gravity  
to Dorrco filters which discharge into 
screw conveyors feeding the ro tary  
kilns. These kilns are 9J ft. by 250 
ft. N atural gas is used as the fuel.

COOLING THE ALUMINA

The m aterial leaves the kilns at 
1800 deg. F . a f te r  having lost the 
chemically combined w ater as well as 
free moisture. The hot alumina 
passes through a refractory  spout

into a rotary cooler in which the 
tem perature is reduced by a blast of 
cooling air. A large p a r t of the 
cooler construction on the feed end 
is stainless steel. H o t a ir  from  these 
coolers supplies preheated a ir  fo r the 
combustion in the kilns.

On leaving the coolers the alumina 
falls into a Peek conveyor which 
elevates it to the top of the shipping 
bin. I t  passes through vibrating  
screens before dropping into the bin 
so as to remove lumps.

ALUMINA IS SHIPPED

From  the shipping bin the alumina 
is spouted into the top of specially 
designed steel hopper bottom ears 
spotted on a track  scale. The ears 
have a capacity of approxim ately 
75 tons, and are used to transport 
the product o f this p lan t to the 
reduction p lan ts o f the paren t o r
ganization, the Aluminum Company 
of America. These la tte r  p lan ts are 
located where hydro-electric power 
is available. In  the loading depart
ment are also facilities fo r bagging 
alum ina fo r shipm ent to other cus
tomers.

The plot on which the p lan t was 
constructed is sandy low ground 
which made it necessary to sink ap 
proxim ately 20,300 piles. A t the 
present time, the level of the entire 
area is being raised several feet by 
means of sand deposited as dredge 
spoil from  adjacent operations.

Machine shops and locker rooni- 
restau ran t building are brick con
struction with book-tile roof. The 
boiler, a ir compressor, bauxite stor
age and calcining buildings are steel, 
covered with corrugated galvanized 
sheet. The grinding, mixing, digester, 
heater, filtration and precipitation 
buildings are covered with Robertson 
protected metal sheeting.

The last of these is unique, fo r only 
the operating floor which is at the 
top of the precip ita ting  tanks is en
closed. These g rea t 75-ft. tanks are 
in fou r rows of eight each. The 
operating floor of each is supported 
by steel beams fastened to the tank 
a few feet below the floor; they do 
not extend to the ground. W hile 
they are grouped and appear from  
the ground to be fastened together, 
each tank and its operating  floor is 
separate. This is made necessary by 
the sway of the tanks when operated.

The w riter wishes to take this op
portun ity  to express his appreciation 
fo r the courtesies shown him on the 
occasion of his visit to the p lan t by 
Mr. Duncan Smith, sreneral superin
tendent. and Mr. R ichard S. Stokes, 
assistant general superintendent.
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How C arb ide Tests Equipm ent 
To P reven t Accidents
JAMES J. DUGGAN, Director, P rocess S a le ty  D epartm en t. Carbide & C arbon C hem icals  Corp., South C harleston , W . V a .

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

Four-fifths of all serious injuries in chem ical plants are due to 
m echanical causes, according to the accident prevention studies 
of the National Safety Council. It is highly important, therefore, 
that organized attention should be directed toward the elimination 
of m echanical hazards, especially  those involving machinery and 
equipment. Carbide & Carbon Chemicals Corp. has done this effec
tively by setting up an independent Process Safety Department 
charged with accident prevention through periodic tests and inspec
tion of its machinery and equipment. The work of this department 
and the benefits to be gained by this type of organization are pre
sented here by its director in this abstract of the paper Mr. Duggan  
presented before the Chemical Section of the National Safety  
Council in Chicago on October 8, 1940.— Editors.

IN 1934 THE MANAGEMENT of the 
Carbide & Carbon Chemicals 

Corporation decided to extend the 
scope of its safety  work to reduce 
not only accident severity and 
frequency ra tes but to reduce me
chanical failures and fire hazards. 
I t was believed tha t the corporation 
could thus increase overall p lan t 
efficiency and help to assure con
tinuity  of production.

The theory was sound, and a sep
arate  departm ent was established to 
originate and supervise test and in
spection routines. This departm ent 
was to be known as the Process 
S afety D epartm ent. I ts  direction 
was to be independent o f those p r i
m arily in charge of production or 
equipment, thus allowing a free ex
pression of opinion concerning the 
condition of the equipm ent and the 
character of its maintenance without 
being influenced by someone whose 
p rim ary  interests centered on getting 
maximum production or keeping 
m aintenance at lowest cost. Freedom 
to state conditions exactly as found 
and to criticize constructively were 
considered the prim e requisites fo r 
a  successful test and inspection 
organization.

The Process Safety D epartm ent 
originated procedures based on sound 
engineering principles. The various 
code requirem ents, fo r example, were 
considered standard. E very source 
of inform ation was utilized and 
where standard  practice procedures 
were applicable to p lan t conditions 
they were included. The services 
rendered, however, were in no way 
intended to relieve a departm ent 
supervisor of the responsibility fo r 
the safe operation or m aintenance of 
his equipment. The procedures were 
intended :

1. To establish a system fo r  p eri
odically testing and inspecting all 
machinery, equipment, and safety 
devices.

2. To eliminate a possible cause of 
fire, explosion, or accident through 
decreasing the likelihood of any 
mechanical failu re of equipment.

S. To record all tests, inspections.

and repairs by providing suitable 
repo rt form s and record systems fo r 
fu tu re  reference.

4. To circulate all reports and in
form ation compiled to the depart
ment heads and all other interested 
persons tha t they may know as 
nearly  as possible the condition of 
equipment.

5. To establish safe operating 
pressures by standardized re-test 
pressures and procedures, m aking 
each successive test or inspection 
identical, thus giving means fo r de
term ining the exact conditions of 
equipment based on p ast tests.

6. To provide proper tools, in stru 
ments, and such other equipm ent as 
may be found necessary to carry  on 
the test and inspection w ork as thor
oughly and efficiently as possible.

7. To correlate corrosion rates and 
estimate the life of all equipment 
and to recommend the replacem ent 
of old or defective equipment before 
it actually fails in service.

8. Through the data  thus compiled, 
to be of assistance in the establish
ment of design, construction, and 
maintenance standards.

9. To study the design of new 
equipm ent and p lan t layout in an 
effort to eliminate the repetition of 
conditions found to be hazardous.

10. To effect cooperation between 
production, maintenance, engineer
ing, and inspection forces th a t each 
might benefit by the experience of 
the others.

11. To keep the p lants perpetually  
new through the replacem ent of de
fective equipm ent or machinery.

The application was not found as 
difficult as originally anticipated. 
Investigation revealed the fac t th a t 
a large portion o f the necessary work 
was already being done. Efficient 
rep a ir  work was effected through the 
existing m aintenance departm ents. 
Tests of some nature were being 
made following each rep a ir  fo r  the 
purpose of determ ining the fac t tha t 
satisfactory  repa irs  had been made. 
V arious inspection schedules had 
been established fo r  the convenience 
of departm ent heads. The record 
of such work, however, was very 
incomplete and lacking in detail 
and thoroughness. To make a long 
story short, much effort was be
ing exerted with little benefit. There
fore, when definite procedures were 
p u t into effect the actual w ork p er
form ed was not m aterially increased 
and the small increase necessary was 
soon justified. W hen properly  or
ganized the total time chargeable to 
process safety  work, which includes
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all fire protection work, is less than 
i  of 1 per cent of the total p lan t 
man-hours.

Such a system, applicable to any 
type of industry, may be summarized 
as follows:

1. I t  must have the approval of 
the management.

2. The system fo r gathering data 
m ust be routine, specific in require
ments, and efficient in operation.

3. Complete cooperation between 
all p lan t departm ents is essential to 
insure com pilation of all data.

4. À  repo rt must be made of each 
rep a ir  as well as each test and in
spection. Inform ation concerning 
operating  irregularities are valuable 
also in compiling an accurate serv
ice record. These reports must be
come a p a r t o f the record system.

5. A means of identification of all 
m achinery and equipm ent must be 
provided. F o r example, equipment 
can be grouped such as motors, com
pressors, boilers, stills, etc., and 
numbered in ro tation  either by de
partm ent or installation.

6. All test and inspection work 
must be under the supervision of one 
departm ent to eliminate repetition 
and to insure complete coverage and 
the following of approved pro
cedures.

7. All equipm ent should be p re
pared  fo r  test and inspection by 
the maintenance departm ent mechan
ics or operating departm ent per
sonnel. This arrangem ent eliminates 
the necessity fo r duplication of 
effort. The actual test, however, 
m ust be applied, or a t least super
vised, by an authorized inspector.

8. Inspectors should coniine their 
efforts to a detailed analysis of the 
present condition of equipm ent in 
o rder to establish the rate  of cor
rosion or deterioration and the safe 
■operating life of the equipment. 
W hen this inform ation is passed on 
to the maintenance and design de
partm ents it will assist them m ate
rially  in deciding the p roper rep a ir  
an d /o r  change in  design fo r fu tu re 
installations.

9. The reports submitted should 
form  a “service record” of each in
dividual piece of equipm ent and be 
kep t in a convenient place accessible 
to all interested persons. I f  neces
sary, duplicate systems may easily 
be maintained.

10. W hen periodic test and inspec
tion reveals equipm ent to be un
satisfactory  fo r the operating con
ditions to which it is subjected, it 
should be removed to a less severe 
service or condemned and completely 
removed from  service. This decision

is reached by applying sound engi
neering principles, and by consulta
tion w ith the p lan t engineering and 
maintenance engineering depart
ments.

All inform ation should be circu
lated to or made available to all 
units of a p lant or p lan ts within a 
corporation that they may judge 
sim ilar equipm ent in sim ilar service 
under their supervision. W ith  this 
inform ation available to maintenance 
and design engineering groups, 
fu tu re p lan t extensions or replace
ments can be made to the best ad
vantage elim inating the repetition of 
hazardous conditions and assuring 
more efficient p lan t operation. In 
efficiencies in the design and fab ri
cation of machinery and equipment 
can many times be rectified if de
tailed field experience as reflected in 
the service record is called to the 
attention of the supplier.

The results to be obtained from  a 
program  of periodic test and inspec
tion are far-reaching. The experi
ence of the Carbide and Carbon 
Chemicals Corporation has proved 
tha t fact beyond a doubt. The equip
ment is better m aintained and the 
personnel has been better educated 
as to mechanical limitations. A brief

summ ary of this program  as outlined 
indicates th a t :

1. P lan t machinery and equipment 
have been operated more efficiently.

2. The plants have been provided 
with an additional means of fire p re
vention.

3. A continuing service record has 
been provided fo r  all equipment.

4. D ata have been compiled fo r 
fu tu re design and maintenance.

5. A means of education o f the 
p lant personnel has been effected 
through the circulation of detailed 
reports giving to them inform ation 
heretofore not available as to the 
condition and lim itations of equip
ment under their supervision and 
control.

6. Overall p lan t efficiency has been 
increased.

7. Accidents have been prevented.
In  a final analysis based on per

sonal experience, I have found no 
excuse fo r accidents, tha t they can be 
eliminated, tha t prevention measures 
are economically sound and that 
there is enough available inform ation 
on the subjects involved which, if  ap 
plied to individual or specific prob
lems, will enable any organization 
successfully to carry  out an accident 
prevention program .

Safety  is the No. 1 consideration, at Carbide’s  fam ous chem ical plant
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This Sterling d eep  w e ll turbine pump is one of 18 
pum ping from a  depth of 700 ft. for the W estvaco  
Chlorine Products Co., South Charleston, W . V a.

P u m p i n g  of w ater supplies fo r 
industrial p lants lias undergone 
considerable change during the past 

25 years. A t the beginning o f that 
period, w ater pum ping equipment 
was greatly  different from  th a t now 
usually seen in p lan ts o f the p ro 
cess industries. W ells were usually 
pumped by some form  of recipro
cating pum p or by air-lifts and, 
while centrifugal pum ps were be
ginning to appear in this service in 
considerable numbers, neither in  de
sign nor application could today’s 
economies be realized.’ tfT' Modern -water supply  methods are 
based in  large p a r t upon experience 
obtained in the supp ly  of w ater for 
m unicipal and agricu ltu ral purposes 
in the more arid  regions of the 

-;i'.TJnited States, like California and► .y% _
the. Southwest. There, where most 
surface stream s d isappear during 
the yearly  d ry  season and w ith few 
‘na tu ra l lakes to draw on, the meager 
supplies provided by im pounding 
the scanty ra in fall soon proved in 
sufficient. Recourse was first had to 
shallow wells, which served fo r a 
time. Soon, however, the w ater level 
in these wells receded and it became 
necessary to ta p  the large supplies 
of groundwater lying a t deeper levels.

As the depth of wells increased, 
the designers of well-pum ping equip
ment were forced to develop pum ps

Suitable and econom ical sources for water is a problem that has 
recently com e to the fore with m any process industries. Increasing 
water costs owing to shrinking supplies, and the need for establish
ing plants in new  locations for normal expansion or defense pur
poses, are among the causes for this interest. In the first article of 
this series, in September, the author discussed water requirements 
for process industries, and also the types of water supplies in vari
ous parts of the United States. This second paper deals with modern 
methods of water supply pumping. The third and concluding 
article, to be presented in our December issue, will have as its 
subject the solution of typical pumping problems in handling water 
and other liquids in processing, as distinguished from primary 
water supply pumping, as in the present article. —  Editors.

tha t would operate economically and 
w ithout undue maintenance require
ments at these deeper levels. The 
suction lif t a t which a pum p can 
operate effectively is stric tly  limited, 
so tha t it became necessary to place 
the pum p down in the well. As a 
result, the pum p was compelled to 
raise the w ater to a g rea ter discharge 
height, in which the distance from  
the pum p in the well- to thife surface 
of the ground was added to the 
height (head) to which the water 
had to be raised above ground.

This evolution in design resulted 
in  the development o f the vertical 
deep well turbine pum p, which be
cause of its relatively high efficiency 
and its trouble free operation, has 
more or less pre-em pted the field of 
well pum ping. Modified designs of 
vertical pumps, suitable fo r  pum p
ing w ater a t lower heads, were de
veloped because of the success of the

Pomono deep  w e ll turbine pump operat
ing on a  h ead  of 480 ft. in a chem ical 

plant at Fort Worth, Texas
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deep well pum p. More recently, 
vertical pum ps have begun to be 
applied to m any pum ping opera
tions other than w ater supply, be
cause o f their characteristics of good 
perform ance, low maintenance, small 
floor space requirem ent and self
prim ing operation.

V arious pum p m anufacturers give 
these vertical pum ps a variety of 
names, but the nomenclature of the 
Pomona Pum p Co. will serve for 
illustration. The three im portant 
classes, according to this company, 
are the deep well turbine pum p, the 
mixed-flow pum p, and the propeller 
pum p. The deep well turbine pum p 
is essentially a centrifugal pum p of 
the “ turbine” type in which the 
w ater enters a t the inner periphery 
of the im peller and, on leaving the 
outer tip s  of the im peller blades, 
passes through vanes which convert 
into pressure the velocity im parted 
to the w ater by the impeller. Since 
wells are limited in diameter, the

diameter of the pum p and hence the 
pressure head created by one impeller 
and set of vanes is also limited. 
Therefore, deep well pum ps are 
usually made up of a series of 
turbine pumps, or stages, one above 
the other, so arranged tha t the dis
charge of the first stage enters the 
suction of the second stage, and 
so on.

A three-stage deep well turbine 
pump, arranged fo r direct-connectcd 
electric drive with surface discharge 
is shown in Fig. 1. As indicated by 
this sketch, the deep well pum p is 
normally set in a well lined with a 
metal casing tha t is pierced in its 
lower portion to adm it w ater from 
the water-bearing s tra ta  of the 
ground. Below the first stage of the 
pum p is a bearing to hold the stub 
end of the pum p shaft and a strainer 
to keep coarse g rit out of the pump. 
Above the last stage of the pum p a 
“column” or tube extends up to the 
top of the well, where it is rigidly

secured. This column serves as a 
delivery pipe to conduct the w ater 
that is being pum ped to the top of 
the well. I t  also serves as a  means 
of support fo r the shaft bearings and 
it carries the weight o f the pump. 
Discharge a t the top of the well can 
be piped up to suit the installation. 
The pum ping un it is submerged in 
the well to a point below the w ater 
level.

Deep well turbine pum ps also can 
be driven from  engines through gear
ing, or can be belt-driven from  en
gine or motor.

A recent design of motor-driven 
deep well pump, shown in F ig. 2, 
is equipped with a submersible mo
tor, instead of being driven from 
above as is the pum p in F ig . 1. This 
design avoids the use of the long 
shaft extending down from  the top 
of the well. Consequently there are 
fewer bearings, less friction loss and, 
where the well is not straight, there 
is avoidance of excessive wear on

Discharge
elbow

Column
pipe

Uotor_
cable

■Strainer

M ercury -
s e a l

Motor

■Oil
¡eve!
ind ica tor

—  Surface  
. 1 plate

. Well 
'casing

Fig. 1, Left— Pomona m ulti-stage deep  
w ell turbine pump with direct-connected  
motor, installed  in a  w ell casing  for d e
livery to an overhead  w ater supp ly  tank

K ey  to re fe re n c e  le t te r s :  a , en tra n c e
sw itc h  : b, m o to r s t a r t e r  ; c, c u r re n t  co n 
tro l re la y  ; rf, p re s su re  co n tro l sw itc h  ; e, 
m o to r ;  / ,  a i r  vent, v a lv e ;  g, p re lu b ric a tio n  
w a te r  co n tro l v a lv e  ; h, p re lu b ric a tio n  
w a te r  p ipe  ; i. check  valv e  ; j ,  g a te  v a lv e  ; 
k , w a te r  lu b ric a te d  ru b b e r  b e a r in g ;  I, t u r 
b ine pum p bow l ; tn, sem i-open  im peller ; 
n, su c tio n  s t r a in e r

Fig. 2. Right— D eep w e ll turbine pump 
with subm erged motor, a s  built by Byron 
Jackson Co. An oil se a l prevents w ater  
from com ing in contact w ith the motor
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F ig. 3— Propeller type Pomona pump show n installed  on a  
w ooden  support over a  river, for liiting larg e  amounts 
of w ater to a  reservoir or tank situated on the bank

Fig. 4— M ixed-flow Pom ona pump arranged  to lift w ater  
from a  concrete sump or caich  basin . By m ulti-staging this 
type of pump, m uch higher h ead s can b e  handled

ro tating  parts . This design also 
eliminates need fo r  a stuffing box 
around the shaft a t the top of 
column, thereby reducing friction 
and avoiding any leaks. Bearing 
loads with this pum p are said to 
be about h a lf  those encountered with 
the surface drive type of deep well 
pum p. A nother advantage claimed 
fo r the design is tha t the motor al
ways operates a t the same tem pera
ture, regardless of the a ir  tem pera
ture a t the surface.

LOW-LIFT PUMPS

The propeller pum p shown in Fig. 
3, is designed fo r  delivering large 
capacity  a t low heads. I t  is of the 
axial flow type. That is, the w ater 
flows through the impeller in a direc
tion parallel to the axis of the pum p 
shaft, instead of flowing from  the 
center o f the im peller to its outside 
periphery, as in a turbine or volute 
centrifugal pum p. This im peller re
sembles a ship’s screw in appearance. 
I t  propels the w ater upw ard through 
the pum p column and develops only 
a small am ount of centrifugal action. 
P ropeller pum ps can lif t large 
quantities o f w ater compared to other

pumps, but only a t low heads. Under 
such conditions, they operate a t high 
efficiency, but as the head is in 
creased, the horsepower required in 
creases and the capacity  falls off. 
E xcept fo r  the pum p impeller and 
casing design, propeller pum ps are 
sim ilar to deep well pum ps. Their 
main use in process industry  w ater 
supply  is fo r  raising  w ater through 
low lifts  from  rivers or lakes, where 
the w ater level is likely to vary  but 
where a fa ir ly  constant supply  is 
necessary.

Mixed-flow pum ps, one of which 
is shown in F ig. 4, are in the main 
sim ilar to p ropel’.er pum ps, except 
tha t the im peller is modified, so that 
a pum p of this type will produce 
a pressure head from  two to three 
times tha t of a propeller pum p of 
corresponding size. These pum ps are 
applied where the work to be done 
is interm ediate between the field of 
the deep well turbine pum p and the 
propeller pump. Mixed-flow pum ps 
can be multi-staged, as are deep well 
pumps, in order to pum p water 
against higher heads.

F ields of application of these 
three general types of w ater supply

pum ps overlap. This is clearly shown 
by F ig. 5, a pum p allocation chart 
developed by Pomona Pum p Co. in 
which the shaded portions show 
where the three types of pum ps over
lap. The lim its shown on the chart 
fo r each type of pum p are based 
upon Pom ona design, but other 
m anufacturers offer the same types 
fo r approxim ately the same head- 
capacity  conditions. An estimate of 
the required m otor ra tin g  can be 
obtained by dividing the w ater horse
power by the pum p efficiency.

VOLUTE PUMPS

In  addition to the three classes of 
vertical pum ps already described— 
pum ps th a t were developed specifi
cally fo r  handling w ater but are 
now frequently  used fo r  other liquids 
— the volute centrifugal pum p is also 
used, in  vertical mountings, fo r 
handling w ater and other liquids. 
This is the same type of pum p so 
commonly used in horizontal mount
ings fo r  general pum ping service. 
In  the vertical type, i t  m ay be of the 
close-coupled design in which the 
pum p is mounted directly below the 
motor, or the so-called “sum p” pum p
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design shown in Tig. 6 may be used, 
in  which the pum p is suspended from  
the m otor base on a column of su it
able length. In  w ater supply  work, 
these vertical volute pum ps are 
adapted  to installations where a 
suction lif t is involved and are suit
able fo r  suction lifts  up  to a maxi
mum of 20 ft.

C apacity fo r  a  deep well turbine 
pum p will range up to about 10,000 
gal. per xnin., while head will range 
from  50 to 800 ft. W ith  the low- 
lift, propeller-type of vertical pump, 
capacities range up to 100,000 gal. 
per min. fo r a single-stage pump, 
with heads up to about 25 ft. Mixed- 
flow vertical pum ps have capacity 
and head ranges between those of 
the deep well turbine and propeller 
pumps. The capacity  and head range 
of volute centrifugal pum ps will 
vary  with the design and size. One 
■well-known line has capacities from 
20 to 450 gal. per min., w ith a head 
range from  60 to 250 ft.

VERTICAL PUMP APPLICATIONS

As indicated by the inform ation 
given on the various classes of verti
cal pumps, equipment is available 
to meet with low operating and 
maintenance costs the w ater supply 
needs of any process industry  plant. 
This equipm ent has undergone many

Fig. 6— V ertical "sump" type pump 
using a  Sterling volute centriiugal su s
p ended  b y  a  column from the p late sup

porting the motor

years of development, with resulting 
improvement to the point where its 
reliability in service may be depended 
upon by the process industry p lant 
needing definite quantities of w ater 
without in terrup tion  (see Cliem. £  
Met., Sept. 1940, page 622).

The ordinary application of this 
pum ping equipment presents no 
difficulties not already solved in sup
plying w ater fo r municipal purposes, 
or in irrigation or other fields where 
vertical pum ps are now the accepted 
means of w ater handling. W here 
deep wells are the source of supply, 
it is necessary to go to greater ex
pense than when the supply is from 
shallow wells, because both the con
struction of the wells, and the deep 
well turbine pumps, cost more than 
is the case with shallow' wells and 
pum ps of lower head range. How
ever, these deep wells are a necessity 
in some regions because no other 
adequate source of water is available.

A nother reason fo r using deep 
wells as a source of w ater is the 
necessity fo r a supply  a t a low 
tem perature. W ater from  streams, 
lakes or shallow wells will vary  in 
tem perature as the seasons change 
and m ay be as high in tem perature 
as 90 deg. F . during the hot months. 
W hen cool w ater fo r  use in con
densers, cooling coils and like p ro 
cessing equipment is needed in large 
quantity , it may prove to be a saving 
to invest in a deep well and the 
necessary pum ping equipment to 
supply  naturally  eool w ater ra ther 
than to depend on artifically cooled 
water.

However, in choosing a water 
supply, it is advisable to keep in

mind tha t ground w aters are likely 
to be harder and to have a greater 
m ineral content than surface waters. 
This is particu larly  true in most of 
the states situated “between the 
mountains” and “away from  the 
coasts,” where considerations of n a
tional defense are causing many of 
the new process industry  p lan ts to 
be erected. This fac t was brought 
out in the first article of this series 
(see Cheni. & Met., Sept. 1940, pp. 
622 to 625, and particu larly  the 
table on p. 624).

H ard  w aters and those of high 
m ineral content must be treated be
fore they are suitable fo r  use in 
m any process industries. Even when 
such w ater does not enter into the 
process in any way, but is used only 
in cooling equipment, boilers and the 
like, its use may cause serious prob
lems through the scaling up of equip
ment or stoppage of flow in pipe 
lines. F o r example, in a coal p rod 
ucts p lan t in Ind iana a new well 
was sunk to augm ent an insufficient 
w ater supply  and to provide cool 
w ater to use in new cooling coils that 
were being' installed in the benzol 
plant. W ithin two months, the coils 
had been so reduced in efficiency 
through scale form ation tha t a differ
ent source of w ater had to be sought. 
And, incidentally, the cost o f remov
ing about 3/16 in. o f flint-like scale 
from  hundreds of feet of pipe in the 
coils drove home the lesson tha t it 
pays the chemical engineer to give 
thoughtful attention to the quality 
of his water supply.

Vertical pum ps have not been so 
widely applied by industrial plants 
fo r pum ping w'atcr from  shallow

Fig. 5— Diagram  developed  b y  Pomona Pump Co. to sh o w  fields of application  
of deep  w e ll turbine, m ixed-flow and propeller type pum ps a s  used  in w ater  

supply. Shaded portions sh ow  w here the three types overlap
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wells, stream s and lakes as have 
horizontal pum ps and other types 
of pum ping equipment. However, 
such applications are now being 
made more frequently, not only be
cause of the suitable characteristics 
of the pumps, but also because of 
the relatively low cost o f installation. 
Vertical pum ps can be suspended 
from a small and inexpensive struc
ture in comparison to the foundation 
needed fo r horizontal pum ping equip
ment of equal capacity and head.

SOME NOTABLE INSTALLATIONS

N ear Fresno, Calif., a pum ping 
installation supplies over 2,000 gal. 
per min. o f cooling w ater from  the 
San Joaquin  River. Three vertical 
pum ps are installed, each of 750 gal. 
per min. capacity  at 362 ft. head. 
These pum ps are seven-stage deep 
well turbine pumps, operating at 
1,750 r.p.m . and each driven by a 
direct-connected 100-hp. motor. The 
pum ps are installed over the river 
on a p la tform  th a t is 50 f t. above 
normal w ater level. This platform  
and the walkway connecting it to 
the river bank are of trestle con
struction. W hile the whole structure 
is light in weight and inexpensive, 
it is am ple to support the pum ps 
on a level w ith the bank and above 
any possible high w ater. Such a 
construction is much less costly than 
the elaborate structure and precau
tions against flood tha t would be 
necessary if  pum ps of horizontal 
type had been used, ra the r than the 
vertical pum ps tha t were selected.

In  Southern California, near Los 
Angeles, a supply  of w ater was 
sought from  the norm ally dry  bed

of the San Luis Rey River. I t  was 
known tha t an am ple supply  of 
w ater existed below the river bed, 
so tha t a  well in the river bed would 
tap  a constant source. However, a t 
certain  times the river bed is sub
jected to flooding and any well in it 
had to be protected from  contam ina
tion by flood w aters and from  scour
ing by flood, while the pum ping 
equipm ent itself and its electric con
nections needed to he proof against 
flood damage.

In  solving this problem, an 18-in. 
diameter well easing protected by a 
steel and concrete covering was ex
tended to a depth of 42 f t .—below 
any possible scouring action of floods. 
In  this casing is a 14-in., two-stage 
deep well turbine pum p of 1,000 
gal. per min. capacity a t 60 ft. head. 
M otor drive fo r  the pum p is by a 
submerged motor below the pum p 
unit, supplied with power from  a 
cable buried 12 ft. deep beneath the 
river bed.

Above the river bed level, the well 
is capped with a steel housing, 26 in. 
in diam eter and cylindrical in shape. 
This offers a  minimum of resistance 
to flow of the stream  during floods 
and to im pact of flood debris. The 
discharge line from  the pum p is 
carried out of this steel structure 
and extends down to a  point 12 ft. 
below the river bed where it runs 
through the same trench with the 
power cable, secure from  damage.

W hile this w ater supply  could 
have been secured in some other 
manner, the advantage of the method 
selected is evident from  the sim
plicity o f the work th a t had to be 
undertaken in the bed of the river

in order to secure protection during 
periods of flood.

An unusual w ater supply, involv
ing the use of two pum ps in one 
well, has been installed in Riverside, 
Calif. The purpose of this installa
tion was to provide a supply  a t three 
different rates of delivery, w ith a 
minimum of expense fo r both wells 
and pump-house.

UNUSUAL PROBLEMS

The well is 468 f t.  in depth. F or 
the first 50 f t.  its diam eter is 36 in., 
reduced to 20 in. fo r the rem ainder 
of the depth. Two deep-well turbine 
pumps, one of 1,200 and the other 
of 2,400 gal. per min. capacity  are 
installed side by side in the well, 
each with a total head of 230 ft. 
Thus the installation has capacities 
of 1,200, 2,400, or 3,600 gal. per min., 
all a t maximum efficiency. The re 
inforced concrete pum p house neces
sary  to accommodate this installation 
is only about 21x13 ft. in outside 
dimensions.

The three examples ju s t given well 
illustrate how readily  standard  de
signs of vertical pum ps can be 
adapted  to unusual or difficult p rob
lems of water supply. In  the same 
way, vertical pum ping equipment, 
sometimes of standard  and sometimes 
of modified design, is adaptable over 
a wide range o f pum ping problems 
occurring in the handling of water 
as well as other liquids in the course 
of processing operations. In  the con
cluding article of this series, a num 
ber of these processing pum ping in
stallations will be discussed, in order 
to illustrate how certain pum ping 
problems have been solved.

W here ground w aters are too hard, frequently great
est econom y can b e ach ieved  through the u se  of a  
w ater cooling tow er. This modern aerator type at
m ospheric cooling tower, w hich w a s  recently erected

by The Fluor Corp., Ltd., for the A m erican Potash & 
Chem ical Co., at Trona, Calif., h a s  a  coo led  w ater  
capacity  of 25,000 g a l. per min. It is b e liev ed  to be  

the largest such  tow er in the world
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N otes on  th e  D esign an d  O peration  of a  
H igh T em pera tu re  Dowtherm  System

RICHARD E. HULME C hem ical E ngineer, Bradford, Pa.

' C h em . & M e t. I N T E R P R E T A T I O N  ...........

Many high temperature heating processes are now being carried 
out through the use of indirect heat transfer media such a s Dow
therm. Compared to direct heating, any vapor medium m akes pos
sible much closer control, usually with marked improvement in 
yield and guality of the product. In comparison with steam, how
ever, Dowtherm vapor permits temperatures up to about 700 deg. F. 
at relatively low jacket pressures and still without appreciable de
terioration of the medium. However, m any new  problems in design, 
materials and technigue are thus introduced. The complex and in
teresting installation described herein furnishes much valuable  
information applicable in similar forthcoming installations.— Editors.

S u c c e s s  of certain chemical or 
physical chemical reactions de
pends largely on the maintenance 

of uniform  tem perature conditions. 
To obtain uniform  tem peratures 
heat must, in most cases, be either 
added or removed depending on the 
results desired. In  the cases where 
heat is to be added the use of con
densing vapors to supply  the heat 
has a  number of advantages. In  
high tem perature systems, tha t is, in 
the tem perature range of 450 to 700 
deg. F ., certain m aterials such as 
diphenyl, the Dowtherms and sim ilar 
m aterials offer certain economic ad
vantages over steam or direct heat.

Some time ago the w riter had 
occasion to design such a system 
using Dowtherm “A ” (eutectic mix
ture of diphenyl and diphenyl oxide) 
as the heat transfe r medium. The 
unit as finally evolved has operated 
successfully between the tem perature 
lim its of 400 and 700 deg. F . fo r 
over a year. In  arriv ing  a t the final 
design it  was necessary to satisfy 
such lim iting conditions as control 
of condensing tem perature within 
plus or m inus 2 deg. F . ; definite 
restrictions on tube wall tem per
atu res; the simultaneous supplying 
of heat to five different users each 
operating  a t a  different tem perature 
and requiring  differing quantities o f 
heat; and above all, provisions fo r 
an extreme degree of flexibility.

The system was designed to sup 
ply heat to a distillation un it en
gaged in close fractionation work. 
I t  replaces the conventional direct- 
fired furnaces commonly used in the 
petroleum industry  in distillation 
work where tem perature require
ments preclude the use of steam. 
Fuel efficiency may be g rea ter or less 
than with direct-fired equipment, de
pending largely on the complete 
design. M ultiple flashing as here 
described makes it possible to obtain 
higher efficiencies than with a con
ventional Dowtherm system.

The unit was built out-of-doors 
except fo r  some of the instrum ents 
which were all assembled inside a 
control room. I t  consisted of a  F os
ter-W heeler Corp. Dowtherm vapor

generator with a rated capacity of 
approxim ately 1,600,000 B.t.u. per 
hour; five users or heaters with 
auxiliary equipment, a flash drum, 
a receiver and a pum p. Dowtherm 
vapors a t 95.4 lb. per sq. in. absolute 
(690 deg. F . sa turated) pass from  
the generator through a 6-in. vapor 
line to two users, as in the flow 
diagram  on the following page. The 
condensing pressure in each of these 
users is controlled by means of air- 
operated m otor valves actuated by 
Foxboro pressure controllers. The 
Dowtherm condensate from  these 
users discharges through two H anlon- 
W aters d rainer traps to a  flash drum.

Pressure conditions are such that 
a little over 60 per cent of the enter
ing condensate flashes into vapor in 
the flash drum. The balance of the 
vapor required to m aintain pressure 
is adm itted to the flash drum  from  
the 6-in. main through an air-ope
rated, motor-valve pressure con
troller, sim ilar to tha t mentioned 
above, actuated by the flash drum 
pressure. The vapors from  the flash 
drum supply  heat to a  th ird  user. 
The condensate from  both the flash 
drum and th ird  user discharges 
through two A rm strong bucket type 
traps  to a Dowtherm receiver. The 
pressure in the receiver is usually 
held low enough to allow from  15 to 
20 p er cent of the condensate reach
ing it to flash into vapor. The vapor 
thus form ed is fed to two users, one

of which is controlled by the desired 
condensing pressure in the user. The 
fifth user takes only the excess vapor, 
thus m aintaining the receiver p res
sure constant. Both users are located 
above the receiver so tha t the hydro
static head in the condensate return  
lines to the receiver make it  possible 
to operate them a t pressures a few 
pounds lower than the receiver p res
sure. I f  more vapor is required than 
is obtained from  flashing it m ay be 
had by a small connection from  the 
6-in. main to the receiver.

The receiver acts as final recep
tacle fo r the liquid Dowtherm before 
it is pumped back into the vapor 
generator. I t  also acts as general 
storage point fo r all Dowtherm in 
the system when the un it is not in 
operation. Roughly 80 lin. ft. o f l-in . 
copper tubing on the bottom of the 
receiver serves to keep the Dowtherm 
a t 200 deg F . o r higher while the 
Dowtherm is in storage so th a t there 
will be no delay in sta rting  up. In  
practice the receiver has operated a t 
pressures ranging from  4.5 lb. per 
sq. in. absolute, up to 43 lb., or 
roughly from  400 to 596 deg. F . The 
low pressure was o f course obtained 
with the help of a je t condenser fo r 
removing any gas or a ir  th a t accumu
lated in the system. W hen it is de
sired to operate w ithout the fifth 
user in service it is only necessary 
to let the pressure in the receiver 
rise until a  balanee with the heat
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Hook-up diagram  of D owlherm  vapor h ea lin g  system  w ith five users  
operated at different tem peratures

requirem ents of the rem aining user 
is reached. U nder these conditions 
the fourth  user really  controls the 
receiver pressure.

F rom  this description it  will be 
apparen t th a t the Dowtherm is twice 
flashed a t successfully lower p res
sures. The advantages obtained are a 
graduation  of tem peratures down
ward to meet the individual require
ments of the users; a smaller quan
tity  of heating medium circulated 
per unit quantity  o f heat tran s
ferred ; and a g rea ter operating  tem
perature differential between the 
vapors leaving the generator and the 
liquid condensate retu rn ing  to the 
generator. I t  is the relatively low 
latent heat of the Dowtherm “A” 
tha t makes double flashing feasible.

The same je t condenser used to 
obtain low operating  pressures was 
also connected to all users so tha t 
they could be purged of any gas tha t 
from  time to  time might accumulate. 
I t  was found th a t the p roper loca
tion fo r the vent connection in a 
shell-and-tube type heater with the 
Dowtherm condensing in the shell 
was the top  o f the shell a t the outlet 
end. Condensate accum ulators or 
holders were not used, the condensate 
outlet being connected directly to the 
tra p  or d rainer which was located 
roughly 2 ft. below the heater outlet.

All Dowtherm vent lines were 
equipped w ith steel valves. The 
small Chapman type 960 gave good 
service in this location. Gate valves 
were used principally  to reduce pres
sure drop to a minimum. The same 
type of valve in the larger sizes was 
used in a number of liquid and vapor 
lines but was not entirely satisfac
to ry  because of leakage through the 
stem packing. In  order to overcome 
this resort was made to a more ex
pensive type of valve. The Crane 
type 33 X R  300 valve solved the 
problem. This valve has a deeper 
stuffing box and a lan tern  gland with 
a connection fo r introducing a lubri
cant. A th ird  make of valve had to be 
removed because it froze in service 
and could not be moved even with 
a wrench. I t  appears th a t the best 
valve fo r this service is one of the 
outside-stem-and-yoke type, made of 
steel, having a deep stuffing box 
and no ground joints. Ground join ts 
in either unions o r valve bonnets 
have a tendency to freeze and gall 
in  service. The same is true  of in 
ternal threads. I f  threaded connec
tions are used they should be seal 
welded fo r tightness. F o r these 
reasons it seems tha t flanged con
nections are more desirable than 
screwed. There are probably a num

ber o f other makes of valve tha t 
would function equally well in this 
service but it happens th a t my own 
experience has been limited to but 
five different makes. The control 
valves previously mentioned are of 
the ro tary  stem type and so fa r  have 
given excellent service and no leaks.

F o r  bolting m aterials on both 
flanges in p ip ing  and on heaters,
S. A. E. 4140 alloy steel studs with 
heat-treated, oil-quenched carbon 
steel nuts were specified. Even with 
this m aterial nuts will occasionally 
become frozen. In  this ease an ap 
plication of a good penetrating  oil 
will usually perm it the nuts to be 
removed. Gaskets were of soft 
Armco iron and of the profile type. 
Aluminum gaskets also were tried. 
Sometimes they worked and some
times they did not, probably on ac
count o f uneven p ipe strains. E x 
pansion and contraction strains in 
p ip ing were taken care of by welding 
up  expansion loops, using long- 
radius welding ells. P ipe bends were 
used in the 6-in. main vapor line 
from  the generator. Ever}' effort was 
made to keep stress values low and 
as few jo in ts as possible were left fo r 
connections.

RELIEF VALVE PROBLEMS

Pressure relief valves are a  prob
lem. I f  an outside-spring type is 
used, there is the possibility o f 
trouble from  leaky stuffing boxes 
a f te r  the valve has opened a couple 
of times. On the other hand, an in- 
side-spring type subjects the best 
tungsten springs to a gruelling test. 
W e have both types and the one giv
ing the better service is still unde
termined. F rom  my own observation 
what is needed is an outside-spring 
type with a lubricated lantern-gland- 
type stuffing box. I t  appears that 
once the Dowtherm-permeated pack

ing solidifies and scores the shaft of 
any valve, there will be leakage.

Both p ip ing  and vessels were well 
lagged, using high tem perature lag
ging next to the vessel, followed by 
2 in. of 85 p er cent magnesia and a 
w aterproof covering. All but the 
small size lines have approxim ately 
4 in. of insulation. In  this particu 
la r  ease it was cheaper to provide a  
little more insulation than  to erect 
a building nround the p lant. All 
lines, traps or vessels tha t were likely 
to plug up with solid Dowtherm 
when the un it was down were steam- 
traced using 1-in. copper tubing 
strung  along the bottom of the pipes 
and term inating a t a small trap .

V ent lines, unless steam-traced, 
are ap t to plug up in cold weather. 
Theoretically they are supposed to 
handle only air, but actually they 
contain Dowtherm a t times. I f  
steam -tracing is not used and the 
tem perature is likely to drop below 
the solidification point, it is desirable 
to have a number of steam connec
tions strategically  located so th a t a 
steam  hose can be hooked up to thaw 
out the lines.

Dowtherm pum ps can at times 
give difficulty. One of the big prob
lems is ap t to be excessive leakage 
through the stuffing box and hence 
the pum p should have an arrange
m ent tha t is easily accessible fo r re 
packing. In  s ta rting  up, sufficient 
time should be allowed fo r  steam ing 
the cooling gland to insure m elting 
all the Dowtherm soaked up  in the 
packing as otherwise a scored shaft 
m ay result. I t  is a good plan  to use 
a sh a ft w ith Stellitcd hearing sur
faces to reduce trouble from  this 
source. A second point to watch is 
expansion clearances both when the 
pum p is cold and when pum ping 
m aterial a t 560 deg. F . or hotter. 
Sound steel castings are essential
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fo r  if  there is a p in  hole Dowtherm 
will m anage to get through it.

Because of the time element in 
sta rting  a  pum p the A. S. M. E. 
code requirem ent (P-318) fo r  steam 
boilers, namely, th a t o f having a 
spare pum p, does not in my opinion 
accomplish the results desired in 
the case of Dowtherm. I t  is one 
th ing to press a button and slap a 
w ater pum p on the line, but an en
tirely  different m atter to try  to do 
the same with a cold pum p when the 
m aterial to be pum ped is a t 560 deg. 
F . or higher.

Assuming a boiler is equipped with 
the usual gadgets so tha t the fuel 
supply  is autom atically cut off when 
(a) the electric current fails, ( b) the 
fife goes out, (c) the boiler pressure 
goes above a  predeterm ined point, 
or (d ) the boiler feed pum p refuses 
to pum p, w hat happens when the 
last named contingency occurs? The 
level in the usual boiler will drop 
out o f sight in about fou r minutes 
flat. W hatever corrective measures 
are taken will have to be done in 
tha t period of time. The reason why 
the level disappears so rap id ly  is 
tw o-fold: first, because of the high 
heat capacity  o f the boiler and set
ting, and second, on account of the 
low latent heat of the m aterial which 
causes a ra th e r large percentage of 
flashing as the pressure drops. Cor
rective measures should include a 
quick-acting positive fuel shut-off 
device. I t  would also help if  the 
upper drum  capacity were larger 
than dictated by vapor releasing sur
face alone. As long as the fire is out 
there is not so much danger of tube 
failure.

There are two courses of action 
open in such a predicam ent: either 
cut off the load, or try  to s ta rt the 
pum p, o r both. Probably the best 
plan is to cut down on the load first 
to prevent losing the level entirely 
and then attend to the offending 
pum p. Of course if  it happens that 
the pum p is electric driven and the 
stoppage due to a momentary power 
failure it may be ju s t as well merely 
to s ta rt the pum p again, relight the 
fire and go on.

I  recall one storm y night when 
four such power failures occurred 
in  a little over an hour. In  this in
stance the pum p was merely re 
s ta rted  in each ease. In  any event 
the operators should be prepared  fo r 
any eventuality and know in advance 
w hat steps to take to correct. W hile 
such a condition m ay not happen 
often, it is usually preferable to 
avoid the possibility when p rac ti
cable. I t  seems tha t a steam turbine

drive is to be p referred  over an elec
tric drive when power interruptions 
are a t all common.

EXCEPTIONS TO CODES

In  pioneering any new system 
points are bound to crop up where 
divergence from  whatever existing 
code is being followed seems desir
able, or even necessary, in the in ter
ests of safety. Good sound “horse 
sense,” plus a thorough technical 
knowledge, is the best guide here. 
In  extending the A. S. M. E. boiler 
code to Dowtherm there are a num
ber of points where exceptions are 
in order. A few examples will be 
cited.

P aragraphs P-273 and P-202 re
quire safety valves to bear the
A. S. M. E. stam p, and to be 
equipped with lifting  levers, respec
tively. So fa r  as the w riter has 
been able to learn there is no ap 
proved A. S. M. E. valve fo r  Dow
therm service m anufactured a t p res
ent. The p roper valve seems to be a 
cast-steel valve with series 30 flanges 
(even if the pressure is only 20 lb.

Medium size Dowtherm vapor generator  
in sta lled  in a  petroleum  refinery

per sq. in.) and equipped with high 
tem perature alloy steel trim . L ifting 
levers seem to the w riter to be a 
hazard as they are now constructed. 
Severe burns could easily result from  
accidental or unauthorized tam pering 
with them. I t  seems better to remove 
the valves periodically fo r inspection, 
cleaning and test, than to  test them 
in place with Dowtherm. Once lifted 
it is difficult to get such valves to seat 
properly, resulting in leakage which 
in tu rn  will necessitate a shut-down

fo r repairs. S afety  valves have to be 
bubble tigh t or leakage will result.

P arag rap h  P-294 would perm it the 
use of try-cocks on Dowtherm vapor 
generators. I t  is only necessary to 
remember th a t you are handling an 
organic m aterial tha t may burn when 
blown out into the a ir to realize tha t 
such devices are decidedly undesirable.

P arag raphs P-307 to 310 on blow- 
off connections and equipm ent are 
another case. Blow-off connections 
on steam boilers are used to help 
control the concentration of solids 
in the boiler water. The only solid 
th a t is a t all likely to exist in a 
Dowtherm system is carbon derived 
from  decomposition. W hen present 
a t all it is not in solution as are salts 
in boiler w ater but is a finely divided 
precipitate which m ay be deposited 
on the heat transfe r surfaces. I f  the 
boiler is operated a t the commonly 
used tem peratures decomposition 
will be negligible and no trouble will 
result. I f ,  on the other hand, opera
tion is a t extremely high tem pera
tures and fo r long periods of time, 
trouble from  carbon plugging of the 
tubes in both the heaters and the 
generator may occur. Blow-off as 
used in steam practice does not seem 
to fit in here. I f  excessive carbon is 
suspected the best plan is to shut 
down periodically and clean out the 
system.

F o r one reason or another it will 
be necessary to add Dowtherm to the 
system from  time to time. I f  Dow
therm containing w ater is added to 
the system while running, a violent 
pressure surge may occur when the 
w ater comes in contact w ith hot Dow
therm at about 560 deg. F . To avoid 
this it is well to dry out the Dow
therm before introducing it into the 
system. This can easily be done 
by fitting up an old Dowtherm drum 
with a steam coil, so th a t a tem per
ature of 250 deg. F . can be reached 
to drive out moisture. A fter standing 
fo r about an hour a t this tem per
ature, o r longer if  convenient, the 
Dowtherm can be pum ped to the re 
ceiver. The drum  also serves as a 
convenient receptical in which to 
store any accumulation of Dowtherm 
th a t may occur when maintenance 
work is being done, or tha t recovered 
from  pum p leakage or from  the je t 
condenser.

Operation of a complicated system 
requiring extreme flexibility, such as 
here described, is an art. Men who 
thoroughly understand refrigeration  
make excellent operators. This may 
seem strange but a man who becomes 
acquainted with all the details finds 
the two fields decidedly similar.
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High on the Army's list of strategic materials are chrome chem icals, 
more than half of the raw materials for which com e from far-off 
Rhodesia and New  Caledonia. Sodium chromate and dichromate 
can, however, be m ade econom ically from domestic chromite ores, 
according to recent investigations at the State College of W ashing
ton. A complete process has been worked out and described by  
H. A. Doerner and other of the Bureau of M ines staff. Though not 
yet in commercial operation, the proposed process is outlined here 
because of current interest in raw materials vital to the National 
Defense which come from overseas.— Editors.

P roducing  
C hrom ate Salts 

From  
Domestic Ores

D e p o s i t s  o p  c h r o m i t e  o r e  hav
ing possible commercial value 

occur in M ontana, California, Ore
gon, W ashington and Alaska. De
velopment of the C alifornia and 
Oregon deposits has been active in 
recent years (see page 541, U. S.
B. o f M. M inerals Y ear Book, 1938). 
However, the nse of chromite fo r 
m aking chromate, dichromate and 
other chemicals accounts fo r only 
about 10 per cent of domestic and 
25 p er cent o f the world consump
tion. A t present the production of 
chrome chemicals is derived from  
im ported ores.

Utilization of domestic chromite 
ores is, of course, of considerable in
terest to the U. S. B ureau of Mines. 
Consequently, a research program  
was in itiated  a t W ashington S tate 
E lectrom etallurgical Laboratories fin
anced largely by the United States 
Chrome Mines, Inc. As a result of 
this work, conducted on a pilot p lant

•A bstrac ted  from  B ulletin  V of the S tate  
College of W ashington, P ilo t p lan t work 
was carried  on by the  B ureau  of Mines, 
w orking w ith  the Mining E xperim ent S ta 
tion a t  th e  S ta te  E lec trom eta llu rg ica l R e
search  Laboratories, P ullm an, W ash.

scale, a process for making sodium 
chromate and dichromate was worked 
out in elaborate detail. It has been 
described completely, even to the 
mentioning of trade names and man
ufacturers’ specifications for the 
proper types of equipment. Since 
all of these details are available 
elsewhere,* the present article will 
be confined to a description of the 
flowsheet and process fundamentals.

In the course of the investigation 
the chromite ore' (roughly 50 per 
cent Cr203) was calcined with lime, 
magnesia, dolemite, soda ash and salt 
cake, separately and in combinations. 
The combination of raw material 
selected as most desirable from a 
consideration of process economics 
was: two parts chromite ore, three 
parts limestone, and 1.4 part soda 
ash by weight. The quantities men
tioned in the following discussion 
apply to a proposed plant with a 
capacity of 20 tons per day of ore.

Before any chemical processing can 
be done the raw materials must be re
duced to minus 150 mesh particles. 
Soda ash does not require pulveriz
ing. Limestone and chrome ore do

not require coarse crushing since both 
can be purchased in g ranu lar form. 
However, they are pulverized most 
efficiently in separate units, each con
sisting of a  ball mill and a ir  sepa
ra to r in  closed circuit. One m anufac
tu rer has recommended a 42 by 72 in. 
ball mill fo r each.

M ixing is accomplished in a long 
conveyor by ro ta ting  blades, which 
discharges into the furnace.

Chromite reacts with soda ash and 
oxygen from  the air to form  sodium 
chromate and carbon dioxide. P ra c 
tically complete conversion to chro
mate is obtained in a tem perature 
range of 850 to 1,070 deg. C., p ro 
viding calcining is done properly.

F o r this purpose an oil- or gas- 
fired mechanically rabbled reverbera- 
tory furnace of the Edw ards type 
with a single hearth  o f about 2,000 
sq. ft. area is recommended. The 
charge is carried across the hearth  by 
heat-resistant alloy rabbles mounted 
on water-cooled arms.

Principal function of the lime
stone in the calcining is to increase 
the porosity  of the charge and re
duce the agglom erating effect of the 
two salts when the charge is rabbled. 
However, it has been established that 
the lime promotes oxidation of the 
ore in a chemical way as well as ren 
dering this purely mechanical assist
ance. Side reactions th a t take place 
in calcining are the loss of C 02 from  
the soda ash and limestone, and the 
oxidation of iron, magnesium and 
silicon present in  the ore. Silica is 
the most objectionable im purity. I t  
tends to prevent oxidation of the 
chromite and is even more potent in 
reducing the am ount of w ater soluble 
chromate.

LEACHING THE CALCINE

Calcine from  the rabbled hearth 
furnace is a more or less fused and 
lum py sinter. Unless it is finely pu l
verized the chromate is not com
pletely dissolved by leaching because 
the lum ps become coated with in
soluble and impervious compounds. 
However, satisfactory  extraction mav 
be attained by wet grinding, classi
fication and countercurrent decanta- 
tion followed by filtration.

F o r the two-stage grinding opera
tion, one ball mill 5 ft. x 22 in. 
(30 h p .) , one 5 f t. x 36 in. (40 hp.) 
and two bowl or countercurrent clas
sifiers have been recommended.

The first com partm ent o f the four- 
tray  D orr type thickener receives 
hourly 1,350 lb. of minus 150-mesh 
solids in  a 42-deg. Be. liquor con
ta in ing  2,780 lb. Na2CrOj dissolved 
in  5,170 lb. o f water. Clear liquor
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CHROME SA LT S FROM DOMESTIC O R E S *

Mixer. To waste heat boiler--------* C0Z ---------------— .

Rabble furnace

Ground 
ore  

-150 mesh
C h ro m ite

ore

Ground 
stone  

-150 mesh
Sodium

chromote

Filter
Sodium

dichromate
Sulphuric

a c id
■Centrifuge

Lim estone

Estim ates oi O perating Costs 

(20-ton plant producing sodium  cliromate)
120 tons 50 per cen t ore a t  $ 2 0 .. $400.00
30 to n s lim estone a t  S3.40.......... 102.00
14 to n s soda ash  a t  $17.00........ 250.00
6.5 to n s fuel oil a t  $0 .40........... C l.10
Power, 8,500 kw .hr. a t  0 .5 c . . . .  42.50
Labor .................................................... 100.00
S upervision ........................................ 80.00
L aborato ry  ........................................  30.00
Supplies ...............................................  75.00
In te re s t and  depreciation  (20

per cen t) ........................................ 137.00
O verhead, taxes, e tc .......................  30.00

T o ta l ................................................. $1,258.20
P roduc t, 00,000 lb. NasCrOi

(IHaO) Cost per p o u n d   0.021

overflowing weighs 4,870 lb. of which 
1,700 lb. is the salt. F o r  maximum 
settling rates and to conserve the 
heat required fo r subsequent evapo
ration, the mills, classifiers and thick
eners should be therm ally insulated 
as completely as feasible.

Underflow from  the last tray  of 
¿he thickener, containing about 42 per 
cent solids, is filtered and washed on 
a continuous ro tary  vacuum filter. 
Maximum displacement of the liquor 
requires tha t as large a proportion  as 
possible o f the makeup w ater be 
used to wash the filter cake. One 
m anufacturer estimated tha t an 8-ft. 
x 12-ft. drum  filter would be ade
quate.

PURIFICATION

Cliromate solution obtained by 
leaching a calcine contains sodium 
alum inate and sodium silicate th a t 
m ust be eliminated to obtain a  satis
factory  product. The solution is al
kaline, its p H  ranging  from  10.5 to 
10.7, where a pure solution of sodium 
cliromate has a p H  of 8.04. The 
silicate and alum inate may be pre
cipitated by addition of acid until 
a p H  of 8.04 is obtained. Since 
H :SO* has the disadvantage of leav
ing excess sodium sulphate in the 
solution, carbonic acid wras found 
more effective. I t  is obtained cheaply 
and conveniently by passing flue gas 
through the liquor with mechanical 
agitation. About 400 gal. of liquor 
per hour is neutralized by 1,250 
cu.ft. of flue gas introduced into two 
54-in. Turbo-M ixers (with 18-in. du
plex impellers) operated in series.

About 10 lb. p e r hour (dry 
weight) of hydrated alumina and 
silica are thus precipitated and are 
removed by an 18-in. plate-and- 
fram e filter press.

SODIUM DICHROMATE

Sodium cliromate is converted to 
sodium dichromate as follows:
2 Na2CrO, +  IL S 0 ( =► Na2S 0 . +

Na2Cr;0 7 +  ILO.
Sulphuric acid is added to the
5,000 gal. N a2C r0 4 storage tanks

until the p H  comes down to 4.7. 
Then the liquor is ready for evapora
tion.

F o r sodium cliromate the unacidi
fied liquor is evaporated in a forced 
circulation-type steel evaporator with 
an 18-in. steam chest and 300 sq.ft. 
of heating surface. I t  should be op
erated a t 140 deg. F . and 1.20 lb. 
absolute pressure. Sodium cliromate 
crystallizes out in an attached settler 
and is separated from its mother 
liquor in a 24-in. Bird continuous 
centrifugal. Total daily production 
is 60,000 lb. when operating for 
sodium cliromate only.

The finishing of sodium dichro
mate is a bit more complicated. The 
evaporator must operate a t 176 deg. 
F . and 2.79 lb. absolute pressure. A t 
this tem perature the sodium sulphate 
crystals are removed continuously in 
the same manner as sodium cliromate 
crystals were removed. A water- 
cooled crystallizer is required, how
ever, to drop out the hydrated 
Na2Cr20 7 crystals (a t 70 deg. F .) , 
and even then only 70 per cent of 
the sa lt will crystallize. The liquor is 
separated, again by centrifugal, and 
returned to the evaporator. This 
un it produces 38,000 lb. of sodium 
dichromate and 18,000 lb. o f sodium 
sulphate when operating for these 
products.

COST ESTIMATES

Prices fo r estim ating purposes 
were obtained fo r all of the larger 
items of equipment. In  many in
stances two or more estimates were 
received. The cost of equipment

(f. o. b. fac to ry ) fo r  the 20-ton 
capacity p lan t is approxim ately 
$125,000. M inor items, such as small 
pumps, motors, conveyors, pipe lines, 
etc., may add another $25,000. 
F re igh t charges to W ashington 
would approxim ate $15,000, a build
ing $30,000, and installation, $20,000. 
The total is $215,000, which may be 
in error 15 per cent. A t least $60,000 
is needed fo r working capital, a total 
investment of $275,000 to $300,000 
fo r the 20-ton plant.

O perating costs are shown in the 
accompanying table. To produce the 
sodium dichromate, the cost of 10 
tons of 66-deg. Be. sulphuric acid 
a t $22.50 m ust be added to the cliro- 
mate cost. This gives a total of 
$1,492.20 per day. W ith a daily pro
duction of 38,000 lb., of sodium di
chromate, the cost is $0.0391 per lb.

Two-thirds of the total cost is for 
raw  m aterials, the chromite ore alone 
accounting fo r nearly one-third. 
Therefore, the costs that cannot be 
estimated precisely are a relatively 
small per cent.

The value of $20 per ton fo r chro
mite is nominal, intended to rep re
sent the price paid Pacific Coast p ro
ducers fo r ore of 50 per cent Cr»Oa 
content. Ore of lower grade must be 
evaluated a t a lower figure to obtain 
the same cost per pound of product, 
and a t a still lower figure to produce 
the same daily profit. This point is 
likely to be disregarded by producers 
whose ores do not yield a high-grade 
product, and it explains why a high 
chrome content is considered essential 
fo r cliromate production.
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Specific Gravity an d  Viscosity 
Of Na2G03 Solutions

DALE S. DAVIS W ayne U n iversity , Defroif, Mich.

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

A satisfactory method of arriving at accurate values for the specific 
gravity and viscosity of sodium carbonate solutions has not hitherto 
been available. However, new  and more reliable data recently  
have been published and they are now reduced to a  simplified  
nomographic form for chem ical calculations.—Editors.

1.27 - q

1.25 —

- 5  -

1.20

Fig. 1— Specific gravities for 
sodium  carbonate solutions 
of various norm alities and  
at tem peratures ranging from 

23 to 98 d eg . C.
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Obs’d.
N orm ality.......................  1.00

t, °C. S N
2 2 .5 ................ 1.047 0.9S
40 ...................  1.043 1.02
60 .................... 1.032 1.00
SO.................... 1.020 1.00
98 ....................  1.009 1.00
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- 7 5  
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- 60 

• 55 

- 5.0
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Table II

3.00 .......... 4.00
Cr
70

Dev.
- 2.0

2 .0
0.0
0.0
0.0

a
1.095
1.090
1.077
1.065
1.054

N
1.97 
2.02
1.98 
2 .00  
2 .00

%
Dev.
- 1 .5

1.0
- 1.0

0.0
0.0

a
1.141
1.134
1.122
1.109
1.09S

2V
3.00
3.00
3.00
3.00 
3.02

%
Dev.
0.0
0.0
0.0
0 .0
0.7

a
1.185
1.177
1.164
1.152
1.140

N
4.00
4.01 
3.99
4.02 
4.01

R o b e r t s  a n d  M a n g o l d  (Ind. Eng. 
Chem., 31, No. 10, 1293, 1939) 

have presented excellent data cover
ing the specific gravities and viscosi
ties of sodium carbonate solutions 
over the tem perature range of 22.5 to 
98 deg. C., and the concentration 
range of 1 to 6 normal. The data  ap 
pear in tabu lar form  and as specific 
gravity-norm ality  isotherms fo r 22.5, 
40, 50, 60, 70, 75, 85, and 98 deg. C., 
and as viscosity-norm ality isotherms 
fo r  22.5, 50, 75, and 98 deg. C.

In  view of the industrial im por
tance of sodium carbonate and the 
desirability of readily usable specific 
g rav ity  and viscosity data  in connec
tion with equipm ent design it has a p 
peared worth while to correlate the 
data by means of em pirical equations 
and to construct nom ographic charts 
based upon these relationships. Such 
c h a rts . enable rap id  and reliable in 
terpolation and greatly  extend the 
u tility  of the original data.

Above 50 deg. C., the specific grav
ity, 8, and the Centigrade tem pera
ture, t, are related by  the expression 

5 —  cl t -}~ b 
while below 50 deg. C., the relation
ship is given by

(1+  214'5 = a 14.8 \  
( - t ) 1/

+  b

the
(20 -

where a and b depend upon 
norm ality  as shown by Table I.

The broken line in F ig . 1 indi
cates th a t a sodium carbonate solu
tion having a specific gravity  of 1.160 
a t 33.5 deg. C., has a concentration 
of 3.54 norm al and th a t a solution 
having the same specific gravity  at 
67 deg. C., would test 4.01 normal. 
Table I I  illustrates the natu re  of the 
agreem ent between experim ental val
ues of the norm ality, N , and values 
read from  F ig . 1, the average devia
tion being slightly under 0.4 p e r  cent.

Correlation of the viscosity, u., in 
ecntipoises, w ith norm ality, N , may 
be effected by the expression 

log sin 10 m — o,N +  b

Table I
Normality Above 50 deg. C. Below 50 deg. C

%
Dev.

0.0
0.3

- 0 .3
0 .5
0 .3

a X10* b a X106 b
0 -5 6 3 1.0168 -3 9 9 1.0087
1 -6 0 0 1.0680 -4 3 4 1.0600
2 -6 2 9 1.1154 -5 3 9 1.1109
3 -653 1.1612 -5 7 0 1.1570
4 -633 1.2020 -6 7 2 1.2040
5 -7 2 2 1.2481 -6 3 4 1.2427
6 -7 3 5 1.2864 -5 2 0 1.2760

5.00 6.00 •

% %
a N Dev. a N Dev.

1.225 5.00 0.0 1.262 6.02 0.3
1.217 4.99 - 0 .2 1.254 5.9S - 0 .3
1.205 5.00 0.0 1.243 6.02 0.3
1.190 4.99 - 0 .2 1.228 6.01 0 .2
1.177 4.99 - 0 .2 1.214 5.99 - 0 . 2
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where 10a is considered to be de
grees circular measure and where a 
and b are defined by tlie equations

a =  0.15037 -  0.00063430 t
—  c  __ 2>B754 _  0-062725 t

b =  -  0.66694 -  0.0063237 t 
_______________ 0.1059 ______

e  0 .07525 (7 3 -5  t  j  _ |_  e  0 .07520 (X _  73-6 j

The broken line in F ig . 2 indicates 
tha t the viscosity of a 3.30-normal 
solution of sodium carbonate is 1.40 
centipoises a t 50 deg. C. Table I I I  
lists observed and calculated values 
o f the viscosity and their percentage 
deviations, the average discrepancy 
being about 0.5 p e r cent.

Table III
i ,  ° c „ 50

N
1
2
3
4

Viscosity 
Centipoises 
Obs. Chart

1.201
1.564
2.116
2.863
3.9S0
5.650

1.180
1.573
2 .110
2.S45
3.920
5.690

%
Dev.
— 1.7 

0 .6
- 0 .3
- 0.6
— 1.5 

C.7

Viscosity 
Centipoises 
Obs. Chart

0.756
0.976
1.283
1.678
2.246
2.994

75

0.750
0.980
1.2S5
1.690
2.245
2.9S1

. OS

Dev.
- 0.8

0.4
0.2
0.7
0.0

- 0 .4

Viscosity Viscosity
Centipoises % Centipoises Cf/o

N Obs. Chart Dev. Obs. Chart Dev.
1 0.468 0.465 - 0 .6 0.347 0.349 0.6
2 0.584 0.589 0.9 0.428 0.429 0 .2
3 0.746 0.746 ,  0.0 0.530 0.526 - 0.8
4 0.950 0.945 - 0 .5 0.647 0.646 - 0 .2
5 1.198 1.200 0.2 0.794 0.793 - 0 .1
6 1.521 1.524 0.2 0.960 0.967 0.7
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2 —
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Galvanic Series in  Sea W ater

As  a  r e s u l t  of experiments eon- 
1, ducted fo r the American Society 
fo r Testing M aterials and reported 

by Committee B-3, an electromotive 
or galvanic series fo r  metals and 
alloys in sea w ater has been estab
lished. The series was presented in  
graphic and tabu lar form  in a  paper 
by F . L. LaQue and G. L. Cox, who 
stated th a t the principal inform ation 
obtained was the direction of current 
flow ra th e r than the magnitude of 
the galvanic effect.

The metals and alloys in  the fo l
lowing tabulation are divided into 
groups. M aterials m ay change places 
w ithin any group, depending on the 
incidental conditions o f exposure. 
Likewise, galvanic effects in com
binations of m aterials w ith others in 
the same group are not likely to be 
appreciable under most conditions. 
W ith  any other combinations, the 
intensity  of the galvanic action de
pends on the relative areas of the 
m aterials form ing the couple, their

distance a p a rt in the series and the 
incidental conditions of exposure 
which generally affect corrosion 
reactions.

In  general, it is unwise to combine 
m aterials where the area of the ma
terial higher in the list is relatively 
small compared with tha t of the 
m aterial lower in  the list. The re
verse relationship is not likely to be 
troublesome. F o r example, experience 
has shown that the combination of 
Monel bolts in iron condensers in  
sa lt w ater service does not accelerate 
the corrosion o f either the iron 
structure or the Monel bolts.
M ag n esiu m  
M a g n esiu m  a llo y s

Z inc
G a lv an ized  s te e l o r  g a lv a n iz e d  w ro u g h t 

Iron

A lum inum  52SH  
A lu m in u m  4S 
A lum inum  3S 
A lu m in u m  2S 
A lu m in u m  53S-T  
A lclad

C ad m iu m

A lum inum  A 17S-T  
A lu m in u m  17S-T 
A lu m in u m  24S-T

M ild  stee l 
W ro u g h t Iron  
C a s t iron

N i-R e s is t

13%  ch ro m iu m  s ta in le s s  stee l ty p e  410 
(a c tiv e )

50-50 lead  tin  so ld e r

18—8 s ta in le s s  stee l ty p e  304 (a c tiv e )  
1S -8 -3  s ta in le s s  s te e l ty p e  316 (ac tiv e )

L ead
T in

M untz  m e ta l 
M a n g an ese  b ronze 
N a v a l  b ra ss

N ickel (a c tiv e )
In co n e l (a c tiv e )

Y ellow  b ra s s  
A d m ira lty  b ra ss  
A lum inum  bronze  
R ed  b ra s s  
C opper
S ilicon  b ronze  
A m b rac
70-30 copper nickel 
Comp. G -b ronze  
Com p. M -bronze

N ickel (p ass iv e )
Inconel (p ass iv e )

M onel

18-8 s ta in le s s  s te e l ty p e  304 (p a ss iv e )  
18—8—3 s ta in le s s  s te e l ty p e  316 (p a ss iv e )
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New D evelopm ents D iscussed by 

Electrochem ists

E D I T O R I A L  S T A F F  R E P O R T

T h h  f a l l  c o n v e n t i o n  of the 
Electrochemical Society was held 

a t Ottawa, Canada, October 2-5, 
1940. Technical sessions were held 
on electronics and electrotliermics, 
physical chemistry and batteries, and 
electrodeposition o f various metals.

The session on electrodeposition of 
various metals was presided over by 
R. 0 . Hull. E lectrolytic films in acid 
copper p la ting  baths were discussed 
by H arold  J .  Read of the U niversity 
of Pennsylvania and A. K enneth 
Graham  of A. K enneth G raham  and 
Associates, Jenkintow n, Pa. A 
method of sam pling the film of 
electrolyte immediately adjacent to a 
p la ting  electrode has been developed. 
A  small hole was drilled through the 
electrode, and electrolyte slowly 
siphoned through this hole while the 
p la ting  operation was in progress. 
Experim ental results are presented 
fo r the acid copper sulphate plating 
bath. The copper decrease and acid 
increase in  the cathode film were 
studied under various conditions of 
curren t density, copper concentra
tion, acid concentration and tem pera
ture. V ariations in  acid concentra
tion were found to affect the film 
more than changes in  copper con
centration. An increase in  tem pera
tu re  m arkedly decreases the differ
ence between the film and main body 
concentrations. The ratio  of copper 
to acid in the film has been consid
ered, and the results in terpreted  
from  this po in t of view. The effect 
of the location of the sam pling hole 
in  the electrode on the composition 
of the film was also studied. On 
moving the sam pling hole hori
zontally from  the middle to the edge 
of the electrode, little  difference in 
the composition of the film was 
noted. Large differences in the film 
composition were found when the 
samples were taken from  the bottom, 
middle and top  o f the electrode, even 
though the electrolyte was sufficiently 
well stirred  to avoid stratification.

In  discussing recent developments 
in  electrogalvanizing round steel

wire, E rnest H . Lyons, J r .,  chief 
chemist of M eaker Co., Chicago, 
suggested tha t the difficulty in  clean
ing is the result o f decomposition of 
draw ing compounds due to elevated 
tem peratures and pressures during 
drawing. Traces of copper may lead 
to hydrogen occlusion and brittle 
coatings, and iron salts contaminate 
coatings w ith iron. In  the Beth- 
anizing process, the bath contains 
sufficient acid to perm it high current 
densities, while in  the M eaker process 
the bath is nearly  neutral but con
tains addition agents fo r  this p u r
pose. Contact difficulties, the use of 
zinc anodes, etc., were discussed. 
Estim ated cost figures were given. 
Compared to hot galvanized wire, 
electrogalvanized wire is expected to 
have a longer life due to g rea ter uni
form ity of coating as well as to 
heavier coatings available. F u rth e r
more, the zinc coating is more 
ductile and adherent. O perating ad
vantages and various tests fo r  de
term ining coating thickness were 
reviewed; the hydrochloric acid-anti- 
mony chloride s trip  test is recom
mended fo r  general use.

THICKNESS TESTER

A n electrolytic chromium plate 
thickness tester was described by 
Stanley Anderson and R. W . Manuel 
of the Crane Research Laboratories, 
Chicago. I t  is based upon the p rin 
ciple th a t the am pere seconds re 
quired fo r the anodic dissolution of a 
given small area of chromium p la t
ing are directly proportional to the 
thickness of the p lating. The areas 
stripped  fo r test are circular and 
4.S or 2.4 mm. in diameter. The 
moment an area has been completely 
stripped  the potential o f the metal 
in this area changes sharply. A 
solution o f 1 N  N a3P 0 4 and 1 N  
N a2S 0 4 is used as electrolyte.

The effect o f glycerine upon the 
throw ing pow er of p la ting  solutions 
was discussed by F . C. M athers, 
professor of chemistry a t Ind iana 
University and W . J .  Guest, K en

tucky S tate Em ploym ent Service, 
Louisville, Ivy. Glycerine “foots,” 
the residue rem aining from  the dis
tillation of glycerine in soap m anu
facture, will produce bright cadmium, 
p lates from  cadmium cyanide baths, 
according to P ro fs. M athers and 
Guest. M any other addition agents 
were tried  but none was as good as 
the glycerine “foots.”

The brigh t copper p lates obtained 
from  various solutions heretofore 
proposed are not com parable in ap 
pearance with the b righ t nickel de
posits commercially produced today 
reported  Lawrence Greenspan, chem
ical engineer, New York, N. Y. Upon 
adding ammonium sulphate to the 
copper amine bath recommended by 
Brockman, brigh t ductile p lates o f 
copper were obtained. The new com
mercial bath contains 100 g ./L . 
copper sulphate crystals, 20 g ./L . 
ammonium sulphate, 80 cc./L. 
diethylene triamine.

Extensive tests made by P rof. 
Colin G. F in k  of Columbia Uni
versity and R. H . Lester o f Mellon 
Institu te , on indium sulphate plating 
baths have resulted in the following 
new d a ta : Boric acid in an In 2(S 0 4)3 
solution reduces the crystal size of 
the indium deposit and increases the 
current efficiency. The effect o f add
ing N aO H  to a solution containing 
In 2 (S 0 4) 3 and boric acid is to cause 
the curren t efficiency to go through 
a minimum; the quality of all de
posits from  this sodium containing 
solution is unsatisfactory. Aluminum 
sulphate when added to an In 2(S 0 4) 3 
solution reduces the crystal size of 
the indium deposit, producing the 
best quality  p la te  the authors were 
were able to obtain w ithout the use 
of an addition agent. Gelatin in 
quantities of about 7.5 m g./L . re
duces the curren t efficiency of the 
indium sulphate bath by about 20 per 
cent, but greatly  improves the quality 
o f the deposit. Solutions of 
In 2( S 0 4) 3, either w ith or w ithout 
A12( S 0 4)s, yield their highest cur
ren t efficiencies a t an equivalent con
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centration of about 0.10 M Ino03; 
0.30 M H 2S 0 4; 0.0173 M Al2(SO“4)3; 
and .0075 g ./L . gelatin. Current 
density, 0.0325 am p./em .2; bath tem
pera tu re  26 deg. C. Aluminum sul
phate in the concentrations used 
appears favorably to affect the elec
trolyte layers next the cathode dur
ing electrolysis.

An equation of the form

lo g ( l —  e ) I  —  m log e l =  b

in which m and b are constants, e 
the current efficiency, and I  the cur
ren t density in  am p./cm .2 accounts 
fo r  the variation of e w ith I, the 
tem perature and composition of the 
indium  bath being constant. The 
agreem ent is within the experimental 
erro r fo r p la ting  indium, and also 
fo r  p la ting  zinc and manganese. The 
above equation is able to account fo r 
a considerable num ber of experi
m ental results on different metals, 
and, as is shown, has a sound basis to 
recommend it.

AMINES AS ADDITION AGENTS

A group of amines was studied by 
P ro f. J .  L. B ray and F . R. M orral o f 
P urdue University to determine their 
effect as addition agents in the elec
tro-deposition of zinc. Amines of 
low num ber of carbon alkyl radicals 
showed a tendency toward good addi
tion agent properties. The nitrogen 
in the amine in term s of gram s No 
p er liter of electrolyte must be con
trolled so as to obtain the most bene
ficial effects of the addition agent. 
The length of the organic radical 
attached to the amine was found to 
have a decided influence. Other fac
tors such as w etting p roperly  and 
compound salt form ation were 
studied and com pared with the ex
perim ental data obtained with a  few 
addition agents. These la tte r factors 
do not appear to be of the controll
ing type, such as the three factors 
above, fo r  obtaining bright, ductile 
zinc deposits.

The deposition potentials o f metals 
from  fused alkali chloride-aluminum 
chloride baths was discussed by W.
H . W ade, G. O. Twellmeyer, S. J .  
and L. F . Yntem a of St. Louis Uni
versity. A n auxiliary p latinum  refer
ence electrode (together w ith a  p la ti
num cathode and a  carbon anode) 
was used to determine the cathode 
potentials o f hydrogen and of six of 
the common metals dissolved as 
chloride in  a  fused NaCI +  KC1 +  
A1C13 bath  operated a t 156 deg. C. 
I t  was found tha t the order o f dep
osition is the same as th a t in the 
voltaic series fo r  aqueous 1.0 M sul
phate solutions of these metals with

the exception of copper, which is 
approxim ately 0.3 v. less noble than 
hydrogen; H , 0.87 v.; Co,-1 .15; N i,-
1.16; Cu,-1.17; Fe,-1.47; Zn,-1.60; 
Mn,-1 .91; Al,-2.02. These potential 
values app ly  to smooth bright de
posits on a P t cathode; dendritic or 
g ray  deposits were invariably ob
tained a t somewhat higher potentials. 
A t still higher potentials aluminum 
will deposit, besides the heavy metal 
added.

M etallized glass electrodes with 
films of P t, I r , Pd, Os, Rh, Ru, Ag 
and Au in various states—bright, 
black, etc., have been studied as 
oxygen electrodes in  three electro
lytes, solutions of I I 0SO4, KC1, and 
N aO II by II. G. Bain, now chemist 
a t Saltcoats, Ayrshire, Scotland. No 
electrode has been found to give re 
producible and constant theoretical 
values fo r the oxygen potential, a l
though in a few cases potentials more 
noble than the theoretical single po
tential have been recorded, probably 
due to the presence of electromotively 
active oxides previously form ed on 
these electrodes. Black osmium de
posited on a base of bright platinum  
on glass has proved fa irly  rep ro 
ducible and constant but not a t the 
theoretical potential and only in acid 
and alkaline electrolytes. In ' neutral 
solution, palladium  black deposited 
on a base of bright palladium  on 
glass is fa irly  satisfactory, but again 
not a t the theoretical oxygen poten
tial. The phenomenon of motor- 
eleetrolytic-potential (m.e.p.) is very 
prom inent and therefore has been 
studied with these electrodes since 
it appears to have considerable bear
ing on the reproducibility and con
stancy of these electrodes. I t  is con
sidered tha t no single theory is at 
present capable of fu lly  explaining 
the general behavior, including the 
m.e.p., of oxygen electrodes.

Two new papers were presented 
on the theory of potential and tech
nical practice of elcetrodeposition by 
Charles K asper of the N ational Bu
reau of Standards. The phases of 
the subject covered by these papers 
are linear polarization on some line- 
plane systems, and the flow between 
and to circular cylinders.

ANHYDROUS MAGNESIUM CHLORIDE

One of the features of the session 
on electrothermics which was p re
sided over by J .  W . M arder o f the 
W estinghouse Electric and M anu
facturing  Co., was a paper dealing 
with the production of anhydrous 
magnesium chloride. I t  was p re
sented by L. M. Pidgeon and N. W . 
F . Phillips of the National Research

Laboratories, Ottawa. A study was 
made of the direct chlorination of 
magnesium oxide in the presence of 
carbon, producing anhydrous m ag
nesium chloride suitable fo r  the fused 
electrolyte process in  the magnesium 
m etal industry. Conditions were 
established under which (a) b ri
quettes o f magnesium oxide and car
bon and (b) g ranu lar m ixture of 
magnesium oxide and carbon could 
be successfully chlorinated. The d if
ferences in the m anner in  which 
g ranular m aterial and briquettes must 
be treated in order to achieve com
plete conversion to oxide-free chloride 
were pointed out. G ranular m ag
nesium oxide of low bulk density 
may be considered as a p referred  
m aterial fo r  the production of an
hydrous magnesium chloride.

STERILAMP

The electrical and radiation  char
acteristics o f the S terilam p were 
discussed by D. D. Knowles and E. 
Reuter o f the W estinghouse Lam p 
Division and an electrometer tube fo r 
laboratory and industrial use was 
the subject of a paper by L. Suther- 
lin and R. II. Cherry, of the W est
inghouse Lam p Division and Leeds 
& N orthrup Co., respectively.

Physical chemistry and batteriee 
were discussed a t the F riday  session 
o f which Jam es P . Fugassi was in 
charge. A method has been de
veloped by A nna P. Hauel, consult
ing chemist, Lancaster, N. Y., by 
means of which the reactions a t and 
in the negative plates of the lead 
storage battery  could be studied.

I t  is shown th a t during the first 
hours of form ation the structure of 
the plates is radically changed and 
becomes, tem porarily, almost im
permeable. The structura l changes 
during form ation, especially toward 
the end of the process, are affected 
by the presence or absence of expand
ers. Curves showing the variations 
of the perm eability of p lates with 
and w ithout expanders, during fo r
mation and a fte r  successive cycles, 
are presented. The conclusion is 
reached th a t the expander plays a 
very im portan t function during the 
form ation process. Miss H anel also 
discussed m icro-porous p lates as 
diaphragm s in  storage batteries.

Among the other papers were: 
the electrolytic polishing of stainless 
steel by H . H . Uhlig, departm ent of 
chemical engineering, Mass. Inst, of 
Tech.; the reaction between iron and 
w ater in the absence of oxygen, by 
P rof. M. de K . Thompson of M.I.T. 
and the hydrogen anode by Professor 
Thompson and I I . V. Fairbanks.
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Ch e m i c a l  e n g i n e e r i n g  calcula
tions frequently require the  

conversion of w eight percentages of 
binary m ixtures to a m olal percentage 
or fraction basis, as in  problems re
la tin g  to d istilla tion  and absorption. 
The conversion, w hile sim ple, is  sub
ject to  possible errors o f calculation  
and is  a  serious tim e consumer when 
i t  m ust be repeated a number of tim es, 
as is  u sually  the case. Several m eth
ods have been presented from tim e to  
tim e to sim plify  the calculation  or to 
elim inate i t  entirely  by graphical 
means.* However, a ll such methods 
which have come to the w riters’ a tten 
tion have suffered either from a lack 
of high precision, or they have re
quired a certain am ount of calcula
tion , or both.

Two nomographic charts presented  
on the follow ing page were developed 
to obviate both of these difficulties. 
Owing to the requirem ent for high  
precision, numerous scales are neces
sary, g iv in g  the charts the appearance 
a t first glance of being com plex and 
difficult to use. A ctually  they  are not, 
any one problem requiring the use of 
only six  of the tw elve scales. Norm ally  
the charts are used, as w ill be de
scribed, to determ ine the m ol fraction  
of pure component A  in  a m ixture of 
.•1 and B, when the w eight percentage 
of /I  and the m olecular w eights of A  
and It are given. However, by reversing  
the procedure the charts can readily  
be used to determ ine the w eight per
centage of .1 when both m olecular 
w eights and the m ol fraction  of .'I are 
given.

These charts solve the well-known  
equation :

V -
' A W JM  a + H V JT b  
where X A is  the mol fraction of *1, 
IF., i s  the w eight of A, is  the  
m olecular w eight of A , TVB is  the  
w eight of B, and i ( B is  the m olecular  
w eight of B.  F ig . 1 covers the range  
from 0.01 w eight per cent A  to  50 per

* H . G. N cvitt, Chem. <£ Jle t . ,  39, 1932, 
p. 673 ; A. J .  V. Underwood, Trans. A m cr. 
In s t .  C han, Eng., 10, 1032, p. 145 ; T. C. 
P a tto n , Chem. <£■ M et., 41, 1934, p. 1 4 S ; 
G. I j . Bridger, Chem. d -  M et., 44, 1937, 
p. 4 o l ; and  J . S. Baker, Chem & M et., 45, 
1938, p. 155.

T im esavin g Ideas for Engineers
NOMOGRAPHIC CHART FOR PRECISE DETERMINATION OF 

MOL FRACTIONS FROM WEIGHT PERCENTAGES

H. S. WINNICKI and L. N. CHELLIS Clarkson College of Technology. Potsdam, N. Y.

cent A', w hile F ig. 2 covers the range 
from 50 w eight per cent A  to 00.99 per 
cent A.  The chart consists of scales A  
or B  for m olecular w eight oi B-, G or 
II for m olecular w eight of A ;  0  or D  
for pounds of A  per pound of B ;  and 
E  or F  for mols of A  per mol of B. 
In addition are scales TV or X  for con
verting w eight per cent A  to pounds of 
A  per pound of B;  and scales Y  or Z 
for converting m ols A  per mol B  to 
mol fraction of .-I. N ote th a t the TV, 
X ,  Y  and Z scales arc used in conjunc
tion w ith  the scales nearest to them. 
For exam ple, the TV and C  scales are 
used together, as are the X  and D, Y  
and E,  and Z  and F  scales.

How to U se Charts

To illu stra te  the use of these charts, 
two problems are given, one fa llin g  in 
the range of F ig . 1, the other being cov
ered by F ig . 2.

Problem 1— A binary m ixture con
tains 20 w eight per cent of compound 
A of m olecular w eight 150, m ixed w ith  
SO per cent of compound B  of m olecular  
w eight 30. W hat is  the mol fraction  
of A?

Starting  on F ig. 1 a t 20 w eight per 
cent A (scale X )  draw a horizontal 
line to scale D  a t 0.25 lb. of A  per 
pound of B. Then connect 30 (m olec
ular w eight of B )  on scale B w ith  0.25 
on D  and extend the line to the refer
ence axis. Connect th is la st point w ith  
150 on scale II  (m olecular w eight of 
A )• N ote  the sequence of scales used  
as D B H  and, from  th e  key given above 
the chart, note th a t the answer is read 
directly  on the scale F  as 0.05 m ols A 
per mol of B.  To convert th is to  mol 
fraction of A,  read horizontally  to
0.475 on scale Z. If  the scale sequence 
had been DBG,  then from the key the  
resu lt w ould have been indicated as 
the value on scale F  m ultiplied by 0.1. 
In  th is case the horizontal line would  
have been drawn from the new value
0.005 on the F  scale to a value of 
approxim ately 0.00495 on the Z  scale.

Problem 2— A binary m ixture con
tains 97 w eight per cent of compound 
A  of m olecular w eight 24, m ixed w ith  
3 per cent of compound B  of m olecular  
w eight 40. W hat is  th e  mol fraction  
of A t

S ta r tin g  on F ig . 2 a t 97 w eight per 
cent A  (scale TV) draw a  horizontal 
line to scale C a t  32.50 lb. of A  pcr 
pound B. Then connect 40 (m olecular  
w eight of B )  on scale B  w ith  32.50 on 
O and extend the line to  the reference 
axis. Connect th is  la st point w ith  24

on scale G (m olecular w eight of A ) .  
N ote the sequence of scales used as 
CBG  and from the key note th at the 
answer, as read on scale F, m ust he 
m ultip lied  by 0.1. The result, there
fore, is  54.7 m ols of A  per mol of B. 
Connecting the new point 54.7 on scale  
F  by a horizontal line w ith  scale Z 
gives the answer as approxim ately
0.9822 for the mol fraction of A.

How to Store Coal to Avoid  
Spontaneous Combustion

As  d e s c r ib e d  in a recent issue of the  
. Dow Diamond,  the Dow Chemical 

Co. has worked out an in teresting and 
econom ical method of handling coal 
in storage which not only has m ate
ria lly  reduced coal handling cost but 
lias also com pletely elim inated coal 
pile fires. Dow’s coal is delivered by 
lake steam er at Bay C ity, Mich., where 
i t  is piled to aw ait transportation as 
needed over a 15 m ile railroad to the  
plant. In  the old method of storing  
the coal was dumped in conical piles 
of 8,000 to 12,000 tons. W eekly tem 
perature readings in the piles showed 
a usual tem perature rise of 1 deg. per 
day. Occasionally fires occurred and it  
was often  necessary to repile the coal 
to prevent fires.

The new method of p iling, which was 
worked out by the com pany’s engi
neers, is  to employ a C aterpillar trac
tor equipped w ith  a bulldozer, and 
pulling a carryall, to move the coal 
from the point where it  is  discharged  
by the freighters to the storage area, 
where it  is  spread in  a  4 or 5 in. layer  
and levelled and compacted w ith  the  
equipment. A dditional layers are 
added up to a height of 30 ft. The 
effect is  to  fill the voids w ith  fines, 
prevent access of air and avoid the  
layer “flues” characteristic of conical 
piles. W ithout oxidation, no tem pera
ture rise has been observed even after  
18 m onths storage. The method also 
fac ilita tes rehandling to the cars, 
using a crawler-equipped crane w ith  
4-yd. clam shell bucket.

Soybean Patent Correction
Incorrect patent numbers were 

given in the article  on soybean process
ing, by Gordon W . M cBride, which  
appeared on p. C17 of the Septem ber, 
1940 issue. The correct patent num 
bers are 2,200,390 and 2,200,391, 
issued M ay 14, 1940 and assigned to  
the P ittsburgh P late  G lass Co. by 
Stephen E. Freeman.
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Sheet Metal Construction
An i n g e n i o u s  TY PE of sheet m etal 

construction adapted for use not only  
in industrial buildings but also in the  
fabrication of cabinets for dryers, air 
conditioning equipment and sim ilar  
uses, has been announced by the Dry- 
Zero Corp., 222 N orth Bank Drive, Chi
cago, 111. This new construction, known 
as Lindsay Structure, is  the develop
m ent of H arvey B. Lindsay, president 
of the Dry-Zero Corp. An interesting  
feature of the design lies in the use of 
light-w eight steel panel sheets which  
are assembled rig id ly  w ith high struc
tural strength by pu lling the sheets 
into tension between the fram ing mem
bers. The company does not assem ble 
buildings, but fabricates and supplies 
the necessary panels and fram ing mem
bers to specified dim ensions and details.

A s the accom panying illustrations in 
dicate, the flat steel panels are provided 
w ith  a  die-formed edge which fits over 
the flanges of the fram ing member and 
into a channel. After being inserted  
in to  the channel, a U-shaped fram ing  
member known as a “tensioner” is  
placed in the channel, over the edge 
of the panel, and then tightened into  
place with lock screws which put the  
sheet into tension. When the edge of 
the screw-head is tapped in to  a de
pression in the tensioner, the screw  
is securely locked, but can be removed 
by means of a socket wrench. In the  
assem bly of such structures, no cu tting  
or fabricating is  necessary since all 
m aterials are supplied to exact dim en
sions. Advantages of the method in 
clude ready disassem bly and portabil
ity , low cost, ligh t w eight and high  
strength.

Portable A.C. Welder
F o r  p r o d u c t i o n  and general-servicc 

welding of every type, W estinghouse  
Electric & Mfg. Co., F a st P ittsburgh, 
Pa., has introduced a new all-purpose 
portable a.c. welder which operates on 
either 220 or 440 volts, is  com pletely  
self-contained and incorporates several 
new design features. From 20 to 250 
amp. of welding current is available in  
27 steps designed to m eet the needs of 
a w ide variety of electrode types and

Machinery, Materials and Products

diam eters. Other features include easy  
current adjustm ent through the inser-. 
tion of bayonet plugs in the proper re
ceptacles; and safety  against prolonged 
overloads through the use of a built-in  
breaker. H igh efficiency, high power 
factor and low no-load losses are stated  
to assure m axim um  economy. A ll 
necessary accessories such as welding  
helm et, electrode holder, leads and an 
assortm ent of electrodes are supplied  
w ith  the machine.

Sealed  Fluorescent Unit
S e a l e d  c o v e r  construction which re

duces cleaning and m aintenance costs 
and perm its use in  locations requiring 
vapor-proof and d u st-tigh t fixtures is  
available in the new “Sealed-Flo” line 
of fluorescent ligh ts recently announced 
by the Benjam in Electric Mfg. Co., Des 
P laines, 111. Rated as vapor-proof by 
U nderw riters’ Laboratories, the effi
ciency of the un it is stated  to  be only  
sligh tly  affected by lig h t absorption of 
the clear g lass cover.

Capillary Air W asher
E x t e n s i v e  c o n t a c t  s u r f a c e  for 

bringing together air and water for 
evaporative cooling, hum idifying, de- 
hum idifying and cleaning, is  available  
in  the three classes of capillary air 
washers now made availab le by Am eri
can Blower Corp., D etroit, Mich. The 
so-called capillary cell in which con
ta ct takes place consists of a m etal 
frame w ith  wire screen faces, housing  
approxim ately 57,000 g lass fibers 
which are oriented in the direction of 
air flow so as to give numerous low-

Applying Lindsay Structure panel

resistance passages o f  sm all size. The 
glass fibers are held in place by pro
jecting slig h tly  through a cross-m at 
of g lass fibers on each cell face. These 
cioss-m ats serve also as water d is
tributing agents, perm itting the use 
of coarse, low-head sprays.

A standard 20x20x8J in. cell is 
stated to have an effective g lass con
ta ct area of approxim ately 125 sq.ft., 
an air flow capacity of 1,100 c.f.m. 
and a m axim um  water capacity of 9 
g.p.m. F ive years’ experience is  
claim ed to indicate very long life  for 
such cells, w ith  lit t le  p ossib ility  of 
plugging from ordinary outdoor air. 
Algae growth is said to  be. un likely  
under ordinary water conditions.

The proper number of cells for the  
required air flow is installed  in a 
washer which m ay be either of the  
coil-current, counter-current, or coun
ter-current type w ith  heating or cool
ing  coils. Only ligh t-duty  elim inators  
are required. A ny desired capacity  
can be supplied, w ith  special m etal 
parts, if  necessary on account of pe
culiar water conditions.

Automatic Molding Press
C o n t i n u i n g  the developm ent of the 

autom atic m olding press which was 
first announced three years a g o  (see 
Chem. & Met.,  Nov. 1937, p. 6 7 4 ), the  
F .  J .  S to k e s  Machine C o ., Philadelphia,

Portable a.c. welder

Water leaving cells of capillary washer

Diagrams showing method of tensioning 
Lindsay Structure panels

Pane/
Tensioner

C hannel
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Oil Pressure Unit
To p r o v i d e  cooled lubricating o il *.t 

a uniform  pressure to stuffing boxes 
equipped w ith  lantern glands or certain  
types of seals, as well as to large  
bearings, the D uram etallic Corp., K ala
mazoo, Mich., has introduced an oil 
pressure un it of self-contained design  
consisting of a base, pump, motor, tank, 
pressure regulator, cooling coil, flltei', 
pressure and level gages, filler in let, 
vent connection and drain valve. A  
m anual-type pressure regulator in 
sures circulation a t uniform  pressure, 
as desired, up to 1,000 lb. A seam less 
copper coil is  provided for water cool
ing to the desired uniform  tem perature. 
The pump, which is of the positive d is
placement type, enforces a uniform  cir
culating rate. Safety requirements are 
m et through the use of an explosion- 
proof motor, a  vapor-proof lid on the  
tank, and an outside tank vent. These 
units are bu ilt in  various sizes for the 
handling of from 1% to 14 quarts of 
oil per m inute.

Explosion-Proof Switch
L i s t i n g  for Class 1, Groups C and 

D, and Class 2, Group G hazardous 
locations has ju st been accorded by 
Underwriters’ Laboratories to a new  
explosion-proof housing which is  being  
supplied by The Micro Sw itch Corp., 
Freeport, 111. This housing employed 
with the company’s standard type  
Micro Switch, makes i t  acceptable for 
use in atm ospheres containing vapor* 
of ethyl ether, gasoline, acetone, lac
quer solvents and sim ilar m aterials, 
as well as for grain dust. As shown  
in the accom panying illu stration , th« 
sw itch m ay be actuated by a roller arm. 
The roller m ay either be parallel or a t  
right-angles to the arm, or > bullet- 
nose push rod m ay b« em ployed, a ll 
types requiring a m axim um  movement 
differential of 0.001 in. The sw itching  
unit inclosed w ithin  the cast-iron hous
ing is  listed  for service up to 000 volts
a.c., and capacity up to 1,200 watta.

High Temperature Valv®
K n o w n  a s  Merchrome coating, a 

new process developed by the Meroo- 
Nordstrom  V alve Co., 400 Lexington  
Ave., P ittsburgh, Pa., has been in tro
duced to m ake possible successful oper
ation of lubricated plug cocks at  
tem peratures as high as 1,000 deg. F . 
The Merchrome coating process is  a 
development in  which a welded coating  
is  applied to the rotating surfaces of 
the plug and body of the valve, and 
in some cases to other parts as w ell. 
This coating is  a complex m etal a lloy  
of extrem e hardness and corrosion re
sistance. The hardness of approxi
m ately 54 Rockwell C is  said to be 
maintained practically  unim paired a t  
tem peratures to 1,000 deg. F., w hile the  
corrosion resistance is  reported as ap

Explosion-proof Micro Switch

type, the pump is self-prim ing and has 
no valves. The construction is indi
cated roughly in  the accompanying 
diagram m atic view . S lip  is drawn into  
the suction pipe, passing into the pump 
proper which comprises a m etal rotor 
of peculiar double-helical shape which  
rotates w ithin  a  flexible stator element 
of comparable internal shape. I t  then  
passes out through the discharge pipe. 
Operation entails no incorporation of 
air bubbles, according to the m anu
facturer.

Materials Handling Equipment
R e c e n t  d e v e l o p m e n t s  in  m aterial»  

handling equipment produced by the 
Philadelphia division of Y ale & Towne 
Mfg. Co., Philadelphia, Pa., include a  
new line of 3,000-lb. capacity industrial 
trucks and a new air-cooled, low-cost 
electric hoist known as the “Load 
K ing.”

The new truck, designated as KM-26, 
is a  general u tility  model of the load 
carrier type, of light-w eight welded 
steel construction, electrically  operated  
and steering from all four wheels to  
facilita te  handling in  congested quar
ters. For the operator's safety the con
trol platform  is  protected by a stream 
lined bumper. The new hoist, made 
in % and y3 ton capacities, is  available  
for lug, hook or plain trolley  m ounting  
w ith  a choice of either right angle or 
parallel suspension. The provision of 
air cooling is  claimed to elim inate  
excess braking heat and to perm it 
heavier duty cycles. W eatherproof de
sign is stated to perm it operation of 
the hoist out-of-doors as well as under 
a ll normal plant conditions.

Column

Air-coolod electric hoist

New oil circulating unit

Pa., now announces availab ility  of an 
autom atic unscrewing device for use on 
the press which perm its the com pletely  
autom atic m olding of threaded plastic  
parts such as bushings, knobs, ferrules, 
bottle  caps, etc. Standard machine 
threads, internal or external and of any  
desired pitch, m ay be molded. W ith  
autom atic operation and no operating  
atten tion  exccpt for occasional refilling  
of the m olding powder hopper and re
m oval of finished parts, the machine 
m ay be kept in  operation for 24 hours 
per day and one man can tend a  large  
battery of m achines, according to the  
m anufacturer. Production rates up to
1,000 or more un its per mold cavity  
per day are claim ed.

Simplified Slip Pump
O r i g i n a l l y  introduced three years 

ago (see Ghetn. <6 Met.,  Oct. 1937, p. 
6 2 5 ), by the Moyno Pump Div. of 
Robbins & Myers, Inc., Springfield, 
Ohie, the novel Moyno rotary pump has 
recently been made available by the 
m anufacturer in  a modified form su it
able for the handling of slips, slurries 
and other suspensions. An im portant 
feature of the modified design is  that 
the pump is  of the submerged type, 
requiring no stuffing box. Also, as in 
the case of other pumps of this basic

Automatic molding press Diagram of submerged 
with unscrewing device slip pump
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proxim ately equal to  th a t of a sta in 
less steel. Owing to tlie form ation of 
an inseparable bond, the Merchrome 
m ay be applied to any desired thickness.

For high pressure service, plugs for 
such valves arc lapped under heat into  
the bodies a t  a tem perature correspond
ing  to that of the intended service to  
provide extrem ely accurate fit a t  
operating tem perature. Although in 
tended especially  for high tem perature  
operation, the Merchrome coating is  
stated also to be extrem ely resistant 
to abrasion at low, as well as high  
tem peratures. An extrem ely low  co
efficient of friction  is  an im portant 
characteristic of the new coating. Sev
eral performance records are listed  by 
the m anufacturer. In  one case a  valve  
handling hot oils, a t tem peratures 
above 900 dog. F ., has given over 5,000 
hr; service. Several such valves have  
been used for handling vapor a t  3.G0 
lb. pressure and 500 deg. F . In cata
ly tic  polym erization plants these valves 
are said to  be operating at tem pera
tures of 500 to GOO deg. F. and pressures 
from 1,375 to 1,050 lb. Several special 
alloy  Merchromed valves are in opera
tion at tem peratures to 1,300 deg. F., 
handling hydrogen and hydrocarbon  
vapors.

High-Capacity Lamp
F or  s e r v ic e  in petroleum  refineries, 

gas and chem ical p lan ts where con
siderable lig h t is  required, the Stew 
art R. Brown Mfg. Co., 258 Broadway, 
N ew  York, N . Y., has developed an 
explosion-proof extension lam p of 100- 
w att size which is stated  to have 21 
tim es the lig h t capacity of any port
able lam p of equal w eight ever before 
listed  by U nderw riters’ Laboratories. 
Special features include a  safety  grip  
of molded p lastic  said effectively to 
insu late heat, an extra heavy spark-

100-watt explosion-proof extension lamp

High-capacity, high-pressure 
proportioning pump

proof hook and guard, an autom atic  
circu it breaker which shuts off the  
current if  the globe breaks, and a one- 
piece guard which m ust be in  place 
before the lam p w ill ligh t. Num erous 
rigid te s ts  designed to dem onstrate the  
safety  of the lamp have been passed  
successfully, according to the maker.

Large Proportioning Pump
M u c h  l a r g e r  than sim ilar pumps 

previously available is a  new  high- 
pressure, high-capacity proportioning  
pump recently announced by M ilton  
Roy Pum ps, 3100 K ensington Ave., 
P hiladelphia, Pa. The pump is  of 
duplex construction, sim ilar to other 
pumps of th is  com pany’s design, but 
capable of handling up to  1,200 gal. 
per hour, compared w ith  a previous 
m axim um  capacity of 212 gal. per hour. 
The particular u n it shown in the ac
com panying illu stration  has a capacity  
of 480 g.p.h. aga in st a pressure of 400 
lb. Other u n its of the line are capable 
of pum ping aga in st pressures up to
20,000 lb. per sq.in. V arious con
struction m ateria ls m ay be had for 
m eeting alm ost any corrosive condition.

Electronic Pyrometer Controller
A  h e w  electronic circuit, usin g  a 

single liigh-output vacuum  tube of the  
all-m etal type, is employed in  the new  
electronic pyrom eter controller recently  
announced by the B risto l Co., W ater- 
bury, Conn. A ll m oving parts in  the  
control circuit, such as m otors, depres
sor bars, toggle sw itches and open con
tacts are elim inated in th is  design.

Two-stago centrifugal pump

New electronic pyrometer controller

The pointer of the m illivoltm eter move
ment is  not engaged nor appreciably  
retarded a t any point w ith in  its  nor
m al operating range, thereby leaving  
i t  free to indicate the tem perature be
ing controlled. A  m illiam m eter a t the  
front of the instrum ent ind icates the  
condition of the control circu it a t  all 
tim es. To insure h igh  accuracy, a  cold- 
end compensator is  used. This com
pany’s M illivac relay, the entire op
erating m echanism  of which is  under 
vacuum , is said to  assure extrem e sen
s it iv ity  to changes in tem perature at  
the thermocouple.

Multi-Stage Pump
Recent extension of the line of 

m ulti-stage “S S U n it” pum ps p u t out 
by Allis-Chalm crs M fg. Co., M ilwaukee, 
W is., m akes available a new tw o-stage  
pump w ith  4-in. suction and 2-in. d is
charge, rated a t up to 275 g.p.m. 
against heads up to  500 ft. a t  a speed 
of 3,550 r.p.m. This close-coupled 
pump, like its  sm aller counterparts, 
has a cast-iron casing and cover, w ith  
bronze fittings. Back-to-back im pellers 
provide a x ia l balance. The stuffing box 
is  subjected only to suction  pressure.

Agitating Impeller
A h  i n t e r e s t i n g  d e v e l o p m e n t  of the  

m arine engineering field is  incorporat
ed in an insta lla tion  of a g ita tin g  pro
pellers recently produced by the Fed- 
eral-Mogul Corp., D etroit, Mich. These 
propellers are used in th e  sa lt evapora
tors a t the St. Clair, Mich., p lant of 
the Diam ond-Crystal S a lt d ivision  of 
General Foods Corp. The insta lla tion  
consists of three three-blade im pellers 
cast from N i-R esist, each 45 in. in  
diam eter and w eighing 355 lb. a ssem 
bled. A s shown in the accom panying  
view , the blades are detachable, per
m ittin g  adjustm ent to  any pitch be
tw een 34 and 40 in. for m ost efficient 
operation. The blades are attached to  
the hubs b y  M onel m eta l studs and 
E lastic  Stop N u ts. A  further advan
tage of the rem ovable blades is  th a t  
insta lla tion  w as g rea tly  facilita ted  
since the parts could be put in to  the  
evaporators through ex istin g  m anholes 
which would have had to  be enlarged  
had assem bled im pellers been employed.

Marine type adjustable impellers used 
for salt evaporator agitation
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CHEM. & MET. REPORT ON

Cfeemiral P lant 
S afetf and 

Fire Protection

T O  P L A N T  M A N A G E R S ,  S U P E R I N T E N D E N T S  AND 
C H E M I C A L  E N G I N E E R S

Alw ays a vital factor in chemical plant operation, safety and 
fire prevention require even more serious consideration in 
times such as these. Expanding operations, multiple shifts, 
green men to be broken in while older em ployees work longer 
hours under heavier responsibility; these are some of the 
reasons w hy strictest discipline and the most carefully 
planned safeguards are now necessary to prevent accidents 
and personal injuries. And never for one minute must w e  
forget that ACCIDENTS CAN BE PREVENTED! They don't 
just happen: They are caused. When there is sincere and 
energetic effort on the part of managem ent to remove the 
causes and when em ployees cooperate in working safely, 
obeying instructions and using the necessary protective cloth
ing and equipment, accidents will cease to occur, or at least 
become less frequent and less severe. Chemical industry 
has demonstrated by its fine safety records, that the latter 
goal can be achieved in more nearly normal times. This 
report proves that the good work can and must be continued 
NOW!

C H E M I C A L  A N D  M E T A L L U R G I C A L  E N G I N E E R I N G
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Safety a n d  F ire P reven tion  
in  Chemical Industry

I N T R O D U C T I O N
The purpose of this report is  first lo present som e

w hat statistically  the status of plant sa fety  in Am eri
can  chem ical industry, then to a n a ly ze  the principal 
ca u ses of accidents and personal injuries in order to 
point out the m eans for their avo id an ce. Each plant 

presents its ow n  problem s, but the fundam entals of 
an ad eq u ate sa fe ty  organization are the sam e in a ll 
industries. These sim ple rules are therefore presented  

a s  definite steps in a  program  a n y  plant —  large or 

sm all —  can  adopt. To ass ist the sa fe ty  work of the 
individual p lant or com pany, extraordinary facilities

and serv ices are a v a ila b le  from such non-profit or
ganizations a s  the N ational Sa fety  Council and  the 

N ational A ssociation  for Fire Protection. C lose ly  a llied  

w ith sa fe ty  is the organized w ork n ow  b ein g  done 

to con serve and  prom ote industrial health  through the 
elim ination of occupational hazards and d isea ses . The 

w h ole  program  is one that takes on n ew  sign ificance  
in chem ical industry a s  the latter exp an d s its p lants  

and d evelop s n ew  m aterials and p rocesses to produce 
the m any products n eed ed  b y  the national defen se. 
This is  industry's m ost urgent problem .

S U M M A R Y  A N D  C O N C L U S I O N S
1. Chem ical industry in 1939 set som e en v iab le  rec

ords in accident prevention, ranking seventh  in  fre
q uency  and seventeenth  In severity  am ong the thirty 

major injuries charted b y  the N ational Safety  Council. 
But there is  urgent n eed  for Improvement, particularly  

in the records of fatalities.
2. Contrary to popular opinion, m ost accidents in 

chem ical industries are not cau sed  b y  fum es and  

flam es, but b y  slip s and  fa lls , common tools and  m a
chinery —  the sam e a s  in a ll other industries. The 

reason  is that the chem ical group h a s learned  h ow  to 

protect itself aga in st chem ical hazards but h a s failed  

to conquer som e of the common ca u se s  of injury.
3. A ccidents an n u a lly  cost chem ical industry ap 

proxim ately $10,000,000 or S40 per w orker per year . 
There are handsom e dividends in sa fety  work for those  

w ho go after them in the right w a y .
4. Fire prevention practices and equipm ent h ave  

chan ged  to k eep  p a ce  w ith  the rapid developm ents

of n ew  chem ical products and p rocesses. O bsolete, 
antiquated lire extinguishers and fire-fighting ap p ara
tus had  b est b e  discarded  before it is  too la te .

5. Recent chem ical engineering grad u ates h a v e  b een  

criticized b eca u se  of lack of k n ow led ge about indus
trial hazards and failure to appreciate the v ita l re la 
tion b etw een  sa fe ty  and  plant effic ien cy . Severa l ed u 
cational institutions are a w ak en in g  to the n eed  for
training in at lea st the fundam entals of sa fe ty  en g i
n eering. Others should fo llow .

6. Full u se  of the facilities and serv ices of the N a
tional Sa fe ty  Council offers a  read y  m eans of check
ing the status and  im proving the progress of accident 
prevention in your p lant or laboratory. More than 400 

firms are a lrea d y  sharing in the benefits to b e  derived  
from the activ ities of its C hem ical Section. There are  

probably  alm ost a s  m any m ore —  e sp e c ia lly  sm all 
plants —  that could  b e  grea tly  benefited  a t a  cost of 
but a  few  cents per em p loyee per year .

700 OCTOBER 191,0 • CHEMICAL & M ETALLURGICAL ENG INEERING



C h e m i c a l  i n d u s t r y  is inherently  
hazardous yet its  safety  record is 

far better than that of m ost other 
m anufacturing industries. This de
sirable condition has resulted from a 
thorough and intensive effort on the  
part of m anagem ent to recognize poten
tia l hazards in plant operation and to  
provide the necessary safeguards and 
precautions to assure the safest possible 
working conditions. B ut that alone 
would not have proved effective had it  
not been for the equally intensive and 
in telligen t cooperation on the part of 
the industry’s em ployees. And of all 
the men employed in chemical plants, 
none have greater responsib ility  for 
sa fety  than chem ical engineers, chem
ists  and technologists.

A . Status of C hem ical Safety

Before review ing some of the ways 
in which th is cooperation for safety  
has been applied in chemical indus
tries, consider the follow ing facts and 
figures as revealed in  “ 1939 Accident 
R ates in the Chemical Industry” re
cently published by the N ational Safety  
C ouncil:

1. I n ju ry  r a te s  In th e  chem ical Ind u s
tr y  in 1939 w ere  37 p e r  c e n t below  th e  
a v e ra g e  fo r  a ll  In d u s tr ie s  In th e ir  f r e 
q u en cy  an d  12 p e r c e n t below  th e  g e n 
e ra l  a v e ra g e  in se v e r i ty  (See F ig . 1). 
T h e  fre q u e n c y  r a te  fo r  417 chem ical 
p la n ts  w hose em ployees w o rk ed  305,-
535,000 m a n -h o u rs  w as  7.48 (d isa b lin g  
in ju r ie s  p e r  m illion  m a n -h o u rs ) . F o r  
in d u s try  a s  a  w hole i t  w a s  11.83. T he 
ch em ica l se v e rity  r a te  w a s  1.26 (d a y s  
lo s t p e r  th o u sa n d  m a n -h o u rs )  a s  co m 
p a re d  w ith  1.42 fo r  a ll  in d u str ie s .

2. A s th e  tre n d  cu rv es  In F ig . 2 w ell 
p rove, th e re  h a s  been a  su b s ta n t ia l  an d  
c o n s is te n t red u c tio n  in th e  fre q u e n c y  of 
a c c id e n ts  in chem ical in d u s try — a  d e 
c line  o f 76 p e r  c e n t since 1926. Im p ro v e 
m e n t in th e  se v e rity  r a te  h a s  lagged  
so m e w h a t b eh in d  th e  fre q u e n c y  ra te ,  b u t 
b y  19.19 it  too  h a d  d ropped  33 p e r  c e n t 
a s  co m p ared  w ith  th e  docline o f 50 p e r  
c e n t fo r  a l l  in d u str ie s .

3. T h e  b e s t 1939 in ju ry  reco rds, an in 
m o st re c e n t y e a rs , h a v e  been m ad e  by 
th e  la rg e r  p la n ts . B o th  freq u e n cy  an d  
se v e rity  r a te s  fo r  th e  sm a lle r  p la n ts  
w ere  tw ice  th e  a v e ra g e  fo r  la rg e  o rg a n i
z a tio n s , be in g  11.85 fo r  freq u e n cy  an d  
2.87 fo r  se v e rity  a s  co m p ared  w ith
6.45 a n d  1.11.

4. I n ju ry  ra te s  w ere  low est in ch em i
ca l la b o ra to r ie s , alcohol a n d  so lven ts 
fa c to rie s , p la s tic s  p la n ts  a n d  th o se  p ro 
d u c in g  p a in t  a n d  v a rn ish  m a n u fa c tu re . 
F re q u e n c y  ra te s  In these  p la n ts  av e ra g e d  
lees th a n  7.0 a n d  se v e rity  r a te s  w ere
0.50. T ab le  I  sh ow s th e  d isa b lin g  in 
ju r ie s  in ch em ica l in d u s try  in 1939 a s  
c lassified  by  In d u s tr ia l g roups.

5. T h e  Old H ick o ry , T enn., p la n t  of 
E . I. d u P o n t do N em o u rs & Co. ho ld s th e  
b ee t k n ow n  a ll  tim e  n p - in ju ry  reco rd  
in ch em ica l in d u s try — 11,361,846 m an - 
h o u rs. T h is  re m a rk a b le  record , w hich  
te rm in a te d  M a rch  22, 1937, is  a lso  th e  
bo st k n ow n  s a fe ty  reco rd  fo r  a n y  in 
d u s try  in th e  U n ite d  S ta te s . Seven  of 
th e  fifteen  b es t a ll- tim e  n o - ln ju ry  reco rd s 
reco rd ed  by  th e  N a tio n a l S a fe ty  C ouncil 
in M ay, 1939 w e re  held  by  chem ical 
com pan ies.

So much for the credit side of our 
ledger. There are some liab ilities in 
these sam e figures on accident rates in

chemical industry which should not be 
passed over too casually.

1. T he la g  in th e  redu c tio n  of th e  
In d u s try 's  se v e rity  r a te , p a r t ic u la r ly  in 
re c e n t y e a rs , h a s  been  due v e ry  la rg e ly  
to  in c rease s  in th e  freq u e n cy  of f a ta l i 
ties. Of a ll  th e  v a rio u s  ty p e s  of in ju rie s  
recorded , these  hav e  show n th e  le a s t  im 
p ro v em en t in freq u en cy  d u r in g  th e  p a s t  
13 y ea rs . T he 1939 f a ta l i ty  ra te  of
0.05 w a s  up  8 p e r  cen t from  193S an d  
th is  in c rease  red u ced  th e  o v e ra ll im 
p ro v em en t since 1926 to only  2 p e r  cent.

2. S ev erity  r a te s  w ere  h ig h e s t in 
c o a l- ta r  d is tillin g  p la n ts , fe r t i l iz e r  w orks 
a n d  exp losives m a n u fa c tu r in g — a v e ra g 
in g  m ore th a n  th re e  tim es tho r a te  fo r 
a ll g roups.

B. C auses of Serious A ccidents

D uring the past six  years the N a
tional Safety Council has compiled 
sum m ary reports from chemical indus
tries that have listed  1,123 serious 
injuries and permanent disab ilities. A 
m ost significant conclusion to be drawn 
from th is study is that injuries in 
chemical industry arise from exactly  
the same causes as in m ost other in 
dustries.

A nalysis of the circum stances and 
causes of 274 serious injuries in chem i
cal p lants discloses that machinery and 
plant equipment were the principal 
agencies of injury, being involved in 
30 per cent of the cases. Presses and 
rolls were the next outstanding offend
ers, followed by pumps, fans, and m ix
ers. Chemical pipe lines and tanks are 
responsible for fu lly  0 per cent of the 
accidents in the industry and a some
w hat greater percentage of the severity. 
It  w ill be noted from the follow ing  
tabulation that chem icals figured in less 
than 10 per cent of the accidents, being 
less dangerous than working surfaces 
such as floors and ladders.

The principal way in which em ploy
ees were injured was by being caught

in or between the m oving parts of m a
chinery and other equipment— account
ing for fu lly  half of all serious cases. 
Falling, slid ing and flying objects were 
next.

A gency o f In ju ry  In ju ries
M ach in ery  ....................................................  98
W o rk in g  su r fa c e s  (floors, lad d e rs ,

e tc .)  ........................................................... 29
C hem ica ls .................................................... 26
V ehicles .......................................................  20
E le v a to rs  an d  h o is ts ......................  16
P ip e  a n d  p re ssu re  a p p a r a tu s ........  15
H a n d  tools .................................................  15
N o t o th e rw ise  c la s s if ie d ...............  55

T o ta l n u m b e r  of in ju r ie s ........  274

Type o f A ccident In juries
C a u g h t In o r  b e tw een  m a c h in e ry

a n d  o th e r  e q u ip m e n t.................. 13S
F a llin g , s lid in g  a n d  fly ing  o b je c ts . .  52
F a lls  fro m  one level to a n o th e r .  . . .  28
In h a la tio n , a b so rp tio n  o r  sw a llo w 

in g  .............................................................  11
B u rn in g  a n d  s c a ld in g .................... 15
S tru c k  a g a in s t  ........................................  12
N o t o th e rw ise  c la s s if ie d ...............  15

T o ta l n u m b er o f In ju r ie s ......  274

Mechanical causes were assigned to 
four-fifths of all serious injuries. U n
safe processes and working methods, 
improper planning and sim ilar hazard
ous procedures were of m ost importance. 
As an example, lack of planning and 
coordination during a plant breakdown 
resulted in one injury because a fore
man failed to make sure that all 
employees were in the clear before the 
equipment was started.

Here are the principal mechanical 
causes noted by the N ational Safety  
Council in its  summary.

M echanical Causes In juries
U n sa fe  p rocesses, w o rk in g  m ethods, 

p lan n in g , poor housekeep ing , etc. 100
Im p ro p e r g u a rd in g  .................................  64
D efective  ag en c ies (design , co n 

stru c tio n , b roken  p a r ts , e t c . ) . . . .  47
N o n -u se  of p ro te c tiv e  e q u ip m en t

(p rin c ip a lly  g o g g le s ) ..........................  8
N o t o th e rw ise  c la s s if ie d ........................ 3
N o m ech an ica l c a u s e ............................... 52

T o ta l n u m b er o f in ju r ie s ................. 274

D ecline in frequency of accidents in chem ical industry h as b een  more consistent than  
in the ca se  of their severity  a s  reported b y  the N ational Safety  Council
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SEVERITYFREQUENCY

TOBACCO

STEEt

CHEM ICAL

G LASSG LASS

TEXTILE

SH EET  M E TA L

Q U AR RY

CHEM ICAL

P A PE R  A N D  PULP

C LA Y  PRO DUCTS I

N O N -FE R R O U S  M E T A L S  I  

M E A T  P A C K IN G !

W O O D W O R K IN G  I

M ISC . M E T A L  PRO DUCTS I

N O N -FE R RO U S M E T A L S  I

Personal causes such as disobedience 
of instructions, abstractions, reckless
ness and sim ilar improper actions were 
responsible in one-half of the cases 
studied. As exam ples: a m aintenance  
man lost an eye when lie disregarded  
instructions to wear goggles when using  
a chisel and hammer; an operator su s
tained a fractured arm when he applied  
dressing to a belt running toward a  
pulley rather than aw ay from it. 
Unawareness of safe practices or lack  
of knowledge or sk ill figured in  20 per 
cent of the cases as shown below:

Personal Causes In ju ries
Im p ro p e r  a t t i tu d e  ...................................  130
U n a w a re  of sa fe  p ra c tic e s  o r  lack

o f know led g e  o r  s k i l l ..........................  77
B od ily  d e f e c ts .............................................  5
N o p e rso n a l c a u s e .................................... G2

T o ta l n u m b e r  o f in ju r ie s .................... 274

Thomas P. K earns, superintendent of 
the D ivision  of Safety  and H ygiene in  
the Industria l Commission of Ohio drew  
the follow ing conclusions from an ex
tended study of the causes of accidents 
in chemical and allied  industries.

T h is  s tu d y  w ould  in d ic a te  t h a t  th e  
d a n g e rs  a t te n d in g  th e  m a n u fa c tu re  of 
chem ical p ro d u c ts  o r  o th e r  p ro d u c ts  in 
w hich th e ir  u se  is  a  b as ic  n ecess ity  a re  
no d iffe re n t fro m  th o se  found  in  o th e r  
In d u s tr ia l  c la s s if ic a tio n s  o r  in in d u s try  
a s  a  w hole. I t  a lso  se rv e s  to  sh o w  th a t  
w hile  th e  ch em ica l g ro u p  h a s  f a i r ly  
w ell p ro te c te d  itse lf  a g a in s t  th e  h a z a rd s  
o f p h y s ic a l c o n ta c t w ith  h a rm fu l ch em i
cals , i t  s t i l l  is  co n fro n te d  w ith  th e  
p rob lem  of e lim in a tin g  th e  h a z a rd s  
com m on to  a ll  fields o f p ro d u c tio n . C on
c e n tra t io n  o f  effo rt to w a rd  th e  co n 
tro llin g  o f  th ese  m o st p ro lific  so u rces 
of a c c id e n ta l d e a th  a n d  in ju ry , is th e  
m o st im p o r ta n t  s te p  in  th e  In d u s try ’s 
s a fe ty  p ro g ra m , fo llo w in g  s a fe ty  m e a s 
u re s  t h a t  w ill a d e q u a te ly  p ro te c t chem i
c a l  w o rk e rs  fro m  th o se  h a z a rd s  p e c u lia r  
to  th e  in d u s try  itse lf .

C. Costs of A ccidents

On the basis of 250,000 employees in  
the chem ical firms reporting to the N a
tional Safety  Council, it  has been e sti
m ated th a t the annual accident cost—  
direct and indirect— is  approxim ately  
$10 m illion  or $40 per worker per year. 
Here is  w hat com prises the greater bulk 
of the annual cost b ill for industrial 
accidents:

1. T im e lo s t b y  in ju re d  em ployee.
2. T im e lo s t b y  o th e r  em ployees 

th ro u g h  cu rio s ity , sy m p a th y , o r  a id  to 
in ju re d  em ployee.

3. T im e  lo s t b y  fo rem en  o r  o th e r  
e x ecu tiv es  in g iv in g  a id , in v e s tig a tin g  
cause , se lec tin g , t ra in in g , a n d  b re a k in g  
in  a  new  em ployee, p re p a r in g  in su ra n c e  
a n d  s ta te  re p o rts , a t te n d in g  h e a r in g s .

4. D a m a g e  to  m ach in es , too ls, m a te 
r ia ls .

5. In te rfe re n c e  w ith  p ro d u c tio n , f a i l 
u re  to  fill o rd e rs  on tim e.

G. P a y m e n ts  by em p lo y ers  u n d e r  em 
ployee benefit sy s tem s.

7. W a g e s  co n tin u ed  in  fu ll o r  in p a r t ,  
a lth o u g h  in ju re d  em ployee  m ay  n o t e a rn  
th em  b e cau se  of in c a p a c ity .

S. P ro f it  lo s t  on  in ju re d  em ployee’s 
p ro d u c tiv ity .

D. O rganizing for A ccident Prevention

Experience lias taugh t chem ical plant 
m anagers th a t the only sure w ay to

Chem ical induslry m ay w ell b e  proud of its sa fety  records a s  contrasted with those 
for all m anufacturing industries. F igures are for 1939

In 1939 chem ical industry stood seventh  in accident frequency and seventeenth  in 
severity  am ong the thirty industries w h o se  accident rates are charted ann u ally  b y  

the N ational Safety  Council

develop and m aintain  a good accident 
record is to approach the sa fety  prob
lem w ith  the conviction th a t i t  is 
im portant and w orthy of serious a tten 
tion by a ll em ployees— from top to 
bottom  of the payroll. Each p lan t is a 
problem in itse lf but the fundam entals 
of an adequate sa fety  organization are 
the sam e for one company as for an-

other. A number of years ago a speaker 
at a- -N ational Safety  Congress la id  
down these fundam ental rules which  
should alw ays be included in  any plan  
for accident prevention: Chief among 
all requirem ents arc in terest and co
operation on the part of the company 
executives. N ext is the appointm ent 
of an individual (or in a large company
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of a departm ent) responsible for con
tinued and exacting supervision of all 
safety  activ ities. A first job is the 
m aintenance and study of the com
pany’s accident records. Other steps 
include the form ation of safety com
m ittees, the establishm ent of an em 
ployee safetj' tra in in g  program (to be 
operated in  conjunction w ith  any  
courses given in vocational tra in in g ), 
supplying and in sistin g  upon the use 
of all personal protective equipment as 
is necessary for the job, train ing some 
of the workers in first-aid procedure 
and the effective use of the facilities  
of local and national organizations 
which provide services or advice on 
safety  m atters.

More w ill be said later about the 
remarkable fac ilities and services of 
the N ational Safety  Council. I t  is 
recommended th a t anyone concerned 
w ith  the organization of an industrial 
sa fety  program should consult Safe 
Practices Pam phlet No. 42 of the N a 
tional Safety  Council. An accompany
ing chart ou tlin ing  the major activ ities  
of a typical sa fety  and fire prevention 
departm ent is  taken from that publi
cation. So too is  the follow ing sum
m ary of the eleven steps to be observed 
in starting  an industrial safety  pro
gram :

1. M a n a g e m e n t L e ad e rsh ip . M a n ag e r 
m u s t do h is  p a r t  in h e lp in g  to  "p u t 
s a fe ty  on th e  m a p .”

2. C o o p e ra tio n  of S u p e rin te n d en t. 
S u p e r in te n d e n t m u s t m a k e  sa fe ty  an  
in te g ra l  p a r t  of th e  o p e ra tin g  o rg a n iz a 
tion .

3. A p p o in t S a fe ty  D irec to r. O ne m an  
sh ou ld  be d e s ig n a te d  to  r e p re se n t  th e  
m a n a g e r  In d ire c tin g  th e  s a fe ty  p ro 
g ram .

i .  A n a ly ze  A cc id en t R ecords. A f te r  
h is  a p p o in tm e n t, th e  S a fe ty  D ire c to r  
sh o u ld  a n a ly z e  th e  acc id en t re p o rts  fo r 
th e  p a s t  y e a r  o r  tw o  to  lea rn , if  poss i
ble, th e  how', w ho, w h ere , w h en  a n d  
w h y  o f each  acc id en t.

5. H o ld  M eetin g  o f O p e ra tin g  E x e c u 
tiv es. A ll su p e rv iso rs , fo rem en , su p e r

in ten d en ts , an d  o p e ra tin g  h ead s should  
th e n  be sum m oned  to a  g en e ra l m eeting  
p resid ed  over by th e  m a n a g e r  o r  g en 
e ra l  su p e rin ten d en t.

6. M ake In sp ec tio n  of O p era tions. 
F o llo w in g  th is  m ee tin g  each fo rem an  
sh o u ld  m ak e  a  com plete in spection  of 
h is d e p a r tm e n t.

7. S ta r t  M echanical S a feg u a rd in g . T he 
s a fe g u a rd in g  p ro g ram  sh ou ld  th en  be 
developed and  c a rr ie d  out, m ak in g  su re  
th a t  th e  m o st se rio u s co n d itio n s a re  
co rre c ted  first.

S. P ro v id e  F a c ilit ie s  fo r R e n d e rin g  
F i r s t  A id. F ir s t -a id  a t te n d a n ts  can  
help  to  p re v e n t acc id en ts  in a d d itio n  to 
c a r in g  fo r in ju re d  w orkers .

9. M ake G en era l A nnouncem en t. T hen  
th e  w o rk e rs  shou ld  be a cq u a in ted  w ith  
th e  acc id en t p rev en tio n  p lan .

10. O rg an ize  E d u c a tio n a l W eeks. F o r 
m u la te  p ro g ra m  to m a in ta in  in te re s t, an d  
In crease  s a fe ty  know ledge of m a n a g e 
m ent, fo rem en , an d  w o rk ers ,

11. C o n sid er E n g in e e rin g  R evision . 
C onsider m eth o d s fo r Im proving  m a 
ch in ery , eq u ipm en t, an d  p rocesses to 
e lim in a te  h a z a rd s  a n d  in c re a se  p ro d u c 
tio n  efficiency.

E. Facilities and Services

The m anifold activ ities and services 
of the N ational Safety  Council provide 
means and m aterials for helping any 
company in any industry to carry on 
well balanced, practical safety work. 
The Council, which has its  headquar
ters a t  20 N. W acker Drive, Chicago,
111., is  a non-profit, non-commercial 
organization which was organized by 
industry in  1913 to serve as a clearing  
house for safety  inform ation. I t  pro
vides several thousand members in 
practically  every field of industry w ith  
current data, facts and methods 
whereby accidents m ay be prevented 
and industrial efficiency improved. 
Membership dues covering the costs 
of a ll industrial services of the Council 
am ount to only a few  cents per em
ployee per year.

Complete industrial membership in 
the Council provides a company w ith  
copies of all of the Council’s publica

tions, the two m agazines National  
Safe ty  X cw s  and The Safe Worker,  
the safety posters, safe practice pam ph
lets, sectional news-letters, forem anship  
train ing m aterial, various accident sta 
tistica l reports and free consulting  
services on m atters affecting safety  in  
plant operations. Industria l members 
are encouraged to conduct safety con
tests w ithin their own plants for which  
attractive bronze plaques are provided 
by the N ational Safety Council as part 
of the complete membership program. 
Annual safety  contests are also con
ducted by the various industrial sec
tions of the Council.

In the 1939-1940 contests of the  
Chemical Section there were enrolled 

.170 p lants em ploying 81,331 people 
who worked 104,0(19,820 hours. One- 
third of the contestants went through  
the entire period w ithout a reportable 
injury. The best record was that of 
the Spruance rayon plant of the duPont 
Co. a t Richmond, Va., which worked 
the largest number of man-hours w ith
out a reportable injury— 5,325,987. 
The 1940-41 com petition began J u ly  1, 
1940 w ith 30 new participants. R. C. 
Stratton, chemical engineer, Travelers 
Insurance Co., Hartford, Conn., is  
chairman of the S ta tistics and Contest 
Committee of the Chemical Section. As 
of Sept. 10, 1940 the membership in  
the Chemical Section of the N ational 
Safety Council w as 433 members, of 
which 44 had been added during the  
past year.

As typical of the data and inform a
tional services provided by the Chem
ical Section of the N ational Safety  
Council is the follow ing lis t  of Indus
tr ia l Data Sheets and Safe Practice  
Pam phlets of chemical interest pub
lished since the October, 1939, Safety  
Congress.

Typical inform ational services, pro
vided by the Chemical Section, N ational

Table I. D isabling Injuries, 1939, Chem ical Industry, by Industrial Groups

N u m b er of D isab lin g  In ju r ie s  T im e  C harges  In ju ry  R a te s

In d u s tr ia l  G ro u p

N u m b er
of

In d u s 
tr ia l
u n its

M an -
H o u rs

W orked
(th o u 
sands)

A verage
N u m b er

of
E m ployees

D e a th
an d

P e rm .
T o ta l

P e rm .
P a r tia l

T e m 
p o ra ry

T o ta l T o ta l

D e a th
an d

P e rm .
T o ta l

P e rm .
P a r tia l

T e m 
p o ra ry
T o ta l T o ta l

F re 
quen cy

Se
v e r i ty

A ll G ro u p s .................................................. 417 3 0 5 ,5 3 5 144 ,378 40 1 /2 2 ,0 7 3 2 ,2 8 5 240,000 106,005 3 9 ,0 9 0 3S5.095 7 .4 8 1 .2 6

L a b o ra to r ie s .............................................. 13 4 ,2 0 2 2 ,0 6 2 0 0 3 3 0 0 16 16 .71 .003
In d u s tr ia l  G a s e s ...................................... 8 4 ,3 0 3 2 ,1 0 9 1 1 5 7 6 ,0 0 0 60 101 6 ,1 6 1 1 .6 3 1 .4 3
A lcohol a n d  S o lv en ts  M a n u fa c tu r in g 5 2 ,0 1 0 951 0 0 7 7 0 0 124 124 3 .4 8 .06
P la s tic s  M a n u fa c tu r in g ........................ 16 13 ,485 6 ,7 0 4 0 15 36 51 0 4 ,4 5 9 647 5 ,1 0 6 3 .7 8 .3 8
A cid M a n u fa c tu r in g .............................. 40 1 9 ,739 9 ,6 2 3 4 16 56 76 24 ,000 10 ,250 1,701 35 ,951 3 .8 5 1 .8 2
C h lo rin e  a n d  A lkali M a n u fa c tu r in g 12 15,206 6 ,6 4 5 2 3 57 62 12 ,000 400 2 ,2 4 6 14 ,646 4 .0 8 .96
C arb o n  P ro d u c ts ..................................... 13 9 ,3 9 7 4 ,6 2 9 1 12 35 48 6 , C00 6 ,4 9 7 1 ,0 1 3 13 ,510 5 .1 1 1 .4 4
D y e  M a n u fa c tu r in g ............................... 7 11 ,602 5 ,7 5 2 1 / 56 64 6 ,0 0 0 3 ,2 6 8 1 ,2 6 8 10 ,536 5 .5 2 .91
P a in t  a n d  V arn ish  M a n u fa c tu r in g . . 37 21 ,864 10,742 1 4 136 141 6 ,0 0 0 1 ,5 0 0 2 ,8 7 8 10 ,378 6 .4 5 .47
P h a rm a c e u tic a l a n d  F in e  C hem ical 

M a n u fa c tu r in g .................................... 29 43,631 15,977 3 13 377 393 18 ,000 9 ,7 2 8 5 ,6 5 5 3 3 ,3 8 3 9 .0 1 .77
E xp losives  M a n u fa c tu r in g ................. 59 27 ,702 13 ,822 11 20 253 284 66 ,0 0 0 12 ,810 4 ,3 4 7 83 ,157 10 .2 5 3 .0 0
S oap  M a n u fa c tu r in g .............................. 31 2 4 ,7 6 0 1 2 ,556 2 32 234 268 12 ,000 15 ,573 5 ,1 2 9 3 2 /702 10 .8 2 1 .3 2
C oal T a r  D is ti l le r s ................................. 17 1 ,1 5 5 558 1 0 16 17 6 ,0 0 0 0 224 6 ,2 2 4 1 4 .7 2 5 .3 9
F e rtiliz e r  M a n u fa c tu r in g ..................... 12 8 ,1 5 0 4 ,0 1 8 3 6 122 131 18 ,000 5 ,8 5 0 2 ,1 8 6 2 6 ,0 3 6 16 .07 3 .1 9
S a lt  M a n u fa c tu r in g ............................... 12 4 ,3 4 0 2 ,1 6 3 0 2 74 76 0 700 1 ,5 0 8 2 .2 0 S 17 .51 .5 1
V ege tab le  O il M a n u fa c tu r in g ............ 30 7 ,6 0 9 3 ,8 5 0 0 9 131 140 0 8 ,3 1 5 2 ,4 7 3 1 0 ,7 8 8 18 .4 0 1 .4 2
N o t O therw ise  C la ss ified ..................... 76 8 6 ,380 42 ,217 10 32 475 517 6 0 ,C00 2 6 ,5 9 5 7 ,5 7 4 94 ,1 6 9 5 .9 9 1 .0 9
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UNSAFE ACTS

IMPROPER USE OF 

OR UNSAFE TOOLS

NON-USE OF 

SAFETY DEVICES

UNSAFE LOADING 

OR ARRANGEMENT

OPERATING AT 

UNSAFE SPEED

W ORKING ON 

MOVING  EQUIPMENT

IMPROPER STARTING 

OR STOPPING

OTHER 

UNSAFE ACTS

PERSONAL CAUSES
SKILL

OR KNOWLEDGE I _______

IMPROPER

ATTITUDE

BODILY

DEFECTS

NO PERSONAL 

CAUSE

MECHANICAL CAUSES

HAZARDOUS

ARRANGEMENT

DEFECTIVE

AGENCIES

Safe Practices P am phle ts

O ctober, 1939-—No. 3, “S a fe  O p era 
tio n  o f  S team  B o ile rs .”

M arch , 1940— No. 14, “ G oggles.” 
D ecem ber, 1939— No. 33, “H o is tin g  

A p p a ra tu s .”
D ecem ber, 1939— No. 35, "C o n v ey o rs .” 
O ctober, 1939— No. 42, “ O rg a n iz in g  a  

C om plete  I n d u s tr ia l  S a fe ty  P ro g ra m .” 
N ovem ber, 1939— No. 49, "C o n s tru c 

tio n  a n d  E q u ip m e n t o f  S te a m  B o ile rs .” 
M ay, 1940— No. 50, “F a t ig u e .” 
F e b ru a ry , 1940— N o. 55, “ In d u s tr ia l  

P o w e r  T ru c k s  a n d  T ra c to r s .”
D ecem ber, 1939'—-No. 68, “ P re s s u re  

V esse ls— F ire d  a n d  U n fired  ( P a r t  I I ) —  
S te a m  Ja c k e te d  V essels , D ig es te rs , S tills , 
B low  C ases, an d  A u to c lav es .”

D ecem ber, 1939— No. 72, “ S a fe ty  C om 
m itte e s .”

J a n u a ry ,  1940— No. 7S, " M a th e m a tic a l 
T a b le s  a n d  D a ta  fo r  th e  S a fe ty  E n 
g in e e r."

M ay, 1940— No. 93, "T op ics fo r  S a fe ty  
M e e tin g s .”

M ay, 1940— No. C hem .-2, “F u m e  P o i
so n in g .”

M ay, 194 0— No. 97, "S a fe  O p era tio n  
of P u lv e r tiz e d  C oal S y s te m s .”

Ju ly , 194 0— No. Chem.-G, “ C y an id e  
C om pounds.”

Ju ly , 1940— No. H P -1 4 , “ B enzo l.” 
A u g u s t, 1940— No. 76, " P o r ta b le  E le c 

t r ic  H a n d  T ools."
O ctober, 1 939— No. 81, " S a fe ty  M an  

in I n d u s try .”
M ay, 1940— No. 29, “ E le c tr ic a l E q u ip 

m e n t in  In d u s tr ia l  P la n ts ."

T w o a d d itio n a l S a fe  P ra c tic e s  P a m 
p h le ts  a re  r e a d y  fo r  p u b lic a tio n : 

No. 27, “ I n d u s tr ia l  S a n ita tio n ."
No. 46, “F u e l H a n d lin g , S to rin g  an d  

F ir in g ."

N o te : T h ese  a r e  ty p ic a l o f  m o re  th a n
2,000 s a fe ty  a n d  h e a lth  p ra c tic e  p a m 
p h le ts  a n d  In d u s tr ia l d a ta  sh e e ts  t h a t  
a re  now  a v a ila b le  to  m em b ers. L ik e 
w ise  th e re  a r e  m o re  th a n  500 s a fe ty  
in s tru c tio n  c a rd s  fro m  w hich  th e  m em 
b ers  o f th e  C hem ica l Section  m a y  choose. 
T y p ic a l c a rd s  a re  show n  in  th e  i l lu s tr a 
tion  on p ag e  70G.

F. Industrial Health

Industria l health problems are also 
of concern to the N ational Safety Coun
cil as well as to a number of other 
private associations and governm ental 
agencies th a t are active in  th is field. 
One of the newer organizations th a t is  
follow ing the pattern set by industry  
in the sa fety  movement is  the Air 
H ygiene Foundation, 4400 F ifth  A ve
nue, P ittsburgh, Pa. It now has ap
proxim ately 225 member companies, 
em ploying about one m illion workers. 
I ts  purposes are to conserve the health  
of workmen by preventing illness and 
occupational disease, to serve as a cen
tral source of inform ation on indus
tr ia l hygiene and to supplem ent the  
health work of ind ividual companies 
through organized research, medical 
and engineering studies.

In one of a recent series of B ulletins  
on “ Industrial H ealth Defense,” the 
Air H ygiene Foundation urges m anage
m ents in a ll industries affected by the  
national defense program to redouble 
their efforts toward m itig a tin g  and pro
tecting workers against potential health  
hazards. As p lants are being expanded 
and workmen exposed to new hazards 
or forced to work overtim e, there are

Safety Council, since Oct., 1939, m eet
ing:

Industr ia l  Da ta  Sheets

N ovem ber, 1940— D -C hem . 9, " R e 
m ov ing  A cid fro m  C a rb o y s ."

F e b ru a ry , 1940— D -C hem . 11, “D ry  
Ice .”

M ay, 1940— D -C hem . 34, " N a p h th a 
len e .”

A u g u s t, 1940— D -C hem . 35, "T o luene 
a n d  X y len e ."

T h e  fo llo w in g  D a ta  S h ee ts  a r e  re a d y  
fo r  p u b lic a tio n :

D -C hem . 33, “H y d ro flu o ric  A cid ." 
D -C hem . 3G, “ C resy lic  A cid .”
D -C hem . 35, " B le a c h in g  C om p o u n d s.”

W hy accidents occur in industry. 
Source: 1,000 Industrial injury acci
dents c la ssitied  b y  the N ational S a lety  

Council

NO MECHANICAL 

CAUSE

IMPROPER 

GUARDING 

IMPROPER LIGHT 

OR VENTILATION

W here m en w ere m ost frequenlly in
jured in industrial accidents in 1938

grave dangers through fatigue and over
exposure. E xhaust and ven tila tin g  
system s m ust be checked and efliciently 
m aintained to make certain th a t they  
are not overloaded by the pressure of 
increased production. In short, ind us
tr ia l health is  an asset or resource th at  
m ust be carefully  conserved if we are 
to m aintain  morale and efficiency in  
our plants.

Two years ago the N ational A ssocia
tion of M anufacturers established a 
Committee on H ealthfu l W orking Con
ditions to promote health in  the indus
tries of the country. This com m ittee, 
headed by Dr. Victor G. H eiser, has 
studied factory health programs 
throughout the United States, giv ing  
special atten tion  to  the problems of the 
sm aller m anufacturing concerns. The 
results o f these and other studies can 
be obtained w ithout charge from the 
D ivision  of Industria l H ealth, N ational 
A ssociation of M anufacturers, 14 W. 
49tli St., N ew  York City.

G. E ye H azards in Industry

Eye hazards in  industry exact a  
heavy and needless to ll. The N ational 
Society for the Prevention of Blindness 
has calculated the net cost of industrial 
eye injuries a t more than $100,000,000 
a  year. A single case of blindness in 
New York S ta te  m ay and frequently  
does cost the employer or h is insurance 
underwriter as much as $30,000. In 
dustria l m anagem ent in  recent years 
has been g iv in g  increased atten tion to 
th is problem as improved practices have
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APPROVE P IANS FOR NEW BUILDINGS. 

REPAIRS, ALTERATIONS
PLANT POLICE

FIRE BRIGADES

HOME SAFETY

DRESSING ROOMS, IOCKERS

SHOP (HAIRS, STOOLS

proved that eye injuries can be pre
vented. The problem is broader, how
ever, than m erely providing goggles, 
m asks and other protective equipment. 
There m ust be continuous, sincere and 
well planned program s of educating  
workers and supervisors and fu llest  
cooperation on the part of both m an
agem ent and employee.

H. Fire Prevention

Closely allied  both w ith  safety  and 
industria l health a c tiv ities is  the neces
s ity  for adequate fire protection. In  
th is  field, too, there is  a non-profit 
technical and educational organization, 
the N ational F ire  Protection Associa
tion, 60 B atterym areh St., Boston, Mass. 
I t  w as organized in 1896 “to promote 
the science and improve the methods of 
fire protection and prevention; to ob
ta in  and circu late inform ation on these 
subjects and to secure the cooperation 
of its  members in establishing proper 
safeguards aga inst loss of life  and prop
erty by fire.”

The A ssociation is  authority for the  
estim ate th a t there were 26,700 fires 
in m anufacturing p lants in American 
industry la st year for which the loss 
was in excess of $50,000,000. This fire 
record has been shown to increase as 
production increases— thus em phasizing  
again the necessity for tightening our 
defenses against lire as well as pro
viding special precautions to guard 
against the arsonist and the saboteur.

During the recent Fire Prevention  
Week (Oct. 6-12, 1940) many agencies 
combined to emphasize the necessity for 
a thorough-going study of fire preven
tion equipment and practices in indus
tr ia l plants. M any m anufacturers 
undoubtedly depend upon antiquated  
extinguish ing equipment, rendered obso
lete by recent changes in industrial 
processes and m aterials. Synthetic  
resins and rubber-like products, lac
quers, liigh-test gasolines and volatile  
solvents, chem icals for plastics, syn
thetic fibers and finishes are cited as a 
few of the m aterials and processes that 
have posed new problems in lire pre
vention during the la st few  years.

John Ividde, New York engineer and 
authority on fire protection methods, 
suggests three sim ple steps for any  
company to take in organizing its  fire- 
prevention program :

1. L au n ch  a  cam p a ig n  fo r  top n o tch  
p la n t  housek eep in g  to  e lim in a te  c a re le ss  
h a b its  a n d  u n n e c e ssa ry  h a z a rd s .

2. T each  em ployees how  to  fig h t fires, 
o rg an ize  fire b r ig a d e s  a n d  s ta g e  fre q u e n t 
fire  d rills .

3. A nalyze  th e  h a z a rd s  an d  ad o p t th e  
m o st a d v a n c e d  fire sa fe  g u a rd s . In  th is  
la s t  s te p  th e  ad v ice  of in su ra n c e  m en, 
fire d e p a r tm e n t officials an d  th e  m a n u 
f a c tu re rs  o f f lre -p ro te c tlo n  equ ipm en t 
can  be of g r e a t  help.

I. Safety  Education

As the safety  movement in industry  
has gathered momentum in  recent years, 
an evident need has developed for col
lege and extension courses in safety

engineering and fire prevention. As an 
example of w hat can be done in  th is  
direction, the M assachusetts Safety  
Council in  February, 1940, in coopera
tion w ith  the M assachusetts In stitu te  
of Technology, sponsored a one-semester 
course of 15 two-hour lectures for the  
instruction of safety  engineers, inspec
tors and others desiring to enter the 
field of industrial safety in N ew  Eng
land. Although lim ited in the pre
lim inary announcement to 100 students, 
a total of 132 were enrolled and all 
except a scant few completed the course. 
The lectures were given by outstanding  
engineers, including several representa
tives of chemical industries. The pub
lished lectures w ill serve as a textbook  
for sim ilar courses in plant safety  
organization and in safety  engineering.

A t the recent June, 1940, m eeting  
of the Society for the Prom otion of 
Engineering Education, Prof. J. W. 
Greene, of K ansas S tate College, pre
sented a thoughtful paper on the neces
sity  for safety  instruction in  the 
train ing of chemical engineers for in 
dustry. In m ost in stitu tion s organized  
instruction in safety m atters has been 
largely neglected. Greene suggests as 
a tentative program th at every chem
ical engineering curriculum should 
provide, preferably in connection w ith  
laboratory courses in the un it opera
tions and unit processes, (1) one or 
more formal lectures stressing the in 
dustrial significance and attitu d e  to 
ward safety, (2) dem onstrations in

SAFETY AND FIRE PREVENTION DEPARTMENT

INJURED EMPLOYEES ACCIDENT PREVENTION POLICE, FIRE PROTECTION

PHYSICAL SAFEG U ARDS  H H  EDUCATIO N M ETHOD S

APPROVE PLANS FOR NEW * H  SAFETY COMMITTEES

MACHINERY, EQUIPMENT
SAFETY MEETINGSPLANT DISPENSARY

DESIGN SAFEGUARDS FOR 

EXISTING HAZARDS

BULLETIN BOARDSACCIDENT RECORDS FIRE PREVENTION

S H ||hflü o x o ”  i

FOLLOW UP INJURED

INSPECT FOR USE 

AND MAINTENANCE
PLANT PUBLICATIONWORKMEN’S COMPENSATION

SAFETY INSTRUCTION 

TO NEW EMPLOYEES

PUBLIC SAFETY SUGGESTION SYSTEMS

PUBLIC SCHOOL INSTRUCTION D E P A R T M E N T A L  COMPETITION

DISTRIBUTION OF PRINTED MATTER SPECIAL SAFETY COMPAIGNS

SAFETY CALENDARS SAFETY PLAYLETS, MOTION PICTURES

NATIONAL SAFETY NEWS SAFETY SCHOOLS, FOREMEN
ENGINEERING REVISION

QUESTIONNAIRES, QUIZZES

FIRST A ID  CONTESTS REGIONAL SAFETY.CONFERENCES 

ANNUAL SAFETY CONGRESS

Outline of activ ities for a  typical sa fety  and fire prevention departm ent. These duties are described in detail in Safe Practices
Pam phlet No. 42 of the N ational Safety  Council
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HANDLING DRUMS
Avoid ing Crushed Fingers

SAFETY IN S T R U C T IO N  C A R D  No. 132

Acid and Caustic Pipe Lines
O p e n in g  flanged  joints

1. W ear gogg le s and rubber gloves.

2. Shut off all. valves controlling the contents 
of tha pip».

J. Drain tha pip».

4. Pvt a shield cut from a piece o f sheet lead 
ova.' tha flangai.

5. Keep your face wall above tha (aval o f the 
pipe.

6. Remove two lower bolt» first then loosen the 
others slightly until the acid or ceustic drips.

7. If  flanges stick part them by driving a wedge 
(40-penny spike sharpened) through the 
shield and into the joint.

More than 500 différent 3x5-in. Safety  
Instruction Cards are ava ila b le  from 
the N.S.C. for g iv ing the workm an  
definite instructions on how  to do his 
job sa fe ly  and efficiently

flame propagation and practice in the  
use of fire extinguishers, (3) prelim 
inary laboratory studies to include  
safety  surveys o f each operation, (4) 
appointm ent of one member of each 
laboratory group to act as sa fety  man, 
(5) lectures and discussion of hazard

ous properties of flammable, explosive  
and toxic m aterials, preferably in  con
nection w ith  courses in technology.

For the man already in  industry, 
however, the Annual Safety  Congresses 
and E xpositions sponsored by the N a 
tional Safety  Council offer a great deal 
in the way of education and experience. 
In addition to the general sessions, 
there are m any sectional m eetings a t  
which technical papers are presented  
and discussed. The Chemical Section, 
for example, m et a t the Stevens H otel 
in Chicago on Oct. 8 and 10, 1940 to  
hear papers from safety  men repre
senting Carbide & Carbon Chemicals 
Corp., F. I. duPont do Nem ous & Co., 
H ercules Powder Co., and the Under
w riters Laboratories of Chicago.

H arold L. Miner, M anager, Safety  
and F ire Protection D ivision of the 
duPont Co., discussed “M anagement 
and Em ployee R esponsibilities in the  
Prevention of Personal In juries.” He 
pointed out th at W ebster defines an 
“accident” as “an event w hich takes 
place w ithout one’s foresight or expec
tation, an undesigned, sudden and un
expected event.” Court decisions sup
port th is definition. Accepting this 
exposition of m eaning i t  is apparent 
that many events (personal injuries) 
which have been classified as “acci
dents” are not accidents a t all for the  
conditions causing them were not un
expected, unusual or unknown. The 
fact is th a t under certain circum stances 
or com bination of conditions p lus tin- 
human elem ent, a  personal injury is 
sure to  result. We are constantly  
review ing case h istories, surveying ex
istin g  conditions and predicting the 
probable number and severity of per
sonal in juries which m ay occur during  
certain periods, from certain conditions 
or causes, for a  given number of em 
ployees. This removes the result—  
injury to a person— from the category  
of an accident. When i t  is  acknowl
edged th a t personal injuries are not 
accidental or the resu lt of accidents, 
that they are not inevitable, not ines
capable, but are, generally  speaking, un
fortunate and unnecessary experiences 
or events which could and should have  
been prevented; when we stop refer
ring to personal injuries as accidents; 
stop ta lk ing  about accident prevention  
and accept the fact th a t a ll personal 
injuries, regardless of m agnitude, are  
preventable; th a t the conditions which  
cause them  can be recognized and w ith  
few, if  any, exceptions elim inated or 
adequately controlled, our efforts w ill 
be more com pletely effective.

Mr. M iner sum m arized the safeguard
ing responsib ilities of supervision as 
fo llo w s:

5. To be a  le a d e r  an d  a lw a y s  se t  a  
good exam ple .

E m p lo y ee ’s R e sp o n s ib ilit ie s :
1. To w o rk  sa fe ly  a t  a l l  tim es.
2. T o  o b ey  o p e ra t in g  in s tru c tio n s  a n d  

sa fe ty  re g u la tio n s .
3. To u se  p ro te c tiv e  eq u ip m e n t w h e n 

e v e r  re q u ire d .
4. To d isc o n tin u e  u n sa fe  p ra c tic e s  a n d  

re p o r t  a n y  o b se rv ed  to th e ir  su p e r 
v iso rs .

o. T o r e p o r t  p ro m p tly  a ll  u n sa fe  co n 
d itio n s  w h ich  a r e  n o ted .”

Charles L. Jones, safety  engineer, 
H ercules Powder Co., w as given the  
assignm ent of ou tlin ing methods and 
procedures for “The Safe D isposal in 
Chemical P lan ts of E m pty Contain
ers” (including tanks, drums, cans, 
bottles, gas cylinders, dism antled equip
m ent and old pipe lin e s ) . A big sub
ject, th is  is  m ost im portant because 
the so-called “em pty” container is  
usually  more dangerous than the full 
one. This is especially  true of con
tainers which have been used for vola
tile  solvents since even sm all residues 
m ay produce vapors that form explosive  
m ixtures w ith  air. U nlined drums 
used for corrosive acids are equally  
dangerous, due to the hydrogen that 
is  formed in the acid’s attack  on the  
m etal. Chemical m anufacturers, to 
their m isfortune, have found th a t only 
a source of ign ition  is required to 
change such an “em pty” acid drum into  
a deadly bomb. The obvious remedy 
but not alw ays the easiest, is to make 
certain th at every discarded container 
or piece of equipm ent is  thoroughly and 
properly cleaned. After you have re
moved all flammable, poisonous or cor
rosive m aterials, safe disposal or 
salvaging of old containers is  not a 
difficult or hazardous undertaking.

In his paper Mr. Jones also called  
special atten tion  to the excellent series 
of Safe P ractice M anuals issued by the 
M anufacturing Chem ists Association, 
008 W oodward B uild ing, W ashington, 
D. C., the report on safe handling and  
use of gas cylinders by the Compressed 
Gas M anufacturers Association, 11 W. 
42nd St., N ew  York C ity, the regu la
tions for sh ipping hazardous chem icals 
by the Bureau of Explosives of the 
Am erican R ailw ay A ssociation, 30 
V esev St., N ew  York C ity, and the  
accident prevention m anuals of the 
Am erican Petroleum  In stitu te , 50 W. 
50th St., N ew  York City.

The paper by Jam es J. Duggan, d i
rector of the Process Safety  D epart
m ent of the Carbide & Carbon Chemicals 
Corp., is  abstracted at greater length  
on pages 678-9 of th is issue of Ohem. 
cC- Met.  H e discusses accident preven
tion through periodic te st  and inspec
tion of m achinery and equipment.

R eprin ts o I this 8 -page R eport are  
a v a ila b le  a t 25 cenfs per copy. A d d re ss  
the E ditorial D epartm ent, C hem . & M et.. 
330 W e st 42nd St., N e w  York. N. Y.

Management’s Responsibilities :
1. To see t h a t  a ll em ployees a re  p ro p 

e rly  in s tru c te d  o r  e d u c a te d  to  w o rk  
sa fe ly  ; t h a t  th e y  u n d e rs ta n d  s a fe ty  
re g u la tio n s  a s  w ell a s  p ro p e r o p e ra tin g  
p ro ced u re .

2. T h e  e s ta b lish m e n t a n d  m a in te n a n c e  
of fr ie n d ly  c o o p e ra tio n  b e tw een  th e  em 
p lo y er an d  th e  em ployee.

3. T h a t  a ll m ech an ica l s a fe g u a rd s  a re  
in  place, in good co n d itio n  a n d  fu n c 
tio n in g  p ro p e rly  ; th a t  p e rso n a l p ro te c 
tiv e  eq u ip m en t is a v a ila b le , in good con 
d itio n  a n d  u sed  w h en  n ecessa ry .

4. T h a t  ev e ry  em ployee  th o ro u g h ly  
u n d e rs ta n d s  t h a t  he  is to  w o rk  s a fe ly  
a n d  so to  su p e rv ise  a n d  d ire c t h im  th a t  
he  does so.
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Facts Y O U  N E E D  TO K N O W  A B O U T .

5 W E N S D N

FILTERS
E V A P O R A T O R S  • C R T S T A L L I Z E R S

Top-Feed Filters
For coarse, qu ick-dra in ing ,  crystallijie materials  
t h a t  r e q u ir e  d e w a te r i j ig ,  w a s h in g ,  a n d  d r y in g

In  general, any suspension in which the 
solids settle readily can be filtered on a top- 
feed filter. However, since the rotary-drum  
vacuum filter is more flexible and easier to 
operate, use of the top-feed filter is limited 
to coarse, rapid-settling crystalline solids 
— especially where the solids are to be 
dried and where washing is not particu
larly im portant.

Like other vacuum  filters, the top-feed 
filter employs a ro tating  drum  wrapped 
with a porous filter screen through which 
the filtrate is drawn by a vacuum . How
ever, instead of being fed from below, the 
slurry is fed into the top of the drum. 
Then too, the unit is completely enclosed, 
and hot gases are used to dry  the cake.

Coarse m aterials are readily handled in 
a top-feed filter because they settle quickly 
and form a cake which drains rapidly and 
perm its the passage of hot gases for drying.

ADVANTAGES
Two Units in One—Top-feed filters serve 
as both a dewatering and a drying unit. 
Thus, they elim inate the need for a sepa
rate dryer, saving equipm ent costs and 
floor space.
Bone-Dry Product—The heated gases pro
vide thorough drying of the filter cake. This 
is especially tru e  if V-shaped drum  sections 
are used, for they perm it an am ple supply 
of gases to pass through the cake.
High Capacity— Slurry is fed continuously 
to the drum  and the filter cake is continu

Belotv: Swenson top-feed  vacuum  f ilte r  
fo r  use in  dew atering an d  drying  sa lt.

ously discharged. Hence, the rate of ou tpu t 
is considerably greater than where the 
slurry m ust be filtered in batches, as with 
the pressure filter. Also, the quick-draining 
m aterials handled can be dewatered and 
dried rapidly in thick cakes, which further 
increases the capacity of the unit.

When a bone dry cake is to be delivered, 
the capacity range is between 100 and 900 
lb. per sq. ft. of filter area per hour. Much 
higher capacities can be obtained when only 
partial drying or no drying is required. 

Low Operating Costs— Operation is fully 
autom atic. One operator can supervise 
several filters, and labor costs are low.

LIMITATIONS
Top-feed filters are not suitable for filter
ing finely divided suspended materials. 
These require a longer time to settle than is 
allowed by the top-feed filter. F urther
more, they form a dense filter cake which 
will n o t pass th e  h o t gases. F or such 
materials, the ordinary tank-type vacuum 
filter is preferable.

As in all rotary-drum  filters, the filtrate 
from top-feed filters is somewhat turbid. 
Where a polished filtrate is desired, the 
rotating-leaf, pressure filter should be used.

TYPICAL APPLICATIONS
Top-feed filters are used extensively with 
all quick-drain ing crystalline materials. 
They are used in the production of ordi
nary table salt, potassium  dichrom ate, am
monium chloride, and lead and zinc sul
phides, as well as for washed foundry sand.

SWENSON offers a com plete line o f top- 
fe e d  f ilte rs  fo r  every operating condition. 
For m ore com plete in form ation , w rite  
fo r  new bu lletin , “ D ew ateringand Drying 
in One U nit.”

|  P R I N C I P L E  O F  O P E R A T I O N
¡1 Slurry flows from the feed box on
§1 to the drum , forming a pool against
=| the dam. The vacuum  in the drum
=  pulls the filtrate through the filter
H screen and the solids rem ain, forming
l |  a cake on the screen. As the drum
S  revolves, hot gases pass through the
H filter cake and out to a vacuum
=  receiver—thoroughly drying the cake.
=  The dry crust th a t forms on the filter
=  cake is rem o v ed  by a d ju s ta b le
H scrapers. The final scraper removes
§1 the entire cake. T he filter medium is
=  then washed by sprays.

i l l l l l l l l l l l l l l l l l ! l l l l l l l l l l l l l l l l l l l l l l l l ! l l ! l l l l l ! l l l l l l l l l l l l l l l l l l l l l l l ! l l ! l l l l l l l l l l l l l ! l l l l

S W E N S O N  E V A P O R A T O R  C O M P A N Y

D iv is io n  o f  W h i t in g  C o rp o ra tio n  • 1 5 6 6 9  L a th ro p  A v e . , H a rv e y , 111.



H ERE’S h ow  the  ch e f in  a m id- 
w e s te r n  h o s p i t a l  d is c o v e r e d  

so m e th in g  abou t valves th a t is s ig 
nificant to  any p lan t w ith  extensive 
p ip in g . T h e  chef ra ised  the  lid  o f a 
steam  k e ttle  ready  to  d ish  up  a savory 
beef stew . In stead , he found  a badly 
sco rch ed  m ess.

By h is c lo ck  he k new  th a t it had not 
co o k ed  to o  lo n g —the heat shou ld

UNION

REDUCING
VALVE

STEAM
KETTLE

RELIEF
VALVE PLUG

DISC
VALVE

have been  c o n s ta n t—but so m e th in g  
h a d  h a p p e n e d —s o m e th in g  b e y o n d  
h is co n tro l.

T h e  e n g in e e r  o f  the  h o sp ita l d ia g 
no sed  the  tro u b le  thus: “ P ressu re  
re g u la to r’s g o n e  b lo o ey ,” he stated. 
“ L ook at the  sed im en t in  th is  red u c
in g  valve. I f  you had th a t m uch junk  
in side  o f  you, you w ou ld  fail, to o .” 

W hen  W.F. C., th e  C rane R e p re se n t

ative, ap p eared  in  re sp o n se  to  a te le
p h o n e  call, he qu ick ly  fo u n d  the  a n 
sw er. O bviously , sim ply  c lean in g  the 
re g u la to r  w as a sk in g  fo r  m o re  tro u b le  
la te r—P reven tive  M ain ten an ce  d ic 
ta ted  som e fo rm  o f  p ro te c tio n  fo r the 
k e ttle  to  p rev en t ex trem e tem p era tu re  
from  ru in in g  m o re  food.

T h e  an sw er w as s im p le—see the 
h o o k u p  at left. A C rane re lie f  valve, 
p laced  o n  th e  low  p ressu re  side o f  the 
p ressu re  red u c in g  valve, gave assu r
ance th a t in  th e  future, fa ilu re  o f  the 
p ressu re  re g u la to r  w o u ld  n o t resu lt 
in  fu rth e r d isa s te r to  beef stew s. 
RESULTS: (1) N o  m ore d a n g e r o f  un
controlled steam  under h igh  pressure  
reach ing  the co o k in g  kettles. (2) O ne  
m ore user o f v a lv e s  and  fittings has  
learned that Preventive M a in te n an ce  
prevents further trouble from  v a lv e s  
b y  re com m en d in g  the correct v a lv e  
of the correct m ateria ls  in the cor
rect hookup . (3) A n o th e r  v a lv e  user 
h as  fou n d  that he can be a ssu red  
sound  ad v ice  on p ip in g  prob lem s by  
ca llin g  the C rane  Representative.
This case is based on an actual experience of a Crane 
Representative in our Kansas City Branch.

YOUR PLANT IS 

SAFER WITH CRANE 

RELIEF VALVES

' io u  may never  
have o cca s io n  to w orry over  
sc o r ch in g  a b eef stew , but in  
your p lan t—in fact, in  a lm ost  
every p lan t—the jud ic iou s ap
p lica tio n  o f  re lie f  valves on  
pip e  lin es w ill  prevent many 
m aintenance p ro b lem s from  
b eco m in g  ser io u s—save many 
d ollars in tim e lo s t  o r  m ate
rial destroyed , as w e ll.

Crane re lie f  valves are m ade 
in  brass, iron  and s te e l—d e
s ig n ed  to co n tro l air, gas, 
w ater or  steam . A vailab le in 
sizes from  %" to 5" to m eet 
every requirem ent w h ere  a re
l ie f  valve may be necessary.
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MAKING 
ALUMINA GRINDING

BAUXITE AND LIME 
CONVEYORS v OVER SIZE

A l u m i n u m  is playing a particularly  
im portan t role in the defense plans 

o f this country. Fortunately, the Alumi
num Company of America, through its sub
sidiary the Aluminum Ore Company has 
recently greatly  expanded its facilities fo r 
the production of alumina from  which the 
metal is made. The first unit of a p lan t 
a t Mobile, Ala., which was completed about 
two years ago was designed fo r a  capacity 
of 500,000 lb. of anhydrous alum ina per 
day, but the efficiency has been so fa r  im
proved that the p lan t has exceeded this 
amount. The capacity of the p lan t a t 
present is 1,000,000 lb., although by Ja n u 
ary  1, 1941, this capacity will have been 
increased 50 p er cent.

The principal raw  m aterials used in p ro
ducing alum ina are bauxite, which is 
brought in from  Surinam , lime and soda 
ash. The bauxite and lime are ground. 
Individual charges are weighed. The 
relative amounts depend on analyses of 
the bauxite and liquor with which it is 
mixed.

This liquor is a solution of caustic soda 
which dissolves alum ina from  the bauxite 
form ing a solution of sodium aluminate 
and leaving in suspension the impurities. 
The slurry  is digested at elevated tem pera
tures to allow fo r complete chemical reac
tion. This consists of the solution of the 
alumina as sodium aluminate and precipi
tation of dissolved silica in the form  of 
sodium aluminum silicate.

The aluminate liquor is separated from  
the red mud in Kelly presses and pumped 
to the precip itation  departm ent, A seed 
charge of previously precip itated  alum i
num trihydrate throws out about- one half 
of the alum ina content as trihydrate. The 
hydrate is then separated from the liquor 
and clarified in tray  thickeners. The slurry 
o f washed hydrate flows to Dorrco filters 
which discharge into the ro tary  kilns. The 
anhydrous alumina passes through a ro tary  
cooler and is carried by a Peck conveyor 
to the shipping bins from  which it is trans
ferred to the plants of the Aluminum Com
pany of America to be reduced to the 
metal. F or a more detailed description of 
the process, see pages 074-77,

LIME BAUXITE STORAGE

oooooj t  1 r? SCREENS

BAUXITE

LIME BINS

5  The charge oi ground bauxite and lim e is w eig h ed  and, with 
spent caustic liquor, is dum ped into a  slurry mixer

HAMMER
MILLS

BINS

PREHEATERS
SODA
M IXER

BINS
FINE
LIME
BINS STEAM

STEAM

DIGESTERWEIGH
HOPPERS BLOWOFF

TANKSM IXER

1  C onveyors carrying bauxite Irom the bulk unloading plo 
A lab am a State Docks Commission to the bauxite storage build: 
Aluminum Ore Co. at Mobile

2  The enorm ous bauxite storage. To obtain som e idea of the siz 
bulldozer in the right center. A  hopper in the iloor of ti<  
d isch arges the m aterial onto a  belt conveyor w hich carries Ih 
to the grinding building

note the 
building  
bauxite

3  At the start of the Bayer process the baux
ite is ground in ham m er m ills and screened

4 i The fine bauxite screw  conveyor d elivers the m aterial to the 
cylindrical storage bins. These serve  a s  screen  feed  bins
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O  From the slurry mixer, the charge goes to the 
digesters w here a  preheated  solution of caustic is 
added. Under pressure the caustic d isso lves the alum i
num hydrate to form a  solution of sodium alum inate

8  Sodium alum inate filtrate is pum ped through 
a  cooling tank to reduce its temperature

7  Sodium alum inate liquor is separated  from the red mud residue  
presses. The mud is pum ped under the M obile River to a  settling pond

Cooled sodium alum inate solution then g o es  
into precipitating tanks as high a s  a  five story  
building. In these tanks, a  se ed  ch arge is added  
and the trihydrate precipitated

UNDERFLOWOVERFLOW

W ASHING
THICKENERS DUST

COLLECTOR
STACK

COOLING TANK

DUSTPRECIPITATORS

THICKENERS SHIPPING
BINS

ROTARY KILN
>ORRCO
FILTERS

COOLER

FILTER PRESS

RED MUD TO LAKE

1  i .  In large rotating kilns the aluminum trihydrate is heated  w hite  
hot to drive off the chem ically  com bined w ater

The final clarification is 
is returned to process

1 0  Spent liquor tank w ith thickeners in the foreground, 
accom plished  b y  Dorr tray thickeners. Part of the hydrate

From the shipping  
bin the alum ina is spouted  
into the top of sp ec ia lly  
d esign ed  stee l hopper bot
tom cars spotted on a 
tract sca le

1 1  Aluminum  trihydrate slurry is pum ped to Dorrco 
filters w h ere  m ost of the m oisture is rem oved . It is d is
charged  from filters into screw  conveyors lea d in g  into kilns
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CYCLONE
.COLLECTOR.

fINISHED
MOOUCT

FURNACE

TO THE LAST DROP

RAYMOND

By this method, you can remove as much moisture from your 
product as you desire, and obtain a uniform finished material of 
specified dryness and fineness.

That shows the possibilities of the Raymond Imp Mill with 
Flash Drying which is now being used in the chemical and 
process industries for such unusual operations as:

Handling resins for the manufacture of plastics, in which the 
moisture is reduced from 50% to 1%, and the product delivered 
in powdered form.

Dehydrating and disintegrating steamed bone, direct from the 
presses, and producing a fine, dry bone meal for feed or fertilizer 
purposes.

Calcining and grinding raw gypsum for making plaster . . . 
also for removing water of crystallization from blue vitriol for 
making an extremely fine mono-hydrated copper sulphate, used 
as an insecticide.

W rite  for information on Flash D ry
ing, if you are processing such 
materials as:—

Industrial Wastes 
Filter-press Products 
Insecticide Materials 

Fertilizer Products 
Chemicals and Foods 
Yeast, Grains, Whey

RA YM O N D  

PULVERIZER D IV IS IO N
R a y m o n d  Imp M ill 
equipped w ith Flash Dry
ing System. Diagram  
shows typical flow sheet 
of a drying and grinding 
operation.

C o m b u s t i o n  E n g i n e e r i n g  C o . ,  I n c .

1311 North Branch S t  C H IC A G O

S ales Offices In p rin c ip a l Cities 
C a n a d a : Com bustion Engineering  Corp., L td ., M ontreal
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Technical, Industrial, Personal

TECHNICAL PROGRAM ARRANGED 
FOR CHICAGO CHEMICAL SHOW

A N ational Industria l Chemical Con
ference has been scheduled as one of 
the features of the N ational Chemical 
E xposition  which w ill be held a t the  
Stevens H otel, Chicago, Dec. 11-15, un
der the auspices of the Chicago Section  
of the American Chemical Society. The 
program w ill open on the morning of 
Dec. 12 w ith  Bruce K. Brown, general 
manager of research and development, 
Standard Oil Co., Chicago, presiding. 
W alter G. W hitm an, head of the de
partm ent of chem ical engineering, 
M assachusetts In stitu te  of Technology, 
w ill deliver a  paper on “New Develop
m ents in Synthetic Chemicals and 
M aterials for F uels and Lubricants.”
E. V. M urphree, Standard Oil De
velopm ent Co., New York, w ill follow  
w ith  a discussion 011 “New Develop
m ents in Synthetic Chemicals and 
M aterials in the Rubber Industry.” 
In the afternoon H. E. Howe, editor of 
In d u s tr ia l and Engineering C hem istry, 
w ill serve as chairm an. C. A. Elveh- 
jem, professor of agricultural chem is
try, U niversity of W isconsin, w ill 
speak on “Service of Chem istry to  
Human N u trition ” and II. G. K night, 
chief of Bureau of A gricultural and 
Engineering Chem istry, Departm ent of 
A griculture, w ill speak 011 “Service of 
Chem istry to A griculture.”

A t the m orning session on Dec. 13,
C. D. Hurd, professor of organic chem
istry , N orthw estern U niversity, w ill 
preside. Colin G. Fink, head of the 
division of electro-chem istry, Columbia 
U niversity , w ill read a paper 011 “The 
Influence of E lectrolytic  Processes on 
the Developm ent of the Chemical In 
dustries.” C. L. Gabriel, vice-presi
dent of Commercial Solvents Corp., w ill 
take for h is subject “The Influence of 
Now Solvents on the Developm ent of 
the Chemical Industries” and E. C. 
B ritton, director of organic research, 
Dow Chemical Co., w ill speak on “The 
Influence of the Friedel-Crafts Reac
tion  on the Developm ent of the Chemi
cal Industries.” W illiam  F. Henderson, 
chief chem ist, V isk ing Corp., w ill 
conduct the evening session at which  
an illustrated  lecture on “Color Pho
tography” w ill be given.

A llan Abrams, technical director, 
M arathon Paper M ills, w ill be in  
charge of the final session 011 the after
noon of Dec. 14. Papers w ill be pre
sented as follow s: “Effect of New
R esistan t M aterials 011 Modern Indus
tria l Chemical Developm ent” by Jam es 
A. Lee, m anaging editor, Chem. <6 M et.;  
“Effect of Econom ic Conservation of 
Byproducts on Modern Industrial 
Chemical Developm ent” by L. W. Bass, 
assistan t director, Mellon In stitu te  of

Chem & Met P ictured F low  Sheet

Industrial Research; and “Instru
ments for the Chemical Industries” by 
John J. Grebe, director of physical 
laboratory, Dow Chemical Co.

TWO PACIFIC COAST COMPANIES 
CELEBRATE 50TH ANNIVERSARY

The present month marks the com
pletion of a ha lf century of existence  
for the Pacific Coast Borax Co. which  
is celebrating its golden anniversary  
throughout the month. The first borax 
deposits discovered were in Death V al
ley  and the ore was transported by the  
fam ous 20-mule team  across more than  
100 m iles of desert to  the railroad at  
M ojave. Later deposits of of coleman- 
ite  were uncovered and the company 
moved its operation to Borate, Cal., 
where the first calcining plant in  Cal
iforn ia w as established. In 1927 a move 
to Boron, Cal., w as made where de
posits of rasorite had been found. 
From the calcining plant a t Boron, the  
ore is  now transported to one of the  
country’s largest borax refineries at 
W ilm ington, Cal.

The Fluor Corp. of Los Angeles is 
the second company 011 the Pacific 
Coast which is  observing its  golden 
anniversary. On Oct. 8 the company 
held open house a t its  new plant w ith  
members of the oil, gas, and allied in
dustries as guests. A handsome sou
venir program was prepared for the  
occasion containing the story of the  
company’s 50 years of existence. The 
company originally  operated in W is
consin but moved to California in  1912. 
J. S . Fluor, founder of the company 
s till holds the office of president but 
lias retired from active management.

LARGE NUMBER OF EXHIBITORS 
FOR POWER SHOW

More exhibitors have already re
served space for the 14th N ational
Power show than the total enrollm ent
a t the la st show two years ago, the
m anagem ent reports.

W ith the opening of the Exposition  
s till two months away, upwards of 
270 leading m anufacturers of power 
production equipment have closed con
tracts for space in Grand Central
Palace, New York, where the show is  
to be held during the week beginning 
Dec. 2.

I 11 m aking reservations for space at 
the show, several m anufacturers in 
formed the m anagem ent th at their ex
h ib its are so new th a t they could not 
be com pletely cataloged for another 
month, as final tests on impending 
products were still to be analyzed. 
S till others, especially those who are 
exhibiting new m aterials, had not yet 
determined how' m any prospective ap
plications are ye t ready to be revealed.

M aterial entered in  the directory of 
the show includes everything for the  
power plant from a complete line of 
m aterials and products utilized  in the
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combustion of fuel, through a long line 
of feed-water treating devices, heaters 
and economizers, boilers and super
heaters to various appliances for the 
utilization  of steam .

NEW ETHYLENE GLYCOL ANTI-FREEZE 
INTRODUCED BY duPONT

Development of a high-boiling an ti
freeze, called “Zerex”, based on ethylene  
glycol, was announced Sept. 18 by E. I. 
duPont de Nemours & Co. In  m aking  
the announcement, Dr. R. L. Dodge of 
the Ammonia Departm ent, pointed out 
that ethylene glycol perm its high tem 
peratures in  autom otive engines and 
also in car heaters used to condition  
interiors.

A full-scale ethylene glycol plant now  
operating as a part of the Belle, W . Va. 
works of the Ammonia Departm ent, is  
said to u tilize  a new process which 
is  the result of four years of intensive  
research work. Dr. Dodge pointed out 
th a t th is basic ingredient of the new  
anti-freeze wras b u ilt  up synthetically  
from coal. He showed th at it s  chemical 
structure corresponded to two m olecules 
of m ethanol w ith  a molecule of hydro
gen removed. M ehanol, he said, was 
also niade synthetically  a t the Belle  
works. In  fact, m ethanol is  the base 
for a lower-boiling anti-rust, a n ti
freeze, Zerone, introduced two years 
ago by the duPont company.

ENGINEERING COMMITTEE FOR 
DEFENSE TRAINING

On Sept. 20, an advisory com mittee 
w as appointed as an aid to  the Office 
of Education on Engineering Training  
for N ational Defense. Members of the  
com m ittee include Audrey A. Potter, 
dean of engineering, Purdue U niver
sity , chairman, R. E. Doherty, presi
dent, Carnegie In stitu te  of Technology, 
Gibb G ilchrist, dean of engineering, 
A. and M. College of Texas, H. P. 
Hammond, dean of engineering, Penn
sylvania  S ta te  College, W . 0 .  H otch
kiss, president, Rensselaer Polytechnic  
In stitu te , R. S. McBride, consulting  
engineer, W ashington, Thorndike Say- 
ville , dean of engineering, N ew  York 
U niversity, C. C. W illiam s, president, 
Lehigh U niversity, B. M. Woods, de
partm ent of mechanical engineering, 
U niversity  of California, and A llen W. 
Horton, Jr., U . S. Office of Education, 
secretary.
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News from  W ashington
WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO.

Co n t r a c t s  for large construction  
and production jobs by chemical 

process industry are being closed a l
m ost daily  in  W ashington between the  
Government and chem ical firms. D e
ta ils  summarized later in these pages 
show that a t  the end of September 
$100,000,000 in  such contracts had been 
oilicially signed. The other pending  
projects w ill have a  very much larger  
dollar value since as October began 
there were announcem ents of tentative  
agreem ents and projected p lants having  
greater dollar value than the contracts 
then closed.

Some rather ugly factors have in 
jected them selves into the planning. 
There is  some evidence, enough to show  
the existence of these factors, w ith re
spect to rather selfish-interest efforts 
on the part of certain industry groups. 
Thus far the chem ical groups have not 
been so involved.

The copper industry was publicly  
reprimanded by Defense Commissioner 
Henderson for allow ing the price of 
copper to advance so sharply. N ot very  
long before the lumber group suffered 
sim ilar criticism . This effort shows 
th a t Henderson takes h is  industrial 
price-policing task  seriously, as m ost 
of W ashington anticipated . I f  it  should  
happen th a t any chem ical prices 
threaten to move upward too fast, there 
is  sure to be sim ilar action regarding  
them.

Commodity Controls

Export controls are being extended 
from tim e to tim e. N o t only the com 
m odities them selves, but a lso  raw m a
terials and the plans for new process 
equipm ent are so restricted. For ex
am ple, not only av iation  gasoline but 
also  any plans for m aking th at com
m odity or ingredients like ethyl fluid 
m ust get an export license before they  
can leave the U nited States. The con
trol on scrap iron export w as also ex
tended to a ll classes of such m etal, 
prim arily as a  restraint 011 Japanese  
a ctiv ity . Further license rulings, 
am ounting to embargoes, are to be ex
pected if  the Far Eastern situation  
does not clear up much faster than  
anyone expects.

P riorities 0 11 goods m ay also be 
exercised by the Government where the  
voluntary cooperation of m anufactur
ers is not adequate alone. The N avy  
D epartm ent has, for exam ple, an
nounced its  in tention  to conscript such  
m aterials needed for governm ent pur
poses under some circum stances. This 
w ill be done especially  when it  is  nec
essary to protect a m anufacturer who 
is  w illin g  to cooperate w ith  the Gov
ernm ent aga inst damage su its by non- 
essential users who have prior con
tracts for delivery in the m anufac
turer’s books.

I t  is  understood th a t some of the 
top governm ent executives have less

enthusiasm  for th is sort of seizure 
of industria l com m odities than do some 
of the junior purchasing officers of 
the N avy. Some of these zealous work
ers have, in  fact, had to be reprimanded 
for excessive enthusiasm  or premature 
ordering. In one or two eases the 
chemical industry was involved. B ut 
in these cases the senior officials who 
really  understood the problems were 
glad to cooperate when the spokes
men for chem ical enterprise m ade clear 
th a t prem ature ordering was as danger
ous for the Government as it  was for 
the business man.

L abor T ra in in g

Conscription of youth m ay take an 
im portant number of chem ical indus
try ’s workers. Training of replacem ent 
men is  expected even where the em
ploym ent is  on projects of m ilitary  
im portance, unless the man is  really  
irreplaceable. The Government w ill a s 
s is t in the train ing programs where 
necessary. A special u n it in  the labor 
division  of the Defense Commission 
has been organized for th is purpose. 
W orking under Commissioner Sidney  
H illm an is  C. R. Dooley, experienced 
personnel man of industry. The Office 
of Education also w ill aid in th a t spe
cial train ing of college grade required 
for the personnel which is  of more 
than artisan or operative level. Indus
tr ies an tic ip atin g  shortages as a result 
of large expansion are being encouraged 
to come to W ashington for conference 
011 the means to be used in th is  tra in 
ing work.

I t  is  also contem plated th at there  
w ill be rosters set up in W ashington  
showing available professional men who 
m ay be needed for certain specialties. 
The m ajor engineering societies and 
scientific associations of the country 
arc collaborating. Personnel bottle
necks are expected, but it  is hoped 
th a t these can be largely anticipated  
and thus made of m inim um  difficulty

to those m anufacturing needed m a
terial.

Arm y M unitions P lants

The Arm y’s m unitions p lant program  
began tak ing  definite shape in  Septem 
ber. Specific new contracts announced 
w ere for an $11,000,000 TNT and DNT  
factory to be bu ilt by Stone & W ebster, 
Inc., a t  W ilm ington, 111., and operated 
by DuPont, and a $14,000,000 shell 
loading p lant to be bu ilt and operated 
by Sanderson & Porter nearby. B ut 
considerable inform ation w as disclosed  
as to progress toward gettin g  another 
half-dozen plants underway w ith in  a 
relatively  brief tim e.

This disclosure came in the form of 
an Arm y announcem ent that it  had sent 
“speedup” letters to a  number of con- 
ccrns w ith  whom negotiations are (or 
were) in progress for which specific con
tract term s had not been completed. 
Progress thu s disclosed, coupled w ith  
contracts already negotiated, showed 
that the Arm y is  m oving to equip four 
of its  five m unitions d istr icts prac
tica lly  sim ultaneously.

Contracts for the raw m ateria ls for 
the powder plants have been slower 
in  m aterializing than the factories 
them selves, but the la tter  represent the  
larger construction job so the Army 
expects everything to come out even. 
A m ajor change in  the m unitions p lan t 
l is t  w as made in th is field during the  
month, when the Arm y disclosed nego
tia tion s w ith  Humble Oil Co. for a 
governm ent toluol refinery. P reviously  
the m unitions program had been de
pendent upon private supplies of th is  
TNT base.

The Hum ble Oil p lant represents a 
step into the field of obtaining toluol 
from petroleum. I t  is  understood sev
eral other oil firms also are planning  
to enter th is field to supply the greatly  
increased TNT production schedule, 
but the Hum ble Oil p lan t is  the only  
one presently included in the govern
m ent program.

F ollow ing is a table of the m unitions 
plant program as i t  stacked up at the  
end of September, divided by d istr icts  
(see map, Chem. iC- M et. for Septem 

ber, page G43) :

M u n itio n s  P l a n t s  in  N a t io n a l  D e fe n se  P r o g r a m

T y p e  P la n t F irm L o c a tio n A m o u n t
A rea  A:

T N T - D N T ................. D u P o n t ........................................ . W ilm in g to n , 111...................... $ 1 1 ,0 0 0 ,0 0 0
S hell lo a d in g .............. S anderson  & P o r te r ................ W ilm in g to n , 111...................... 1 4 ,0 0 0 ,0 0 0
S hell lo a d in g .............. N o t c o n tra c te d ......................... . U n io n  C e n te r , I n d ............... 1 4 ,0 0 0 ,0 0 0

A rea  B :
Shell lo a d in g .............. A tla s  P o w d e r ............................. R a v e n n a , O ............................ 1 4 ,0 0 0 ,0 0 0
Sm okleas p o w d e r . . . H ercu les  P o w d e r ...................... R ad fo rd , V a ............................ 2 5 ,0 0 0 ,0 0 0

(T h is  w ill b e  en la rg ed  u n d e r a pen d in g  chan g e  o rd er)
B a g  lo a d in g ................ H ercu les  P o w d e r ...................... R ad fo rd , V a ............................ . N o t co n tra c te d

S 1 5 .0 0 0 .0 0 0
P ic ric  a r i d ................... N o t c o n tra c te d .......................... . O h io ......... . .............................. 4 ,0 0 0 ,0 0 0

A rea  C :
S m okeless p o w d er .. . D u P o n t ........................................ . C h a rle s to w n , I n d ................ . 2 5 .0 0 0 ,0 0 0

(T h is  w ill be en la rg ed  u n d e r a  p e n d in g  chan g e  o rder)
B ag  lo a d in g ................ D u P o n t ........................................ . C h arles to w n , I n d ................

A rea  D :
C o tto n  p u rifica tio n . N o t c o n tra c te d .......................... T e n n . o r  M is s ........................ $ 6 ,0 0 0 ,0 0 0
♦ A m m o n ia ......... .. * . . N o t c o n tra c te d .......................... N o t c e r ta in ............................ 1 5 ,0 0 0 ,0 0 0

A rea  E :
T o lu o l............................ H u m b le  O il C o ......................... . O k la . o r  T e x a s ...................... . N o t c o n trac te d
S m okeless p o w d e r .. . D u P o n t ......................................... . M e m p h is ................................. . B rit ish  p la n t
♦A rm y is n e g o tia tin g  w ith  D u P o n t  a n d  A llied  C hem ica l & D y e  fo r th e se  p la n ts .
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In addition to th is list, the Army 
has announced negotiations w ith  
A tlas Powder for another TNT fac
tory and w ith  D uPont for a  tetryl 
plant, locations of which arc undis
closed.

N ew s "Fines"

Tin Supply— Even the pessim ists were 
pleased by the accum ulations of tin  
accom plished during A ugust and Sep
tember. Record shipm ents came from 
the Far E ast and the stock pile of 
the Government grew a t ail unprece
dented rate. B ut the long shadow of 
the M ikado darkened the prospect and 
there is  frequent unofficial adm ission  
that Japan m ay stop th is movement 
a t least tem porarily. W ashington there
fore continues to encourage every pos
sible effort to develop replacement m a
teria ls 011 the chance th a t they m ay be 
necessary. However, the hope s t ill  is 
that rationing w ill not be required.

Bonneville Aluminum  —  M anufacture  
of alum inum  for national defense be
gan a t Vancouver, W ash., w ith  power 
from Bonneville Dam on Sept. 20. 
W ashington officials heralded th is “new 
industrial life  for the entire Pacific 
N orthw est,” and urged that other m in
eral and m etal industries come out to 
use th is cheap power. Even the critics 
of the idea of federal operation of in
dustria l enterprise agree th a t th is par
ticu lar tie-up has greatly  accelerated  
increased alum inum  output for the Gov
ernment by private industry.

Drait-Men's Rights —  Em ployers of 
young men taken into m ilitary  train
ing' m ust consider responsib ilities of 
reem ploym ent, protection of seniority, 
insurance and social security privileges, 
and other righ ts granted by law. In ci
dentally , taking of these men from 
busy chemical industry projects is  to be 
expected if  the local boards so judge, 
and no let-down in labor standards or 
over-tim e lim its can be expected. Sub
stitu te  tra in in g  thus becomes an urgent 
m atter in some prospectively busy in
dustries.

W estern Phosphates— The fourth an
nual conference 011 development of the 
phosphate resources of the W estern  
states m et in Ogden, U tah , during Sep
tember under the auspices of the Com
m ittee 011 Preservation of Phosphate  
Deposits and Their N ational Use, in 
affiliation w ith  land grant college work
ers. The essence of the conference 
conclusions was an urging of continued  
subsidy for research, experim entation, 
and developm ent of these m ineral de
posits w ith federal aid. Although urg
ing th at projects be undertaken by pri
vate industry, the desire shows through  
for the aid of public monies and a 
leaning toward a W estern TVA.

Patent Entanglem ents—Again in  Sep
tember the Departm ent of Justice  in 
dicated th a t i t  w as going to look fur
ther into international patent agree
m ents as these relate to national de
fense. However, there lias been 110 evi
dence m ade public a t the Capital which 
indicates any serious cases of inter-

fcrence w ith  defense cooperation be
cause there happened to be pre-emer- 
gency contract relations between Amer
ican and foreign firms.

Where patent exchanges have been 
prevalent in a  number of industries 
these have American participants of 
unquestioned cooperative sp ir it and ac
tion. And other cases, l ik e ’ the news
paper b last against m agnesium pro
ducers, have proved to have no founda
tion whatsoever in fact. Some chemical- 
industry executives m ay be asked for 
explanations of international agree
m ents. Effort to look into these m at
ters seems entirely a sincere precau
tionary movement of Justice officials, 
w ith at m ost a minor flavor of a “fish
ing expedition.”

Dietary F oods— M anufacturers who 
m ake claim s regarding the dietary  
properties o f a  food or who make a 
special point of m ineral constituents, 
vitam in content, or effectiveness for in 
fant feeding, autom atically  place their 
products into the special class of d i
etary foods. They m ust then m eet cer
tain rigid standards as to the content 
or character of the goods and package 
w ith  prescribed labels. Many foods of 
substantia lly  identical m aterial, for 
which these claim s are not made, es
cape much of this regulation. In an
nouncing hearings for the new stand
ards of identity  for these classes of 
goods, the Food and Drug Adm inis
tration  points out these im portant d is
tinctions. The hearings to provide in
form ation 011 which the standards w ill 
be based were scheduled to begin Oct. 
7. They w ill probably continue through 
m ost of the current month.

Sm all Security Issues —Borrowers re
quiring sm all am ounts of money may 
be greatly  helped by revision of SEC 
rules regarding that class of securities. 
Changes proposed have been subm itted  
to many industrial and trade associa
tion critics for comment. If adopted 
the new regulation would greatly sim 
p lify  the problems of firms desiring  
to issue securities in an am ount not 
exceeding $100,000. I 11 effect, the new  
rules would provide exemption from 
m any former requirements of banking 
and report detail, and would perm it 
more regional-office action.

Sugar Controversy —  Sugar refiners 
and m anufacturers of com peting sw eet
eners spent more than two weeks in 
W ashington arguing before Food and 
D rug Adm inistration officials as to the  
proper requirements for these com
petitive sweeteners in canned fruit. 
Comparable controversy ex ists in  the 
field of preserves and a  number of other 
manufactured foods for which stand
ards are later to be form ulated, in 
cluding bread, ice cream, and other o u t
standing groups. The issue is really  
one of label requirements, since all ad
m it that the various sweeteners are 
d ietica lly  safe and proper.

Sugar Coating TNEC —Because indus
try, especially big industry, is so earn
estly  cooperating on defense programs, 
it  lias been decided th at-th e  TNEC re
port w ill be largely sugar coated. Sena

tor O’Mahoney as com m ittee chairm an  
thinks big business lias earned th is  
reward for its  defense efforts. A s
sistan t Attorney General Thurman Arn
old m ost en thusiastically  disagrees w ith  
th is philosophy, but in  la te  September 
he was not m aking decisions 011 th is  
point.

WORKERS IN CHEMICAL INDUSTRY 
FORM INTERNATIONAL COUNCIL

Workers from a ll sections of the  
United States and representing prac
tica lly  all d ivisions of the chemical in 
dustries m et in  Akron, Ohio, in  Sep
tember, for the purpose of form ing 
an International Council under the 
American Federation of Labor. The 
conference adopted a constitution and 
elected the follow ing:

H. A. Bradley, Akron, president; 
Richard Tomlinson, Chicago, see.- 
treas. ; Otto Butler, E ast St. Louis, 111., 
Edward Moffett, Freeport, Texas, Fred 
Beyler, Hammond, Ind., H arold Land, 
Grand Saline, Texas, A. B. M iller, Ed
monds, W ash., Richard W alsh, P h ila 
delphia, Edward Dougherty, Jersey  
City, N . J., Mrs. Nona Fry, Memphis, 
Tenu., John E. Lewis, Baltim ore, Md., 
vice-presidents.

The conference discussed industrial 
and organizational problems and 
adopted the follow ing declaration:

“We the representatives of the many 
divisions of the chem ical and allied  
products industries, begin our responsi
bility  as an international labor council 
with reaffirmation of our loyal support 
of the principles of Democracy and 
the government of the free American 
people. W e as workers ill industries 
th at are of key importance for defense 
purposes realize we shall face in 
creasingly responsib ilities of grave im 
portance to us and the welfare of the  
whole nation. We have recognized that 
union organization is  the first step in  
m eeting our responsib ilities. Organiza
tion puts us in  a position  to have a 
part in  decision of m atters by which  
our lives are shaped and to count for 
the development of democratic proc
esses. Our em ployers have power be
cause they control purchases of the  
buildings, m aterials and m achinery of 
production. W orkers acting together  
have power because they control the 
man power necessary to operate these  
plants.

“We hold that we have a right to 
a contract w ith  our employers stip u 
lating the term s 011 which w e work. 
W e believe in progress through the  
orderly process of jo in t conference 
and agreem ents. W e m ust accept re
sponsib ility  for advancing our own in 
terests and securing for ourselves in 
form ation and facts to prove our righ t 
to wages adequately com pensating for 
our part in  production and for work
ing conditions conducive to  m ost effi
cient production. W e neither w ant nor 
w ill tolerate 111 our membership work
ers believing in and prom oting policies 
subversive to  dem ocratic unionism  or 
a dem ocratic society.”
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NEW SYNTHETHIC FIBERS SOON WILL REACH COMMERCIAL 
PRODUCTION IN GERMANY

F ro m  O u r  G e rm a n  C o r re s p o n d e n t

S t a g e d  in  Breslau, capital o f  S i
lesia , to em phasize the contacts 

between the Reich and southeastern  
Europe, the recent “Dechema” exhibit 
“M anufacturing M aterials and Chem
istry ” is reported to have been one of 
the m ost successful ever held. Under 
the auspices of the German A ssocia
tion for Chem ical A pparatus, the com
bination congress and exhibition in  the  
Century Iia ll of Breslau was arranged 
to g ive  m anufacturers an opportunity  
to see w hat is  being done w ith  available  
raw m aterials under wartim e condi
tions in  the Reich. Special em phasis 
w as placed on new alloys, non-m etallic  
products, and the la test synthetics, 
and m any innovations in the build ing  
of chemical p lant equipment were 
shown.

The economic reorientation on the  
European continent a lso  benefited the 
L eipzig trade fa ir which held its  
1984th session in  its  700 years’ history. 
Total sales a t the autum n fair, which  
w as held from A ugust 25th  to 29th, ex
ceeded 300 m illion RM. A t the more 
im portant spring fair th is year, or
ders were placed worth 500 m illion  
RM, of which 40 m illion RM rejjre- 
sented orders from abroad. In  the  
autum n trade fa ir 20 countries and 
G,G00 firms arranged displays, the 
Soviet U nion being officially repre
sented for the first tim e since its  ex
h ib its of eigh t years ago.

In addition to participating in the  
ICoenigsberg and Vienna autum n fairs, 
Reich m anufacturers booked large ex
h ib its a t  seven southeastern European 
fa irs th is  autum n, including one in 
Sibiu, Rum ania; Varna, B ulgaria; 
Zagreb, Y ugoslavia; B ratislava, S lo
vakia; Prague, Bohem ia; Belgrade, 
Y ugoslavia; and Salon ik i, Greece.

A t the Leipzig trade and sample 
fa ir as w ell as a t the recent Frankfurt 
fashion show, synthetics in  clothing  
were given prom inent disp lay first m an
ufactured by Roehm and H aas, Darm 
stadt, which have been com ing into  
vogue in  Am erican m arkets, included  
g lass shoes, belts, suspenders, buttons, 
etc. A t the Frankfurt show, a bridal 
outfit com pletely of g lass w as exhibited. 
The accessories and shoes were of flex
ible “p lex ig lass,” w hile the tex tiles  
used were woven w ith g lass thread. 
Also in the field of women’s wear is  a 
new item  which has attracted a tten 
tion in the Reich and abroad. I t  is  a 
“m osquito proof” stocking, resem bling  
a fine silk  hose and made of a special 
closely kn itted  m aterial.

■Latest syn thetic fiber in the Reich  
is  “Perluran,” which w ill soon be 
m anufactured on a largo scale by I. G, 
Farben. The first com pletely synthetic  
fiber “Pe-Ce” (the name is  abbreviated 
from polyvinyl chloride) has been in 
troduced into chem ical p lants in  the

form of filter cloth, ropes, aeid-resist- 
ant protective working clothes, etc. I t  
is also being used for m aking fish nets 
becausc i t  w ill not rot and is  not 
affected by the water. The disadvan
tage of the “Pe-Ce” fiber for tex tile  
use at present is  th a t i t  cannot be 
boiled or ironed since i t  becomes soft  
a t a  tem perature of 90 degrees C.

Made under a process sim ilar to  
D upont’s “N ylon,” I. G.’s new “Per
luran” fiber w ill not soften un til tem 
peratures above 200 degrees C. and can 
be boiled and ironed. I t  is  claimed 
to be considerably tougher and more 
e lastic  than silk. Exchanging experi
ence and patents covering the new  
“V inyon” fiber now being developed 
in  the U nited S ta tes, I. G. reports th at  
it  is proceeding w ith  a third fiber 
which i t  is claimed w ill represent a 
s t ill  further advance.

U nited  States in terest in developing  
a satisfactory su bstitu te  for silk  is 
aimed partly  to  overcome dependence 
upon Japanese sources of supply and 
partly  to improve on the natural silk , 
w hile the Reich developm ent is  largely  
m otivated by a desire to u tilize  two  
of it s  lim ited number of raw  m a
terials, coal and lim e. Of the other 
abundantly available raw m aterials, 
potash has seen an in teresting de
velopm ent during the war. W hereas 
sales of n itrates and phosphates as 
fertilizers have been definitely cur
tailed , potash sales have experienced  
no restriction. This is  due largely to  
the fact th at the export decline has 
le ft large supplies available. Another 
factor is the addition of the A lsatian  
deposits to the Reich potash produc
tion capacity.

The developm ent during the war in 
the field of phosphate fertilizers has 
not been favorable, partly because 
sulphuric acid,— which means sulphur 
im ports,— is needed to produce super
phosphates. Phosphate containing apa
t ite  is  im ported in  increasing quantities  
from Soviet R ussia, but before the ou t
break of the war large quantities of 
phosphate rock were im ported from  
the U nited States. Here is the re
verse of the potash picture, for phos
phate rock for a number of years was 
the largest item  in U. S. chemical 
exports to  Germany.

The difficulties besetting chemical 
m anufacturers in Nazi-occupied terr i
tory is  reflected in  a recent report that 
four Danish superphosphate and su l
phuric acid p lants planned to close 
down shortly  because their stocks of 
raw m aterials were alm ost exhausted. 
In sp ite of new processes for producing 
sulphur and acid from dom estic m a
terials, the supplying of elem ental 
sulphur is  s t ill  a problem. Only few  
chem ical com panies, for example, are 
producing carbon bisulphide. The

largest share of production of th is  
item — which happens to  be expand
ing— is being supplied by artificial 
fiber m anufacturers producing for their  
own companies. They are doing th is  
partly  to save freigh t charges and 
partly  to be sure of having a steady  
supply.

W ith in  the Reich, production of 
candles has also been curtailed. Since  
stearin and beeswax are no longer 
sufficiently available, paraffin m ixed  
w ith hard w ax is  used. Production  
has also been standardized so that 
instead of 04 types of candles, only 
14 are now being made. About half 
the candle output is supplied by three  
concerns which are also im portant 
m anufacturers of paraffin for other 
uses.

Standardization in  other industries 
is  also proceeding rapidly. In  th e  rub
ber industry, for example, an office has 
recently been established to regulate  
the sizes and technical specifications 
of rubber and synthetic rubber prod
ucts. In  the build ing of factories, too, 
economics are expected through stand
ardization. A system  for m ass produc
tion of a ll build ing parts, based on 
uniform  standard m easurem ents has 
been developed by Prof. Albert Speer, 
builder of the new Reich’s Chancellery 
and other public buildings. Through  
th is step it  is expected to save con
siderable m aterials, tim e, and labor in  
the construction of new factory build
ings.

In  the autom otive industry, where 
c iv ilian  production has been greatly  
curtailed and models standardized, a 
revolutionary change in chassis design  
has been announced. Developed by 
Professor Kam m , director of the Motor 
Vehicle Research division  of the S tu tt 
gart Technical In stitu te , the new  
chassis design is  claim ed to  effect fuel 
economies. I t  is  stated  th a t w ith an 
average w eight autom obile and normal 
carburetor, the new car gets 24 m iles 

.to the gallon at a speed of 87 m iles 
per hour. A new gadget introduced  
in the autom otive industry in Germany 
is  a m agnet which is  attached by a 
screw inside autom obile grease pans. 
This m agnet picks up and holds fast  
all m etal sp lin ters and shavings from 
the m oving parts of the engine so th at  
they can be easily  removed when the  
oil is changed.

A new product soon to be marketed  
in V ienna and invented by Albert 
Schroeder is  an unbreakable, acid-, 
water-, and heat-proof phonograph rec
ord which it  is  claim ed w ill outlast 
the ordinary product. A southern  
German paper factory has started  
large scale production of w ritin g  paper 
from  the leaves and vines of potato  
plants. The quality  of the new product 
is  stated to be satisfactory. A  new 
company, Harz G.m.b.H., w as founded 
recently in Berlin w ith a capital of 
1,270,000 RM to u tilize  processes de
veloped by the P hrix  G.m.b.H., H irsch- 
berg, to u tilize  pine trees for high 
grade cellulose. The company plans to  
collaborate w ith  the Deutsche Bergin
A.G. fuer Holzliydrolyse, Heidelberg.
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T h e  preparation of antitoxins obvi
ously is a precision job. At every step 
equipment must protect the process so 
that the life-saving properties of the 
antitoxins are unimpaired.

Lederle Laboratories at Pearl River, 
New York, are liberal users of Pfaudler 
Glass-Lined Steel for refining and con
centrating antitoxins . . . this being 
accomplished in part by means of pep
tic digestion. These tanks are equipped 
with stirrers and thermostatic control 
and are used for maintaining constant 
temperature during the digestion proc
ess. Since the tanks are Glass-Lined, 
no metallic contamination occurs dur
ing this step.

Likewise, the pressure reaction  
tanks used in connection with ultra 
filters in one stage of the refinement 
and concentration of Lederle antitox
ins are Glass-Lined—again providing 
proper protection at a critical stage.

As the only material resistant to all 
acids (except HF) Pfaudler is helping 
hundreds of chemical plants to elimi
nate all traces of dissolved metal from 
their products—leaving purity and 
color (in some cases flavor and aroma) 
unimpaired. We'll gladly tell you how.

THE PFAUDLER CO., Executive Offices: 
Rochester, N. Y. Factories: Rochester, N. Y., 
and Elyria, Ohio. Branch Offices: New York, 
Boston, Philadelphia, Chicago, Cincinnati.

Sales Co., San Francisco and Los
cities.



HAVE YOU INV ES TIG ATED
THE BECKMAN WAY

O F STOPPING CORROSION?

^ T h e r e  are many places in plant pro
cesses where corrosion can be licked 
— often without the need for costly 
chemical-resisting materials— by using 
Beckman p H  Control to regulate the 
p H  of process solutions.

B E C K M A N  p H  C O N T R O L  reduces 
corrosion— at very low cost— by neu
tralizing excessive acidity or alkalinity 
before it contacts expensive plant 
equipment. For example . . .

" IN  M A K IN G  P A P E R ,  the white- 
water treatment leaves the pulp 
highly acid. This acid pulp, 
feeding into the wet end of the 
paper machine, corrodes the 
expensive wire screens and other 
metal equipment. The result—  
short screen life and high 
maintenance costs.

S O L U T IO N :  M any  paper mills 
are solving this problem by in
stalling Beckman p H  Pontro l 
on the whitewater treatment. 
Besides reducing alum costs 
and im proving the quality of 
finished paper, Beckman pH  
Control maintains— automatically 
— a neutral p H  in the pulp, 
thus minimizing corrosion.

IN  R E F IN IN G  O IL ,  acid crudes 
cause excessive corrosion of the 
stills and accessory equipment, 
increasing the cost of plant 
maintenance.

S O L U T IO N :  A  large oil re
finery found that by applying 
Beckman p H  Control to the 
water from the separators, 
acidity was regulated . . . coi- 
rosion reduced . . . and equ ip 
ment life greatly increased. 
O ther refineries are now mak
ing similar installations.

V ..

*  L E T  U S  
H E L P  Y O U !

B e s id e s  r e d u c 
in g  c o r r o s i o n  
o f c o s t ly  p l a n t  
e q u i p m e n t ,
B e c k m a n  p H  
C o n tr o l  c a n  c u t  
p ro d u c t io n  c o s ts  
in m a n y  o t h e r  
w a p s .  I f  y o u  
w ill g iv e  o u r  r e s e a r c h  s ta f f  d e t a i l e d  i n f o r m a 
tio n  on  y o u r  p a r t i c u l a r  p H  p r o b le m  w e  s h a l l  
b e  g la d  to  m a k e  r e c o m m e n d a t io n s  o n  s u i ta b le  
p H  e q u ip m e n t .  ,
BECKM AN pH E Q U IPM E N T  is availab le  in sizes and  
types to fit every requ irem en t. I llu s tra te d  is the  B eck
m an A utom atic  pH In d ica to r— the m ost advanced  pH 
in stru m en t ava ilab le  today . Em ploys th e  fam ous B eck
m an Glass E lectrode system  th an  can be used in prac- 
tlca lly  all  so lu tions  and  m ounted p rac tica lly  a n yw h ere . 
O perates on 115 v AC c u rren t. A u to m atica lly  and  con- 
t in u o u s ly  ind ica tes pH on large-sca le  In d u stria l p roc
esses. Also provides for a u to m atic  pH Control and  Rec
ord ing . W rite  fo r  B u lle tin  16 describ ing  th is  in stru m en t!

N A T I O N A L  T E C H N I C A L  L A B O R A T O R I E S
C aliforn iaSouth Pasadena,

B E C K M A N  p H  E Q U I P M E N T
SAVIHOS THROUGH n o c t s s  C O N t l O L

WORLD CHEMICALS PLANT CONSTRUCTION AFFECTED BY 
WAR DEVELOPMENTS LAST YEAR

T h e  Bureau of Foreign and Dom es
tic  Commerce has issued a volum i
nous report on developm ents w ithin the 

chem ical industry abroad last year. 
The chapter touching on construction  
and expansion of chem ical p lan ts states 
th a t p lants constructed in 1939 gener
a lly  were fewer than in 1937 and earlier 
years. The keynote, perhaps, was the 
shelving tem porarily of several im port
ant p lants which had been planned for 
erection in  1939 or 1940. This was 
particularly true in Japan.

In Europe, p lants were constructed  
in the areas of h o stilitie s w hile the 
countries were s t ill  a t peace, but, since 
other plants probably were destroyed, 
no details are given in th is section. 
Spain is  passing through a period of 
recovery from the extensive damage 
done to p lants during the Spanish civil 
war, but so far as is  known no expan
sion in p lants w as planned; work was 
confined to repairing the damage.

Canada—In Canada, a new caustic  
soda and chlorine plant commenced 
operations in 1939. P lans for the con
struction of a paint and varnish plant 
and an additional un it for the m anufac
ture of chlorine were announced. A 
$20,000,000 explosives plant was plan
ned for establishm ent early in 1940.

Cuba-—A chem ical plant was estab
lished in  a suburb of H avana to extract 
sa lts of sodium , m agnesium , and cal
cium, by the precipitation of sea water. 
The caustic-soda plant a t Sague la 
Grande was reported to have changed 
owners but not to have been in opera
tion. A p lant for the production of 
barytes w ill soon be erected at Regia.

Argentina — Expansion of the chem i
cal industry of Argentina continued, 
w ith several p lan ts under construction  
or completed. One large paint factory 
was being erected in Buenos Aires. 
“D uperial” completed its  enamel plant, 
started construction of the p lant for 
the m anufacture of alum inum  sulphate, 
and planned to enlarge its sodium-sul- 
phite plant. The new plant of Com
pañía Quimiea, which began operations 
the end of March 1940, contem plates 
the production of sodium hypochlorite, 
caustic soda, and carbon bisulphide. 
The Electrochlor combine expanded its 
anhydrous-ammonia plant. A new com
pany was formed to produce alpha- 
cellulose from flax straw . The Govern
ment Sanitary Works Departm ent is 
considering the erection of an electroly
tic  alkali plant, w ith  an annual capac
ity  of 500 tons of chlorine. Comple
tion of the governm ent powder and 
explosives plant was delayed.

Brazil— On January 6, 1940, the B ra
zilian President form ally inaugurated  
the first phosphate p lant in Brazil, at 
Ipanemo, which w ill m anufacture 
superphosphates from apatite deposits' 
in that locality . A la^ge ftleoh ol-d is-" 
tillery  was under construction at Ponte  
Nova. M achinery has been purchased

for the production of a new plastic  to 
be made from coffee beans. In Sao 
Paulo, the plant for production of cop
per sulphate and sulphuric acid was 
placed in operation. The Government 
has under construction two plants for 
the sm all-scale production of phosgene 
and m ustard gas. In various parts of 
the country, new match, cosm etics, 
paper, and tex tile  factories started  
operations.

Chile— In its program of national 
developm ent, the governm ent plans 
include stim ulation  of certain indus
trial chem ical m anufactures. Addi
tional fa c ilitie s  for the m anufacture of 
calcium  carbide were being installed .

British M alaya— Expansions in B r it
ish M alaya included the opening of six  
m anufacturing plants. A modern paint 
plant and an ammonium sulphate plant 
began operations. Four sm all per
fum ery plants started operations dur
ing the la tter  part of 1939.

China—D uring 1939, rehabilitation  
and reconstruction of the chemical 
m anufacturing and chem ical consum 
ing industries continued on rather an 
extensive scale in both Japanese dom i
nated and Chinese areas, and much 
progress was made.

Manchuria —Industria lization  con
tinued in  M anchuria, and seven chem i
cal p lan ts were completed during the  
year. The M anchurian Ammonium  
Sulphate Industry Co., began work on 
a 200,000-ton plant. The Manchuria 
Soda Co., has under construction plants  
for the m anufacture of caustic soda 
at Dairen, Mukden, and K aiyuan.

India — Further progress was made 
toward the developm ent of a chemical 
industry in  India. Two plants were 
alm ost completed, one for the m anufac
ture of caustic  soda and chlorine  
located near Calcutta, and the other 
for the production of soda ash in 
Punjab. The Mysore Chemicals and 
Fertilizers, Ltd., installed  m achinery  
for the production of ammonium su l
phate. Two paint factories and one 
printing-ink establishm ent started  
operations in 1939. The M ettur Chemi
cal and Industria l Corp. abandoned 
its  caustic soda and soda ash plant 
after it  was half completed. I t  is 
believed th a t heavy chem ical produc
tion by Tata Chemicals, Ltd., in Borado 
State, w ill not be undertaken during  
1940.

Australia — The large a lkali plant 
under construction during the la st  
three years w as practically  completed  
by the beginning of 1940, and i t  was 
planned to start operations in April. 
A factory, a t Sydney, for the m anu
facture of syn thetic resins commenced 
production. On March 7, 1940, the 
general manager of an alcohol company 
announced the building of a p lant at 
Melbourne for the production of indus-
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tr ia l alcohol. One of the largest m anu
facturers of cosm etics and to ile t prep
arations announced th a t it  would 
extend its factory.

Palestine— W ith the exception of the 
acceleration in the recovery of chemi
cals from the Dead Sea, little  progress 
a ctually  w as made toward the indus
tria lization  of P alestine in 1939, 
although two factories for the m anu
facture of to ilet preparations were 
established.

Turkey — L ittle  progress was made 
during 1939 in the original, rather 
am bitious, industria lization  program of 
the Turkish Government. The su l
phuric acid plant, the caustic soda and 
chlorine plant, as well as the new 
cellulose plant, had not been completed, 
but construction in some instances was 
w ell advanced by the beginning of 1940. 
The synthetic nitrogen project has been 
abandoned.

International Cartels
A t the beginning of war, interna

tional com m odity cartels ceased to  
operate, but in some cases nonbelliger
ent members managed to m aintain in 
formal contacts w ith  the others. For
eign m arkets which belligerents were 
no longer in a position to supply were 
redistributed among the neutrals in 
one w ay or another, and prices were 
adapted to war conditions. A t the 
sam e tim e, Belgian m anufacturers 
endeavored to consolidate existing  
national agreem ents covering the home 
m arket and/or foreign countries.

Nitrogen Cartel —- N egotiations be
tween the neutral members resulted in 
the constitution  of a so-called “P etit 
Cartel,” including Belgium , the N ether
lands, and Norway, while contact was 
m aintained w ith  England, France, and 
Germany.

Superphosphates—-The cartel which 
grouped France, England, the N ether
lands, Germany, and Sweden no longer 
functions. The Belgian m anufacturers’ 
association, Comptoir General des F a 
bricants de Superphosphates, mai n
tained dom estic prices throughout 1939 
at 2.50 francs per kilogram , per unit 
of phosphoric acid, in bulk. W ith the  
beginning of 1940, prices rose consider
ably.

Salt C ake—The International Salt 
Cake agreem ent having ceased to oper
ate, the three Belgian producers were 
free to serve d irectly  the m arkets 
form erly supplied through the cartel. 
The headquarters of the cartel was 
located a t Frank fort-on-Main, and be
sides the German producer, included 
Im perial Chemical Industries at Lon
don, the French firm Kuhlniann, and 
the three B elgian firms. For certain  
other chem icals of which sales formerly 
were controlled by the Sa lt Cake Car
tel, B elgian producers operated inde
pendently.

International Dye Cartel—The Euro
pean cartel of dye producers, in which 
were grouped the German, French, 
B ritish , and Sw iss firms, also was d is
rupted, as was the hydrogen peroxide 
cartel formed by French, German, 
Sw iss, and Belgian manufacturers.

An important message to makei£|of
CHEMICAL AND MINERAL PRQBUCfs

B E ^ l S
B B . O .
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^ b y  tr'o i s 'a f f e c te d  J qT
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y o u  n e e d -  «  VcUU t  P  l e t e  d e l

ty p e y  te d  c ° s tS  . r AG. CO-

V,oterpr°°f ° eP

If y o u  h a v e  a  trou b lesom e  
sh ip p in g  problem  . . . th e  B em is  
S h ip p in g  B e se a r ch  L aboratory is 

a t yo u r se r v ic e

Scores o f tough shipping problems have been 
solved for makers o f dry chemical and mineral 
products in the B em is Shipping Research 
L ab oratory . H ere, w ith  sp ec ia lly  d esigned  
equipment, B em is research men determine just 
which types o f materials and constructions 
should be used to make sure your customers 
receive all the quality you put into your prod
u c ts . S a fe ty ,  p r a c t ic a b i l i ty ,  a p p ea ra n ce , 
econom y . . . every feature for assuring you  
increased shipping efficiency is given thorough 
consideration.

B E M IS  
W A T E R P R O O F  B A G S

are also made . . ,  
ODORPROOF, S1FTPROOF, DUST- 
PROOF, LINTPROOF, A C ID  A N D  
GREASE RESISTANT . . .

P u t your problems up to this successful 
group o f shipping experts. There is no obliga
tion. W rite today.
M ail coupon below fo r  specia l brochure g iv ingya lu-  
able in fo rm a tio n  o /i increased sh ip p in g  efficiency.

BEMIS BRO. BAG CO.
415 P o p la r  S tre e t ,  S t.  L o u is , M o .; 5106 S eco n d  A v en u e , B ro o k ly n , N . Y . 

P le a se  sen d  y o u r  sp ec ia l b ro c h u re  a n d  d e ta il s  a b o u t  use o f  B em is  
W a te rp ro o f  B ag s  fo r___________

Firm  N a m e____
S tre e t A ddress_ 
C ity____________

(P ro d u c t)

_State_
M ark for th e  a tte n tio n  o f_
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IN SU LAT IO N  

A D M IX T U R E  

ABSORBENTS, 

nucA S  /

N O  Engineering Se rv ice  N E E D E D
Besides, when you use DICALITE FILTERAIDS in your processing, you do not 

need a special Engineering Service. Just follow the simple DICALITE instructions 
to get your filtration job done the way you want it done—brilliant clarity at LESS 
cost per unit of finished product.

Made by Specialists in the industry
D o you know that THE DICALITE C O M PA NY is the only  manufacturer who specializes 

exclusively  in the research, production and sale of high quality diatomaceous filteraids and other 
products? A ll efforts— research, production and service— are devoted entirely to this end. W hy  
accept anything less than DICALITE? Get the BEST.

T h e  D i c a l i t e  C o m p a n y
520 N. Michigan Ave. 

CHICAGO
120 Wall St. 
NEW YORK

756 S. Broadway 
LOS ANGELES

V ï  ^
W h # « ! ,  s o  f t i i i i r v y  I-i r i m  c a r s  c l o - o i  : > 0  i t M s  o r  

i ' V f t f !  O' ■ S U Ü  V f i . r  ,  f

M  I  t M n  ' : m

DICALITE

B e c a u s e ,  during those ELEVEN years —

— Flowrates were increased

— Production was sp eed ed  up

— Production Costs were reduced  

-Industry  SA V E D  M O N EY

A  L IT T L E  over eleven years ago, a g roup  of m en obtained rights to a 
vast deposit o f h igh quality  diatom aceous rock. T he com pany form ed 

to  w ork  this deposit was called "T H E  D IC A L IT E  C O M PA N Y .”
These m en w ere long experienced in the industry. They knew  this deposit 

was extrem ely valuable because it was p redom inan t in  e longated  o r s tream 
lin e d  diatom s. T hey knew how  to process this rock to get fu ll advantage of 
these strea m lin ed  diatom s.

As a result, F ILTER A ID S are p roduced  w hich have flowrates from  1-j- 
to  6 tim es h igher than  any o ther filteraids know n, grade-for-grade.

Today, w ith  the use o f the p ro p er grade and am ount o f the 10 available 
D IC A L IT E  FILTER A ID S, you get the clarity desired at a m uch faster rate  
o f flow— or you get the norm al rate  o f flow w ith  m aterially  LESS filteraid. 
E ither way, you SAVE M O N EY .

T h a t’s som ething to C R O W  a b o u t!



P E R S O N A L I T I E S

E. F. W . A lexanderson  and Leo H. B aekeland w ere honored

♦ L e o  H .  B a e k e l a n d  and E. F. W. 
A l e x a n d e r i s o n  were am ong the scien
tis ts  honored at the dedication of the 
•‘W all of Fam e” a t the N ew  York 
W orld’s F air which lis ts  first genera
tion Am ericans who have made o u t
standing contributons in science, art, 
business and sports. Dr. Baekeland is  
a former president of the Inventors’ 
Guild, and Dr. Alexanderson’s 273 pat
ents ' include im portant contributions 
to com m unications. He is w ith the 
General E lectric Co.

4 - D o u o i . a s  M. C o n s i d i n e  has accepted  
a position w ith  the D . W. H aering Co., 
Chicago, 111. H is Juties w ill consist 
of research problems in engineering  
and preparing data and studies for 
publicaton.

■ ♦ ■ D a n ie l E. I g o  has recently become 
associated w ith  Graver Tank and Mfg. 
Co., E ast Chicago, Ind., in the capac
ity  of sales and promotion engineer, 
specializing in fabricated stain less  
and com posite steels. He was for
m erly associated w ith  Lukens Steel Co.

-f A. J . N y d i c k  has been appointed to 
the office of executive secretary of the 
American Council of Commercial Lab
oratories. The Council which was or
ganized in 1937 is made up of testing  
and research laboratories located 
throughout the country.

+A . G o r d o n  K i n o ,  who lias been for 
17 years a service engineer of Am eri
can Gas Association, has been named 
secretary of the Technical Section of
4.G.A. In th is  post he succeeds the 
late Hugh W. Hartm an.

-fA. B. H u y c k  has been promoted to 
the position of engineer of m anufac
ture of Brooklyn Union Gas Co., suc
ceeding H arry L. Nickerson, who has

been advanced from th at post to the 
position of chief engineer. Mr. Samuel 
Green becomes assistan t engineer of 
manufacture. Edward J. M urphy is 
now serving as chief chem ist filling the  
position le ft vacant la st Ju ly  by the 
retirem ent of the la te  E. C. Uhlig.

■ ♦ O l iv e r  V . R e n a u d  who received his 
M.D. from the U n iversity  of Illinois, 
has joined the staff of Foster D. 
Snell, Inc. and is in charge of clinical 
work.

■fA. F. G u i t e r a s ,  who received his
B.S. degree from L afayette College 
and Ph.D. from Goettingen U niversity, 
joined the staff of Foster D. Snell, Inc., 
October 1.

+E . C. H e r r i n g t o n ,  for the past five 
years chief engineer for Herrington & 
Randall, Inc., D etroit, Mich., has been 
added to the staff of the Ferro Enamel 
Corp., Cleveland. Mr. H errington w ill 
head Ferro’s industrial oven division, 
recently expanded to offer to the gen

eral industrial field a complete line of 
ovens and finished production equip
ment.

+11. E. A r d a h l ,  form erly chief m eta l
lurgist of John Deere Tractor Co., 
W aterloo, la ., has been appointed a s
sistan t to the vice president of Miclii- 
ana Products Corp., M ichigan City, 
Ind., producers of heat, corrosion and 
abrasion resistant a lloy  castings.

■f-Jonn  II. C a i . i i e c k  has been appointed  
director of research of the Pigm ent 
Division, American Zine Sales Co., 
Columbus, Ohio. He succeeds Harlan
A. Depew, who has resigned. U ntil 
1927 Mr. Calbeck was director of re
search for the Eagle-Pieher Lead Co. 
and' later engaged in private research 
and consultant work a t Joplin, Mo. 
Since 1932 he has been identified w ith  
the American Zinc Sales Co. as a con
su ltant on special pigm ents develop
ment.

+ H a k l a n  A. D e p e w  lias accepted a 
position w ith Sherwin-W illiam s Co. 
at Gloucester C ity, N . J. He resigned 
his position w ith the P igm ent D ivision  
of the American Zinc Sales Co. at 
Columbus, Ohio, to accept the new 
position. Prior to going to  the Colum
bus organizaton, Mr. Depew had been 
in the research organization of the 
New Jersey Zinc Co.

+ L e R u e  P. B e n s i n g  has been appointed  
representative of the M ichiana Prod
ucts Corp. in the Cleveland territory.

♦ D o n a l d  C. S c h a f f e r t  is  now a ss ist
ant chief chem ist a t Copperweld Steel 
Co.’s new plant a t W arren, Ohio. He 
was previously connected w ith  Repub
lic Steel Corp.

+G . L. C u n n i n g h a m  has joined the 
technical service department of the  
Columbia Alkali Corp., chemical sales

O C A L E N  D Ä R o

OCT. 21-25. N ational Metal C ongress, C leveland, Ohio

OCT. 28-30, A ssociation of O fficial Agricultural Chemists, annual m eet
ing, R aleigh Hotel, W ashington, D. C.

N O V . 11-15, Am erican Petroleum Institute, annual m eeting, 
Hotel, Chicago, 111.

Stevens

DEC. 2, 3, 4, Am erican Institute of C hem ical Engineers, N ew  O rleans, La.

DEC. 11-15, N ational C hem ical Exposition, Chicago. 111.

APRIL 7-11, 1941, Am erican Chem ical Society, St. Louis, Mo.
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division  of the P ittsburgh P la te  Glass 
Co. À. E. D aley has joined the B a l e s  

staff and w ill operate as a representa
tive  in  the Chicago M etropolitan area. 
Dr. Cunningham, since 1930, l i a s  been 
research chem ist a t  M athieson A lkali 
Works, N iagara F alls, N. Y. He was 
born a t Spartanburg, S. C. and gradu
ated from the U n iversity  of South  
Carolina and the U n iversity  of V ir
gin ia . Prior to 1930 he served as 
laboratory a ss ista n t a t  the U n iversity  
of South Carolina and taugh t chem
istry  a t  the U n iversity  of V irginia.

Ask about them. Informative bulletins 
on request. No obligation whatsoever.

FLETCHER W ORKS
G le n w o o d  A v e . a n d  S e c o n d  S t.,  P h i la d e lp h ia ,  Pa.

John V. N. D orr

John V. N . Dorr, president of the  
Dorr Co. is  to be the recipient of the  
Perkin Medal. Presentation w ill be 
made in N ew  York on January 10.

+ H i l l a k t  R o b i n e t t e ,  form erly presi
dent of the W . H . & F. Jordan Mfg. 
Co. has entered the em ploy of Commer
cial Solvents Corp. Mr. Robinette w ill 
promote the te x tile  specialties recently  
introduced by the corporation.

♦ R o b e r t  E. V i v ia n  has been promoted 
to acting dean of the College of E ngi
neering a t the U n iversity  of Southern  
California. Before going to California, 
Professor V ivian w as director of re
search for the M etals D isin tegrating  
Co., Elizabeth, N . J.

+ C r,A iit N. S a w y e r  has been appointed  
assistan t professor of san itary engi
neering a t N ew  York U niversity . Dr. 
Sawyer was graduated from the U n i
versity  of W isconsin in 1930 w ith  the  
degree of Bachelor of Science in Chem
istry, from the U n iversity  of Colorado 
in 1936 w ith  the degree of M aster of 
Science in San itary Chem istry and 
received the Doctor of Science degree 
in san itary chem istry in  1938 from the 
U n iversity  of W isconsin. Since 1938 
he has served as post-doctorate fellow  
in san itary engineering in  the U n i
versity  of W isconsin.

♦ H e n r y  J. M cK e n z i e , executive vice  
president and general m anager of 
Sterling Pum p Corp., H am ilton, Ohio, 
m anufacturers of deep w ell turbines

FLETCHER
CENTRIFUGALS

l i t  your
J speed-up program!

3

B IG  A D V A N T A G E S :
•  they step-up production; lower pro-' 
duction costs!

they take care of increased demands 
— with minimum centrifugal in
vestment!

•  they allow exceptionally high 
speeds with perfect safety . . . 
Fletcher safety features elimi
nate extra hazard!

A handy research tool of 
special value to chemists

French-English 
Science Dictionary

B y  L O U I S  D e V R I E S ,  Iow a  State College  
546 pages, 43,000 terms, pocket-size, $3.50

This book conveniently tran s la te s  43,000 term s (F rench -E ng lish ) 
p erta in ing  to th e  agricu ltu ra l, biological, and  physical sciences. 
To m ake it  of m axim um  usefulness th e  a u th o r  gives m any form s 
of the  present, past, ‘and  fu tu re  tenses of th e  Irregu lar verb, as 
well a s  th e  p as t p a rtic ip les w ith , a t  least one m eaning  and  the  
infinitive form  in p aren thesis in case o th er m eanings a re  desired. 
Some five hundred  common idioms a re  included.

J U S T  O U T !

A c o m p a n io n  v o lu m e

G ER M A N -EN G L1S H  
Science Dictionary

B y Louis DeVries

T his book offers 48,000 G erm an- 
E nglish  te rm s especially a r 
ranged  to be of th e  m ost
extensive use to agricu ltu ra l, 
biological, an d  physical scien
tists. 473 pages, sam e size and 
fo rm at as th e  F rench  d ic
tionary , $3.00.

S e n d  fhis O n -A p p r o v a l  C o u p o n

M cG raw -H ill Book Co., Ino ., 330 W. 42nd S t.,  N. Y . C.
S end mo th e  books checked below for 10 days’ ex am in a tio n  

on  approval. I n  10 d ay s  I  w ill pay fo r th e  books, p lu s  few 
cen ts  postage, o r r e tu rn  them  postpaid . (P ostage  p a id  on 
o rd ers  accom pan ied  by rem ittan ce .)

□  D eV ries— F re n ch -E n g lish  Sclenco D ic tio n ary , $3.50

□  D eV ries— G erm an -E n g llsh  S cience D ictionary-, $3.00 

Name.......................................................................................
A ddress ....................................................................................................................

C ity  a n d  S ta te ......................................................................................................

P o s itio n  .............................................................................................................

C om pany ................................................................................................M  10-40
(Books se n t o n  approval in  U. S. a n d  C a n a d a  on ly .)
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and centrifugal pum ping units, has 
been appointed president of that cor
poration to succeed M aurice R oths
child, who w ill continue as a director.

T. T. W atson

•f T. T. W a t s o n ,  who lias been develop
ment and service m etallurgist of Lu- 
kens Steel Co. since 1934, has been ap
pointed research m etallurgist in charge 
of all p lant research. Mr. W atson 
was graduated in 1923 from the Royal 
Technical College, Glasgow, Scotland. 
Since 1930 he has been in  the U nited  
S tates as a consu lting m etallurgist 
first and for the la st nine years suc
cessively as member of the m etallurgi
cal departm ent, development and serv
ice m etallurgist and now research 
m etallurgist for Lukens.

W . R. Schofield

■fW . R i c i i i s o n  S c h o f i e l d ,  formerly 
chief engineer of Leeds & Northrup Co., 
Philadelphia, has recently been ap
pointed director of engineering. John  
W . Harsch, a ss ista n t chief engineer 
has been advanced to chief engineer 
and Mr. H arseh’s former position has 
been filled by the promotion of John F. 
Quereau. Mr. Schofield joined Leeds 
& Northrup in 1916 and since 1928 has 
held the position of chief engineer. 
Mr. Harsch joined the company in 1924 
and in 1928 became ass ista n t chief 
engineer. Mr. Quereau has been w ith  
the company since 1929.

RYERSONHt^WSTEELS
IN STOCK.  . . I MMED I ATE  S H I P M E N T

Principal Products In 
clude: B ars, S h a p es, 
S t r u c t u r a l ,  P la te s ,  
S h eets, F loor P lates, 
Alloy and Tool Steels, 
A lleg h en y  S ta in le s s ,  
S crew  S to c k . C . F . 
S h aftin g , M echanical 
T u b in g , R ein forcin g  
S te e l, w e ld in g  R od , 
N uts, Bolts, R ivets, etc.

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

A special quality control plan on alloy 6teels gives the heat treater 
exact data on every bar to guide him in securing better results in 
less time. Write for complete information.

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

TEST WORK? g e t Faster, Uniform Heat 
Type 6 w ith Wesgo Furnaces
$45.00 You get more accurate, controllable results from your

test and experimental work when you use W e sg o  Elec
tric Furnaces. The muffle is rapid ly and uniformly 
heated by a heavy nichrome wire element em bedded 
in refractory. A  three heat switch makes it easy to 
vary the temperature, which is accurately recorded on 
attached pyrometer. Furnace illustrated attains maxi
mum of 1800° F. Muffle measures 3"h. x 4 I/2 "W. x 5 " l .

W e a r e  p r o p a r e d  to  q u o te  o n  y o u r  f u r n a c e  r e q u i r e 
m e n ts  in  th is  r a n q e  a s  w e l l  a s  fo r  te m p e r a tu r e s  u p  to  
2800° F.

Write us TODAY. Full information given g lad ly .

Western Gold and Platinum Works
589 B ry a n t S tre e t S a n  F ra n c is c o ,  C a lif .

LANCASTER PRECISION-BUILT TANKS

LANCASTER IRON W O RKS, INC.
N e w  York  Office M ain  Office
122 E. 42ND ST. LA N C A ST ER , PA.

•  Lancaster tanks are designed , first, to sa v e  you  m oney; second, for maximum  
safety; third, for a  long, trouble-free life. Lancaster engineers are at your service  
at a ll times to assist you  w ith your problem s. W rite, telephone or w ire today. 
A ddress Dept. C-2.

Vacuum  
Tanks 

Steam  
Jacketed 

Kettles 
Evaporators 
Pressure 

Tanks 
Agitator 

Tanks 
Filter Tanks 
Kier Shells 
Digesters 
Stills 
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Tanks

Storage 
Tanks
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Heat

Exchangers
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M I C R O  (msC S W I T C H
Manulactured in FREEPORT, Illinois, b y  Micro Switch Corporation. Soles Offices: New York, Chicago, Boston

•f J ohn M. B u t l e r  lms been appointed  
to the research and developm ent staff 
at Blooiullold, N. J ., o i the Bakeiito  
Corp., uni t  of Union Carbide & Carbon 
Corp. Dr. B utler recently received liis  
doctorate in organic chem istry a t Ohio 
State  U niversity.

-flCuuT W. IIaeSSLeh lias become an 
associate w ith  H erstein Laboratories, 
Inc., New York, N. Y. Dr. H aescler 
will  continue tho general consulting  
practice which he has carried on for 
more than ten years.

-fRonEJtT C. S t a n l e y ,  eliairm an of tho 
board and president of International 
Nickel Co. was named as first recipient 
of the Charles F. Rand Gold Medal 
by the A. I. M. K.

-fC. C. H e r m a n n  has been appointed  
chief engineer of Claude It. Schneible 
Co. of Ciiicago.

+ F . C. N a c iio d  is now on the research 
sta ll of P erm utit Co. Dr. Nachod is 
located at Birm ingham , N . J.

+ R a i . p i i  L. D i c k e y  has been elected 
president of the K elley Island Lime 
and Transport Co. He succccds George 
J. W helan who has been elected chair
man of the board.

+ R o i ) e r t  E. B r a n n a n  has become m an
ager of m olding m aterial sales for the  
B akelite Corp., u n it of U nion Carbide 
and Carbon Corp.

+ L . H. M i l l e r  has been appointed to 
head Ferro Enam el Corp.’s liquid plas
tics d ivision. He comes from the  
P ittsburgh P la te  Glass Co.

+ W i l l i a m  A. H a n l e y , director of E li 
L illy  & Co., and head of its  engineer
ing d ivision, was elected president of 
the A. S. M. E.

O B I T U A R Y

+ E d w a r d  C. Uni.iG, who recently re
tired from the post of chief chem ist 
of Brooklyn Union Gas Co., died on 
A ugust 20 a t the age of 72. H e was 
w idely known for h is many contribu
tions to the science of gas-m aking and 
the control and research chem istry of 
the industry.

- f W i l l i a m  L a s h  M i l l e r , head of the  
U niversity  of Toronto chem istry de
partm ent from 1921 to 1937, and an 
outstanding authority  on chemical 
thermodynam ics, died Sept. 1 a t  the 
age of 73. Professor M iller, member of 
the U n iversity  staff for 48 years until 
his retirem ent two years ago, was 
known as an international authority  in 
his field. He made distinguished con
tributions to chemical kinetics and to 
electrochem istry.

- f J o i iN  A n d e r s o n , chairm an of the  
executive com m ittee of Charles Pfizer 
Co., died October 4 a t h is home in 
Brooklyn, N. Y. n e  was 82.

O IL -T IG H T

W A T E R -T IG H T
D U S T -T IG H T

W herever liqu ids are used, w herever eq u ip 
m ent must be w ashed frequently, w herever  
m achines operate in abrasive, dust laden air, 
w herever a precision, snap action  sw itch  is 
required, this new  sealed tight die-cast M icro  
Switch functions perfectly. It occup ies only  
8V4 cubic inches. Length, 2 15/16*, height 
2 13/16* overall and w idth  1" exclusive o f  
m ounting base.
A ll o f  the characteristics o f  h igh  precision  
and lon g  life  are present in this sealed tight 
unit. H ousing is o f  die-cast m aterial suitably  
gasketed. T ightly  sealed at the plunger with  
a b ellow s o f  synthetic rubber, it w ill w ith 
stand m illion s o f  flexes.

Complete details 
of these switches 
are covered in spe
cia lly p repared  
Data Sheets. Write 

for them.

H e re  is an  e x p lo s io n -  
proof M icro Switch and a 
w a te r  an d  o i l - p ro o f  and 
dust-tight M icro Switch espe
cially designed for use in the 
process industries. Each is ex
tremely small in size with high 
precision characteristics. The 
sw itching elem ent is the basic 
M icro Switch w hich is m ounted 
in special housings, each de
signed for a specific function. 
T his elem ent is easily rem ov
able from  the housing for re
placem ent o r inspection after it 
has served its norm al life of 
m illions of operations. U nder
w riters’ Listed w ith a ra ting  of 
1200 w atts up to 600 volts A.C. 
o r V2 h.p. at 460 volts A.C. 
m otor loads.

Explosion-Proo 
Micro Switch

T h is ex p losion -p roof M icro Sw itch is ex
trem ely sm all in size, occupying less than 18 
cubic inches. It is s in g le  pole , doub le throw  
and is available w ith  three types o f  actuators. 
C onduit op en in g  is standard Vi" and accom 
m odates three N o . 14 rubber insulated w ires. 
It m easures only 2Vx” h igh  x 2” w id e  x ?>V*” 
lo n g  and w eig h s only 2V* lbs. Listed by U n
derw riters’ for hazardous locations: Class I, 
groups C and D; Class II, group G. Stream
lined cadm ium  plated cast iron  h ou sin g  is 
drilled  and tapped for m ounting on either o f  
four sides. A universal m ounting plate can be 
provided w here needed.

Sealed Die-Cast Micro Switch

C opyrigh t 1940, M icro Sw itch C orporation
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■ f W n x i A M  H . M a h o n ,  vice president of 
the M usonito Corp. and inventor of the  
process of exploding wood, died at  
Rochester, M inn., follow ing an opera
tion a t  the age of 03, on A ugust 25. 
l i e  made h is residence a t Laurel, Miss. 
Mr. Mason was born in Sommers
County, W. Va., in  February 1877.
l ie  attended W ashington & Lee U n i
versity  during 1887-1888. In 1028 
lie was awarded the gold medal of the  
Technical A ssociation of the Pulp and 
Paper Industry for his work. The 
follow ing year he was granted the John 
Price W etherell medal by Franklin  
In stitu te  in recognition of h is achieve
m ents. l i e  also received the first
$1,000 prize awarded by the N ational 
Lumber M anufacturers’ Association  
for im provem ent in the m anufacture 
of lumber. L ast Fall he received the 
pioneer award of the N ational Associa
tion of M anufacturers for Inventors 
who have opened up new industries in 
th is country.

Edward C. W orden

- f l iu w A itD  C. W o r d e n ,  consulting chem
ist, who was head of the Worden 
Laboratory and Library a t  M illburn,
N . J ., died in h is sleep a t h is home 
September 22. He was 05 years old.
In the m idst of h is m any other duties, 
Mr. W orden obtained the degree of
B.S. in 1907 from New York U niversity  
which gave him  an M.A. two years 
later and an honorary doctor of science 
in 1921. H e was chem ist for the 
Clark Thread Co. of Newark, from  
1902 u n til the establishm ent of his 
own laboratory a t M illburn in 1914. 
During the la st two years of the W orld  
War he was Chief of the Airplane W ing  
Coating Section of the Bureau of 
Aeronautics.

+B . G. S l a u g h t e r ,  consulting engi
neer, who supervised the construction  
of large industrial plants a t  Hopewell, 
Va., and Rome, Ga., for the Tubize 
Cliatillon Corp., died Sept. 18, a t his 
home after a heart attack. H is age 
was 59. He was born in Bedford 
County, Tenn. and was a former vice  
president of the International Nickel 
Co., Inc. and one-tim e general manager j 
of the Tennessee Copper Co. and presi- ' j ' 
dent of the Tubize organization.

Inside of tank lined with brick laid in Penchlor Acid-Proof Cement. 
Note excellent condition of joints at steam injection points.

T HIS calcium  sulphate precipitating tank 14  feel in  diameter and 
2 8  feet h igh , has been steadily in  service for three years. Yet 

the Penchlor Acid-Proof Cement* in  which the brick lin ing  was laid 
is as sound and serviceable as new. It has resisted the m ixture o f  
sulphuric acid and lim e which is  especially severe in  a batch process 
o f this type, where the temperature rises rapidly from 70° F. to 260° F.

In addition to stirring by m echanical agitation, the contents o f  this 
tank are boiled for several hours by the injection o f  steam. Follow ing  
discharge the tank is  immediately ready for a new bateh. T his is  
typical o f the service which Penchlor Acid-Proof Cement is  with
standing in  plants the country over. It is  inert to all acids except 
hydrofluoric. It adheres strongly to such materials as brick, steel, 
carbon, glass, lead and rubber. '

Many plants prefer Asplit Cement,* a synthetic resin which is 
unusually resistant to the most severe abrasion and^lferm &lshocit. 
Pennsylvania Salt Mfg. Co., W idener B ldg„ Philiiaajjlua, Pa.-»- 
IVew York • Chicago • St. Louis • Pittsburgh' • Taeoriia • Wyandotte.

* Fully protected,by existing poients.
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g t & d L n c

SEPARATORS • DRU M S • ROLLS 
CLUTCHES • BRAKES • M A G N ET S

W I L L  H E L P  G I V E  Y O U  
M O RE  PRO FITABLE  PR O 
D U C T IO N  BY M E A N S  OF  
B E T T E R  E N G I N E E R E D  

M A G N E T IC  PRO DUCTS.

S T E A R N S  
M a g n e t i c  
P u l l e y s ,  
improved, air- 
cooled, power
ful—for protection, purification 
or concentration—wide range 
of sizes or complete separator 
units. Bulletin 301.

S T E A R N S  Type 
"K" High Intensity  
M agnetic Separa
tors for h igh  con
centration of ores, 
separating h igh ly  
reluctant m aterial—  
can  b e  d esign ed  in 
m ultiple m agnetic  
zones to suit type  

of separation and cap acity . Bulletin  
700.

STEARNS au to m atic  
d ru m -ty p e  fu lly  e n 
clo sed  m ag n e tic  sep 
a ra to r ,  fa s t, positive  
p ro tec tion  a g a  nst 
tram p  iro n  in  g r in d 
ers , c ru sh ers  a n d  
p u lv e riz e rs . B ulletin  
93-B.

For separating 
liquids or m a
terial in solu
tion containing 
impurities this 
Steam s T y p e  
"QS" Automa

tic Magnetic Filter w ill reduce 
your rejects. Ceramic folder.

S T E A R N S  Sus
pended m agnets, 
circular, rectan
gular and other 
shapes and all 
sizes. Our Bulle
tin 25-B describes 
fully.

W e w ill be  g lad  to  t e s t  y o u r 
m a te r ia l, 25  to  50 lb s . p re p a id  
fo r  a n a ly s is  a n d  re com m endation«

S T E A R N S  M A G N E T I C  
M A N U F A C T U R I N G  CO.

62? S. 28th St. Milwaukee. W is.

ssm

7 »2

EMPLOYERS URGED TO PREPARE 
FOR REPLACING DRAFTEES

There in, and cun bo, no hard anil 
fast rulo governing tho question of 
occupational deferm ent from com pul
sory m ilitary  train ing under the draft 
act. The act ItHolf prohibit» blanket 
deferm ent for a ll workers in a single  
trade or ac tiv ity  oven when it 1« known 
that a shortage ex ists and that the 
sk ill is  one v ital to national defense—  
toolm akers, for instance. Deferment 
is an individual m atter, which local 
boards m ust decide in individual cases.

U ut every conceivable step is being 
taken to so regulate the decisions oi 
local boards that the normal civilian  
economy and national defense procure
m ent w ill not be interrupted. This is 
the guid ing philosophy of all the 
volum inous regulations laid down for 
local boards, and tbe purpose behind 
each safeguard set up to insure that 
they are followed.

In the lirst place, it  m ust be under
stood th at occupational deferm ent of 
an eligible conscripteo is  only a tem 
porary postponem ent of h is call to the  
colors; there are no outright occupa
tional exem ptions from conscription.

This firm ly fixes upon em ployees the 
duty to prepare for replacing eligible  
men who m ay be called but whose im 
m ediate departure would disrupt plant 
operations. This requirem ent w ill be 
greater or lesser depending upon the 
rank in  the draft of im portant em
ployees. F inding or train ing a re
placem ent for an employee whose 
number is  ten th  in  the draft lo ttery  
w ill be much more pressing, for in 
stance, than for an employee whose 
number is  the three thousandth taken  
from the big g lass bowl.

D raft officials continually  stress th is  
point of employer liab ility , and urge 
that em ployers anticipate the prob
lem by m aking their own surveys of 
their employee roster, to  determ ine 
which men are w ithout dependents 
and in sk illed  jobs, and then to take  
steps to tra in  others for those jobs. 
Some em ployers also are reported to  
be antic ip atin g  some loss of needed 
employees and are offering to  make up 
for pay differentials to a percentage 
of workers who volunteer. Such 
policies w ill get sym pathetic hearing  
from local boards when deferm ent is 
sought for other workers.

Deferm ent by local boards w ill be 
for specific periods, not to  exceed six  
m onths. T his can be extended for 
additional fixed periods where i t  is  
shown th a t replacem ents could not be 
obtained, despite reasonable effort.

There w ill be two principal te sts  for 
deciding occupational deferm ent. F irst 
is the employee engaged in an a ctiv ity  
useful or productive and contributing  
to the well-being of the com m unity or 
nation; second, is  he engaged in an 
a ctiv ity  essentia l to national defense. 
To win deferm ent in  either instance, 
it  m ust be affirm atively shown that 
the individual cannot be replaced and 
that h is removal would cause an "Direc
tive  loss to such activ ity .”

The national selective service »tali',
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Nor Acid 
Nor Slurry 
Nor Sludge

can Faze the 
S H B I V E R  

D I A P H R A G M  
P U M P

More than ever before the pump
ing of corrosive or abrasive m a
terials and thick slim es or slur
ries dem ands steady performance 
with the least risk of shutdowns for 
repairs and adjustments.
The Shriver Diaphragm Pump is 
designed esp ecia lly  for "tough" 
p u m p i n g  jobs. No packings to re
place; no contact betw een the m a
terial pumped and the working 
mechanism; no danger of contam
ination of the material or destruc
tion of the working parts. It can be 
built with liquid chambers of any  
metal or rubber coating to meet 
the nature oi the fluid handled.
The Shriver Diaphragm Pump de
livers at discharge pressures up to 
100 lbs. per sq. in. and is available  
in capacities from Vi to 100 
G. P. M., with motor drives to 
suit requirements.
Learn how to cut down on main
tenance and replacement costs in 
pumping "tough" materials; write 
for bulletins.

T. SHRIVER & C O M P A N Y
802 Ham ilton St. Harrison, N. J,

W estern Reps. -The Merrill Co.
343 Batuom o St. San P iancU co. CoUt,

I, A MICTAU.imiMOAL lONiUNKtCUlNU



Installation
a n d

Maintenance
is LOW

Economy is HIGH

AMERICAN
RING AND H A M M ER  T Y P E

CRUSHERS
deliver more tonnage  
per h o u r ..................

The grinder shown is used for grinding 
glass and tank cullet, salt briquettes, 
sinter, skimmings, limestone, gypsum, 
oyster shells, phosphate rocks, etc.

O rig ina l features em bodied in the
A M E R I C A N  R O L L I N G  R I N G  
C R U S H E R S  make them outstanding 
crushers for all kinds of chemical raw 
materials. Sim plicity of construction 
and operation, accessibility of all parts, 
and flexibility on the job give real econ
omy in operation.

M a n y  well-known process industry plants 
are enjoying fine service in crushing 
and grind ing of all kinds of chemical 
raw materials uniformly and with im por
tant cost savings.

S om e o f th e  b e n e fits  you  g e t

W id e  operating range— very f le x ib le -  
all parts accessible— dependable opera
t io n —  low maintenance —  simple con
struction and operation— more uniform 
product— minimum of fines.

W e  will send descriptive literature on 
the type of equipment best suited to 
your needs if you will let us know what 
you want to grind. W e  maintain a 
testing plant for prospective users of 
our equipment— make use of it.

A m e r i c a n  

PULVERIZER CO.
1219 MACKUND AYE.

ST. LOUIS MISSOURI

in  addition to supplying local boards 
with general regulations for procedure, 
will circularize lis ts of sk ills in which 
there are known shortages either now 
or expected w ithin a year. Local 
boards w ill be asked to give serious 
consideration to all requests for de
ferment for employees in these jobs. 
(These lis ts are not public; m ay never 
be ) .

Application for deferm ent may come 
from employers as well as from em
ployees; in fact, employer application  
probably w ill receive more sym pathetic  
consideration. In addition, there will 
be Government appeal agents in each 
appeal area who will intervene where 
local boards refuse to g ia n t  deferment 
to men engaged in activ ities con
sidered vita l to defense procurement.

SAFETY MEASURES RECOMMENDED 
FOR DEFENSE PLANTS

The Army has released a “blueprint” 
of recommended steps to be followed  
in constructing new defense plant fa 
c ilities to protect them from attack. 
The proposals are suggestive, not m an
datory, but were released in reply to  
m any requests for specifications for 
m aking defense plants safer from poten
tia l air raids.

I t  is un likely that any elaborate and 
expensive protective measures w ill be 
recommended. The Army position has 
been and is th a t because of geographical 
isolation, no part of th is  country is  
lik ely  to be subjected to sustained  
bombardment of the European type. 
Major recommendations for immediate 
action are provision for blackout and 
in telligen t location.

Blackout can be achieved m ost sim ply  
in the case o f the new windowless air- 
conditioned plants such as the new  
Allison engine factory. In  other types 
of plant opaque shutters m ust be pro
vided over a ll windows and provi
sion made for ventilation. Outside 
ligh ts should have means to cover 
them w ith  blue shades, and w hite lines 
should be painted on walks and drives. 
I t  is  recommended th at concrete build
ings, easily  v isible from th e  a ir, be 
painted some dark color blending w ith  
the surroundings.

Location aw ay from towns and land
marks is  desirable. Advantage should  
be taken of h ills  and broken and 
wooded ground. Trees, o f about the  
sam e height as the buildings should  
be placed around the plant. When 
production methods w ill perm it, sep
arate buildings should be scattered in  
an irregular manner 1 0 0  or bo  yards  
apart, even a t  the sacrifice o f some 
efficiency. As ia r  as possible, each 
building should be independent, so that 
if  put out o f production, operation of 
other units w ill not be halted.

D uplicate power, water and g as lines  
are recommended, feeding into  different 
distribution lin es; or perhaps standby 
equipment. U tility  lines and fuel tank- 
should be underground.

As regards actual protection against 
bursting bombs, no other present ae-

Perfect C irc le  Sifter

Have you a
SIFTING
Problem ?
I N m any industries, the grading of m ate

ria ls b y  particle size  is a n  important 
part of the m anufacturing process. There 
is  a  w id e variety of grad ing and  sifting  
equipm ent on the market w hich on a n y  
g iven  Job w ill g iv e  w id e ly  vary ing  resu lts  
in cap acity , uniformity of grading and  
pow er consum ption.
N ew est m ember of the line is the Perfect 
Circle Sifter, a  m achine n ow  estab lish ing  

n ew  serv ice records in the 
sifting of m ore than 200 
kinds of m aterials. 
E x h a u s t i v e  com parative  
tests sh ow  that this equip- 

.  . ment produces h igh est ca-
pacity  per square foot of 

screen  surface, low est pow er cost.
N o one type sifter is  best suited to a ll re
quirem ents. By com ing to us you  receive  
the benefit of unsurpassed  experience and  
a  choice of different sty le s of m achines. 
In addition to the Perfect Circle Sifter w e  
m anufacture reciprocating screens, air se p 
arators, sectional sw in g  sifters provid ing  
in sin g le  units enorm ous cloth surfaces, 
and  ree ls , including the 
fa m o u s  a n d  e x c lu s iv e  
Little W onder w hich w ili I 
handle m aterial that no I 
other m echanical sifter I 
can  touch. A sk  a  sa le s  I 
engineer io ca ll. N o ob-1 
ligation.
Submit your sifting prob
lem  to our en gin eers. Be

cau se  w e  are currently  
producing a ll  types of 
sifting and  grad ing equ ip 
ment, w e  can  g iv e  you  
an  im partial, intelligent 
recom m endation. If w e  
can  sa v e  yo u  m oney , or  
can  h elp  you  produce a  
better p rod u ct you  ought 
to know  about i t  S prout

r  ,. | r-r± W aldron & Co., Inc., 142
Sectional Sifters sh e n a a n  Strbet, M uncy_

P a.

Scalpers

£  C O ., I N C - M U N C Y ,  P A .

MANUFACTURING ENGINEERS
S i é s c e  1 8 6 6
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CyCLOHELIX' 
Singt« Spiro!

’HEXAHEIIX’ 
Sing!« Spiral

'HEXAHEUX“ 
Doubl* Spiral

THE MOST COMPLETE LINE 
OF TOWER PACKING RINGS

•CyCLOHEUX" 
Doubl« Spiral

Singl«
PARTITION

'CyCLOHELIX” 
Trlpl« Spiral

CROSS
PARTITION

“U.S.” RASCHIG RINGS
FOR TOWER PAC K IN G

M ade in Chem ical S tonew are an d  W hile  
P orcelain from De-Aired (Vacuumized) c la y s  
"U. S." R aschig Rings are Incom parably  
tougher, stronger, denser. The body b eing  
non-porous and non-adsorbent, rapid h eat
ing or cooling d o es not chip, crack or sp a ll 
these  rings. Stocked in a ll sizes from Vi"
O. D. up.

W e a lso  m ake Triple-Spiral, Double-Spiral 
and Single-Spiral Packing Rings.

M ay w e  send  you  sam ples?

Ce n tr ifu g a l  P u m p s

quickly repay 

lllP ih s  their cost

because M orris pump efficiencies 
greatly exceed those of older de
signs (more than 1 0 %  better in 
many cases) . . . and M orris pump 
construction resists the destructive 
action of abrasive materials and 
corrosive liquids that quickly wear 
out many other types of pumps. 
For 76 years M orris has spe
cialized on pumps for the hard-to- 
handle services. W rite  for bulletin.

Morris Slurry Pump

Morris ST-P Pulp Pump

MORRIS MACHINE WORKS, Baldwinsville, N. Y.
Representatives 

In principal cities
Export Office:

30 Church St., New  York

tion is recommended but it  is urged 
th a t provision be made in  plans for 
future construction of underground 
shelters for workmen and storage for 
v ita l m achines and parts.

MERCK & CO. WILL NOT SEEK 
EMPLOYEE EXEMPTION

George W . Merck, president of Merck 
&.Co. Inc., lias announced plans for co
operation w ith  the N ational Defense 
Program and for the protection and 
security of employees who are called 
under the Selective Training and Serv
ice Act of 1940.

A lthough it  is  included in the class 
of essential industries and thus has an 
im portant part to play in  the Defense 
Program , the company states th a t it  
w ill not seek deferm ent of m ilitary  
service for em ployees, except in cases 
where they cannot readily be replaced. 
The announcem ent says further that 
employees called out under the Selec
tive  Service Act w ill be given a week’s 
pay if they have been employed con
tinuously  by the com pany for six  
m onths, tw o weeks’ pay if  for one 
year, and three weeks’ pay if  for two 
years or more.

LEADING INDUSTRIALISTS WILL 
LECTURE AT BROOKLYN POLY

Advance R egistrations for the first 
sem ester of the Graduate School of 
Polytechnic In stitu te  of Brooklyn  
which has opened its  38tli session in 
dicate th at the enrollm ent w ill exceed 
five hundred students.

Follow ing its  policy of offering a 
number of h igh ly  specialized courses 
for advanced students m ajoring in  defi
n ite  fields, the G raduate School has 
appointed, among others, for 1940-41 
the follow ing auth orities to teach spe
cia l courses in chem istry and chemical 
engineering: Arthur A. Backus, vice- 
president U nited S tates Industria l A l
cohol Co., Dr. Richard H. Carroll, d i
rector of research Clim ax Rubber Co., 
Dr. M. L. Crossley, chief chem ist, Calco 
Chemical Co., P h ilip  M. Groggins, 
senior chem ist, Color and Farm  W aste 
D ivision , U nited States Departm ent of 
A griculture, and Guy N. Harcourt, 
vice-president, Buffalo Foundry and 
M achine Co.

HILTON-DAVIS CHEMICAL WILL 
EXPAND PLANT CAPACITY

The H ilton-D avis Chemical Co., Cin
cinnati, has offered 35,000 shares of 
common stock of the company for pub
lic sale. N et proceed of 25,000 of these  
shares are to be applied to plant im 
provements and additions. In present
ing data on the company’s operations, 
the figures showed th a t sales for the  
fiscal year ended June 30, 1940, reach a 
new peak. The company not only has 
more than doubled its sales in  the la st  
five years but its  financial statem ent 
was noteworthy in th at i t  showed a 
steady growth for the company even 
through the depression years.
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PITTSBURGH * DES MOINES STEEL GO
PITTSBURGH, PA. 3417 NEVILLE ISLAND—DES MOINES, IA. 916 TUTTLE ST

NEW YORK, ROOM 990, 270 BROADWAY.. .  CHICAGO, 1207 FIRST NATIONAL BANK BLDG.
DALLAS, 1216 PRAETORIAN BUILDING . . . SAN FRANCISCO, 606 RIALTO BUILDING

M ore th a n  forty y e a r s  of c o n tin u 
o u s  ta n k -b u ild in g  e x p e r ie n c e  in  
s u p p ly in g  th e  n e e d s  o f th e  c h e m i
c a l  p r o c e s s in g  in d u str ie s  th r o u g h 
ou t A m e r ic a , h a v e  e a r n e d  P.DM 's 
rep u ta tio n  for to p  ta n k  q u a lity  
a n d  sa t is fa c t io n .

O ur tra in ed  e n g in e e r s , cra ftsm en  
a n d  fie ld  c r e w s , p lu s  tw o  m od-  
e m ly -e q u ip p e d  fa b r ic a tio n  p la n ts  
a n d  a m p le  s to c k s  of m a te r ia ls , 
a ss u r e  y o u  of TO P QUALITY  
TAN KS a t LO W  C O ST  . . .  a n y  
ty p e , a n y  s iz e , a n y  m e ta l, a n y -  
w h ere l

Let u s  c o o p e r a te  w ith  yo u !

/
K i ć /

IÉ m
B B

M

ENGINEERED, FABRICATED and DESIGNED 
to EXACTLY MEET YOUR LIQUID 

STORAGE REQUIREMENTS



H OW much money you spend on fuel depends to a large 
extent on the answers to these two questions:

Are you using the correct insulating materials?
Are they applied in the correct thicknesses?
To assure every saving possible with insulation, it will pay 

you to call in a J-M  Insulation Engineer. Let him study your 
requirements . . . his specialized technical training and experi
ence will help you trace down and correct sources of heat waste 
tha t may otherwise go unnoticed.

From the complete line of J-M  Insulations, he can recom
mend exactly the material you need for greatest efficiency . . . 
exactly the thickness you need for maximum returns.

For full details on this helpful service and facts about the 
complete line of J-M  Industrial Insulations, write to Johns- 
Manville, 22 East 40th Street, New York, N. Y.

On S u p erh eated  S te a m  Lines, j -m  S u p e r e x  C o m 
b in a tio n  I n s u la t io n  e f fe c t iv e ly  g u a r d s  a g a in s t  
c o s t ly  h e a t  w a ste . B u ilt  u p  o f  an  in n e r  la y e r  
o f  S u p e r e x  a n d  a n  o u te r  la y e r  o f  8 5 %  M a g n e s ia , 
l l i is  c o m b in a t io n  a s s u r e s  m a x im u m  h e a t  r e s is t 
a n c e  a n d  in s u la t in g  e f f ic ie n c y .

9  Johns-Manville INDUSTRIAL INSULATIONS
FOR EVERY TEMPER ATURE. . .  FOR EVERY SERVICE. . .

Superex ... 85% Magnesia .. . JM-20 Brick... Sil-O-Cel C-22 Brick ... Sil-O-Cel Natural Brick ...  
J-M No. 500 Cement... Sil-O-Cel C-3 Concrete . Marinite

On F urnaces w h e r e  in s u la t io n  i s  r e q u ir e d  
to  r e s is t  te m p e r a tu r e s  u p  to  1 9 0 0 °  F . ,  
J-M  S u p e r e x  i s  w id e ly  r e c o g n iz e d  a s  th e  
m o st  c f l ic ie n t  b lo c k  in s u la t io n  a v a ila b le  
to d a y . H u n d r e d s  o f  in s ta l la t io n s  u n d e r  
a ll  ty p e s  o f  o p e r a t in g  c o n d it io n s  p r o v e  
i t s  lo n g  l i f e  a n il  lo w  m a in te n a n c e .

For T em peratures Up To 6 0 0 °  F.,
y o u  sa v e  b y  u s in g  J-M  8 5 %  M ag
n e s ia .  F o r  y ea rs th e  s ta n d a r d  m a 
te r ia l fo r  in s u la t in g  p o w e r -p la n t  
e q u ip m e n t  a n d  ste a m  l in e s ,  it  
c o m b in e s  l ig h t  w e ig h t  w ith  p e r m a 
n e n tly  h ig h  in s u la t in g  e ff ic ie n c y .
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New Titles, Editions and Authors

A g — MATERIAL OF CONSTRUCTION
SILVER IN  IN DUSTRY. By L aw 

rence A ddicks. Published by Rein- 
hokl Publish ing Corp., New York, 
N . Y. 030 pages. Price $10.

T in s  v o l u m e  covers the results of a  
three-year program of intensive work 
done under the auspices of the Silver  
Producers Research Project, the pur
pose of which was to stim ulate interest 
in the industrial possib ilities of the 
m etal. The investigations were made 
at the Bureau of Standards and at 
many universities. The numerous 
phases of the subject have been d is
cussed by Dr. Addicks and 30 others 
who have been interested in the project.

The chemical engineer w ill find of 
particular interest the chapters dealing  
w ith corrosion resistance of silver and 
its  alloys, silver as a catalyst, electro
deposited coatings, and sterilization. 
The use of silver as a m aterial of con
struction  for chem ical engineering 
equipment is  thoroughly covered in 43 
pages. I t s  resistance to a large num
ber of chem icals under various con
d itions of concentration and tempera
ture is  considered.

COLLECTED PAPERS OF WALLACE  
H. CAROTHERS ON POLYMERIZ
ATION. Edited by H. M ark  and G.
S. W h itb y .  Published by Interscience 
Publishers, N ew  York, N. Y. 459 
pages. Price $8.50.

F i r s t  of a projected series of volumes 
on high polym ers, th is  collection of 
papers forms an im portant contribu
tion to a subject of constantly increas
ing im portance. The papers fa ll into  
two m ain d iv isions: studies on poly
m erization and ring form ation; acety
lene polym ers and their derivatives. 
They were reprinted w ithout change, 
a short abstract is given for each, and 
the editors have added a  few refer
ences concerning recent developments 
in the literature. Research chem ists 
and engineers concerned w ith  polymer 
studies, developm ent and production 
will welcome th is  reference book.

HANDBOOK OF ENGLISH IN  E N 
G INEER ING  USAGE. Second edi
tion. By A. G. H ow ell. Published by 
John W iley  and Sons, New York, 
N . Y. 433 pages. Price $2.50.

Reviewed by L . D. Pope  
W h e n  c o m m e n t i n g  on the qualifica
tions which technical graduates should  
possess, men in industry alm ost invar
iably stress the a b ility  to use the Eng
lish  language. Such ab ility  is neces
sary in dealing both w ith men and 
w ith  ideas. Good English, like good 
engineering, is  based on the knowledge 
and application of various principles. 
This textbook, therefore, was planned 
as a reference book of recognized and 
accepted principles. N ot only are 
words, sentences, punctuation and 
grammar discussed but there are also

chapters on the characteristics of en
gineering w riting, letters, reports and 
technical m agazine articles. Numerous 
examples of incorrect and correct usage 
emphasize the various rules and add 
effectuality to the presentation.

B y giving up-to-date inform ation, 
logically  arranged for handy reference, 
Prof. Howell has produced a book which  
could profitably be studied and used by 
alm ost all engineers. I t  is  worthy of 
a place beside Perry, Marks and other 
handbooks on the engineer’s bookshelf.

BIOGRAPHY
THE L IFE  OF IR A REM SEN. By  

F rederick H. Gctman. Published by 
Journal of Chemical Education , 
Easton, Pa. 172 pages. Price $2.50. 

A s a  b i o g r a p h y  of a man im portant in 
the h istory of American chem istry, 
Prof. Getman’s story is well and sym 
pathetically  told. He has had access to  
diaries, private letters and fam ily  
memorabilia which enabled him to 
write a book which students of chemi
cal h istory and Remsen’s m any friends 
w ill welcome. B ut more than the life  
of a great chem ist and teacher, the 
book is  a condensed version of the 
m ost im portant years in th is country’s 
.chemical and chem ical engineering 
history. Dr. Remsen saw the collegiate  
idea change from the view point of 
chem istry as ju st a part of a general 
cultural train ing to that were it  was 
a  science and taught as such. He saw  
the general acceptance by industry of 
the idea of the necessity of adoption  
of the m ost scientific methods possible. 
And it  m ay be said that the growth of 
these ideas was in  a large part due to 
the teachings and w ritings of Dr. 
Remsen.

D uring h is lifetim e, Remsen was a 
member of numerous boards and civic 
com missions. P ossibly h is contacts 
w ith  public officials led him  to a 
thought which is  probably more ap
plicable today than when i t  was w rit
ten: “Questions of tariff, of finance, of 
international relations would be dealt 
w ith much more satisfactorily  than at  
present if  the sp ir it o f the scientific  
method were breathed into those who 
are called upon to  deal w ith  these  
questions.”

SCIENTIFIC PRICE MANAGEMENT  
I, by A llen  W. Rucker. Published by 
the * Eddy-Rucker-Niekels Co., Cam
bridge, M ass. 30 pages; 6 charts. 
Price $5.

Reviewed by S. D. K irk p a tr ick  
T h o s e  w h o  are fam iliar w ith  the  
author’s  priee-volume form ulas, de
veloped a decade ago, w ill welcome 
th is  sim plified method for determ ining  
the increase in  volum e necessary to  
compensate for price discounts or 
added costs. Included in  th is  plastic- 
bound m anual are six  calculator  
charts, each 9x12 in. in size and

printed in two colors on cellophane 
covered index boards. W ith the help  
of these charts one can im m ediately  
read off the added volum e required to  
ju stify  a sim ple price cut or to offset 
increased production costs.

F ifteen different types of problems, 
taken from the m anagem ent experience 
of the author’s firm, serve as actual 
case studies to dem onstrate the wide 
variety  of practical uses to which th is  
m anual can be put. These range from  
pricing problems involving freight and 
advertising allowances to the revision  
of production schedules required to 
ju stify  differential wage increases.

In  general th is book would seem to 
have its  m axim um  value to sales and 
merchandise m anagers in consumer in 
dustries where price changes are fre
quent and apply to hundreds of d if
ferent com modities. By the sam e token, 
i t  is  probably of less value to produc
tion m anagers and engineers in the  
heavy industries, especially those who 
st ill  carry their slide rules in their  
vest pockets. Even technical men, how
ever, w ill welcome Mr. Rucker’s m athe
m atical short-cuts and approve of th is  
introduction of more scientific methods 
into the pricing field.

OLD BOOK — NEW EDITION

KINGZE T P S  CHEMICAL ENCYCLO
PAEDIA, S ix th  Edition. Edited by
R alph K . S trong. Published by D.
Van Nostrand Co., Inc., New York,
N . Y. 1,088 pages. Price $14.

IN Chem. & M et.’s  REVIEW  of the fifth  
edition of th is  encyclopedia (Aug., 
1932), i t  was stated  th at “ i t  alw ays 
yields some helpful inform ation on 
any subject.”  The sam e m ay be said  
of the sixth  edition. Revision has con
sisted of addition of som e new defini
tions, om ission of a few  relatively  un
im portant item s, and am plification of 
previously included m aterial where new  
inform ation has become available. 
Much of the new m aterial stresses eco
nomic aspects such as production, im 
ports and exports, and includes several 
new tables. A pparently the la tes t  
available figures were for the year 
1936 as m ost o f the data given are 
for th a t year.

•Style of presentation used in  former 
editions has been retained- And many  
chem icals and compounds are defined 
or discussed only under general head
ings. For exam ple, data for the three
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You 
May Not 
Be Using

PROTEK-SORB Now
b u t  • • •

t h e  c h a n c e s  a r e  

YOU WILL!

(A Grade of Silica Gel)

S O  S M A L L ,  a n d  y e t  

S O  V I TA L !

A small bag of PROTEK-SORB 
(the Protective Adsorbent) in
sures the safe shipment or stor
age of any material subject to 
rust, corrosion, mildew or mold. 
PROTEK-SORB protects the only 
safe way, namely by eliminating 
the fundamental cause of mois
ture damage, moisture in s id e  
the p a c k a g e .  It takes up and 
holds more than 45%  of its own 
weight in water or moisture, 
yet feels and appears dry.

PROTEK-SORB, w hich has 
millions of ultra-microscopic 
pores, rem oves moisture by a 
combination of surface ad
sorption and capillary attrac
tion. It is' reliably estimated 
that the interior pore surface 
of one cubic inch of PROTEK- 
SORB is in  excess of 5 0 ,0 0 0  
square feet.

PROTEK-SORB Silica Gel obvi
ates the necessity of greasy or 
oily "protective" coatings on 
products, and m akes it possible  
to store indefinitely or ship 
'round the world with assured  
safety.
PROTEK-SORB Silica Gel is 
available in various sized small 
muslin bags, which when placed  
inside the container with your 
product, insure it against any  
effects of moisture dam age by  
adsorbing and holding within 
itself any moisture that m ay be 
therein. It is chem ically inert 
and will not in any w a y  affect 
the contents.
Business m achines, airplanes, 
engines, delicate instruments 
and deliquescent chem icals are 
but a few  of the m any items 
which can be and have been  
packed and stored using PRO
TEK-SORB. Consult us about 
yourpackingproblem s. Address

The D avison Chemical 
Corporation  

20 Hopkins PI. 
Baltim ore, M aryland.

chem icals dichloretliylene, octyl alco
hol and heptane are found under the 
headings of solvents, alcohols and hy
drocarbons, respectively. Some item s 
which should have been defined, have 
only literature references. For ex
ample, under the headings of plastics, 
nomograms, and parachor, there are no 
definitions, m erely references to other 
books or periodicals.

For many years “K in gzett” has been 
a standard B ritish  reference book. How
ever, it  m ight be expected th a t under 
Prof. Strong’s editorship, the book 
would have heen Am ericanized to some 
extent. Such is not the case. The 
inclusion of m any unfam iliar trade 
and proprietary names as w ell as the 
spelling which is  used throughout 
em phasize the B ritish  origin of the 
book.

Space lim itations are alw ays a large 
factor affecting the com pleteness of 
definitions and the number which may 
be included in any encyclopedia or 
dictionary. In th is  one there is s till  
much m aterial which m ight be regarded 
as superfluous. Space for more m a
terial could have been gained by elim 
inating definitions of such words as 
“shovelling,” “eggs” (28 lin es) , 
“lim pid” and “diaphanous.”

A s w ith  former editions, the m ost 
im portant and inform ative discussions 
are those covering general topics such 
as o ils , radio-activity, waxes, solvents, 
and so forth. Under such headings 
w ill be found concise and w ell-w ritten  
inform ation.

THE STORY OF SU PE R FIN ISH . By 
A. M. S w igert, J r., Published by 
Lynn Publish ing Co., D etroit, Mich. 
672 pages.

C h e m i c a l  e n g i n e e r s  who m ay be in 
terested w ill find in th is book the story  
of Chrysler Corp’s. Superfinish, told  
w ith  the aid of more than 700 photo
graphs, drawings and photom icro
graphs. Surface finish importance,
m easurem ent, and methods of produc
tion  are discussed. (The advantages 
of Superfinisli are reiterated through
out.) The new finish is  produced by 
“bonded abrasives actuated by m u lti
m otion, slow  speed, low  pressure and 
in the presence of a lubricant.”

ANALYSIS
ORGANIC REAGENTS USED IN

QUANTITATIVE INORGANIC AN- 
A N L Y SIS. B y W . Prodinger. Trans
lated  by S. H olm es. Available from  
the Nordeman Publish ing Co., New  
York, N . Y. 203 pages. Price $5. 

P r o b a b l y  everyone who reads these  
pages has observed, a t one tim e or 
another, the characteristics precipitate  
of nickel dim ethylglyoxim e. This classic  
exam ple of a specific reagent is  but 
one of approxim ately tw o dozen organic 
compounds which are discussed in de
ta il in  th is translation.

Considerable research work on spe
cific and selective reagents has been 
done in  the past few  years. The im 
portance of th is  book lies in  the fact 
that much of th is work is  collected into  
one volum e and appropriately intro-
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duced w ith  modern theories of complex- 
m olecule behavior. In the m ain “spe
cial part” of the tex t, directions are 
given for determ inations for which 
each reagent m ay be used. In m ost 
cases, a method for preparation of the 
reagent is  included.

OFFICIAL AND TENTATIVE METH
ODS OF AN ALYSIS OF THE A. 0 . 
A. C. F ifth  edition. Published by the 
A ssociation of Official A gricultural 
Chem ists, W ashington, D. C. 757 
pages. Price $5.

T e s t s  are made by agricultural chem
ists  not only on so ils and fertilizers 
but also on m any related m aterials 
such as fru its, grains and such finished 
products as w ines, drugs and paints. 
This well-known book of official 

. m ethods is  the recognized authority  for 
all such tests. In th is  edition m aterial 
has been supplied for four of the six  
chapters which appeared in  the fourth  
edition w ithout text. These are: Fish  
and Other M arine Products, V itam ins, 
M icrobiological Methods, and Micro
chem ical Methods.

DIRECTORIES

M ANUAL OF SUGAR COMPANIES, 
1940. 18th edition. Published by 
Farr & Co., N ew  York, N . Y. 204 
pages. Price $1 (pap er), $1.75 
(c lo th ).

I n  a d d i t i o n  to fu ll page reviews of 23 
com panies and synopses 100 other 
com panies, th is  fam iliar m anual con
ta ins la test available sta tistic s on pro
duction, prices, d istribution and so 
forth. A new section describing the 
sugar industry of the B ritish  W est In 
dies is  included in  th is  edition.

BROW N’S DIRECTORY OF AM ERI
CAN GAS COMPANIES. 1940 edi
tion . Published by Robbins Publish
ing Co., New York, N . Y. 718 pages. 
P rice $25.

P u b l i s h e d  a n n u a l l y ,  th is  volume 
presents a  com plete lis t  o f sta tistics  
of gas com panies serving “the sm all
est borough to  the largest c ity  in  the  
country.” D ata are given for operat
ing  gas companies, m anufactured gas—  
byproduct coke oven companies and 
for holding and operating companies. 
Separate sections lis t  Public Service 
Com m issions, Gas A ssociations and 
Officials and Departm ent Heads. This 
well-known directory is  a necessary 
item  in the library of any company 
having dealings w ith  the gas industry.

TEXTS AND REFERENCES

E XPERIM EN TS IN  COLLOID CHEM
ISTRY. B y E. A . H auser  and J . E. 
Lynn. Published by McGraw-Hill 
P ublish ing Co., New York, N . Y. 178 
pages. Price $2.

C o n t r a r y  to  general belief, the authors 
sta te , experim ents in colloid chem istry 
are neither too com plicated nor too 
expensive for the fa c ilitie s  and budget 
of an average educational institu tion . 
And the 214 experim ents in th is tex t’s 
14 chapters seem to prove the point. 
D irections are clear and sim ple; most

THERE’S A  JO B  O P E N  in your own plant for 
the Industrial Carburetor. That stands to reason  
when it's working for so many of the up-to-date 
producers  in the U. S. A., safeguarding quality, 
reducing fuel costs and minimizing rejects.

THE FU N C T IO N  of the Industrial Carburetor is 
the com plete pre-mixing of coke oven or natural 
gas with air in a predeterm ined ratio for com plete 
combustion, oxidizing or reducing atmospheres, 
exactly as desired.

THE RESULT is money saved, fuel saved, closer  
operating and control standards, u n ifo rm ity  day 
in and day out under vary in g  and extrem e  
conditions.

«KEMP ADSORPTIVE DRYERS
ude c>ilica Q el . . .
provide desiccation of gases, liquids or solids to 
the commercial absolute, minus 76  degrees C. 
Kemp Dryers are available with single or twin 
towers for intermittent or continuous operations. 
Capacities 10 to 10,000 c.f.m. Pressures from atmos
pheric to 2 ,500  pounds. For complete data, address 
T h e  C. M . K em p  M a n u fa c tu r in g  C o m p a n y ,  
405  E. O liver S treet, B a ltim o r e, M a ry la n d .
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BODY ITSELF

B ecause  o n ly  W estco  P um ps h a v e  p a te n te d , re n e w a b le  
liners! T hese  lin e rs— 1. P ro tec t p um p  c a s in g  fo rev er a g a in s t 
e ro s ion ; 2. P erm it c h an g e s  in  p um p  p erfo rm an ce  w ith o u t 
re p la c in g  e n tire  u n it; 3. M ake  s ta n d b y  p ro tec tion  a v a i la b le  
a t  a b o u t 1 /3  th e  u s u a l cost.

W e s t c o ' s  p a te n t e d ,  r e n e w a b le  
lin e rs ,  show n a b o v e ,  c a n  b e  e a sily  
a n d  q u ick ly  r e p l a c e d  in  th e  f ie ld . 
U n its  to  350 G .P .M . e s p e c ia l ly  
a d a p t a b l e  f o r  lo w .c a p a c ity ,  h ig h - 
h e a d  a p p l i c a t i o n .

M ICRO -W ESTCO, In c.. 51010 S ta te  S tree t, B ettendorf, Iowa
Gentlemen: Tell mo more about Westco.
Name  ...............................................................................................
Address .................................................................................................
City ...............................................................  State .......................

MIC! m - WESTC H D c .

apparatus and m aterials wi l l  be a va il
able in the average college laboratory. 
H eadings and sequence of the chapters 
conform w ith modern textbooks, in 
fact, the book could conceivably be 
used both in the classroom  and the  
laboratory because all experim ents are 
preceded w ith  w ell-w ritten m aterial of 
a fundam ental nature.

FOR STUDENTS AND TEACHERS

COLLECTED PA PE R S ON THE  
TEACHING OF CHEMICAL E N 
GINEERING. Published by the 
American In stitu te  of Chemical En
gineers, N ew  York, N . Y. 384 pages. 
P rice $3.

M o s t  of the papers presented a t the 
Second Sum m er School for Chemical 
Engineering Teachers arc included in 
th is  volume. Those who arc concerned 
w ith the education of students of chem
ical engineering w ill find in i t  a wide 
variety  of pertinent discussions. The 
31 papers cover various aspects of sev
eral un it operations as well as other 
laboratory, lecture and adm inistrative  
problems encountered by the teaching  
profession.

TEXT-BOOK OF PHYSICAL CHEM
ISTRY. By Sam uel Glasxtone. Pub
lished by D. Van N ostrand Co., New  
York, N. Y. 1,280 pages. P ricc $10. 

P h y s i c a l  c h e m i s t r y  is, perhaps, the  
m ost im portant single subject in the  
entire curriculum  of chem ical engineer
ing. And although there are now avail
able several elem entary textbooks on 
the subject, Dr. G lasstone’s book repre
sents the first attem pt to produce a 
com plete tex t of interm ediate char
acter. For th is  reason it  w ill probably 
be welcomed by m ost teachers of chem
ical engineering.

The book follow s the usual outline  
of subjects from atom ic structure and 
atom ic spectra to surface phenomena; 
discussions are com plete and experi
m ental methods are stressed through
out. I t  contains no problems for stu 
dent solution as the author fe lt that, 
because there are works exclusively de
voted to physico-chem ical problems, 
the space could more profitably be de
voted to  references for further reading.

An unfortunate aspect of technical 
book publishing is  that lim ited  reader
ship necessitates high prices. U n
doubtedly th is book w ill and should  
have w ide acceptance by the teaching  
profession, but the price w ill be pretty  
steep for the pocketbooks of many s tu 
dents.

RECENT BOOKS 
and  

PAMPHLETS

C o m p o s i t io n  o f  F a r n u c p  A tm o s p h e r e s  
K c s u l t ln ir  f r o m  r u r t l a l  C o m b u s t io n  o f 
G a se o u s  F u e ls .  B u lle tin  No. 11. P u b 
lished  b y  th e  A m erican  G as  A sso c ia tio n  
T e s tin g  L a b o ra to r ie s , C lev e lan d , Ohio. 
9G p ag es . P r ic e  $1.25. W ith  n u m ero u s  
c h a r ts  a n d  d ra w in g s  th is  b o o k le t p r e 
se n ts  p ra c tic a l m e a n s  o f  o b ta in in g  f u r 
n a c e  a tm o sp h e re s  o f  a  p red e te rm in ed  
com position . I t  is a  g u id e  to  m e th o d s
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t o  I m p r o v e

' f t *

of In te rp re tin g  t e s t  d a ta  o b ta in ed  on 
g a s -f ire d  fu rn a c e s  o p e ra t in g  w ith  a  d e 
ficiency of co m b u stio n  a ir , A lso inc luded  
a r e  su g g e s tio n s  a s  to  des ign  o f com 
bu stio n  c h a m b e rs  a n d  b u rn e rs  In o rd e r  
to ach iev e  a  p re d e te rm in e d  com position  
o f  flue gasos, an d  new  m eth o d s fo r  
d e te rm in in g  h e a t  c o n te n t of flue g ases 
c o n ta in in g  u n b u rn e d  com bustib les .

T h e  P h n s p lif t to  R e s o u rc e s  o f T e n n e s 
s ee . B y rt. W . S m ith  an d  G. I. W h lt-  
la tc h . P u b lish e d  b y  T en n essee  D ivision  
of G eology. B u lle tin  48. 444 P ag es .
P r ic e  ?1. P r im a r i ly  a  geo log ica l s tu d y , 
tills  b o o k le t Is th e  f irs t  p a r t  of a  re p o r t  
on th o  d ep o s its  o f a n  im p o rta n t  phos- 
p h a to  p ro d u c in g  s ta te .  I t  d escribes 
p ro p e rtie s  an d  o p e ra tio n s  of bo th  com 
m erc ia l In te re s ts  a n d  th e  TV A .

A S u rv e y  of P iiu it-F o o d  C onsum p
tion  in tii» U n ited  S ta le s  in th e  Y ear 
E n d e d  J u n e  30, 1089. B y  A. L. M ehring , 
L o la  S. D om ing  an d  H e rb e r t  W ille tt. 
P u b lish e d  b y  T h e  N a tio n a l F e r til iz e r  
A sso c ia tio n , W a sh in g to n , D . C. 80 
pages . A d e ta ile d  s ta tis t ic a l  rep o rt 
sh o w in g  th e  g ra d e s  o f f e rtil iz e r  used 
w ith  d a ta  b roken  dow n by s ta te s .

T echno logy , E m p lo y m en t, an d  O u tp u t 
p e r  M an  In I ro n  M in ing . B y  N. Y aw or- 
sk l an d  o th e rs . W o rk  P ro je c ts  A dm in
is tr a t io n , N a tio n a l R e se a rc h  R e p o rt No. 
13-13. A v ailab le  fro m  W o rk  P ro je c ts  
A d m in is tra tio n , 1734 N ew  Y ork Ave., 
W a sh in g to n , D. C. A s tu d y  of the  
effects o f tech n o lo g ica l c h a n g e s  on em 
p lo y m en t In th e  I ro n -m in in g  in d u stry . 
In c lu d ed  a r e  d isc u ss io n s  o f  long -tim e 
tre n d s  In em plo y m en t, p ro d u c tio n , a n d  
o u tp u t  p e r  m a n ; f a c to rs  in c re a s in g  th e  
o u tp u t p e r  m a n ;  c h a n g e s  In la b o r  r e 
q u ire m e n ts  an d  tech n o lo g y  a t  op en -p it 
m in e s ; ch an g es  in la b o r  re q u ire m e n ts  
a n d  tech n o lo g y  a t  u n d e rg ro u n d  m in e s ; 
p ro g re ss  in th e  ben efica tio n  of Iron o r e ; 
a n d  em p lo y m en t p ro sp e c ts  In Iron m in 
ing. In  1937, a p p ro x im a te ly  26,000 
w ag e  e a rn e rs  p roduced  n e a r ly  a s  m uch  
o re  a s  d id 60,000 in 1917. H ow ever, 
o v e r  a  lo n g -tim e  view , th e  a u th o rs  fo re 
see  g r e a te r  r a th e r  th a n  less em ploy 
m en t, p r in c ip a lly  b ecau se  o f p ro d u c tio n  
tr e n d s  an d  dep le tion  of h ig h -g ra d e , 
e a s ily  acce ss ib le  ore.

L esso n s in A rc W eld ing . P u b lish ed  
by th e  L inco ln  E le c tr ic  Co., C leve land , 
O hio. 136 p ag es . P r ic e  50 cen ts . C on
s is tin g  o f a  se rie s  of 51 lessons, th is  
book w ill se rv e  a s  an  ex ce llen t te x t 
book fo r  tr a d e  a n d  tec h n ic a l schools.
T y p es o f w e ld s a re  describ ed  an d  in 
s t ru c tio n s  fo r  m a k in g  th e m  a re  given. 
N u m ero u s il lu s tr a t io n s  acco m p an y  th e  
te x t  a n d  a n  ap p en d ix  c o n ta in s  se v e ra l 
p e r t in e n t  q u es tio n s  on each  lesson.
T h ese  w ill a id  in se lf- in s tru c tio n  and  
in c la ssro o m  w ork .

S im p le  B lu e p r in t  H e a d in g .  P u b lish ed  
bv th e  L inco ln  E le c tr ic  Co., C leve land , 
Ohio. 138 pages . P ric e  50 cen ts . W ith  
sp ec ia l em p h as is  on w eld in g  a n d  w e ld 
ing  sym bols, th is  m o st re c e n t o f  th e  
L inco ln  C o m p an y ’s h e lp fu l books on 
w eld in g  Is a n  a b b re v ia te d  b u t com plete  
te x t  on b lu e p r in t re a d in g . I t  could 
p ro fitab ly  be u sed  in co n ju n c tio n  w ith  
L e s so n s  in  A rc  W e ld in g .

A g r ic u l tu r a l  A lc o h o l f o r  M o to r  F u e l .
B y C. Y. H o p k in s. P u b lish e d  by  D iv i
sion  o f  C h e m is try , N a tio n a l R e se a rc h  
C ouncil o f C a n a d a , O tta w a , C a n ad a . 
9 pages . P r ic e  25 cen ts . T h is  do cu 
m en t rev iew s th e  econom ic p o ss ib ility  
o f  u s in g  c e r ta in  C a n a d ia n  a g r ic u ltu ra l  
m a te r ia ls . I t  c a lc u la te s  ro u g h ly  th e  
m ax im u m  p rices  w h ich  could  be  a l 
low ed if th e  a lcoho l Is n o t to  be ex ces
siv e ly  expensive  fo r  m o to r  fuel. T h e  
re p o r t  m ak es  no reco m m en d a tio n s  n o r  
g e n e ra l findings.

D ir e c to r y  o f  B r i t i s h  F in e  C h e m ic a ls .
P u b lish e d  by  th e  A sso c ia tio n  o f B r itish  
C hem ica l M a n u fa c tu re rs , L ondon . 79 
p ag es . G ra tis  to  "b o n a  fide u se rs  o f 
ch em ica ls .” A rev ised  l is tin g  o f  fine 
ch em ica ls , w ith  n am es of m a n u fa c tu r 
e rs , p ro d u ced  in G re a t  B r ita in .

S y n th e t ic  R u b b e r s :  A R e v ie w  o f t h e i r  
C o m p o s i t io n s ,  P r o p e r t i e s ,  a n d  U se s . B y 
L aw re n ce  A. W ood, C irc u la r  C427. 
A v ailab le  fro m  S u p e r in te n d e n t o f  D ocu
m en ts. G o v ern m en t P r in t in g  Office, 
W ash in g to n . D. C. P r ic e  10 cen ts . A 
su m m a ry  of f a c ts  a n d  figu res on th e  
su b je c t, l is tin g  a b o u t  30 v a r ie tie s  o f 
sy n th e tic  ru b b e r, a lm o st a l l  o f w h ich  
a r e  in  p re se n t co m m erc ia l p roduction . 
T h e  v a r ie tie s  a r e  g ro u p ed  in s ix  g en 
e ra l c la sses  a c c o rd in g  to  chem ical com 
position . T h e re  is a lso  som e d isc u s
sion  o f th e  com p o u n d in g  an d  v u lc a n iz a 
tion  o f  th e  d iffe ren t types.

GRINDING SMALL BATCHES?
Then here is a  h igh ly versatile m achine for your plant or laboratory—

T h e  J U N I O R  D I S C  G R I N D E R

With Built-in Motor
It h as a ll the a d van tages of larger Robinson m ills except capacity , m aking it 
esp e c ia lly  usefu l in laboratories, pilot p lants or w here production requirem ents 
call for sm all runs on various types of products. E xtensively u sed  on pigm ents, 
pharm aceuticals, cellu lose, d yes, starches, etc. P lates are e a s ily  c lean ed  and can  
be adjusted w h ile  in  motion. D epending on nature of m aterial and fineness  
desired, capacities range from 100 to 2500 lbs. per hour. Furnished w ith 3, 5, or 
7Vi HP motors. Write us today for com plete m echanical details.

W h a t  O p e r a t i o n  d o

GRINDING
CRUSHING 

CUTTING 
d e f ib e r iz in g  

p l a s t ic iz in g

PULVERIZING
BAG CLEANING 

ELEVATING 

CONVEYING

m il l in g  

m i x i n g

SIFTING 

SORTING

R O B I N S O N  M A N U F A C T U R I N G  C O M P A N Y
72 PAINTER STREET, MUNCY, PA.

Kindly send particulars on your equipment 

for ...................................................................  (process) . (m a te r ia l)

N am e .

Firm

Address
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GOVERNMENT PUBLICATIONS
Docum ents are available  a t p rices in d ica ted  from  Su perin ten den t of Docum ents, 
Governm ent P rin tin g  Office, W ashington, D. C. Send cash or m oney ord er;  
stam ps and personal checks not accepted. W hen no price  is  ind ica ted , pam 
phlet is  free and should be ordered from  bureau responsib le fo r  i t s  issue.

C o rre la tio n  In d e x  to  A id  in  I n t e r p r e t 
in g  Crudo-O ii A n a ly s e s ,  by  H a ro ld  M. 
S m ith . TJ. S. B u re a u  o£ M ines, T ech n i
ca l P a p e r  610 ; 10 cen ts .

M otor C a rr ie r  S a fe ty  R e g u la tio n s , R e 
vised . P a r t  7— T ra n s p o r ta t io n  o f E x 
plosives a n d  O th e r D a n g e ro u s  A rtic les , 
E ffec tive  Ju n e  15, 1940. I n te r s ta te  Com 
m erce  C om m ission  u n n u m b e re d  p a m p h 
le t ;  15 cents.

Q u ic k s ilv e r  D e p o s its  o f th e  M o u n t  
D ia b lo  D is t r ic t ,  C o n tr a  C o s ta  C o u n ty , 
C a l i fo rn ia ,  by C lyde P . R oss. TJ. S. 
G eo log ical S u rv e y  B u lle tin  9 2 2 -B ; 10 
cen ts .

C h ro m ite  D eposits of G ra n t  C ounty , 
O regon , by T . P . T h a y e r. U. S. G eo
log ica l S u rv e y  B u lle tin  9 2 2 -D ; 45
cen ts .

T iin g sten  D ep o sits  o f B o u ld er C ounty , 
C olorado, by T. S. L o v erin g . U. S. 
G eo log ical S u rv e y  B u lle tin  9 2 2 -F ; 20
cen ts .

T he Gold Q u a rtz  V ein s of G ra ss  V a l
ley , C a lifo rn ia , by W . D. Jo h n s to n . J r . 
U. S. G eological S u rvey , P ro fe ss io n a l 
P a p e r  194 ; $2.50 (p a p e r ) .

S ta t i s t i c s  o f  Incom e f o r  1937, P a r t  2. 
C om piled  fro m  c o rp o ra tio n  incom e an d  
ex cess-p ro flts  t a x  r e tu rn s  a n d  p e rso n a l 
h o ld in g  co m p an y  r e tu rn s . U . S. T re a s 
u ry  D e p a r tm e n t, B u re a u  of In te rn a l  
R e v e n u e ; 25 cen ts .

F e d e ra l  S pecifica tions. G G -H -941, 
H y d ro m e te rs ;  S y rin g e  ( fo r  lead -ac id  
s to ra g e  b a t te r ie s ) .  T T -V -91a , V a rn is h ;
S hellac . W W -V-G1, V alv es , C y lin d e r ;  
O xygen  ( fo r  s ta n d a rd  in d u s tr ia l  cy lin 
d e rs ) . H H -F -3 4 1 , F il le r , ex p an sio n - 
jo in t, p r e fo rm e d ; n o n -e x tru d in g  an d
re s ilie n t- ty p e s  ( fo r  c o n c re te ) . T T -P -2 3 a , 
P a i n t ; co ld -w a te r , in te r io r , l ig h t- t in ts
a n d  w h ite . ZZ-T-381C, T i r e s ; a u to m o 
bile a n d  m o to rcycle , p n eu m atic . W -B - 
131b, B a tte r ie s ',  s to ra g e , ig n itio n , l ig h t
ing , a n d  s ta r t in g .  Z Z-G -421a, G lo v es ;
ru b b er, su rg e o n s’. ZZ-R -696, R u b b e r ;
d en tu re . A ll o f th e  ab o v e  specifica
tio n s  a r e  5 c e n ts  each.

M e th o d s  o f  A p p ly in g  W o o d  P r e s e r v a 
t iv e s ,  R e v is e d  A p r i l ,  1940. A v a ilab le  
o n ly  f ro m  F o re s t  P ro d u c ts  L a b o ra to ry , 
M adison , W isconsin .

C a r b o n iz in g  P r o p e r t i e s  an d  P e t r o -  
g ra p h ie  C o m p o s i tio n  o f  P o c a h o n ta s  N o . 
3—B ed C o al f ro m  B uckeye N o. 3 Mine, 
W y o m in g  C o u n ty ,  W . V a .,  a n d  o f P o c a 
h o n ta s  N o . 4— B ed C o al f r o m  N o . 4 
M in e , R a le ig h  C o u n ty , W . V a ., by A. C. 
F ie ld n e r  e t a l. U. S. B u re a u  of M ines, 
T ech n ica l P a p e r  604 ; 15 cen ts .

P e t r o g r a p h l c  M e th o d s  a n d  T h e ir  A p 
p l ic a t io n  to  th e  E x a m in a t io n  o f  X o n - 
m e ta l l ic  M a te r i a l s ,  b y  G eorge  T. F a u s t  
a n d  A lto n  G abrie l. TJ. S. B u re a u  of 
M ines, In fo rm a tio n  C irc u la r  7129;
m im eo g rap h ed .

A n  E x p e r i m e n ta l  S tu d y  o f  th e  I g n i 
t io n  o f  F l r e d a m p - A l r  M ix tu re s  b y  E x 
p lo s iv e s ,  b y  E tie n n e  A u d ib e rt. U. S.
B u re a u  o f M ines, R e p o rt o f In v e s t ig a 
tio n s  3518; m im eo g rap h ed .

P o r ta b l e  C a b in e ts  fo r  M a te r ia ls  U sed  
in  M in e r a l  D e te r m in a t io n s ,  b y  K en n e th  
G. Sk inner. U. S. B ureau  'o f  Mines, 
In fo rm a tio n  C irc u la r  7127; m im eo
g rap h ed .

T e s ts  o f S a lt ns a  S u b s titu te  fo r
R o c k  D u s t in th e  P re v e n tio n  o f  C oal- 
D u s t E x p lo s io n s in M ines, b y  H . P .
G reen w ald , H . C. H o w a r th , a n d  I rv in g  
H a r tm a n n . U. S. B u re a u  of M ines,
R e p o rt  o f  In v e s tig a tio n s  3529 ; m im eo
g rap h ed .

D iesel L ocom otives in G a ssy  M ine 
W ork in g s o f  B e lg iu m , by Ad. B re y re  an d  
J .  F r ip ia t .  TJ. S. B u re a u  of M ines,
R e p o rt  o f In v e s tig a tio n s  3527 ; m im eo 
g rap h ed .

E x p lo s io n  H a z a rd s  in  S to ra g o  B a tte ry  
R oom s. B y  G. W . Jo n e s , J .  C am pbell,
R . E . D illon  a n d  O. B. B enson . B u re a u
of M ines T ech n ica l p a p e r  612. 16
pages . A v a ilab le  f ro m  th e  S u p e r in te n 
d e n t of D o cu m en ts , W a sh in g to n , D. C. 
P r ic e  10 cen ts . C o n ta in s  d e sc rip tio n s  of 
m eth o d s u se d  a n d  r e su lts  o f  su rv e y s  
m ad e  to d e te rm in e  a m o u n ts  o f  h y d ro g en

p re se n t in  v a r io u s  la rg e  s to r a g e -b a t te ry  
room s o f th e  B oston  E d iso n  Co. H a z a rd 
o u s c o n c e n tra tio n s  of th e  g a s  w ere  
fo u n d  on ly  w h en  b a t te r ie s  w ere  bein g  
ch arg ed .

D e fe n s e  A g a in s t  C h e m ic a l A t ta c k .
W a r  D e p a r tm e n t, B a s ic  F ie ld  M an u al 
F M  2 1 -4 0 ; 20 cen ts .

W h a t. F o re s ts  G ive, by  M a r th a  B e n s- 
ley  B ru e re . G en e ra l a n d  n o n -tech n ica l. 
U. S. D e p a r tm e n t o f A g ric u ltu re , F o re s t  
S erv ice , u n n u m b e re d  p a m p h le t;  15 
cen ts .

M in e s  o f  t h e  S o u th e r n  M o th e r  L o d e  
R e g io n . P a r t  I I — T u o lu m n e  a n i l  M a r i 
p o s a  C o u n tie s .  B y  C. E . J u lih n  a n d
F . W . H o rto n . B u re a u  of ¡Mines B u lle 
tin  424. 179 p ag es . A v a ila b le  from
S u p e r in te n d e n t o f D ocum en ts , W a s h 
ing ton , D. C. P r ic e  60 cen ts . A  com 
p re h e n s iv e  s tu d y , w ith  n u m ero u s  m ap s 
an d  i l lu s tra tio n s , o f th e  go ld  m in es an d  
o th e r  m in e ra l in d u s tr ie s  o f ,  tw o C a li
fo rn ia  co u n ties .

Sources of l l e a t  fo r C o tton  D ry in g ; 
by  C h a rle s  A. B e n n e tt. V ic to r L. 
S ted ro n sk y , a n d  W illia m  J. M a rtin . U . S. 
D e p a r tm e n t of A g ric u ltu re , M isce llan e
o u s P u b lic a tio n  No, 385 ; 5 cen ts .

T h e  S ign ificance  o f C o tton  F ib e r  P ro p 
e r tie s  w ith  R e sp ec t to  U tiliz a tio n , by 
R o b e rt W . W ebb. U . S. D e p a r tm e n t of 
A g ricu ltu re , A g r ic u ltu ra l  M a rk e tin g  
S erv ice ; m im eo g rap h ed .

C o m m e rc ia l  F e r t i l i z e r  U se d  o n  C o tto n  
— C ro p  Y e a r s  1922—1939— by S ta te s .  
U. S. D e p a r tm e n t of A g ric u ltu re , A g ri
c u l tu ra l  M a rk e tin g  S erv ice  C rop  R e 
p o r tin g  B o a rd  ; m im eo g rap h ed .

C om m ercia l F e r t il iz e r  U sed  o n  C otton 
— 10 Y e a r  (1929—38) A v e ra g o  1939, a n d  
1910. U. S. D e p a r tm e n t o f A g r ic u ltu re , 
A g r ic u ltu ra l  M a rk e tin g  Serv ice  ; m im eo
g ra p h e d .

D a iry  In d u s try  in  th e  U n ite d  S ta te s . 
Selected  re fe re n c e s  on  th e  econom ic 
a sp e c ts  of th e  in d u s try . TJ. S. D e p a r t 
m e n t o f A g ric u ltu re , B u re a u  o f A g ricu l
tu ra l  E conom ics, E co n o m ics L ib ra ry  
L is t  No. 1 1 ; m im eo g rap h ed .

F a r m  P r o d u c t io n ,  F a r m  D is p o s it io n , 
a n d  V a lu e  o f  S o y b e a n s  a n d  C o w p e a s  
1924—19 3 G— b y  S ta te s . U. S. D e p a r t
m e n t o f A g ric u ltu re , A g r ic u ltu ra l  M a r
k e tin g  S erv ice  ; m im eo g rap h ed .

R e f r ig e r a t e d  W a r e h o u s e  S p a c e  S u r 
v e y  a s  o f  O c to b c r  1, 1939, w ith  C o m 
p a r i s o n s  a n d  M o n th ly  S u m m a r y  o f  C old  
S to r a g e  H o ld in g s  1938—1939. U . S. D e 
p a r tm e n t  o f A g ric u ltu re , A g r ic u ltu ra l 
M a rk e tin g  S erv ice  ; m u ltilith ed .

R e g u la t io n s  fo r  W a r e h o u s e m e n  S to r 
in g  S ir u p s ,  A p p ro v e d  D e c e m b e r  11, 1939. 
A g r ic u ltu ra l M a rk e tin g  Serv ice, S erv ice  
a n d  R e g u la to ry  A n n o u n cem en ts  No. 
157 ; p rin te d .

E f fe c t  o f  C e llin g  I n s u l a t i o n  U p o n  S u m 
m e r  C om fort, by  T h o m a s D. P h illip s . 
N a tio n a l B u re a u  o f  S ta n d a rd s , B u ild in g  
M a te ria ls  a n d  S tru c tu re s  R e p o rt  BM S52 ; 
10 cen ts .

S t r u c t u r a l  P r o p e r t i e s  o f  T i lc c re te  T y p e  
“ A ”  F lo o r  C o n s tr u c t io n .  N a tio n a l  B u re a u  
of S ta n d a rd s , B u ild in g  M a te r ia ls  an d  
S tru c tu re s  R e p o rt  BM S51 ; 10 cen ts .

S to d d a r d  S o lv en t (T h ird  E d itio n ) . 
N a tio n a l B u re a u  of S ta n d a rd s , Com 
m erc ia l S ta n d a rd  CS3-40 ; 5 cen ts .

B o o k  C lo th s ,  B u c k r a m s ,  a n d  I m p r e g 
n a te d  F a b r i c s ,  F o r  B o o k b in d in g  P u r 
poses E x c e p t  L i b r a r y  B in d in g s  (Second  
E d itio n ) . N a tio n a l B u re a u  of S ta n d 
a rd s , C o m m erc ia l S ta n d a rd  C S57-40 ; 5 
cen ts .

W a rtim e  C o n tro l o f O cean F r e ig h t  
H a te s  in  F o r e ig n  T r a d e ,  b y  A lb e r t E. 
S an d e rso n . B u re a u  o f F o re ig n  an d  
D om estic  C om m erce, T ra d e  P ro m o tio n  
S eries  No. 212 ; 10 cen ts .

L is t  o f P u b l i c a t io n s  o f th e  D e p a r tm e n t  
o f  C o m m e rc e , J u l y  1940 e d it io n . A v a il
ab le  fro m  D e p a r tm e n t o f C om m erce, 
D iv ision  of P u b lic a tio n s , W ash in g to n ,
D. C.

C hem ica l D evelopm en ts A b ro ad , 1939, 
by  C. C. C o ncannon  a n d  A. H . S w ift. 
E ffec t o f  m u n itio n s  a n d  p re p a re d n e ss  
upon ch em ica l p ro d u c tio n , consu m p tio n ,

a n d  fo re ig n  trade .-  B u re a u  of F o re ig n  
an d  D om estic  C om m erce, T ra d e  P ro m o 
tio n  S e rie s  N o. 211 ; 20 cen ts .

R u b b e r— H is to r y ,  P r o d u c t io n ,  a n d  
M a n u fa c tu re , b y  P . W . B a rk e r . B u re a u  
of F o re ig n  an d  D om estic  C om m erce, 
T ra d e  P ro m o tio n  S e rie s  No. 209 ; 10 
cen ts .

C ensus of M a n u fa c tu re s , 1939. T he 
fo llow ing  p re lim in a ry  r e p o r ts  cov erin g  
in d u s try  o p e ra tio n s  fo r  1939 h a v e  been 
issued  ; A m m u n itio n  ; E x p lo s iv e s  ; R ay o n  
an d  A llied  P ro d u c ts ;  R u b b e r  B o o ts  an d  
S h o e s ; R u b b e r  T ire s  a n d  In n e r  T u b e s; 
R ec la im ed  R u b b e r ; C a rb o n  P ro d u c ts  ; 
B a tte r ie s , S to ra g e  a n d  P r im a ry  ; L in o 
leum , A sp h a lte d -F e lt-B a s e  a n d  O th er 
H a rd -S u r fa c e  F lo o r  C ov erin g s N o t E ls e 
w h ere  C la ss if ied ; C o rn  S iru p , C orn  
S u g a r , C orn  Oil, a n d  S ta rc h . A v a ilab le  
from  B u re a u  of th e  C ensus, W a s h in g 
ton , D. C.

M e a su re m e n t of P ro d u c tio n , by W ood- 
lief T h o m a s a n d  M axw ell R. C onklin . 
D iscu sses th e  p ro b lem s invo lved  in a t 
te m p tin g  to  m e a su re  th e  co u rse  of 
p ro d u c tio n  fo r  in d u s try  a s  a  w ho le  an d  
ex p la in s  how  th e s e  p ro b lem s w e re  m e t 
in com p ilin g  th e  F e d e ra l  R e se rv e  in 
dex, re c e n tly  fo rm u la te d . A v a ilab le  
from  B o a rd  of G o v ern o rs , F e d e ra l  R e 
se rv e  S ystem , W a s h in g to n , D. C.

S u rv ey  of A m erican  L is te d  C o rp o ra 
tio n s. S u p p le m e n ts - fo r  1939 h a v e  been 
issu ed  on th e  in d u s try  r e p o r ts  fo r 
cem ent, p a in t  a n d  v a rn ish , an d  m eta l 
a n d  g la s s  c o n ta in e r  m a n u fa c tu re rs . 
A v a ilab le  fro m  S e c u r itie s  a n d  E x c h a n g e  
C om m ission , W a sh in g to n , D. C.

M in e ra l R e so u rces, P ro d u c tio n , an d  
T ra d e  o f A rg e n tin a . P u b lish e d  in 
F o re ig n  M in e ra ls  Q u a r te r ly , J u ly  1940. 
U. S. B u re a u  of M ines ; m im eo g rap h ed .

U se o f W e ttin g  A gen ts fo r  A llay in g  
Coal D u s t in M ines, by I rv in g  H a r t 
m a n n  a n d  H . P . G reen w ald . TJ. S. 
B u re a u  of M ines, In fo rm a tio n  C irc u la r  
7131; M im eographed .

A T w en ty  Y e a rs ' S u rv e y  of th e  U se 
o f S h e a th e d  E x p lo s iv es  In B e lg ium , by 
Ad. B re y re . TJ. S. B u re a u  o f M ines, 
R e p o rt o f In v e s tig a tio n s  3530; m im eo
g rap h ed .

S tem m in g  In M eta l M ines, P ro g re s s  
R e p o rt 2, by  Jo h n  A. Jo h n so n , W in g
G. A gnew , a n d  M c H en ry  H o s ie r. TJ. S. 
B u reau  of M ines, R e p o rt  o f In v e s tig a 
tio n s 3528 ; m im eo g ra p h ed .

S tu d y  of B rln e -D isp o sa l S y stem s In 
I llin o is  Oil F ie ld s , by  S am  S. T a y lo r, 
W . C. H o llim an , a n d  C. J .  W ilhelm . 
TJ. S. B u re a u  of M ines, R e p o rt  o f  I n 
v e s tig a tio n s  3534 ; m im eo g rap h ed .

T e s tin g  R e s p ira to ry  P ro te c tiv e  E q u ip 
m e n t fo r  A p p ro v a l, by  H . H . S ch renk . 
TJ. S. B u re a u  of M ines, In fo rm a tio n  
C irc u la r  7130 ; m im eo g ra p h ed .

D iscu ss io n  of I n d u s tr ia l  A cciden ts 
a n d  D ise ases . P ro c e e d in g s  o f 1939 C on
v en tio n  o f  th e  In te rn a t io n a l  A sso c ia 
tio n  o f  In d u s tr ia l  A cc id en t B o a rd s  an d  
C om m issions, M ilw aukee, W ls . TJ. S. 
D ep t, o f L ab o r, D iv ision  o f L a b o r  
S ta n d a rd s , B u lle tin  No. 36 ; 20 cen ts .

E ffec tiv e  I n d u s tr ia l  U se o f W om en In 
th e  D efense  P ro g ra m . L a b o r  D e p a r t
m en t, W o m en ’s B u re a u  S p ec ia l B u lle 
tin  N o. 1 ; 10 cen ts .

A L is t  o f A m erican  D o c to ra l D isse r
ta t io n s  P r in te d  in 1938. R eceived  in 
th e  C a ta lo g  D iv isio n  f ro m  J a n u a r y  1938 
to  S ep tem b er 1939 w ith  S u p p lem en t to 
E a r l ie r  L is ts . L ib r a ry  o f C o n g ress  ; 
50 cen ts .

S u rv e y  of E co n o m ic  T h eo ry  on T ech 
no lo g ica l C hange an d  E m p lo y m en t, by
A le x a n d e r  G o u rv ltch . W o rk s  P ro je c ts  
A d m in is tra tio n , N a tio n a l  R e se a rc h  P r o j 
e c t R e p o rt  No. G-6. A v a ilab le  on ly  
f ro m  W o rk s  P ro je c ts  A d m in is tra tio n , 
1734 N ew  Y o rk  A venue, N. W ., W a s h 
in g to n , D. C.

Second A n n u a l R e p o rt of th e  A dm in
is t r a to r  o f th e  B onn ev ille  P o w er A d
m in is tra t io n . A  re su m e  of th e  p ow er 
c o n tra c ts  a n d  n e g o tia tio n s , m a rk e tin g  
o f B o n n ev ille  pow er, a n d  co n s tru c tio n  o f 
th e  B o n n e v ille  sy s te m  fo r  th e  fiscal 
y e a r  1939. B onnev ille  P o w e r  A d m in 
is t r a t io n ;  50 cen ts .

In d u s tr ie s  Im p o r ta n t  to  N a tio n a l  D e
fen se  F e a s ib le  o f E s ta b lis h m e n t in  th e  
P ac if ic  N o rth w e s t. A  m im eo g ra p h ed  
re p o r t  in  th re e  p a r t s  o f  th e  B onnev ille  
P o w er A d m in is tra tio n  p ro v id in g  a  b ro ad  
v iew  of th e  c o n tr ib u tio n s  th a t  th e  m in 
e ra l  re so u rc e s  a n d  lo w -co st e lec tr ic  
pow er o f th e  N o r th w e s t can  m a k e  to 
th e  n a tio n ’s  d efense . A v a ilab le  only 
fro m  B o n n ev ille  P o w e r  A d m in is tra tio n , 
P o r t la n d , O re.
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COOLING WITH DOWTHERM LIQUID

D O W T H E R M * (boiling a t 500° 
F .) has been found to he 

th e  answ er to  high te m p e ra 

tu r e  h e a t in g  p ro b le m s  on a 
p i l o t  p l a n t  a s  w e ll  as  0 11 a 

com m ercial p la n t scale.

As illu s tra te d , D o w th erm  v a 

po r can be used to h e a t stills, 

e v a p o ra to rs , k e ttle s , and  o th er 

eq u ip m e n t e ith e r as single or 
m u l t ip l e  u n i t s .  D o w th e rm

T H E  D  O \V C II E M I C A L C O  \1 P
liranrh SoJpx OJJices: N e w  Y o r k  C it y ,  S i .  I -oui*.

liquid  can he u tilized  for high 
tem p e ra tu re  cooling problem s 
w h e r e  t h e  u s e  o f  w a t e r  is 
undesirab le .

D ow therm  vapor h ea tin g  m akes 
a v a ila b le  lo  th e  s e m i - p l a n !  
p rocess:

Flexible ami readily controlled  
tem perature.

High tem peratures at low pres
sures (up to 725° F. w ith pressures 
below 110 lb. sq. in .)

A N Y ,  M I D L A N D ,  M I C H I G A N
. C h ic a g o .  S a n  Franci*o«>. Ix>* Anyrele*, Se a ttle

Uniform distribution Of heat over 
the en tire h eatin g  surface.

A sim ple system  characterized by 
few m oving parts.

Sludge and residue-free operation.

A low cost system  with m in im um  
operating expense.

• T r a d e  M a r k  R e s .  V .  S . p .m . 0 (1.



MANUFACTURERS' LATEST PUBLICATIONS
P ublications lis ted  here are ava ilab le  from  the m anufacturers them selves, w ith 
out cosl unless a price is  specifically m entioned. To lim it the c ircu la tion  of th e ir  
lite ra tu re  to responsible engineers, production men and in d u stria l executives, 
m anufacturers usually  spec ify  tha t requests be m ade on business letterhead .

A g i t a t o r s .  T h e  E c lip se  A ir  B ru sh  Co., 
N ew ark , N . J .— 4 -page lea fle t on. th is  
co m p an y ’s a ir -m o to re d  a g i ta to r s ,  d e 
sc rib in g  a  w ide v a r ie ty  of ty p e s  r a n g 
ing  from  la b o ra to ry  to  la rg e  p ro d u c tio n  
sizes.

B la s t  G a tes . AY. S. R ockw ell Co., 50 
C hurch  S t., N ew  Y ork, N. Y.-— C a ta lo g  
•102— 12 p a g e s  g iv in g  d esc rip tio n  an d  
d e ta iled  e n g in e e r in g  d a ta  on th is  com 
p a n y 's  com plete  line  o f b la s t  g a te s ;  in 
c ludes se v e ra l u se fu l ch a r ts .

C hem ica ls . B a k e r  & Co., 113 A s to r  
S t., N ew ark , N. J .— 1 0-page book on 
the s a l ts  of th e  p la tin u m  m e ta ls  an d  
gold , w ith  ta b u la r  in fo rm a tio n  on p ro p 
e r t ie s  a n d  ta b le s  o f u se fu l in fo rm a tio n .

C hem ica ls . C a rb ide  & C a rbon  C hem i
ca ls  C orp., 30 b la s t 42d S t., N ew  Y ork, 
N. Y.— C hem ica l G roup  F o ld e r  No. 2—  
L eafle t d esc rib in g  a n d  g iv in g  p ro p e rtie s  
of e ig h t g lyco ls m ad e  by th is  com pany , 
w ith  in fo rm a tio n  on ty p ic a l a p p lic a 
tions.

C h em ica ls . M ich ig an  A lk a li Co., 
W y an d o tte , M ich.— 56-page tec h n ic a l 
d a ta  book on th is  co m p an y ’s c a u s tic  
soda , g iv in g  h is to ry  o f th e  com pany , 
p h y sic a l an d  ch em ica l p ro p e rtie s  of 
c a u s tic  sod a , ty p ic a l re a c tio n s , m eth o d s 
of p a c k a g in g  a n d  h a n d lin g . In c lu d es 
ex ten s iv e  sec tion  g iv in g  u se fu l in fo r 
m ation .

C hlorine, M a tb ie so n  A lkali W orks, 60 
E a s t  42d St., N ew  Y ork, N. Y.— R e 
v ised  15x21-in. w a ll c h a r t  on s a fe ty  in 
h a n d lin g  ch lo rin e , g iv in g  24 su g g e stio n s  
o u tlin in g  th e  fu n d a m e n ta ls  o f sa fe  
h a n d l in g ; c h a r t  co v ers  c o n ta in e rs , g a s  
m ask s , le a k s  a n d  f irs t  a id  m easu res .

D u s t C ollection . B ue li E n g in e e rin g  
Co., 70 P in e  S t., N ew  Y ork, N. Y.— 24- 
p ag e  book on th is  co m p an y 's  d u s t  col
lec to rs , d e sc rib in g  v a r io u s  ty p es , d is 
cu ss in g  a p p lic a tio n s  a n d  g o ing  a t  con 
s id e ra b le  d e ta il  in to  th e  th e o ry  of d u s t 
co llection  a s  ap p lied  in  th is  eq u ipm en t.

E le c tr ic a l  E q u ip m e n t. B ogue E le c tr ic  
Co., SO G lover A ve., P a te r so n , N. J .—  
4-page lea fle t a n n o u n c in g  th is  co m p an y ’s 
a b il i ty  to  m a k e  sh ip m e n ts  fro m  stock , 
th ro u g h  re c e n tly  ex p an d ed  fa c ilitie s , on 
low  v o ltag e  g e n e ra to r s  fo r  chem ical use, 
m o to r g e n e ra to r  se ts  fo r  p la tin g , an d  
sy n c h ro n o u s  m o to rs .

E le c tr ic a l  E q u ip m e n t. G en e ra l E le c 
t r ic  Co., S ch en ec tad y , N. Y,— G ES-2411 
— 20-page leafle t g iv in g  a  b r ie f  o u tlin e  
o f ty p ic a l uses o f v a r io u s  ty p e s  o f e lec
tro n ic  d ev ices fo r  in d u s try  o ffered  by 
th is  com pany .

E le c tr ic a l  E q u ip m e n t. W e s tin g h o u se  
E le c tr ic  & M fg. Co., D ep t. 7N20, B a s t  
P i t ts b u rg h , P a .— P u b lic a tio n s  a s  fo l
lo w s: D D 3145, 8 p a g e s  on  v e r tic a l
h o llo w -sh a f t m o to rs  f o r  c e n tr ifu g a l  
p u m p s ; F -8525 , 4 -page c h a r t  to fa c ili
ta te  th e  se lec tio n  of sm a ll m o to r s ; C a ta 
log S ec tio n  43-370, 12 p a g e s  on m in ia 
tu re  p a n e l in s tru m e n ts  fo r  e lec tr ica l 
q u a n t i t ie s ;  C a ta lo g  30-000, 64-page 
qu ick -se lec to r  c a ta lo g , co v e rin g  sw itch es, 
c irc u it  b re a k e rs , p a n e lb o a rd s , m o to r 
c o n tro ls  a n d  m o to rs .

E q u ip m e n t. M orse B ros., P . O. Box 
170S, D en v er, Colo.— P u b lic a tio n s  a s  fo l
low 's: B u lle tin  402, d escrib es M orse-
W ein ig  f lo ta tio n  c e l l s ; 405, 4 p a g e s  on 
th is  co m p a n y ’s  s t a n d a rd  b a ll m il ls ;  407, 
4 p a g e s  on ra k e  c la s s if ie rs ;  409, g ives 
d e ta ils  on o re  feeders.

F ire  P ro te c tio n . W a lte r  K id d e  & Co., 
Bloom field, N. J .— B u lle tin  D-508-— 8 
p ag es on carb o n  d io x id e  fire e x tin g u ish 
ing sy s te m s, g iv in g  n u m e ro u s  view's o f 
sy s te m s  in s ta lle d  in v a r io u s  in d u s tr ie s  
a n d  15 ty p ic a l in s ta lla tio n  d ia g ra m s.

G ask e ts . G oetze G a sk e t & P a c k in g  
Co., N ew  B ru n sw ic k , N. J .— C a ta lo g  53 
— 64 p a g e s  on  in d u s tr ia l  g a s k e ts , g iv ing  
e n g in e e r in g  d a ta  a n d  sh o w in g  new  a n d  
im proved  p ro d u c ts  w ith  com plete  size 
a n d  p rice  In fo rm a tio n .

G la ssw are . C o rn in g  G la ss  W o rk s, 
C orn ing , N. Y.— S u p p lem en t to  C a ta lo g  
No. L P-1S — S -page c a ta lo g  a n d  p rice  lis t  
on th is  c o m p a n y 's  f r i t te d  la b o ra to ry  
g la s sw a re  fo r f i ltra tio n , e x tra c t io n  an d  
g a s  d ispe rs ion .

G ra tin g s . B law -K n o x  Co., P i t ts b u rg h , 
P a .— C a ta lo g  1773— 24 pag es on  th is  
co m p an y ’s stee l g ra t in g s  a n d  s ta i r  
t re a d s , w ith  in fo rm a tio n  on ty p e  of 
c o n s tru c tio n  used , i ts  a d v a n ta g e s  an d  
ap p lic a tio n s . S a fe -lo a d in g  ta b le s  a re  
included.

In d u s tr ia l  Soaps. S u g a r  B e e t P ro d u c ts  
Co., S ag in a w , Mich.-— L eafle t d e sc rib in g  
th is  c o m p a n y 's  F o rm u la  SBS11 in d u s
t r ia l  h a n d  so a p  fo r p ro te c tio n  a g a in s t  
sk in  i r r i ta t io n , in fec tio n  a n d  d e rm a titis .

In s tru m e n ts . B a c h a ra c h  In d u s tr ia l  
In s tru m e n t  Co., 7000 B e n n e tt S t., P i t t s 
b u rg h , Pa.-— B u lle tin  337— 4 -page leafle t 
d esc rib in g  th is  co m p an y ’s F y r i te  s im p li
fied O rsa t  ca rb o n  d iox ide in d ic a to r  fo r 
flue g a s  t e s t s ; a lso  v a r ie ty  of b u lle tin s  
d e sc rib in g  im p ro v ed  eng ine  in d ic a to rs .

In s tru m e n ts .  C o c h ran e  C orp., 17th  
a n d  A lleg h en y  Ave., P h ila d e lp h ia , P a .—  
B u lle tin  2390— 8 p a g e s  co v erin g  s ix  d if 
fe re n t  s ty le s  of m e c h a n ic a l a n d  e le c tr i
ca lly  o p e ra te d  liqu id  level m e te rs  m ad e  
by  th is  com pany .

In s tru m e n ts . T h e  E s te r lin e -A n g u s  
Co., In d ia n a p o lis , In d .— B u lle tin  S40—  
4-page fo ld e r  d e sc rib in g  th is  co m p an y ’s 
su p e r-se n tit iv e  re c o rd e r  fo r  re c o rd in g  
m in u te  e lec tr ica l q u a n ti t ie s  a n d  m a n y  
n o n -e le c tric a l pheno m en a .

In s tru m e n ts .  R e p u b lic  F lo w  M e ters  
Co., 2240 D iv e rse y  P a rk w a y , C hicago , 
111.— B u lle tin  SOI— 12 p a g e s  d esc rib in g  
in d e ta il  th is  co m p an y ’s line o f  m u lt i
p o in t in d ic a to rs  fo r  d r a f t  an d  p re ssu re , 
re c e n tly  com p le te ly  red esig n ed .

In s tru m e n ts .  T r im o u n t In s tru m e n t, 
Inc., 332 S o u th  L a  S a lle  S t ,  C hicago , 111. 
— B u lle tin  60— 4 p a g e s  d e sc rib in g  th is  
co m p an y ’s new  d ire c t  re a d in g  U -ty p e  
m a n o m e te rs  in  a  v a r ie ty  of d e s ig n s ; also  
flow in d ica to rs .

L am p s. V an  D y k e  In d u s tr ie s , 2S57 
S ou th  H a ls te d  St., C hicago , 111.— B u lle 
tin  640— 4 p a g e s  d e sc rib in g  a  v a r ie ty  of 
fluo rescen t la m p s  fo r  d esk  a n d  d ra f t in g  
u se  m ad e  by  th is  com pany .

L a b o ra to ry  S p ec ia lties . T h e  V a rn i-  
tro n  Co., 4S65 W e s t 2 1 st S t., L os 
A ngeles, C a lif .— L eafle t d esc rib in g  a  
v a r ie ty  o f la b o ra to ry  sp e c ia ltie s  such  a s  
b ru sh e s , s topcock  lu b r ic a n ts , lab e l v a r 
n ish e s  a n d  c em en ts  m a d e  by  th is  com 
pan y .

M a te r ia ls  H an d lin g . L ew is S h ep a rd  
S a le s C orp ., 295 W a ln u t  S t., W a te r to w n , 
Mass.-— C irc u la r  10-202— L e a fle t d e sc rib 
in g  th is  co m p an y ’s o p en -en d  h y d ra u lic  
l i f t  t ru c k s  fo r  th e  h a n d lin g  o f  h e a v y  
m ach in e ry .

M ixers . I n te rn a t io n a l  E n g in e e rin g  
Co., D ay to n , O hio— C a ta lo g  No. 75— 12 
p a g e s  on th is  co m p an y ’s p o r ta b le  an d  
p e rm a n e n t a g i ta to r s  in a  c o n s id e rab le  
v a r ie ty  o f ty p es , com plete  w ith  e n g i
n e e r in g  a n d  d im en sio n  d a ta .

N lckcl a n d  A lloys. In te rn a t io n a l  
N ickel Co., 67 W a ll S t., N ew  Y ork, 
N. Y.— P u b lic a tio n s  a s  fo llo w s: B u lle tin  
T-2, 32-page rev ised  te c h n ic a l b u lle tin  
on th e  w eld in g , b ra z in g  a n d  so f t  so ld e r
in g  o f  M onel, n ick e l a n d  In co n e l, con
ta in in g  m u ch  new  in f o rm a t io n ; B u lle tin  
T-5, rev ised  te c h n ic a l b u lle tin  on e n g i
n e e r in g  p ro p e rtie s  o f M onel w ith  in fo r 
m a tio n  on  ty p e s  a v a ila b le , m ech an ica l, 
p h y sic a l a n d  ch em ica l p ro p e rtie s , a n d  
m e th o d s  o f  f a b r ic a tin g .

O vens. D e sp a tc h  O ven Co., M inne
apo lis, M inn.— B u lle tin  51— 12 p a g e s  on 
th is  co m p an y 's  b a k in g  a n d  d ry in g  ovens 
fo r  sy n th e tic  a n d  o th e r  fin ishes, d e s c rib 
in g  m e th o d s  o f  h e a t  p ro d u c tio n  a n d  d is
tr ib u tio n , to g e th e r  w ith  oven types.

P a in ts .  A m erican  A b ra s iv e  M eta ls  
Co., I rv in g to n , N. J .— L e a fle t d esc rib in g  
th is  c o m p a n y 's  F e ra -F lo w  n o n -slip  floor 
p a in t  fo r  in d u s tr ia l  floors.

P o w er T ra n sm iss io n , T h e  C arly le  
Jo h n so n  M ach ine  Co., M a n ch este r , Conn. 
— 1 0-page bu lle tin  co v e rin g  th is  com 
p a n y ’s  s ta n d a rd  type  a n d  S u p e r-Jo h n so n  
f r ic tio n  c lu tc h e s ;  a lso  d im ension  bu lle
tin  co v erin g  a  new  m u ltip le  d isk  ty p e  of 
c lu tch .

P o w e r  T ra n sm iss io n . T he B. F . G ood
rich  Co., A k ro n , O hio— 170-page d a ta  
book on V -b e lt d riv es. G ives a lp h a b e ti
ca l l is tin g s  o f b e lt  re q u ire m e n ts  fo r 
n u m e ro u s  ty p e s  o f e q u ip m e n t A lso 
C a ta lo g  S ec tio n  2100, 4 p a g e s  o f con
d en sed  in fo rm a tio n  on th is  c o m p a n y ’s 
lin e  o f  f la t  tra n sm iss io n  b e ltin g .

P o w e r  T ra n sm iss io n , H e w itt  R u b b e r 
Co., B uffalo , N. Y.— F o ld e r  d escrib in g  
th is  co m p an y ’s tra n sm iss io n  be lts , g iv 
in g  p rices  a n d  e n g in e e rin g  d a ta  on a  
n u m b er o f d iffe re n t g ra d e s .

P o w er T ra n sm iss io n . L in k -B e lt Co., 
307 N o rth  M ich ig an  A ve., C hicago , 111. 
— B ook No. 1730— 32 p ag es on pow er 
tra n sm iss io n  p ra c tic e  in p a p e r  m ills  w ith  
p a r t ic u la r  re fe re n c e  to  a p p lic a tio n s  of 
s i le n t  c h a in  d r iv e s  a n d  P . I. V. G e a r 
v a r ia b le  speed  t r a n s m is s io n s ; co s t an d  
c o m p a ra tiv e  d riv e  d a ta  a re  g iven .

P o w e r  T ra n sm iss io n . T h e  M a n h a tta n  
R u b b e r  M fg. D iv., R a y b e s to s -M a n h a t-  
ta n , In c ., Passaic, N. J .— N ew  d riv e  
d a ta  book on th is  c o m p a n y ’s  C ondor 
W h ip co rd  en d le ss  b e lts  in s iz e s  fro m  
V, to 25 h.p., l is t in g  m ore th a n  1,500 
d riv es  a v a ila b le  w ith  s ta n d a rd  sto ck  
belts.

P o w e r  T ra n sm iss io n . M orse C h a in  
Co., I th a c a , N . Y.— B u lle tin  R -40— 92 
p a g e s  on th is  c o m p a n y 's  ro l le r  ch a in , 
g iv in g  in fo rm a tio n  on  c o n s tru c tio n , a p 
p lic a tio n s  a n d  se le c tio n ; in c lu d es n u m e r
ous ta b le s  of e n g in e e r in g  d a ta .

P u m p s . F a irb a n k s ,  M orse  & Co., 600 
S o u th  M ich ig an  A ve., C hicago , 111.—  
B u lle tin  5710— 16 p a g e s  on  th is  com 
p a n y 's  new  line of A nglefiow  p u m p s in 
both  v e r tic a l a n d  h o r iz o n ta l ty p es , d e 
s ig n e d  fo r  la rg e  c a p a c ity  p u m p in g  in 
th e  low er h e a d  ra n g e . A lso B u lle tin  
6930 R , 6 -page fo ld e r  d esc rib in g  th is  
co m p a n y ’s w a te r  lu b r ic a te d  tu rb in e  
p u m p s w ith  open im p e lle rs  fo r  m o to r, 
e n g in e  o r  tu rb in e  d rive .

K ectiflcrs . F a n s te e l  M e ta llu rg ic a l 
Corp., N o rth  C hicago , 111.— B u lle tin  F I-3  
■—-8 pag es on th is  c o m p a n y 's  se len iu m  
re c tifie rs  w ith  in fo rm a tio n  on c o n s tru c 
tion , c h a ra c te r is t ic s ,  c irc u it  a r r a n g e 
m en ts  a n d  ty p e s  a v a ila b le .

R e sin s . I rv in g to n  V a rn ish  & In s u la 
to r  Co., I rv in g to n , N . J .— 1 1-page b u lle 
tin  on  th is  c o m p a n y 's  C a rd o lite  re s in s  
d eriv ed  f ro m  cash ew  n u ts , f o r  u se  in 
b in d in g  a s b e s to s  a n d  o th e r  m a te r ia ls , 
a n d  in th e  lin in g  of ta n k s  fo r  r e s is ta n c e  
a g a in s t  ac ids , a lk a lis  a n d  m a n y  so l
ven ts .

R u b b e r. G oodall R u b b e r  Co., 5 
S o u th  36th  S t., P h ila d e lp h ia , P a .— C a ta 
lo g  207— 68-page g e n e ra l c a ta lo g  on 
m ech an ica l ru b b e r  goods, co v e rin g  in 
d u s tr ia l  an d  fire hose, coup lings, con
v ey o r a n d  tra n sm iss io n  b e ltin g , p ack in g , 
c lo th in g  a n d  tech n ica l d a ta .

S creens. T he J .  H . D ay  Co., C incin 
n a ti ,  Ohio— B u lle tin  376— 4 -p ag e  lea fle t 
d e sc rib in g  th is  co m p an y ’s R o -B a ll g y r a t 
in g  sc ree n s  in op en  a n d  closed , s in g le - 
a n d  m u lti-d e c k  designs.

S e p a ra tio n . H u n tin g to n , H e b e r le in  & 
Co., L td ., U p p er D ow ning , W h itfo rd  n e a r  
H olyw ell, N o r th  W a le s— 10-page b u lle 
tin  d e sc rib in g  p rin c ip le s  a n d  ap p lic a tio n  
of th e  H . H . S in k -a n d -F lo a t  p ro cess  fo r  
o re  c o n c e n tra tio n , w ith  in fo rm a tio n  on  
eq u ip m en t re q u ire d  a n d  se p a ra tio n s  
effected .

S k in  P ro te c tio n . T h e  M ilb u rn  Co., 
D e tro it , M ich.— In d u s tr ia l  D e rm a titis , 
5 th  E d itio n — 3 0-page book on in d u s tr ia l  
d e rm a ti tis , d esc rib in g  v a r io u s  ty p e s  o f 
sk in  in fec tio n s  w ith  in fo rm a tio n  on p ro 
te c tiv e  c re a m s  a n d  o in tm e n ts  developed 
by th is  co m p an y  fo r  th e  v a r io u s  types .

W ire  R ope . M a cw h y te  Co., K en o sh a , 
W is .— 4 -page le a f le t d isc u ss in g  in  d e ta il 
c h a ra c te r  a n d  re s u lts  o f  in te rn a l  lu b r i
c a tio n  u sed  in  th is  co m p an y ’s w ire  rope.
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SEPARATING
a solid by removal of 
adhering liquid.

CLARIFYING
a solid by displacement 
of water or other liquid 
by a miscible solvent.

by throwing finely divided 
solids out of suspension.

FILTERING
to filter a solid from 

suspension-
a suspension by a partial 
removal of liquid.

TOLHURST CENTRIFUGING
F o r example, a  nationally known chemical 
m anu factu rer had a  problem of drying an 
insecticide. The prelim inary drying method, 
preceding the  hea t dryer, was slow, ineffi
cient and labor-consuming. TOLHURST 
E ngineers investigated  the  application and 
installed equipm ent on a guaranteed basis. 
The solids coming from  the  TOLHURST

CENTRIFUGAL are  51.7% dryer th an  ob
tained under the  old m ethod. Time required 
fo r th is  processing was reduced 35% . 
Sim ilar resu lts m ay be obtained on your 
processes. W hy not find out? TOLHURST 
will gladly take  the  responsibility of de
term ining  th is  by investigation, w ithout 
cost to  you. W rite —  use th e  coupon below.

A m e r ic a n  M a c h in e  and  M e ta l s ,  In c  

E a s t  M o l in e ,  I l l i n o i s  •
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Here is a case in which a small Louis
ville Dryer is doing a surprisingly big 
job. "Surprisingly big” because its 
only function is to salvage 180 tons of 
wet processing material a year—yet in 
doing so saves its owner, every year, 
a total of $2682! In other words, the 
$3500 Louisville Dryer can pay an 
annual dividend of 76%!

We bring this case to your attention 
simply to point out that Louisville 
does make small dryers as well as large 
—and that even the smallest installa-

P R O B L E M

T o  s a lv a g e  w e t  p r o c e s s in g  

m a te r ia l  c o s t in g  $ 2 0  p e r  

t o n  w h en  n e w , in  q u a n t it ie s  

o f  a b o u t  l 8 0 t o n s a n n u a l l y .

S O L U T I O N

A  L o u isv ille  R o ta r y  D r y e r .  

D r y in g  c o s t :  $ 5 . 1 0  p e r  to n  

o f  m a te r ia l  d r ie d , in c lu d in g  

a ll  f ix e d  c h a r g e s .

R E S U L T

T h e  c u s to m e r  s a v e s  $ 2 6 8 2  

p e r  y e a r  w h ic h  f o r m e r ly  

w e n t  t o  t h e  d u m p -h eo p .

tions receive the same careful engi
neering as our big, expensive jobs.

Perhaps Louisville engineers can ef
fect substantial savings in your drying 
operations. Or if, as in the case "blue
printed” at the left, you are now dump
ing wet materials after use, Louisville 
engineers may be able to show you 
how to reclaim them. In any event, 
you risk nothing to find out. Write: 
Louisville Drying Machinery Com- 1  

pany, Incorporated, 451 Baxter Avenue-1 
Louisville, Kentucky.

Pa ^°
3 3 a3e Sfdmp

$ 3 5 0 0

L O U I S V I L L E

D R Y E R

S A V E S  $ 2 6 8 2  

E V E R Y  Y E A R !



CONSUMPTION OF CHEMICALS REACHED HIGH 
POINT OF THE YEAR IN SEPTEMBER

Re p o r t s  relative to activ ities in  the 
principal consum ing industries 

¿five evidence th a t the use of chemicals 
in September w as larger than for any 
preceding month of th is year. From  
the data a t hand, the prelim inary  
index for consum ption of chemicals is  
placed at 148 as compared w ith  a 
revised index of 144.1C for the preced
ing month and w ith  130.33 for Sep
tember of la st year. The consumption  
index started  to move upwards rather 
sharply la st year in A ugust and Sep
tember but despite th is, the Jan.-Sept. 
period of the current year reports an 
advance of approxim ately 18 per cent 
over the like 1939 months. An active  
demand for chem icals was experienced 
over the final quarter of la st  year and 
the consum ption index for the three

Chem. & Met. Index for Consumption 
of Chem icals

Ju ly
Revised August

Fertilizer................................  26.10 27. S8
Pulp and paper..................  19.60 20.45
Petroleum refining............  14.13 14.16
Glass....................................  11.04 13.OS
Paint and varnish................. 11.05* 11.83
Iron and s te e l.. . . . . . . . . .  11.26 11.87
Rayon.................................  11.44 12.09
Textiles...................................  7.77 S.41
Coal products......................... 9.06 9.29
Lea th er.................................... 3.94 4.27
Explosives............................... 4.87 5.21
Rubber..................................... 2.71 2.92
Plastics....................................  2.60 2.70

136.37 144.16

months averaged 143.48. There is 
am ple belief for the statem ent that the 
final quarter th is  year w ill establish  
ail a ll-tim e high for the chemical in 
dustry both from a production and con
sum ption standpoint.

Revised figures regarding m anufac
turing operations in A ugust generally  
were higher than the prelim inary ones 
and resulted in m oving the index up 
to 144.1G as compared w ith 123.23 for 
A ugust 1939. A s a case in point, the  
output of paperboard set a new 
m onthly high for the industry w ith  
production reported at 452,004 tons 
which exceeds th at for any A ugust on 
record. The a ll-tim e high was reached 
in October 1939 w ith  an output of 
i)06,4GG tons. Production of g lass con
tainers also furnished a surprise as the 
5,070 thousand gross was exceeded only 
by th a t reported for A ugust 1937.

The outlook for the chem ical indus
try for the la st  three months of th is  
year m ay be well envisagd by a com
posite analysis of the m anufacturing  
lines which are the largest consumers. 
Fertilizers, which are least affected by 
the defense program, w ill have the 
benefit of seasonal influences; pulp and 
paper are aided not only by the rise in 
general business but also because plant 
capacities have been enlarged to  make 
up for loss in im ports; g lass plants

curtailed operations during the liot- 
weather period and are now extending  
m anufacturing schedules; the normal 
fall season for paints and varnish w ill 
be prolonged by government and pri
vate building program s; steel plants 
may be hard pressed to fill consuming 
requirem ents; rayon is m aking a new  
record for output of yarn; w hile con
sum ption of wool was less than expected 
in August, tex tile  m ills are carrying 
orders which should insure a high rate  
of operation; the data as used in the 
index for consumption of chemicals 
for the explosives industry refer only 
to the to ta ls used for industrial pur
poses and are not representative at 
present when high explosives for m ili
tary use are becoming increasingly  
important.

According to the 13 Shippers’ Ad
visory' Boards, carloadings for the 
final quarter of th is year w ill reach a 
total that w ill be 7 per cent higher 
than actual loadings in the Oct.-Dee. 
period of la st year. I f  these estim ates 
are borne out, rail movement of goods

in that period w ill he larger than 
those for the corresponding m onths of 
any year since 1930. The estim ates  
are based on loadings of 29 com
m odities and increased movement is 
expected for a ll but three of these. 
Percentage increases for the quarter are 
estim ated as follow s for some of the 
groups: autom obiles, 22.1; ore and 
concentrates 20.6; iron and steel 11.1; 
paper, paperboard and prepared roofing 
7.4; and chem icals and explosives 9.4.

Revenue freight delivered in  motor 
trucks in A ugust showed a gain  in 
volume of 4.0 per cent over the preced
ing month and w as 11.1 per cent 
higher than in A ugust la st year.
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Production and Consumption Data for Chemical-Consuming Industries

P roduc tion
A lcohol, e th y l. 1.000 p r . g a l ..............
A lcohol d e n a tu re d . 1,000 w i. g a l . . .
A m m on ia , liq u o r. 1.000 l b .................
A m m onium  Bulphate, to n s ................
A utom obiles, sales, n o .........................
Benzol, 1.000 g a l ....................................
B y p ro d u c t coke. 1,000 to n s ..............
G lass co n ta in e rs , 1,000 g r ..................
P la te  g lass. 1,000 sq . f t .......................
W indow  g lass, 1.000 b o x es................
N itrocellu lo se  pla9ties, 1.000 l b . . . .  
C ellu lose a c e ta te  p la stic s . 1,000 11».

S heets, rods, a n d  tu b e s ...................
M o ld in g  co m p o sitio n .......................

R u b b e r  rec la im ed , to n s .......................
Steel b a rre ls  a n d  d ru m s

H eav y  ty p e , n o ..................................
L ig h t ty p e , n o ....................................

C onsum ption
C o tto n , b a le s ...........................................
S ilk , b a le s ..................................................
W ool, 1 ,0001b .........................................
E xp losives. 1,000 l b ..............................
R u b b e r , c ru d e , to n s ..............................
R u b b e r , rec la im ed , t o n s .....................

* P e r  c e n t of decline.

January- January- Per cent
August August August August of gain

1940 1939 1940 1939 for 1910
24,094 18,539 171.165 138,687 23.4
11.510 9.191 80.072 61.802 29.4
4,694 3,805 36.379 29,759 22.2

62,254 50.717 463.679 347.288 33.5
75.873 99.86S 2,736,104 2,271,216 20.5
11,357 9.007 85.170 60,793 40.1
4,682 3,653 34,7.53 25,224 37.4
5,070 4,802 36.556 33,740 8.3

12,533 10,450 99.660 75,419 32.1
993 S67 8,605 6,410 34.2
890 1,069 7,556 8,444 10.5*

773 1,041 5,276 6,010 12.2»
1,422 1,034 8.287 6,551 26.5

17,213 17,214 136,829 116,353 17.6

958,120 851.0S7 7,811.595 6,206,565 24.7
255,6S2 201,567 1,855,238 1,513,141 22.6

654.503 628,448 5,088.375 4,688.166 8.5
30,189 33,095 187.530 2 o l■33o 25.4*
32,370 34.311 234.538 251,485 6.7
35.036 32.700 263,846 229.868 14.8
50,477 50,481 400,728 368,927 8.6
14,179 16,846 123,709 113,114 9 .4
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Production and Consumption Trends
_________________   163 164 165 174____________

COTTON CONSUMED RAYON PAINT, VARNISH^AND LACQUER SALES

Jan. Feb. Mar Apr Way June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nov. Dec.

PETROLEUM REFINED SUPERPHOSPHATE GLASS CONTAINERS

PAPERBOARD WOOD PU LP CRUDE RUBBER CONSUMED

CELLULOSE PLASTIC PRODUCTS ALCOHOL DENATURED

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

METHANOL RUBBER RECLAIMED

FOREIGN TRADE IN CHEMICALS 

H  AND ALLIED PRODUCTS r~

I m p o r ts
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N E W  R E F E R E N C E  B O O K . . . J U S T  O F F  T H E  P R E S S  
W r i t e  f o r  I t !

"H andbook of Special Steels—Their Properties, 
Uses, Fabricators”. Also Certified Blue Sheets 
giving instructions for working and treatment of 
all Allegheny Ludlum Stainless and Tool Steels.
A llegheny Ludlum Product! Include: STAINLESS STEELS —  

Forms and G rades (or every purpose. TOOL STEELS— For all 

metal w orking requirements. CARBO N  STEELS— Hot and cold 

rolled strip, sheets, castings. SPECIAL ALLOY STEELS— Valve  

steels, nltrldlng steels, nitrl-cast-iron, special steels, etc.

ALLEGHENY LUDLUM STEEL CORPORATION
OLIVER BUILDING, PITTSBURGH, PA.

Sales Offlcos and Complete Stocks in all Principal Cities

M c G R A W - H IL L  B O O K S

HAVE YOU A 
VACANT OR EQUIPPED 
MANUFACTURING PLANT 
FOR SALE OR RENT?

If you want inform ation on how to 
bring your property to the attention 
of administrative executives, plant op
erating officials, engineers and con
sultants throughout American Indus
try in  general, or in specific Indus

tr ie s , write the

— or a W arehouse?
— or Loft Space for rent? 
— or a large or small Property 

available for Industrial D e
velopm ent?

D e p a r tm e n ta l  S ta f f  

M cG R A W -H IL L  PU B L IC A T IO N S  

3 3 0  W est 4 2 n d  S t., N . Y. C., N . Y.

Chem. & Met. Report 
MATERIALS

OF

CONSTRUCTION
•

This report se rves to bring chem ical 
en gin eers up to date on the progress 
that h a s b een  m ade in recent yea rs in 
the field  of construction m aterials. Tho 
sign ificant n ew  developm ents and  
trends are sum m arized. Properties of 
the ferrous and  non-ferrous a llo y s are 
presented  on an  accom panying large  
w a ll chart. For each  m aterial is  g iven  
the m anufacturers nam e and address, 
p h y sica l and  m echanical properties, 
and resistance to corrosion of severa l 
of the m ost com m only encountered  
chem icals. Non-m etallic m aterials are 
grouped according to type; each  is 
accom panied  b y  such important infor
m ation a s  m anufacturer's nam e and  
ad d ress, p h y sica l and m echanical 
properlies, and in som e ca se s  by  
corrosion resistance data.

•

■4sfc fo r  C h em . & M e t.'s  9 th  M a te r ia ls  
o f  C o n s tr u c tio n  R e p o r t .  . .  .P r ic e  50c

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

E N G I N E E R I N G
330 W est 42nd St., New  York, N. Y.

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

Drying Problems Made Easy”
With

N A L C O  D R I T H E I I M  
I n f r a - H u d  H a y  

C A R B O N  L A M P S

-ł '* 
INFRA-RED
dritherm;

Write For Your Copy
This n e w  d ry in g  p ro cess  is id e a lly  su ited  to c h em ica l p ro ce sse s  
a s  w e ll a s  to fin ish ing  p ro ce sse s . P roducts  c an  b e  h a n d le d  on  
p re s sn t conveyor sy stem s  . . . d r ie d  in  a  frac tio n  of th e  lim e 
re q u ire d . W rite  fo r com ple te  d e ta ils  to d a y , s ta t in g  y o u r specific  
d ry in g  p rob lem  for d e ta ile d  a n a ly s is .

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

Address ..............................................................................
City........................................ State.................. M. 10-40

TECHNICAL KNOWLEDGE
is the first line of

DEFENSE

“TODAY, AS NEVER BEFORE, AUTHENTIC 

INFORMATION IS IMPERATIVE. I CAN’T

STRESS TOO MUCH THE VALUE OF

THIS HANDBOOK TO MEN LIKE

MYSELF IN EXECUTIVE POSITIONS!”

T i m e l y  I n f o r m a t i o n  A v a i l a b l e

T ODAY'S m ech an iz ed  w a r 
fa re  p la c e s  n ew  
on science  

no lo g y . M ore 
b e fo re , the  
d ra w in g  b o a rd s , 
of th e  co u n try  p la y  a  
p a r t  in  o u r  d e fen se , 
is th e  tim e fo r in d u s try  a n d  
th e  in d iv id u a l to im prove 
sk ills  in  the  s p ec ia liz ed  te ch n iq u es  th a t  b ro ad  
p re p a re d n e s s  m e a su re s  a re  c a llin g  upon.

Get the la d s — experiences— 
data  you need  in solving  your 
particular p r o b l e m s , f r o m

N E W  1940 C A T A L O G U E  
N O W  READY

This cata logue con ta ins c lear, concise descriptions of 
more th a n  1500 au th o rita tiv e , in form ative books w ritten  
by leader» in research , Industry , and  business. Here is 
a  guide to  p rac tica l, expert in fo rm atio n  on technical 
subjects.

Send  /o r  y o u r F ree  C opy today

- - — — M A IL  T H IS  C O U P O N  — ;

M cG raw -H ill Book Co., Inc., 330 W. 42 S t.,  N. Y. ;  
P lease  send  m e a  free copy of th e  New 1940 C a ta -  ? 
lofcue of M cG raw -IIU l Books. I  w a n t to  know m ore m 
a b o u t: (N am e sub jects of m o st In te res t to  you.) ■
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SIMPLEX 
METERS
THE UTMOST IN ACCU RACY

T H E  accuracy of planł flow 

metering equipment is o f prime 

importance if economical opera

tion of all functions is to be ob

tained. H and  in hand with these 

requirements, however, must go  

low maintenance costs and sim

plicity o f testing methods.

Simplex flowmeters combine in 

their design these functions. Let 

Simplex instruments aid you in 

solving your flow measuring and 

control problems.

W rite  for Data

SIM PLEX
VALVE & METER CO.

68th and Upland Streets

PHILADELPHIA, PA.

District Offices in Principal Cities

DEMAND FOR CHEMICALS IS RUNNING AT HIGHEST POINT 
FOR THE YEAR TO DATE

P r a c t i c a l l y  every major consum ing  
industry has speeded up its  demand 

for chem ical products and the move
m ent is on the largest scale for 
the year to date. In  some, cases pro
ducers have been well stripped of 
stocks and some of the coal-tar colors 
and dyes are reported to  be in  very 
sm all supply. In some instances the  
improved call for chem icals is  due to 
increased operations a t consumer 
plants but there are also evidences th at 
certain buyers feel i t  desirable to build  
up larger stocks of raw m aterials.

W hile the m ajority of chem icals are 
quoted a t unchanged price levels for 
delivery over the final quarter of the  
year, higher production costs have 
forced upward revisions in some cases, 
notably in such m etal sa lts as copper 
sulphate, zinc oxide, lead oxides, and 
tin  compounds. Other chem icals which  
have been held a t low  price levels be
cause of com petitive conditions have  
shown a tendency to harden as a result 
of increased demand and consequent 
lessening in sales pressure. No marked 
price changes seem im m inent but there  
is  a strong undercurrent and i t  is  

probable th at producing costs w ill bring 
about some readjustm ents on a r ising  
scale for deliveries over the first quar
ter of next year. Im ported m aterials  
are subjected to varying price influ
ences. Some producers abroad are cut 
off from a large part of their normal 
export m arkets and stocks a t prim ary  
points are large enough to depress 
values. Other m aterials in  demand in  
th is country have been imported on a 
much reduced scale and prices have 
advanced because of the scarcity of 
supplies.

The position of vegetable o ils  and 
fa ts has not improved during the  
m onth. Edible o ils  are forced to m eet 
keen com petition from  anim al fa ts and 
crude o ils of dom estic origin present 
a weak sta tistica l position . China 
wood oil holds a t high price levels but 
is  being consumed in a sm aller way  
w ith g r e a te r .. inroads being made by 
su bstitu te  products. Prospects are fa 
vorable for increased demand for lin 
seed oil but the large flax crop produced 
in  th is  country in the present season 
has served to check price advances foi
lin'. oil.

Among the m aterials which have 
been reported to be scarce in  the spot 
m arket frequent m ention has been made 
of sulphate of am m onia. Production  
of th is chem ical for the eigh t months 
ended Aug. 31 is  reported a t  463,679 
tons. Im ports for the sam e period  
were 36,822 tons thu s g iv in g  a to ta l 
supply of 500,501 tons but of th is  
am ount 99,S22 tons were exported g iv 
ing  a net dom estic supply of 401,141 
tons. For the corresponding m onths 
of la st year, production was 347,288 
tons, im ports 68,194 tons and exports

19,9S1 tons, or a net dom estic supply  
of 395,501 tons. W ith  an improved 
demand from dom estic consum ers th is  
year it  is easy to understand the sold- 
up position of the market.

E xport trade in chem icals continues 
to run to  large figures but is not so 
active as it  w as in earlier m onths of 
the year. This is due to the fact th a t  
som e foreign m arkets form erly open 
are now closed to American trade. In  
the coal-tar group, exports of colors 
and dyes have increased notably this 
year w ith  the eight-m onth to ta ls being 
18,423,809 lb. co'mpared w ith  6,752,802 
lb. for th e  corresponding period of 
1939. Outward shipm ents of toluol for 
the sam e period amounted to 36,120,308 
lb. w ith  1939 shipm ents relatively  un
im portant. Jan.-Aug. shipm ents of in 
dustria l chem icals th is year were va l
ued at $36,114,724 w ith  the correspond
ing tota l for la st year $17,680,007, the  
increase being w ell d istributed among 
the separate item s.

To a lesser exten t foreign buyers 
have taken on larger am ounts of p ig
m ents pain ts and varnishes. M ineral- 
eartli pigm ents, lithopone, and t ita 
nium  products have contributed largely  
to the increase w hile carbon black and 
w hite lead fe ll below th e  to ta ls  for the  
preceding year.

E xport trade in fertilizers and fer
tilizer m aterials for the first eight 
m onths of th is year were lower than  
they  were la st year the tota ls being 
735,709 tons for 1940 and 1,008,400 
tons for 1939. This decline is  due en
tire ly  to the loss in shipm ents of phos
phate rock and it  is w orthy of note 
th a t rock shipm ents in A ugust showed 
m aterial tonnage improvement.

Im ports of chem icals in  A ugust were 
valued a t  $4,736,967 w ith  industrial 
chem icals and fertilizer m aterials ac
counting for the larger part of the  
total. Im ports of sa lt cake am ounted to 
13,698 tons, m aking the tota l for the  
year to date, 60,775 tons. Among the  
im ports were 355,000 oz. of quinine su l
phate and 100,000 lb. of iodine.

CHEM & MET.
W eighted Index of

CHEMICAL PRICES
Base =  100 fo r 1037

T h i s  m o n t h ................................................. - 99.2 t
L a s t m o n th .........................................  08.0S
O ctober, 1930 ...................................  07.50
O ctober, 1038 ...................................  08.74

A s tro n g e r  price tone  w as in  ev i
dence w ith  m eta l su its  especia lly  fee l
in g  th e  effects of h ig h e r  raw  m a te ria l 
costs. D en a tu red  alcohol w as m arked  
up fo r  final q u a r te r  de livery  a s  w as 
n i t ra te  of soda  packed  In b a g s  w ith  
th e  b u lk  p rice  unchanged .
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MONARCH
CHEMICAL 

SPRAY 
NOZZLES

O f

The Departm ent of Commerce re
ports that im ports of fertilizer potash  
into the United States during the first 
live months of 1940 were supplied  
chiefly by France. Receipts during the 
month of June comprised a single entry 
of 830 tons kainite, 20 per cent, from  
France, into the South Carolina Cus
tom s D istrict. Ju ly  im portations were 
confined to a lot of 5,937 tons of potas
sium chloride— from Spain into  the 
South Carolina Customs D istrict.

The A ssistant Commercial Attache  
at Madrid has reported th at two car
goes of potash were shipped from 
Spain to the United States during re
cent months. I t  is  assumed that one 
of these shipm ents was the item re
ferred to above.

I t  is believed that the potash shipped  
from Spain constituted freshly mined 
m aterial. The three Spanish produc
ing companies operate a semi-oflieial 
m arketing and export association and 
i t  is  understood that each of the three 
contributed a certain portion to the  
cargoes loaded for the United States.

Program s to accum ulate stockpile  
supplies of toluol and m aterially  ex
pand the nation’s productive capacity  
by new methods have been laid out by 
the defense commission to insure ade
quate and continuous flow of th is es
sential raw  m aterial to the Arm y’s 
proposed TNT factories.

Stockpile supplies w ill be obtained 
by government purchases of production 
from existing facilities, some of which  
have been idle because of a lack of 
normal markets. This w ill be used as 
a reserve to bridge any gaps in defense 
needs while facilities arc being bu ilt to 
produce toluol from petroleum.

M ost likely method of getting petro
leum toluol is by recovering it  as a  
byproduct in m anufacture of high oc
tane gasoline. Development of this  
method fits in w ith other defense plans 
to enlarge the productive capacity of 
th is aviation fuel.

Both the amount of proposed stock
pile accum ulations and the extent of 
production expansion contemplated are 
m ilitary secrets. B ut th is much can 
be said: the stockpile is looked upon 
more as a temporary bridge until new 
facilities are available and therefore 
w ill be on a som ewhat modest scale.

CHEM & MET.
W eighted Index of Prices for

OILS & FATS
B ase= 100  fo r 1937

T h i s  m o n t h ................    W1.05
L a s t m onth  ....................................... <57.43
O ctober, 1939 ..................................... 82.15
O ctober, 1938 ................................... 73.50

W ith  th e  exception  of a  few  selec
tions, an easy  p rice position  w as 
m ain ta in ed  th ro u g h o u t th e  m ark e t fo r 
oils an d  fa ts . C hina w ood oil is firm ly 
held w ith  sh ip m en ts  u n ce rta in  and 
olive oil fo o ts  have com m anded h igher 
prices. C rude co ttonseed  an d  soybean 
oils fa iled  to  im prove th e ir  positions.

0 L IECT0 RS
shipped fully assembled

READY FOR USE

For years the most satisfactory 
type of Dust Collector has been  
the cloth screen type. Efficient, 
compact, shipped ready to be 
connected to any exhaust sy s
tem handling dry dust at normal 
temperature, this Pangbom Dust 
Collector com es in proper sizes 
ior small or large installations. 
Its cost is within easy reach 
even of the smallest plant.

If you have a dust problem of 
a simple nature and want to cor
rect it quickly and at minimum  
cost, drop us a request for 
Bulletin "902."

Please mention

HARD RUBBER:
The Fig. B-27 nozzle illustrated 
is of the "non-clog” type;
i.e. it contains no internal vanes, 
slots, or deflectors which m ight 
facilitate clogging.
Available to 1" pipe. Small 
sizes produce a very fine, soft, 
w ide angle spray at low  pres
sures. Capacities 4.7 G.P.H. up.

STONEWARE:
Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re
placed m ost other types of 
nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sulfur 
gases and w ill not break or 
crack from temperature changes.

STAINLESS:
Available in capacities from  
.0095 G.P.M . (F ig. F-80 style) 
to 104 G.P.M . (F ig  B-8-A 
style).
"H ollow ” cone, "Solid” cone, 
and "Flat” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed.

W rite  for  
Catalogs 6A and 6C

MONARCH MFG. WKS, INC.
2730 E. W E ST M O R E LA N D  ST. 

P H ILA D EL P H IA , PA.
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iMAIŁRIAi;

-'Tro
SWITCH HX 

5465

( A u t o m a t i c  

Bin LEVEL

SA F E  .  S IM P L E  .  IN E X P E N SIV E  1
T h e  TELLEV EL s ta r t s  a n d  s to p s  
t h e  fe e d  o f  b u lk  m a te r ia ls  to  
b in s ,  o r  o p e n s  a n d  c lo s e s  va lv es  
fe e d in g  l iq u id s  in t o  ta n k s . D u s t -  
t ig h t ,  n o  w e a r in g  p a r ts . O p er
a t io n  n o r m a lly  a u t o m a t ic ,  b u t  
c a n  b e  m a d e  to  k e e p  flow  c o n 
t in u o u s  or  s to p p e d  u n t i l  sw itc h  
is  th r o w n . S e e  B u l le t in  440.

STEPHEnS-RDRmSOn
mRnuFRCTURinG com pnnv

3 Rjdqeujaij Hue. 
los Unities, [al. AURORA,III. Balleuilla, Ont.

L earn  fo r  y o u rse lf  w h y  le a d in g  in d u s tr ie s  all 
o v e r th e  co u n try  d e p e n d  u p o n  S to v er P ro 
te c tiv e  C rea m . See h o w  its  s im p le , inex-

Eensive  use p ro te c ts  em p loyees a g a in s t th e  
azard s  o f  w o rk in g  in  —

C hem icals Lim e an d  Cem ent
Coal D istilla tio n  Oil Refining
Explosives P a in t  M anufac tu ring
F ertilize rs  P a p e r an d  Pulp

— a n d  in  sco res  o f  o th e r  o c c u p a tio n s  th a t  
a re  h a z a rd o u s  to  th e  s k in . T h e  co s t is less 
th a n  one  c ig a re tte  p e r  m a n  p e r  d a y !  B u t 
d o n ’t  ta k e  o u r  w o rd  fo r  i t  . . . n o r  th e  
w o rd  o f  an y  o f  o u r  sa tisfied  u se rs . See fo r  
v o u rse lf  h o w  S to v er P ro te c tiv e  C rea m  p re 
v en ts  i r r i ta t in g  a n d  p o iso n o u s  so lid s , 
liq u id s , a n d  fum es fro m  re a c h in g  th e  sk in  ! 
A  s h o r t  re q u e s t o n  y o u r  le tte rh e a d  w il l  
b r in g  a  lib e ra l te s t  su p p ly .

H. W. STOVER C O M P AN Y
1013 M adison  St. Oakland, Calif.

Send for 
Free Test Supply!

Test This

Protection Against 
Industrial Dermatitis

Nomographic 
Charts

—for Density Correc

tions an d  Physical 

D a t a  on H e a v y  

Chemicals

★

A set of nine charts for 
heavy chemicals such as 
Sulphuric Acid, Oleum, 
Nitric Acid, Hydrochloric 
Acid, Phosphoric Acid, 
Soda Ash Solutions, Po
tassium Carbonate Solu
tions and Aqua Ammonia, 
together with an article on 
graphical calculation of 
mixed acids, and a trans
parent straight edge to use 
as a guide with the charts.

These charts were pre
pared for "Chem. & Met.” 
by Prof. Ernst Berl, Re- 
s e a r c h  P r o f e s s o r  
at Carnegie Institute of 
Technology. Price . . 750

★

CHEMICALS METALLURGICAL 
ENGINEERING

3 3 0  West 4 2 d  Street,
New York, N. Y.

THE CENTRAL FORGING CO.
C A T A W I S S A , P I N N A .

S T A N D A R D  U N I O N S  

H o t  F o r g e «1 F r o m

S o l i d  S i e e l  D a r s

The forging process further refines tho steel In 
Catawissa Unions and enables them to withstand 
years of shock and vibration. Seats, Steel to 
Steel, STAINLESS STEEL to Steel or Bronze to 
Steel are carefully hand ground, require no pack
ing and are set on a 55° angle with a flat sur
face contacting a ball surface. This Insures a per
fect seal even though pipe is out of line . . . .  
Write for complete data and prices.

INDUSTRIAL 
PROPERTIES

VACAN T or EQ U IP P E D

— or a W arehouse

— or L oft Space fo r  
R ent

— or a large or sm all 
property available  
fo r  Industrial D e
velopm ent

A P P E A R  R E G U L A R L Y
IN  THE

S E A R C H LIG H T  SEC TIO N
OF

CHEMICAL & METALLURGICAL 
ENGINEERING

See Pages 132, 133, 134, 135
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I N D U S T R I A L  C H E M I C A L S

A cetone, d ru m s , l b ...........................
A cid, ace tic , 2 8 % , bb l., c w t.........

G lac ia l 9 9 % , d ru m s ....................
U. S . P .  r e a g a n t............................
B oric , b b l., to n ..............................
C itr ic , kegs, l b ...............................
F o rm ic , cb y s ., lb ............................
G allic , te ch ., bb l., l b ...................
H y d ro flu o ric  3 0 %  d ru m s, l b . . . 
L a c tic , 4 4 % , teen ., ligh t, bb l., lb.
M u ria t ic , 18°, ta n k s , c w t............
N itr ic , 36°, carboys, l b .................
O leum , ta n k s , w ks., t o n ..............
O xalic , c ry s ta ls , bb l., l b ...............
P h o sp h o ric , te ch ., c’bys., l b . . . .
S u lp h u ric , 60°, ta n k s , to n ...........

• S u lp h u ric , 66°, ta n k s , to n ...........
T a n n ic , te ch ., bbl., l b ...................
T a r ta r ic ,  p o w d ., bb l., l b . . . . . . .
T u n g s tic , b b l., l b ............................

Alcohol, a m y l .........................................
■ F ro m  P e n ta n e , ta n k s , l b .............
A lcohol, B u ty l ,  t a n k s / l b .................
Alcohol, E th y l ,  190 p 'f ., bt>l., gal. .

D e n a tu re d , 190 p ro o f ...................
N o. 1 sp ec ia l, obi., ea l. w k s . . 

A lum , am m on ia , lu m p , bb l., l b . . .
P o ta sh , lum p , bb l., l b ...................

A lum inum  su lp h a te , com . bags,
c w t ....................................................

Iro n  free, bg ., c w t ..........................
A qua am m o n ia , 26°, d rum s, l b . . .

ta n k s , l b . . . .  
A m m onia, an h y d ro u s , cyl., lb . . . .

ta n k s , l b . .
A m m on ium  c a rb o n a te , pow d.

te ch ., casks, l b  ..............
S u lp h a te , w ks., c w t........................

A m y la ce ta te  te c h ., from  p e n ta n e ,
ta n k s , l b ...............................................

A n tim o n y  O xide, bb l., l b .................
A rsenic, w h ite , pow d., bb l., lb . .
R ed , p o w d ., kegs, l b ..............

B arium  c a rb o n a te , bb l., t o n . . .
C h lo rid e , b b l., to n ...................
N itra te , casks, l b .....................

B lanc fixe, d ry , bb l., l b  .
B leach ing  pow’der, f. o. b ., w ks.,

d ru m s , c w t .............................
B orax , g ra n ., bags, to n ............
B rom ine, cs., l b ........................
C alc ium  a c e ta te , b a g s  .

A rse n a te , d r., l b ....................
C a rb id e  d ru m s , l b .................
C h lo ride , fused , d r., del., t o n . . .

flake, d r., del., t o n . .  .
P h o sp h a te , bb l., l b ....................

C a rb o n  b isu lph ide , d rum s, l b . .
T e tra c h lo r id e  d ru m s, l b ..........

C h lo rine , liqu id , ta n k s , w ks., l b . .
C y lin d e rs .............. ....................

C o b a lt  oxide, cans, l b ..............
C o p p e ra s , b g s ., f. o. b ., w ks., t o n . .
C o p p e r  c a rb o n a te , bb l., l b ...............

S u lp h a te , b b l., c w t .........................
C rea m  of t a r t a r ,  bb l., l b . . . . . . .
D ie th y le n e  g lycol, d r .. l b ............
E p so m  s a lt , d o m ., te ch ., bb l., cw t.
E th y l ac e ta te , d ru m s, l b ..................
F o rm a ld eh y d e , 4 0 % , bb l., l b .........
F u rfu ra l,  ta n k s , l b ...............................
F u se l oil, ref. d rum s, l b ....................
G la u b e rs  sa lt , bags, c w t...................
G ly ce rin e , c .p ., d ru m s, ex tra , l b . . 
L e a d :

W h ite , b as ic  ca rb o n a te , d ry
casks, l b  ........................................

W h ite , b as ic  su lp h a te , sck ., lb .  .
R ed , d ry , sck ., l b ............................

L ead  ac e ta te , w h ite  crys., b b l., lb . 
L ead  a rsen a te , pow d., b ag , lb  . . . .
L im e, chem ., b u lk , to n ......................
L ith a rg e , pw d., csk., l b .....................
L ith o p h o n e , bags, l b ..........................
M ag n esiu m  c a rb ., te ch ., bags, lb .  .

Current Price

S0.07J-S0.0S 
2.23 -  2.48 
8.43 -  8.08 

10.25 -10.50 
106.00-111.00 

.20 -  .23 

. 10* -  .11 

.90 -  1.00 

.08 -  

.06*- 
1.05 -  

.05 -
18.50 -20.00 

. 103-  .12  

.07$- .08*
13.00 - ........
16.50 - ........

.54 -  .56
• 411-.........
nom...........

Last Month

.08*

.06$

.05*

. 101-  

.09 -  

.03 -

.30*-.

.03*-

.035-

1.15 -  
1.60 -  

.02}- 

.02 -  

.16 - .  

.04*-.

.09 -  
1.40 - .

.04

.04

1.40
1.70

.03

. 0 2 5

SO.07*-SO.OS 
2.23 -  2.48 
8.43 -  8.08 

10.25 -10.50 
106.00-111.00 

.20 -  .23

.10*- .11 

.90 -  1.00 

. 0 8 -  "  

.06*- 
1.05 - .

.05 -
18.50 - .

.1 0 f -  

.07*-
13.00 - .
16.50 - .

.54 -  .56
b l i 
nom.

.08

.06

.05

‘ Ü2 
.08*

. 101-  

.09 -  
5 .98-

.12

. 11* - ...........

.13 - ..........

.03*- .03*

.17 -  .18
52.50 -57.50
79.00 -81.00 

.08*- .10 

.03*- .04

2 . 0 0  -  2 : 1 0
43.00 - . . ] . . .  

.30 -  132
1.90 r-.. - . . .  

.06*- .06} 

.041- -05
19.0Q. -24 .50 
20 .50^25.00  

.07*- .08

.05 -  .06

.045— .05*
1.75 - ........

.051- .06
1 .8 4 - 1 .8 7

18.00 -19.00 
. 1 0 -  .16*

4.75 -  5.00
.341-..........
.22 -  .23

1.80 -  2.00
.07 - ..........
.05*- .06
.09 - ..........
. 1 6 -  .17
.95 -  1.00 
.12*-..........

.29*-........

.03*- .04

.035— .04

1.15 -  1.40
1.C0 

. 02}- 

.02  -  

.16 - .  

.04*-.

.09 -  
1.40 - .

1.70
.03
. 0 2 !

.12

.11*-...

.13 - . . .  

.03*- .03*

.1 7 -  .18
52.50 -57.50 
79.00 -81.00 

.OS*- .10

.03*- .04

.07 - ..........

.06*-..........

.075-..........

.11  -  .12  

.08*- . 1 1
8.50 - ..........

.06}-..........

.036- .04

.061- .06*

2.00
43.00 • 

.30 •
1 .90 ■ 

.06* 

.04!-
19.00 •
20.50 ■

.07*- 

.05 • 

.04’- 
1.75 - 

.05*- 
1.84 -

18.00 - 
. 1 0  -

4.60 - 
.34*- 
.22  -  

1.80 - 
.07 
.05* 
.09 -  
.16 -  
.95 -  
.12}-

2.10 

* '.32

• .06J
■ .05 
-24.50 
•25.00
■ .08
• .06 

.05*

.06
1.87

19.00
.16*

4.85

” :¿3
2.00

-  .061

.17
1.00

.07 - ..........

.06*-..........

.07}-.......

. 1 1  -  . 1 2  

.08*- . 1 1
8 .5 0 - ............

.06* ........

.036- .04

.061- .06*

Last Year

SO.06 -SO .06}
2.23 -  2.48
8.43 -  8.68

10.25 -10.50
106.00-111.00 

.20 -  .23

.10*- .11 

.70 -  .75 

.07 -  .07* 

.06*- .06!
1.05 - ..........

.05  -  .051
18.50 -20.00 

. 103-  .12  

.07*- .08*
13.00 - ..........
16.50 - ..........

.40 -  .45

.311-..........
2.35 - ..........

.101-..
4.54

.28*-..........

.03*- .04

.035- .04

1.15 
1 .30 ■ 

.02  ■ 

.02  ■ 

.151

1.40
1.55

.03

. 02 !

.16
.04*-..........

.08 

.40 •
.12

. 10*. 10*-
.11  - ......................
.03 -  .03*
.155- .16

52.50 -57.50
79.00 -81.00 

.07 -  .08

.03*- .04

2 .0 0  -  2 .1 0
48.00 -51.00 

.30 -  .32
1.75 - ..........

.06!- -07

.05 -  .06
21.50 -24.50
23.00 -25.00 

.07*- .08

.05 -  .00

.045- .05*
1.75 - ..........

.05*- .06
1.67 -  1.70
5.00 -16.00 

.10 -  .16
4.75 -  5.00

.251-..........

.22 -  .23
1.80 -  2.00

.061-..........

.055- .061

.09 - ..........

.12*- .14

.95 -  1.00 

.12*-..........

.07 - ..........

.06*-..........

.08 - ........

. 11  -  . 1 2  

. 1 0 -  . 10*
8.50 - ..........

.07 - ..........

.04 -  .04* 

.06 -  .061

The accom panying prices refer to round 
lots in the New York market. Where it 
is the trade custom to sell f.o.b. works, 
quotations are given on that basis and  
are so designated. Prices are corrected 

to Oct. 11

* Current Price Last Month Last Year

Methanol, 95%, tanks, gal......... .29 - ........ .29 - ........ .31 - . .
.30 - ........ .30 - ........ .32 -
.30 - ........ .30 - ___ .3-3 - ..........

.13 -  .13}

. 1 0 3 - ..........
1 Nickel salt, double, bbl., lb ........
Orange mineral, csk., lb ..............

. 1 3 -  .13* 

. 1 0 2 —..........
.13 -  .13Í 
. 1 0 * -........

.40 -  .42 

. 1 8 -  .25 

.081- .09

.06*- .07 

. 1 0  -  . 1 2  

.07 -  .071 

.53*-..........

.40 -  .42 

. 1 8 -  .25 

.08¡- .09

.06*- .07 

. 1 0 -  . 1 2  

.07 -  .071 

.53*-........

.40 -  .42 

.18 -  .25 

.0 8 i-  .09

.06}- .07 

.091-.■

Yellow, cases, lb .........................
Potassium bichromate, casks, lb. 

Carbonate, 80-85%, calc. csk.

Chlorate, powd., lb. . .................
Hydroxide(c’Btic potash) dr., lb .07 -  .07*

.53*-..........

.05}- .06 

.18*- .19 

.15 -  .16 

.05 -  .05* 
1.00 -  1.05 

13.00 -15.00

1.05 -

.05*- .06 

.18*- .19 

.15 -  .16 

.05 - .06 
1.00 -  1.05 

23.00 - ..........

.05*- .06 

.18*- .19 

. 1 5 -  .16 

.05 -  .06 
1.00 -  1.05 

23 .00 - ........

Prussiate, yellow, casks, lb . . . . .  
Sal ammoniac, white, casks, lb . . .

Soda ash, light, 58%, bag3, con-
1.05 - .......... 1.05 - ..........
1 . 1 0  - ....... 1 . 1 0  - ........ 1 . 1 0  -

Soda, caustic, 76%, solid, drums,
2.30 -  3.00 

.04 -  .05 
1.70 -  2.00 

.061- .07 
16.00 -17.00 

.03 -  .04 

.061- .06* 

. 1 4 -  .15 

.07 -  .08 
2.40 -  2.50 
2.35 -  2.40
1.45 - ..........

.065- .07 
2.25 - ..........

2.30 -  3.00 
.04 -  .05 

1.70 -  2.00 
.061- .07 

16.00 -17.00 
.03 -  .04 
.061- .06* 
.14 -  .15 
.07 -  .08 

2.40 -  2.50 
2.35 -  2.40
1.45 - ..........

.065- .07 
2.25 - ..........

2.30 -  3.00 
.04 -  .05 

1.70 -  2.00 
.001- -07 

15.00 -16.00 
.031- .04 
.061- .06} 
. 1 4 -  .15 
.07}- .08 

2.40 -  2.50 
2.20 -  3.20
1.45 - ........ ..

.065- .07 
2 . 1 0  - . . .  *.

Acetate, works, bbl., lb .............

Bisulphite, bbl., lb ......................
Chlorate, kegs, lb ............... j.. . .
Cyanide, cases, dom., lb . . . (. . . .  
Fluoride, bbl., lb ................ j.. .  .

Metasilicate1, bbl., c w t.. . .j. . . .
Nitrate, buljc, cw t.............. ' . . . .
Nitrite, casks, lb ..................
Phosphate, tribasic, b ap , lb . ..

. 1 0 *- . 1 1  

.80 -  .85 

.025- .03* 

.0 2 1 -  . 0 2 1  
16.00 - ..........

. 1 0 *- . 1 1  

.80 -  .85 

.025- .03 

.0 2 1 -  .0 2 * 
16.00 - ..........

.09}- .10 

.80 -  .85 

.025- .03’ 

. 0 2 1 -  . 0 2 }
16.00 - ........

.03 -  .04 

.07 -  .07} 
1.60 -  3.00 

.54

Silicate (40° dr.) wks., cwt.......
Sulphide, fused, 60-62%, dr., lb.
Sulphite, crys., bbl., lb ..............

Sulphur, crude a t mine, bulk, ton. 
Chloride, dr.. lb .......................... .03 -  .04 

.07 -  .08 
1.60 -  3.00

.03 -  .04 

.07 -  .08 
1.60 -  3 .00 

.51 - ..........
Crj'stals, bbl., lb .........................

Zinc, chloride, gran., bbl., lb .i.. . .  
Carbonate, b b l, lb ...............

.38*-.......... .39*-.......... .5 0 } - ...

.05 -  .06 

.14 -  .15 

.33 -  .35 

.091-..........

.05 -  .06 

.1 4 -  .15 

.33 -  .35 

.OS*-.......

.05 - .  .06 

.14 -  .15 

.33 -  .35 
.08*-..........Dust, bbl., lb . . . ........................

Zinc oxide, lead free, bag., l b . .. .06*-.......... .061-.......... .0 6 } - ...
.061-.......... .06*-..........

3.05 -  3.25
.061-..........

3.05 -  3.25 2.75 -  3.00

O I L S  A N D  F A T S

Current Price Last Month Last Year

Castor oil, 3 bbl., lb .......................
Chinawood oil, bbl., lb ..................
Coconut oil, Ceylon, tank, N. Y„

Corn oil crude, tanks (f. o. b. mill),
lb ...............................................

Cottonseed oil, crude (f. o. b.mill),

$0.103-50.11 
.26 - ..........

.0 2 3 - ..........

$0.103-30 . 1 1
. 2 0  - ..........

.025-........ !

S0.09*-$0.10 
.28 - ..........

.04 - ..........

.05*-.......... . 0 5 * - . . . . . . .06}-..........

.0 4 |~ ..........

.083-..........
. 0 4 |- ..........
.0S4-..........

.055-..........

.105-........ .Linseed oil, raw car lots, bbl., l b . .
Palm, casks, lb .................... ............
Peanut oil, crude, tanks (mill), lb.
Rapeseed oil, refined, bbl., gal----
Soya bean, tank, lb .........................
Sulphur (olive foots), bbl., lb . . .  . 
Cod, Newfoundland, bbl., g a l.. . .  
Menhaden, light pressed, bbl., lb . 

Crude, tanks (f. o. b. factory),

.03}-.......

.05*-..........
.03*-..........
.05*-..........

.04}-..........

.07 - ..........
1 . 1 0  - ....... 1 . 1 0  - .......

.04}-..........
.95 - ........ ..

.0 3 f -.......

. 0 9 * - . . . . . . . o s f - ............... . 1 0  - ..........
.32 - ..........

.061-.......... .061-.......... .076-..........

. 2 1  - .......... . 2 1  - .......... .36 - ..........
.055-........ .*
.09 - ..........

.03*-.......... .031-..........
.05}-...........05*-.......

Oleo oil, No. 1 .................................
Red oil, distilled, d.p. bbl., lb . . . .  
Tallow extra, loose, lb ...................

.05*-.......... . 0 0 1 - .......... . 0 8 } - . . . . ^
.071-..........
.06 - ..........

.06*-..........

.032-..........
.06}-..........
.035-..........
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Chem. & Met/s Weighted Price Indexes
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NON-FERROUS METALS
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'1936

Jan. Feb. M a r  Apr. M ay June Ju ly  Aug. Sep t Oct. Nov. Dec.

C o a l - T a r  P r o d u c t * M i s c e l l a n e o u s

C u rre n t P rtce l^uit M o n th L ast Y ear

A lp h a -n a p th o l, c ru d e  b b l., lb  . . . $ 0 .5 2  -$ 0 .5 5 $ 0 .5 2  -$ 0 .5 5 $ 0 .5 2  -$ 0 .5 5
A lp h a -n a p h th y la m in e , bb l.. l b ___ 32 - .34 32 - 34 32 - 34
A niline oil, d ru m s , ex tra , l b ............ .1 5  - ,1« 15 - 1ft .15  - 16
A niline, sa lts . bb l.. lb ...................... .22  - .24 .22  - 24 .22  - 24
B enza ldehvde . 1’ .S .P ., d r . ,  l b . . . . .85  - .95 .85  - 95 .85  - 95
B enz id ine bane, b b l., lb  ................. .7 0  - ,75 .7 0  - 75 .7 0  - 75
B enzoic ac id , I* .S .P ., kgs., l b ......... .54 - .50 .54 - 50 .54 -
B enzy l eh lo rid e , te ch .. d r .. lb .  . . . .23  - .25 .23  - 25 .23  - 25
B enzo l, 0 0 % , ta n k s , w orks, e a l . . . .14 .1 5  - 18 .16  - 18
B e ta -n a p th o l . te ch ., d ru m s, l b ___ .23  - .24 .23  - 24 .23  - 24
C reso l, C .S .P ., d r  . l b ........................ .0 9 $ - .10 .0 9 $ - .10 .1 0  - .11
C resv lic  ac id . d r ..  wk«., g a l ............ .5 8  - .00 .5 8  - .60 .69  - ,71
D ie th v lan ilin e , d r ..  l b ........................ .4 0  - .45 .4 0  - ,45 .40  - 45
D in itrn p h e n o l. bb l., l b ....................... .2 3  - .25 .2 3  - .25 .23  - .25
D im tro to lu o l, b b l.. l b ........................ . I5 $ - .10 . 15$- .16 .15  - .16
D ip  oil, 15% , d r . .  g a l ........................ .23  - .25 .23  - ,25 .23  - .25
D ip h en v lam in e  b b l., l b .................... .25  - . « « 25 - .27 .32  - .36
H -acid . b b l.. lb  ................................ .4 5  - .50 -15 - .55 .5 0  -
N a p h th a le n e , flake, b b l.. l b ............ .07  - .07} 07 - .07  } .0 5 J - .06
N itro b e n z e n e , d r  . lb  ........................ .08  - .09 .08  - .09 .08  - .09
P a ra -n itra n ilin e , bb l., lb .......... .47 - .49 47 - .49 .47  - .49
P heno l. 1 .S .P .. d ru m s  lb .................. .13 .13 .1 4 $ - . .
P ic r ic  ac id , b b l., l b .............................. .3 5  - .40 .3 5  - .40 .3 5  - .40
P y r id in e , d r  , g a l ............................... 1 .7 0  -  1 .80 1 .7 0  -  1 .80 1 .5 5  -  1 .6 0
R eso rc in o l. te ch ., k ecs, l b ................ .75  - .SO 75 - .80 ,80
S alicy lic  ac id . te c h .. ob i., l b ........... .3 3  - .40 .3 3  - .40 .33  - ,40

.27 27 - . . .26
T o lid in e , b b l., l b ................................ .86  - .8 8 .86  - 88 .86  - ,88

30 . .30  . 2 7  — . .
X y lo l, com , ta n k s , g a l ............... ..... 26 - ............ .27  - ............ .26  - ............

B a r y te s ,  g rd .,  w h ite ,  b b l„  t o n . . . .
C a s e in , t e c h . ,  !)b l., l b ...........................
C h in *  c la > . d o tn .,  ( .0 .0 . m in e ,  t o n .  
D r y  co lor»

C a r b o n  p a s . b la c k  (w k a .f , l b , . .
P m s . i a n  b lu e ,  D bl., l b ...................
U l t r a m a r in e  h lu e , h b l . ,  l b ............
C h r o n  e  g re e n  b b l . .  l b ...................
C a r m r a -  re d .  t in s ,  l b ........................
P a r a  tu n e ! ,  lb  .....................................
V e rn ii l iu n . K n g lish . b b l . .  l b .  . . .  
C h r n n ie  y e llo w . C  l*., b b l . ,  l b . . 

F e ld s p a r .  N o . 1 ( f .o .b  N .C .) ,  to n  
G r a p h i t e .  C e y lo n .  lu m p ,  b b l . ,  l b . .
G u m  c o p a l  C o n g o , b a g s ,  l b ..............

M a n ila ,  ban » , lb  ...........................
D a m a r .  H a ta v ia .  c a se s , l b ...........
K a u r i ,  c a se s , lb  ..............................

K ie s e lg u h r  ( f . o b .  N .Y . ) .  t o n ...........
M a g n e s i te .  c a lc ,  t o n ..............................
l ’u m ic e  s to n e ,  lu m p , b b l . ,  l b ...........

I m p o r te d ,  c a sk s , l b    ..............
R o e in . H ..  100  l b .....................................
T u r p e n t in e ,  p a l ...................................
S h e l ia r .  o ra n g e , 6 n e , b a g s ,  l b ..........

B le a c h e d , b o n e d r y .  b a g s , l b . . . .
T .  N B ag s , l b ......................................

S o a p s to n e  ( f .o .b  V t . ) ,  b a g s , t o n . . 
l a i c  2('(i n ie sh  ( f . o b .  V t . ) ,  t o n . . .

3 0 0  m e s h  ( i .o .b .  G a . ) ,  t o n ...........
22 5  m e sh  ( i .o .b .  N .Y .) .  to n  . . . .

C u rre n t P r ice  l .a s t  M o n th

$22.00-525.00 
H i— .13 

8 .0 0  - 20 .00

.028- .30

.36 -  .37

.1 1  -  .20  

.215- .30
4.85 -  5.00 

.75 -  .80
nom ... . . . .
. 144- .151

0.50 -  7.50 
.00 -  .061 
.08 -  .30
.09 -  .15
.1 0  -  .22  
.18 -  .60 

50 00 -55.00
50.00 - ..........

.05 -  .07
03 -  .04

2.22  - ...................

40 - ..........
.25 - ..........
.23 - ..........
.13 - ..........

10.00  - 12.00  
8.00 -  8.50 
7.50 -10.00

13.75 - ..........

$22.00-125.00 
.111- .13

8 .0 0  - 20.00

.028- .30

.36 -  .37 

.11 -  .26 

.211- .30
4.85 -  6.00 

.75 -  .80
n o m ............
. I 4 J -  .151

6.50 -  7.50 
.06 -  .061 
.08 -  .30
. 0 9 -  .14
. 1 0 -  .20 
. 1 8 -  .60

50.00 -55.00
50.00 - ..........

.05 -  .08

.03 -  .04
2.24 - ..........

• 3 7 ł- ..........
.26 - . ........
.25 - ..........
. 1 4  - ..........

10.00  - 12.00
8.00 -  8.50
7.50 -10.00

13 .7 5  - ............

$22.00-125.IH' 
. 1 4 -  .161

8 .0 0  - 20.00

L a s t Y eur

021- 
.36  -  
.1 0  -  
.21  -  

4 .3 5  -  
.75  -  

2 .4 0  -  
.1 4 1 -

.3 0

.37

.26

.27
4 .4 0

.80
2 .5 0
.151

6 .5 0  -  7 .5 0
.061
.30
.14
.24
.60

.06  •

.06 -  

.09 -  

.08 -  

.181-
50.00 -55.00
50.00 - ..........

.05 -  .07

.03 -  .04

" 3 3
.25 - ..........
.24 - ..........
.16  - ..................

10.00  - 12.00  
8.00 -  8.50 
7.50 -11.00

13.75 - ..........

S t e r l i n g  P u m p  Corp., H am ilto n , O hio, h a s  
a c q u ire d  th e  tu rb in e  p um p  d iv ision  o t th e  
R o o ts -C o n n ersv ille  B lo w e r C orp . o f Con- 
nersv illo , Ind .

N a t i o n a l  C y l i n d e r  G a s  Co., C hicago, 
h a s  e n te re d  in to  a n  a r ra n g e m e n t  w ith  th e  
B a s tia n -B le ss in g  Co., w h ereb y  i t  w ill use 
th e  fa c ilitie s  of th e  l a t t e r  co m p an y  an d  
b eg in  p ro d u c tio n  o f a  com p le te  line  of 
g a s  w e ld in g  a n d  c u t t in g  eq u ip m e n t u n d e r  
th e  B e g o  t r a d e  m ark .

P h i l a d e l p h i a  T h e r m o m e t e r  a n d  I n 
s t r u m e n t  Co., P h ila d e lp h ia , h a s  a p p o in te d  
th e  P rec isio n  Scien tific  Co., C h icago , d is 
t r ib u to r s  to  th e  la b o ra to ry  su p p ly  Held fo r  
i ts  lin e  of re g u la to rs  a n d  re lay s .

P i t t s b u r g h  E q u i t a b l e  M e t e r  Co., P i t t s 
b u rg h , h a s  e lec ted  A. D. M a cL ean  v ice- 
p r e s id e n t  S in ce  1926 M r. M a cL ea n  h a s  
b een  ch ie f  e n g in e e r  o f  th e  com pany .

Industrial N otes

A r t h u r  D. L i t t l e ,  I n c . ,  C am bridge , 
M ass., h a s  com p le ted  a  ch em ica l e n g in e e r
in g  b u ild in g  to be used  fo r se m i-p la n t 
d ev e lo p m en t o f p ro je c ts  o r ig in a tin g  in  th e  
la b o ra to ry .

R a t b e s t o s - M a n h a t t a n ,  I n c . ,  h a s  p u r 
c h ased  th e  p la n t  o f B r ig h to n  M ills w h ich  
is a d ja c e n t  to  th e  p la n t  of «The M a n h a tta n  
R u b b e r  M fg. D iv ision  a t  P a s s a ic , N . J .

G l o b e  S t e e l  T u b e s  Co., M ilw aukee, h a s  
e s ta b lish e d  a  sa le s  office a t  1033 B ro ad  S t . ,  
P h ila d e lp h ia  w ith  P a u l  C. L ew is in c h a rg e .

E l g i n  S o f t e n e r  C o r p . ,  E lg in , I I I . ,  h a s  
o pened  a  b ra n c h  office a t  215 N o r th  M ason  
S t., A pp le ton , W ise., w ith  R a lp h  H . W il
lia m s  a s  m a n a g e r .

T h e  A m e r i c a n  C t a n a m i d  &  C h e m i c a l  
C o., N ew  Y ork, Is a d d in g  tw o new  u n its  to  
Its  p la n t  a t  K a lam azo o — one to  m a n u fa c 

tu r e  w a x  sizes a n d  one to  p re p a re  ca se in  
fo r  c o a tin g  p a p e r .

I n s e c t i c i d e  C o r p .  o p  A m e r i c a ,  M edina, 
N . Y., h a s  p u rc h a se d  th e  in se c tic id e  b ra n c h  
of th e  N a tio n a l  E le c tro  C h e m ica l Co., 
B oston .

T h e  B a b c o c k  &  W i l c o x  T u b e  Co., N ew  
Y ork , h a s  ap p o in te d  th e  M a c F a r la n e  F o u n 
d ry  an d  H o n o lu lu  I ro n  W o rk s , S. A . ,  S a g u a  
la  G ra n d e  a s  its  re p re se n ta tiv e  in  C uba .

P r a t e r  P u l v e r i z e r  Co., C h icag o , is 
now  re p re se n te d  in th e  e a s te rn  te r r i to ry  
■by B row n  a n d  S ite s  Co., In c ., 30 C h u rch  S t., 
N ew  Y ork.

C h i c a g o  P n e u m a t i c  T o o l  Co., N ew  Y ork, 
h a s  ap p o in te d  P .  J .  C h ris ty  m a n a g e r  of 
i ts  P h ila d e lp h ia  office to  su cceed  A . M. 
B ro w n  w ho is now  m a n a g e r  of th e  new  
b ra n c h  opened  in  W ash in g to n , D. C.
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N A T I O N A L  E N G I N E E R I N G  C O M P A N Y
MACH INERY HALL BUILDING, CH ICA G O , ILLINOIS, U. S. A.

M anufac tu rers and  Sellino  Aoents lo r  C on tinen tal E uropean C oun tries:— The Georse F ischer Steel t  Iron W orks, S chaffhauson . S w itzerlan d . F o r th e  B ritish  Possessions, 
Ejfcludlnfl C an ad a  an d  A u s t r a l ia — A u hu^ s Lim ited , H alifax , E n jla n d . F o r C a n a d a -D o m in io n  E n ,In e e r in , &>.. L td .. M ontreal, C an ad a . F o r A u s tra lia  an d  New Z e a la n d -

Gibson. B a ttle  L. Co.. P ty .. L td .. Sydney. Au » tra ita________________________________________________________________

A N O T H E R  

O U T S T A N D I N G  
P R O D U C T  SUC C ES S  

b y  MULLI NG i n  t h e

SIMPSON
I N T E N S I V E

MIXER \\v.

< &  0 0  ' A ji>

B u i l t

10 Sizes

A  stiff body compound, in which the ingredients ^ re  resist

ant to combination and intimacy of distribution by the usual 

stirring treatment, readily yielded to the thorough-going 

nulling action of the Simpson Mixer.

The rubbing, kneading and smearing effect under pressure 

of heavy, wide-faced mullers, revolving on the material and 

adjustable to avoid grinding, results in a rapid distribution 

of all the elements of the mix and a strictly uniform body 

material.

The Simpson Intensive M ixer is a heavy duty, modern, 

precision machine, of high capacity and mechanical effi

ciency, low in power and maintenance cost. 3500 Simpson 

M ixers are in service on over 50 different classifications of 

process materials.

INVESTIGATE THE SIM PSON MIXER NOW  FOR GREATER UNIFORMITY AND LOWER MANUFACTURING  
COST IN THE PROCESSING OF YOUR SPECIAL PRODUCTS

SPECIAL COLD-MIX INORGANIC 
PLASTIC FOR HIGH ARC INSULATION
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PROPOSED WORK

Aniline Products P lan t—American Aniline 
P roducts, Inc., M t. Vernon S t., Lock Haven, 
P a ., T. Jam es, Yice Pres., plans to ex
pand Its p lan t facilities , including: several 
new buildings. E stim ated  cost $250,000.

Celanese P la n t—Celanese Corp. of America, 
Cumberland, Md., plans to construct a 3 
story, 100x110 f t .  addition to its  plnnt. 
Estim ated  cost $125,000.

Chemical P lan t— N ational Aniline & Chemical 
Co., 1051 South P a rk  Ave., Buffalo, N. Y., 
plans to construct an addition to its  p lan t. 
E stim ated  cost $40,000.

Clay Products P lan t—Dickey Clay Mfg. Co., 
New York Life Bldg., K ansas City, Mo., 
is having plans prepared by Alfred Bein- 
berg, A rcht., 1036 New York L ife B ldg., 
K ansas City, for a p lan t a t  Monroe and 
Q ulnotte Sts. E stim ated  cost $400,000.

Cotton Oil M ill—P lan ters  Cotton Oil Co., E ast 
5th Ave., Pine Bluff, A rk., plans to re 
build its  m ill recently dam aged by fire. E s ti
m ated cost $50,000.

Factory—In terna tiona l Latex Corp., c/o W alter 
Carlson, A rcht., D elaware T ru st B ldg., W il
m ington, Del., plans to construct a factory  
a t Dover, Del. E stim ated  cost $50,000.

Gasoline P la n t—C ontinental Oil Co., Continen
ta l Oil Bldg., Denver, Colo., p lans to con
s tru c t a n a tu ra l gasoline and pressure m ain
tenance p lan t in the H ull-Silk oil Held, 
Archer Co., North Texas. E stim ated  cost 
between $300,000 and $400,000.

Grease M anufacturing P lan t—Texas Co., Port 
A rthur, Tex., plans to construct and equip 
a p lant for the m anufactu re  of various 
grades of greases and byproducts. Estim ated  
cost $300,(J00.

Oil Refinery—Bell Oil & Gas Co., N ational 
Bank Tulsa B ldg., Tulsa, Okla., contem 
p lates the construction of an oil refinery and 
pipe lines for oil ga thering  system . E s ti
m ated cost $100,000.

Oil Refinery—Coastal Refinery, Po rt Isabel, 
Tex., plans to enlarge its  refinery including 
construction of a lead p lant fo r m anufac
tu ring  highgrade or aviation  gasoline. E s ti
m ated cost $225,000.

Oil Refinery—Robert C. Druesdow & Associates, 
SCO Omaha N atl. Bank Bldg., Omaha, Neb., 
is having plans prepared by W alter Steiner, 
E ngr., Hynes, Calif., for the construction 
of an oil refinery a t  Falls City, Neb. E s ti
m ated cost $200,000.

Powder Factory—H ercules Powder Co., 900 
M arket S t., Wilmincrton, Del., p lans to 
rebuild its  p lan t a t  Kenvil, N. J .,  recently 
destroyed by fire. E stim ated  cost $2,000,000.

Recycling P lan t—Standard  Oil Co. of Texas, 
San Diego, and Houston, Tex., plans to 
construct and equip a recycling and na tu ra l 
gasoline p lan t in the Sejita  fields of Duval 
Co. In the  vicinity  of San Diego. E stim ated  
cost $150,000.

CONTRACTS AWARDED

Ammunition Loading P la n t—W ar Dept., W ash
ington, D. C., has aw arded con tract for con
struction  and operation of am m unition load
ing p lant a t  W ilm ington, III., to Sanderson

 ----------Current Projects----------* -------- Cumulative 1940 -
Proposed Proposed

Work Contracts Work Contracts
New England...................................................................................... $280,000 S I ,428,000
Middle A tlantic........................  $2,465,000 $230,000 12,130,000 13,678,000
South.......................................................................  4,430,000 12,455,000 39,245,000
Middle W est..........................................................  28,135,000 7,980,000 4,640,000
West of Mississippi..................  2,075,000 17,312,000 27,590,000 26,276,000
Far W est.............................................................................................  4,990,000 3,238,000
C anada...................................................................  175,000 27,885,000 22,435,000

T ota l.................................  $4,540,000 $50,282,000 $93,310, C00 $110,940,000

& Porter, 52 W illiam  S t., New York, N. Y., 
on cost plus basis. E stim ated  cost $14,000,- 
000.

B utane P la n t—Tidew ater-Seaboard Oil Co., 
c/o Wm Baughan, Box 55, Palestine, Tex., 
has awarded con trac t for p lan t for the 
m anufacture of B utane a t  Cayuga near 
Palestine  to Frick-Reid Supply Co., 108 
N orth Trenton S t., Tulsa, O kla., a t  
$02,000.

Carbon B lack P lan t—United Carbon Co., 
A ransas Pass, Tex., w ill construct a  carbon 
black p lan t to u tilize w aste  gas from N a
tu ra l Gas Co. refinery In McCampbell Field. 
Work will be done by day labor and sub
contracts. E stim ated  cost $200,000.

Carborundum P lan t— Carborundum Co., B u f
falo  Ave., N iagara Falls, N. Y., has aw arded 
the  con trac t for a 1 sto ry , 78x211 f t .  ad 
dition to its  p lan t to W righ t & Kremers, 
Inc., Main and P ine S t., N iagara Falls, 
N. Y. E stim ated  cost $50,000.

Chemical Engineering B uilding—Socony-Vacuum 
Oil Co., 26 Bway., New York, N. Y., has 
aw arded th e  con tract for a 2story,78x108 f t .  
chem ical engineering building a t  its  p lan t 
a t  Paulsboro, N. J ., to Brown Bros. Construc
tion Co., 303 North Richmond Ave., A tlan tic  
Citv, N. J . E stim ated  cost w ill exceed 
$40,000.

China Factory—B ailey-W alker China Co., H .
C. Bailey, P res., Bedford, O.. has awarded 
the con trac t for a facto ry  to Dunbar Co., 
8201 Cedar Ave., Cleveland; kiln to Allied 
Engineering Co., 4150 E ast 56th St., Cleve
land. Estim ated  cost $45,000.

D istillery—B altim ore Pure  Rye D istilling  Co., 
W illow Spring R d., Dundalk, Md., has 
aw arded the con tract for a bo ttling  p lan t 
for d is tille ry  to Cummins Construction Co., 
803 C athedral S t., Baltim ore. Estim ated  
cost $50,000.

Oil Refinery—Ashland Oil & Refining Co., 
P. G. B lazer, P res., W inchester Ave., 
Ashland, Ky., plans to construct an addi
tion to its  refinery a t  C atlettsburg , Ky. 
Work w ill be done by day labor. Estim ated  
cost $350,000.

Oil Refinery—Hum ble Oil & Refining Co., 
Baytown, Tex., w ill improve and enlarge 
refinery, Including additional s teel tankage 
facilities. W ork w ill be done by day labor. 
Estim ated  cost $1,800,000.

Oil Refinery—Latonia Refining Co., Latonia, 
Ky., has aw arded the  con trac t for extensions 
and im provements to refinery, also pipe line 
work, to Dravo Corp., Neville Island, P i t ts 
burgh, Pa. E stim ated  cost $80,000.

Paper M ill—Ecusta Paper Corp., H . A. 
S traus, P res., Brevard, N. C., has aw arded 
con tract for improving and enlarging c ig
a re tte  paper m ill to F lske-C arter Construc
tion Co., Greenville, S. C. E stim ated  cost 
$2,000,000. J . E. S irrine & Co., Greenville, 
S. C., Engrs. W . G. Perry , J r . in charge 
of construction fo r engineers and J . F. 
T a te , Supt. P lan t.

P aper Mill—Badger Paper Mills, Inc ., Pesh- 
tigo, W is., has aw arded the con trac t for 1 
story, 160x240 f t. m ill to E. H. Meyer Con
struction  Co., 75 Main S t., Oshkosh, W is.

P aper Mill-^-Southland Mills, Inc., c /o  E. L. 
K urth , P res., L ufkin, Tex., has aw arded

the  con tract for new m ill for the m anufac
tu re  of new sprint paper to M erritt-Chapm an 
& Scott Corp., 17 B attery  PI., New’ York, 
N. Y., a t  $1,800,000. T o tal estim ate  in 
cluding m achinery and equipm ent $5,000,- 
000.

Processing P lan t—W oburn Industries, c /o  M. 
D. L. Van Over, P res., H arrison, N. J., and 
c /o  F. W . Hofmokel, port coinr., Browns
ville, Tex., w ill construct and equip a proc
essing p lan t a t  Brownsville to handle castor 
beans and byproducts and ex trac t oil to be 
used in the  m anufacture  of insecticides and 
fungicides. W ork w ill be done by day 
labor and subcontracts. E stim ated  cost of 
first u n it $150,000; to ta l estim ated cost 
$500,000.

Pu lp  Mill—St. M arys K ra ft Corp., St. M ary’s, 
Ga., c/o Gilman P aper Corp., 530 F ifth  
Ave., New York, N. Y., has aw arded the 
contract for 'the construction of a pulp mill 
a t  the m outh1 of St. M ary’s R iver to Morton 
C. T u ttle  Co., 862 P ark  Sq. B ldg., Boston, 
Mass. T o ta l'es tim a te d  cost $2,000,000.

Recycling P lan t—Gulf S ta tes  Oil Co., P. 
Kayser, P res ., Chronicle B ldg., Houston, 
Tex., will construct a recycling p lan t (s trip  
p lant) 15,000,000 cu. f t. gas daily, in San 
Salvador fields, Samfordyce, Tex., by day 
labor. E tsim ated  cost $250,000.

R esearch Laboratory—E. I. du P on t de Ne
mours & Co., W ilm ington, Del., has awarded 
the  con tract for a chem ical research labora
tory addition a t  A rlington, N. J., to Salmond 
Schrim shaw Construction Co., 526 Elm St., 
A rlington, N. J. E stim ated  cost $50,000.

R esearch Laboratory—Research Laboratories, 
L td., A tlas B ldg., Toronto, Ont., Can., has 
aw arded the con trac t for a 1 s tory  160xlS0 
ft. laboratory a t  Leaside, Ont., to M ilne & 
Nicholls, 57 Bloor St., W ., Toronto, Ont. 
E stim ated  cost $100,000.

Rubber Factory—Dunlap T ire  & Rubber Co. 
Goods L td ., 870 Queen S t., E ., Toronto, Ont.. 
Can., has aw arded the con tract for an ad 
dition to  its  p lan t to Milne & Nicholls, r»7 
Bloor S t., W ., Toronto, Ont., Can. E stim ated  
cost $75,000.

Rubber Factory—B. F. Goodrich Co., T. T. 
Graham , Vice Pres., 500 South Main St., 
Akron, O., has aw arded th e  con tract for 
add'.tion to its  facto ry  to C. W . & P. Con
struction  Co., 634 E a s t B uchtel S t., Akron. 
E stim ated  cost $50,000.

Rubber Factory—Lee T ire  & Rubber Co., Con- 
shohocken, P a., has aw arded the  con tract 
for an addition to its  p lan t to F. R. Heavner, 
N orristow n, Pa. E stim ated  cost w ill exceed 
$40,000.

TNT P lan t—W ar D epartm ent, W ashington, 
D. C., has aw arded the  con trac t for design 
and construction of TN T p lan t a t  W ilm ing
ton, 111., to Stone & W ebster Engineering 
Corp., 90 Broad S t., New York, N. Y.. a t 
$10,800,000. P la n t w ill he operated by E. I. 
du Pont de Nemours & Co.. W ilm ington. 
T o tal estim ate  including equipm ent $14,- 
000,000.

Toluol P lan t—W ar D epartm ent, W ashington,
D. C., has aw arded th e  con trac t to  construct 
and operate a Toluol and explosive m anu
fac tu ring  p lan t a t  Baytown, Tex., to H um 
ble Oil & Refining Co., Hum ble B ldg., Hous
ton and Baytown. W ork w ill be done by 
company forces. E stim ated  cost $9,500,000.
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