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You Buy This.

ALLIS-CHALMERS GYRATORY LOW-HEAD SIFTERS are used
for dry sifting of average products from 4 to 150-mesh screen, and in
cases of special granular products, up to 200-mesh. Consult Allis-
Chalmers regarding special screens for sifting wet or hot materials.

One of the important features of the Low-Head Sifters is the ease
with which sieves can be interchanged or replaced. By loosening 4
bolts and tension rod, door can be removed, gaining access to sieves.
Other important features: 1 — Compactness. Sifter can be installed
in limited floor space. 2 — Self-Contained Design. No expensive
millwright work required. 3 — Rubber Mountings. Minimize vibra-
tion and pumping action. For complete details write for Bulletin
B6124. ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN.
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NEW I'»

FOR HIGH-SPEED, UNIFORM HEATING
OF NON-METALLIC MATERIALS.......

ERE’S a big advance in electronic heating—the new RCA

2-kw generator that automatically times the heating cycle,
and automatically maintains maximum heating rate by compen-
sating for changes in electrical properties of the heated sub-
stance as they occur.

Simple to operate! All you do to operate the RCA “2-B,” once
it is set up, is set the object to be heated on a plate (at top of
unit), close the cover, and press the sfari-button. When the pre-
set time interval expires, the power goes off and the cover pops
open. It’s actually “as automatic as your toaster."”

Application: The RCA 2-B will deliver up to 6,800 BTU per
hour. Itis ideal for heating all manner of non-metallic substances
—wood, plastics, rubber, chemicals, glass, ceramics—so long as
composition is uniform. Where the material to be heated is in
such form or so dimensioned that it does not fit the built-in
applicator arrangement of the standard model 2-B, a modified
type for operation with an external applicator system can be
supplied.

The 2-B is ideal for heating plastic “preforms” before molding,
and for quick curing of plastic-bonded wood parts. One pound
of plastic material can be brought from room temperature to
275°P. in about 60 seconds.

Uniformity of Heating: This method of applying heat to non-
metallic substances results in an even temperature rise all the
way through the material; the center heats as quickly as the
outside because the heat is “bom” where it is needed. This result
is achieved by passing high-frequency electricity “through” the
material. The uniformity of heating makes it possible to heat at
a high rate without developing “hot spots” within the material.

Power Demand: The power demand of the RCA 2-B is approxi-
mately 4 kw at 85% power factor when delivering full rated out-
put. Standard 220-volt, single-phase 60-cycle power is required.

2-Kw
Neater

Write Today for further details, or for specific information
about the application of electronic heat to your processes. RCA
can supply standard electronic heating equipment in ratings up
to 100 kw (340,000 BTU per hour). Send the coupon for free
bulletins. Radio Corporation of America, Electronic Apparatus
Section (70-47C). Camden N. J.

BUY MORE WAR BONDS

(Please Check)
O Bulletin on “RCA Electronic Gener-
ator Model 2-B”

0O “Heating Wood with High-frequency
Power” — 12-page semi-technical
article.

RCA, Electronic Apparatus Section, Camden, N. J.
Gentlemen: Please send the items checked to:

Company...
Address......
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Control over Certain commodities to continue after V-E Day .
Business to shape own reconversion with minimum of WPB inter-

ference .
during reconversion

. . Regulations over pilot plant construction to he relaxed
Action against producers of methanol
from wood is speeded hv Dept, of Justice
sede cotton as big consumer of fertilizer

marketed over 600,000 tons of fertilizer last year

. . . Forage crops super-
Farmers’ co-ops

. .. Government

will step harder on private monopolies, but will itself foster inter-

national cartels .

. . Ceramics industry can expect more natural gas

after Jan. 1 ... Little more alcohol for beverages in 1945

CHEMICAL CONTROLS CONTINUE

government men describe
the readjustment period for industry after
V-E Day, they enumerate certain commo-
dities which must still be controlled.
Among those always mentioned arc cer-
tain Chemicals, generally not specified by
name. Perhaps Freon is most often men-
tioned as a chemical that will surely be
scarce and therefore allocated. Other
scarce items which will be allocated dur-
ing this reconversion period arc lumber,
pulp and paper products, a few rare metals,
and such items as are peculiarly important
in manufacture for the defeat of Japan.

W henever

FREE JUDGMENT BY BUSINESS

Reconversion largely with free Judg-
ment by business executives is the policy
unanimously adopted by the War Pro-
duction Board under its new chairman,
J. A. Krug. Since Nelson went to China
the procedures of the Board have con-
tinued largely according to the pattern
which he had been proposing, perhaps
even speeding up a bit. Thus the govern-
ment puts it up to business to plan to
carry out a reconversion with a minimum-
of V'ashington dictation.

Two kinds of controls arc contemplated
for.more or less extended periods. A few
will deal with raw materials much in the
fashion of allocation procedures of the war
period. Some chemicals are included in
the list, as indicated above. The other
controls will have to do with a preference
system so that those most urgently needing
civilian goods for civilian purposes will
have a little prior opportunity over "those
who just want them.” Thus some sort of
guiding hand will be kept on the program
of truck and tractor distribution, the sale
of scarce devices, and products of other
types where scarcity can be expected even
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some months after resumed manufacture
is achieved on a substantial scale.

TIHE DAY GERMANY FALLS

The day Germany falls was chosen as
the day on which to send out many war
manufacturing cancellations. Warnings in
advance of that date were beginning in
early September for certain contractors.
All contractors were urged to plan now
how they would arrange their affairs should
part of the cutback fall on them.

PILOT PLANTS NOW

It is anticipated that there will be no
longer any difficulty’ under limitation or-
ders for the procurement of materials
with which to build pilot plants for post-
war guidance in industry. There is per-
haps one significant limitation on this en-
couraging news. For certain pilot plants
chemical engineers need certain very scarce
kinds of equipment. It will be essential to
get parts of that kind through the allo-
cation or preference programs which are
planned for after V-E Day. But a permit
merely to undertake construction of a
pilot plant will not be needed in this re-
conversion period.

BETWEEN V-E AND V-J DAYS

Industry will not get the answer to the
question of how much military production
will be required after the fall of Germany
until the Army indicates what its require-
ments will be. Shortly after the Army
makes up its mind, WPB may be expected
to give industry a very well-drawn blue-
print from w'hich to operate until the fall
of Japan. Navy' requirements will not be
cut until the fall of Japan is in sight.

While waiting for some definite w'ord
from the Army, officials of WPB have
drawn up limited plans and staked out
the areas in which various divisions are to
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e MALCOLM BURTON, Washington Correspondent

operate. The opinion was unofficially ex-
pressed by officials of WPB that although
the work on reconversion has been pushed
on the advice of the Army, actually nothing
can be done until the Army makes known
the extent of its plans. It would seem
that the Army had reversed its position or
the subject of planning for reconversion
but was still dragging its feet.

SLOW ITALIAN COMEBACK

The chemical industry of Italy was
very largclv electro-chemical in nature, or
interlocked with electrochemistry. It is
expected that the comeback of this division
of Italian business will be very slow in-
deed.

Throughout much of Europe the Nazis
talked more about demolition of occupied
areas than they accomplished in fact. But
the demolition of Italian facilities is rcli-
ablv reported to have been very extensive.
The Nazis apparently took a special de-
light in destroying hydroelectric and elec-
trochemical properties. If this situation
proves to be as Washington now under-
stands it, American industry need not ex-
pect renewal of Italian chemical enterprise
on a large scale for a considerably longer
time than is probable for other European
activities,

STOP IT NOW!

Continued sales practices that arc called
illegal and monopolistic will stop right
how, if the Department of Justice is
granted an injunction against producers of
methanol by hardwood distillation. Re-
quest was made in the District Court of
New York for such injunction to stop the
defendants of this industry from “illegally
fixing prices, curbing production, and
eliminating competition” in the sale of
methanol from wood.

The defendants in this civil proceeding
are the same, plus Ford Motor Co., as
the group in criminal proceedings started
last April which made the same charges.
The purpose of the present action is to get
rid of these monopoly proceedings without
waiting for a postwar criminal trial and
the punishment which the Department
hopes to impose.

One excerpt from correspondence be-
tween two of the defendants as published
by the Department says: “You realize,
of course, in this Denaturing Business we
are riding on very thin ice. We are
getting an absurdly high price for a product
that can be duplicated synthetically, and it
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vaaaiaaaaaaiai na mmm operation offers
tremendous advantages on many applications and you’ll find
it’s easy to secure even greater advantages from your variable

speed drives when you use Master Speedrangers.

Greater advantages because the Speedranger is a compact inte-

gral unit.... only one unitto mount... saves space, saves money.

Greater advantages because Speedrangers are available for
every current specification, every type enclosure, with gearheads,
unibrakes .. .and in the whole wide range of types in the Master
line. This wide flexibility makes it easier to secure just the right
drive for each installation.

For example, note the two Speedrangers on the machine
below. One is supplied for flange mounting and the other for
side wall mounting. Thus they fit neatly into the machine
economical to use .. .easy to apply.

And it’s easy to keep right on enjoying these advantages
because the all-metal construction of the Speedranger insures
much longer trouble free service than units in which less durable
materials are used. In addition, the complete Speedranger is
designed and manufactured as a unit in one plant
by one manufacturer, so there is no division
of responsibility for its satisfactory operation.

Investigate how easily YOU can secure the
many advantages of variable speed operation

when you use Master Speedrangers.

THE MASTER ELECTRIC COMPANY
DAYTON 1, OHIO



is a matter of pure cooperation and some
politics that we are enjoying the position
of supplying these goods . .

STRANGE UNIT, THE “TOR”

American engineers and physicists have
lately been puzzled by a new unit appear-
ing in the technical literature. Specialists *
in the Bureau of Standards explain that
this unit, the Tor, is’an abbreviation for
the name “Torricelli.” One Tor is the
pressure equal to a column of 0.75009 mm.
of mercury under standard conditions. It
appears that this term was intended to
be a simple unit equal to 1,000 dynes
per sg..cm. or equal to 1,000 baryes.

This unit originated quite a number
of years ago in international discussions of
physicists. It has been used principally
by Dutch scientists of Leyden but is only
rarely used in England or the United
States. Although having little usage here,
it will be found in the technical literature
often enough that the engineer must under-
stand it.

HAY INSTEAD OF COTTON

Cotton used to be a major crop using
fertilizer. It is still extremely important,
but is a shrinking market because of a
decline in demand for this textile fiber.
Now National Fertilizer Association is
giving greater emphasis to the use of
its products on pastures and for hay crops.
There seems to be an insatiable demand
for milk and milk products. This is likely
to increase the need for efficient pasture
and hay development. Chemical industries
interested in fertilizers will watch this
trend as it is an ultimate market of im-
portance. Furthermore, agronomists state
that the kinds of fertilizer needed in many
areas may be quite different when forage
is the objective instead of fiber.

CO-OPS, GOOD CUSTOMERS

M arketing fertilizers by cooperative as-
sociations of farmers has been steadily
increasing for many years. Farm Credit
Administration data are quoted by National
Fertilizer Association to show the verv
great importance of this even in wartime.
It is reported that 17 major co-op associa-
tions last year .sold $19,871,000 worth f
fertilizer. That must have been at least
600,000 tons at a typical price. Washing
ton is encouraging this trend, which means’
that chemical producers supplving raw
materials must consider the farm associa-
tions as outstanding among those who
need education about chemical raw mate-
rials for the farm.

POTASH PROGRAM: A FLOP

From all appearances, the government's
potash program has flopped. The Depart-
ment of Interior has not told exactly what
happened-to cause them to give up their
idea of going into the business of produc-
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ing potash for fertilizer. The top officials
reluctantly concluded that the government
could not compete with private industry
in this *field when the drilling program
failed to locate the raw material.

NEW CARTELS

Regardless of the administration in
power next year it is expected that there
will be numerous international organiza-
tions established which are in effect little
different than the prewar cartels. The
wheat program must be continued for
stabilization of that surplus grain in world
markets. The petroleum agreement with’'
Great Britain represents another sort of
plan “necessary’ for the protection of
America.” It is stated to be a plan to
protect against scarcity; but actually one
of its most immediate effects in industry-
wili be to prevent gross waste which so
readily comes from temporary or local sur-
pluses of cmde oil.

A dozen other commodities are likely to
be subject to discussion on an international
basis and may be governed in the near
future by comparable agreements. Any
type of goods that is important in interna-
tional trade affecting the United States is
expected to be so considered if not actually
regulated, almost regardless of the political
or economic leanings of the administration
in power. Congress is largely ignored in
these negotiations until commitments arc
made which are very difficult if not im-
possible to modify by legislation.

CARTELS, GOOD AND BAD

W ashington simultaneously presses two
conflicting policies regarding cartels. It
undertakes to attack private cartels without
distinction and it proceeds to organize gov-
ernmental cartels where thcv serse the
official convenience.

This conflict in policies is frequently
criticized, but no change is expected. The
Anti-7 rust Division of the Department of
Justice will unquestionably continue in
the next year much more aggressive anti-
monopoly proceedings, unless there is a
change in top administration policy. The
present staff in Justice believes tliat they
have in this anti-cartel campaign the best
basis for securing continuance or even ex-
pansion of the authority and funds for
their work. Thus, the word “cartel” is
going to be used freely, even promiscuously.

DDT IS TOXIC

o fficial Washington has not yet made
up its mind as to the meaning of new
very' specific conclusions regarding the
toxicity of DDT to both animals and hu-
mans. The toxicological studies of the
hood and Drug Administration recently
released indicate that very severe limita-
tions are likely to be placed by various gov-
ernment agencies on the postwar applica-
tions of this important insecticide. TTie
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government agencies are continuing their
investigations in the hope that they may
define proper mehods of application which
will not unduly interfere with the use of
this new chemical which has had such
wide acceptance during the war period for
relieving otherwise difficult conditions in
the field, especially abroad. Frank criti-
cism based on toxicity docs not indicate
any desire of the government officials who
made the report to place even a single un-
necessary restraint.

POST-WAR ALUMINUM

estimates of the require-
ments for light metals after the war have
been surveyed by government specialists.
One of the most significant results has
been a recent summary published by
W alter A. Janssen, metals specialist of the
Bureau of Foreign and Domestic Com-
merce. This observer points out that
“among all estimates expressed, the figure
900,000,000 pounds is heard most often.”
Thus, the Department of Commerce ap-
parently accepts that guess as to annual
postwar aluminum consumption as one
from which to proceed in its other post-
war forecasting.

The breakdown of major uses by indus-
try of aluminum in early postwar years is
then calculated as follows: Transportation
34 percent, machinery and electrical ap-
pliances 12, cooking utensils 10, building
construction 9, electrical conductors 8,
chemical 5, foundry and metal-working 5,
food and beverages 5. ferrous and non-
ferrous metallurgy 4, and miscellaneous 4.

Numerous

SULPHURIC ACID SHORTAGE

Aside from the few places where a spot
shortage of sulphuric acid may occur the
Louisiana-Texas-Oklahoma area is the only
place where a shortage is a more or less
chronic condition. Requirements on the
W est Coast are being met since additional
capacity was made available in that area.
No new capacity will be provided in the
mid-South, according to present official
thinking.

If the high octane gasoline and explosive
programs require more acid than they have
been getting, the shortage will be satisfied
bv taking it from the fertilizer industry.

FARM WASTE STUDIES

Part of the synthetic liquid fuel pro-
gram of the government is to be the manu-
facture of liquid fuels from agricultural
and forestry wastes. That project is under
the direction of E. C. Lathrrp at the
Peoria Regional Laboratory of the Bureau
of Agricultural and Industrial Chemistry.
This will not be a further expansion of
the routine studies for the manufacture of
alcohol from cellulose. Quite a different
program is planned.

This Laboratory has done important
preliminary work on processing of these
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£ TYGON Paint is an effective safeguard for metal,

concrete or wood surfaces against corrosive attack by
acid or alkali fumes, condensates or spillage, or for sur-
faces exposed to oil, gasoline, alcohols, moisture, salt air
or other tough weather conditions.

Tygon Paint is not an ordinary paint. It is pure Tygon —
the chemically inert, rubber-like plastic used to line acid
tanks— liquefied by the addition of proper solvents. On
evaporation of the solvents a tough, sturdy, durable film
of pure Tygon remains. Unlike ordinary paints Tygon
is not subject to oxidation and does not chemically de-
teriorate with age.

Tygon Paint is easily applied by spray gun or brush. Sur-
faces should be clean, free from old paint, rust, grease or
dirt. One coat of rust-inhibiting Tygon primer is applied,
followed by one or more Tygon topcoats. Tygon Paint air
dries quickly to a lustrous, easily cleaned surface that
resists accumulations of greasy scum or dirt.

Make your own tests: On request we will be glad
to send you a test sample of Tygon Paint so you may
determine its effectiveness in your own
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O Resistant to most acids, alkalies,
and alcohols

* Unaffected by oil, grease, gaso-
line, fresh or salt water

9O Non-oxidizing — does not crack,
chip, craze or "weather”

9 Non-flammable when dry — will
not support combustion

¢ Can be formulated to be non-
toxic, tasteless, odorless

9 May be air-dried or baked

9 Awvailable in white, black, clear,
gray, green, red, blue, aluminum

Visit
NATIONAL CHEMICAL EXPOSITION
Chicago — November 15-19
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agricultural wastes during the last year or
two. The new funds (over $400,000) will
permit the building and operation of a
small pilot plant to test the economic sig-
nificance of these methods. Intermediate
products will include both lignin and fer-
mentable sugars. Some attention will also
be given to the pentoses and means for
their utilization. The broad objective of
new liquid fuels will be directly served;
but an important amount of byproduct in-
formation is expected which will have a
bearing also on cellulose from either farm
or forest as a raw material for many other
chemicals.

more gas for ceramics
shortage Of natural gas for fuel in
china and other ceramic industries of the
Appalachian region has been a serious
problem in recent years. Those industries
are, therefore, receiving with enthusiasm
the Washington forecast that more natural
gas will be available this year than last.
WPB says of this situation: “Construction
of the Texas gas pipeline is progressing sat-
isfactorily and it is expected to be ready
for use around Jan. 1, 1945. When com-
pleted, it will carry about 200 million cu.ft.
of gas a day into the Appalachian area. 1llie
gas storage program is also being carried
out successfully. It was estimated that
about 29 billion cu.ft. of gas would be
available in underground storage by winter,
about two billion cu.ft. more than was
available last winter.” Despite these new
supplies the ceramic industry may occa-
sionally have to close down on gas usage
briefly at periods of peak demand for
home-heating or war-industry use.

ALCOHOL TO NEED RULES

The alcohol program for 1945 is al-
ready broadly determined. No speed-up or
war success can possibly permit extensive
natural rubber delivery to the United
States next year. This, means that for
most of the year synthetic rubber from
alcohol will remain the backbone of our
rabber program. The first important shift
from that plan is expected only when large
increase can be arranged for butadiene
supply from petroleum.

Some relief from restrictions from alco-
hol usage will probably be made during
the winter. Also the hope is held out to
the beverage industries that they may have
another holiday from industrial alcohol
manufacture in the not too distant future.
This hope is, however, conditioned partly
on the assumption that the bottleneck in
the rubber program will remain in labor
supply at the tire factories. Should a large
number of workers suddenly become avail-
able for tire making, there may be in-
creased demands for buna rubber which
will somewhat delay relief of pressure on
the alcohol program.

It is definitely forecast by officials that
both sugar and molasses will he verv
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scarce next year. This means that more
alcohol must be made from grain, which
is expected 'to be abundant. Already re-
strictions on use of grain sorghum have
been removed; and plenty of corn and
wheat seem assured.

PRICING AND RE-EMPLOYMENT

Pricing of civilian items on which pro-
duction will begin after Germany collapses
may be the key to the rapid re-employment
of labor released from war industries. Of-
ficial estimates put the number to be laid
off within 24 to 36 hr. after the fall of
mGermany at from one to three million.
War production is scheduled as if the
European phase would not end until late
1945. Hence the abrupt slash. It is
estimated that more than nine million will
be affected, some by actual separation from
industry and others by the abandonment
of overtime pay.

Planners close to the White House arc
endeavoring to find a formula” by which
prices of civilian items will be kept low
enough to be within the reach of labor.
Since the purchase of durable goods such
as refrigerators arid automobiles is from
income rather than savings, the psycho-
logical problem is to establish prices which
people with reduced incomes will find
within reach. W ithout this buying to
stimulate the civilian industry, reconversion
and re-employment will be slow and may
bring on a declining spiral of industrial
activity.

OPA economists expect to handle big
manufacturers on a direct negotiation basis
with a formula for the smaller producers.
No announcement may be expected from
OPA until the last possible moment. AH
moves will be toward a high wage, high
production, low cost economy.

SYNTHETIC LIQUID FUEL

Investigations which will lead to the
final selection of sites for the location of
laboratories and pilot plants to carry out
the Bureau of Alines’ synthetic liquid fuel
program are now underway. The Bureau is
sending engineers to report on all sites
with promise. In September, field parties
were in Wyoming examining proposed sites
for pilot plants for the liquefaction of coal
or lignite. The investigation will cover not
only Wyoming, but also the states of
Utah, Colorado, the Dakotas and eastern
Montana.

Two demonstration plants are being
planned, one to be located in the East
and the other in the West, Each plant
will be able to handle synthesis gases
from either coal or agricultural and forest
products. A third demonstration plant is
contemplated for oil shale. Experimental
laboratories and small pilot plants will be
needed for each of the three methods.

More information on this program on
the synthesis of liquid fuels appears on
p. 84 of the May, 1944, Chem. & Met.

SURPLUS PROPERTY ACT

One of the serious defects in the Sur-
plus Property Act of 1944 is the provision
that any of a dozen types of plants costing
more than $5,000,000 can not be sold
without the consent of Congress. That
is expected to be a great handicap in the
disposal of some of the special facilities
which cannot be sold for as much as a
tenth of their original cost. Even before
the bill had received the President’s signa-
ture a number of larger concerns who
would naturally compose the market for
the big government plants expressed their
reluctance to submit themselves to the
Congcssional inquisition that would be
required before the purchase could be
ratified.

TYPES OF FACILITIES

The Surplus Property Act.lists 12 types
of facilities concerning which a report,
must be submitted to Congress within
three months after enactment. Included
in the report must be a description of the
property, cost and locality, outline of the.
economic problems that may be created
by the disposal of the property and a plan
for "the carc and handling, disposition and
use of the property consistent with the
policies and objectives set forth in this
act.” The facilities listed are as follows:

“(1) Aluminum plants and facilities;
(2) magnesium plants and facilities; (3)
synthetic rubber plants and facilities; (4)
chemical plants and facilities; (5) aviation
gasoline plants and facilities; (6) iron and
steel plants and facilities; (7) pipe lines
and facilities used for transporting oil;
(8) patents, processes, techniques, and in-
ventions, except such as arc necessary' to
the operation of the plants and facilities
herein listed; (9) aircraft plants and facili-
ties and aircraft and aircraft parts; (10)
shipyards and facilities; (11) transpor-
tation ficailties; and (12) radio and elec-
trical equipment.”

PLANT CONTRACT OPTIONS

Industries .which have been building or
operating plants for the government under
contracts that included options to buy will
presumably still have that privilege despite
the new surplus property disposal act. Such
companies have a legal and binding ar-
rangement with the government. That
arrangement would prevent such property
from becoming "surplus” until all of the
provisions cf the lease arrangement have
been satisfied.

This is an extremely important probable
(almost certain) interpretation of the new
law. It means that chemical process in-
dustries will not have to wait many months
for Congress to say whether such plants
can be “sold” if they decide to take them
over under their lease option arrangements.
Such taking over will not be a “sale,” ac-
cording to the best Washington guesses
early in October.
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Soon the great bombers will take offon another history-making raid. The briefing session
has charted the mission in minute detail—each crew knows its exact task. Eyes on

watch, an officer calls out, “In 15 seconds it will be 4:08 ... 10seconds ... 5, 4, 3, 2, 1,
check— 4:0S.”

The success of a large-scale aerial attack depends on a multiplicity of supporting
factors, including supplies, data on the target area, weather, flight courses, altitude and
approach of the bombing run. And timing.

Similarly, the timing of production schedules is all-important in successful manu-
facturing operations. When raw materials meet specifications one source of costly delays
is avoided. Columbia’s reliability in this respect helps maintain production ... an

important reason why Columbia is the preferred supplier for so many manufacturers.

COLUMBI HEMICALS

PITTSBURGH PLATE GLASS COMPANY
COLUMBIA CHEMICAL DIVISION

GRANT BUILDING « PITTSBURGH 19, PA.

CHICAGO + BOSTON = ST. LOUIS « PITTSBURGH <« NEW YORK - CINCINNATI
CLEVELAND = PHILADELPHIA < MINNEAPOLIS <« CHARLOTTE
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HEXACHLORETHANE is one of the
smoke-producing chemicals which our
Chemical Warfare Service has used to
such great advantage on every front.
Screening our operations from observa-
tion has reduced enemy effectiveness and
kept down our casualties. As indicated
by the name, chlorine is one of the in-
gredients of hexachlorethane, and
Columbia isone ofthe principal producers
of chlorine required for this purpose.

ALLYMER—Columbia’s recently an-
nounced thermosetting plastic—is truly
a “contact-pressure” resin. In making
laminated products, only enough pressure
is used to keep plies in contact with the
mold. The relative simplicity of the tool-
ing necessary when Allymer is used and
the large complicated sections which can
be made greatly extend the application
possibilities for laminated parts. Re-
search reports and other data are available
on request.

w im r

Til'wWIT
HOMEMAKERS, who have despaired
of the ugly black marks left on floors by
rubber-shod members of their families,
can now eliminate this nuisance by in-
sisting that “no-mark” soles and heels be
obtained. Those two remarkable
Columbia pigments, Calcene T and
Silene EF, are being used with GR:S to
make a highly satisfactory no-mark sole
and heel stock. Primarily developed for
the rubber industry, new uses for these
pigments are being uncovered in numer-
ous other fields. Write for information.

THOUGH THOUSANDS think of
“bicarb" only for the relief it brings to
certain stomach maladies, Sodium Bi-
carbonate serves in scores of other im-
portant uses in a variety of industries.
To name but a few— in the baking and
milling field, particularly as an ingredient
of baking powders and self-rising flours
... inthe leather industry, asa neutralizer
in tanning operations ... in textile
manufacturing, for the prevention of
timber mold. Columbia manufactures
three grades of Sodium Bicarbonate in
various granulations to meet the specific
needs of customers in every field.

COLUMBIA CHEMICALS include
Soda Ash, Caustic Soda, Sodium Bicar-
bonate, Liquid Chlorine, Silene EF (Hy-
drated Calcium Silicate) Calcium Chloride,
Soda Briquettes, Modified Sodas, Caustic
Ash, Phosflake, Calcene T (Precipitated Cal-
cium Carbonate) and Calcium Hypochlorite.



I NTERPRETATI

This installation covers orders, rules and
regulations issued by the W ar Production
Board and the Office of Price Administra-
tion during September. 1944. Copies of
each item interpreted here may he obtained
from the appropriate federal agency;

SYNTHETIC ORGANIC SOAPS

Allocation control has been placed on
distribution of synthetic organic soaps.
This control applies only to supplies for
the military services and industry' will con-
tinue to receive allotments in accordance
with the established preference rating pro-
cedure now in effect. These soaps have
specialized military uses such as germicidal
rinses, softening of salt water and for
mobile laundries in combat areas. Priority
ratings will be granted to industry for use
in production of rubber, textiles, dyestuffs,
leather, metal, pulp and paper, insecticides,
germicides and dairy cleaners and for
special industrial purposes. About 25
percent of the output will Ire available for
industry.

AVIATION GASOLINE

Distribution of 73 and 80-octane
gasoline to private planes has passed from
the control of OPA to the Civil Aero-
nautics Administration. Distribution will
follow the plan employed by the Petroleum
Administration for War on higher octane
aviation gasoline, which docs not involve
coupon rationing. Allotments will be made
to airports and will be distributed by the
operators in accordance with standards
established by CAA, in conservative quan-
tities sufficient to permit civilian airports
to remain in operation for specified pur-
poses.

INSECTICIDE MATERIALS

orders governing arsenic,
rotcnone, pyrethrum and copper chemicals
have been revoked and these products are
now under the regulations as set forth in
Order M-300. The transfer has made no
difference in the allocation procedure for
arsenic and copper chemicals. All produc-
tion involving the use of rotcnone must
now-receive WPB authorization. Prior to
"The current amended order, persons were
permitted to manufacture or process in-
secticides containing a maximum of one-
half of one percent of rotcnone without
specific permission.

Previous

BISMUTH CHEMICALS

Adequate supplies of bismuth chemi-
cals will be available to meet all civilian re-
quirements for medicinals for the fourth
quarter of this year according to a WPB
announcement. While the supply appar-
ently will be large enough to take" care of
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requirements, it is not expected that alloca-
tion controls will be lifted in the near
future as a change in military needs might
alter the supply situation.

BENZENE AND TOLUENE

Civilian allotments of benzene, toluene
and xylene have been drastically cut as a
result of increased military requirements
for use of these chemicals in aviation gaso-
line and TNT. The situation is expected
to remain tight until next April. Benzene
is used to raise the octane rating of aviation
gasoline but small amounts will be available
for lacquer thinners and aniline dyes.
While expanded ordnance requirements
for toluene in the production of TNT have
brought corresponding cuts in civilian allot-
ments it is stated that WPB may reduce
the amounts available for gasoline so as to
favor the production of explosives. The
increase in use of xylene in aviation gaso-
line has cut down its use in protective
coatings but also has spurred efforts to
increase production and WPB is taking
steps to enlarge the output of xylene from
petroleum.

GLASS CONTAINERS

The glass container quota order has
been amended because supplies have been
quite large for some months. Chemicals
have been added to the unlimited use
while quotas for all other products have
been increased by approximately 30 per-
cent. More freedom in the use of glass
containers is given to the small packer
with the exemption figure doubled from
that previously in effect.

REFRIGERANT CHEMICALS

Continued use of substitute refrigerants
such as methyl chloride, sulphur dioxide
and ammonia, has been ordered by WPB
to take the place of freon-12 as the latter
is in limited supply. Earlier in the month
the industry' committee had discussed the
problem of supplies and it was reported
that of the 1,060 tons of hydrofluoric acid
promised producers of freon for October,
only 685 tons will be available at that
time. Acid plants are producing only
about 75 percent of their overall expected
capacity because manufacturers  over-
estimated their production capacity and
because two new plants failed to begin
operations on scheduled time. Plans for
increasing acid capacities by 10 percent arc
under consideration.

SILICA GEL

Demand for silica gel for moisture-proof
packaging of military materials has in-
creased to a point where this material has
been placed under the control of Order
M-300. Catalyst grade and desiccant
grades that are finer than 80 mesh have
not been placed under allocation. The
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catalyst grade is used in the petroleum in- -
dustrv and the fine desiccant grades are
used in industrial gas masks and for cable
splicing.

DYESTUFFS AND PIGMENTS

Restrictions pertaining to use of dye-
stuffs and organic pigments exported from
the United States to Canada have been
modified in an amendment to Conserva-
tion Order M-103. The amendment
merely eliminates restrictions on the use
of dyestuffs by Canadian consumers. It
docs not affect distribution of dyestuffs to
Canada or the distribution or consumer
use of dyestuffs within the United States
which still remains under control.

PRICE REGULATIONS

DICIILOR -DIPHENYL -TRICHLOROETHANE
(DDT) has been exempted from price con-
trol. This action was taken because the
constant change in specifications used in
preparing this insecticide precludes any
immediate and accurate determination of
prices. When its final processing specifica-
tions are determined an order will be issued
controlling the price.

Maximum prices for reclaimed rubber
were raised one-quarter cent a Ib. on
Sept. 9 to help compensate manufacturers
for increases in scrap rubber, labor, and
other costs that have occurred since Dec.
1941 when the earlier ceilings were estab-
lished. Ceiling prices vary as they arc the
highest prices charged by each seller dur-
ing the base period, Nov. 5, 1941 to Dec.
5. 1941.

Permanent maximum prices went into
effect Sept. 20 for gum resin. The maxi-
mums are at levels based on average prices
in June and July of this year on the
Savannah Cotton and Naval Stores EXx-
change. The prices range from S4.81 for
B to $6.32 for WW and X, the fig-
ures being per 100 Ib., net, in drums.

A price of $4.50 per unit of ammonia
has been set for castor pomace in bags,
fob point of production west of the 100th

meridian. which runs through North
Dakota, South Dakota, Nebraska, and
Texas. This action reflects the higher

transportation costs on castor beans shipped
from New Orleans to the west coast. The
price of $2.90 per unit of ammonia for
pomace produced east of the 100th merid-
ian remains unchanged as does the maxi-
mum of $15.50 per ton for unground
castor cake.

Higher prices were authorized in an
order, effective Sept. 21, which sets a
maximum for ester gum with a resin con-
tent consisting wholly of gum .resin and
wood resin, the maximum is equal to the
weighted average of $0.1125 and $0,095,
w'eighted according to -the percentages by
weight of the two types of resin.

Due to higher primary costs,’ceilings for
wattle bark and extract were raised $3 a
ton for bark and 25-45 c. per 100 Ib. for
extract.

CHEMICAL & METALLURGICAL ENGINEERING
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# In the chemical industry, working

under high production pressure, po-

tential respiratory dangers from toxic

gases call for constant vigilance and
ready protection for workers. The M.S.A.
Industrial Gas Mask answers the problem
of saiety in emergencies—today, as for years
past in every industry—with a broad selec-
tion of canisters for protection against
practically all industrial gases; better wear-
ing ease, and unhampered working freedom.
The All-Vision Facepiece permits unob-
structed vision through wide-area lenses,
provides comfortable, gas-tight fit on any
face, and is easy to clean and keep clean.
Let us show you the many reasons for this
Mask's top popularity in industrial gas
protection!

MINE SAFETY APPLIANCES CO.

BRADDOCK, THOMAS AND MEADE STS., PITTSBURGH, PA.
DISTRICT REPRESENTATIVES IN PRINCIPAL CITIES
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IS always uniform
and free from
unwanted Impurities

W hether you buy by the carload
or in individual cylinders, Dia-
mond Liquid Chlorine is always
dependable in purity and uni-
formity. A very important part
of our manufacturing process is
the rigid control over quality

step.

Specify DIAMOND to insure
the quality of your Liquid
Chlorine. '

DIAMOND
ALKALI CO.

PITTSBURGH 22, PA.
\ AND EVERYWHERE
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precision optical facilities. 2. Ninety years of optical engineering. 3. An Optical Scientific Bureau. 4. Its own optical glass piam.

A

ENLIST YOUR
DOLLARS

Buy
War Bonds

A brightly lighted laboratory window in a darkened build-
ing ... a closely guarded door by signs such as
these you may recognize the hardworking scientists who
are creating America’s deadliest new fighting tools,
through the O.S.R.D. (Oflice of Scientific Research and
Development). Armed with the instruments which science
knows best how to use, these selfless six thousand have
already saved unnumbered lives, countless ships and planes.

They work in hundreds of laboratories throughout the
country, laboratories which are equipped with the finest
precision optical instruments. Their work is coordinated
by a scientific high command, the O.S.R.D. They wear no
uniforms nor medals, but work tirelessly for the triumph
of Freedom.

W e are proud to be able to cooperate with the scientists

How Secret Weapons are Born...

working under O.S.R.D.; proud, too, of the part that our
instruments have played in the furtherance of their efforts.
In the able hands of these men the microscopes, spectro-
graphs, m'etallographs, refractometers, projection equip-
ment, and other specialized Bausch & Lomb instruments
have become weapons of war as important to the
winning of battles as the rangefinders, aerial camera lenses,
binoculars, and other B&L military optical instruments.

BAUSGH & LOMB

OPTICAL CO., ROCHESTER, N.Y.

EST. «UHT 1853

Makers of Optical Glass and a Complete Line of Optical Instruments for Military Use, Education, Research, Industry and Eyesight Correction and Conservation



PROCESSING EQUIPMENT

Igher Vacuum

Opens Up Entirely New
Fields of Manufacture

Higher Vacuum makes possible manufacture in the "substrato-
sphere," at pressures within the micron range. It offers Industry an
amazing new tool with which to better product quality and reduce
processing costs. It opens up entirely new fields of endeavor . ..
processing of blood plasma and penicillin for example.
We pioneered in the field of Higher Vacuum ... for 30 years have
been developing processes . .. been engineering and building
equipment, pumps, gauges and other auxiliaries with which to
carry out these processes. A High Vacuum installation by Stokes
is a complete system, engineered and built to make it easy and
. economically practicable to obtain and utilize Higher Vacuum to
Outstanding Products its full advantage.

F. .. STOKES MACHINE COMPANY
Manufacture mH4  _on t-

PLASMA
PENICILLIN
MAGNESIUM
OPTICS
FOODS

-

CHEMICAL
SPECIALTIES

VITAMINS

LABILE
BIOLOGICALS
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FROM MINE, FARM AND FOREST

Tomorrow's Industries

here do we go from here? What
have we learned in these four hard years of war production?
W hat have we got in the way of new technology, plants, re-
sources that will help us in the job ahead? Glorious vic-
tories in Europe and the Pacific are bringing new challenges
to the chemical industry and profession. It is time we re-
appraise our resources in preparation for both reconversion
and reconstruction.

Fortunately the Third National Chemical Exposition in
Chicago next month comes at a time when it can help most
in preparing for the future. Part of that preparation must
begin in our own minds as we think through with the plans
and problems we face as chemists and chemical engineers.
Part has to do with our plants and processes that must be
put back into peacetime production. Part is the bigger pol-
icy-making job for chemical industry as a whole and the role
it is to play in both regional and national economy.

In this period of introspection and self-appraisal we must
get down to the fundamentals on which our industries are
based. Most elemental of these are the raw materials that,
together with other economic and technical considerations,
determine plant location and scale of operations. In chemi-
cal industries that famous trinity of sources —mine, farm
and forest —immediately suggest a study of our vast mid-
western empire, particularly those fourteen states that lie
west of the Alleghanies, east of the Rockies and north of
Tennessee. In them is to be found more than half of the
nation’s war production. Their plants formerly accounted
for a third of the output of the process industries. Some-
where between the two is the goal toward which this area
is reaching in its plans for reconstruction.

This Chemical Exposition issue of Chem. ¢r Met. has
been planned to help in this review of fundamentals. A
series of charts picture the broader outlines of our de-

pendence upon the products of mine, farm and forest. Then
follow four unique articles. In the first of these George
E. P. Smith, Jr. and Henry F. Palmer of the Firestone
Tire and Rubber Co. show the broad relations of chemi-
cal industry to seven basic raw materials. Later in this
issue they discuss the factors affecting the further growth
and development of this important field. Our second
article is from Orville E. May, the young and brilliant suc-
cessor in the eminent position in the Department of Agri-
culture once held by Drs. Wiley, Alsberg, Browne, Knight
and Skinner. Dr. May’s close association with agricultural
research following his success in organizing and directing
the Regional Research Laboratory at Peoria, well qualifies
him to appraise and interpret scientific and technological
developments in the utilization of farm products. Third in
the series is the contribution of John A. Hall of the U. S.
Forest Service. In this war no American chemist or engineer
has worked harder or more effectively in calling attention
to wood as a chemical raw material. Largely through his
personal efforts came the OPRD program of pilot-plant
and large-scale development of wood hydrolysis as an "in-
surance” source of ethyl alcohol. His great concern now is
for an integrated chemical engineering industry based on
the abundant wastes of the forest.

Finally, Paul D. V. Manning, vice-president in charge
of research for International Minerals & Chemical Cor-
poration shows the intimate inter-relations of the mineral
and chemical industries, with particular reference to the
Middle West. This, in a sense, helps to round out a re-
fresher course in chemical engineering economics prepara-
tory to your personal participation in the exposition and
meetings in the Chicago Coliseum, Nov. 15 to 19. If you can
spare the time from war work, be there and contribute your
share in helping to build tomorrow’s industries.



POTASH PHOSPHATE ROCK FLUORSPAR LIMESTONE

STEEL INDUSTRY CRUSHED LIMESTONE
FERTILIZERS SUPERPHOSPHATE FERTILIZERS METALLURGICAL FLUX
BAKING PHOSPHORIC ACID SULPHITE PULP
GLASS FERRO PHOSPHORUS SUGAR
SOAP FLUOSILICIC ACID GLASS & ENAMEL FERTILIZER
MEDICINE ELEMENTAL PHOSPHORUS
METALS PHOSPHATES OF
DYES Ca, Na, NH3( K. etc. HYDROFLUORIC ACID
EXPLOSIVES ARTIFICIAL CRYOLITE LIME
PRINTING ALUMINUM FLUORIDE CO02 & DRY ICE
REFRIGERATORY MEDIUMS CALCIUM CARBIDE
GLASS MAKING
SILICA-BRICK MAKING
INSECTICIDES, FUNGICIDES,
DISINFECTANTS
SODA PULP
SULPHATE PULP
PAPER FILLER (WHITING)
LEATHER TANNING
METALLURGY
CAUSTIC SODA
SUGAR REFINING
BLEACHING
ACETATE OF LIME
MAGNESIA PRECIPITATION
WATER PURIFICATION
WATER SOFTENING
CYANAMIDE
PAINTS
PETROLEUM REFINING
Estimated Percentage
_ . . Used in CEMENT
Raw Materials Domestic Production Process Industries
PORTLAND CEMENT
POTASH 1,428,840 lons LOW HEAT CEMENT
PHOSPHATE ROCK 5,369,967 long tons CORROSION-RESISTANT
FLUORSPAR 406,016 tons CEMENT
BARITE 429,298 tons
SALT 15,234,152 tons
COAL 589,000,000 tons
PETROLEUM 1,503,000,000 bbl.
SULPHUR 2,538,786 long tons
LIME 6,596,615 tons
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BARITE

BARIUM CHEMICALS
BLANC FIXE
(pptd, BasO-i)
BARIUM CARBONATE
BARIUM CHLORIDE
BARIUM DIOXIDE
BARIUM SULPHIDE

LITHOPONE
PAINTS
ENAMELS
LACQUERS
FLOOR COVERINGS

TEXTILES

GROUND BARITE
GLASS MAKING
PAINTS

SALT

AMMONIA-SODA
GLASS

CHLORINE

BLEACHES
CHLORATES

HIGH OCTANE GASOLINE
SMOKELESS POWDER
EXPLOSIVES
ANTIFREEZE AGENTS
WATER PURIFICATION
TEXTILE PROCESSING
DYES

ORGANIC CHEMICALS
FOOD PROCESSING

COAL OIL & COAL TAR

PIPERIDINE

RUBBER ACCELERATORS
SYNTHETIC RUBBERS
PLASTICS

MOTH PREVENTIVE
DYES
SULFANILAMIDE
PHARMACEUTICALS
BENZENE
SULPHONIC ACID
WETTING AGENTS
PLASTICIZERS

NITRODIPHENYLS
RUBBER ANTIOXIDANTS
EXPLOSIVES (TNT)
RESINS
SACCHARIN
PICRIC ACID
NYLON
ANTISEPTICS
GERMICIDES
ADHESIVES
SALICYLIC ACID

AMMONIA
DYES FERTILIZERS
EXPLOSIVES

CHEMICAL & METALLURGICAL ENGINEERING

COAL

GAS
NITROMETHANE
METHYL CHLORIDE
METHYLENE CHLORIDE
CHLOROFORM
CARBON TETRACHLORIDE
PLASTICS
PLASTICIZERS
SYNTHETIC RUBBER
WETTING AGENTS
RUBBER CHEMICALS
EXPLOSIVES
NITROETHANE
SOLVENTS
COOLING LIQUID
ANTIFREEZE
POLISHES, WAXES
ETHYLAMINE
TETRAETHYL LEAD
AIR DISINFECTANT
HIGH OCTANE GASOLINE
GLYCERIN
ISOPROPYLAMINE
BUTYLAMINES

COKE

EXPLOSIVES
PLASTICS
FORMIC ACID
SYNTHETIC

EDIBLE OILS
GASOLINE
LUBRICATING OIL
SOAP
SYNTHETIC RUBBER
PLASTICIZERS
RUBBER ACCELERATORS
WETTING AGENTS
ADHESIVES
ACETIC ACID
CARBON TETRACHLORIDE
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GASOLINE
CHLOROPENTENES
AMYL MERCAPTAN
RESINS
AMYLAMINES
SOLVENTS
PLASTICIZERS
AMYL ACETATE
SYNTHETIC RUBBER
PLASTICS
DYES
RUBBER ACCELERATORS
SULFANILAMIDE
PHARMACEUTICALS
BENZENE
SULPHONIC ACID
WETTING AGENTS
NITRODIPHENYLS
RUBBER ANTIOXIDANTS
EXPLOSIVES (TNT)
SACCHARIN

KEROSENE

LUBRICATING OILS



CORN ANIMAL PRODUCTS

GLUTEN STARCH YEAST GERM HOGS, SHEEP DAIRY CATTLE

BEEF CATTLE

CORN GLUTEN MEAL CORN OIL MEAL

SLAUGHTER HOUSE

PLASTICS SOAP
ADHESIVES GLYCERIN
EDIBLE OILS

PHARMACEUTICALS

HOOFS, HORNS, & BONES

GELATIN
ADHESIVES
GREASE
WET DRY TANKAGE
STARCH STARCH MEAL
EDIBLE CORN ANHYDROUS SUGAR
STARCH CEREAL SUGAR
TEXTILES BREWING EDIBLE FATS
PAPER RAYON FATTY ACIDS
LAUNDRY LACTIC ACID SOAPS WHOLE MILK
CONFECTIONERY PHARMACEUTICALS GLYCERIN EVAPORATED MILK
EXPLOSIVES BEVERAGES CULTURED BUTTERMILK
HYDROL PROCESSED CHEESE
TANNING RENNET CASEIN
ALCOHOL AND PLASTICS
FERMENTATION BLOOD & OFFAL PHARMACEUTICALS
PRODUCTS DRIED BLOOD ADHESIVES
FERTILIZER SIZES
ADHESIVES
DEXTRINS SYRUPS
TEXTILES CONFECTIONERY
FOUNDRY WORK TABLE SYRUPS
PAPER BREWING
ADHESIVES TEXTILES HIDES
COLORS LEATHER LEATHER
FIREWORKS PHARMACEUTICALS LEATHER PRODUCTS
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FERMENTATION & STARCH
DISTIL. PLANTS PLANTS
COj, DRY ICE GLUTEN
ACETONE MONO-SODIUM
LACTIC ACID GLUTAMATE
FUSEL OIL STARCH
ALCOHOL GLUCOSE
YEAST SYRUPS
BUTYLENE GLYCOL FURFURAL
GLYCERIN
CITRIC ACID

BREWERY

BEVERAGES

C02, DRY ICE

Farm Products

CORN

WHEAT

RYE

BARLEY
FLAXSEED

RICE

SORGHUMS
SOYBEANS
COTTON LINTERS
COTTONSEED

PLANT

FURFURAL

MEAL
GLUE
CELLULOID
SUBSTITUTES
FERTILIZER
PLASTICS
WATER PAINTS
FOUNDRY
CORE BINDER

DRIED BEAN
PAINTS

PAPER SIZE
TEXTILE DRESSING
WATERPROOFING
RUBBER

Production

CHEMICAL & METALLURGICAL ENGINEERING

BEAN

OIL
FOUNDRY CORE OIL
LUBRICANT
PAINT, VARNISH,

ENAMEL &
LACQUER
SOAP
GLYCERIN
WATERPROOFING
INSECTICIDE VEHICLE
RUBBER SUBSTITUTES
LIGHTING
FOOD PRODUCTS
HYDROGENATED OIL

Estimated Percentage
Used In
Process Industrie’
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LINTERS

CHEMICAL
CELLULOSE
RAYON
PAPER
EXPLOSIVES
LACQUERS & DOPES
PLASTICS
PHOTOGRAPHIC FILM

TRANSPARENT
WRAPPING MATERIAL

CELLULOSE-COATED
FIBERS

HYDROGENATED OILS

SOAPS

GLYCERIN

PLASTICS

HYDROGENATED OILS

SOAPS
GLYCERIN
PLASTICS

CAKE



FROM AMERICAN FORESTS
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These Chemical Process Industries
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RAW MATERIALS

Basic Seven ofthe Chemical Industry

The chemical industry can be lik-
ened to a series of inverted cones
resting on their apices, all with al-
titudes stretching upward toward
infinity. The points of rest are the
basic raw materials, strikingly
few in number: salt,sulphur,com-
ponents of the atmosphere, water,
limestone, petroleum and coal.
The altitudes are a function of the
research imagination, engineering
ingenuity and managerial initia-
tive of each industry cone.—Editors

tarting With any one of the basic
raw materials, an ingenious chemi-
cal manufacturer can make
primary products and from these a
dozen or more secondary products of
commerce. By further chemical reac-
tions, hundreds or more of tertiary and
higher reaction products and byprod-
ducts can be synthesized. Thus have
new chemical industries been created,
thus still more will be created at an
ever-increasing tempo. The end is no-
where in sight, for only within com-
paratively recent years, principally since
the mass emergence of industrial or-
ganics, has the industry boldly trod into
that vast domain of tertiary derivatives.
All this from less than a dozen basic
raw materials produced by the mines
and fields and forests of the land—min-
eral ores, salts from brines, sulphur,
components of the atmosphere, coal,
water; limestone, petroleum and natural
gas, selected products from living plants
and animals.

BASIC SEVEN

Salt is one of the backbone raw mate-
rials of the heavy chemical industry, the
source of such primary products as
caustic soda, chlorine, hydrogen, metal-
lic sodium and muriatic acid. Now the
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ocean, for countless ages a collector of
chemical salts, is.being forced to give
up in quantity bromine and magnesium
as well as salt.

Free sulphur occurs as one of the
unique resources of the Texas and
Louisiana area as a bed 500-1000 ft. be-
low the earth’s surface. Sulphuric acid,
most important of the sulphur deriva-
tives, is basic to the chemical industry
and its production has been said to be
the bellwether of all industry. Lime-
stone, of course, is necessary for calcium
carbide which fathers a multitude of
products, grand-products and great-
grand products on the organics side of
the chemical family.

Another basic raw material in the
chemical industry is air, the constituents
of which are separated by fractional
distillation. Tremendous quantities of
air are processed annually and this

severalbusiness has become a profitable part

of the chemical industry. Within the
past two decades, nitrogen of the air
has become the source of most of our
vital ammonia, nitric acid and nitrogen
fertilizers, products as essential during
peace as during war. /

So far, our discussion has been limited
to inorganic raw materials and com-
pounds. Yet there are over 300,000
organic compounds now known as com-
pared to only about 90,000 compounds
of all the other elements put together.
And still the known number of organics
is growing at a tremendous rate, each a
potential tertiary chemical commodity
of commerce.

Raw materials for the organic chem-
icals industry are derived principally
from coal, natural gas and petroleum.
Some, however, have their origin in
sugar, cellulose, lignin, starch, protein,
plant and animal fats and waxes.

Byproduct coke and coal-tar produc-
tion rose toan all-time record high in this
country in 1943. Of the byproducts, the
largest increases were made in the pro-
duction of benzol, toluol, naphthalene,
phenol and cresols, pyridine, quinoline,
and various derivatives of these. Benzol
was converted to phenol synthetically

in huge quantities. Coal-tar benzol,
toluol and phenolic compounds have
now been supplemented very extensive-
ly by the same products derived from
petroleum.

Benzol and naphthalene are oxidized
to produce great quantities of maleic

anhydride and phthalic anhydride.
These, in turn, are used to produce
plasticizers, textile treating agents,

alkyd synthetic resins for coatings, and
a host of other specialty products.

Benzol, toluol, and naphthalene are
the raw materials for the preparation
of most of our synthetic dyes. Coal-tar
products are also the major raw mate-
rials for preparation of pharmaceuticals
such as aspirin and acetophenetidin
from phenol; sulfanilamide and all its
derivatives from aniline, and the anti-
malarial, atabrin.

There has recently been a greatly in-
creased demand for products from coke
and calcium carbide, methanol and
higher alcohols, formaldehyde, acetic
anhydride, acetic acid, acetaldehyde
and derivatives, the vinyls which go
into plastics and neoprene synthetic
rubber. Many of our organic “heavies”
fall into this category of coke-carbide
derivatives.

PETROCHEMICALS

Petroleum and natural gas are actual-
ly just coming into their own as raw
materials for chemicals. In fact, this
swing toward the large-scale use of
petroleum and natural gas for the syn-
thesis of commercial organic chemicals
is the outstanding recent trend in the
industry.

During the last decade and especially
in the last five years, the petroleum in-
dustry has developed methods for re-
acting raw materials and separating the
products into relatively pure com-
pounds. These form the basis of a great
deal of our fighting strength as well as
of our future peacetime stability.
W hereas products from some other
natural sources have proved difficult to
expand in the present emergency, the
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chemical utilization of petroleum and
natural gas has opened the way to a
tremendous production of basic organic
chemicals considered impossible a few
years ago.

Liquid fuel for airplanes and tanks
now consists of a definite blend of re-
latively pure synthetic organic chem-
icals prepared from petroleum: 2, 2,
4-trimethylpentane, isopentane and ne-
ohexane, together with small amounts
of tetraethyl lead and ethylene dibro-
mide. Production of this fuel has been
expanded at a tremendous rate.

Although liquid fuel probably will
continue to be the main volume prod-
uct of the petroleum industry, the pro-
duction of certain petroleum-derived
chemicals has already reached large pro-
portions and great value in our econ-
omy. These products include formal-
dehyde and pentaerythritol from me-
thane; alcohol, ethylene oxide, ethyl
chloride, the ethanolamines, glycol,
styrene, and acrylonitrile from ethylene;
butadiene from alcohol and from
butenes; isopropyl alcohol, acetone,
allyl alcohol and glycerin from propy-
lene; butyl and amyl alcohols from
butylene and amylenes.

It has been found possible to cyclicize
the straight chain compounds of pe-
troleum, particularly hexane and hep-
tane, to form cyclic compounds such as
benzol and toluol whose sole source
formerly was byproduct coal tar. This
is fortunate, for the military demands
for toluol for T.N.T. have exceeded
anything dreamed of 10 years ago.

Phenol and creosols derived naturally
from coal tar would have been but a
drop in the bucket compared to the
present demand for these chemicals for
plastics. However, benzol from coal tar
supplemented by that from petroleum,
has been converted in tremendous
quantities by an oxidation process into
phenol. In 1943, the production of syn-
thetic phenol was estimated to have
been more than 20 percent over the
total synthetic and natural production
for 1942. This has been supplemented
also by considerable synthetic phenolic
compounds produced directly from pe-
troleum by new processes.

The plastics industry is an example
of a field which has grown up and out
of organic chemicals derived from both
coal tar and petroleum. As a direct re-
sult of the necessitous demands for pro-
duction of war products, it has emerged
from an industry of many small uses to
one of some very large uses. Production
has grown almost overnight from a
status of statistics in pounds to one of
statistics in tons.

Among the large-scale uses of resins
may be listed that of certain types of
phenol-formaldehyde and of urea-for-
maldehyde materials as adhesives in
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the production of plywood. This has
proved to be very useful in the produc-
tion of light airplanes, such as Britain’s
Mosquito bomber. In peacetime it will
probably be useful for the production
of boats, furniture, housing units, and
a thousand and one other uses besides
the production of airplanes.

Nylon, also based on phenol as an
intermediate, is now used in the pro-
duction of parachutes and of strong but
light ropes and tackle of all kinds.
Nylon can be used as a molded plastic;
increased use is expected along these
lines after the war. Production of nylon
is now probably equal to the originally
projected 20 million pounds per year.

Vinyl resins derived from calcium
carbide and acetylene have expanded
tremendously in all sorts of uses. Pro-
duction of the vinyl chloride-vinyl
acetate copolymers approached 50 mil-
lion pounds a year. Besides these, other
vinyl resins made on a large scale in-
clude polyvinyl alcohol and polyvinyl
butyral, production of which has
doubled since 194) and then doubled
again.

Polyvinylidetie chloride is a relatively
new and promising plastic derived from
ethylene and chlorine. It produces a
very strong and weather-resistant fiber
for use in screens, tents for the tropics
and upholstery for furniture.

CHEMURGIC PRODUCTS

Chemurgy has received considerable
impetus from the establishment of four
Regional Research Laboratories of the
U. S. Department of Agriculture. In the
last few years these laboratories have

developed processes for methylacrylate .

resins from lactic acid, butadiene from
corn, natural rubber from numerous
shrubs, and a rubber substitute known
as norepol from soybean oil and glycol.

The fermentation industry, probably
the world’s oldest chemical industry,
is still going strong. Recently it has
been coverted in this country from the
production of whiskey to the produc-
tion of industrial -alcohols. After the
emergency it may be expected that the
fermentation industry will swing back
to whiskey production, partly because
of the demand but also because indus-
trial alcohol from other than grain is
cheaper. Alcohol from ethylene can also
compete successfully with alcohol from
cheap byproduct molasses.

Other chemurgical industries include
those built on edible fats from vegetable
oils and the production of soap and
glycerin. These processes have not
changed much in 150 years except for
the addition of hydrogen to cottonseed
oil to give an edible cooking fat and
the withdrawal of the elements of water
from a molecule of castor oil to give
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synthetic drying oils for the replace-
ment of tung and linseed oils in paints
and varnishes.

Many products have been developed
recently from the rosin and turpentine
obtained from pine forests in the South.
Development of a chemical process for
making satisfactory pulp from Southern
pines has created a typical chemurgical
industry. This process should slow down
the rapid conversion of the continent’s
spruce forests into paper pulp.

BUT.. .

Chemurgical industries, however, or-
dinarily require expensive human labor
to grow crops, to plant, tap and take
care of trees, even to lumber them.
Where the same material can be pro-
duced from petroleum or natural gas
or other available natural resources as
well as from farm or forest products,
the use of petroleum or natural gas or
coal tar has usually proved in the end
to be more economical. Examples flash
up immediately: indigo and other syn-
thetic dyes from aniline, ethyl alcohol
from ethylene, butadiene from either
butylene or ethylene alcohol, nylon
from coal tar and petroleum raw ma-
terials. Even soap is meeting increased
competition from synthetic detergents.

W here the products of chemical op-
erations have come into competition
with natural products, the synthetic
chemicals usually have enjoyed the fol-
lowing advantages: (1) A constant
quality which tends to improve; (2) a
stable price which tends to decline; (3)
unique chemical and physical prop-
erties not available in natural products.

Although wusually higher priced to
start with, the synthetic materials in
nearly every instance have won accep-
tance. As quantity production increased,
costs have been lowered until the
natural product could be wundersold
even under the most favorable cir-
cumstances.

We may actually be in the process
of proving this very point in the case
of synthetic versus natural rubber—but
much more rapidly on account of the
war than would otherwise be the case.
The only factor which seems to keep
natural rubber in the picture is that of
extremely cheap labor in the Far East.
W ith the general advance in standards
of living expected in that area after the
war, this kind of labor may be expected
gradually to disappear. Natural rubber
will be produced, but more efficiently
and at a higher cost. The expected trend
will be to use it nearer to the producing
areas.

This picture for the production of
chemicals, especially of organic chem-
icals from coal and petroleum, is very
bright indeed.
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FARM PRODUCTS

Their Utilization as Industrial Raw Materials

Coming as a boon to both agriculture and industry, new technologi-

cal developments in chemurgy portend greatly expanded industrial

utilization of raw materials from American farms. Many products

are now usable in industry as the result of extensive research in the

past decade. New industrial markets thus opened to farmers suggest

a more stable rural economy with less likelihood that bumper crops

will be dissolved in ruinous prices.— Editors

ROCESSING agricultural products
Pis a truly basic industry; it has always

raised a serious problem, the problem
of surplus. During the war years large

been and will continue to be one ofiemands for food, feed, and fiber have

the most important industrial activities
of man. Productivity of the farms of
this country is enormous, and with in-
telligent management of our soil and
with continued fruitful research we
can harvest huge crops indefinitely.
But this very productivity has itself
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erased most surpluses, but with the
coming of peace we may look forward
to the reappearance of huge amounts
of unwanted farm products. Past ex-
perience shows that overabundance is
most likely to arise in cotton, tobacco,
cereals (particularly corn and wheat),

fruits, vegetables, and oil seeds. All of
these and many others are on hand in
sufficient quantity to serve as significant
sources of industrial raw materials after
all the normal food, feed, and fiber
requirements have been met. Further-
more, more than 200 million tons of
fibrous residues accumulate annually as
normal byproducts of agriculture; while
some of this large tonnage might pro-
fitably be returned to the soil, much
of it is potentially available for indus-
trial use. It is the purpose of this dis-
cussion to_evaluate those technological
developments which may relieve the
surplus situation by making profitable
the industrial utilization of some of
these materials.

Notable advances have been made in
the technology of farm product utiliza-
tion during the past 30 years, and parti-
cularly during the last 10 years. Many
industries are in operation today as the
direct result of research achievements.
Textiles, starch and its derived products,
paints, varnishes, ethanol, acetone, or-
ganic acids, leather goods, plastics, ad-
hesives, industrial oils, detergents, fur-
fural and many other products have
long taken millions of tons of farm pro-
ducts annually. More recently, indus-
tries have grown out of improved proc-
esses for making these old products and
entirely new processes for making brand
new products. Some of these include:
improved detergents, crystalline dex-
trose, furfural, new fatty acid deriva-
tives, soybean and casein fibers, and new
fermentation products such as butanol,
acetone, fumeric, and citric acids.

Laboratories directed by industry,
government, and the universities of the
country have conducted the research
which has fathered these agricultural
offspring. In general, research has cen-
tered about four phases of the problem.

(1) Increasing fundamental knowl-
edge of the chemical and physical prop-
erties of important constituents of agri-
cultural raw materials.

(2) Developing new fermentations
and improving fermentation methods
already in use.
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(3) Processing oil seeds, cereal grains,
and tubers.

(4) Developing chemical engineering
processes involved in these and other
operations.

Specific developments with respect to
a number of agricultural and industrial
materials is detailed in the progress
report which follows.

W ithin the past 10 years much valu-
able information has been accumulated
on the structure of starch. This is be-
ginning to lead to a belter understand-
ing of the behavior and properties of
this important industrial material. One
of the most significant advances in the
field of starch has been the definite
establishment of the existence of two
major fractions in most of our common-
ly occurring starches. This delineation
has been made possible by the develop-
ment and perfection of improved meth-
ods of fractionation. It is now believed
that one of these fractions, amylose, is
made up of linear unbranched chains;
while the other fraction, amylopectin,
by reason of its behavior is thought to
consist either of highly branched or
folded or corpuscular chains. From con-
sideration of the structure of these two
starch fractions, it would appear that
the amylose fraction, for example,
should be capable of forming fibers and
films; whereas this should not be the
case with the amylopectin fraction. This
has been borne out cpiite recently by
experimental work which demonstrated
that amylose acetate is capable of being
spun into fibers and of fonning strong
films. Furthermore, some of the dif-
ferences in the gel characteristics of
starches can now be explained on the
basis of their amylose and amylopectin
components. Methods of analysis have
been developed for the determination
of the relative quantities of these two
fractions present in any starch. These
new concepts of starch structure, result-
ing from the successful fractionation of
various starches, are opening up an
entirely new field in the chemistry of
starch and should lead to very fruitful
practical applications in the industrial
use of starch and its derived products.

Because of the shortage of tapioca
starch resulting from the cutting off of
imports from the Dutch East Indies,
waxy or glutinous corn and sorghum
starches have been developed as com-
mercial products over the past two
years. Approximately 15,000 acres .of
waxy corn have been planted under
contract during this last year and will
be processed into glutinous starch for
special industrial uses. Considerable
quantities of glutinous sorghum starches
are also expected to be produced for
special uses in the food field. The glu-
tinous starches represent an entirely
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new development and one which will
be very interesting to watch.

Another significant innovation in the
starch industry during the past year
has been the large-scale industrial ap-
plication of methods developed through
a decade of research for the production
of starch from sweet potatoes. A larger
plant, capable of producing approxi-
mately 50 million Ib. of sweet potato
starch per year is now in the process
of erection.

The use of wheat for the production
of starch and glucose syrup has been
another development of the past two
years. New methods have been per-
fected to process either the whole wheat
kernel or granular wheat flour by re-
latively simple means which give ex-
cellent yields of starch and byproduct
gluten. It is understood that all current
wheat starch production by the new
processes is being utilized for hydrolysis
to glucose syrups, while the gluten is
used to make sodium glutamate.

Much progress is also being made in
the chemistry of fats and oils. Con-
siderable information is now available
on the composition of the glycerines
present in many of our common fats
and oils. In addition, better under-
standing and control has been gained
of reactions involving the ethylenic
linkages present in the unsaturated fat-
ty acids. Research now under way in a
number of laboratories should make it
possible to develop controlled reactions
whereby maximum use might be made
of the polymerization characteristics of
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unsaturated glycerides thus leading to
improved paints and varnishes.

A number of new fatty acid deriva-
tives are now in commercial produc-
tion, and more may be expected because
of our better knowledge of the che-
mistry of long-chain fatty acids.

One of the more significant develop-
ments, particularly in the chemical en-
gineering aspects of fats and oils proc-
essing, is the improvement of liquid-
liquid extraction procedures whereby
the glycerides of vegetable oils may be
separated into two components, one
more highly saturated and one more
highly unsaturated than the, original
oil. These same techniques may be ap-
plied to methyl esters of the fatty acids
present in any given oil and result in
fractions more suitable, on the one
hand, for utilization in fields involving
polymerization processes, and on the
other hand, for use in the edible oil or
other fields where more saturated fatty
acids are desired. This development
should make possible a more economic
utilization of fats and oils in more
widely diversified fields.

The application to fats and oils of a
number of concepts of high-polymer
chemistry has also been fruitful of
practical results and should prove more
so as time goes on. Thus processes have
been developed for the climerization of
linoleic and linolenic acids and the
polymerization of their ethylene glycol,
ethylene diamine and other difunc-
tional derivatives to end products hav-
ing interesting application in the broad
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tields of elastomers, coatings and plastics.

Considerable research isunderway 011
the development of new and improved
fibers from some of our more common
proteins such as those derived from soy-
beans, peanuts, milk and corn. While
our knowledge of the physical and
chemical structure of proteins is slowly
being developed through basic re-
search, it is still too scanty to permit a
rational approach to the problems in-
volved in producing high-quality fibers
from plentiful proteins. However, re-
search in a number of laboratories is
making important progress toward ef-
fecting practical improvements in the
preparation of raw material, in spin-
ning procedures, and in orientating and
hardening the finished fibers.

The past 10 years have witnessed the
development of commercial production
of soybean protein, and this material
is finding increasing use in the adhesive
and coating fields. Research under way
on the improvement of protein ad-
hesives and coatings should lead to more
extensive uses for this type of material.

Over the past 30 years, important
advances have been made in the field
of industrial fermentations. Basic in-
vestigations over a period of years in
a few laboratories in this country laid
the groundwork for the recent spec-
tacular development of the industrial
production of penicillin by mold fer-
mentation. The penicillin development
has stimulated a wide interest il the
use of micro-organisms as agents for
the production of complex organic com-
pounds from agricultural raw materials.

The strategic importance of ethyl
alcohol in the present war, particularly
as it relates to the production of buta-
diene for the synthetic rubber industry,
has brought this important industrial
organic chemical very much to the fore.
At the present time, more than 0 per-
cent of all butadiene being used in the
synthetic rubber program is derived
from alcohol, 90 percent of which, in
turn, is produced from agricultural
materials. Because of feeding require-
ments for the bumper corn crops of
recent years, it has been necessary for
the alcohol industry to turn to a variety
of raw materials, including wheat,
grain sorghum, rye and potatoes to
satisfy the huge demand for alcohol.
In -addition to using a multitude of
raw materials, the industry also has had
to revert to distilleries ranging from
those which are large, modern and well-
equipped to those which are small and
comparatively inefficient. All this va-
riety has meant headaches during the
past few years, but the experience
gained should prove invaluable as time
goes on. Operating data now on hand
have already led to improvement of
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One of the new traffic paints
using soybean oil goes through
a three-roller paint mill

certain operations involved in grain
cooking, malting, and byproduct feed
recovery. Also, itshould now be possible
to estimate closely the costs of produc-
ing alcohol under any conditions.

Production of butylene glycol by fer-
mentation of various carbohydrate ma-
terials has not come into commercial
operation during the war, but complete
data have been accumulated on all
aspects of the process, including ex-
haustive pilot plant runs.

Lactic acid has received increasing
attention over the past six years as a
starting material for industrial organic
chemical synthesis. Important advances
have been made in two directions: first,
ill the economic recovery of this acid,
its salts and its esters from dilute fer-
mentation liquors; and second, in the
conversion of lactic acid derivatives to
acrylic acid esters. Considerable infor-
mation is now at hand with reference
to the interesting properties of a wide
number of elastomers and plastics, re-
presenting copolymerization of acrylic
acid derivatives with a variety of organic
compounds.

Laboratory and pilot plant studies
have been completed on a process for
the continuous saccharification of agri-
cultural residue materials such as corn
cobs, bagasse and cottonseed hulls. The
novel feature of this process is that tire
dextrose and xylose solutions are recov-
ered in two separate streams, each in
the range of 10 to 15 percent concen-
tration. Lignin is recovered as a by-
product. Small pilot plant operation
data indicate, for example, that three
tons of corn cobs would yield approxi-
mately 2,000 Ib. of dextrose, 1,800 Ib.
of xylose, and 1,000 Ib. of lignin. It is

expected that this process will be
thoroughly evaluated on a semi-works
scale basis. It offers the possibility of
cheap sugar solutions for solvents as
well as furfural production. W hile it is
not known whether the process could
be applied to wood wastes, this pos-
sibility will not be overlooked parti-
cularly with reference to the hardwoods
which contain appreciable quantities of
pentosans.

Intensive research programs are un-
der way in a number of laboratories
with the objective of improving cotton
in all of its manifold uses. Breeding of
improved varieties, development of one-
variety communities, improvement in
harvesting and ginning operations, de-
velopment of basic information with
respect to the physical and chemical
properties of the fiber, improvement of
textile machinery and processing op-
erations, investigation of new chemical
treatments for cotton goods, develop-
ment of cotton tire cords with much
improved performance characteristics—
all are directed toward increasing even
further the utility of this nation’s
largest cash crop. While cotton still ac-
counts for almost 70 percent of all of
the textile fibers used in the world to-
day, it is receiving increasingly keen
competition from synthetic fibers. In-
tensive research on the improved utili-
zation of cotton has been under way
only in recent years. We are only be-
ginning to develop basic data on the
strength, elasticity and other properties
of cotton fiber and the relation of these
properties to varieties and cultural
methods as well as to specific end uses.
We may be sure that this information
will have outstanding usefulness in im-
proving our current utilization of this
important fiber and in the development
of new uses.

Industry looks to certain qualities in
raw materials which it expects to use.
These include among others cost, avail-
ability and suitability for the purpose
under consideration. If agricultural raw
materials are to enter into industry in
large volume, they must do so either
because they are cheaper than other
available raw' materials or are superior
to them. While chemical and engineer-
ing research such as that alluded to
briefly in the preceding paragraphs is
pointing the way for much improved
and widely varying new uses for agri-
cultural products, economic factors such
as the quality and quantity of raw ma-
terials, their suitability for processing,
their competitive position relative to
petroleum, natural gas, coal and other
raw' materials will be determining fac-
tors in deciding whether such research
results can be translated into commer-
cial processes and products.
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J. A. HALL Forest Service

WOOD

ChemicalEngineering Raw M aterial

In exploiting the raw material
which exists so abundantly in our
forests, it is unfortunate that even
today more tons of wood are
wasted than are finally trans-
formed into lumber or pulp. While
lumber and pulp will continue to
be the major products of the for-
est, the future prosperity of the
industry depends upon the de-
gree to which this extraordinary
wastage can be transformed into
the production of profitable chem-
ical products. The possibilities of
effecting this transformation are
enormous, and Dr. Hall
forward to the development of a
industry

looks
completely integrated
embracing all
utilization from the forest itself
to the allied chemical and indus-
trial plants.—Editors.

phases of forest

n growing Saw logs and converting
them to lumber, it is a painful fact

that less than a third of the wood pro-

duced ever gets to market as lumber.
About a ton of wood per thousand
board feet of lumber is left at the saw-
mill as sawdust, slabs, and edgings,
while about three tons are left in the
woods as tops, limbs, broken and cull
logs, cull trees, and non-commercial
species. This wood is perfectly good
chemical raw material. There is no de-
terminable chemical difference between
a piece of white pine top wood and a
clear piece of white pine lumber. But
lumber carries the cost of transporting
the log to the mill and making the saw-
mill waste. Saw logs carry the cost of
growing the wood leftin the forest. This
waste wood at the mill is already col
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Large lumbermill in

Idaho with refuse burner in background burning up

perfectly good chemical engineering raw material. Utilization of this wasted
wood is the goal of an intensive research program now under way at the
Forrest Products Laboratory in Madison, Wis.

lected. Methods are being developed
for the cheap collection of the forest
waste. Cheap and abundant wood is the
objective, with lumber continuing to
carry most of the cost.

Sawmill waste must be burned to get
it out of the way. Forest waste cumbers
the ground, interferes with growth and
reproduction, and creates fire hazard.
Its removal from the woods can actually
carry some cost as an end in itself. Fur-
thermore, balanced cutting of trees now
unmerchantable as lumber in order to
use the wood as a chemical will increase
the yield of lumber quality wood.

Hitherto, the lumber industry has
been a one product industry. Likewise,
the pulp industry has pretty consistently
avoided any byproducts utilization. Yet
it seems to be a reasonable probability
that diversified wood utilization, taking
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the forest crop as it comes, using those
portions of it for those uses to which
they are best suited, might work better
—i.e., lumber quality wood for lumber,
pulpwood for pulp, chemical wood for
chemical uses. Carrying the principle
still further, wood ought to be used as
a base for a whole line of chemical
goods, not for a single product.

It follows that a chemical industry
based on wood will have a greater
chance of success if it is closely inte-
grated with a complete forest products
industry, including ownership of the
basic resource, the forest itself. This
principle is being recognized in numer-
ous quarters, although there is still too
much tendency toward narrow speciali-
zation, especially in the pulp industry.

The sulphite pulp industry has been
compelled to be rather critical in its
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Cellulose

Explosives nitrate

Usually Made From Cotton
in the United States

selection of wood supply. As a result of
high grade selection of species and qual-
ities, wood supply for sulfite mills is now
inadequate in many instances and no
immediate relief is in sight. This is
bound to force conversion of sulphite
mills to pulping processes that are less
critical of wood properties, and in turn,
force the development of pulping tech-
niques that can supply high quality
pulps from woods not hitherto used for
such purposes. There is considerable
promise that processes notv in the de-
velopment stage will fill the bill.

Only about half of the wood coming
to a sulphite mill emerges as pulp. The
rest goes out as effluent, the solid con-
tent being about half lignin and half
carbohydrate. Wartime developments
give healthy promise of profitable con-
version of a major part of the carbo-
hydrate content to various products of
fermentation. Some utilization of the
lignin content in plastic and chemical
manufacture is under way. At least one
major factor in the industry is planning
postwar conversion to magnesia-base
sulphite procedure, with utilization of
the carbohydrate content of the liquor
by fermentation, and recovery of the
fuel values in the lignin as power. This
particular industry needs the power in
the rest of its rather well integrated
layout. It will solvents stream pollution
problem and part of its power problem
by the conversion.

The Kraft industry, thus far, has
shown little development of the differ-
entiated wood utilization, preferring to
operate on ashort pine growth rotation
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for exclusive pulp production, with very
little byproduct recovery. It seems prob-
able that, as time goes on, the profitable
integration of pulp wood production
with sawtimber, poles, piling, and naval
stores will become apparent. A nar-
rower margin of profit on kraft pulp
will eventually force this development
and recovery of the turpentine, rosin,
and fatty acids that are byproducts.

Important wartime developments
have shown new ways of utilizing lignin
from the alkaline pulping processes in
the production of lignin-filled com-
pressed paper goods with rather re-
m'arkable properties. This may develop
into an outlet for large tonnages of re-
covered alkali lignin.

New pulping processes, such as the
semi-chemical processes and the "holo-
cellulose” process of the Forest Prod-
ucts Laboratory at Madison, offer prom-
ise as sources of cheap pulp from a
broad wood supply base. They are also
promising as sources of dissolving pulps
that can be produced from superabun-
dant raw materials.

Cheap wood waste, some 125 or 150
million tons a year, offers considerable
opportunity as a chemical industrial
base. Current hydrolytic processes yield
from 1,000 to 1,200 Ib. of sugar per ton
of wood, with attendant production of
significant quantities of furfural, acetic
acid and methanol. This crude sugar
solution is a chemical raw material of
real promise. It isobtained as a 5-6 per-
cent solution and, on a basis of postwar
cost, should cost about $0.006 per Ib. of
sugar with no credit for byproducts.

INDUSTRIAL SIGNIFICANCE OF CHEMICAL WOOD PRODUCTS

Credit for presently salable byproducts
should reduce this figure, and if suffi-
cient values can be realized from the
500-600 II). of lignin produced per ton
of wood, it may be very low indeed.

W artime research on wood sugar at
the Forest Products Laboratory has been
aimed at production of alcohol. Wood
sugar from coniferous woods is about 80
percent fermentable to alcohol and re-
markable progress has been made by the
Laboratory, both in reducing time of
hydrolysis and time of fermentation.

However, postwar developments may
be expected to be in the direction of
widely diversified uses for coniferous
wood sugar in chemicals production and
the use of hardwood sugar for similar
purposes. To catalog all possibilities of
single and double fermentations based
on this mixture of pentose and hexose
sugars would be merely to catalog the
fermentation industries. The key to the
whole prospect is cheap sugar and,
cheap as it already is, it may become
much cheaper as lignin becomes a
profitable product.

Lignin from wood hydrolysis by the
process developed at the Forest Prod-
ucts Laboratory is not, per se, a very
promising material for plastics. But it
is a promising material for the produc-
tion of some chemicals already in mass
production, and others not sufficiently
well known as yet to have gained a mar-
ket. Significantly, the plywood industry,
the new industries based on “papreg”
and “compreg”and others are very large
users of the phenols and other resin-
forming chemicals produced by the hy-
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drogenolysis of lignin. The whole fu-
ture of the industry based on impregna-
tion of wood and paper with resin-form-
ing chemicals depends upon cheap
resin-forming chemicals. Wood itself
may prove to be such a source, especially
if costs can be distributed over a broadly
differentiated wood industry, integrated
with the forest and within itself.
Lignin also offers promising possi-
bilities along other lines leading toward
coating specialties and similar products.
The wood distillation industry, dealt
heavy blows by synthetic methanol and
fermentation acetone, has survived
where close utilization of products and
cheap wood have been combined. New
continuous distillation techniques, bet-
ter control of distillation conditions,
and adaptation of the industry to the
cheap waste wood piles may be expected
to lend stability, but no great expansion
seems likely. Metallurgical charcoal, in
heavy demand during war, is expected
to resume normal volume in peace.
The successful complete wood chemi-
cal industry will not be a unit in itself;
it will be associated with the forest, a
sawmill, a planing mill, a veneer and
plywood plant, a pulp mill, perhaps a
wood distillation plant, and such
specialty plants as may be advisable. A
large proportion of the market for its
products may be found in the wood
products of its associated industries.
Narrow specialization of industrial
use of wood is contrary to the most
profitable forestry. Well differentiated
industrial use of wood can make inten-
sive forest management profitable.
There are three characteristics that
distinguish wood as a raw material for
chemical engineering:

Fermenters in the wood hydrolysis pilot plant at Madison.
Wood sugars from coniferous woods are about 80 percent

fermentable to alcohol.
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(1) It is a perpetually renewable re-
source, of the same kind and in
the same place.

(2) Chemical wood can be a byprod-
uct of forestry, the principal
product being lumber.

(3) The methods used in harvesting
the wood crop determine the na-
ture of future crops.

The last few years have shown that
chemical engineers might well profit
from an elementary knowledge of for-
estry and that foresters might profit like-
wise from an understanding of the sim-
pler elements of chemical engineering
operations. Furthermore, it would seem
to be a sound assumption that the per-
manence of a resource is some induce-
ment to base an industry upon it.

The wood resource is large in con-
tinental United States. We have 630
million acres of forest land covered with
a broad diversity of species of trees. The
sawtimber resource is not being main-
tained for the simple reason that we are
cutting saw log sized trees faster than
trees are growing into saw log size. We
are harvesting now at the rate of about
34 billion b. ft. of lumber per year,
faster than we are growing board feet.
We are also bringing to the pulp mills
about 13 million cords of wood an-
nually and use for fuel about 71 million
cords. In tons of material, rather rough-
ly, this volume of material adds up thus:

Annual Consumption Tons of Dry Wood

Lumber (4 Ib. per b. ft.) 68 million
Sawmill waste
(1 ton per M b. ft.) 34 ¢
Forest waste 100
Pulp mills 3 0«
Fuel 80
295 million

It appears that, disregarding certain
minor uses and using the above rather
conservative assumption of 100 million
tons a year of waste left in the woods,
we are harvesting, or at least withdraw-
ing from growth on the average slightly
less than half a ton of wood per acre
per year. About 23 percent of the gross
by weight is lumber, but it is probably
safe to say that this 23 percent repre-
sents over 50 percent of the total value
of crude forest products. This arises
largely from the fact that the two waste
items, sawmill and forest waste, com-
mand little or no value except a limited
use as sawmill fuel. Thus, lumber bears
the major cost of the forest enterprise.

Although we are withdrawing from
growth about a half ton per acre per
year and probably are not growing that
on the average, this does not present a
true picture of the possibilities. There
is no question that annual growth per
acre of wood volume could be easily
doubled on at least two-thirds of our
forest acreage if reasonably sound for-
est management were used. It isencour-
aging to note that increasing numbers
of owners of forest land, few in propor-
tion to the total, are beginning to prac-
tice reasonably adequate management,
and there is reason to believe that our
annual wood crop can be considerably
increased. Certainly there is no reason
to believe that it will fall much below
its current level. Diversified utilization
may be expected to encourage intensive
management. As long as the sun shines
and the rains fall, we need suffer no
shortage of wood, produced on land
that cannot be put to other profitable
employment if we give some reasonable
forestry care to the growing crop.

Experimental work with this hydrogenation bomb is aimed
at developing methods for producing cheap resin-forming

chemicals by the hydrogenolysis of lignin.
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MINERALS

Finn Foundation of Midwest Industries

Wartime research in university and industrial laboratories has stim-

ulated progress in the utilization of midwestem resources-again em-
phasizing the intimate inter-relations of. the mineral and chemical
industries. Their future growth is dependent upon newly developed
skills, in turn dependent upon economic, social and political trends.

MERICA’S “inner industrial fort-
ress” is a practically self-sufficient

empire of industry and agriculture.

area includes that of the fourteen states
that form the great valleys tributary to
the Mississippi north of the southern
boundaries of Kansas, Missouri, Ken-
tucky and West Virginia. Here is found
a unique combination of mineral re-
sources and agriculture, intelligent labor
and technological skill, capital and
markets.

Industry in thisgreat Midwest Empire
began with the utilization of theproducts
of the soil although mining soon became

a profitable source of income. Then fol-
lowed a period in which the products
Itsf mines were processed for higher
values, crudely at first but with increas-
ing efficiency as chemical engineering
developed new technological skills. To-
day a large proportion of the chemical
process industries are dependent upon
midwestem raw materials and the re-
sults of research in their utilization.
In considering the future of chemical
industry in the Middle West it seems
obvious that the trend will be in greatly
increased utilization of native resources,
particularly of mineral raw materials.

MINERAI AND CHEMICAL RAW MATERIALS AND INDUSTRIES OF FOURTEEN MIDWESTERN STATES

N. Dok. S. Dok. Neb. W.Yc. lewe

Coal X X XX XX

Petroleum
Nat. Gas

XX
XX

Pyrites X
Iron Ore

Copper

Barytes

Clay X X X XX XX

Limestone X X XX XX
Silver X
Dolomite X X
Feldspar
Gold

Nickel

XX

Lead" X X
Manganese X

Mica

Peat

Salt Brines X
Zinc X
Barite
Fluorspar
Lignite Pt
Potash | X

1

x smalt ."ldas.try or unevploited deposit

Kons. Minn. Ky. Mo. Wise. Mich. [ll. Ind. Ohio
XX X XX XX X XX XX XX
XX » XX XX XX X XX
X X XX XX XX X XX
...... « « N
X X XX XX XX X X
XX
XX XX XX XX X X XX XX XX
XX x X XX XX X X XX XX X X
XX X X X
XX XX XX X X
X
XX XX X XX
X X X
XX X x X
XX XX
XX XX X XX
X X X
XX XX

xx-well developed industry or large deposits
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There isscarcely an important chemical
manufacturing process that does not de-
pend upon one or more of the following
materials, almost all of which are avail-
able in quantity in the Middle West: Coal
and lignite, limestone and dolomite,
salt, pyrites and iron ores, clays and
bauxite, calcium and magnesium brines,
petroleum and natural gas, silica, fluor-
spar, lead and zinc ores, barytes, man-
ganese, gold and silver. The only chem-
ically important minerals that are mis-
sing in quantity are potash’ phosphates,
sulphur, chromium and mercury. For-
tunately these can be brought in cheap-
ly by rail or by the lake and river water-
ways. This unexcelled transportation
system becomes even more important
as means of reaching world markets
with the products of middle western
industries.

The accompanying table attempts to
summarize briefly the present state of
development for the more important
mineral resources of the fourteen mid-
dlewestern states. More detailed and
exact information is available frofn the
publications of the Bureau of Mines
and the Geological Survey, both of the
U. S. Department of the Interior.

This war has drastically changed
many economic concepts, particularly in
the Middle West. Capital charges may
not mean as much as in the past, when
government-owned plants and entire in-
dustries are made available after the
war at arbitrary values for as yet un-
determined uses. Governmental plan-
ners have also found that the economics
of production can be vastly altered by
the power to tax. International rela-
tions are going to have a lot to do with
what is to be made and where. Cartels
are to be the exclusive functions of
government—with international nego-
tiations and politics vying with techno-
logy in determining the future of manu-
facture and trade.

W ith such problems pressing for post-
war solutions, it is difficult for anyone
to predict the exact course of future
developments. But it does seem certain
that an area such as the Middle West
which is so rich in natural resources,
will have a still greater opportunity to
develop and diversify its chemical en-
gineering industries.

CHEMICAL X METALLURGICAL. ENGINEERING
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Fights Insects |

significant
during

One of the most
scientific developments
the war has been the discovery
and exploitation of the remark-
able insecticidal properties of
dichloro - diphenyl - trichlore-
thane, better known as DDT. Al-
ready having scored a knockout
blow to typhus in Italy, DDT
shows promise of ushering in a
happier era in both the insecti-
cide field and in the science of
preventive medicine. Because of
its heartening potentialities, any
technical advancement that will
make this material more readily
available all over the world will
be of utmost importance. The
Brothman continuous method
herein described goes a long way
toward streamlining the basic
process, revived after nearly sev-
enty years of oblivion.— Editors

robably the nearest approach to a
Psingle all-out weapon yet found in
man's ageless fight against insects and
insect-borne diseases is now in wide use
on many battle fronts. Respected wher-
ever Allied troops fight, DDT* has been
a major factor in making the Anglo-Ameri-
can armies the most disease-free in all his-
tory'. “DDT will be to preventive medi-
cine what Lister’s discovery of antiseptics
was to surgery,” states Lt. Col. A. L. Ahn-
feldt, director, Sanitation and Hygiene Di-
vision, Office of the Surgeon General, who
ranks it with the really great discoveries in
medicine of the past century. Some say it
will exceed penicillin in ultimate value.

* Initials for dlchloro-dlphenri-trichloretbane,

known in correct chemical circles as 2,2-bls
(paraehlorophenyl) I,1,1*trichloroethane.
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DOT

Sometimes referred to as “the penicillin
of the insecticides,” it must be remem-
bered that just as penicillin is no cure-all,
neither is DDT a kill-all. Jt has definite
limitations, certain disadvantages. Detalil
knowledge of its behavior is still meager;
experimentation has actually hardly begun.
Yet already many thousands of soldiers
and European civilians still live because
of the inevitable deadliness of this friend
of man to.typhus-carrying lice that caused
over 3,000,000 deaths in Europe in World
War I

SEVEN DECADES OF DUST

History of DDT, in some respects, paral-
lels that of penicillin: long neglect, a
sudden awakening, intensive development
under the gadfly of war. In 1874, one
Othmar Zeidler, student in Strasbourg, syn-
thesized DDT as a thesis chore, recorded
his discovery in six lines in Berichte, lived
and died without once suspecting that he
had played with an insecticidal block-
buster.

For over sixty years those lines gathered
the dust of neglect. Then, about seven
years ago, Miller of J. R. Geigy A. G. of
Basle, Switzerland, discovered the amazing
insecticidal properties of DDT. In 1939
the Swiss potato crop was seriously threat-
ened by the imported Colorado potato
beetle. The firm of Geigy made available
a DDT composition, later marketed as
Gesarol,* and the potato crop was sal-
vaged. 'Die Swiss informed Geigy in New
York of this development in 1941 but it
failed to attract much interest, since the
potato beetle is controlled in this country’'
with cheaper lead arsenate.

In mid-1942 about 100 Ib. of DD T were
received from Switzerland. In October of
the same year Geigy, New York, gave the
U. S. Department of Agriculture results of
tests with the material on a variety of
insects. By this time the American mili-
tary attache at Berne had shown interest
in Neocid, Geigv’s DDT-base lousicide.

« Geisy DDT_compositions, marketed under the

eneric names_Gesarol and Neocid. are covered bv

rit. Patents 547.871 and 547,874 (Huebes, 1942

and U.S_ Patent 2,329.074 (MilHer. 1943). Initial

Rﬁgllﬁayoq f%r a patent was filed in Switzerland
rch 7. 1940.
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1 War and In Peace

Work on lousicidal properties of DD T
was started in the autumn of 1942 by the
U. S. Department of Agriculture, mainly
at the Orlando station. Results were so
spectacular that the Office of the Surgeon
General and OSRD immediately became
interested. The Cincinnati Chemical
Works, a Geigy affiliate, was asked to begin
manufacture of DDT. Pilot plant produc-
tion was started during May, 1943, in
Norwood, Ohio. Soon the raw material
chloral hydrate, a medicine known best in
disreputable quarters as "knockout drops,”
became the principal production bottle-
neck until WPB acted to remedy the
situation.

Full credit should be given the Orlando
researchers for their development of mili-
tary uses for DDT compositions. These
men worked non-union hours in order to *
have the material ready for use in the
Italian campaign. Many service men and
Italian citizens owe their lives to the suc-
cessful race-against-time job of these 29
men and their directors.

THE ARMY LICKS THE LOUSE

A lousicidal composition of 10 percent
DDT and 90 percent pyrophyllite ex-
tender in 2-0z., pepper-type cans was
adopted by the Army on May 26, 1943.
First field studies on the material were
carried out that fall in North Africa, where
it soon became affectionately known among
the Arabs as “sleeping powder”—supreme
compliment to a delousing dust! One
can of DDT lousicide will free a soldier
of lice for a month, whereas the pyre-
thrum-base powder known as MYL in use

Table I—Present and Prospective
Producers of DDT

Present Commercial Producers

Merck €€Co., INC..occvvvvererrenns
Hercules Powder Co.... . Parlin N J
Cincinnati Chemical Works.... Norwood,”Ohio
E. I.du Pont de Nemours & Co. Grasselli, N. J
Marcus_Hook, Pa.
St. Louis. Mo.

Rahway,'N. J

GeneraljChemical Co.......ccc.c.....
Monsarnto ChemicalCo

Elko Chemical Works. Inc Clinton, N. J.

J. T. Baker Chemicol Co Phillipsburg. N. J
nherwin-Williams Co................. Cleveland. Ohio
Amencan Home Products Co.. Marietta, Ohio

Prospective Producers

Pennsylvania Salt Mfg. Co....
Michigan Chemical Co..............
rharma Chemicals Corp

Philadelphia. Pa.
St. Louis. Mich.
New York, N. 'Y
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First producer of DDT in this country was the Cincinnati Chemical Works,
Norwood, Ohio, whose blending and packaging operations are here shown

jit the war’s beginning lost its effectiveness
within a week.

Used in dust form, one pound of pure
DDT can thus keep 80 soldiers louse-free
for at least one month. And yet recent
tests have shown that underwear treated
with a DDT emulson remains free of lice
for over two months even after eight
launderings. 1

The big test came during last December
and January in Naples, where a dangerous
epidemic' of typhus broke out, carried by
Italian soldiers returning from Yugoslavia.
U. S. Army health authorities immediately
began their fight against the louse. They
dusted DDT down the backs and in the
pants of 1,500,000 Neopolitans in less
than a month and a half—new typhus
cases'plummeted from 60 to less than 10
a day. The dusting continued and until
mid-March, some 2,225,000 persons had
been treated. For the first time in medical
history a mid-winter typhus epidemic was
nipped in the bud!

According to Brig. Gen. Stanhope Bayne-
Jones of the U. S. Army Typhus Commis-
sion, DDT may materially affect thé his-
tory of the world by averting the usual
war and postwar typhus epidemics. Im-
agine what this agent could have meant in
the early L4th century, when 25-30 percent

—of Europe’s population died of the Black
Death, transmitted from rats by fleas.
Highly effective against flicss, DDT can
also greatly ameliorate the age-old army
diseases of diarrhea and dysentery. It is
already proving itself highly effective in
the field against the malaria-carrying mos-
quito.

Going whole hog on DDT. the Army is
not content with having licked the louse.
DDT compositions reported already in use
or under test include a solution in"alcohol
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as a germicide, a five percent emulsion in
oil as well as dust compositions as a mos-
quito larvicide for swamps, various sprays
for controlling flies in depots, barracks and
railroad stations, a 20 percent emulsion as
a lousicide for clothing, and various com-
positions for barracks and hospital fumiga-
tion, kitchen sanitation, and bedbug con-
trol.

It has been reported that DD T has been
approved to replace up to about 75 percent
of critical pyrethrum in the 1-lb. aerosol
bombs used principally for mosquito con-
trol in tropical areas. These bombs are
being used in enormous quantities, West-
inghouse alone having turned out some
10,000,000 by the middle of this year.

The Germans have apparently never
made DDT and are now using an inferior
product. The Russians use still another
product but will soon be supplied with
DDT on Lend-Lease, thus partly account-

ing for the size of the American production
program.

PRODUCERS AND PRODUCTION

For the first eight months of the pro-
duction program, until early 1944, the Cin-
cinnati Chemical Works, Norwood, Ohio,
was the sole commercial producer of DDT
in this country. From September, 1943.
to June of this year, this company in-
creased its production sixfold. By this
time it had made approximately 325 tons
of DDT, enough to protect over 50,000,-
000 soldiers against typhus for a month.

By June, three more firms had begun
commercial production: Merck & Co. at
Rahway, N. J., Hercules Powder Co. at
Parlin, N. J., and E. |. du Pont de Ne-
mours & Co. at Grasselli, N. J. Hercules
uses a converted unit which had previously
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been making nitrocellulose for the British.
At present there are ten commercial pro-
ducers, with at least four other prospective
producers in the pilot plant or develop-
ment stages (see Table I).

After having widened the chloral bottle-
neck, the chief task of WPB has been
that of expanding production while simul-
taneously dampening the enthusiasm of ill-
prepared ' would-be producers. Before
climbing aboard the DDT bandwagon, a
prospective producer must now possess:
(1) a source of raw materials, (2) suitable
equipment and manufacturing facilities,
(3) at least some “know-how.”

Monthly production rate of DDT in
this country totaled about 0.5 tons during
the middle of 1943, increased to 150 tons
by June of this year, at which time the
nation’s accumulative production did not
exceed 600 tons. Then, rising sharply, the
rate went up to the neighborhood of 400
tons by August, 750 tons during Sep-

tember. The WPB goal of 950-1,000 tons
a month is expected to be reached by
1945.

If used only as a delousing dust,
this monthly goal would be sufficient to
protect over 150,000,000 persons!

WIIAT IT IS

DDT is a whitish, practically odorless
crystalline powder having the formula
CCLCH (CaHiCl).. Insoluble in water,
it dissolves readily in alcohol, acetone,
cyclohexanone, benzol, toluol, xylol and a
wide range of petroleum oils and solvents.
It is generally dissolved more easily in
olefin and cyclic hydrocarbons than in the
paraffins.  As an insecticidal material,
DDT is outstanding for its low volatility
and stability.

DDT is moderately toxic when taken
by mouth in small amounts by warm-
blooded animals; large dosages to experi-
mental animals are cumulative. In dust
form, DDT is not absorbed and is non-
irritating to the skin. In solution it is
definitely (but not violently) toxic, espe-
cially if the vehicle is readily absorbed by
the skin. This whole question of toxicity
still needs much more investigation.

W ith the exception of very’ small quan-
tities released for experimental purposes,
the entire production is being channeled
into direct military uses. It is unlikely
that any DDT will become available for
civilian use this year.

DOUBLE DELIRIUM TREMENS

Slow knockdown, sure kill: this is the
outstanding characteristic of DDT toward
most insects. Effects usually follow a defin-
ite pattern. Nerve centers are attacked,
resulting in spasmodic activity some-
times referred to as “Gesarol jitters.”
Paralysis usually begins in the rear ex-
tremities and legs but progresses until
complete paralysis and death result. Since
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it lacks quick knockdown, DDT will com-
plement ratlier than completely replace
pyrethrum and the thiocyanates in house-
hold spray compositions.

Flies, for example, are provided with
very delicate receptors on the tips of their
legs through which DDT attacks the ner-
vous system. A contact time of only 30
sec. and the slow paralysis mechanism is
initiated. Although the victim may live
as long as 24 hr. there is no escape from
death. W ith a contact time of 10 min.,
death comes within a few hours.

With some insects, DDT seems to
paralyze the nerves of the mandibles and
digestive tracts so that the victims actually
die of starvation. It is interesting that
of 3,000 synthetic insecticides tested, only
sodium fluoride and DD T act as both con-
tact and stomach poisons.

Apparently DDT has no repellent effect
on most insects. Entomologists like this,
since repelled insects simply go away and
multiply elsewhere. DDT compositions
have little or no ovicidal value.

Two factors other than its possible toxic
effects may tend to inhibit large-scale ap-
plication of DDT in agriculture; toxicity
to beneficial insects and selectivity of ac-
tion. It is, for instance, deadly both as
a stomach poison and as a contact agent
to the honey bee, necessary for pollination
of many plants. When used to control
the Oriental fruit moth it also destroys
beneficial, insects that are parasitic to the
moth.. DDT is toxic to the codling moth
but has no effect on the red spider, both
injurious to apple trees. It would there-
fore be necessary to develop a supplemen-
tary control for the spider, now a minor
pest, to prevent it from developing into a
major nuisance.

One outstanding advantage of DDT is
that it causes little or no foliage damage
to most plants. Yet before it can be gen-
erally recommended for use against agri-
cultural insects, much more extensive test-
ing of DDT compositions must be made.
Major points that need clearing up include:
(1) Extent of injury to specific plants
under a wide range of conditions; (2) dan-
ger to live stock, wild animals, birds and
beneficial insects; (3) determining if small
amounts eaten on vegetables and fruit will
accumulate in man to the point of event-
ual serious poisoning; (4) mixtures, spread-
ers, stickers and diluents best suited for
DDT compositions; (5) best methods of
application; (6) relative efficiency-cost
ratio of DDT as compared with other
insecticides for each insect and crop.

ANOTHER PAUL BUNYAN

The startling effectiveness of DDT,
coupled with the dramatic circumstances
under which it appeared on the public
scene, have created unprecedented interest
in an. insecticide. Tales of its exploits
have spread from coast to coast and south
of the Rio Grande.
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Efforts at secrecy only served to confuse
fact with fancy and to encourage the
popular imagination to run amok. As a
source of tall tales, DDT quickly became
a Paul Bunyan among insecticides. W ithin
a remarkably short time these tales fil-
tered down and found credence with the
average housewife, farmer, orchardist, cat-
tleman, mosquito victim, keeper of
mangy dogs and mitey chickens. Unlike
Paul’s pranks, fortunately, most stories on
DDT usually contain elements of truth.

Those interested in tests with DDT on
various insects should consult the Febru-
ary, 1944, issue of the Journal of Economic
Entomology, to date the most complete
source of information.

Good results have been obtained in con-
trolling the Oriental fruit moth with DDT
spray, fruit injury being reduced from 60
to 90 percent as compared to unsprayed
trees. Preliminary tests show it to be
one of the most effective agents known
against the gypsy moth, which' defoliates
and Kkills trees in large areas of New
England. Tests in Colorado establish its
effectiveness in combating the spruce bud-
worm, which vies with fire as worst enemy
of American forests.

A dust containing as little as one per-
cent DDT has repeatedly given good pro-
tection against the Colorado potato beetle.
The Swiss reported this as early as 1941.
A dust containing 20 percent DDT used
at the rate of 2 Ib. per 100 gal. of water
has given in certain tests better results
against the codling moth than lead arse-
nate used at the rate of 3 Ib. per 100 gal.
of water.

In short, DDT compositions show prom-
ise in combating such destructive agricul-
tural and forest insects as the Oriental
fruit moth, California red scale, Colorado
potato beetle, corn leaf hopper, cabbage
worm, Southern army worm, Japanese
beetle, codling moth, European corn borer,
com earworm, gypsy moth, spruce bud-
worm, white-fringed beetle and tomato
fruitworm.

Unfortunately, DD T will not faze some
agricultural pests. So far it has not shown
particular promise against certain plant
lice, the Mexican bean beetle, red spider,
cotton boll - weevil, grasshoppers and a
few other insects.

HOUSEHOLD FRIEND

It has been against the ordinary house-
hold-and barnyard pests that DDT has
to date proven most effective. It is, for
instance, more toxic to roaches than so-
dium fluoride, derris or pyrethrum, dra-
matically, effective against house and stable
flies, mosquitos, bedbugs, human lice of all
types, ticks, chiggers, ants, animal fleas
and carpet beetle larvae. The stuff even
shows some- value as a repellent against
termites.

DDT
the fly.

is particularly effective against
In one test, two applications
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of a DDT spray on the inside walls of a
barn kept it free of flies all summer despite
the presence of cows in the barn and a
fly-breeding manure heap just outside the
door. If the concentration of the spray
is high enough, leaving a visible deposit
on the surface, the period of efficiency
extends over four months or longer. Ac-
cording to one report (unconfirmed),
DDT is so deadly to flies that it often
kills those messing around their friends
already poisoned by it.

Two infested manure piles were sprayed
with 0.25 percent DDT and two with 0.1
percent .DDT, then immediately caged
alone with a check pile. Over a period
of 18 days no flies emerged from the piles
treated with the 0.25 percent spray, two
flies came from the other sprayed piles,
while 940 flies emerged from the check.

Dog fleas have been successfully con-
trolled for over six months by a single ap-
plication of a 5 percent dust, in spite of
brushing and exposure to reinfestation.
Washing would probably shorten the ef-
fective life of the DDT.

A 5 percent solution of DDT in kero-
sene is extremely effective against bed-
bugs. One such application has kept a
bed 100 percent free of bugs 300 days.

POSTWAR-WISE

DDT is undoubtedly the hottest find in
the insecticidal field since the turn of the
twenties. Postwar prospects are promising
although much more data are needed be-
fore it can be recommended for general
use. Long-range prospects fall into three
categories: (1) in medicine and sanitation
as a control against disease-bearing insects;
(2) in agriculture as a control against cer-
tain crop-destroying pests; (3) in research
as a prod toward development of other
synthetic insecticidal agents.

To millions of people all over the earth
there could be no greater boon than free-
dom from the disease-bearing insects that
have destroyed civilizations and plagued
mankind from time immemorial. Poten-
tialities of DDT for control of malaria,
typhus, yellow fever, dysentery and other
insect-borne diseases are enormous if one
considers the annual toll these diseases take

Tabic 11— Approximate Solubilities
of DDT*
Solvent
Benzene
Butyl alcohol,
Butyl alcohol,
Chloroform

Cyclohexanol

Cyclohexanone
Ethyl alcohol,
Ethyl acetate
Ethyl ether

Kerosene
Orchard and spray oil
Paraffin, liquid

Petroleum ether
Tetraclilorethane
Tctrahydronaphthalene
Toluene

absolute

(40-60 deg. C)... 6

* From Chemical Age, Sept. 0. 194-1, p. 246:
t Grams ger 100 g. gof sol\’/Jent P
ordinary temperatures.
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CONTINUOUS PRODUCTION OF CHLORAL

1. Direct chlorination of alcohol in the presence of ferric
chloride catalyst to form chloral alcohdlate.

2. Liberation of chloral from chloral alcohdlate by water
dilution aud by sulphuric acid acidulation treatment.

3. Separation by fractionation of chloral from side-products
formed during the chlorination and acidulation steps.

4. Recovery of byproduct hydrogen chloride and excess
chlorine as hydrochloric acid and as sodium hypochlorite.

in such places as India, China, Africa,
Latin America, the Tropics and even in our
own South.

Destruction of farm crops by over 6,000
kinds of insects costs the agricultural in-
dustry of the United States some two bil-
lion dollars annually, undoing the hard
work of about a million farmers. Properly
used, DDT might conceivably bring about
a near-revolution in methods of controll-
ing household and agricultural insects in
this country.

Extent to which DDT will be used in
agriculture may depend largely upon its

cost-effectiveness ratio with other materials.
Costs are currently reported to range from
$0.83-1.60 per Ib. This should drop con-
siderably; estimates on postwar selling
prices range from $0.50-0.75 per Ib. Ob-
viously the lower figure would greatly stim-
ulate usage and may be attained through
processing improvements and postwar com-
petition.

Rough estimates on annual requirements
during the early postwar years range from
15,000-30,000 tons, with emphasis on a
higher figure if applied cost is competitive
with most other insecticidal materials.

Brothman Continuous Process for DDT Production

CTtMULATED by the sudden demand for

DDT, considerable study has natur-
ally been given to methods of improving
the manufacturing process. However, this
is chiefly batch-wise and basically the same
as that used by Zeidler in 1874 wherein
chloral hydrate and chlorobenzol were re-
acted in the presence of sulphuric acid as
the condensing mgent. Purification of the
reactant mass is still one of the chief en-
gineering problems encountered in the
process.

Back in 1943, A. Brothman and E. Z.
Barish, now of A. Brothman & Associates,
Nc\V- \ork, specialists in continuous proc-

essing engineering, realized that converting
the DDT process to a continuous produc-
tion basis would speed up output for the
armed services as well as lower manufac-
turing costs and thus become an important
factor in postwar competition.
Accordingly, these engineers made a
thorough mathematical and theoretical
analysis of the Zeidler method. Optimum
conditions thus theoretically determined
were confirmed experimentally on a labor-
atory basis. Continuous methods for
manufacturing and purifying both chloral
raw material .and DD T were demonstrated
in pilot plant operations this year. Fur-

CONTINUOUS PRODUCTION OF DDT

L Reaction of chloral and chlorbenzol with oleum

lo form

diehloro-diphenyl-Irichloretliane, its isomers and polymers.

2. Separation and neutralization of the dissolved DDT from
oleum by settling, then by water and alkaline washings.

3. Vacuum distillation and recovery of chlorbenzol solvent,
followed by air stripping of residual chlorbenzol from DDT.

4. Cooling and solidification of DDT, followed by pulverizing,
blending with extenders and final packaging.
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ther engineering work made in collabora-
tion with Graver Tank & Mfg. Co., Inc.,
E. Chicago, Ind., confirmed the sound
economics of the Brothman continuous
processes.*  Engineering work is being
continued and at least one large commer-
cial plant will soon be producing chloral
and DDT by the Brothman methods.

Advantages of such continuous type
production are obvious: (1) Maximum
uniformity in quality of end products; (2)
maximum efficiency and uniformity of
performance in all units; (3) minimum
general labor-power cost per unit of pro-
duction; (4) minimum dependence upon
technical control personnel and hence a
minimum cost due to control work. The
continuous throughput of materials is auto-
matically controlled by instrumentation,
which provides maximum control over the
products and operations with a minimum
of labor.

CAPACITY AND COST

Essential features of the processes are
shown in the accompanying flowsheets.
The following description is based on data
from pilot plant operations and is for a
commercial plant using the Brothman
continuous process designed to produce
200,000 Ib. monthly of DDT material
meeting the Army specification of a min-
imum setting point of 88 deg. C. Such
a production schedule for DDT would re-
quire a chloral output of 87,300 Ib.
monthly. These outputs are on the basis
of a 25-day month and a 24-hr. day.

Total estimated cost of chloral and
DDT plants with these capacities is placed
at $211.000. Of this, about $27,000
represents processing equipment for the
chloral unit and $28,000 for such equip-
ment in the DDT unit.

Materials used in the production of
chloral are: 95 percent alcohol, chlorine
gas, 36 percent hydrochloric acid, iron, and
96 percent sulphuric acid. Alcohol, sul-
phuric, and muriatic acid storages are con-
structed of mild steel plate. The muriatic
storage has a 0.375-in. .Pyroflex back-up
layer covered by a single course of 4.5-in.
chemical brick. It would contain 50 sq. ft.
of Rarbnte heat exchange surface as inter-
nal coils so as to maintain the acid at
constant temperature and strength and
back pressure on the hydrogen chloride ab-
sorber at a fixed value. The catalyst mix-
ing tank would consist of a 75-gal. chem-
ical stoneware vessel with a 0.5-hp. air-
lift agitator unit of Karbate gas-diffuser
elements.

CHLORAL PRODUCTION

Chlorination of alcohol to chloral alco-
holate is cataivzed bv iron dissolved in

*Kovel ;futures of these processes are ful_l;{1
oovered In patent applications now on file wit
the U.S. Patent Ofiiee.
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Chloral, a principal raw material for DDT, will be made by this continuous process developed by Brothman

hydrochloric acid. The first two reactors
are designed for a working capacity of
1,395 gal., the last for 2,140 gal. Alcohol
is fed continuously to the chlorinator bank.
Chlorination is controlled in the first two
vessels to yield a mass of a prescribed spe-
cific gravity. Water is added to the last
unit to liberate alcohol from chloral alco-
hélate.

Reactors are arranged for countercur-
rent flow of chlorine through the bank.
Agitation is attained by the use of gas-lift
and draft-tube assemblies. Gas for the
third reactor is drawn from a recycle line
off the vapor section of the first reactor.
The second reactor draws its gas-lift fluid
from the third reactor, the first vessel from
the second. Free chlorine is fed through
automatic feed control vaporizing equip-
ment to the last reactor. The bank is
designed to give 60 percent yield of
chloral from alcohol, most of the loss go: -
ing into various other chlorinated deriva-
tives.'

The chlorinators are vertical tanks of
mild steel plate lined in the same manner
as the muriatic storage. All have chemical
stoneware open-top draft tubes with Kar-
bate gas-diffuser elements sufficient to pro-
vide 5 hp. gas-lift agitation in the first two
units and 7.5 lip. in the third. Temper-
ature control during chlorination is fur-

nished by passing steam througlyjnternal
coils.

Chlorinated “oil” from the last reactor
has a specific gravity of 1.5 and contains
free chloral, chloral alcohdlate, excess al-
cohol, ethylidene dichloride, ethylend
dichloride, ethyl chloride, trichloracetal
and resinous matter. In the acidulator this
“oil” is mixed with 96 percent sulphuric
acid which “degenerates” residual alcohol
and completes the freeing of chloral from
chloral alcoholate.

Acidulator feed consists of chlorinated
“oil” and sulphuric acid. An important
feature in this operation is the retention
of 95 percent of the influent stream for
at least one hour.

This acidulator is an 800-gal. mild steel
plate tank lined with chemical brick in
the same manner as the chlorinators.
Chemical stoneware open-top draft tubes
are provided with gas-diffuser elements, to
furnish 3 hp. of gas-lift agitation. The
unit is also provided with an internal heat
exchange.

CHLORAL PURIFICATION

Acidulated- “oil” is sent to fractionating
columns to remove side-reaction impur-
ities. The first column separates chloral
from high-boiling constituents such as

ethylidene dichloride, ethylene dichloride,
ethyl chloride and ethyl ether, the latter
formed from sulphuric acid and alcohol.
A maximum total mole fraction of 0.006 of
“high boilers” is-left in the bottoms, ac-
complished by using a high reflux ratio.
The condensed ‘flow boilers” can be sent
to waste or mixed with a fuel gas stream,
burnt, and absorbed in a tail-gas scrubber
of special design.

This fractionating column consists of
chemical stoneware sections and is packed
with 0.5-in. Berl saddles.

Chloral mixed with trichloracetal and
resinous material is fed to the second frac-
tionating column, which uses a compara-
tively low reflux ratio, in which there is
virtually a quantitative separation of chloral.
Spent acid containing trichloracetal is, dis-
charged from the bottom of the tower
into a small settling column, where the

acid settles out and c$n be fortified
for reuse. Chloral, coming off the top
of the fractionating column, is sent to

a surge tank located between the chloral
and the DDT units. "

This fractionator is similar in design to
that, previously described. The mstill pot
is a 75-gal. vessel containing some 30 sq.
ft. of- heat exchange surface. ;

Hydrogen chloride, produced -during
chlorination in a theoretical;5:1 mole ratio-

By continuous processing and control instrumentation, the Brothman process for DDT achieves maximum economy
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to chloral, is scrubbed with orthochlor-
benzol to prevent carry-over of organics,
after which it is absorbed in water to pro-
duce 36 percent muriatic acid. Spent
chlorbenzol is purified by passing through
an evaporator stripper, where the dissolved
organics arc taken off under vacuum. The
purified stripper is then sent through a
refrigerated cooler and recycled to the or-
ganics scrubber.

Hydrogen chloride gas stripped of or-
ganics then is fed to a 10-coil, internally-
cooled Knight absorption tower packed
with saddles. The absorption of IIC1 is
virtually quantitative. Performance of this
absorber is based on the availability of
both process and cooling water at 80 deg.
F. maximum. The 75-gal. hold-up tank
at the bottom of this tower is of stoneware.
Acid is pumped to storage or to the cata-
lyst tank for make-up purposes.

Any excess chlorine gas that might es-
cape the hydrogen chloride absorber will be
neutralized in a tail-gas scrubber with 10
percent caustic soda solution. This is re-
circulated until the desired concentration
of sodium hypochlorite is reached.

DDT PRODUCTION

Raw materials for DD T include chlor-
benzol, oleum and chloral. Storages for
these are similar in design to that of the
alcohol storage of the chloral plant.

Chloral, oleum and an appreciable excess
of chlorbenzol are fed into the first reactor
by metering pumps. This vessel has a
working capacity of 2,200 gal. A con-
densation reaction takes place to produce
dichlor-diphenyl-trichlorethane as well as
its isomers and polymers.

Condensation vessels arc hooked in
series and have equal capacities. All are
provided with turbine mixer agitation as-
semblies and with internal coils to main-
tain the reaction temperature. Overall
yield, based upon chloral, is 95 percent of
a DDT-mixture having a minimum setting
point of 8S deg. C. The insecticidal value
of the DDT isomers and polymers seems
still to be a moot point.

Reactors are lined with 0.375-in. Pyro-
flex back-up and a single course of 4.5-in.
chemical brick and provided with a closed-
top side-port draft tube.

At the end of the reaction time, the
DDT-bearing emulsion passes into a set-
tling tower where the oleum separates out.
1his -chemical stoneware tower is designed
for a 1-in. per min. descent rate for the
heavier particles in the feed. Since this rate
holds best for those particles of the dis-
continuous phase which approach the
mean particle size, a large hold-up time
provides efficient separation by encourag-
ing coalescence of the smaller particles. A
constant elevation for the settling neutral
zone is maintained by a balance leg in the
outlet leg for the heavier phase.

Separated spent acid contains sulphon-
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ated chlorbenzol and chloral in proportion
to their distribution ratios between chlor-
benzol and the acid. Losses of such com-
pounds in spent acid are small. Separated
acid can be re-worked and fed back to the
oleum storage.

DDT liquor is then scrubbed with water
to remove mechanically-entrained oleum.
The scrubbing occurs in the second set-
tling column as well as in the pump on
the inlet leg to the column, since wash
water is added to the pump suction side.
Parallel scrubbing is aided by countercur-
rent washing of descending heavy phase
particles by water fed directly to the col-
umn.

Design features of this column provide
for: (1) a 1-in. per min. rate of descent
for the major portion of the heavier par-
ticles, and (2) a hold-up time of 120 min.
for the throughput in order to obtain max-
imum coalescence and separation. A con-
stant elevation for the neutral zone is main-
tained as in the oleum settling tower.

The third column, together with the
pump on the column feed leg, provides for
final neutralization of entrained acid. To
do this, soda ash solution is fed to the
pump suction side for parallel washing
and directly to the tower for countercur:
rent washing. About 2 Ib. of soda ash are
thus consumed for every 98 Ib. of DDT.

Design characteristics for this column
are similar to those for the second settling
column except that provisions are made
for a hold-up time of 3 hr. and a descent
rate of 0.5 in. per min. for the heavy
phase particles.

Soda ash solution is prepared by diluting
a 25 percent master solution made batch-
wise..in a 110-gal. dissolver, provided with
two 9-in. turbine mixers of 750 r.p.m. The
sump lung beneath the dissolver permits
a 2-hr. dissolving period for each batch.
In all instances column temperatures are
sufficiently high to prevent crystallization
of the DDT.

Neutralized DDT-containing chlorben-
zol is given a final water wash in the
fourth settling tower under similar condi-
tions as in the second column. Water for
parallel scrubbing is fed to the pump and
for countercurrent washing directly to the
column. The last three settlers are chem-
ical stoneware columns provided with dif-
fuser tubes for countercurrent washing.

DDT STRIPPING

Vacuum distillation of chlorbenzol sol-
vent from the DD T material is carried out
in the stripping still at 35 mm. absolute
pressure and 221 deg. F. This temperature
is necessary to keep the DDT mass, now
stripped of its solvent, in a liquid state.
Chlorbenzol is drawn off, passed through
a separator, condenser, vacuum receiver
and finally pumped back to the chlorbenzol
storage for recycling.

This still contains internal coils with
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35 sq. ft. of heat-exchange surface to take
care of both sensible and latent heat loads.
Agitation is provided by a 1.5 hp. pro-
peller revolving at 1,125 r.p.m. The ves-
sel is lined with 0.375-in. Pyroflex backing
with a single course of 4.5-in. chemical
brick. Diameter of the still was chosen to
provide an evaporation rate of 40 Ib. per
hr. per sq. ft. of surface area.

Molten DD T effluent from the stripper
still contains approximately 0.195 Ib. of
chlorbenzol per 55 1b. of DDT. The melt
is pumped into an air flush still similar in
design to the chlorbenzol stripper. The
mole fraction of solvent in the DD T mass
is reduced to'a final value of 0.0175 by
continuous atmospheric air distillation.
Temperature of the melt is maintained at
221 deg. F.

About 10.2 Ib. per hr. of chlorbenzol are
removed from the molten DDT and
vented. To do this requires approximately
100 cu. ft. per min. of air. Only about
0.04 percent loss of DDT occurs during
the stripping and air flushing operations.

Latent heat load in the air flush still is
29,000 B.t.u. per hr. This is carried, in ad-
dition to radiation and convection losses,
by internal coils. Propeller-type agitation
is used to provide optimum heat transfer.

Molten DDT now free of chlorbenzol
solvent is run to a flaker, consisting of a
steam-heated feed trough through which a
chilled drum rotates at 4.5 r.p.m. The
DDT melt is chilled to 186 deg. F,, solidi-
fies on the drum and is flaked off.

Both drum and feed trough are fabri-
cated from 10 percent stainless-clad steel.
The refrigerator unit, which serves the
flaker and the orthochlorbenzol cooler in
the chloral plant, is a 5-hp., Freon-12 type
that, provides a suction temperature of
—10 deg. F.

Chip DDT is pulverized to —150 mesh
size, after which it is packaged in concen-
trated form or is blended with pyrophyl-
lite talc or other inert extenders in con-
ventional type equipment.

COST OF MANUFACTURE

Basic economies of the Brothman con-
tinuous processes show up best in esti-
mated manufacturing cost figures for the
final product. Of the estimated net cost
of Considerably less than $0.30 per Ib.
for DDT, raw materials alone account for
almost 75 percent while steam, water,
electrical energy and labor amount to only
about 8 percent. Overhead accounts for
some 17 percent of the total cost.

Postwar-wise, there seem to be sound
reasons to hope that the selling price of
undiluted DDT made by the Brothman
continuous process could be in the neigh-
borhood of $0.50 per Ib. After extension
with inerts, a 10 percent DDT dust, for
instance, could be marketed in household
units for about $0.20-0.30, depending
primarily upon the middle-man’s cut.

CHEMICAL & METALLURGICAL ENGINEERING



GEORGE E. P. SMITH,

The Firestone Tire and Rubber Co., Akron,

CHEMICAL |
As the Basic Growth Ir

Truly synthetic by nature and
characterized by endless change,
the chemical industry, prodded
by research and supported by
engineering, may well become
the universal basic industry of
the future. And pulled along in
the wake of its progress will be
the family of chemical process
members of
which already ax*e losing their

industries, some

former identity and individuality.
Some of the characteristics of the

industry that lend support to

these statements are outlined in
this article.—Editors

hemistry IS the science of change
C and the chemical process industries
are the industries of progress. It is this
ability to carry out a complete transmuta-
tion of something old and common to
something new and unknown which has
been the fascination of the science of
chemistry from the days of the alchemists
to the present time.

This fascination of the unknown is a
guarantee of the continued interest, growth
and expansion of chemical industry as
long as man retains a bump of curiosity
or, as we may say, at least to the end of his
geologic era.

Thus the chemical industry, a model
"growth” industry, holds within itself the
means by which growth can be perpetu-
ated: continuous research followed by com-
mercial development of new products and
processes originating from the research
laboratories.

This article is an abstract by the editors of
Chem. <€ Met. of the lecture given by the authors
before the Southwestern Chamber of Commerce In-
stitute for Commercial Or%anlzatlon Executives,
Dallas, Texas, July 28, 1944,
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Most industries utilize chemicals in the
processing of goods into finished products
and in many cases the processes are partly
chemical in nature, whereas certain indus-
tries produce some chemicals incidental
to other operations. These industries are
generally classified as the chemical process
industries, among which are some of the
leading consumers of chemicals, as distinct
from the chemical industries which pro-
duce, through chemical reactions, indi-
vidual chemicals for their own value. The
separation is generally shown as in Table I.

According to this classification, products
of the chemical industry, in the restricted
sense, accounted for 2 percent of the total
value of all manufactured products in the
United States in 1937 and 2.1 percent in
1939. On the other hand, the chefnical
process industries accounted for 20-50 per-
cent of the value of manufactured goods,
depending on the scope included.

WARS AND GROWTH

During and after World War | the
American chemical industry, then largely
inorganic, went through a typical growth
curve. Although it fluctuated somewhat
after the war, it appeared to be leveling
off within a fairly definite range of total
value of products. '

During World War |Il, the organic
chemicals industry, which was a- wholly
negligible factor in World War 1, is going
through a similar period of rapid growth.
This new organic chemicals industry,
coupled with unusual demands for certain
inorganic chemicals such as ammonia and
nitric acid for explosives, is developing a
second S in the growth curve as a continu-
ance of the first one. The older inorganic
part of the industry appeared to be leveling
off at about 800 million dollars per year
for the value of its products. To be con-
servative, we must assume that after the
war it may come back to somewhat near
that same figure.

Just how far the organic chemicals group
will grow is impossible to predict at the
present time. However, it appears that
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DUSTRIES

ustry of the Future

the organic business will be at least as large,
eventually, as the inorganic business, thus
making the total chemical business in the
United States about double what it was
during the twenties, after which it had
already quadrupled during the ‘’teens.

The figures which arc the basis for the
accompanying curves include all the chem-
ical industry products enumerated in
Table | except drugs and pharmaceuticals,
where figures for different years are not
comparable. The value of products for
drugs and pharmaceuticals was about 350
million dollars in 1937 and 365 million
dollars in 1939.

The organic chemicals industry has taken
under its wing almost completely that
infant giant, the plastics industry, for which
it has always supplied the raw materials and
much of the research development. The
development of such an industry as this is,
of course, part of the growth curve now
being experienced. Similar developments
of new industries in the future might un-
derlie the extension of the present chemical
industrial growth curve or even start a
new one.

For example, the chemical industry has
developed many new fibers within the last
few years. It is not impossible to imagine
that at some future date the textile indus-
try may gradually become integrated with
the chemicals industry which produces and
knows how to process the synthetic fibers.
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Table I— Chemical and Chemical
Process Industries
Chemical Industries
Heavy chemicals
Fine Chemicals
Synthetic organic chemicals,
including dyes and intermediates
Plastics
Drugs and pharmaceuticals,
not including proprietary preparations
Explosives
Compressed and liquefied' gases
Insecticides nnd fungicides
Industrial alcohol
Bolvents
Wood distillation products

Chemical Process Industries
Fertilizers
Iron and steel
Non-ferrous metals
Glass and ceramics
Hubber
Petroleum
Rayon
Sugar
Food
Leather
Paint, varnish and lacquers
Textiles
Pulp and paper

Best industry-total statistics are probably
those furnished by the Securities and Ex-
change Commission in its “Survey of
American Listed Corporations.” These
statistics are based on the annual corpo-
ration reports, using a prescribed uniform
accounting system, which have been re-
quired by law since 1934 of every corpo-
ration whose stocks are listed on the New
York Stock Exchange. This is the first
time that such groups of corporations
have been required to report their statistics
in a comparable manner. The standardized
bookkeeping thus introduced has caused
some fairly large revisions, ;specially'in the
assets column. Also, some data such as
volume of sales, is" now included' which
had previously been withheld by some
chemical companies, many of which have
been quite secretive.

These statistics suffer necessarily by not
including éorporations whose stocks are
not listed. Tire 38 companies which are
included in the totals for 1939 and 1941
produced 87.5 percent of the total value
of chemical production given by the Manu-
facturing Chemists’ Association in 1939.

Financial characteristics of the chemical
industry of the present time are sum-
marized in the combined totals given in

Table 11— Chemical Industry Com-
bined Total Statements *
———————— " 1939 1941
Net sales (volume of busi-

B3> s ,047 S1,755
Net profit from operations. 189 431
Net profit after all charges 200 223
Total dividends......cccoonene 160 172
Totalassets ... 1,946 237°
Capital stock 0ig 7’gia
Surplus 678 »11

profit from operations

(% sales)... 18.0 24 5
Net profit afte

(%....sales)...... .19 jo 7
Current assets to liabilities 5.49 2.29

4 Exchange Commission data based
SlionaTdX ™ . n0t I”,!llUd!nc tertmzers. As
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Tabic Il. These financial characteristics
make a favorable showing for the industry
in comparison with other American in-
dustries over the same period. The chem-
ical industry has shown an exceptional
growth of assets, balanced by capitalization,
and equalled by sales volume over the last

20 years.

Net earnings have been uniformly high
as compared with most industries, and this
has been reflected in the accumulation of
a substantial surplus, the payment of regu-
lar dividends, and the reinvestment of large
amounts in the industry in the form of
new plants for old products, and research
and development of new processes and new
products.

Maintenance and depreciation expenses
are high for the chemical industry, but
cost of sales, including cost of manufac-
ture, is lower than for most industries,
being about 51-54 percent of sales. This
allows a favorable net profit all the way
down the profit-and-loss statement. The
net profit from operations, 18 percent in
1939, was one of the highest reported for
any industry reported by the Securities and
Exchange Commission, being equalled only
by the non-ferrous metals (18.7) and
rayon industries (18.5).

The new organic chemicals business ap-
pears to be more profitable than the older
business in inorganic chemicals. This
should be expected because the newer
organic chemicals arc still being commer-
cially prepared under patent protection for
the most part, whereas the large-volume
inorganic chemicals are in many cases
being manufactured under processes which
are patent-free, but under conditions where
the large volume production by one or a
few companies is the most economical.
There are 110 direct- figures on this be-
cause many large chemical companies are
engaged in'.both- fields simultaneously.

RESEARCH PAYS

Included in the costs of production of
the chemical industry is one very impor-
tant item upon which the industry as a
whole has based a great deal of its expan-
sion: Research. In 1937 and 1938, the
chemical industry employed over 300 re-
search workers per 10,000 wage earners,
or about a fifth of all the research workers
in the country. The expense of chemical
research in 1938 amounted to 3.3 percent
of sales (22 companies) or more than 18
percent of net profits from operations.
The organic chemicals industry reported a
higher figure, 4.3 percent of sales for re-
search in the same year, and the figure
was 5.0 percent in 1933 when sales were
smaller. American industry as a whole
is estimated to have spent about 0.2 per-
cent of sales for research in 1938.

This emphasis on research is important
in the history' of the industry. It has
meant expansion into new products and
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markets rather than the simple expansion
of the production and sales of one or a
few items. Thus, each of the large chemi-
cal companies has diversified into many
new fields, thereby becoming more re-
sistant to pressure and depressions while
at the same time opening the road to the
development of still other new chemical
products.

Another corollary of this method of ex-
pansion is the time, effort and expense
which is necessary for the commercial de-
velopment of most chemical processes.
Experience has shown that usually a long,
expensive period of research and semi-
commercial production is necessary to per-
fect a process. Six years from discovery to
the first commercial shipment is often
quoted as an average in the industry,
but many processes have taken much longer
than that. However, once a use and
process are established, the experience has
been that usually the industry quickly be-
comes fairly stable.

Approximately a third of all chemical
sales are to industrial consumers as com-
pared to 27.4 percent for industry' as a
whole.  An unusually large percentage,
31.3 percent, goes into fhe chemical in-
dustries’ own wholesale branches as com-
pared to 21 percent for all industry groups.
The great majority' of fchemicals disappear
into the processing of finished goods, so
that the ultimate consumer sees only a
finished product and seldom sees the chem-
icals which were used in its manufacture.
As a matter of fact, the chemical manufac-
turers are among their own best customers.

There has been a gradual tendency in
recent vears for some chemical companies
to extend towards the production’ of ready
processed or consumers goods. This has
been especially true in the fields of plas-
tics and synthetic fibers, but it has been
felt also in the fields of paints, varnishes
and: lacquers, veterinary medicines, insecti-
cides and fumigants, and others. In con-
trast to this trend, there is also a tendency
for some processing companies to develop
chemical manufacturing on. their own.

Most chemicals, as stated before, are
consumed by the chemical process indus-
tries. Some trends in consumption by
these industries are shown in Table IV. If
the percentage increases for 1935-41 are
rearranged in their order of magnitudes,
we can see very easily which industries
have been the fastest growing users of
chemicals. The plastics industry easily
tops the list.

Textiles have also become related to the
plastics industry and to the chemical in-
dustry, since the synthetic materials which
are spun into fibers are generally plastics
and can be used in other- forms than that
of fibers. In addition, synthetic chemical
detergents, wetting agents, coatings, agents
for mothproofing, waterproofing and
crease-resisting fibers have increased tre-
mendously in recent years.
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The rubber industry itself may step right
into one of the first places in this table if
the various synthetic rubbers now in pro-
duction hold their markets. The Govern-
ment has invested approximately $700,-
000,000 in plants and equipment for the
production of synthetic rubbers and of the
chemicals from which they are produced.
This is equal to approximately 70 percent
of the total private investment in the
chemical industry up to the time of the
war. The industry so produced and now
operating is typically a chemical industry,
produced in the emergency at a faster rate
than any chemical industry ever before.
That it could be done at all is a tribute to
the industrial chemists and chemical engi-
neers of this country. The future of this
business will depend primarily on the
quality and price of the products in the
postwar period.

At the other end of the list are the
leather, glass, petroleum, paint and var-
nish, industrial explosives, and fertilizer in-
dustries. It should not be inferred that
these might not become profitable chem-
ical outlets. The opposite is true, and the
development of some new outlet or use
for chemicals in these fields offers great
possibilities. The very fact that leather
is at the bottom of the list might' indicate
a profitable field in which to look for in-
creases in chemical consumption.

GENTLEMANLY COMPETITION

Competition within the'chemical indus-
try has been .keen, but for the most part
it has beéii‘ remarkably orderly, one can
truthfully say,:gentlemanly. Competition
is really technical competition or compe-
tition betwééii different processes or be-
tween products- competing for the same
end use. Hardly ever is the competition
between two or more producers of the
same material- by the same process.

Competition between technical, scien-
tific and engineering skill is as keen as
lightning flashes, but pressure-selling, price-
cutting arid labor-sweating are not generally
practiced in the industry. Selling methods
are apt to be on-the conservative side, and
sales are based usually on the quality of
the product fdr the specific use intended
rather than- on price alone.

Expansion has come most rapidly during
a war period;” the inorganic chemical in-
dustry during World War 1, the organic
chemical industry during World War II.
This may be due to the difficulties and
the long and costly development period
usually required in peace times for the
development of a production process and
of a sales market for a new product. Dur-
ing war periods demands have become in-
sistent and developments have been rushed
through regardless of cost, sometimes on
the basis of intelligent guesses in the
absence of complete scientific data on
some phase of a process.
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Table IV— Consumption of Chemicals by Industries

Industry
Fertilizer
Pulp and paper..
Glass
Petroleum
Paint, varnish
Iron and steel.....
Rayon
Textiles
Coal products.
Leather
Explosive (industrial)
Rubber
Plastics

once established

businesses
have tended, for the most part, to be stable
and profitable and individual business en-

Chemical

terprises, particularly those which have
strongly supported research activities and
those which have not hesitated to diversify
their products, have shown unusual abili-
ties to grow and expand.

In this country, the inorganic and
heavy chemicals industry is an older,
larger volume, and probably lower profit
industry than the younger, rapidly expand-
ing organic chemicals industry. Although
there will undoubtedly be some exceptions,
it can generally be said that improvements
and discoveries in the technology of in-
organic chemicals should be expected to
come slower as time passes.

The synthetic organic chemicals indus-
try, on the other hand, was born in this
country about 25 years ago and it is even
now in the process of a breathtaking ex-

Table 11— Industry Statistics for 1939*
Current Net
Number Assets to Profit from
of Total Net Liabilities, Operations,
Companies Type of product Assets** Sales** Percent Percent
19 Non-ferrous metals and products
(assets over 120,000,000)......... $253 $1,080 4.84 18.7 °
5 .Rayon yarn... . 115 69 5.20 18.5
38 Chemicals . 1,946 1,047 5.49 18.0
14 Drugs and m 230 253 4.67 16.6
8  Cement . 142 61 8.74 15.7
8 Toilet preparations and soap 247 342 4.81 15.3
10 Metal and glaBS containers. 527 472 5.42 11.0
6 Biscuits and crackers 179 159 5.82 J1.8
19 Building materials other than clay
[products and cement 405 335 5.50 11.6
13 Clay products 101 44 4.04 11.5
13 Grocery specialties and miscellane-
ous food products.... 379 418 5.37 10.8
6 Beet sugar 156 98 2.83 10.7;
15 Floor coverings and miscellaneous
LEXEIES o 174 168 5.46 19,3
15 Non-ferrous metals and products
(assets under $20,000,000) ............ 115 103 4.69 9.8
37 Oil refining . 3,938 4.42 9.6
6 Distilled beverages 312 308 6.84 9,3
37 Paper and allied products... w167 498 4.42 8.4
49 Steel (assets under $100,000,000).. 560 428 3.85 8.3
15 Tires and other rubber products.. 736 779 4.78 8.0
10 Grain mill products.....cccovvcnnnne. 213 309 6.66 8.0
12 Steel (assets over $100,000,000)... 4,114 4,255 4.77 7.8
11 Food canning and preserving...... 190 212 3.30 7.5
17 Apparel & related finished products 69 96 5.77 6.3
12 Hosiery 60 100 4.17 6.2
14 Shoes ... 181 239 7.04 6.1
9 Paints and varnishes.. 75 94 6.42 5.9
8 Bread and cake... 138 192 3.53 5.3
11 Textile fabrics..... 233 266 291 4.7
5 Leather tanning 31 36 6.82 4.6
5 Vegetable oils. 83 126 2.33 4.3
5 Fertilizers ... 107 67 10.92 2.4
6 Cane sugar refining 180 150 4.69 2.1
14 Meat packing and allied products.. 849 2,249 4.02 1.9
«Securities and Exchange Commission data. e+ As millions of dollars.
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1935 Percent
Base Growth Growt
Year 1941 1035-1941  Posltlc
19.47 31.49 61.8 7
12.39 21.92 77.0 6
15.03 42.1 12
10.51 15.20 44.7 11
10.35 15.03 45.2 10
7.20 12.88 78.8 5
6.29 12.87 104.5 2
6.11 11.00 97.3 3
5.74 9.28 61.7 8
3.95 4.88 235 13
3.62 5.54 53.0 9
2.17 3.91 86.2 4
1.62 3.71 129.0 1
100.00 162.80 02.8
pansion. Of the various source materials

for organic chemicals, it appears unlikely
that there will ever be a better source than
petroleum. The next 10-20 years may well
be spoken of as the “Petroleum Era.”
However, the utilization of petroleum and
coal for chemicals will always be negligible
with respect to their utilization for power.
If petroleum sources are used and dis-
appear, then similar products may be made
from coal and finally from carbohydrates
such as cellulose and sugars from plants.

There is almost no industry for which
scientists have not found some chemical
the use of which will improve an old
product or help to produce a new one.
Since chemicals are primarily raw mate-
rials, the future chemical industry may not
only be the basic industry that it is today
but it may become the universal basic
industry of our physical civilization, under-
lying all other industry.
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HYDRA

Hydraulic conveyors are well

suited to a number of t}/Pes of

conveyingapplications, such as

the handling of ashes from ash
, 311 li.

pit to (ump,and the handling of

coal under certain circumstances.

Their power requirement is rela-

lively high, hut their operating
characteristics often offset this

un esira le iactor. Like the
pneumatic conveyor, previously
described by the author, their

power consumption can be pre-
determined with a fair degree of

accuracy, as shown in the accom-
panying article.— Editors

ransport Of bulk materials by
Ting water has some important appli-
cations and frequently provides the best
solution of the problem. The hydraulic
conveyor functions much as does a flowing
stream in nature. Light materials, leaves,
twigs, etc., float on the surface. Heavier
materials submerge and may roll along the
bottom, unless the stream velocity is below
the critical point where the material will
stall and build up.

An application in industry, accepted
by engineers as among the best, is for the
disposal of ashes from large steam plants,
The ashes may be flushed from the pits by
a directional jet to a covered sluice, then
the flow is maintained by booster jets. A
closed connection between ash hoppers
and sluice eliminates the dispersal of gas,
vapor and dust. If the run ofthe sluice
is direct and horizontal, booster jets are
umu! ~ A 30n® ? run®
- nonmPressure the nozzle velocity'is about
1,000 ft. per minute so it is possible, by
ocating one booster jet at the up turn
0 a cose uct, to give the stream of

“ a*r. an "Parted velocity

-aUnpi™ ri°® con'nue *,c ow WP an *n‘
p. i. as rom a oier ouse base-

o
r/\ N

118

meat to above ground level. If the layout
o s coo
SEFUES (S1L, irect SHIGRS heCadai-

tion of clean water to reduce the erosion

tlle PunlP parts, the solution is pumped
to a disposal area or to an overhead de-
watering and storage bin.

A jet nozzle discharging 175 g.p.m. Will
fl“sh out *e = at a Jate of }Jon 2cr
minute.  Sluicing nozzles providing 225
g.p.m. each will move the mixture of
water and ash along the duct at that rate,
Thus if the duct has a straight run of

Agg N with boosters 60 ft. apart,
the total water requirement will be 1,750
S-P™._ callinS for a PumP of 2,00Cj-g.p.m.
delivery at 125 Ib., and a 100-hp. motor.
Tire ratio usually is 5 to 7 Ib. of water
Per pound of ashes. If each ash pit has a
capacity of about 5 tons it will require
about 1Q minutes to flush it out and ‘tart

operationsat the next.

If the ashes must be pumped out they
are first flushed to a sump with a grid

flow- to catch the occasional clinker

of firebrick too large for the pump to
digest. This pump should preferably be
protected against erosion by auxiliary clean
water injection. It must have a capacity
for the 175-g.p.m. jetting stream, plus
the 225-g.p.m. sluicing to the sump, plus
500 g.p.m. of conditioning and injection
water, or a total of 900 to 1,000 g. p. m.
The head loss in the disposal pipe with a
velocity therein of not less than 6 ft. per
second will be about 3 ft. head per 100
ft. of pipe. If the disposal area is 400 ft.
from the sump, the disposal motor will be
20 or 25 hp. Since interruption of service
due to shutdown of this pump because of
accident or repairs would stop the dis-
posal of ashes, a stand-by pump usually is
provided.

While the power requirement for a hy-
draulic system is several times that for a
mechanical conveyor, power is a minor
factor compared with dustless operation
and elimination of danger to the men.

For the small plant, also, hydraulic dis-
posal may be advantageous. At one
plant with three boilers equipped with

chain-grate stokers, a concrete trench 24
in. wide was provided, extending from
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JIIC CONVEYORS

beneath the rear ends of the grates to a
of 100 ft. V;\Jaesr
the ash and clinkers to the sump, from
which they are removed by a grab bucket.
The water is recirculated with the addi-
tion of sufficient make-up to minimize

erosion of the pump rotor, while surplus
# er drainsEtd an'~jacenl pond. The
proportion of ashes to"water is low—about
6 percent by volume, but the percentage
could be stepped up by increasing the
rate of .flow if desired,

For handling coal, also, the hydraulic
conveyor has some unique applications
and possibilities. Fig 2 shows a simple
and ingenious installation devised when
priority for a reserve coal-storage conveyor
could not be obtained. From some 6-in.
leader pipe on hand, a duct was assembled
leading out from the discharge of the coal

elevator over the proposed reserve storage

area. The ground slopes easily to a river,
permitting drainage through the soil. As
or fragment the capacity of the

available was but half the handling rate
of the elevator, an adjustable bypass con-
trols the flow to it. The light-weight
pipe line is easily shifted or extended as
the coal piles up. A storage capacity of
several hundred tons was thus provided
at a cost of about $100, or about 3 percent
of the cost of a suitable mechanical sys-
tern. The water used approximates 500
g.p.m. for a handling capacity of 10 tons
per hour,

The hydraulic method is better suited to
the formation of reserve ground storage
than to bin or bunker storage since the
water must be drained off before the coal
is usable, and this draining sometimes is
difficult to arrange for. Some installations
inclose the reserve area by a dike. The
water drains off by gravity as the top layer
is reclaimed either by drag scraper or bull-
dozer. It is of course necessary to ascer-
tain first whether there are any complica-
tions preventing this outflow. Severe win-
ter conditions would be a serious handicap
to submerged coal storage.

One simple and effective hydraulic con-

veyor installation is at an anthracite coal
breaker where a battery of screen chutes
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loads to cars. The empties are brought
to the chutes and the screened coal passes
over, while the undersizes must be re-
screened and returned to the bins. A
duct at ground level, with booster jets at
intervals, floats the coal screenings to the
boot of a slow-speed, perforated-bucket
elevator. The coal drains as it is elevated.
The surplus water with the proper amount
of make-up may be recirculated.

Various types of de-waterers are avail-
able. Usually these are vibrating screens
with the screen proper of wedge-section
wire to minimize “blinding.”  Another
screen has longitudinal high-carbon, cold-
dravv steel wires stretched tightly without
Cross wires.

A common application of water as a con-
veying medium is for transporting sand
and gravel in dredging operations. If the
material is to "be delivered to a preparation
plant the hydraulic method has a decided
advantage in providing preliminary' cleans-
ing. Washing usually requires 2 to 6.5
cu. ft. of water per cubic foot of sand and
gravel, while for conveying, the sand and
gravel constitute only 10 or 12 percent of
the volume of water. However clean water
must be provided for rinsing.

In his excellent paper (I.C. 6S75) E. R.
Thoenen of the U. S. Bureau of Mines
points out that the efficiency of the hy-
draulic system is not very pleasing. If
we assume a mixture containing 12 percent
of solids, a head of 25 ft., and a capacity
of 100 tons per hour of sand weighing 110
Ib. per cubic foot, then (100X2,000)/
(60X110) = 30.3 cu ft. of material
per minute must be moved. At 12 percent
this will require about 234 cu. ft. of water
per minute. Assuming 40 percent voids

Fig. 1— In smaller ash handling in-
stallations the ashes arc usually dis-
charged to a settling sump as at the
left below which, after draining,
can be emptied by a grab bucket

Fig. 2. Right— A few lengths of

leader pipe and a stream from a

fire hose served, as shown, to handle
coal to a reserve storage area

MSB
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and allowing for water filling the voids,
the volume of mixture will be 252
cu. ft. pumped per minute. The weight
of mixture per minute is 30.3 cu. ft. of
material at 110 1b.=3,333 Ib. plus 234
cu. ft. of water at 62.5 Ib.=14,625 Ib.,
which totals 17,958 Ib. The theoretical
horsepower is 17,958X25/33,000=13.6
lip. The horsepower for lifting the sand
alone is 30.3X110X25/33,000=2.5 lip.
We see that 80 percent of the required
power is expended on the water. How-
ever, there may be other considerations
which minimize the importance of the
power requirement.

A single illustration "will suffice. When
the construction of the Alameda, Calif.,
airport was undertaken, the writer was
faced with very considerable expense for
several thousand yards of fill to bring the
grade above the tide level of San Francisco
bay. It so happened that a contractor was
about to begin dredging the Oakland estu-
ary on the opposite side of the Central
Pacific tracks under a contract that re-
quired him to dispose of the dredged
material so as not to block the channel.
A mutually profitable arrangement was
concluded by which he was permitted to
extend his suction dredge discharge line
across the airport site. By occasionally
shifting the position of the discharge and
levelling by bulldozer the airfield yvas
formed at practically no cost.

The hydraulic conveyor differs altogether
from mechanical conveyors. It does re-
semble the pneumatic conveyor in prin-
ciple, and the power requirements and
handling capacity for a specified material
can be prc-determined with about the same
degree of inaccuracy.

Assume a 10-in. horizontal conveyor
with a straight run of 200 ft., for a capacity
for 40 tons per hour of coal. Without
going through the details of the procedure
for determining the power (see Chem. &
Met., Feb. 1944, p. 147ff.), the blower
for a pneumatic conveyor will approximate
25 motor horsepower. A hydraulic con-
veyor will handle coal to about 10 percent
by volume of the water. The volume r
coal is 1,600 cu. ft. per hour, so the
volume of water is 16,000 cu. ft. per hour,
and the total volume of water and material
is 17,600 cu. ft. per hour, or 293 cu. ft.
per minute. The pump must function
with clear water so the coal would be
introduced into the duct through an air-
lock beyond the pump. The head loss
is 8.8 ft. in 200 ft. The weight of mix-
ture is 64 Ib. per cu. ft. The theoretical
horsepower is 293X64X8.8/33,000=5
water horsepower, i.e., a 10-hp. motor.

The ratio of air to coal in the pneu-
matic conveyor is 140:1. W ith the hy-
draulic, the ratio is 10:1. The hydraulic
conveyor is more efficient because the
conveying medium is denser, and with
coal it is close to the weight per cubic foot
of the material. As the specific gravity
of the material goes up, the velocity of
flow must be stepped up, causing the
efficiency to go down.

Incidentally, the power for a belt con-
veyor for the same job, a 16-in. belt at 200
ft. per minute, would be 1.0 hp. for the
empty belt, plus 0.5 hp. for the material,
a total of 1.5 hp., requiring a 3-hp. motor.

The hydraulic conveyor is adapted to
certain conditions. The theoretical prob-
lem just given is obviously not one of
these.

Sluice

Fire hose-"*"

W BittM AKir:» r~'
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POSTWAR
ent Synth

Governim

The Department of Agriculture,
investigating domestic markets
for nitrogen after the Mar, pre-
sents a discussion of the nation’s
needs together with an analysis
of ways and means for meeting
these needs, which includes rec-
ommendations for the continued
operation of at least some of the
government synthetic ammonia
planting— Editors

planning committee of

the Department of Agriculture has

made a study of domestic requirements
nitrogen in the immediate postwar period.
While this study was undertaken primarily
to determine the amount which would be
needed for fertilizer use, it necessitated a
comprehensive survey of total require-
ments and an appraisal of all sources of
supply. The Endings of this committee
are of wide interest not only because they
place a more or less definite range for sup-
ply and demand under different conditions
of industrial activity, but also because they
attempt to answer the question of what
postwar use may be made pt government
synthetic nitrogen.

After fixing the essential place.which
nitrogen holds in times of peace and war,
the report states that in times of peace
almost three-fourths of the nitrogen con-
sumed in the United States is used ,by
agriculture in the form of fertilizer. When
war comes agriculture’s supply of nitrogen
is restricted‘and uncertain, due to urgent
military and industrial demands. That
was the case in 1917, and again in 1942-Tv
After Pearl Harbor agriculture faced a
, SftOrtage of fertilizer nitrogen for two sea
sons, at the very time farmers were being
urged to increase production. A more
serious and prolonged shortage was avoided
by government construction of synthetic
ammonia plants and government subsidy of
Chilean nitrate imports. But imports were
restricted and uncertain due to the shortage
of shipping spa« and other hazards inti
dent to war. The supply of fertilizer nitro-
gen has been increastx] beyond prewar
levels in 1945-44. but even now there is

he postwar
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serious question as to our ability to supply
fertilizer nitrogen in the amounts farmers
would use for food, feed and fiber produc-
tion in 1945.

Disregarding the probability of unfavor-
able conditions, the indicated annual con-
sumption of 750,000 or 900,000 tons of
nitrogen for fertilizer is almost double pre-
war consumption. The increase is expected
as a result of a large increase in farm cash
income, some reduction in nitrogen prices,
and greater realization on the part of
farmers of the profitable returns from the
use of fertilizers. Fertilizer nitrogen con-
sumption in 1943-44 was approximately
620,000 tons and would have been sub-
stantially greater except for several factors
that tended to limit consumption.

Touching upon the question of supply,

fothe committee finds that if nitrogen con-

sumption increases to 1,000,000 or 1,200,-
000 tons, domestic production should be
greatly increased. The plants owned by
the government are needed to furnish 19 to
24 percent of the estimated nitrogen con-
sumption under the two favorable con-
ditions.  Existing private plants and re-
duced imports would be adequate to meet
probable consumption under unfavorable
economic conditions.

An alternative method of providing for

Domestic consumption

900,000

ic > ol <
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¢ Ammonia Plants

increased consumption would be to in-
crease imports. In this connection the
assumption should be noted that imports
under favorable conditions would be as
large as average imports in 1936-40, and
that postwar imports of Chilean nitrate of
soda would, under most conditions, be
about as large as in the year preceding the
war. While it is assumed further that no-
restrictions will be placed on imports, the
estimates reflect the view that American
farmers should not be under the necessity
of using imported fertilizers at prices that
are higher than would be necessary to pur-
chase the equivalent quantities of plant
mfood of domestic origin.

Lower fertilizer nitrogen prices are gen-
erally expected. They will be influenced
by the general price level, government price
policy, and the international or world
price of nitrogen fertilizers. The war has
caused a great increase in our fixed nitro-
gen production capacity, but there are no
known technical developments that have
reduced production, costs. On the other
hand, high labor and raw material costs
have increased manufacturing costs when
figured at a given rate of production.

It seems possible that fertilizer nitrogen
prices may be reduced to about 1934-36
levels if we assume good competitive con-:

of nitrogen, 1926-43

)
Year

"% 37 *3B 39 40 41 42 43
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Most favorable conditions
1,190,000 tons

Favorable conditions
1,040,000 tons

Unfavorable conditions
675,000 tons

Estimated sources of nitrogen to meet postwar consumption

ditions, but no subsidization of production
by government. In fact, the May, 1944
reduction in the prices of ammonia solu-
tions has already brought the price of that
important class of nitrogen material to
the 1934-36 price level.

Looking into the future, the committee
finds that the consumption of nitrogen by
agriculture and industry will depend pri-
marily on the level of national production
and employment, demand for farm prod-
ucts, and price for nitrogen.

The government has invested more than
$200,000,000 in nine synthetic ammonia
plants. They have a combined capacity of
about 730,000 tons of fixed nitrogen per
year. That is more than United States
consumption for all purposes in any pre-
war year. The plants are well located with
respect to the fertilizer market.

Most of the plants produce anhydrous
ammonia which is shipped to other fac-
tories producing military explosives. Cer-
tain of the plants, however, produce am-
monium nitrate.  Only one of these
processes it to a form suitable for use as a
fertilizer. In all plants an additional in-
vestment would be required to provide for
fertilizer production by modern methods.
This investment, while substantial, would
be quite small as compared with the initial
cost of the present plant, and would be
justified financially by the savings in pro-
duction cost. A further improvement in
the physical properties of the product also
would result.

As these plants came into full produc-
tion they have, over considerable periods,
produced more fixed nitrogen than was
required for the military program. The
War Food Administration and the War.-
Production Board, working with the W at
Department, arranged for-all. .surplus am-
monia to be converted 'to nitrogen fer-
tilizer. It was the production frdfn the
war plants that made possible the sharp
increase in fertilizer nitrogen consumption
in 1944,

From the estimates of future consuming
requirements it is concluded that produc-
tion of some of these plants will be needed
in the postwar years. The working group
of the Interbureau Committee on Post-
war Programs therefore has recommended
that plants with a combined capacity of
about 300.000 tons N be converted for
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the production of nitrogen fertilizers and
other ammonia derivatives for civilian con-
sumption.

The question as to the nitrogen fer-
tilizers that should be produced at the
converted war plants has been carefully
considered. It seems probable that granu-
lar ammonium nitrate is the best material
to produce at some, but possibly not all
of the plants. Other nitrogen fertilizers
that merit consideration are ammonium
sulphate, urea, and sodium nitrate. Final
decision on the product to manufacture
presumably will be made by the organiza-
tion operating the plant and selling the
product.

Ammonium nitrate is one of the lowest
cost nitrogen fertilizers that could be pro-
duced in the war plants. It is not only a
low-cost material to manufacture, but
being of high analysis can be distributed at
a low cost per pound of nitrogen. Further-
more, several of the war plants ;re already
partially equipped to produce ammonium
nitrate.

In the 1943-44 fertilizer season approxi-
mately 300,000 tons of ammonium nitrate
were used as fertilizers. Much of this
tonnage was not in satisfactory condition,
or at least was not in good condition. Pro-
duction of the better grades of granular
ammonium nitrate was not started until
November, 1943. Further improvements
have been made in recent months. The
products being produced at most plants
for the 1944-43 fertilizer season are en-
tirely satisfactory for direct application
and for use in the manufacture of com-
plete fertilizers.

Referring :to the desirability of early

action the report says that surplus am-
monia from the war plants has been
processed into nitrogen fertilizers by rela-
tively expensive methods as compared with
the recommended modern methods pro-
ducing granular ammonium nitrate. Pro-
duction costs would be considerably
reduced if plant conversion for the pro-
duction of granular fertilizer could be
made in the near future. Such conversion
would not interfere with the use of the
plants when needed to meet military re-
quirements. It would be a major step in
putting the plants in readiness to meet
postwar commercial consumption at prices
that reflect full competitive use of the
most efficient materials and methods.
Prompt conversion could not be made for
the entire capacity that will ultimately be
needed to meet estimated consumption.
Plans for the conversion of recommended
capacity could be completed and ready
for action upon termination of the war.

It is recommended that the government
plants not converted to meet the esti-
mated commercial consumption should be
held as part of the nation’s military equip-
ment. Tire plants would be maintained in
standby condition or operated'to meet the
requirements of our military forces. They
would, of' course, be available to meet
unexpected civilian demands in times of
peace.

The reserve plants would be just as
much a part of our military forces as
planes, tanks, ships and guns. The con-
verted plants would help insure the pro-
duction of future food and feed crops.
The standby plants are “gunpowder” in
reserve. In case of emergency each could
help meet unusual needs.

In summarizing its findings, the com-
mittee recommends (1) United States
ought to be prepared to supply up to
1,200,000 tons of fixed nitrogen for civilian
consumption. (2) Plants of a combined
capacity of 300,000 tons N, now operated
by the government, should be converted
to meet probable civilian consumption.
(3) Conversion of some of the plants for
the production of granular ammonium
nitrate should be started as soon as pos-
sible. (4) AIll other government synthetic
ammonia plants should be held as a part
of the nation’s military equipment.

Estimate of Future Prices for Nitrogen Fertilizers

OCTOBER 1944

Wholesale, bulk Retail, cash
per unit per ton per ton perlb. N
Sodium nitrate, 16 percent N . $24.00 $35.00 10.9¢
Ammonium sulphate. 20.5 percent N. 1.17 24.00 35.00 8.5
Ammonimu nitrate, 32.5 percent N 1.17 38.10* 47.10 « 7.3
* Refers to the.jnaterial in bags.
Estimate of Future Consumption of Nitrogen
Most Moderately
1940 favorable favorable Unfavorable
conditions conditions  conditions conditions
Farm cash income, $ million............. 10,300 18.000 14.600 10,300
Expenditure for fertilizer, $ million. 237.5 482.9 391.3 276.4
Fertilizer nitrogen, 1,000 tons.......... 413 900 750 500
Industrial nitrogen, 1,000 tons . 175 290 290 175
Total N, 1,000 tonS.....ccccoeerr - 538 1.190 1.040 075

121



HALWYN R. SMITH pacific Coast Editor, Chemical & Metallurgical Engineering

GUAYULE RUBBER

Production Enhanced by New Process Methods

Recent cancellation of all pro-
jects for producing rubber from
latex-bearing plants, with the
lone exception of the program
for rubber from guayule shrubs,
serves to high-light the present
method used for extraction at the
Salinas, Calif., plant of the
Emergency Rubber Project. New
developments in process methods
which improve both the efficiency
of extraction and the quality of
the final product have been
added at Salinas and will be in-
corporated in a new plant now
under construction at Bakers-
field, Calif., for operation early
next year.— Editors

xtraction Of rubber from guayule
E shrubs has currently followed the
same process which was developed fort}'
years ago by William A. Lawrence, a
chemist, who was unaware that rubber ex-
isted in the latex form in the shrub and
based his procedure on a mechanical sep-
aration of the coagulated rubber. Minor
improvements have been made both in
this country and in Mexico, but other
processing difficulties which result in con-
tamination of the finished rubber have not
been remedied, and have in part retarded
the development of this source of the
natural rubber which is indispensable for
compounding with synthetic rubbers for
certain products. The recent extensive
research work, started at the Eastern Re-
gional Research Laboratory at Philadelphia
and transferred a year ago to the Bureau of
Agricultural and Industrial Chemistry lab-
oratory at Salinas, has produced many im-
provements, features of which are being

incorporated in the present plant as well as
in the new one at Bakersfield.

In the basic processes now being used
in the Salinas plant the shrubs are stored
for a period prior to processing to coagu-
late the latex and decrease the moisture
content. Plant treatment consists first of
chopping the shrub into chips after which
moisture is reduced to an average content
of 13-15 percent by means of a steam
heated air dryer. The chopped shrub is
passed through three sets of corrugated
crushing rolls where the rubber cells are
broken open and the rubber particles
brought together or agglomerated. The
crushed product is then mixed with about
four and a half times its weight of water
and is fed to a series of four silica-lined
pebble tube mills. The time of passage
through these four mills is approximately
eighty minutes. Milling action results in
maceration of the fiber and release of the
agglomerated rubber from the rubber-
bearing cells which exist for the most part
directly under the bark. These small par-
ticles of rubber are further agglomerated

into particles which vary in size up to
that of a grain of rice, and are called
“worms.”™ Worms are separated from the
plant fibers by flotation in a Doff thick-
ener, the floating rubber with some par-
ticles of cork being skimmed from the
surface.' In the present process the plant
fibers, or “bagasse,” are wasted from the
bottom of the thickener, but in the new
plants they will be dried-and burned for
fuel.

Skimmed rubber, with contaminating
particles of cork, is then subjected to
hydrostatic pressure of 300 -psi. for 80
min. at 200 deg." F.: in vertical pressure
vessels called, from the Spanish, “pailas.”
In this treatment the cork cells arc de-
aerated and the cork is waterlogged and
settled out in a second flotation tank. The
rubber w'orms are then given a final scrub-
bing in a small pebble mill to remove
macerated vegetable material. Following
this operation free water is removed from
the worms in a hvdraulic press. The worms
are then dried in a tray vacuum dryer to a
moisture content of about one percent

In Dorr selector, rubber “worms” float free of macerated woody material
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Flowsheet of the improved process to-be used at Bakersfield for the extraction of rubber from guayule

and pressed into 100-Ib. blocks which are
boxed for shipment.

The disadvantages which accrue in this
method of processing arc that the rubber
is contaminated with resin-like material
from the shrub as well as small amounts
of macerated vegetable debris. The resin-
like materials can be removed by subse-
quent solvent extraction of the rubber
worms and the insoluble vegetable matter
can be greatly reduced by mechanical
and/or chemical means.

From the study of operations at the
Salinas plant on the part of James Byrne,

Chief of Division of Engineering and as
the result of research work by the’ Bureau
of Agricultural and Industrial Chemistry
laboratory, new process methods which
will greatly improve the quality of the final
product are being added at Salinas and
installed in the Bakersfield, plant. The .im-
proved process soon to be in operation at
the Bakersfield plant is shown above.
Defoliation of the shrub isjthe first of
the major improvements to be incorporated
in the new plants. Removal of leaves re-
sults in an increased capacity for the mills
since leaves contain little or no rubber and

Spongy rubber from vacuum drier will be pressed into blocks for shipment
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also interfere with milling operations. This
operation is accomplished by immersing
bales of shrub in boiling water for 10 min..
after which bales are broken open and
tumbled in a trommel. This action re-
moves leaves which have been loosened by
the boiling water. The next improvement
consists of subjecting the chopped shrub
to an aerobic fermentation or retting proc-
ess which reduces the resin in the shrub
and consequently in the finished rubber.

Other improvements will result in more
efficient shrub and rubber handling and
in improved rubber flotation and recovery
after milling. The rubber refining or
"scrubbing” process will be improved to
such an extent that insolubles will be re-
duced to a minimum. The rubber worms
will be dried in a continuous belt circulat-
ing air dryer which will result in rubber of
higher quality because of shorter exposure
to elevated temperatures. It may be that
a solvent extraction unit will be added to
the plants at a later date.

Possibly if Mr. Lawrence had realized
originally that latex existed in an uncoagu-
lated state in the green shrub, the process
which he evolved would have followed a
different pattern, and the history of guayule
rubber development might have taken a
different trend. Work on the extraction
of rubber as latex has advanced to the pilot
mill stage. Naturally this type of rubber
will be of very high quality and will
broaden the field of usage for guayule. If
this process can be developed commer-
cially it will no doubt contribute greatly
to the growth of the guayule industry'".
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Up-Flow Neutralization of

ACID WASTES

A method for neutralizing acid
wastes by means of an up-flow
limestone bed has been devel-

oped. Wastes containing up to

10,000 p.p.m. of mineral acidity

have been handled. Chemicals

and operating costs were lower
than for previously conceived
devices. 'The method should be
useful to many plants annoyed
by this problem.— Editors

method for neutralizing acid wastes

by means of an up-flow limestone
bed has been worked out on laboratory
and pilot plant scale. This work has been
reported (Gehm, H. W., Sewage Works
Journal, Vol. 16, p. 104, January, 1944).
The device showed promise of being
simple to construct and operate. Since
then inquiries concerning full scale design
and operation of such a device have been
received. It is proposed, therefore, to re-
view briefly the published data which relate
to design and operation of such a unit
and with this information in mind, develop
a tentative design and operating technique.

The main factors involved in the prac-
tical application of this process were found
to be the following:

Total Acidity of Waste—Wastes con-
taining up to 10,000 p.p.m. of mineral
acidity were successfully handled by pilot
plant. Higher acidities led to excessive
.gas evolution and instability of the bed.
Predilution to or below this concentration
is required for some wastes.

Sulphuric Acid Acidity of Waste—The
-concentration of sulphuric acid should not
exceed 5,000 p.p.m, at any time, as such
concentrations destroy the reactivity of the

mbed. Predilution can be employed to elimi-
nate this difficulty.

Journal Series Paper
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Acid Salts in Waste—The presence of
appreciable quantities of acid salts reduces
the effectiveness of the bed considerably.
This is particularly true of salts which form
precipitates on neutralization, as for ex-
ample ferrous sulphate.

Type of Limestone—Either crystalline
or amorphous stone of high calcium variety
is suitable.

Size of Stone—The smaller the particle
size the greater the area presented, hence
the more effective the bed. However, very
small sizes tend to wash out at the high
flow rates employed. Best results were ob-
tained by using number two chick gravel
which had the following sieve analysis:

Retained on U. S. standard 7 mesh screen 0.0
Retained on U. S. standard 8 mesh screen 1.6
Retained on U. S. standard 10 mesh screen 15.6
Retained on U. S. standard 20 mesh screen 81.8
Retained on U. S. standard 60 mesh screen 0.5
Passed U. S. standard 60 mesh screen 0.5

This material is readily available, is 75
percent as efficient as high calcium hydrate,
and generally sells for but 60 percent of
the market price of hydrate. This repre-
sents a saving in neutralization cost of
over 20 percent.

Rate of Application of Waste—For
practical purposes the rate of application
of waste to the filter should not be less
th?n 20 gal. per sqg. ft. per min,, as veloci-
ties produced by flows' lower than this-.fail
to keep the bed well7expanded and’will
noteliminate gases formed, silica;and=other
impurities remaining after dissolution of

52
5.0

a 48 , P

Minutes Operation

Fig. 1— Chart of continuous opera-
tion of pilot plant

for given conditions of acidity and rate of
application:

R = (68 —KA)

W here R is rate of application of waste in
gal. per sq.ft. per min.; d is depth of bed
in ft.; A is mineral acidity in 1,000 p.p.m.
CaCO,,; and K is constant for stone size.
K is equal to 8 for No. 2 chick gravel
(10/20 mesh stone).

DESIGN RECOMMENDATIONS

Starting at the influent end of the plant
means must be provided to obtain for
treatment a waste with a mineral acidity
of less than 10,000 p.p.m. (as CaCO,)),
containing less than 5,000 p.p.m. of the
acidity in the form of sulphuric acid. The
acidity of waste should not exceed a pre-
.determined limit- at any time. These re-
quirements.can'be met by providing an
equalizing tank into which waste coming
from the plant is discharged. If necessary,

tlje stone at-a sufficiently high rate.; Rates,: f; .dilution.water can be pumped from the re-
of application higher than .100 "gal. per medyingatrgam at a rate which when mixed
sq. ft. per min.'have been employed ex- ®-with waste will -maintain mineral and sul-

perimentally blit: have, the- disadvantage”of
requiring excesstye' free;board rarid vhaye'
the endencv.to wash .out stone. -Rates of
application of waste should range between
20 and’100 gal. per sqg. ft. per min.

Depth of Bed—Bed depths of from one
to four, feet were found to be mechanically
satisfactory. As.the neutralizing capacity
was found to be in linear relationship with
acidity of the applied wasteland bed depth,
the following equation serves as a guide
in determining the most practical depth
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,phuric . acid acidities below the prede-
termined level. 'In cases, where intermittent
discharge of waste isinvolved, arrangement
for automatic starting of both the dilution
water and treatment unit pumps
readily be installed.

The pump used to apply waste to the
bed should be capable. of passing waste
through the bed at several rates within the
range of 20 to 100 gal. per sq. ft. bed area
per min., depending upon the waste han-
dled. The most adaptable range is between

can
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20 and 60 gal. per sq. ft. per min., and
three rates of discharge within this range
should provide adequate flexibility required
for changing conditions. All equipment
on the acid side of the bed should be con-
structed of materials capable of withstand-
ing the acids handled.

The distribution and support plate for
the limestone can be selected on the basis
of the presence of suspended solids in the
waste, their size and character. For wastes
free of suspended solids, carborundum
plates, such as those used for underdrain-
ing sand filters, are well adapted. Where
suspended solids are present in a very
finely divided state, screens of 30 to 60
mesh supported by grills or slatted plates
of tapered slot design are suitable. For
wastes containing suspended solids of all
but the finest varieties, nozzle distributions
combined with a silicious gravel or glass
bead layer over them would probably work
best. The fact that only small concentra-
tions of suspended solids become appre-
ciable when concentrated by straining
must be taken into account and means of
distribution must be chosen which will not
accumulate such matter, but pass it freely.

Sufficient freeboard must be allowed in
the column containing limestone to pre-
vent carryover when the stone is expanded
by the waste flow. As shown by Fig I,
over 50 percent expansion occurs at the
rate of 60 gal. per sq. ft. per min. It would
be advisable to allow 100 percent free-

Fig.

board over the bed level, as gas bubbles at
times carry limestone particles higher than
the stable level of the expanded stone.
Another precaution which might be war-
ranted is placement of a 20-mesh screen
at the top of the column. The table shows
the expansion observed at various rates of
flow.

Flow Rate, Expansion,
per sq.ft. per min. Percent
20 13
30 17
40 23
50 39
60 54

Overflow wier and effluent piping must
be made of sufficient size to permit free
discharge of the maximum flow of neu-
tralized waste. If possible a fall or cascade
of the effluent should be incorporated in
the design to allow partial COa removal
from the treated waste which will result
in a considerable pH rise, because the pH
value of the liquor as it leaves the bed
approaches 4.2. Provision for obtaining
continuous representative samples of the
bed effluent prior to cascading should be
provided. The relation between time of
aeration and rise in pH values is about as
follows:

Aeration time,

min. pH
0 4.3

1 6.8

2 7.2

5 7.8

10 8.0

2— A proposed design of an up-flow

neutralizing bed, capable of handling 100,000

gal. per day of nitrocellulose waste containing
from 10,000 to 15,000 p.p.m. mineral acidity

recorder

. oor

indicéfor
Overftow

Oil. wafer

Head box for
pH electrodes

Sample
taps -

Limesfone
hopper

Exhaust
blower

Distribution
plate

Effluent

150 g.p.m.pump
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When cascades are used,
may be expected:

the following

pH
Waste leaving bed 45
1-3 ft. falls 55
2-3 ft. falls 6.4
3-3 ft. falls 7.1

Enclosure of the upper section of the
column is necessary where indoor installa-
tions are made, because the large quanti-
ties of CO02 released would constitute a
hazard. If such enclosure is made, means
of providing an adequate opening for in-
spection and means of exhausting the gas
should be provided. Such an exhaust
should aid removal of COa from solution
on cascading. A gas passing from solution
would be immediately removed and would
probably prove beneficial in any installa-
tion of this type.

Replacement of dissolved limestone
could be accomplished by a screw conveyor
so arranged as to operate on signals from
a pH recorder, measuring the pH of the
waste just after passage through the stone.
For example, the starting operation might
be set for the pH value of 4.3, at which
point the bed is just deep enough to re-
move mineral acidity, and to stop at the
pH value of 5.5 or any value indicative of
a maximum column of stone. In this
manner the feed of stone would be auto-
matically regulated..

CONTINUOUS OPERATION

Tire chart shown in Fig. 1, which was
taken from the pilot plant, illustrates how
this arrangement would operate. The
waste treated contained 4,230 p.p.m. min-
eral acidity and was passed through the
bed at the rate of 40 gal. per sq. ft. per
min. At the end of 20 minutes the bed
had shrunk from 12 to 8 in. unexpanded
depth, and the pH dropped to 4.2. Suffi-
cient stone was then added to raise the
unexpanded depth again to 12 in., after
which the pH rose to the original value of
5.0.

In Fig. 2 a proposed design of an up-
flow neutralizing bed, capable of handling
100,000 gal. per day of nitrocellulose waste
containing from 10,000 to 15,000 p.p.m.
mineral acidity, is illustrated. Means for
dilution of the waste with an equal volume
of water is provided and a total flow
capacity of 216,000 gal. per day is pro-
vided for in the bed. Attention is directed
to the small size of the bed, which is only
2 ft. in diameter. This and the possibility
of constructing most of such a device of
wood gives it a very low capital cost.

Operating costs should be lower than for
previously conceived devices, because once
adjusted, the only operation outside of a
checkup on each shift would be that con-
nected with supplying the hopper with
fresh stone. The low cost of the neutraliz-
ing agent used must also be considered
when this device is evaluated.
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Plant Investment and Prod

SYNTHETIC RU

This article is based, practically
without change, on a special re-
port of the Office of the Rubber
Director which was issued by the
Director, Col. Bradley Dewey, on
Aug. 31, 1944, Based on figures
supplied by the Rubber Reserve
Co. it presents the first complete
and authoritative picture of the
investment and operating costs
involved in the Government syn-
thetic rubber program. What
part of this capacity may be op-
erated after the war, and by
whom, not vyet
Nevertheless the re-
port should he required reading
for all who are in any way inter-
ested in rubber

are questions
answered.

Editors

0 meet a national emergency the

United States government undertook
the production of synthetic rubber and
the main essential ingredients for its manu-
facture. In this program, monetary con-
siderations were definitely secondary to
obtaining a sure supply of synthetic rub-
ber in the shortest possible time.

To insure the success of this program
in almost untried fields, it included a
variety of different processes for the pro-
duction of raw materials as well as sev-
eral different types of synthetic rubbers.

The following considerations were im-
portant in selecting processes:.

1 The probable adaptability of the
final product to replace natural rubber.

2. State of development of a process,

3. The availability of the basic raw

slibitted "By ° RUBBET "Redervd® G as “2ipeiAshEs
. Goyerament-owned synthetic rubber plants.
Wants weré provided tor by the

!

2,0 e \Y out by Rubber Reserve
an,” ““‘abed In accor&lanceywnH the Instruc-

“buned thl° ‘'“nich Committee that they tie
chance! ougl' t0 completion without further
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materials necessary for the production of
the polymer and the necessary inter-
mediates.

4. Military and industrial needs for spe-
cial polymers.

5. The estimated time of construction.

6. The use of certain critical materials.

On the basis of these considerations
Buna-S was chosen as the best general
purpose rubber and became the backbone
of the program. Butadiene and styrene,
the two principal ingredients of this poly-
mer, were being produced on a small scale
and some of the technical problems con-
cerned with their manufacture were
known. In addition, several companies
had carried out extensive research and de-
velopment work over a period of years.

The second main synthetic chosen for
the government program was Neoprene-
GN. This polymer had been produced
on a commercial scale for almost a decade
and had demonstrated its value as a syn-
thetic rubber. However, at the time Neo-
prene was considered to be less suitable
for general purpose uses than Buna-S and
it appeared that the production of the
necessary raw materials would require cer-
tain facilities that were difficult to obtain.
The program for Neoprene was, therefore,
limited to the need contemplated for
products requiring its special characteristics.

Butyl rubber was also chosen for part
of the program, but it was felt that al-
though data indicated that it was a syn-
thetic rubber of considerable promise, the
experience in both its manufacture and
use was so limited that it would be unwise
to gamble a major portion on it.

These three synthetic rubbers form the
real basis of the government synthetic
rubber program, but in the summer of
1942 the uncertainties were so great that
the Rubber Survey Committee recom-
mended the production of a limited
quantity of 1 hiokol N for retreading and
passenger tire production. It was realized
that Thiokol N was a specialty’ polymer
having solvent resisting properties that
made it extremely valuable for certain uses
but that it was not a rubber of high
quality for general purpose uses. Since the
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raw materials and facilities that could
be easily adapted to the polymerization
were readily available, the Baruch Com-
mittee recommended a capacity of 60,000
tons per year. It was later found that
due to the effectiveness of various con-
servation measures adopted and a rapid
increase in the production of reclaimed
rubber, it was possible to meet the situ-
ation without the use of Thiokol N and
early in 1943 production as a general
purpose rubber was abandoned.

In Table 1| the resultant program is
compared with the recommendations of
the Baruch Committee. It will be noted
in the table that there is considerable
difference between the rated capacities of
the present program and those recom-
mended by the Baruch Committee. As
the program was built, it became obvi-
ous that a number of the plants would be
able to operate at over capacity and it
was, therefore, decided that the neces-
sary quantities of synthetic rubber could
be made with plants of the rated capaci-
ties given in the table. The Butyl pro-
gram was rerated from 132,000 to 68,000
long tons per year in recognition of the
actual rate at which the plants are ex-
pected to operate with certain revisions
and equipment additions over those con-
templated at the time of the Banich
report. It will be noted that the rate of
production of all synthetics for the fourth
quarter of 1944 is less than the Baruch
Committee recommendations; this is also
less than the present productive capacity
of the plants, but it is believed that the
schedule corresponds to the probable con-
sumption.

Table Il gives the capacities, produc-
tion, and the estimated investment for the
various monomer and synthetic rubber
plants in the Government program. It
is felt that the over capacity of these
plants will be sufficient to produce syn-
thetic rubber at the rates given in Table
I for the ultimate capacities of the vari-
ous synthetics. Private investment in syn-
thetic rubber plants estimated to total
less than $50,000,000 is not included in
this summarv.
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Table 1ll— Plant Investment Cost per
Annual Long Ton Capacity of Synthetic

Rubber
U. S. Government Buna S
- ----Dollars---- -
Basis 1* . Basis 2t
Butadiene investment 324 380
Styrene investment.... 71 91
Miscellaneous chemica
facilities investment 14 14
Copolymer investment 178 178
Total investment 587 663

Note: Basis 1 butadiene_and styrene invest-
ments are less than Basis 2 since "the ultimate
capacities of the butadiene and styrene plants are
greater than ultimate capacities of the
copolymer plants. If the full operation or these?
plants is made possible by outside sales, Basis 1
applies: if their nrodnotion 1s limited solely to

una-S demand, Basis 2 applies. Basis 1 assumes
0.813 short tons of butadiene and 0.250 short tons
of stxrene are required per long ton of Buna-S. |

* Average _investment per annual ton of esti-
mated individual nctunl butadiene, styrene, and
‘téopolysmer capacity. In dollars per long ton of

una:s.

t Average investment per annual ton of esti-
mated actual copolymer capacity, in dollars per
long ton of Buna-S.

All U. S. Government Synthetics

Investment per
Long Ton Estimated
Actual Capacity

Buna S, basis 1 above... 8587
Buna S, basis 2 above.........ccocu........ 663
Butyl....ccoooveeenene 779
Neoprene-GN. 717
Average (Buna S on basis 2)

all Synthetics......coveveviiccccins 675

It will be noted from Table IIl that
the plant investment cost per ton of ca-
pacity for the three synthetic rubbers.
Buna-S, Butyl and Neoprene, indicates

that the amount of equipment recpiired is
roughly the same. There are investments
in private plants to produce such raw
materials as alcohol, butylenes, naphtha,
butane, ethylene, calcium carbide, soap
and other necessary ingredients which arc
not included in the above stud}’.

PRODUCTION COSTS

While the investment and operating
costs were not the major consideration
in establishing the government program.

these are very important in indicating
the postwar possibilities of the various
materials. Today the operation of most
of the government-owned plants has
progressed far enough that a reasonably
accurate picture can be obtained of both
the present production costs as well as
those likely to be realized in the future.

The following cost analysis has been
based on the out-of-pocket operating
charges. It does not contain any pro-
vision for amortization, sales expense,
profit or interest on investment. How-
ever, it does include plant insurance,
taxes, nominal royalties and a small man-
agement charge to cover expenses which
are not capable of direct allocation and
which may or may not include some profit.

Amortization and interest on invest-
ment were not included in the considera-
tions because of the uncertainty as to
the basis on which the government will
handle its investment. Also, the uncer-
tanties in this country’s rubber policy are
so great that any estimates of selling ex-
pense on a postwar basis are meaningless.
The profits necessary to make the opera-
tion attractive are a function of the risks
entailed in the private operation of the
plants and they, too, cannot be accurately
evaluated for the same reason that selling
expense is uncertain. Therefore, all of the
costs in the following discussion exclude
these four items and the resultant cost is
the direct or out-of-pocket cost.

NEOPRENE-GN

Table IV presents the approximate cur-
rent operating costs for Neoprene-GN, to-
gether with an estimate of its possible
postwar cost. This cost includes feed-
stock and direct operating costs, but ex-
cludes amortization, preliminary expense
and research. It will be seen from the
table that the present costs average approx-

Tablc 1I- -Compnrison of Present Rubber Program with Baruch
Committee Recommendations

Synthetic Rubber in hoir: Tons

-Rated Annual Capacities-

Baruch U. S.  Present U. S.
Only Only
845.000 705,000
132,000 68,000
Neoprene-GN .. . 69,000 *63,000
Thiokol-N........... 60,000
Total.oooees ... 1,106,000 836,000

Estimated Ulti- Estimated
mate Annual Annual
Capacity with Rate 4th
Present Plants, , Quarter 1944.
Present U. S. U. S. and U. S. and
and Canada Canada Canada
735,000 1,000,000 780,000
75,000 75,000 38,000
*03,000 70,000 57,000
Program suspended
S73,000 1.145,000 875,000

¢ Including 14.000 additional tons Of neoprene plant capacity scheduled for completion during

1944.

Rutadiene, Short Tons

From grain or alcohol
From butane......
From butyiene

Total.

CHEMICAL & METALLURGICAL

-Rated Annual Capacities-

Baruch U. S. PresentU. S. PresentU. S.
Only Only and Canada
247,000 230,000 230.000
60,000 75,000 75,000
250,000 250,000 280,000
125,000 37,600 37,600
85,000 55,000 55,000
10,000 10,000
767,000 657,600 687,600
ENGINEERING ¢« OCTOBER 1944

Table 1V-j—Neoprene-GN and Butyl
Plant Operating Costs

(Cents per pound of product including feed stocks
but excluding amortization, preliminary expense,

research)
-Neoprene-GN-
[l Post-
Present War Butyl
Cost Cost Pres-

Acetylene, Acetylene, ent
11.67C./Lb. 7.00C./Lb. Cost.

Production materials:

Feed stocks.......... 11.10 6.70 2.51
Other chemicals.. 4.19 4.19 4.12
Sub-total. 15.29 10.89 6.63
Utilities.....ccoovennne 1.33 1.33 1.71
Other costs:
Operating labor. . 1.50 1.39 3.51
Supervision...... 0.13 0.13 0.20
Repairs and main-
tenance..... 1.22 1.22 3.03
Operating supplies 0.79 0.79
Laboratory........... 0.30 0.30 0.92
Packing and ship-
[0 FRR 0.29 0.29 0.76
Plant overhead... 2.75
Salaries, wages. L29 i'io
Insurance. . 0.05 0.05 oll4
Taxes......... 0.04 0.04 0.06
Miscellaneous.. 0.40 0.40 0.25
Sub-total.............. 6.01 5.80 11.67
Royalties and man-
agement fees....... 1.89 1.75 1.50
Total..coooree 24.52 19.77 21.51
Byproduct credit... -0.48 -0.40
Total out-of-pocket  24.04 19.58 21.51

imately 24 cents per pound of Neoprene-
GN, with acetylene purchased at 11.67
cents per pound. It has been estimated
that acetylene may sell for approximately
7 cents per pound in the postwar market.
This may result in reducing the cost of
Neoprene to approximately 19 cents per
pound. High as these costs may appear
to be, Neoprcne-GN, as a result of its
special properties, should play an impor-
tant part in the future rubber field.

BUTYL

The government Butyl program is com-
prised of two plants, one located at Baton
Rouge, Louisiana, operated by the Stand-
ard Oil Co. of Louisiana, and the other
located at Baytown, Texas, operated by
Humble Oil & Refining Co. The Baton
Rouge units have been in operation for up
to 18 months whereas the construction
on the Baytown plant is still being com-
pleted. Major operating difficulties have
been experienced with the Baton Rouge
plant. These have necessitated an ex-
tensive research and development program
and major alterations to all of the units
are being installed.

To date the maximum month’s pro-
duction for the Baton Rouge mplant has
been 41 percent of rated capacity. On
the basis of this, reduced operation it
will be seen from Table IV that Butyl
rubber is being manufactured for an
average operating cost including feedstocks
of 21i cents per pound.

The above-mentioned research and de-
velopment program, together with the
alterations, should enable the. Butyl plants
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to operate at capacities approaching rating.
While it is not possible to' predict ac-
curately the ultimate costs on the basis
of present experience, it is believed that
Butyl rubber may be manufactured at
an operating cost, including feedstocks,
of 10 to 14 cents per pound. However,
its status as general purpose rubber is
still uncertain and it will take large scale
manufacture, consumption and use be-
fore its ultimate position is determined.

BUNA-S

At the present stage of the program
the most important evaluations of pro-
duction costs are those for Buna-S type
rubbers. It is the main general purpose
synthetic rubber and will probably be the
chief competitor of natural rubber. For

these reasons the following cost analysis
is largely limited to Buna-S and to its
raw materials.

BUTADIENE

The Government butadiene program
involves a number of different processes
but it can be divided into four main cate-
gories based on the feed stocks employed:
(1) Alcohol; (2) butylene; (3) butane;
and (4) naphthas or other petroleum frac-
tions.

1 Alcohol Process—So far, the great-

est tonnage of butadiene has been pro-
duced from alcohol and over the next
six months it may still account for more
than half of all production. It will be
noted from Table Il that the investment
cost per ton of rated capacity is mod-
erate and when it is considered that the

plants have operated at over 180 percent
of rated capacity, the investment per an-
nual ton of butadiene, based on actual
production, is less than $300. The alcohol
butadiene program involves three plantsl
containing 11 identical units each hav-
ing an original rated capacity of 20,000
short tons of butadiene. The process was
developed, designed and engineered by
the Carbide & Carbon Chemicals Corp.
Two of the plants contain four units each,
one located at Institute, West Virginia,
operated by Carbide & Carbon, and one
located at Kobuta, Pennsylvania, operated
by the Koppers United Co. _'Die third
plant of three units at Louisville, Ken-
tucky, is operated by Carbide & Carbon.
These plants have operated for over a
vear and their production costs are well
determined.  Average production costs
from the three plants, above the cost of
the alcohol feed stock for the butadiene,
are summarized in Table V. Tire oper-
ating charges of approximately 2 cents
per pound of butadiene are small in com-

Table II— Summarized Rubber Program Capacities, Production and Investment

(Butadiene Quantities in Short Tons)

Rated Total
Cap., Month Prod.
Plant Location Tons of Thru
and 1Source per First 6/°44,
of Funds Operator Year Prod. Tons
BUNA-S
Butadienel
From alcohol:
Institute, W. Va. (G) Carbide & Carbon Chem. Corp 80,000 Feb. 1943 151,190
Louisville, Ky. (G) Carbide & Carbon Chem. Corp... 60,000 Aug. 1943 74,800
Kobuta. Pa. (G)... Koppers United CO......coccvevvriennes 80,000  July 1943 95,380
SUDLOLAL (G) ittt 220,000 321,370
From butylene:
Baton Rouge, La. (G}.... Standard Oil Co. of Louisiana....  15.000 Mav 1943 20,600
Baytown, Tex. (G)...... Humble Oil & Refining Co.......... . 30.000 Aug. 1943 22,210
Lake Charles, La. (G). Cities Service Refining Corp. 55.000 Aug. 1944
Port Neches, Tex. (G) Ncches Butane Products Co........ 100.000 Feb. 1944 18,180
Houston, Tex. (G) Sinclair Rubber, INC...cccoveveevneee. 50,000 Apr. 1944 3.580
Subtotal (G)..cevevveee v 250,000 64,570
From naphtha and gas oil:
Baton Rouge, La. (G). Standard Oil Co. of Louisiana.... “ 6,800  Mar. 1943 6,820
Ingleside, Tex. (G)... Humble Oil & Refining Co » 7,000  Oct. 1943 4,180
El Dorado, Ark. (G)... Lion Oil Refining Co... 136.700 Oct. 1943 <1,340
Corpus Christi, Tex. (G)......... Taylor Refining Co..... » 5,500 Apr. 1944 <70
Subtotal (G)...oouuvvvvnriiiins 26,000 11,000
Combination from naphtha and
butylene: )
Los Angeles, Calif. (G)............ Southern California Gas Co 1330,000  July 1943 <10,860
Los Angeles, Calif. (G)........... Shell Chemical Division................ 125,000 May 1944  12.640
Subtotal (G).....cc...... 55,000 12,640
From butane:
Borger, Tex. (G).......... Phillips Petroleum Co.... 45,000  Sept. 1943 14,040
El Segundo, Calif. (G). Standard Oil Co. of California 15,000  Apr. 1044 | 1020
Toledo, Ohio (G).......... SUN Ol C 0. 15,000 June 1944 30
SUDTOTAL (G ) ettt 75,000 15,780
TOtal U. S. GOV.uiiiiiiiii et 626,000 425,360
Other plants:
Baton Rouge, La. (P) Standard Oil Co. of Louisiana.... » 6,600
Charleston, Vi. Va. (P). Carbide & Carbon Chem. Corp w5,000

Philadelphia, Pa. (P).....
— Tex.(P).....
Sarnia, Canada C)......

Subtotal.
Grand total, butadiene plants

d ,?riTnt0 butar{ienleI plljants %fl D”0w Chemicall (C::o.,

. vial, D el . Unio il, Co.
United Gas Impr%jv_ement éo.. ﬁ_h_lals_ r]?’e(?roleum
Co. and Standard Oil Ge. of Louisiana in operation
prior to the inception of the Povernment program
not listed. 3 After Completion or scheduled ad-
ditions. The estimates which In some cases may
he conservative are felt to correspond to the
production rate over an extended period without
sacrifice in product quality or plant efflciencv. In
£SSSLnied. lilaat8 W, operate at hltr%er*rates

«

) —U"S. Governfnent:. P—
Prnate, C—Canadian Government asis'tSt

. ’r‘“l'araMe In all cases due
to sizeable utilities Investments in some™ plants
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Publicker Comm. Alcohol Co......... 1710,000
Celanese Corp. of America
Imperial Oil, Ltd

1310)000
...»30,000

61,600
557 tqqq

whereas other plants purchase utilities directly
from outside suppliers. _ 5Crude butadiene pro-
duced for subsequent purification. These figures
not Included in totals. 8 Does not include " out-
side crude butadiene production purified in addition
to own production. 7 Applies onlv to specifica-
tion butadiene produced : crude production purified
elsewhere excluded. 3Kobuta project consists
of 80,000 tons per year butadiene pfant and 37,
500 tons per year sfyrene plant costing SGI.508,-
036. Cost of styrene plant is here arbitrarily set
at $20,000.000 leaving $41.508,036 for butadiene.
9Bat m Rouge  project include? pilot plant no
longer In operation “which 1s arblt_anI%/ evaluated
at $1.000,000. Total project estimafed at $9,-
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Estimated investment------

VAP S Per Per
Rated Cap. Ann. Ann.
Max. Est. Ton Ton
Mo. int. Rated TIIt.
Prod. *Cap. *Total *Cap. «Cap
201 180  §39,308,036 $491 $273
181 180 35,731,028 595 330
177 180 «41,508,036 519 288
180 116,547,100 530 294
150 150 8,600,000 573 382
120 135 19.400.000 647 480
100 17,000,000 309 309
10106 135 58,686,196 587 436
63 135 31.500.000 630 467
128 135,186,196 1541 422
<117 100 2,000,000 294 294
<95 100 4.100.000 586 586
38 50 2.300.000 343 686
1 25 1.800.000 327 1,310
71 10,200,000 393 553
81 100" 13,500,000 450 450
«58 120 21,000,000 840 700
109 34,500,000 628 576
61 100 35j0o00.000 778 778
774 125 7.700.000 513 410
22 100 7.500.000 500 500
105 50,200,000 670 638
139 346,633,296 553 398
1%
600,000, I0Maximum month’s production at

Neches is for ane of two units only. “ Purifica-
tion plant of sufficient size to handle _crude
butadiene produced at El Dorado iu addition to
own production. 12 Purification plant of suffi-
cient size to handle crude butadiene produced at
Corpus Christ! in audition to own production.
13Crude butadiene production only. Purifi-
cation plant of sufficient size to” handle crude
butadiene produced at Southern California Gas
in addition to own __production. .15 Naphtha
Cracking Process. 1BThermal Cracking Process.
17 Alcohol Process. Not in operation. 18 Aldol
Process. Not in operation. 19Butylene De-
hydrogenation Process.
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parison to the cost of the alcohol em- been modified and adapted by a number
ployed, which for an ultimate yield of of operators using this process to fit
2.25 Ib. of butadiene per gallon of 190 different feed and product purification
proof alcohol, amounts to about 40 cents sSystems. The estimated operating costs
per pound of butadiene with the pres- for these plants, above the cost of butyl-
ent alcohol price in the vicinity of 90 enes, as given in Table V are consider-
cents per gallon. Therefore, the economics  ably higher than those for the alcohol
of the alcohol butadiene process are butadiene plants. Consequently, any re-
largely those of industrial alcohol produc- duction in these charges plays a much
tion and the resulting cost of the buta- more important part in the cost of the
diene is given in Fig. 1, as a function of butadiene produced.
alcohol price. Estimates on industrial al- At the present time the larger dehy-
cohol for large scale consumption after drogenation plants have not achieved
the war have ranged from as low as 12  stabilized operation and therefore, their
cents to as high as 20 cents per gallon. operating costs have fluctuated widely.
Using a somewhat optimistic price of For that reason the estimates given in
15 cents per gallon the resultant direct Table V are based mainly on the cost
cost of the butadiene is estimated to be data available on two of the smaller de-
84 cents per pound. hydrogenation plants. However, they
2. Butylene Dehydrogenation Process— have been adjusted to some extent to re-
The main process for the production of flect the expected ultimate cost for the
butadiene in the petroleum field is based larger units. An attempt has been made
on the dehvdrogenation of normal butyl- to forecast these operating costs for the
ene. The process was developed by the  postwar period and the results are pre-
Standard Oil Development Co. but has sented in the same table. The cost of

Table Il (Cont.)— Summarized Rubber Program Capacities,

the butylenes necessary to produce a
pound of butadiene depends on both the
market price of butylene and the ulti-
mate level of the vyields (utilization).
Consequently, in Fig. 2 the butadiene
cost is presented as a function of the
butylene utilization (pounds butadiene
produced per pound butylene consumed)
and the net cost of butylenes themselves.
Currently butylenes range from about 8
to 12 cents a gallon and the utilization
ranges from 0.60 to 0.75. With 0.65
utilization and 9i cents per gallon butylene
(about present average value), butadiene
costs approximately 7.6 cents per pound.
In the postwar picture it should be pos-
sible with a utilization of 0.65 and butyl-
enes available at 6 cents per gallon to
produce butadiene by this process for as
low as 6.4 cents per pound.

3. Butane Dehvdrogenation Process—
Three plants are included in the Govern-
ment program to produce butadiene from
butane. One of these was developed and
designed by the Phillips Petroleum Co.,

Production and Investment

(Styrene Quantities in Short Tons; Copolymer and Other Rubber Quantities in Long Tons)

Rated Total
Cap., Month Prod.
Plant Location Tons of Thru
and mSource per First 0/°44,
of Funds Operator Year Prod. Tons
BUNA-S (Cont.)
Styrene

Dow Chemical Co
Dow Chemical Co.....
Monsanto Chemical .
Carbide it Carbon Chem.

Velasco, Tex. (G)
Los Angeles, Calif. (G).
Texas City, Tex. (G)....
Institute, W. Va. (G)

50,000 Sept. 1943 30,120
25,000 June 1943 17,920
51,000 Mar. 1943 36,780
25,000 May 1943 16,020

Kobuta, Pa. (G) KOppers United CO...vvnrorrrrrrs | 37,500  Aug. 1943 20,950
Total U. S Gov. styrene (G). 188,500 121,790
Midland, Mich. (P)...cccoiinnnns Dow Chemical CoO....ccccveveereneeeee. 384,200
Samia. Canada (C)......cevverinne Dow Chem. Co. (Canada) Ltd... 10,000
SUDTOLAL.ecveecce et 14,200
Grand total STYTENE. ... s 202,700

Copolymer
Baton Rouge, La. (G)
Borger, Tex. (G).....
Louisville, Ky. (G).
Port Neches, Tex. (G

Copolymer Corp....
B. F. Goodrich Co.
B. F. Goodrich Co.
B. F. Goodrich Co....

30,000 Apr. 1943 39,270
45,000 Aug. 1943 23,120
60,000 Nov. 1942 63,210
60,000 Aug. 1943 25,000

Akron, Ohio (G)......... Firestone Tire & Rubber Co 30,000 June 1942 45,370
Lak* Charles, la. (G) Firestone Tire & Rubber Co. 60,000 Sept. 1943 23,060
Port Neches, Tex. (G) Firestone Tire & Rubber Co. 60,000 Nov. 1943 20,860
Baytown, Tex. (G) General Tire €€Rubber Co. . 30,000 July 1943 27,470
Akron, Ohio (G).. Goodyear Syn. Rubber Corp 30,000 May 1942 35,620
Houston,'Tex. (G).. Goodyear Syn. Rubber Corp 60,000 Oct. 1943 17,910
Los*Angeles, Calif. (G). Goodyear Syn. Rubber Corp 60,000 June 1943 22,630
Louisville. Ky. (G).... National Syn. Rubber Corp. 30,000 Oct. 1943 22,850
Institute. W. Va. (G) United States Rubber Co... 90,000 Apr. 1943 94,170
Naugatuck, Conn. (G). United:States Rubber Co... 30,000 Sept. 1942 25,220
Los Angeles, Calif. (G).... United"States(Rubber Co... 30,000 Oct. 1943 11,590
Total.U. S. Gov. Copolymer
705,000 497,330

_(G)
Sarnia. Canada (C)...

Grand total copolymer plants
Miscellaneous, cataiyBt, chemioal
and other Buna-S faCilities. ...

Grand total U. S. Gov. Buna-
S (G ittt s 705,000 497,330
Neoprene-GN

Louisville. Ky. (G) E. I. duPontdeNemours <fcCo 54,000 Oct. 1942 50,120
Deepwater. N. J. (P).... E. I. duPont deNemours & Co... 9,000
Grand total NEOPIENE......c.cuiiuieciitcirieiet e 63,000
BUTYL
Baton Rouge, La. (G)..ccovvevvrenene Standard Oil Co. of Louisiana 38,000 Mar. 1943 7,950
Baytown, Tex. (G)...cccoenerereeenenns Humble Oil & Refining Co 30,000 Sept. 1944
(Est.)
Total U. S. Gov. butyl (G) ... 68,000 7,950
Eamia. Canada (C)....cccoeovverevrnnenns ... 7,000
Grand total BULY ... 75,000
ALL U. S. GOV. SYNTHETIC
RUBBER oo s 827,000 555,400
3 » «See footnotes preceding page. “ 4,20° Reserve Co. Actual rated plant capacity Is 10.000
tons per year ifl amount contracted for by Rubber  tons per year. 11 Maximum month’s” production
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-Estimated investment »
--------- % Of--------- Per Per
Rated Cap. Ann. Ann,
Max. Est. Ton Ton
Mo. Ult Rated Ult.
Prod. 3Cap. 3Total 1Cap. 4Cap.

117 175 518,150,000 $363 5207
116 175 15,000,000 600 343
117 160 19,700,000 386 241
111 100 9,900,000 396 396
102 140 20,000,000 533 381

154 82,750,000 439 285

142 130 57,536,853 $251 *193
101 130 8,980,272 199 163
121 130 11,742,788 196 151
114 130 16,584,896 276 212
142 130 6,639,247 221 170
97 130 14,132,698 236 182
111 130 10,584.896 276 212
149 130 7,986,848 266 205
143 130 7,666,247 256 197
101 130 13,373,698 223 172
7 130 10,773,701 180 139
125 130 7,386,853 246 189
136 130 18,560,550 206 158
93 100 8,566,247 286 286
113 130 5,386,850 180 139

129 161,902,644 230 178

12,512,609

129 603,798,549 857 663

3126 111 43,000,000 796 717
41 100 27.000.000 710 710
100 26.000.000 867 867

100 53,000,000 779 779

125 699,798,549 845 675

based on unexpanded capacity of 40,000 long tons
per year.
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iti operator, and th'c other two, utilizing
the Houdry dchydrogenation process, are
operated by the Standard Oil Co. of Cali-
fornia and Sun Oil Co., respectively. Suf-
ficient experience in stabilized operation
has not been obtained on'any of these
plants to predict ultimate costs. How-
ever, preliminary indications are that one
or more of the plants Will be able to pro-
duce butadiene competitively with the
butylene dehydrogenation units.

4. Naphtha Cracking Process—The
processes based on naphtha give a rela-
tively small weight percent of butadiene
(yields of 2i to 5 percent) and, therefore,
their economics involve the evaluation and
disposal of a large number of other prod-
ucts. At the ,present time it does not
appear that these processes will be com-
petitive with some of the others except
for a very small amount of production
for which integrated facilities are avail-
able for the utilization of a high per-
centage of the byproducts.

5. Summary—To summarize, at the
present time butadiene from alcohol costs
approximately five times as much as
butadiene from the low cost butylene de-
hvdrogenation. The cost of butadiene
from alcohol will continue to be high as
long as the price of alcohol is based
largely on the cost of grain. If, in the
postwar period, sufficient alcohol can be
obtained synthetically from petroleum, or
from molasses or other low cost agricultural
products, this cost differential will close
rapidly and the two processes would be
competitive, if the prices of alcohol and
butylene were approximately 91 cents
and 6 cents per gallon, respectively, or
15 cents .and 131 cents, respectively.
These prices of alcohol are somewhat less
than are generally estimated for the post-
war market and on the basis of the pres-
ent calculations it appears that the butyl-
ene and butane dchydrogenation plants
will be the low cost butadiene producers.

STYRENE

The styrene program as established was
built largely around the Dow Chemical

Co..process which had been in successful
commercial Operation for several rears.

In addition, the Carbide & Carbon Chcm-

icaTs Corp. used their own process arid
two plants emploved modified Dow svs-
terns.

On the basK of present experience,

it appears that the Daw process will be
the low cost producer, These p ants have
operated very- successfully and demon-
stratcd their ability to give considerable
over-capacity. Based on the operation of
the Dow type plants over the past several
months, the styrene costs, exclusive of
feed, stocks, are listed in Table V. Based
on present yields, a nomograph for the
;1 1t of styrene is'given in Pig. 3 as a
function of benzene and ethylene prices.
At present ethylene is charged to the low
cost-styrenfc [plants at 6 cents per pontid
and benzene at about 16 cents per gallon,
resulting in-a styrene-cost of approximately
6.6 edits per pound. Certain otlier plants
obtain their ethylene by the dehydration of
alcohol. 1P is results in an ethylene cost
of approximately 30 cents per pound
which with-16 edits per gallon benzene
produces. styrene costing 14 -centsper

- o - am
Fig. 1 Estimated direct costs* fot
alcohol butadiene, present and post-
war, excluding amortization and r<*
search and assuming a fuel value for

byproducts

3_ EstimSted direct costs for
stjrent, present and postwar, ex-
eluding amortization; based on typi-

cal benzene and ethylene prices

pound. In the postwar picture it has been
estimated that ethylene'will be available
at-2 tb 3 cents per pound'and benzene
at .8 to 12 cents per gallon. Based .on .
these prices it should be possible .to
produce styrene for ah out-of-pocket cost
of 4 to 5 cents per pound.'

CQPOLYMER - -
. LT
'"VIth tl,e cx“ Ptiolt .'oi aHew plants
which were already engineered and under
contraction before the expanded Gov-
,eminent program was undertaken, the
«costs based on present ana jmitnr ‘yields'
f

* QCIPWR 1944 -

.S -
Fig. 2— Estimated direct costs of pe-

troleiuu butadiene, excluding amort-

ization; based on butylene dehydro-

génation, with typical butylene prices
and utilization

Fig. ~-Estimated direct production

costs for GR-S rubber,” excluding

amortization; based on typical prices.
for butadiene and styrene

o o
)

copolymer plants for The' production of
Buna-S from butadiene and styrene are
primarily of a standard design. In order
,to provide.as nearly a uniform product
as-possible during the period ,when 'the
conversion of manufacturing facilities,from
natural rubber to Buna-S (GR-S) ¢>vas
takifig plac?, every effort wds madé-‘to
these planls by a standard’ operating
procedure. As a ‘result, the _operating
cosls far (he piants::btiCé thev liSvé, at-
taincsj a  {jij scale operation are quite
unjfonn Abreakdown “of “these'‘basic
operatingcosts is'.presented.inaTahle
together with an estimate ofmtfeiryprdbi
able-postwas.-levcls.. -These-costs-«dude

hIETAIJLURGIICAL yENGINKERING.,
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the cost of the principal monomers, buta-
diene and styrene. The cost of the Buna-S
as a function of the butadiene and styrene
cost is presented as a nomograph in Fig.
4. From the nomograph it can be seen
that Buna-S can now be produced for an
out-of-pocket cost of about 12.2 cents per
pound with styrene and butadiene at 7
and 8 cents per pound respectively. (These
are the approximate out-of-pocket charges
for the present low cost monomer pro-
ducers). If the butadiene is made from
alcohol at present prices, the out-of-
pocket cost for Buna-S is approximately
37 cents per pound. On a postwar basis
it has been indicated above that it should
be possible to produce butadiene and
styrene at out-of-pocket costs of not over
7 and 5 cents per pound, respectively.
These prices should make it possible to
produce Buna-S at an out-of-pocket cost
of 10.7 cents per pound. Even if the
butadiene cost were 9 cents per pound, as
might be realized by the. alcohol process,
the direct cost of Buna-S would be only
12.1 cents per pound. In all of the above
costs, nominal management fees and
royalties as listed only aro included. The
additional selling expenses,.provisions for
profit, interest charges on the use of
private operating capital, increased royal-
ties and market risks may well increase the
cost of both the monomers and the
Buna-S itself by several cents a pound,
probably not less than 2 nor more than
4 cents per pound. However, no attempt
was made to include these in the above,
studies.

SHIPPING COSTS

Of general interest are a few calcula-
tions on the over-all operation from; the
raw materials at their source to finished
rubber laid down in Akron. In Table VT
are presented estimates of the postwar,
cost for threC cases. The first involves
making the styrene, butadiene and Buna-S

Table V— Butadiene, Styrene and Copolymer Plant Operating Costs

(Cents per Pound of Product Excluding Feed Stocks, Amortization, Preliminary Expense, Research)

«From Alcohol— .

Post-
Present  war
Chemicals (excluding feedstocks) 0.18 0.13
Utilities. oo 0.05 0.75
Other costs:
(a) Operating labor.... 0.14 0.12
(b) Supervision .. 0.02 0.02
(c) Repairsand maintenance.. 0.19 0.30
(d) Operating supplies.. ... 0.04 0.03
(e) Laboratory ... 0.04 0.03
(f) Packaging and shipping... 0.01 0.01
) Plant overhead

(1) Salaries, wages.
(2) Insurance 0'o2 6142
(3) Taxes.......... 0.02 0.02
(4) Miscellaneous 0.32 0.27
Sub-total other costs... 0.80 0.82
Royalties and management*__ 0.51 0.63

Butadiene------------------ .
—From Butylene—»
(Dehydrogena-
tion) — Styrene------ « —Copolymer—,
Post- Boat- Post-
Present war  Present war Present war
0.57 0.50 0.42 0.42 2.10 1.90
1.20 1.20 0.40 0.46 0.26 0.26
0.48 0.44 0.27 0.25 0.52 0.45
0.07 0.07 0.00 0.06 0.05 0.05
0.62 0.60 0.23 0.30 0.40 0.40
0.15 0.15 0.01 0.01 0.02 0.02
0.25 0.25 0.05 0.05 0.10 0.10
0.02 0.02 0.01 0.01 0.33 0.25
0.20 0.20 LT
0 20 0.20 0.16 0.15 0.33 0.30
0.06 0.06 0.03 0.03 0.03 0.03
0.01 0.01 0.01 0.01 0.08 0.08
0.15 0.15 0.27. 0.27 0.09. 0.09
2.21 2.15 1.10 114 1.95 1.77
0.65 0.63 0.68 0.\23 0.52 0.51
4.63 4.48 2.66 2.85 4.83 4.44
-0.14 -0.14

s " - —_— e e e
4.63 4.48 2.52 251 483 4.44

Total out-of-pocket..............

* Management fee is scaled down with Increased yearly production in a uniform manner for

all producers.

in Texas and shipping the finished rubber
to Akron; the second involves starting
with 53 cents styrene at Institute, West
Virginia,-making the butadiene from al-
cohol and the Buna-S at Institute and
shipping the finished rubber to Akron.
The third involves the manufacture of the
styrene and butadiene in Texas and ship-
ment to Akron for polymerization.

NATURAL RUBBER COSTS

(Editor’s Note—The following is taken
from a supplementary report, appearing as
an aﬁpe_ndix In the Special Report on the
Synthetic Rubber program which is repro-
duced on the preceding pages. The appen-
dix was prepared at the request of the
Rubber Director by Everett G. Holt, chief
of the commercial research division of the
Rubber Development Corp., and formerl
chief of the rubber division of the U. S.
Department of Commerce. Those with more
than a casual interest in prewar natural
rubber production costs and prices in the
.United States should refer to the original
appendix, since It is a 14-page condensa-
tion of an extremely thorough™ study.)

The grade for which prices arc quoted
here is “plantation ribbed smoked sheets,”
prices for which,are above the average for

Table VI— Influence of Shipping Costs on Costs of Rubber in Akron, Ohio

, Case |
Butadiene:
Production cost. . Butylene, 60. per gal.".
:Uti!lzation, 0.65
In Texas.' 6.6¢; per gal.
tm 0. ;i1

iln Textas, 6.6C perlb.
i .

Shipping cost. ;

Total c.i.f. ccpcly-
mer plant

Styrene:
Production,cost... ‘Ethylene,3c) paribi : ;;
; Benzen” iOp,,per--£ali '
In Texas, j4.8c. perdb’j |
Shipping cost.....
! ; 1 ; copolymer plant, Texnd/'
:, 0.15c, per Ib.
Total c.i.f. copoly- .In Texas, 4.05c..per.ltj

mer plant

Buna-S: .
Production cost.,.  ®jBufacliene, C.Q¢. per Ib.

i jbtyrefiei 4;.59cl petib.

i 2nTexhs(10.3cfbenfe ~Tn'Wést Viigihia, 12.1e.
'l

Shipping coat... j,|.| Texas to Afrdn, Q.Toé.1
" perIb*.

Total c-i.f. Akron.... 11.05c. per Ib.

CHEMICAL-Acl METALLURGICAL: ENGINEERING -

V.« StyrePe! plant, TexaSijto-\ .

. Case Il - Case 111
Alcohol,'15¢c- per gal.

Butylene, 6c. per gal.
In West Virginia, ,

Utilization, 0.65

8.8c. per gal. In Texas, 6.6¢. per Ib.
. 0 Texas to Akron
; o 0.8c. per Ib.
Ini West Virginia, ' In Akron, 7.4c. per Ib.
. 8.8c. per ib.
L] Ethylene, 3o. per Ib.

) Benzene, 10c. per gal.
lii Texas, 4.8c. per Ib.
Texas to Akron,

' 0.95¢. per Ib.
In West Virginia,

In Akron,-5.75c. per Ib.
*5.75¢.”i>er Ib.

Butadiene, 8.8c. perIb. ,

Butadiene 7.40c. per Ib.
Styrene,.5.75c. per Ib.

Styrene, 5.75c. per Ib.
In Akron, 11.1c. per Ib.
iperIb; 1
W. Va.lto.Akronj
3,33c. per Ib.

12.43c. per Ib. ¢ 11.1c. per Ib.

OOXOBERIIMé

all grades of rubber. So far as rubber
users In the United States are concerned,
perhaps the best index is the series of
rices at which rubber has sold in the New
ork market.  Such prices do not, how-
ever, necessarily reflect the long-term trend
in cost of rubber production at_the planta-
tions, and hence_give no good idea of pos-
sible postwar prices in the face of strong
competition from synthetic rubber. (The
appendix goes at considerable length Into
Flantatlon costs of production and also
ndicates the nature of improvements that
were being instituted In prewar years at
the plantations and discusses the possi-
bility' for further cost lowering.—Editor).

Since 1922 rubber trading lias been free
of the effects of government control over
production only in 1929-1933. The average
New York market price during that period
was 9.63 c. per Ib., the annual price declin-
ing from 20.C c. in 1929 to a low of 3.47 c.
In"1932. The latter, however, wqgs strictly
a depression price. The accompanying Tabu-
lation shows the average New York prices
during the period from 1923 to 1941. An-
other  indication, based on the official im-
port data of the U. S. Department of Com-
merce is given also in the second column
of the same table, and reflects importers'
average laid-down costs accurately. How-
ever. Import statistics cover all grades and
types of rubber and the declared prices
would be expected to be somewhat lower
than New York market prices: for planta-
ti5n ribbed smoked sheets because of the
inclusion of lower grades, as well as the
elimination of domestic trading costs and
profits.

New York Wholesale Rubber Prices
and U. S. Rubber Import Values

(Cents per Pound)

New York 'Import

Prices Values

1913-22: i 63.61 - 44.08
1923 ... 30.7 26.68
1924 26.4 . 23.69
1925 73.0 48.11
1926 48.7 54.34
1927 38.1 35.46
1928... 22.6 25.04
1929... 20.6 19.08
1930... 11194 - 1291
1931... 6.20 6.57
1932... 3.47 '3.50
1923-32.... 28H7 25.54
5.95 . -4.89

1293 = 9.80

12.37 . 11.39

16.51 « 14'.03

19.42 ' 18.46

14.70 14.10

17.91 15.96

20.24 - 17.37

22.34 18.18

22.50 18.94

16.49 14.40

131



ERNST BERL Research Professor, Carnegie Institute of Technology, Pittsburgh, Pa.

Vapor Pressures of Various Materials

Temperafure, Deg.F.
-320 -280 -260 -240 -220 -180

_m.p.=melting point_
er. p. =critica/ point

yer.p.
-500 4
a*
-400
Liquid (ena o fcondensation)®—
Vapor (beginning o fcondensation]
—100 Ci

/atm.

180 -170 -160 -150 -140 -150-120-110-100 -80 -60-40 020 60 {00
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No. Material

LEAD NITRATE

2-11  Stainless Sat. sol.
139 High Si Mo Iron  Any conc.
142 High Si lron  Any conc.
209 Fe Ni Cr Si Mo Cu  Aqueous sol.

*MAGNESIUM SULPHATE

2-11  Stainless
12, 15, 18 Stainless
19 Stainless
20 Stainless
25 Stainless
104 Fc Ni Cu Cr
139 High Si Mo Iron  Any couc.

142 High Si Iron  Any conc.
1s7 Steel 5% sol.1
189 Steel 5% soli
190 Ni Steel 5% sol.1

209 Fe Ni Cr Si Mo Cu  Acid slurry

Exposure Conditions

Corrosion No.
(Inches per Year (ji; Deg. F.)

308
<0.004 at 70° 311
Recom. to boiling 314

Recom. to boiling
<0.001 at 170°

CCRROBION RESISTANCE

(Continued from Chcm. & Met,,

Sept. 1944, p. 130)

Material Exposure Conditions

All Cu—Base Alloys
Sb Lead

Chem. Lead

Tc Lead

PIHTHALIC ANHYDRIDE

Corrosion
(Inches per Year @ Deg. F.)

Attacked

Not recommended
Not recommended
Not recommended

139 High Si Mo Iron  Any conc. Recom. to boiling
142 High Si Iron  Any conc. Rccom. to boiling

<0.0042 at hot or cold 209  FcNiCrSiMoCu Phthalic acid slurry with inaleicacid OK at 180°
<0.04 at hot All Cu-Base Alloys Recommended
<0.0042 at hot or cold 302 Ni Cr Fc In processing tank during mfgr.  <0.001 at 360°
<0.004 at hot 316 Ni Cu Alloy Same as 302
<0.004 at 70 330 Nickel Same as 302
No attack
Recom. to boiling
Rccom. to boiling PYRIDINE
0.0022 at 6S°
0.0023 at 68° 139 High Si Mo Iron  Any conc. Rccom. to boiling
0.001S at 68° 142 High Si lron  Any conc. Recom. to boiling
<0.001 at 176° 209 Fc Ni Cr Si Mo Cu , Pyridine sulphate Satisfactory

213 Aluminum 0.1-10% sol. <0.001 at room temp. 244,247 AL Brpnze

214-222 Al Alloys All Al alloys expected to be same as 213. 249 Cu Ni Zn

244. 247 Al Bronze Recommended 259, 262, Copper

248 M Brass Recommended 266, 277

249 Cu Ni Zn Recommended 275, 276 Cu Ni Alloy

257 Admiralty Slight to moderato 283-285 Cy Si Mn

259, 262, Copper Recommended 302 Ni Cr Fe Storage tank, unaerated
266, 277 316 Ni Cu Mloy

265 Ni Cr Alloy ~ Sol.1 Recommended 330 Nickel

272, 273, Bronze

315, 343,

344,372

275, 276 Cu Ni Alloy
283-285 Cu Si Mn

290, 291 Ni Mo Fe All conc.
292 NiCrFeW Ml conc.
293 Ni Si Cu All couc.

329 Ni Cr Alloy  Sol.1
332 Ni Cr Alloy ~ Soil
335, 336 Ni Cr Steel 16% soil
337,338 Nickel Silver

350-353 P Bronze

355, 371 Copper

359 Red Brass

364 Silver In dyestuli plant
365-368 Co CrW All cohc.
NITROBENZENE

9, 19, 25 Stainless
139 High Si Mo Iron  Any conc.
142 High Si Iron  Any conc.
209 Fq Ni Cr Si Mo Cu
211, 25S Admiralty
244,247 Al Bronze
24S Al Brass
249 CuNila
257 Admiralty ot
3259B 220727 Copper
272, 273, Bronte
315,343, ¢
344,372 “
275, 276 Cu Ni Alloy
283-2S5 CuSiMn -«
337,33S Nickel Silver
350-353 F Bronze.
355.371 Copper
359 Red Brass

NITROUS ACID

2-12  Stainless’ ¢ 5% sol.
15.1S Stainless — sol. - .
19, 20, 25vStamlfss j $% soi. |
139 High Si Mo Iron JAnj- eri.
142 High Si.lron  rAgyconC.

337, 338 Nickel Silver

Slight to moderate

350-353 P Bronze

Recommended
Recommended
Recommended

Recommended
Recommended
<0.001 at atm. temp.
Same as 302

Same as 302
Recommended
Recommended
Recommended

<0.004

No attack
Recommended
Recommended
0.01 at 700°

Fe Ni CrSiMoCu Rosin -p fatty acid i iblack lig. recovery OK at 350°

359 Red Brass
Recommended
Recommended ROSIN
Recoin, at all temp. 2-25  Stainless Molten . .
Recom. at all temp. 104 Fe Ni Cu Cr
Recom. at all temp. 139 High Si Mo Iron
Recommended 142 High Si Iron
Recommended 176. . FeHiCuCr
<0.004 at 68° 209
Recommended All Cu-Base Alloys
Re_commended 213 Muminutn In processing of rosin
Slight to moderate 302 Ni Cr Fe Pine gum distillation
Recommended 308 SblLead <
No attack 3 Chem. Lead
Recotn. at all temp. 314 Te Lead
316 Ni Cu Mloy  pine gum distillation
330 Nickel

<0.004 at 70°
Recom. to boiling
Recom. to boiling

Pine grim distillation

SODIUM BISULPHITE

No loss 21 stainless Sat. sol.
Recommended 139 High Si Mo Iron
Recommended 142' High Si Iron

Recommended 209 Fe Ni Cr Si Mo Cu  10% sol.
Recommended 244,247 M Bronze-

Little or none 249 1 CuNizn

Recommended . 257 Admiralty <

259,262, Copper-. . 1

Little or none 260, 277

272,273, Bronze

315,343
Recommended - 344,372
Recommended 275,276 Cu Ni Alloy
Recommended 283-2S5 Cu Si Mn
Recommended ' 292 NiCrFeW  AUconc.
Little or none 293 Ni Si Cu Ml conc.
Recommended 308 "*s' Sh Lead

311 Chem. Lead

314- * Te.Lead

<0.004 at 70° -
<0:04 at-70®-

<0.004 at to°® \
Recanli, to boiling
Regpru. tOLbbjding

.359 .

337, 338 Nickel Silver;
--350-353 P Bronz¢g— -
855,371 Copper \ 1

Red Brass - 1

f .GHBUIIgAL &; METALLURGICAL ENGINEERING

Recommended
Used in industry
<0.001 at 212° *
Probably OK
Probably OK
Probably OK
0.005 at 212°
0.012 at 212°

<0.004 at 70°
Not recommended
Not recommended
No loss at 176°
Recommended
Recommended
Slight to moderate
Recommended ,

Slight to moderate

Recommended
Recommended
Preferred to 293
Recom. at all temp.
Probably OK
Probably OK
-Probably OK
Recommended
Recommended .
Slight to moderate
Recommended
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THEODORE R. OLIVE, Associate Editor

$50 WAR BOND FOR A GOOD IDEA

Until further notice the editors of Chem.
& Met. will award a §50 Scries E War Bond
each month to the author of the best short
article received during the preceding
month and accepted for publication in the
“Chem. & Met. Plant Notebook.” Articles
will be judged during the month following
receipt, and the award announced in the
issue of that month. The judges will be
the editors of Chem. & Met. Non-winning
articles submitted for this contest may be
published if acceptable, and if published
will be paid for at space rates applying to
this department.

Any reader of Chem. & Met., other than
a McGraw-Hill employee, may submit as

many entries for this contest as he wishes.
Acceptable material must be previously un-
published and should be short, preferably
not over 300 words, but illustrated if pos-
sible. Neither finished drawings nor polished
writing are necessary, since only appropri-
ateness, novelty and usefulness of the ideas
presented are criteria of the judging.
Articles may deal with any sort of plant
or production “kink” or shortcut that trill
be of interest to chemical engineers in the
process industries. In addition, novel means
of. presenting useful data, as well as new
cost-cutting, ideas, are acceptable. Address
entries to Plant Notebook Editor, Chem. &
Met., 330 West 42nd St., New York 18, N. Y.

August Contest Prize Winner

LINING FLOTATION CELLS WITH MAPLE FLOORING
SOLVES A DIFFICULT CORROSION PROBLEM

L. D. AN
Consulting
Potash Co.

DERSON
Engineer
of America

Carlsbad, N. M.

i orrosion is one of the most-important

problems with which the chemical en-
gineer has to contend. Titere are many
corrosion  resistant materials, available,
whose, use is often imperative. In general,
however, they are expensive. An effective
defense against corrosion which was found
relatively inexpensive may, therefore, be of
interest to fellow engineers.

In a certain plant in which potassium
chloride is separated from sodium chloride
by flotation in a saturated brine of the two,
there was much trouble front corrosion of
steel plate equipment.- The flotation- cells
were, originally lined with rubber. The
bond of the.rubber to the steel plate did
not prove effective under the conditions of
agitation of a brine-pulp, the rubber tear-
ing- loose and causing endless trouble by-
choking pipe lines and pumps. It \yas;then
decided to line the flotation, cells with m
nijitched maple flooring, whereupon no
further trouble lias been experienced for

several'years;” m :

This maple .lining is not absolutely wa- ,

ter tight. Some brine does get between it ,
and the steel pla'fei Corrosion of the. plate
begins, .forming a, sort;of crust, which is
kept in pla'ee by tfe maple lining. As long
as thiscrlist isiheld-tigKfly.in.place further 7
corrosion proceeds -very- slowly, the steel’
plates thus protected,.having already lasted,
several timés “as long as the original ones.
It is not'anticipated That tfie protection
will be absolutely'permanent but it”is be- -

CHiM.1.eALj&"TAIIURGIGVLaENGI

lieved that the extended life obtained by
this expedient is well worth while.

The same principle applies to other
kinds of lining, such as brick, in tanks
subject to corrosion. They need not be
absolutely tight. All that is necessary is
that they retain firmly in place the crust,
or scale, of the. original corrosion, where-
upon further corrosion will proceed quite
slowly.

ROTAMETER CONVERSION CHART
FOR GAS WEIGHTS AND VOLUMES

D. s! DAVIS

Wyandotte Chemicals Corp.
Wyandotte, Mich.

T'n. connection With (Ile use of Stabl-

_serVis and, Ultra-Stabl-Vis rotameters for
gases,- indicated weight and volume rates
of flow must be multiplied ijy the factors
C,, and C,, respectively, when a gas other

than that employed in the calibration is .

.being.measured., When the pressures and

temperatures of.thc two gases are -the same..

.the facfors ,can,be calculated from the ex-
pressionsl , °

.where «* "7-dcijsjty of the g’s, us¢.d in jthe

. calibration and'o-* = den'sity of'the gas

1Being .metered. - 'L
The'tiSe;of.the nomograph, which facili-

NEERING ¢ OCTOBER 1944-

SEPTEMBER WINNER

A $50 Series E War Bond
will be issued in the name of

ALFRED H. McKINNEY

Chemical Department
Philadelphia Quartz Co.
Philadelphia, Pa.

For an article dealing with a
means of using a temperature
recorder to measure flow rate
which has been adjudged the

winner of our September contesl

This article will appear in our
November issue. Watch for it!

tatcs solution of these equations, is il-
lustrated as follows: W hat are the weight
and volume factors when measuring the
rate of flow of a gas having a density of
0.065 Ib. per cubic foot when the gas used
in the calibration had a density of 0.076
Ib. per cubic foot?. Connect 0.076 on the
<A scale with 0.065 on the <B scale and
read the weight and volume factors on the
C,, and C,, scales as 0.925 and 1.08, re-
spectively.

The chart, constructed by methods de-
scribed previously,2 can also be used with
rotameters equipped with plumb-bob
floats if the viscosities of the two gases are
substantially the same.

REFERENCES
1. “Theory of the Rotameter™, Sec. SO-A,
Fischer & Porter Co., llatboro, pa.

2. Davis, D. S., "Empirical Equations and
Nomographly”, p. 104, 1st cd,, McGraw-Hill
llook Co. Inc., New York, 1043.

Rotameter conversion nomograph for
gas weights and volumes
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“MUST” LIST CHANGES

For the Japanese war, there is an entirely new “must”
program. At the first of October this list included “heavy
trucks and heavy tires, heavy artillery and ammunition,
radar equipment, tanks, forge and foundry products, ships
and ship repairing equipment, tentage fabric, lumber and
pulpwood, construction equipment and other items of
secret character.” And, on our own, we can add medici-
ndis, insecticides and insect repellants, as well as all the
chemicals that enter into all of the foregoing.

Almost any chemical engineer is competent to ap-
praise this list as it affects the use of materials and ser-
vices and thus gage the demand for his skills and those
of his company. Such an appraisal is important. But
what about the time schedule? Extensive discussion of
this question with a number of well informed gentlemen
in Washington seems to indicate the following as a
safe and proper plan of action.

W e must assume that the Japanese war will go on for
at least a whole year. (If.it does not, so much the
better.) We may assume that further manufacturing
for German victory will not be required here next year
even though the field campaign may, and certainly
the occupation in Germany will, continue for all of 1945.

The “must” list quoted above indicates the portion
of our manufacturing job which will be most emphasized
from now until the first of 1945. There will then be a
tapering off on the portion of this activity' which has least
significance in Pacific fighting. The cutback from peak
production of 1944 will be pretty' well accomplished by
July 1—the general estimate being about 40 percent of
total military needs. There will be no cutback on Pacific
needed equipment until we are very close to the end of
that job.

MORE WASTE WOOD FOR ENGINEERS

Postwar planning for the American forest industries, a
number of which are becoming increasingly important in
the chemical engineering field, is important. Growth
supplies new wood in American forests to the extent of
about 11 billion cubic feet annually, but the drain is
variously estimated from 17 to 21 billion cubic feet.
There is nothing alarming about this situation for the
next decade or so, but present planning is needed to pre-
vent serious difficulty 20 to 40 years from now when the
magnitude of demands will be larger.

Most obvious corrective for this exhaustion of reserves
is the proposal that a larger forest area be developed and
that more intensive forest practices be applied. There is
an abundance of land which ought to be put into forests,
land of such poor quality that fanning on it results in
sub-marginal living conditions.
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Most important chemical engineering aspect of the
whole problem appears to lie in the fields of more com-
plete utilization and of development of new processes
for using what are now waste parts or varieties of cuts.
The whole product from a given cut-over area could
readily be developed if these two types of technological
effort were made. The forest effort, made largely by the
lumbering industry in cooperation with the Government,
would aim to make it feasible financially to bring out for
use a larger portion of the timber cut. This would
insure a continuous supply of relatively low-cost forest
raw materials for chemical processing, thus greatly stimu-
lating new methods of utilization as well as a more
intensive commercialization of present processes.

POSTWAR MILITARY RESEARCH

Uncle Sam has sponsored more research dollar-wise dur-
ing the last few years than in all previous history'. Plans
for the postwar termination of research projects and the
proper continuance of certain long-time undertakings is
now of major concern to Washington research leaders.
Much of interest to chemical engineers is involved in
the crystallization of these plans for postwar research.

W hen Japan has fallen there will no longer be need
for continuance in their present form of either OSRD or
OPRD. These two agencies have proved their value in
the war period; but they are not set up for peacetime
operation in their present form. It is very gratifying to
learn, therefore, that already the Army and Navy Com-
mittee, which is advising the Secretaries with regard to
future military research, has taken account of this fact
and is seeking to place properlv the parts of these and
other governmental agencies which are of postwar
significance.

In making these arrangements, which will require Con-
gressional approval ultimately by appropriation, it is
hoped that able and experienced leadership can be pro-
vided by the military services. Apparently the military
men now recognize the difference between competent
and inspiring professional civilian research and the subse-
quent development work which only the trained military’
man can fully guide as attempt is made to translate into
field conditions the results of civilian research. Only
through clear distinction will the best results be available
to the military services for application by the uniformed
organizations afloat, on land, and in the air.

Equally important, and equally neglected in the past,
are those important researches which will be applied by
industry' for the benefit of the military. The Quarter-
master Corps, Ordnance and other supply services can
get what they need from industry with greatest economy
and most prompt delivery' if the government itself has
investigators capable of working with industry on a pro-
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fessional basis. The results that such governmental inves-
tigations will achieve will find development in the manu-
facturing establishments of the nation.

The uniformed staffs will not get the commodity
results directly from their own laboratories; but they will
get them in the products of manufacture which they buy.
The Services will remain the ultimate judge of the use-
fulness of the product, while the research is done in the
fundamental laboratories and the manufacturing develop-
ment is done by industry. Advice of the commissioned
officers is essential at all stages, lest the ultimate objective
be lost from view; but the techniques are those of civilian
research.

W e trust that the men of high standing and long
experience who are advising the Secretaries of W ar and
Navy will succeed in properly organizing effective plans
for postwar research. Wisdom is surely needed as insur-
ance against the recurrence of ignorance in time of
emergency.

CURRENT FASHIONS IN RESEARCH

Textile industries have not gone in for fundamental
research. Of late, however, the executives and technical
leaders of tirese industries have become keenly conscious
of the need of more research, both fundamental and
practical in nature. Like religion, this is a good thing,
but too sudden conversion also has its hazards.

At least five important institutions have lately
announced the establishment of research agencies or
programs for scientific and technological work of this
character. There is room enough for the work of all.
and for other, institutions that have not yet announced
plans. But there is a grave question as to whether there
are enough qualified leaders to guide and workers to do
the investigations‘Nyhich are being contemplated as the
‘“research fashion” has-taken hold so suddenly in this
industry. There will be need for great wisdom in the
guidance of these establishments.

This should be a matter of concern, both within and
without'the textile industries. |If these institutions do a
good job, the industries, the scientific and engineering
professions, and the general public will all benefit. If
even one or two undertakings should fail, there is a grave
danger that research may fall into disrepute with some
parts of the industries. Let us hope that this does not
occur.

There is no group of American industries that could
profit more from the methods and applications of modem
science. Cautious development of research programs
will, we can hope, make all of these and other under-
takings constructive and prevent any of them from
becoming discouraging failures.

COTTON vs. RAYON

Those interested in cotton for the well-being of the
Southeastern states are now confronted with a new
variety of inter-commodity competition. This was splen-
didly pointed out for the guidance of all cotton interests
recently in a discussion before the Annual Cotton-Re-
search Congress at Dallas, Texas. On that occasion
R. J. cheatham of the Southern Regional Laboratory
indicated the significance of using staple rayon in cotton-

mill machinery. He pointed out that these mills use
cotton by tradition and experience. But “they can now
use rayon staple fibre also and are likely to do so if profits
are greater.” That is a fair statement of a natural and
inevitable human trait.

It was pointed out that staple rayon of desirable lengths
sells at 25 cents a pound, as compared with 22 cents for
short staple cotton. However, when one takes account of
the differences in tare and differences in market demand
for yarn and fiber there is actually little difference per
pound between the two fibers. In fact, there is some
evidence of a greater profit to the mill companies if they
spin and weave rayon instead of cotton.

It appears that the chemical process industries have
advanced rayon technology to the point that the only
safe thing for cotton is now to grow and supply a satis-
factory' high grade cotton at a lower cost per pound at the
mill.  Southern agriculture must note and act on this
trend in the textile industries. It can be taken for granted
that the ray'on industry is not yet done with its develop-
ment and cost improvement programs.

WALTER SAVAGE LANDIS, 1881-1944

W e sat across an N.A.M. Committee table from him on
Wednesday, September 15. There was a job to be done,
a sub-committee to be appointed, and it was only natural
that Chairman Weidlein should immediately select Dr.
W alter S. Landis for the assignment. Two days later
the hurricane that swept up the Atlantic Coast snuffed
out the life of our dear and willing friend. W hen warn-
ings came on Thursday, he had hurried to his home in
Stamford to do what he could to prevent a repetition of
the disastrous damage that had resulted from the 1938
storm. He over-exerted himself and a few hours later
his great but ailing heart ceased to beat. He died as he
chose to live—working tirelessly and unselfishly.

That, as we think back over a quarter of a century of
fairly intimate contact with W alter Landis, was his out-
standing characteristic. His abundant energy combined
with his willingness to help any time, anywhere, in any
worthwhile’enterprise—was what made him such a pro-
ductive leader of the chemical profession. There was
never a job to be done that he declined to do if convinced
that it was needed and would be helpful. In the dark
days of the depression his energies, along with those of
a few others, carried along the vital relief work of the
Chemists Advisory Committee. His close studies of the
economics of chemical industry in this country and
abroad were willingly shared with important groups and
associations in almost every field of American business.
The same was true of the realistic knowledge of research
which he had gained through thirty-five years of active
participation and direction. Landis’ energy and “know-
how” were always ready and available when needed.

Thus it is that so many of us already feel such a great
loss in his passing. His achievements were recognized by
the many medals and honors awarded him by the various
scientific and professional societies. His leadership was
recognized, not only in his own company, but in literally
scores of boards of directors, industry committees, busi-
ness and technical organizations. But what we miss
most is the inspiration of his energetic example in serving
others with no thought of self.
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WATER SEPARATOR

Automatic separation of water from
compressed air and gases, and simultan-
eous ejection from the line,1 without the
use of moving parts, is the function of a
new family of “Liqui-jectors” recently an-
nounced by the Selas Corp. of America,
Erie Ave. at D St., Philadelphia 34, Pa.
This result is accomplished by means of a
recently discovered method for auto-
matically separating liquid and gas phases
by virtue of the surface tension of the
liquid. *

The active elements in this continuous
and automatic performance are two porous
ceramic tubes, one inherently water re-
pellent, the other water permeable, but
air impervious. The device has already
gone through a period of field develop-
ment and has found use in connection with
air-actuated industrial instruments, spray
and blast equipment, compressors, atmos-
phere gas generators, and pneumatic tools.
The device is adaptable for air and gas
lines up to 14-in. pipe si/e and normal
line pressures.

Air enters the connection shown at the
upper right in the accompanying illustra-
tion, leaving through the upper left con-
nection. In doing so it passes through the
upper (water repellent) tube, where it is
stripped of liquid water in the form of
droplets, slugs or mist. This tube is a
coarse ceramic, having an average of 50,-
000 pore openings per square inch, each
so small that the pressure drop across the
tube is insufficient to- permit water pas-
sage against the resisting diaphragm-action
of its surface tension. The moisture there-
fore coalesces and drops to the bottom of
the wunit where it passes through the
second tube to the outside atmosphere.
This second tube is constructed of a
micro-porous porcelain with an average
of 720,000,000 pore openings per square
inch which, being constantly wet by its
wick action, is said to constitute a per-
fect air seal up to the rated limit working
pressure of the unit.

In the unit shown, which is the small-
est size designated as Model A-150-1 for
i-in. pipe lines at pressures up to 100 Ib.
per sg. in., the pressure drop is less than
0.5 Ib. at 65 Ib. per sq. in., with a through-
put of 5 cu. ft. per min. The liquid ejec-
tion rate is said to be high enough so that
even an abnormal moisture content can be
handled readily.

KARBATE HEAT EXCHANGER

A plate-type heat exchanger, employ-
ing the principle of extended surface
achieved through corrugations, has been
perfected in Karbate by the National
Carbon Co.. Cleveland, Ohio. Karbate, a
chemically inert graphitic material, pos-
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sesscs a high heat transfer rate and is said
to be resistant to practically all acids,
alkalis and solvents. The material is
furthermore unaffected by acute thermal
mhock and can be used freely in inter-
mittent operation or in alternately hot
and cold baths, according to the manu-
facturer. The new construction assures
maximum heat transfer area within a small
overall size, as is evident from the.accom-
panying illustration: This factor reduces
the tank space required for the heater,
further minimizing the hazard of me-
chanical shock during processing opera-
tions. The heater shown in the illustration
is a 4-in. thick plate with a number of
internal 14 in. diameter communicating
passages for steam or cooling medium.
Heaters may be installed in sections, de-
pending on tank capacity or solution tem-
peratures required. Several such heaters,
4x10x18 in. in size, operating on 25-1b.
steam pressure and maintaining tank tem-
peratures of 180 to 190 deg. F., have
been in service for a year or more,
operating on a mixture containing approxi-
mately 10 percent nitric and 3 percent
hydrofluoric acid in tanks measuring 3x4x4
ft. lhere is said to have been no visible
sign of deterioration in this time. No
metal heat exchanger has been found to

stand up in the same application more
than a few days.

SLUDGE COLLECTOR

For use in smaller diameter scttim®
tanks, up to 55 ft. in diameter, the Link-
Belt Co., 2045 West Hunting Park Ave
Philadelphia 40, Pa., has announced the
Type B Circiilinc collector, supplementing
the Type A for larger tanks, up to 115 ft.
ill diameter. With this collector the set-
tled sludge is collected and continuously
moved radially inward, on the tank floor
by a slow-moving scraper flight type con-
veyor and sludge plow, into a sludge hop

Cross-scction of new Liquid-jector
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per centrally located, from which the
sludge is withdrawn. The conveyor isr
mounted on a power-rotated, centrally

pivoted bridge spanning half the diameter
of the tank and having anti-friction-bear-
ing-equipped, resilient, rubber-tired wheels
at the outer end of the span, for smooth,
easy travel 01l the top of the tank wall.
The entire floor area of the tank is cleaned
of settled. solids during each complete
revolution of the bridge, permitting very
slow rotation and insuring a minimum of
disturbance to the settling process and
the settled solids.

Influent is introduced centrally through
a conduit under the floor of the tank,
with effiucnt withdrawn over a peripheral
weir. The drive, located at the outer end
of the bridge span, consists of a motor-
ized speed reducer carrying a sprocket
wheel which engages a heavy galvanized
tow chain located and anchored in the
effluent trough. The outer end of the
bridge is pulled by this chain, or it might
be said to “walk around” the chain.
When used in a primary settling tank,
the collector is provided with a screw
conveyor supported along one side of the
bridge span, for the purpose of confining
and more effectively moving the scum

New Karbate plate type
heat exchanger

Type B settling tank collector

CHEMICAL & METALLURGICAL ENGINEER!**’



Fan-cooled speed reducer

New Cover-Lite goggle

and grease to a scum trap. It is claimed
that this feature prevents wind pressure
from blowing the collected scum out of
reach.

FAN-COOLED REDUCER

Pronounced reduction in size for a
given power output is achieved in the
new Spccdairc worm gear reduction unit
recently announced by Cleveland Worm
& Gear Co., 3249 East 80th St., Cleve-
land 4, Ohio. This is the result of incor-
porating of a fan-cooling system into the
unit. The basis of the cooling system is a
new type of double-wall construction
which provides an air passage completely
enveloping the oil reservoir in which the
gear operates. The inner housing wall
forming the oil reservoir is deeply finned
on the air side. An exhaust fan located
on the coupling end of the worm shaft
draws air at high velocity through the
space between the housing walls. The fan
is designed to operate with either direc-
tion of rotation. This system is said to
reduce operating temperature greatly, giv-
ing the unit a much greater load-carrying
capacity than a standard worm gear unit
of equal size, when operated at usual motor
speeds. In many instances, according to
the manufacturer, it is possible to obtain
an operating capacity with units of the
new type equal to that of standard worm
gear units having approximately double
the housing dimensions. This results in an
advantage due to reduced size or weight, as
well as a material reduction in the dollar
cost per horsepower transmitted.
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New revolving-field generator

New flat-spray nozzle

PLASTIC GOGGLES

W eighing less than 1 ounce, a new
all-plastic goggle has been introduced by
the Chicago Eye Shield Co., 2300 Warren
Boulevard, Chicago, 111, under the name
of Cover-Lite. This goggle is designed to
fit varying facial widths and may be worn
directly over prescription glasses, as shown
in the accompanying illustration. The
large air space is said to eliminate fogging,
while the strong plastic frame not only
protects the entire eye area, but also
shields against distracting reflections and
eye strain, according to the manufacturer.
In case of lens breakage, replacement of
the broken lense is simple, a new lens
being snapped into place readily.

REVOLVING-FIELD GENERATOR

Sizes from 5 to 25 kw. at 1,800 r.p.m.
(and from 5 to 15 kw. at 1,200 r.p.m.)
are available in a new line of revolving-
field generators manufactured by Kato
Engineering Co., Mankato, Minn. These
generators are built both as independent
two-bearing generators for belt or coupling
drive and as single-bearing generators for
direct attachment to a standard engine
bell housing. The generators are con-
servatively rated and will carry 25 percent
overload without exceeding the allowable
temperature rise, according to the manu-
facturer. The voltage regulation is ap-
proximately 10 percent with a two-cycle
speed change. Generators are made in all
standard voltages and frequencies.

FLAT-SPRAY NOZZLE

For a variety of spraying applications
where a sharp, flat, hard-hitting spray is
needed, Spraying Systems Co., 4023 West
Lake St., Chicago 24, 111, has introduced
the “Flatjet” spray nozzle shown in an
accompanying illustration. The nozzle is
built without cores, vanes or other obstruc-
tions, depending solely on its jet and de-
flector plate to produce the desired spray
pattern. Standard nozzles are made of
brass, steel or stainless steel, in one-piece
construction. Nozzles may also be made
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New 8-in. high-capacity diffusion pump

of other materials, if desired. The nozzle
delivers a flat spray with sharply defined
edges and uniform distribution, requiring
that all surfaces coming in contact with
the liquid spray be accurately machined.
A wide range of sizes is available for all
requirements. Such nozzles may be used
with water, brine, oil and liquids of
similar viscosity.

DIFFUSION PUMP

Capacities in the neighborhood of
2,500 cu. ft. of free air per minute in the
pressure range of 0.1 to 0.01 microns are
possible with the new Type B-8-0 indus-
trial high vacuum diffusion pump an-
nounced by National Research Corp., 100
Brookline Ave., Boston 15, Mass. This new
high-capacity pump operates against a mod-
est forepressure of approximately 500 mi-
crons of mercury. The pump is built en-
tirely of metal and has four stages of jets,
giving it its high pumping speed. The in-
let flange is 8 in. in diameter for large gas
handling capacity. The pump is equipped
with an electrically heated boiler having
an automatic thermostat equipped with a
built-in cutoff switch to disconnect the
power in case the cooling water supply
should fail or the boiler should overheat.
Water-cooling coils on the. boiler give a
short cooling-down time and allow for
rapid exposure of the pump to atmospheric
pressure after use.

Pumps of this type are stated to have
moved high vacuum out of the laboratory
into industry' where they are now being
employed in the dehydration of penicillin,
blood plasma and food, and in the pro-
duction of magnesium by the ferro-silicon
process.

ROTARY PUMPS

For the handling of liquids possessing
inherent lubricating qualities, Goulds
Pumps, Inc., Seneca Falls, N. Y., has
announced a new line of rotary pumps of
the double-helical or herringbone-gear
type, which are available in ten sizes
ranging from i in. suction and discharge
(1-14 g.p.m.) to a 24 in. design with ca-
pacity ranging from 50 to 75 g.p.m. The
maximum working pressure in all sizes
is 75 Ib. All pumps are available for either
direct drive through a flexible coupling,
or for belt drive. The pumps are of simple
construction, involving only two moving
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nuts, a split balled type gland, renewable
roarings, and a built-in relief valve, All
are said to be exceptionally quiet in opera-
tion. Hearings arc of high-lead bronze
fitted with grease lubricators. The extra
deep stuffing box is fitted with metallic
racking, the bronze gland being split in
talf for casv removal. The relief valve is
of the stainless-steel-ball type, built into
the pump cover and externally adjustable.
In addition to the standard fitted type, all
pumps are available with all parts of iron
or steel, or in all-bronze construction,

EQUIPMENT UULEFS

Pirn different formulas covering the
range from 2.0 to 12.0 pH in steps of 0.20
pll arc available in the new line of Cole
man certified buffer tablets which arc now
being offered bv Burrell Technical Supply
Co., 1936 Fifth Avc., Pittsburgh 19, Pa.
Dissolving one of the tablets in 100 ml. of
Warm distilled water gives a buffer solu
tion claimed to be exact in pH. The tab
lets arc provided in scaled containers hold
mg 12 tablets.

Foil the non destructive examination of
a variety of materials, such as plastics,
leather, glass, ceramics, light alloy metals
and thin sections of heavier metals, the
Picker X ray Corp., 300 Fourth Ave.,
New York, N. Y., is offering a new 50-kv.
industrial X-ray unit which operates at low
voltage, giving a long wave length of
X-radiation. the new unit is shock-proof,
rav-proof, and rated for continuous oper-
ation over long periods. It is self-contained
and consists of the X-ray tube, the high-
voltage transformer, the control unit and
the inclosing cabinet and retractable hood.
The control unit gives 20 steps of control
from 5 to 50 bv. ontput. Hie exposure
circuit is provided with a heavy-duty con-
tactor controlled either by a separate ex-
posure switch or by a timer, which is also
controlled by a separate small toggle switch.
The timer automatically limits preset ex-
posure periods up to 30 miti. in onc-half-
minute graduations.

Resistance of the Lucitc methyl
methacrylate resin manufactured by E. I.
du Pont de Nemours & Co., Wilmington.
Del., to attack by acids is the basis for a
new use of tbhis plastic in the lining of
tanks holding chromic and sulphuric acid
anodizing solutions in the treatment of
aluminum allov. Such | ncite sheets have
beer, used in lining 25,000-gal. tanks. Lu-
cite is said not to be affected by sudden
temperature changes nor by the 15 percent
chromic acid solution used, and it is
claimed to have extended the life of the
tanks indefinitely.

Truscox F vboratoriks, Caniff &
Grand Trunk R. R., Detroit Il, Mich.,
has announced a new floor coating product,
known as Sat'-T-Dck, which was developed
originally to insure safe footing aboard ship.
The product is now available for civilian
industrial -use for slip-proofing floors. This
material, it is claimed, represents the first
attempt to use a heavy enough non-slip
plastic covering, resulting in a coating
which is said to be extremely tough and

tenacious, and which sticks to any surface,
including wood, steel and concrete, and
even glass. The material is available in
two standard colors, tile red and concrete
gray, and is troweled on iJa-in. thick. High
resistance to surface wear, and long life,
arc claimed.

Three-Point Gage Co., 3821 Broad-
way, Chicago 13, 111, whose pipe-measur-
ing gage was initially described in our
issue of November, 1943, has developed an
improvement enabling the gage not only
to measure instantly the sizes of all pipe
from f to 12 in.' Init also all sizes of
electrical conduit and thin-walled metallic
tubing. The gage is of pocket size and
consists of two pivoted steel plates with
edges curved at three points for contact
with the pipe or tubing to be measured,
together with scales automatically show-
ing the standard sizes of the three kinds of
pipe and tubing mentioned.

AX IMPORTax T new use for its ncedlc-
tvpc surface pyrometers, mentioned by
Cambridge Instrument Co., Grand Cen-
tral Terminal Building, New York 17,
X. Y, is in measuring the internal tem-
perature of plastic preforms heated by high
frequency current. Using a needle pyrom-
eter in this fashion, it is claimed to be easy
to adjust the time cycle of the preheater
for close temperature control, and to de-
termine the uniformity of heat distribu-
tion.

MULTI-WAIT BAG FILLER

Type 100-LS is the designation of a
new scrcw-lvpc filling machine for load-
ing granular materials into bags of the
multi-wall valve tvpe. Manufactured bv
the St. Regis Paper Co., Engineering and
Machine Division, of Oswego, N. Y., the
machine has a capacity range between 25
and 100 Ib., filling from 60 to 90 bags
per hour with a predetermined weight of
dry, granular or powdered material. The
material is delivered from overhead to a
hopper equipped with a power driven
agitator to prevent bridging or clogging.
Material flows into a feed screw which
injects it into the bag through a tube
from wbicb the bag is suspended. Read-

Granular material filler
for valve bags
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ing the scale, the operator is able to reduce
the feed rate when the desired weight is
approached, allowing the final material to
dribble into the bag for accurate filling.
Then the bag is shaken automatically and
lifted so that the clamp is released and the
bag can be removed. Tucking in the valve
lips completes the operation.

PREFORM PREHEATER

Designated as Model 2-P Thermex is
a new automatic high-frequency preheater
for plastic preforms recently announced
by the Thermex Division of the Girdler
Corp., Louisville, Ky. This device, which
operates at a frequency of 25 to 30 mega-
cycles, using 230-voit, 60-cycle, single-
phase current, has an output in excess of
3.400 B.tu. per hour. The unit measures
28x28 in. and stands 47 in. high, weigh-
ing only 614 Ib. Being 'completely auto-
matic, it requires only plugging,:into the
supply line and loading and unldading of
the preform drawer. Closing the drawer
all the way turns on the high-frequency
power and timer. At the end of the pre-
scribed time, which may be anywhere
from 5 or 10 seconds up to 2 minutes, the
red indicating light goes out, the operator
removes the tray and unloads the preforms
into the mold cavities.

Combination Avoirdupois-Metric Scale

The accompanying view shows a new dial for
portable scales manufactured by the Toledo
Scale Co., Telegraph Road, Cleveland, Ohio,
which gives both avoirdupois and metne readings
directly, without mental calculation. It will be
noted that the dial contains two scales, the
inner being the metric, the outer the avoirdupois
scale.  This feature adapts the scale to both
packaging and compounding operations.

1-oading preforms into high-frequency beater
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Production and purification of gaseous mixtures or liquid hydrocarbons
are jobs Girdler has been doing for many years. We offer complete
engineering, research and construction services.

Whether your problem involves wartime gas processing or recon-
version planning, the first place to go is to Girdler. We are ready
now to work with you, and offer you the benefit of long, successful

experience in handling a wide range of projects. Worite us today.

CHEMICAL
The GIRDLER CORPORATION sanss
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1 Grain entering the plant is weighed on track scales
and is unloaded by a pneumatic conveyor system

J oseph E. Seagram and Sons, Inc. has developed a
continuous process for cooking and converting cereal
grains into a fermentable mash. The advantages of this
development arc: (a) A minimum of construction materials
and building space is required; (b) equipment is simple
and consists mainly of catalog items; (c) thermal efficiency
is high and at the Louisville plant, for instance, 100 per-
cent of the cooking steam is regenerated and reused;
(d) operation is entirely automatic; (e) storage of milled
grain is eliminated; (f) high yields of alcohol are obtained.
Grain is unloaded from airs by a pneumatic conveyor
system. It is cleaned and transferred to storage bins, and
the grain to be cooked is weighed by automatic scales. This
grain passes over an automatic feeder to a magnetic separa-
tor, and then goes directly into roller mills where it is
ground to the desired fineness. Dropping into a small slurry
vessel, the meal is mixed with water and stillage at 122 to
160 deg. F. This mash is pumped by a triplex pump to a
jet heater, where it is instantaneously heated by steam

2 A cycloidal-type blower is used in die system for convcyit
grain to cleaning equipment and storage bins

to the cooking temperature, 350 to 360 deg. F. The
heated mash passes through a series of U-bend pipes, where
it is held for 60 to 70 seconds to complete the cooking,
after which it is instantaneously cooled to 145 deg. F. in a
vacuum flash chamber. The flash steam is reused for
distillation purposes in a vacuum beer still.

Meanwhile, barley malt equivalent to approximately
eight percent of the total grain is weighed, metered and
milled as described above. The malt is mixed with a
stream of water at 145 deg. F. in a mixing vessel, where
the malt enzymes infuse into the water for a period of two
minutes. This malt mash is then pumped into the main
mash stream, and the mixture goes through pipelines to
the coolers and fermenters. It is in this pipeline that
saccharification to maltose is effected in two minutes at
145 deg. F.

This process is a typical example of the way in which an
ancient art is being converted into a modern engineering
and bacteriological science.
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* Air stream from the pneumatic conveyor system is fil-
tered in order to remove all grain dust and chaff
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4 Cleaned whole gram is fed from the storage bins thro!

an air-lock to special automatic scales
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CONVEYOR
UNLOADING
) BLOWER
Cleaned Grain
CHAFF BIN

Chem « Met
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Chaff Out

AUTOMATIC
SCALE
Milled through three-high roller mills, the strr
gram is ground to the desired fineness AUTOMATIC
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7 Milled grain is mixed with warm water
and stillage and cooked in a U-tube

STEAM FLOW
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8 Mash is heated instantaneously by steam
to the cooking temperature in a jet heater

LEVEL
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9 Superheated mash is cooled to malting
temperature in vacuum flash chamber
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Need Piping Equipmenteee
Any Kind?..«CALL CRANE

ONE SOURCE OF SUPPLY...ONE RESPONSIBILITY FOR ALL MATERIALS

ing installations. One order covers all your needs
atany one time. Maintenance work—handling parts
stocks—getting emergency replacements—all such
procedures are simplified by taking advantage of
Crane complete materials service. But, mainly, your
installations get full benefit of Crane Co.’s 89-year
experience and leadership in piping equipment.

It’s as easy as that! Call Crane whether you need a

single fitting, or all the materials for a complete

, piping system. Valves —fittings —pipe —fabricated

! assemblies—and piping accessories—for power or

processing fluids—for high or low pressure—your

Crane Branch supplies all your requirements for

| any service. In brass, iron, and steel—you will find

that the Crane line provides the world’s greatest

fof - selection of piping equipment. CRANE CO., General Offices: 836 South Michi-

[f- | One reponsibility for quality and craftsmanship gan Avenue, Chicago 5, Illinois. Branches and
il of materials helps assure your getting the best pip- Wholesalers Serving All Industrial Areas.

ONE STANDARD
OF QUALITY

From end to end, piping systems
are more dependable when one
high standard of quality guards
every part. Typical of Crane qual-
ity, here’s what Crane Iron Gate
Valvesadd to your piping: Strong

m
body sections resist severest line
strains. Straight-through orts P i
Sive e o8 de"eper Handles _ cxiiciycnuy, puwaerea coal nas
stuffing box lengthens packing moisture coal stepped into the breach to relieve shortages of gas
life. IExtra 'Of;]qlgtfl_ides Zeep disc and oil as well as to take the place of these critical
travel true, while finest design in H . A .
every part assures long life and May be equipped for fuels, which must be conserved for military require-
smooth, positive operation. drying coal in mill ments.
STANDARD IRON BODY Maintains uniform For utilizing coal to the best advantage, install the
WEDGE GATE VALVES grlnd at all feeds Raymond BOWL MILL . the modern drylng_
Thermostatic control grlndln_g-flrlng unit. You can convert your plant
now with assurance that you will obtain equal or
Panel board operation  greater efficiency and permanent, long-term econ-
omy for your post-war operation.
Noiseless, dustless y y P P
and vibrationless It is the logical direct-firing unit for all types of
) o rotary kilns and industrial furnaces ... capable of
High availability . .
continuous operation 24 hours a day for months
Tramp iron disposal without shutdowns .. . easy adjustments while run-
‘QmicQj ning . ..and requiring minimum attention. BOUIL mill.

WHITE TO %PROPORTIONEERS, INC.%

29 CODDING ST., PROVIDENCE 1, RHODE ISLAND

1944 » CHEMICAL & METALLURGICAL ENGINEERING

CHEMICAL

Installation in Chemical
ProcessingP lant... Piping
Materials 100% Crane.

VALVES « FITTINGS « PIPE

PLUMBING « HEATING « PUMPS

For details, see Catalog #43

Raymond Pulverizer Division
COMBUSTION ENGINEERING COMPANY, INC.

Sales Offices in all Principal Citie

1311 North Branch Street, Chicago 22, 111.

Canadian Representative: Combustion Engineering Corporation, Ltd., Montreal
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TRICHLORCUMENE

Semi-commercial production of ftri-
chlorcumene, (isopropyl trichlorbenzenc)
has been started by Hooker Electrochemi-
cal Co., Niagara Falls, N. Y. Described
as. a colorless liquid with a mild, aro-
matic odor, the chemical is a mixture
of isomers. Insoluble in water, it is
soluble in alcohol and organic solvents.
The material is'said to be highly stable
and may be useful as an antifreeze for
special purposes, as a component of in-
secticides, protective coatings, paint re-
movers and plastic compositions, and as
a solvent for many materials.

Trichlorcumene has been found to be
compatible with the following types of

plastics. The nature of the resultant
material is indicated as soft (S), rubbery
(R), tough (T), and brittle (B).

Modified phenolic resin (S)

Benzyl cellulose (T) (B)

Chlorinated piccolyte (S)

Phenol formaldehvde (S)

Ester gum (S)

Rosin (S)

Natural asphalt (S)

Methacrylate interpolvmer IT) (R)

Poly terpene resin (S)

Piccoumaron (S)

Poly vinyl chloride (R)

Polystyrene (R)

Chlorinated rubber (R)

Physical Properties

Molecular weight (pure tri-

chlorcumene) 023 5
Freezing range, (leg. C ! —30 to"—45
Boiling range, (leg. C..coonen 245 to 265
Refractive index, n20/D 1.535 to 1.560
mSpecific gravity, 15.5/15.5

des- C. v 1.26 to 1.32
natural anti-oxidant

Preservation of the sweet flavor of
foods containing either animal or vege-
table fats is one of the uses of nor-di-
hydro-guaiaretic acid, originally developed
at the University of Minnesota, and
manufactured by the Wm. J. Stange Co.,-
Chicago, 111 Derived from the creosote
bush, which is a type of low, scrubby
vegetation growing wild in semi-arid
regions of the Southwest, N.D.G.A. looks
dike granulated sugar after it has been
extracted from the weed and refined.
This anti-oxidant is finding many uses in
the fields of food production and phar-
maceuticals. For the duration of the
war, however, according to the manufac-
turer, all of the chemical produced will
be reserved for use in foods for the
armed services, where, heretofore, it has
been difficult to transport food contain-
ing fats and oils without impairing the
original tastes.
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CELLULAR RUBBER MATERIAL

Strength, hardness, and light weight
characterize Cell-Tite, an ebony-like cel-
lular rubber material from which pro-
peller fairings are made, according to the
manufacturers, the Sponge Rubber Prod-
ucts Co., Derby, Conn. The makers also
claim that the material has the best
strength-weight ratio of any material pro-
duced commercially. The product has more
buoyancy and lower water absorption
than cork; it has good thermal, electrical,
and sound insulation qualities, and can
be molded to almost any shape and form.

It can be sawed, drilled, planed, and
otherwise worked much the same as
wood.

ALKALINE STRIPPER

For the rapid removal of zinc plate,
the Enthone Co., New Haven, Conn., an-
nounces the development of an alkaline
stripper called Enthone Zinc Stripper. This
product is said to strip zinc plated coat-

ings of all types. Thicknesses of the
order of 0.001 in. will strip in 30 sec.,
leaving the metal clean and bright.

Due to the alkaline nature of the solution,
the tendency for rusting of the steel after
stripping is largely removed, whereas this
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is a serious problem when acid strips are
used. According to the manufacturers,
there is no attack upon the base steel
from the stripper and the base metal,
therefore, is left in its original clean con-
dition after stripping. The stripper is
also effective for removing zinc coatings
that have been treated with various
chromate processes, and for all types of
bright zinc plates. The stripper is supplied
as salts which arc added to water in the
concentration range of 2 to 3 Ib. per gal,
and the mixture heated from 200 to 215
deg. F. Plain steel tanks and heating coils
are used.

DICHLOROSTYRENE

Heat-resistant plastic or synthetic rub-
ber can be made from a chemical an-
nounced by the Mathieson Alkali Works,
New York 17, N. Y. Known as dichloro-
styrene, the material gives to its plastic
product excellent heat resistance and elec-
trical insulating properties. Other plastics,
say the manufacturers, are available with
either one of these properties, but the
Mathieson product is unique in its combi-
nation of properties, being more resistant
to heat than any plastic which combines
good electrical characteristics with strength,
machinability and moldability.

Previously announced.by Mathieson was
a new rubber. Heretofore, because of gov-
ernment regulations, the manufacturers
were unable to announce the nature of the
new chemical which made the rubber
possible. Now, however, they announce
that dichlorostyrene is a chlorinated prod-
uct whose monomers are highly active and
polymerize readily. Polvdichlorostyrerie,
the plastic which is formed by this polymer-
ization, resembles polystyrene in chemical
resistance, solubility and general appear-
ance. It differs from polystyrene princi-
pally in resistance to heat," having a heat
distortion point of 240 to. 265 deg. F.,
as compared with 165 to 190 deg. F. for
polystyrene. The new plastic is more re-
sistant to water, say the manufacturers, and
is stable, showing no tendency to lose
hydrochloric acid. It may be molded by
conventional methods, although some
modifications in injection molding and
extruding technique are necessary due to
the high distortion temperature and melt-
ing point.

The plastic is readily copolymerized with
other unsaturated compounds to form rub-
ber-like products. Again, the outstanding
characteristic of the rubber formed by the
copolymerization of dichlorostyrene with
butadiene is heat resistance. It is reported
that the Mathieson rubber gives its best
performance when containing 30-40 per-
cent dichlorostyrene, or 12-14 percent
chlorine.
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FILLING COMPOUND

For potting small transformers and
for general filling work, a filling com-
pound lias been developed by Sterling
Varnish Co., Haysville, Pa. The mate-
rial is said to be very firm, having con-
siderable resiliency. Two separate parts,
one a viscous liquid and the other of low
viscosity, supply the compound and must
be mixed immediately before using as
they react slowly at room temperature.
For a period of 4 to 5 hr., however, the
mixture retains sufficient liquidity for
pouring. At 60 to 70 deg. C., the com-
pound, known as S-1S2, starts to set in
about an hour and becomes well-dried
overnight.  According to the manufac-
turers, the new compound has a high
dielectric strength, a low coefficient of ex-
pansion, and is water resistant and oil-
proof. It will withstand temperatures up
to 200 deg. C. without resoftening and
docs not become brittle at temperatures
as low as -60 deg. C.

FUNGUS-RESISTANT COATING

Tropicalization of communications
equipment with fungus-resistant coating
is now possible with a finish made by
Maas & Waldstein Co., Newark 4. N. J.
Designed for application on phenolic
insulators,  terminal  blocks, junction
blocks, and the fixed windings of motors,
generators, and dynamotors, the Coating is
a varnish, and may be applied bv spray,
dip, or brush. According to the manu-
facturers, the material has been success-
fully tested for dielectric strength, hard-
ness, flexibility, and resistance to salt
spray and thermal shock. The product
is marketed as Durad Fungus Resistant
Coating No. 524.

PLASTIC FLOOR MATTING

Bv firmi1y binding friction compound
together by a plastic, a solid plastic
friction type mat, marketed under the
name of Ameritred, is made. Useful in
many of the places where rubber matting
was formerly wused, this flat, non-skid
matting is now available at the American
Mat Corp.. Toledo 2, Ohio. Said to
be easily cleaned, the material does not
swell as rapidly as rubber where exposed
to various types of oils.

PLASTIC CEMENT

Compounded of selected
with  complex non-resin materials to
yield a tough, pliable, continuous film
capable of joining many combinations of
materials, Pliastic, a synthetic resin ad-
hesive, is a soft, white fluid. Produced
by Paisley Products, Chicago 16. 111, the
cement may be used in its natural state
or reduced with water. Application may
be by brush, spreader, dipping, flow, or

resin bases

spray gun. When dry, the film formed
is semi-transparent, glossy, and flexible/
It has, according to the manufacturer,

excellent heat-selling properties. In the
liquid state, when used for bonding, ma-
terials. the cement can be applied to
one or both surfaces; the porosity of
the' materials used determining the set-

ting speed. It is said that Pliastic is
being wused in many industrial opera-
150

tions as a replacement for rubber latex.
Paper, cotton, cork, leather, plastics, and
stone are among the materials suggested
for application.

WOOD PRESERVER

Damage caused by dry-rot, fungi, and
molds in almost all types of wood can be
controlled or prevented, according to the
manufacturers of Triple-A Copper Naph-
thenate Wood Preserver, the Quigley Co.,
New York 17, N. Y. Green in color,
the preserver is said to penetrate deeply
and to impregnate wood, sealing it against
the destruction by organisms. It may be
applied by brush, spray, or dipping. It
is non-poisonous to humans and will not
bleed through when light colored paints
are applied over the wood preserver.

FLOOR CLEANER

After treatment with Synkrete, a
highly concentrated treatment for cement
floors, the floors are said to be far harder,
more resistant to water infiltration, oils,
greases, and chemicals, according to Syn-
thex Products Co., New York 19, N. Y.,
makers of the compound. The material
is diluted with three parts water before
use and provides coverage for at least
1,000 sq. ft. per gal. After application
by mop, brush, broom, or sprinkler, the
cleaner- soaks deep into the pores of
dusting concrete, where it hardens to
form a rocklike mass that is insoluble in
water, reinforces the binder and prevents
surface particles from being worn away.
The makers say that although a single
coat of Synkrete will allay dusting, two
or more are usually recommended for best
results. The liquid is almost colorless
and does not affect the floor appearance.
When floors arc to be painted later, a
treatment with the material acts as a
sizing, encouraging the paint to last
longer, with less tendency to peel or
blister.

HEAT RESISTING PAINT

To secure maximum protection and
decoration on surfaces subjected to high
heat, the Quigley Co., New York 17,
N. Y. has developed a paint known.as
Triple-A  High Heat Resisting Paint,
which is said to withstand temperatures
as high as 2,500 deg. F., or over.

The resistance to heat depends on the
surface to which the paint is applied. On
light steel it will adhere under rapid
heating and cooling up to 1,400 deg. F.
On alloy, brick, etc., it will stand 2,500
deg. F. or over. Tire manufacturers claim
that it is non-flammable, non-irritating,
and that it does not give off fumes or
odors when being applied, upon drying,
or when subjected to heat or flame. The
paint must be heat-treated on extremely

wet interior surfaces, and for exterior
use on’ metals. .When heat-treated, it
will resist water, oil, gasoline, benzol,
heat, and weather.

IRON SPONGE

W ood shavings and chips which
have wundergone a chemical treatment

with oxidizing reagents form a material
known as Connelly lIron Sponge Grade
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B, produced by the Connelly Iron
Sponge and Governor Co., mChicago,
11 This material is a special highly

mactive iron sponge which is reported by
the company to have exceptional ability
to remove hydrogen sulphide from any
gas.

THERMOPLASTIC

A versatile thermoplastic resin, suited
to injection and extrusion molding is the
description of Chemco polystyrene offered
by the Chemaco Corp., Berkeley Heights,
N. J. According to the manufacturers, this
product can also be compression molded,
but the result is not as tough and flexible
as is the former.

The resin may be molded on any type of
thermoplastic injection molding machine
having conventional heat and pressure con-
trols. The molding cycle is comparable
to that of cellulose acetate, but the yield
of finished pieces is higher because of the
low specific gravity. Because Chemaco
polystyrene is a thermoplastic material,
sprues, gates and rejected pieces can be
ground and remolded.

SYNTHETIC RUBBER ADHESIVES

Heat-vulcanization, air curing, metal
adhesion, and general “utility” work are
some of the uses of the new line of syn-
thetic rubber cements developed by the
B. F. Goodrich Co., Akron, Ohio. The
cements fall into three categories: the
first, for heat vulcanization, air-curing, or
cold adhesions, contains cements that,
when compounded, are suitable for fabric,
leather, and synthetic adhesions to them-
selves or to each other; the second, for
metal adhesion, contains two special
cements, known as the Plastilock 300
series, the first of which is used with vul-
canized neoprene when it is bonded to
porcelain, metal, etc., while the second is
used with uncurcd neoprene for the same
purpose; the third, for general utility use, .i
is a type of adhesive which will stick to
almost any clean surface. The company
says that the latter adhesive serves its pur-
pose as well as natural rubber cements in
the same field.

SYNTHETIC RUBBER

Extreme low-temperature flexibility
without the addition of plasticizers, plus
resistance to solvents, ozone, and sun-
light, mark Thiokol “ST,” a type of syn-
thetic rubber developed by the Thiokol
Corp., Midland, Mich., as the answer to
-many production problems heretofore un-
solved by either natural rubber or syn-
thetics, according to the manufacturers.

It is claimed that this synthetic rubber
has marked resistance to the “cold flow”
prevalent among the polysulphide syn-
thetics and also that the odor commonly
associated with polysulphides has been
reduced. The rubber has low volume
swell in hydrocarbon fuels, which makes
it useful in the aviation and automo-
tive industries for sealants, cements, and
acid-resistant coatings.

INSECT REPELLANT

citronella is dimethyl
insect repellant, found by

Successor to
phthalate, an
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"E" Series—
for internal

There are three major advantages to you in
the two standardized series of Glass-Lined Steel Reaction Kettles,
Pfaudler originated and developed.

1. You can meet the majority of your processing problems, including
a surprising number of special setups, with these standardized units.
2. Should you desire to change your process or to use your equip-
ment for an entirely different product, you can do so. Even though
your present products may not involve acids, you are prepared for
such a future contingency.

3. This standardization in the complete line of Pfaudler Kettles from
5 gallons to 2000 gallons capacity, permits you to work from laboratory
through pilot or semi-works plant to full scale production under
identical conditions.

The "E" Series of low-pressure kettles (for internal pressures up
to and including 38 p.s.i.) is made up of 7 groups, all units of each
series with the same diameter and top-head. Capacity variations in
each series are accomplished by change in depth of bottom section.
The top-head is provided with all essential openings, size and position
based on experience. Heads'are removable, so that anchor type
agitators or three blade impellers may be used. Agitator shaft which
is hollow can be used as a thermometer well. Baffles can be incor-
porated where desired. Addition of vertical flange vapor outlet in
top-head converts reaction kettle into distillation unit.

The "R "™ Series for higher working pressures, (internal pressures
up to and including 125 p.s.i.) are built with welded heads in 350,
500, 750, 1000, 1250, 1500 and 2000 gallons capacity. They also,
provide the same standardization advantages of the low pressure series.

Glass-lined double jacketed condensers, or "hairpin" condensers,
glass-lined pipe, glass-lined vacuum receivers combined with glass-
lined pipe, fillings and valves permit processing in the total absence
of metals.

The upper limits of pressure, size and temperature are constantly

being raised due to continuous ceramic research. If you have ruled

out glass because of any of these factors, we

ViVIr—w suggest that you get in touch with us for the latest
developments.

VISIT BOOTH 70 . ..

NATIONAL CHEMICALS EXPOSITION CHICAGO NOVEMBER 15-19

Bulletins 817 and 810 describe this line of Pfaudler Glass-
Lined Equipment. give complete specifications and include
dimensional drawings. The Pfaudler Co.. Rochester 4, N. Y.

THE PFAUDLER CO., Rochester 4, N. Y. Branch Offices: 330 West 42nd St., New York 18, N. Y

1442 Conway Bldg., Chicago 2, 111; 1325 Howard St., San Francisco 3, Calif.; 455 Paul Brown Bldg.,

St. Louis 1, Mo.; 7310 Woodward Ave., Detroit 2, Mich.; 1318-Ist Nat'l Bank Bldg., Cincinnati 2, O.;

1228 Commercial Trs. Bldg., Philadelphia 2, Pa.; 751 Little Bldg., Boston 16, Mass.; 1034 Washington
Bldg., Washington 5, D. C., Box 982; Chattanooga 1, Tenn.
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I OR high alloy castings
— those durable chrome-
iron and chrome-nickel
castings— DURALOQY is a

leading source.

One of the first to pro-
duce castings of high al-
loy metals, DURALOY
works with nothing else.
In static and in centrifugal
DURALOY has

the experience,

castings,

men and

facilities unsurpassed by
any plant.
We can recommend the

best alloy for your pur-
pose and do the job from
drawing board to machine
shop, or we can work to
your design and specifica-

tions.

to-A 1A

Los Angeles & San Franjeo:
KILSBY & GRAHAM

METAL GOODS CORP: St. Louis
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TA LU

Office and Plant: Scottdale, Pa.

Houston

Dallas

~

Tulsa

company
Eastern Office: 12 East 41st Street, New York 17, N. Y.

Chicago & Detroit:
F. B. CORNELL & ASSOCIATES

New Orleans
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Kansas City

the army to be more effective than
“peacetime fly dopes,” E. I. du Pont de
Nemours & Cecl, Wilmington 98, Del.,
has announced. A clear, nearly odor-
less liquid, the repellant is derived from
phthalic anhydride. Clothing may be
sprayed with two or three ounces of the
liquid every five days. When applied
to the skin, the repellant provides pro-
tection for one to six hours. The manufac-
turers state that clothing may be sprayed
while worn, although the eyes and mouth
should be covered to avoid discomfort from
a stinging sensation. The company also
emphasized that the new material is not
an insecticide, but an insectifuge or re-
pcllant.

AGRICULTURAL FRIT

Supplying the most generally encoun-
tered deficiencies of the minor essential
elements to plants and soil organisms,
“Tracel” agricultural frit is a combination
of manganese, copper, zinc, and boron
in a slowly available form for plant and
soil nutrition. The material is sufficiently
soluble to serve the timely needs of
plants, vet not so concentrated and solu-
ble as to disturb balance or to cause
plant injury; Slate grey in color, the
combination possesses nutrient values. It
has been developed by the Harshaw Chem-
ical Co., Cleveland, Ohio. The frit is
diluted with water, and sprayed on plants
as soon as foilage deterioration is noticed.
Response is within 10 days. The com-
pany says that the frit fortifies the plant
foilage nutritionally and is therefore a

means of rendering the plants disease-
resistant.
RUST INHIBITOR

A rust preventive coating for protec-

tion of metal parts and equipment dur-
ing storage, shipment, and, in some cases,
in service has been developed by Witco
Chemical Co., New York 17, N. Y.
Known as Witco No. 673 Rust Inhibitor,
this product offers a combination of ad-
vantages not heretofore available, say the
manufacturers. It is a cold-dip, rapid-
drying coating that may be applied either
by dipping or spraying, as its viscosity is
comparable to that of water. «The product
is also non-abrasive, non-corrosive, and
easily removed with ordinary solvents.
An outstanding feature of the inhibitor
is its high melting point—in excess of
2,500 deg. F. The coating remains flexi-
ble both at that temperature and at tem-
perature as low as -20 deg. F.

WATER SOLUBLE DYE

An effective method of dyeing plas-
tics with true colors of any shade with-
out the common difficulties of expense,
disagreeable odors, and fire hazard, has
been developed by the Great American
Color Co.,-Los Angeles, Calif. The dye
may be used on any plastic product such
as methyl methacrylate, cellulose nitrate,
and others, or on molding resins such as
cellulose acetate or acetobutyrate. Ac-
cording to the manufacturers, exposure to
sunlight for as long as two weeks fails
to bring out any discoloration in the
dyed plastics.

The clear colors may be obtained by
heating plain water to the boiling point
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A Completely Water-Miscible

Gamma Valerolactone is an unusual solvent that

has a wide range of possibilities in the manufacture
of war-essential products. Samples for experimental
purposes will be sent free and without obligation in

response to requests on company letterheads.

M onsanto GVL, which is non-irritating and safe

for all normal uses, is completely miscible with

water. It also is miscible with most organic solvents

and plasticizers and with resins, waxes, oils, fats
and acids, except anhydrous glycerine, polyvinyl
alcohol, glue, casein, gum arabic and soya bean
protein. It is slightly miscible with zein, degras,

beeswax, petrolatum and mineral spirits.

If physical properties of Monsanto GVL suggest

possible applications in your war production, we

shall be pleased to supply you with a sample. Please
address your inquiry to the nearest Monsanto Office
Company, Organic

or to M onsanto Chemical

Chemicals Division, 1700 South Second Street,

St. Louis 4, Missouri. District Offices: New York,
Chicago, Boston, Detroit,
Charlotte, Birmingham,
Los Angeles, San Francisco,

Seattle, Montreal, Toronto.

Monsan

Solvent with a Wide Range
of Possibilities

PHYSICAL PROPERTIES

Appearance . . . . Colorless, mobile liquid
Formula Sl C6H® 2
Molecular W eight.....ccoooeeveiicciinne, 100.06
Boiling Point (760 mm.) 205-206.5° C.
Flash Point (Cleve. Open Cup) . 205° F.
Fire Point (Cleve. Open Cup) . 220° F.
Crystallizing P oin t......... -37° C.
Specific Gravity @ 25/25° C. 1.0518
Refractive Index @ 25° C. 1.4301

Surface Tension @ 25° C.
Viscosity @ 25° C

. 39. dynes/cm.
2.18 Centipoises

PH (Anhydrous) ... 7.0
pH of 10% Solution in Distilled HD . 4.2
POSSIBLE FIELDS OF
APPLICATION
1. As a coupling agent in dye baths. 2. In
brake fluids. 3. In cutting oils. 4. As a
solvent for insecticides and fungicides. 5.

As a lacquer solvent to reduce blush.

6. As a solvent for adhesives.

to

Chemicals

SERVING 1\]DU5’BT..-WHICH SERVIS MANKIND
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“FREDERICK”

You are assured
of satisfactory
service when you
install a "FRED-
ERICK" Pump,
GUARANTEED
because they are
to meet the con-
ditions for which
they are sold,
and the GUAR-
ANTEEisfounded
on known per-
formance.

Once you are fully familiar with the consistently excellent performance of
"FREDERICK" PUMPS, you'll buy with the utmost confidence.

Send for this information about the performance of "FREDERICK" PUMPS
in YOUR INDUSTRY.

IRON & STEEL CO.
Frederick, Maryland

Over 2S5 Years' Experience In The Making of Fine Pumps.

PROCESSING

EQUIPMENT

Sifters, Crushers, Cutters, Dry and Liquid Mbhers,
Mills, Grinders, Pulverizers, Conveyor Systems,
Complete Installations.

The handling equipment construction “ know-

how” of the Mercer Engineering Works, Inc.,

Clifton, N.J.... The more than 40 years pro-

cessing equipment experience of Robinson

Mfg. Co., Muncy, Pa (All are embodied in
and represented by

MERCER-ROBINSON, CO., INC.
30 CHURCH ST., NEW YORK 7, N. Y.

HANDLING

EQUIPMENT

Trailer Trucks (AH Types) Wheel Tractor Cranes
(3 to 7 ton) Fork Lift Trucks, Lift Platforms, Hoists,
Live Skids, Wheels, Casters.

and adding the dye. About 10 parts of
water to one of dye is the proper ratio.
W hen the solution is hot, the plastics can
be dipped in the vat, and will take on the
desired shade in a few minutes.

COATING RESIN

Development of a low-cost, drying-oil
type resin, now available without restric-
tion as to end use is announced by the
Resinous Products and Chemical Co..
Philadelphia, Pa. Known as Duraplex
AL-210, the Tcsin is adapted to air-drying
finishes and is designed for use in pro-
tective paints for freight cars and struc-
tural steel; for aluminum paints, red lead
primers, barracks paints, and for all kinds
of industrial maintainance. The resin
contains only 50 percent reportable oil.

Resembling bodied linseed oil in speed
of drying and ultimate hardness and the
phthalic alkyds in its pigment wetting and
binding properties, the resin produces
coatings that are flexible. Tt possesses
good adhesion and wearing qualities, ac-
cording to the manufacturer.

The resin differs from conventional
phthalic anhydride resins in that its
“alkvd” component is a permanently soft
elastic material which does not accelerate
the drying of the oil component. The
resin is supplied as a dark-colored, viscous
liquid which pours slowly at room tem-
perature.

Films of the resin are not heat reactive,
and remain essentially unchanged after
short hakes as high as 400 deg. F. The
resin itself, however, will body further
when heated in a kettle, and can he con-
verted to a gel bv heating at several hours
at temperature in the range of 450 to
475 deg. F. The resin is a good general
grinding medium for air-drying paints and
enamels.- It is soluble in mineral spirits
and other aliphatic hydrocarbons, turpen-
tine. xylol, toluol, esters, and ketones.

TEXTILE CHEMICALS

Compounds credited with the ability
to make sheer stockings run resistant,
remove the shine from serge suits, and
make fabrics live longer, were identified
as the Svtons by Monsanto Chemical Co.,
St. Louis 4, Mo. It was also announced
that a process to make woolens slirink-
proof, wrinkle resistant, and more dura-
ble, will be known as Reslooming. A
third process is described as imparting
water repellant qualities' to cotton, rayon
and wool. As with the other processes,
this one does not alter or impair the
original qualities of the basic fibers.

Svton treatment is . accomplished
through immersion,'spraying or sponging
with a fine colloidal dispersion of poly-
merized silica or quartz. In other words,
individual fibers arc coated with highly
purified submicroscopic quartz dispersed
in water. These submicroscopic fibrils
of quartz, with a diameter of less than
1/4,000,000 in., form a hard and translu-
cent film over the individual fibers, im-
proving natural sheen, giving them added
strength, and precluding shine, according
to the manufacturer.

Tire compound most thoroughly recom-
mended is a neutral solution, substantially
free from salts or electrolytes. It may he
diluted with water or solvents, is stable
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in mild acid and alkali, and is com-
patible with water solutions or disper-
sions of other finishing agents, resins or

dyestuffs. It is indicated that Syton will
be applied on a standard textile pad-
dcr, then dried in the usual manner.

According to the manufacturers, no spe-
cial precautions arc necessary, and no
curing or after-treatment required. It is
said that one application may be expected
to last the life of the fabric.

The third process, as yet unnamed, also
involves external treatment of fibers.
Water-repellant qualities are imparted
through application of a tough plastic,
which is impervious to water and highly

resistant to heat and chemicals. The plas-
tic used is a modified, thermosetting
mclamine. It is applied from a water

solution on a standard textile padder, then
cured several minutes at 265 to 270
deg. F. When cured it forms a water-
proof film bound so tightly to individual
fibers it will last the lifetime of most
fabrics despite dry cleaning and wash-
ing. Color fastness, the makers say, is
actually increased. Reslooming, on the
other hand, impregnates individual fibers
with a tough heat-water-chcmical resistant
plastic.

SYNTHETIC RUBBER TACKIFIER

Developed by the Heyden Chemical
Corp.. New York 1, N. Y., Pcntacizer
344 is now commercially available as a
tackifier and extender for synthetic rub-
ber. A brown, resinous friable solid, it
is soluble in ketones, aromatic hydrocar-
bons, vegetable and mineral oils, and syn-
thetic rubbers. It is claimed that the
use of up to 40 percent of Pentacizer
344 tends to soften and tackify GR-S
and other synthetic rubbers, and that the
tack will remain to a considerable ex-
tent after vulcanization. If less than 25
percent is used, the uncured stock pos-
sesses a good degree of tack, but the
cured rubber is not sticky and will main-
tain good nerve.

PROTECTIVE COATING

For tiie protection of concrete, stucco
and brick against weathering, Waterfoil
coating has been developed from non-
critical materials by A. C. Horn Co,,
Long Island City. N. Y. The weather
proofing functions of retarding penetra-
tion of moisture from the outside and
permitting escape of excess moisture when
expanded by higher temperature is per-
formed by the inorganic gels in the prod-
uct. The material is applied with a
rough brush, and is said to weld itself
into the spaces of the masonry surface
as it hardens into a heavy, microscopically
spongc-like coating.

SUBSTITUTE RUBBER LINING

From the residue of oil refining, the
Paramount Rubber Co., Detroit, Mich.,
has developed a substitute for rubber lin-
ing in acid tanks. The product is flowed
into tanks at 550 deg. F. in layers from
- in. to 1 in. thick, according to the
type and concentration of acid to be
used. The coating is claimed to stand
more heat and to be resistant to a wider
range of acids and alkalis than rubber.
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CARBON DIOXIDE
FIRE EXTINGUISHER

Few people think about fighting
a fireuntil they actually faceone.
That’s why it’s important that
every fire extinguisher operates
easily—quickly—1lhoroughly!

Randolph “4” sim plifies,

[N

speeds fire-fighting. This modern.

extinguisher with the “breath of
ice” chokes gasoline, oil, paint,
machine, electric fires—in-
stantly. Hits the blaze before
damage is done!

Approved byUnderwriters'
Laboratories. Ine.
Mobilize against fire with Ran-
dolph carbon dioxide protection.
Forcomplete details and prompt
service, call your supply house,

or write us—todav.

ONE-HAND ACT/ON!

C . |
VIQA/vVi'#
valves or hoses to twjst— no horns to raise!

So obvious and easy ...any
employee'can use it. No

n A_l
/W »0vi powerful carbon dioxide
charges into the flames . . . smothers the
fire in a penetrating, snowy blanket!

Touch the trigger . . . and

Does not damage equipment
or conduct electricity.

k| | Randolph carbon dioxide is
dry and odorless. Actually
disappears offer the fire is out. Leaves

no foam or liquids to clean up.

rbon dioxide will
deteriorate. Re-
mains effective in extreme temperatures.

SEND NOW for free booklet ”Sharpshooting at Flameslllustrates latest tech-

niques in carbon dioxidefire fighting. NAME
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FEATURES

T» Totally Enclosed Cowl-Cooled
type minimizes fire hazard, re-
sists corrosion. Protects against
acid or alkali fumes, splashing
or dripping corrosive liquids,
air-borne moisture, steam, cor-
rosive gases, conducting dusts,
metallic chips, lint, etc.

2. Fin Type single shell con-
struction, with all surfaces ex-
posed and a readily removable
fan shroud, gives non-clog ven-
tilation. Easy to clean...foreign
matter passes over the surfaces
of and not through the motor.

Patented GROOVSEAL anti-
friction bearings —no greasing
needed for at least a year—mini-
mizes maintenance. Seal permits
use of softer grease, for better
lubrication and longer bearing
life. Water-tight —Dust-tight —
Air-tight.

** Vacuum Impregnation with
high grade insulating varnish
seals out foreign matter and
moisture from each individual
coil...makes windings ahomog-
enous mass ... reduces hot-spot
temperature and lengthens insu-
lation life. Adherence of varnish
prevents vibration of wires in-
side or outside of slot.

SQUIRRU CACt MOTORS

WOUND ROTOR MOTORS

SEALEDPOWER (Cowl-Cooled) Motor
...for all polyphase alternating current
circuits, 2 to 15 h.p. NEMA Dimensioned.

MLEDPUWCR... ndustry's

Most Trouble-Free Motor...

T he chemical industry has many
processes where the conventional
open type motor drives are unsuit-
able. Crocker-Wheeler's new totally-
enclosed SEALEDPOWER motor
largely eliminates difficulties encoun-
tered in chemical plants. The design
of the motor protects it against steam,
moisture, acid, alkali, splash, drip,
fumes, and corrosion found in all
phases of chemical processing.

Therefore, this SEALEDPOWER
Motor is a must for all plants where
corrosive conditions exist.

Joshua Krndy

CROUCKER

AMPERE,

OIRECT CURRENT MOTORS
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Crocker-Wheeler, one of the lead-
ing manufacturers in the field, spe-
cializes solely in the design, manufac-
ture and application of electric power
equipment.

As power specialists, Crocker-
Wheeler field engineers know the
power needs for your industry—
of your particular production proc-
€sSes.

Call in one of our experienced en-
gineers for specific advice on motors,
generators, couplings and control...
no obligation.

Iron Works

IVISIO N

JERSEY

OENERATORS HEXIM.E COUPLINGS
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PRESIDENTS OF ENGINEERING SOCIETIES PRESENT
PROGRAM FOR GERMANY’S POSTWAR ECONOMY

O n September 29, President Roosevelt
addressed a letter to the Foreign Eco-
nomic Administrator outlining major pol-
icies as they will affect postwar Germany,
lie referred to the Department of State
as the body which should direct the studies
and the plans for determining what should
be done after the defeat of Germany to
control its capacity to make war in the
future. He urged that this work be speeded
up and that FEA cooperate fully with
other agencies in bringing this about.

Considerable publicity had been given
to a program unofficially credited to the
Treasury Department which was said to
propose the dismemberment of Germany
and the reduction of its industries to a
point where it would practically become an
agricultural nation. For some months,
presidents of some of the leading engineer-
ing societies of this country have been
studying this question. They have been
influenced by the publicity given in the
press, to the Treasury plan to make public
their findings.

Their statement says that on the basis
of their experience in engineering and in-
dustry, they consider the proposal of the
Secretary of the Treasury for the control
of postwar Germany by the destruction or
virtual dissolution of her industrial plant,
to be economically unsound and to con-
tain the seeds of a new war. They cite the
part played by over 75,000 of their mem-
bers in the design, engineering and pro-
duction of the implements for our armed
forces in quantities adequate for victory,
as well as their long experience as engi-
neering industrialists in peacetime, as en-
titling them to speak on this subject of
paramount importance to the peace of the
world.

Discriminating between peace and war
economy, the statement points out that
there are at least six industries which are
the most essential for war purposes and
the least essential for a peacetime econ-
omy. They are synthetic gasoline, manu-
facture of explosives, airplane production,
use of aluminum and magnesium, high
alloy and electric furnace steels, and nitro-
gen fixation.

The program specifically recommended
reads: “Therefore, Germany’s capacity to
make war would be eliminated by the fol-
lowing steps in regard to its industrial
economy:

1—Eliminate all synthetic oil capacity
and prohibit the reconstruction of plants
and the importation of oil beyond normal
peacetime inventories.

2—“Eliminate 75 percent of Germany’s
synthetic nitrogen plant capacity and pro-
hibit reconstruction of plants and all im-
portation of nitrogen compounds.

3—“Eliminate 50 percent of Germany's
steel-making capacity in those categories

CHEMICAL & METALLURGICAL ENGINEERING -

of plants which arc most capable of pro-
ducing essential war materials such as heavy
forging, electric furnace and high alloy
steels. Manganese, chromium, nickel and
tungsten are practically non-existent in
Germany. Also prohibit importation of iron
ore, flux material, steel and steel products
beyond normal peacetime inventories.

4—"Eliminate aircraft plants and equip-
ment. Aluminum and magnesium are the
raw materials required for airplane manu-
facture. There are no important bauxite
deposits in Germany. Importation should
be prohibited. Aluminum and aluminum
plants should be destroyed and importa-
tion of aluminum ingots beyond prewar
peacetime needs be prohibited.”

The statement is signed by Malcolm
Pirnie, president, American Society of Civil
Engineers; Chester A. Fulton, president,
American Institute of Mining and Metal-
lurgical Engineers, Inc.; Robert M. Gates,
president, The American Society of Me-
chanical Engineers; Charles A. Powel,
president, American Institute of Electrical
Engineers; and George Granger Brown,
president, American Institute of Chemical
Engineers.

STANDARD OIL DEVELOPMENT
HOLDS ANNIVERSARY FORUM

Completing 25 years of existence on
Oct. 5, the Standard Oil Development Co.,
the central research organization of Stand-
ard Oil Co. (N.J.), celebrated the occa-
sion by holding a silver anniversary forum
at the Waldorf-Astoria, New York. The
company decided that the most useful con-
tribution it could make in commemoration
of the anniversary was to sponsor a forum
for discussions which will aid in forecasting
the probable future responsibilities of in-
dustrial research and development organiza-
tions of all kinds.

Charles F. Kettering, General Motors
Co., served as chairman of the morning

CONVENTION

Association of Official Agricultural
Oct. 25-26.

American Oil
Oct. 25-27.

Chemists,

session of the forum and speakers included
Dr. Frank B. Jewett, vice president, Ameri-
can Telephone & Telegraph Co., Thomas
Midglcy, Jr., president, American Chemi-
cal Society; and Harry L. Derby, president,
American Cyanamid and Chemical Corp.
At the luncheon, Col. Bradley Dewey,
former Rubber Director, was the speaker.

In the afternoon, Warren K. Lewis,
professor of chemical engineering, Massa-
chusetts Institute of Technology, was in
charge and addresses were given by Edwin
Il. Land, president, Polanoid Corp. Dr.
Westbrook Steele, executive director, The
Institute of Paper Chemistry, Lawrence
College; Dr. Earl P. Stevenson, president,
Arthur D. Little, Inc.; Dr. Clyde E. Wiil-
liams, director, Battelle Memorial Institute:
and A. C. Ficldner, chief, Fuels and Ex-
plosives Branch, U. S. Bureau of Mines.
At the dinner in the evening, Frank A.
Howard, president, Standard Oil Develop-
ment Co., presided and introduced the
Hon. Robert P. Patterson, Under Secretary
of War, who was the principal speaker.

NATIONAL POWER SHOW WILL
AID IN CONVERSION

W hile plans of exhibitors at the 16th
National Exposition of Power and Me-
chanical Engineering, which will be held
at Madison Square Garden, New York,
Nov. 27 to Dec. 2, originally were based
on serving as an aid to war production,
the favorable progress of the war, has
brought pbout some changes and many ex-
hibits will be directed toward the shaping
of reconversion plans. Every' problem con-
nected with the generation, control and
application of heat and power in manu-
facturing is reflected in the displays.

A preliminary review of products that
will be on display indicates that the fol-
lowing classifications will be well repre-
sented: heat and power production, dis-
tribution of energy', control appliances,
auxiliary apparatus, instruments for indi-
cating and recording measurements of
quantities and pressures, power transmis-
sions, material handling equipment, engi-
neering materials, engineering specialities,
and machines and tools.

CALENDAR

Statler Hotel, Washington, D. C.,

Chemists” Society, annual meeting, Hotel LaSalle, Chicago, HI..

The Society of the Plastics Industry, fall meeting, Waldorf-Astoria Hotel, New York.

N. Y., Nov. 13-14.
Third National Chemical

Exposition, Chicago Coliseum, Chicago, 111, Nov. 15-19.

American Institute of Chemical Engineers, fall meeting, St. Louis, Mo., Nov. 19-21.

Technical Association of the Pulp and Paper Industry, annual meeting New York.
N. Y., Feb. 1945. Regular fall meeting will not be held this year.
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E D C 0]

SPRAY
NOZZLES

Ipart N7

For W ashing

AIR-GAS-ACID

Due to simplicity of'design and high
efficiency operation . EDCO AIR,
GAS and ACID Washing Spray Nozzles
are used as standard equipment by nearly
all manufacturers requiring a specified
degree of atomization with a minimum
of pressure.

EDCO NOZZLES are made in 2-part
and 3-part models. The 2-part consists
of body and cap containing an easily
removable orifice, which eliminates el-
bow connections and reduces cost of
installation.

The 3-part EDCO NOZZLES have body
proper with inlet connections directly
in line with orifice openings, the cap
containing the orifice and slots which
serve to. impart the flow of water uni-
formly entering the swirl chamber, and
the flat disc which produces either solid
or hollow spray.

Free Booklet

describing protection given by Edco Nozzles
and Strainers . . . yours for the asking!
Contains detailed data on Edco products,
spray angles and capacity charts. Write for
your copy today.

EDS YI\/I AL

P. 0. BOX K EDDINGTON, PA.
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PROGRAM COMPLETED FOR
CHICAGO CHEMICAL SHOW

W ith ever)’ foot of floor space available
for commercial exhibits already engaged
and with the program for the conference
completed, the stage is set for the third
biennial National Chemical Exposition and
National Industrial Conference which will
open at the Coliseum in Chicago on Nov.
13 and will continue through Nov. 19.
‘1lie "Chemical Show” as it is more popu-
larly called is sponsored by the Chicago
Section of the American Chemical Society
and will open on Nov. 13 with a joint
luncheon at the Palmer House which will
be attended by members of the Chicago
Section and of the Chicago Association
of Commerce. This will be featured by
a discussion of “New Research Develop-
ments in Industry” with the speakers in-
cluding Roy C. Newton, Swift & Co;
J. K. Roberts, Standard Oil Co. of In-
diana; and Ernest H. Volwiler, Abbott
Laboratories.

The Exposition is expected to draw at-
tendance from a large cross-section of in-
terests, including chemists, chemical engi-
ncers, bankers, educators, manufacturers
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A section of the pilot plant and
laundry and dry cleaning labora-
tory of the Whitemarsh Research
Laboratory, Philadelphia. On Oct.
4, following a luncheon to invited
guests, Leonard T. Beale, presi-
dent of Pennsylvania Salt Mfg. Co.,
turned the key of the laboratory
over to Dr. S. 0. Ogburn, Jr., man-
ager of research and development
and executive head of the labora-
tory. Charles F. Kettering, general
manager of General Motors Corp.,
Research  Laboratories Division,
made a short address.

whose process in some way involves chem-
istry, and men holding technical and
management positions. Many members of
the American Institute of Chemical Engi-
neers plan to stop in Chicago while en-
routc to their own meeting which will
open in St. Louis on Nov. 19.

As an added feature, those present in
the Coliseum on the evening of Nov. 18
will have an opportunity of hearing a spe-
cial broadcast sponsored by Allis-Chalmers
of Milwaukee. It will consist of a concert
by the Boston Symphony Orchestra under
the direction of Serge Koussevitzky and a
dramatized salute to the chemical industry
for the splendid job it lias, done in the
war effort. The broadcast will be on the
air from 8:30 to 9:30 Eastern War Time
and will be carried throughout the nation
by 189 stations of the Blue network.

The first session of the conference will
be held on the evening of.Nov. 13 when
the speakers as previously announced will
discuss metals.. The sessions on Nov. 16
have been enlarged by the addition to the
program of John F. Norton, The Upjohn
Co., who will talk on “Research in the
Production of Penicillin and Other Anti-
bodies”; D. L. Tabcrn, Abbott Labora-
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tories, whose subject will be "The Chemist
Looks at Anesthesia”; and J. Collyer, presi-
dent of B. F. Goodrich Co., who will
discuss “The Chemical Engineer in the
Synthetic Rubber Industry.”

On the evening of Nov. 17, the No-
vember dinner meeting of the Chicago
Section of ACS will be held and the princi-
pal speaker will be C. F. Kettering of the
General Motors Corp.

KOPPERS WILL PRODUCE
PHTIIALIC ANHYDRIDE

A new chemical plant having a capac-
ity to produce annually seven million Ib.
of phtlialic anhydride will be built at Ko-
buta. Pa., according to announcement of
J. N. Forker, vice president of Koppcrs
Co. and general manager of the tar and
chemical division.

Construction is to start promptly and
the plant is scheduled to be in operation
early next spring. Decision to build the
plant at Kobuta, where Koppcrs United
Co. now operates a synthetic rubber chem-
icals plant, follows the company’s plan to
establish an increasing amount of its chem-
ical recovery' equipment in the Beaver
valley.

BAEKELAND AWARD FOUNDED
BY NEW JERSEY CHEMISTS

Announcement has been made by
Horace E. Riley, chairman of the North
Jersey Section, American Chemical So-
ciety, that the Leo Hendrik Baekeland
award had been established by the Section
to encourage creative talents of young
American chemists. The first presentation
of the award, which was instituted with
the cooperation of the Bakelitc Corp.. will
be made during May, 1945. It will consist
of S1,000 and a gold medal suitably in-
scribed. It may be presented biennially to
an American chemist who has not reached
his fortieth year, in recognition of accom-
plishments in pure or industrial chemistry.

MATIHIESON ALKALI STARTS
NEW AMMONIA PRODUCTION

Production of ammonia from a new
plant at Lake Charles, La., has been an-
nounced by George W. Dolan, president
of the Mathieson Alkali Works. The
plant is one of. the two largest in the
country producing ammonia from natural
gas. Built by the Defense Plant Corp. and
operated under lease by Mathieson, the
new plant is fully engaged in war produc-
tion, the ammonia being used to produce
high explosives. After the war, the opera-
tion is expected to manufacture chemical
fertilizers and anhydrous ammonia,

BATTELLE WILL CARRY ON
NEW CORROSION RESEARCH

The serious corrosion of pipes and fit-
tings of high pressure condensate wells,
which has cost the petroleum industry
hundreds of thousands of dollars, will be
studied by Battelle Institute, Columbus,
Ohio, under a research program recently
initiated for the Natural Gasoline Asso-
ciation of America.
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QUIMBY VERTICAL
SCREW PUMP

QUIMBY PUMP COMPANY

A REVERSIBLE HAMMERMILL

A New, Exclusive and Revolutionary “Pennsylvania” Design
For Chemicals, Industrial Minerals, Coals, etc.

Central

Patented.

Feed Reversible—Runs

either direction, by

reversing

Primary & Secondary Crushing Zones combined in one unit
Duplex Cages

Quick Handwheel Cage-adjustment

No "Hammer-Turning"—Hammers self-sharpening
Principal Wear-Parts Manganese Steel

Tramp-Iron Protection

SKF, Anti-Friction Roller Bearings

Wonderful Accessibility for Inspection

Rugged Steelbuilt Construction an outstanding design
In capacities 2 to 600 T.P.H.

1704 Liberty Trust Bildg P E N M

Pittsburgh « Rew Y

IF INTERESTED, WRITE FOR BULLETIN

A NIA
rCRUSAEAM7ANY H

Cable. “Peoncrush.” Philadelphia

. WKS,,

Offices throughout the World Vanner London *
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60 YEARS

Tank Experience

IS
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Lining and Tile

At Your

During this period, we have successfully
lined substantially every known type of
process vessel, from the smallest plating
tank to the largest acid storage tank; and
from the smallest pickling vat to the
most elaborate and complicated reactor.

You can benefit by this long and varied
experience when planning yourrehabili
tation or modernization program.

Every STEBBINS job is a "custom-built" job...

designed to meet your Individual operating
and process requirements.

Every STEBBINS lining Is constructed of mate-
rials carefully chosen to assure you a trouble-
free, dependable and long lived Installation.

Stebbins linings and tile tanks are in-

stalled in many of the outstanding chem-
ical plants in the nation.

Every Stebbins job is covered by a lump
sum contract, under which Stebbins sup-
plies all required materials, all labor of
installation and turns the completed
lining job over to the customer ready
for use.

One lining contract— one lining
sibility.
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UNIVERSAL OIL PRODUCTS CO.
DONATED TO A.CS.

Ownership of the Universal Oil Prod-
ucts Co. of Chicago, one of the leading
research and development companies of
the country, will pass to the American
Chemical Society under the terms of a
gift announced last month by Dr. Thomas
Midgley, Jr., president of the Society.

The value of the Universal Oil Prod-
ucts Co. is estimated at from $10,-
000,000 to $15,000,000 Dr. Midgley said
in addressing the members of the Society
at their annual dinner at the Waldorf-
Astoria. The income, which will be used
for research under the direction of the
Society* will be approximately $1,000,000
a year, according to Dr. Midgley.

The Universal Oil Products Co. is
owned by six of the nation’s largest .oil
companies, including: Phillips Petroleum
Corp., Shell Oil Co., Standard Oil Co., of
California, Standard Oil Co. (Indiana),
Standard Oil Co., (New Jersey), and the
Texas Co.

When the gift is completed, the Amer-
ican Chemical Society will become 100
percent owner of the Universal Oil Prod-
ucts Co. The gift is made with the pro-
vision that the entire income therefrom
shall be used by the Society at its discre-
tion for research in the fields of science re-
lating to the oil industry. Results of the
research will be published and made avail-
able to the public without payment. The
donors will have no rights to such results
greater than those of the public at large.
T he Society will use the income to foster
public welfare and education, aiding the
development of our country’s industries.

PILOT PLANTS FOR RUBBER
POLYMERS BEING BUILT

Five synthetic rubber pilot plants are
now under construction for leading rubber
companies and are expected to reach com-
pletion early in the new year, it has been
announced by the Blaw-Knox Co., de-
signers and cngineer-contractors of the
quintuple project.

Development of new types of synthetic
rubber polymers for further improving
automobile tire and other synthetic rub-
bers is the overall purpose of the pilot
plant installations. Plants are being built
for Firestone Tire & Rubber Co., Akron:
Goodyear Tire & Rubber Co., Akron;
United States Rubber 'Co., Naugatuck,
Conn.; Copolymer Corp., Baton Rouge,
La.; and National Synthetic Rubber Co.,
Louisville.

ZINC REDUCTION PLANT MAY
BE BUILT AT TACOMA

Possibility that a $2,000,000 zinc re-
duction plant will be built at the smelter
in Tacoma, Wash., in the postwar period
was revealed recently by Eugene A. W hite,
smelter manager, who said final approval
of the plans would depend on officials of
the American Smelting & Refining Co.,
of which the Tacoma plant is a unit.

A survey party- headed by P. K. Richard-
son of Garfield, Utah, chief engineer
of the smelting corporation, already has
laid out the grounds for the proposed plant,
which have been filled with smelter slag.
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ANNUAL WATER CONFERENCE
OF ENGINEERS’ SOCIETY

The Engineers’ Society of Western
Pennsylvania will hold its Fifth Annual
Water Conference at the William Penn
Hotel, Pittsburgh, Oct. 30-31. H. M.
Olson is acting as general chairman. The
program for the opening day includes
papers on “Two Zone Methods for Oper-
ating Hydrogen Exchangers” by M. J.
Shoemaker, Research Products Corp.,
Madison, Wis.; "Recent Experiences in
Demineralizing W ater” by M. E. Gilwood
and V. J. Calise, The Permutit Co.,
New York; “Removal of Ammonia by
Chlorination” by A. E. Griffin, Wallace &
Ticrnan, Newark, N. J.; “Once Through
and Recirculating Cooling W ater Studies”
by Dr. H. L. Kahler, W. H. & L. D. Betz,
Philadelphia; and “Cathodic Protection of
Steel Equipment Submerged in Water”
by L. P. Sudrabin, Dayton, Ohio.

Papers to be presented on Oct. 31 in-
clude “Water Treatment at' Koppers
United Company Plant, Kobuta, Pa.”
by Paul J. Stein, H. W. Howe, and F. B.
Varga of the Koppers Co.; “Water Treat-
ing Problems in Steel Mills” by E. M.
Griffith, Republic Steel Corp., Youngs-
town, Ohio; “Water in the Paper Indus-
try” by Lewis B. Miller, chairman Water
Committee, Technical Association of the
Pulp and Paper Industry, Ambler, Pa;
“Lime and Limestone in Waste Pickle
Liquor Treatment” by Richard D. lloak
and C. J. Lewis, Mellon Institute, and
W. W. Hodge, University of West Vir-
ginia; “Ozone as a Water Sterilizer” by
N. P. Rand, Norwood Filtration Co.,
Florence, Mass.; and "The Use of Silicates
for Coagulation” by H. R. Hay, Phila-
delphia Quartz Co.

GLYCO PRODUCTS OPERATES
PLANT IN MEXICO

The Glvco Products Co., Inc., Brook-
lyn, announces the opening of a factory
and offices in Mexico City. The Mexican
company, known as Productos Ouimicos
Glyco, S. A., is located at Cipres Num.
355, Mexico D. F., Mexico, and is under
the direction of Dr. E. Rios and Dr. A.
Graf, both Mexican chemical engineers of
considerable experience.

This company is manufacturing many of
the products of the American parent com-
pany, particularly those which can be
made from Mexican raw materials. It also
acts as exclusive sales agents for all the
other products manufactured by the
Glyco Products Co., Inc., which are not,
at present, being produced in Mexico.

HYGIENE FOUNDATION WILL
MEET IN PITTSBURGH

The Ninth Annual Meeting of mem-
bers of Industrial Hygiene Foundation, an
association of industries for the mainte-
nance of healthful working conditions, will
be held at Mellon Institute, Pittsburgh,
the Foundation’s headquarters, on Nov.
15 and 16.

More than 260 of the nation’s leading
industrial concerns, all of them producing
for war, are affiliated with the Foundation
and will be represented at the sessions.

ROBINSON Air-Activated CQONVEYOR

CAR OF BULK CEMENT BEING UNLOADED BY THE
ROBINSON AIR-ACTIVATED CONVEYOR METHOD

It Can Handle Carbon Black . .
It Can Handle Almost Anything

Carbon black is rather tough stuff to handle in
bulk. In pellet form, degradation must be
avoided. If dense, packing is the menace.

Let us tell you about some tests recently made
both on pellet and dense black. The Robinson
Air-Activated System handled both very satis-
factorily ... so much so, in fact, that one of the
leading black manufacturers and several rub-
ber manufacturers have purchased Robinson
units.

If you are handling into, through, or out of your
plant any dry bulk material that is powdered,
fine or finely granular, investigate the Robinson
Air-Activated System. It may prove to be the most
economical and simplest method you can find
for handling it.

Send for our latest Bulletin

ROBINSON Aii-ActiucUed Conveyor Systems

Division of MORSE BOULGER DESTRUCTOR CO.
211 -A East 42nd Street New York 17, N. Y.
Representatives in All Principal Cities

CHEMICAL & METALLURGICAL ENGINEERING ¢« OCTOBER 1944 - 161



How the problem of holding sub-zero temperatures for

high-octane gasoline production was met . . .

another ex-

ample of Armstrong’s leadership in low-temperature work

T O SPEED UP production of

vital 100-octane-plus aviation
fuel for America’s aces, refiners de-
veloped alkylation processes which
require'temperatures from 80° to
90° below zero. Most of the refineries
are located in warm climates. But
even on the hottest summer days, out-
door pipe lines and towers must be
operated at sub-zero cold.

Providing insulation to hold these
unusually low temperatures called
for technical ingenuity not involved
in ordinary jobs. In solving the in-
sulation problems of a majority of
such installations, Armstrong created
special applications and combina-
tions of Corkboard, Cork Lagging,

and Cork Covering to meet these ex-
ceptionally severe conditions.

With more than 40 years’ experi-
ence in the manufacture and applica-
tion of low-temperature insulation,
Armstrong is particularly well fitted
to solve special insulation problems
—not only in refining, but in every
industry where maintenance of low
temperatures is important. You
will find the answer to your insula-
tion problems at "Insulation Head-
quarters.”

Three Armstrong services assure
your satisfaction: first, a complete
line of efficient materials including
Corkboard, Mineral Wool Board",
Foamglas*, Cork Covering, and com-

plete sundry items; second, practical
engineering aid in designing the in-
sulated structure; and third, proper
installation—for all Armstrong offices
and distributors maintain crews of
skilled erection mechanics.

For complete information write'
today to Armstrong Cork Company,
Building Materials Division, 3310
Concord Street, Lancaster, Penna.

*Ilcg. U. S. Vat. Off. Product Mfg. by Pittsburgh Corning Corp.
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NEWS

FROM

abroad

VARIOUS FACTORS WILL AFFECT POSTWAR DEMAND FOR

AMERICAN CHEMICALS

IN BRITISH MARKETS

Special Correspondence

rT'HE question What prospects the British

market will hold out to United States
exporters after the war is one which has a
profound bearing on the whole foreign
business of the American chemical indus-
try. For the British market is not only one
of the most important and varied outlets
for chemical and allied products abroad,
but conditions for imported goods in
England will, as in the past, be character-
istic of those likely to be met in other
countries. The United States has always
been a favorite source of chemical products
for British consumers.

The American share in the British mar-
ket was increasing rapidly before the war
when keen competition was met from con-
tinental Europe. Since the outbreak of
war England has been cut off from her
principal continental sources; it is cer-
tainly no exaggeration to say that without
large supplies from the United States the
chemical trades in the British Isles would
not have been able to earn’on. This fact
is fully realized by English consumers. The
speed and extent of American supplies has
evoked the admiration of many British
manufacturers, and the case and matter-of-
course way in which huge demands were
met have left a deep impression.

W artime experience has built up a very
important goodwill in favor of United
States producers. Their reputation for re-
liability, efficiency and adaptability will
prove of great value after the war, especially
where contracts for big quantities are in-
volved. On the other hand, it is no less
certain that careful costing, will be needed
under peacetime conditions for the British
market, since this large market will receive
the attention of many other suppliers.

In 1939 the United States accounted for
£3,773,000 out of total British imports of
chemical manufacturers from foreign coun-
tries of £13,771,000, and another £1 -
194,000 were sent to Britain by the
Dominions and Colonics. Of the total in-
crease of £4,290,000 in chemical imports
between 1935 and 1939, the United
States accounted for £1,875,000. These
global figures, however, must be taken
with more than a grain of salt. For one
thing, tlie\’ refer to manufactures as dis-
tinct from raw materials. Secondly, owing
to the peculiarities of British foreign trade
classification, the}’ do not contain certain
important items. Thirdly, a few out-
standing items account for a fairly sub-
stantial part of the whole trade. If due
allowance is made for these factors, there

IF ITS Q
THAT YOU WANT

e Ifyou want trouble-free, long-
lasting Wire and Filter Cloth
assemblies or sheet metal fab-
rication, submit your problem
to us. Most likely we can solve
it as we have solved hundreds
of seemingly unsolvable prob-
lems for our clients during the
last 32 years.

Materials of the highest qual-
ity combined with skilled work-
manship have given Multi-
Metal productstheirproud posi-
tion of leadership and assures
you of finished products of the
best quality obtainable.

W A N TE D

YOUR
SPRAY

PROBLEMS!

Are all of your processes
using Spray Nozzles as effi-
cient as you think they could
be? Do the Sprays distribute
the liquid evenly? Break it
up into as fine particles as
like? Resist the

corrosion or wear conditions

you would

satisfactorily?

Send Monarch an outline of
any spray problem— If your
liquid can be sprayed with
direct pressure at all— Mon-
arch can furnish the nozzles.

NOZZLES FOR:

e ACID CHAMBERS
« AIR WASHING

e CHEMICAL PROCESS-
ING

e COOLING PONDS
» DESUPERHEATING
e GAS SCRUBBING
e HUMIDIFYING

e OIL BURNERS

e SPRAY DRYING

Do you have our Catalogs
6A and 6C?

FILTEt CLOTH V\A<S’ I
AU MIIHII 2730 E. WESTMORELAND ST.

WIRE CLOTH COMPANY
INCOIPO4ATI»

t3*0 GARMON AVL ttONX 99.N. Y.

PHILADELPHIA 34, PA.
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. DRACCO i

\ Engineers / Wl

u t(jaun

DUST Proséam

Dust, even in small quantities, should
have prompt attention because it can
be the source of serious losses, ti will
pay to get expert advice on your dust
problems by consulting DRACCO En-
gineers. They are exceptionally well
qualified, by 30 years experience, to
analyze your problems and recom-

mend the most efficient solution. Write.

Many firms are turning their in-
tricate fabricating problems over
to our Metal Fabricating Division
with gratifying results. Our En-
gineers have years of exper-
ience and have solved problems
that have long been headaches.
light
gauge up to 34" plate and have
much experience with gear
guards, machine stands and
bases, cabinets of all kinds and
many other products.

We handle work from

"yZ fT1”
Grains and Granular

—Chemicals

Materials—
CHEAPER and BETTER

. DRACCO \

PNEUMATIC
***. CONVEYORS...-*

If you handle chemicals, grains or
granular materials it will pay to do this
operation as efficiently as possible.
Many are using DRACCO Pneumatic
Conveyors and consider that their
handling costs are reduced to the
MINIMUM. Each installation saves in
labor and there are also many other

advantages. It may pay to investigate.

METAL
FABRICATION

For Further Information

“«DRACCO CORPORATION

4071 E. 116th St., Cleveland 5, Ohio

New York Office: 130 W. 42nd St.

DUST CONTROL EQUIPMENT I
f PNEUMATIC CONVEYORS "METALFABRICATIONjj
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still remains, however, the fact that the
United States is one of the two or three
most important suppliers of chemical
products to England and that its share was
increasing at a most gratifying rate.

American supplies enjoyed a monopoly
in 'a few directions, e.g., in the case of car-
bon black (an item which in 1939 ac-
counted for £789,000), of borax and
boracic acid, and of turpentine. Paraffin
wax, mineral jelly, and lubricating com-
pounds were and are received in big quan-
tities from the United States, as are, of
course, petroleum derivatives in general.
The American monopoly in the British im-
port trade of these articles is not such that
it could be exploited if this were desired,
but it may be said with regard to these
items that the future extent of British pur-
chases will depend primarily upon the
trend of demand and not to the same
extent on their prices.

rHOSI’HATKS AND POTASH

Another important group of American
chemical exports to England consists of
articles like crude phosphates (of which
the United States is the third important
supplier besides Tunis and Morocco),
essential oils (of which only France and
Italy used to provide larger amounts),
muriate of potash and caustic potash
(which are also bought from continental
Europe and Palestine) and a few other
items.  I-lere  American exporters must
compete with other foreign suppliers, and
it is largely a question of prices and quali-
ties to whom the lion’s share in the British
market goes.

As far as potash and phosphates are con-
cerned, there are no sources of supply in
the British Isles. The whole demand,
likely to expand as more reliance is placed
on home production of farm produce, must
be met by imports, and it should be pos-
sible for American exporters to secure an
adequate share of the British market. It
is more than likely that the fertilizer de-
ficiencies which have arisen under wartime
restrictions on supplies will be made up by
increased consumption after the war. Both
phosphates and potash have been the
object of effective control and production
agreements, and the future of these mar-
kets will certainly to some extent depend
upon the future of these cartels.

The American share in the British im-
port trade of other chemicals, of proprietary "*
medicines and drugs, of dvestuffs inter-
mediates and finished dyestuffs, of pigments
and ready-mixed paints has also been very
substantial, although it is difficult to single
out for special mention the products in
which these producers are most prominent.
Acetone, bromides, nitrocellulose, disin-
fectants, glycol ethers, sodium chromate
and bichromate, sodium phosphate, chest-
nut extracts and other items may be men-
tioned, but most significant is the fact that
American products have found favor in
so many different directions.

In some cases American gains in the
English market were due to the cheapness
of the raw material in the United States
or to the fact that development in America
has been faster because the need for the
products had been more urgent. In others
progressive production methods combined
with the existence of a huge home market
permitted rapid expansion where British
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manufacturers had to .probe their way
cautiously. It'is w”Il to iremember that
British cousumerSj*m spite, of all their
admiration .fop." American' driveland el
ficiency, demand individual attention from
their prospective suppliers. The authori-
ties on their side are' on the, principle of
the opinion that in .the case of important
new developments British industries should
he helped to participate in progress even
at thé cost of higher prices or subsidies.
When, for instance, hydrogenation was
applied to coal-oil production in Germany,
the government helped a British firm to set
up a coal-hydrogenation plant in the British
Isles.

The vast expansion of synthetic rubber
production in the United States did not
restrain the British authorities from sup
porting a British producer’s project in this
field of activity. Moreover, the authori-
ties have given their full support to research
and development by financing official
studies, granting tax relief for private re-
search, and encouraging collective develop-
ment work under the aegis of trade
associations.

IMPORTANCE OF RESEARCH

British manufacturers and consumers of
chemical products have indeed become verv
research conscious. There is a growing
realization of the possibilities of building
up manufacturing industries on the basis
of domestic raw materials. The organic
chemical industry is bound to expand con-
siderably after the war, there are plans for
a British oil refining industry, metal smelt-
ing in Britain has been supported at least
partly because it provides a basis for
chemical production, and it is hoped to
start some electrometallurgical and electro-
chemical plants on the basis of hydro-
electric power or of electricity generated
from coal.

In their entirety these projects cannot
but decisively influence the trend of the
chemical industry. On the other hand,
England’s economic future is so closely
bound up with her foreign trade and ex-
porting industries that their interests will
never be neglected. But these industries,
too, expect and demand a great deal of
research assistance and individual attention
from their suppliers, such as normally onlv
the man on the spot can give. They are
conservative by nature. While they are
not unwilling to make experiments and
take risks, they will not allow themselves
to be talked into new ventures without
being given some pretty sound arguments.
On the other hand, once they are satisfied
that it is worth their while to listen and
buy the offered article, they will not change
their supplier for the sake of a few cents,
which they might save by buying else-
where.

Cooperation between British and Ameri-
can manufacturers has been satisfactory to
both sides in the case of agreements be-
tween the big firms, but smaller manufac-
turers have found it somewhat difficult to
make use of potential opportunities in the
other country. There is also a case for
more cooperation between research work-
ers and organizations. At the moment the
whole question of industrial and scientific
reseach is still rather fluid, but there is no
doubt that a great deal of waste could be
eliminated bv more cooperation.

For Purging —
For Blanketing —
For Processing —

Specify the Kemp Inert Gas Producer where processing condi-
tions or requirements call for inert or protective atmospheres.

Kemp Inert Gas Generators are available in capacities ranging
from 1000 to 100,000 cubic feet perhour, may be furnished for
semi-automatic or automatic operation. Safety features include
electric ignition, safety pilot, soft*heads, fire checks, and auto-
matic shutdown in the event of

(a) burner outage
(b) cooling water failure, or

(c) fuel gas supply failure.

The inert atmosphere is delivered at a temperature of not more
than 15°F. above the inlet tempefaturé of cooling water with a
corresponding dewpoint. When dryer: gases are required, low
dewpoints may be obtained by sélection of suitable auxiliary
drying equipment.

Write for engineering data, recommendations, and quotations.

q Address The C. M. Kemp Mfg., Co., 405 East
Oliver Street. Baltimore 2, Maryland.

OTHER KEMP PRODUCTS

Adsorptive Dryers for Air and Gas

Atmos-Gas Generators for Special Atmospheres

The Industrial Carburetor for premixing gases
Immersion Heaters

Submerged Combustion Burners

A complete line of Industrial Burners, and Fire Checks
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Rely on AETNA

for STILLS and AUTOCLAVES

Pure water is assured when you use an Aetna Still

Unique vertical condenser and multiple baffle
design provide pyrogen free distillate . . . Requires
little floor or bench space . . . Capacities: } to 500
gals, per hour . . . Heated by steam, gas or elec-
tricity . . . Hard water models; double and triple

AETNA AUTOCLAVES

for complete sterilization and precise tem-
perature control . . . used to sterilize cul-
ture media, plant material, solutions,
glassware, etc.

Write for bulletins giving complete information
on sitlls, sterilizers and autoclaves.

Manufacturers AETNA STILLS and STERILIZERS for over 25 years.
236 BROADWAY CAMBRIDGE 39, MASS.

ITS NOT ON THE PRINT . ..

Among British firms there is a growing
realization of the need for mutual ex-
change and pooling of ideas and methods
on a national scale. In some fields,
abstracting of scientific papers for instance,
international arrangements have been sug-
gested, and there is certainly much scope
for cooperation in this field. As far as
production and sales are concerned, special
organizational facilities would probably be
necessary to make it easier for smaller
firms adequately to cover the market of the
other country.

In Britain trade association have played
such an important and successful part in
adapting small firms to wartime needs that
one might expect them to be equally active
when the time arrives for the change to
peacetime conditions. It is to be hoped
that the evident wish of British manufac-
turers to cooperate with their opposite
numbers in the United States will meet
with a favorable reception.

NEW CHEMICAL PRODUCTION
REPORTED IN PERU

The Foreign Commerce Weekly in a
brief summary of chemical developments
in Peru in 1943 states that plans for pro-
duction of zinc oxide, zinc sulphate
potassium carbonate, and borax were the
principal developments of the year. Pro
ductora Peruana, S. A., started manufacture
of zinc sulphate last year and will produce
copper sulphate, potassium carbonate, and
borax this year. It is expected to produce
200 metric tons of zinc sulphate this year
with zinc and sulphuric acid being sup-
plied by the Cerro de Pasco Corp. Its
probable output of copper sulphate is
placed at 200 tons with borax and car-
bonate of potash expected to be produced
this year to.the extent of 30 tons each.

RUSSIA INCREASES OUTPUT
OF CHEMICALS

The output of chemicals, particularl;
for war purposes, has increased substan-
tially in the Soviet Union. Production of
the nitrates, plastics and organic chemical
branches rose continuously in 1943. The,
index figure during the second quarter oi
the year was 126.5, the first quarter of
the year equaling 100. Index for the third
quarter was 135, and for the fourth quar-
ter, 139.5. The nitrogen industry, pro
ducing ammonia, nitric acid, and am-

nium, sodium and potassium nitrate,

B U T |T S | NT H E P R O Dlrﬂej)oOi?Ft place. Production of sulphuric;

A blueprint is concerned only with

design and specifications.

We concede the importance of good

design and intelligent specification of

materials, but Downingtown's ability

does not stop there.

Our specialized knowledge of fabri-

cation, proper methods of procedure;

complete, modern plant facilities and

wide experience in manufacturing are not blue-printed, but they do
show up in the finished product. f #

Our Engineering consultation is at your disposal. Downingtown Heat
Transfer division has prepared a handbook which will be ready for
free distribution on or about Sept. 15th. Send for a copy of this
handy reference book, on your business letterhead, please.

acid by the contact method showed a con
siderable increase.

NEW TECHNICAL RESEARCH
INSTITUTE IN SPAIN

A new technical research institute in
Barcelona, Spain, has been granted an in
itial subsidy of 125,000 pesetas by thee
Council for Scientific Research. The or
ganization will be concerned with greater
utilization of domestic raw materials and
will furnish technical assistance in con-:
nection with the establishment of new in-
dustries or the modernization of existing
ones.
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BARITE TO BE PRODUCED
IN BRITISH COLUMBIA

Barite IS to be produced in British Co-
lumbia under arrangement completed by
the British Columbia-and Yukon Chamber
of Mines. The Suniit Lime Works at
Lethbridge, Alberta, has discovered and
developed a large deposit at Parson, B. C.,
a short distance south of Golden, in the
East Kootenay district. The deposit is
described as being about 20 ft. wide, ex-
tending for a considerable length. For
some time small quantities of barite from
this deposit have been wused in Turner
Valley, in the process of drilling oil wells.
A contract has been let for 60,000 tons
to be sent to Vancouver to be used as
ballast for 20 special maintenance ships
under construction. The barite is reported
to be nonmagnetic, impervious to salt
water, and not to disintegrate.

MEXICO PRODUCES OIL FROM
MONILLO SEED

Monilio seed oil is reportedly used in
Mexico in the manufacture of soap and
also in cosmetics, pomades and delousing
preparations. The seed grows in the
States of Durango, Sinaloa, and Zacatecas,
but the largest amounts come from Tamau-
lipas and Nuevo Leon. Estimates of real
or potential production vary from 300 to
4.000 or more tons annually. The col-
lecting season varies with the locality, but
in general lasts from August to October.
The problem of pressing seeds, however, is
difficult as crushers are said to be reluctant
to adjust their machines unless they are
assured of substantial quantities of seeds.

EXPORTS OF SWEDISH PULP
DROPPED LAST YEAR

The downward trend of Swedish wood
pulp exports continued throughout 1943
and total shipments which dropped to a
new low of 434,000 metric tons in that
year showed an aggregate decline of more
than 80 percent from 1939 exports of
2.331.000 metric tons. Mechanical pulp
was the most adversely affected item, ex-
ports in 1943 amounting to only 8,000
metric tons, or 2.5 percent of the prewar
quantity.  Although reduced production
activity paralleled reduced exportation, a
surplus of 415,000 metric tons of unsold
pulp was still on hand at the end of 1943,
four times more than is normally held in
reserve.

ARGENTINA MAY PRODUCE
COPPER SULPHATE

After considerable study of the prob-
lem caused by insufficient supplies of
chemical products for agricultural use,
Argentine government technicians have
suggested that domestic production of cop-
per sulphate be undertaken. Plans call for
the establishment of a national industry at
Mendoza which would use locally avail-
able raw materials. The project would
require a large number of producers since
the needed quantity could not be manufac-
tured by a few concerns.

The best valves

for many chemical

70 degrees — less than a quarter turn — opens an Ever-
lasting Valve to a full pipe-size, straight-through flow every
time — or closes it with a drop-tight seal. No sticking, bind-
ing, wedging or clogging. In services where quick action is
vital, this speed of operation is invaluable.

In chemical plants of every type, Everlasting Valves are
found on equipment outlets; blow-off lines; drains; fire pro-
tection lines; storage and measuring tanks; spray lines; and
many other services where quick response, full opening and
drop-tight closing are essential.

Everlasting Valves are self-grinding, self-compensating,
cannot be jammed. And because built of tough, dependable
materials, they give "everlasting” service. Made in straight
lever and rack-end pinion types. For pressures up to 600 Ibs.

Write for Descriptive Bulletin

EVERLASTING VALVE CO., 49 FISK ST., JERSEY CITY 5, N. J.

mtf. . .

) Sglfor everlasting protectioni
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Acme Hear Exchangers are ;;signed bnd constructed to mee«*
specific problems, and to operate most efficiently'unaer~givefr
working temperatures and pressures. Acme Heat ExcHd'ngefy'
are engineered to minimize and, in many instances, to elimi-
nate fouling and clogging, thus reducing maintenance costs.

contamination. Good workmanship and proper selection*of
materials insure consistent”performance and long life. Acme
engineers are ready to co-Operate in the designing ar\d plan-
ning necessary to solve"-your heat exchange problems— no
matter how difficult!

TYPES: Tubular, or Plate, with either removable or fixed bundlei U-Bend, Multi-

Pass, Coil, Fin Tube, Drip, Baudelot, and Forced Circulation," in either ferrous
or non-ferrous metals,, "

MECHANICAL STANDARDS: Acme Heat Exchangers are fabricated in accord-
ance with A.S.M.E. Code, A'.&l.-A.S.M.E. Code, or T.E.M.A. Standards.

ACME COPPERSMITH INO S MACHINE CO.; OREIANP,
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EVERY SUGAR BIN has to have a gate
at the outlet. From, time immemorial
these ‘ gates have bech 'ofr the "Sliding
variety. W ith a heavy load on top and
tacky syrup on the slide, the gates resist
movement except under the encourage-
ment of a crowbar or a sledge hammer.
On the other hand the quadrant gate con-
centrates its load on an easily rotating
shaft and, even with 60 ft. of sugar above,
it operates comfortably. Louvers are pro-
vided above the gates for access in case
lumps should bridge over the neck. The
same gates serve satisfactorily for coal
or cinders. When the gate is set for a
desired rate of flow to the minglers, the
opening may be smaller than the lumps
that come down during cold weather and
accordingly the flow plugs. To permit
wider opening of the gate without increas-
ing the flow a bent plate is installed below
the gate as shown. The angle of repose
then controls the rate of flow and the
lumps are pushed through by the weight
in the bin. This plate can also be hinged
for adjustment.

Illuminating the interior of a refined
sugar bin is safely accomplished by reflect-
ing light by means of a polished stain-
less steel mirror. This removes the preju-
dice of having electric light globes within
explosive distance of the sugar.

HOPPER BOTTOMS of the wet sugar
bin were built when the customers de-
manded coarse grain. When the pre-
dilection swung to fine grain, the bottom
of the hoppers was too flat for even flow
to the dryers. The fine-grain sugar some-
times flowed sluggishly out of the four
hoppers and so a man at a near-by station
who had just barely enough to do to keep
himself awake was ordered to keep his eye
on the flow. If the man’s wakefulness and

Detail of quadrant gate assembly

wood or
steel)

Handwheel

quadrant
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DWi GUTLEBEN, Engineer

iiinge.it tg>er. / . .- Satfie for."
‘jiriep.befow' >4 door'- L lamp,
with'&udn- /m » sisrer
less steely ” fam//}./
mOpening Topofbin'

Broken glass cannot get into bin

the interruption of flow happened to syn-
chronize, a poke from the hickory bar
caused resumption of movement. How
ever, the man showed no enthusiasm for
the additional duty, contending that
another man should be added to the pay-
roll. Furthermore, the application of the
poker brought down an intermittent ava-
lanche while the desire was for an even
flow to maintain the full capacity of the
dryers.  Accordingly the poker was re-
placed with electric vibrators, and there-
after the only poking required was by the
foreman’s finger when he poked in the
push button. The vibrators are now
widely used on a great variety of “consti-
pated” bins and chutes. They have the
effect of decreasing the angle of repose.
When the first vibrator was installed on
the soft sugar hopper, the operator, forgot
to shut it off when he closed the gate;.. A
half-hour later when he opened' the' gate
he found the neck packed as with con-
crete. An ordinary barrel holds'370" Ib.
of granulated sugar. The same barrel sub
jected to an electric vibrator took nearly
300 Ib. of sugar and then burst.

THE BOTTOM of the coal bunkers has
a slope of 45 deg. A wedge of coal clings
to the bottom to make a slope of about 50
deg. or more to satisfy the angle of repose.
This wedge of coal remains dormant until
it starts to smoke three to six months later.
An application of dry ice snuffs out the fire
until time permits complete cleaning out.
A year ago a vibrator was installed which
gives promise of avoiding spontaneous com-
bustion. The period of vibration is 3,600
per min. and the amplitude is adjustable
between -dr in. and in.  Vibrators are
also made portable for use in unloading
hopper-bottomed gondola cars delivering
recalcitrant materials like wet coal. The
electric power demand for the four vi-
brators on the wet sugar hoppers, known
as size V-127, is 3 kw. The cost of this
as byproduct power is $0.01 per hr. while
it releases a stubborn workman at $0.75
per hr.

SPOUTS from bins are too small an item

to attract the attention of the professors
of hydraulics: The sheet metal shop fore
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Handle

i Bpoufs

to bins

Typical instillation shows quadram

gates used_to handle sugar or other

materials which would jam the slides
of a sliding gate

man determines the design from the -full
ness of his experience. For soft sugar
that possesses a certain stickiness, thc-
spouts should be vertical and larger at
the outlet than at the inlet. Stainless
steel facilitates flow and is used especially
in scale hoppers where a quick discharge
is desired. Following a brainstorm, we in-
stalled an inclined pipe with six brandies
dropping out of the bottom to supply pack-
ing machines below.,- The purpose .was to
replace a scraper conveyor which received
its. supply from the-fefined sugar bin two
stories above. The pipe would be a
simpler thing and we reproached" ourselves
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ROLLING RING CRUSHERS
Big economies in grinding all
kinds of Chemical Raw Materials

More tonnage per hour—more uniform product—no slivers
or chips—minimum of fines ... that's why leading process
industry plants rely on AMERICAN Rolling Ring Crushers
for grinding, reducing, and pulverizing. Wide operating
range, very flexible, all parts tested for quality, wear, and
endurance. Avail yourself of AMERICAN engineering,
service — tell us what you want to grind and we will"
recommend the proper method.

Patented reversible manganese steel SHREDDER
RINGS are the secret of AMERICAN Rolling Ring
Crushers' success. Rings have 20 cutting edges
or teeth—designed to maintain outward position
by centrifugal force at specific speeds. In contact
with solid metal, rings are momentarily deflected
from usual course because they are free to swing
back out of position. No shear pins or other
safety devices that require attention.

1119 MACKLIND AVE.
! ST. LOUIS, 10,

N

MO.

Spouts to

Arrangement of pipes which were sup-
posed to simplify the distribution of
sugar to packaging machines

for not having thought of it earlier. The
gang finished the installation on Sunday
night and were criticized for falling short
of the schedule which had included the
removal of the old conveyor. On Monday
morning the wreckers were about to start
abolishing the conveyor when the foreman
came breathlessly bringing six cartons of
sugar filled from the respective machines.
Each package contained a different size of
grain, the last one being the largest. The
ipe acted like a classifier, the coarser
crystals rolling over the top. All of this
had, of course, been covered in freshman
physics but had become lost. Facts, like
jokes, require- to be restated at intervals
of at least a generation. In the mean-
time, by special favor of Providence, the
old conveyor was still intact and was
promptly restored to service so that no
production was lost, while the brainstorm
was forthwith eradicated before the official
broadcaster got wind of it.

SHEET METAL WORK was formerly
conducted under the supervision of
Charlie Kelly. He possessed unusual skill
as an artificer in sheet metal. He was a
small-time contractor operating a shop in
his cellar. Ilis accounts were kept in his
vest pocket. There existed no talent at
the refinery at that time for descriptive
geometry, and accordingly the art of de-
veloping the complicated spouts and bins
inspired mystification. Thus Kelly fell
opportunely into the sheet metal job on
the comfortable basis of "cost-plus,” and
he accepted orders informally just as any
refiner}' attachd would. Whenever a job
came up he would order the sheets to the
nearest integral bundle and thus accumu-
late a surplus that proved useful for other
jobs about town. His profit constituted
the percentage together with surplus ma
terial plus some slight amount of forget-
fulness encouraged by the absence of time-
clocks and technical supervision. He used
to say, “God bless the Polanders. They
are good mechanics in their own lan-
guage.” With this he furnished them
freely with wooden mauls to encourage
the flow of sugar in improperly designed
hoppers.

At the works Kelly loved to throw out
his chest and expell bombastic language.
At home he shrank like a mouse. He had
occasion to take a few of his men to his
house to do a domestic repair job. Re-
distributed the men to their jobs. Pres
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ently his wife came in and disposed the
work according to a plan of her own. She
had windows to clean and other house-
hold drudgery. When Charlie remon-
strated on the ground that it was not
seemly from economic considerations to
employ mechanics for house cleaning, she
pointed the threatening finger at him and
blurted, "Kelly, you may be b.oss at the
Sugar House but you ain’t boss here!”
Kelly died in 1926 in front of a taxi as
he tried to beat it to a cigar stand.

HERMAN ZITKOWSKI'S TERRI -
TORY as manager of the American
Crystal Sugar Company extends from Min-
nesota to California. As a school boy of
fourteen he craved a job in the Norfolk,
Nebraska beet sugar factor}' in '94. The
boss stationed him at the molasses scale
in the Steffen process where he inciden-
tally harmonized the babel of languages
among the assortment of immigrants from
France, Germany and Poland. Herman’s
stipend was 7i cents per hour, equal to
half the wage of a full-grown workman or
a third of the honorarium of an expert.
The mysterious performance of chemist
Pete Baird fascinated him and he wanted
to be just like that! The manufacturing
“campaign” in Nebraska starts in Septem-
ber and ends in ,December, after which
everybody is laid off except a few peren-
nials who are retained for the maintenance
and improvement of the works. The sur-
plus men return to their farms. Herman
went back to school. In the summer the
factories had 110 job but Herman hung
around. He observed that the common
water bucket was a stationary device, oc-
casionally re-filled from a well 500 feet
away. When high-priced mechanics
craved water, they dropped their work and
got it. Herman drew the attention of
Superintendent J. McCoy Williams (de-
scendent of Roger) to this wastefulness.
It impressed J. McCoy seriously and,
after the manner of the times, he pre-
sented the matter for official deliberation.
In due time Herman’s suggestion received
managerial approval and a precedent was
established with Herman in the berth of
water boy at five cents an hour. During
the Cleveland depression, when farmers
bartered eggs and butter for calico and
shoes, this was important money. A
chicken on the hoof could be exchanged
for a pound of sugar. However, the me-
chanics appreciated the luxury of the
peregrinating water bucket. Herman thus
became well acquainted with the anatomy
of the apparatuses and, beside, built up
muscular agility. Phlegmatic Pete Baird
urged expeditiousness with his bucket so as
to leave some time between rounds which
Pete promised could be invested in the
laboratory. Thus Pete got his dishes and
errands done effortlessly and Herman en-
joyed the stimulation of the laboratory at-
mosphere. This led to a “position” when
the campaign opened in the Fall as labo-
ratory roustabout at thirty dollars a month.
He then began alternating between gainful
work and school. At 22 he returned from
a year of post graduate work at the famous
German Sugar Institute of Braunschweig.

Hzta) had ten dollars, a master’s degree and a
job.
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this VERT'CAL pump

Oleum, Concentrated Sulphuric and Mixed
Acids, are successfully handled in a practical
manner by Taber VERTICAL Pumps, because:

Liquids handled do not come
in contact with pump stuffing box.

To compensate for non-lubri- (3) Repacking interruptions are
cating properties of liquid or other ~reduced to the lowest minimum.
chemical solutions pumped, larger (4) Damaging vibration is pre-

bearings are used.

vented by larger shaft diameters.

FOR COMPLETE INFORMATION PLEASE .
ON YOUR LETTERHEAD FOR HELPFUL YARHE Bulletin V-837

TABER PUMP CO., 294 Elm St., Buffalo 3, N.Y.

TABER PUMPS  “bformance

(TRADE NAME REGISTERED!

ASSURES FINISHED

PRODUCT PURITY

Amersil* (fused silica) is 99.8% pure
silicon dioxide, it cannot contaminate acids or
other chemicals handled in piping, cooling sec-
tions, absorbers, etc., made of it and absolute
purity of the finished product is assured.

Amersil* is unaffected by any of the mineral
acids—except hydroflouric (at all temperatures),
and phosphoric above 270°F.—or by the halo-
gens, with the exception of flourine. It with-
stands, permanently, temperatures up to 2100°
F., with peaks up to 2700°F. permissible for short
periods. Amersil’s ability to withstand sudden
and extreme thermal shocks without noticeable
expansion or contraction is another of its many
valuable characteristics.

For purer finished products, use Amersil*
apparatus.

A new Amersil* Catalog is on the press. Write
today—on your business letterhead, please—
and reserve a copy.

mani acturre i(s}e Bedmﬁi‘ﬁ%té‘af?ﬁéoértﬁfsé’é"%iﬁc’?ﬁr ucts.
COMPANY Inc.

w > A subsidiary of Nichols Engineering & Research Corp.

60 WALL TOWER

NEW YORK 5, N. Y.
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Fred Grotts

Fred Grotts, president of the H. K. Por-
ter Co. subsidiary, Fort Pitt Steel Casting
Co., has been appointed to the newly
created position . of director of research
and metallurgy for .all Porter plants. He
will continue as president of Fort Pitt.

William Blum,' chief of the Section of
Electrochemistry, U. S. Bureau of Stand-
ards, was the recipient of the eighth
Edward Goodrich Acheson Medal and
Thousand Dollar Prize awarded by The
Electrochemical Society. Dr. Blum re-
ceived the award and prize at the Society's
annual fall convention October 13.

R. P. Russell, executive vice president
since 1937, has been named president of
of the Standard Oil Development Co. to
succeed F. A. Howard who resigned
October 6. Mr. Ploward will remain a
director of the Development Co., and a
vice president of the Standard Oil Co.
(N. J.) until after January‘l, 1945, when
he expects to resume the private practice
of law. W. R. Carlisle has been named
a.vice president of'the Development Co.

William Goodman, consulting engineer
for the Trane Co. in LaCrosse, Wis., has
been appointed research professor of re-
frigeration an,d air conditioning at Illinois
Institute of Technology'. Mr. Goodman
will begin his new duties in November.

John F. Daley has been appointed gen-
eral manager of the Pigments Department
of E. I. du 'Pont de Nemours & Co. Mr.
Daley succeeds the late Carl H. Rup-
precht.

J. Warren Kinsman has been named gen-
eral manager of the Fabrics and Finishes
Department of E. I. du Pont de Nemours
& Co. Mr. Kinsman succeeds William
Richter who retired October 1. William
Kirk, manager of the Chambers Works at
Deepwater Point has succeeded Mr. Kins-
man who formerly was assistant general
manager of the company’s organic chem-
icals department. "
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Van M. Darsey

Van M. Darsey, formerly technical and
service director of the Parker Rust Proof
Co., Detroit, has been elected president
of the company and a member of the
board of directors.

Almon G. Hovey, formerly at the Uni-
versity of Minnesota, has been made head
of the New Chemical Development Sec-
tion of General Mills, Inc., Research De-
partment, Minneapolis.

John Charles Garey was recently ap-
pointed to direct the research and produc-
tion program on a new nutritional yeast
by the Red Star Yeast and Products Co.,
Milwaukee. He was formerly with Hiram
Walker dr Son, Peoria, 111

S. A. Karjala, formerly at the Northern
Regional Research Laboratory, Peoria, is
with Central Soya Co., Decatur.

Edward G. Locke has been appointed to

! the position of chemical engineer on the

staff of the Pacific Northwest Forest and
Range Experiment Station, Portland, Ore.
Dr. Locke will specialize in the engineer-
ing phases of the chemical utilization of
wood.

David F. Smith has been appointed di-
rector of the laboratories of Johnson &
Johnson, New Brunswick, N. J., replacing
G. S. Matliey, vice-president, whose re-
cent illness has necessitated his relinquish-
ing direction of the company’s activities
in chemical and clinical research, product
and process development and quality con-
trol.

Robert J. Goodrich has been promoted
from assistant manager to manager of the
Chambers Works at Deepwater Point
plant of E. I. du Pont de Nemours & Co.
Mr. Goodrich succeeds William Kirk who
has been appointed to the position' of
assistant general manager of the Organic
Chemicals Department. Samuel Lenher
has been named to succeed Mr. Goodrich
at the Chamber Works.

OCTOBER 1944

Wilbur A. Lazier has resigned as research
group leader in the Chemical Depart-
ment, E. I. du Pont de Nemours & Co.,
to become director of Southern Research
Institute which will establish laboratories
at Birmingham, Ala. In his new position
Dr. Lazier will be responsible for the
development of a comprehensive research
program for advancing technology in the
southern states.

Elmer K. Bolton, chemical director of
E. I. du Pont de Nemours & Co., has
been elected to receive the Perkin Medal.
The medal is presented by the American
Section of the Society of Chemical In-
dustry. Presentation will take place Janu-
ary 5 and is in recognition of Dr. Bolton’s
accomplishments in industrial research.

Charles W . Perry has left his position of
chief, Polymer Development Branch,
Office of Rubber Director, to accept ap-
pointment as analyst for new processes,
Chemicals Division, Phillips Petroleum
Co., Bartlesville, Okla.

Robert R. Cole, vice president of Mon-
santo Chemical Co. and general manager
of the Phosphate Division, has been
elected a member of the Board of Di-
rectors. Mr. Cole fills the place on the
board left vacant by the recent death of
John C.’ Brooks, vice president and gen-
eral manager of the company’s plastics
division.

Gustav Egloff of Universal Oil Products
Co. has been elected a director of the
Chicago Technical Societies Council.

John W. Boyer has left his position with
the War Production Board to establish a
private consulting practice.

Howard J. White and James S. Denham,
managers of the Rayon and Acetate Di-
visions respectively, have been appointed
to newly-created positions of Assistant
Managers of the Rayon Department of
E. I. du Pont de Nemours & Co. Frank
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A Center for Process
Machinery and Equipment

Handling ASSOCIATED LINES
with a call on the COMBINED
and successful EXPERIENCE of old
established companies clearing
through our exchange, we offer a
COMPLETE SERVICE to all who
need DATA, PRICES, etc.

Representing-
Goslin-Birmingham
Mfg. Co.

Main Office & Shops
Birmingham, Ala.

Sales— 350 Madison Ave.
New York

EVAPORATORS — Modern, high
velocity multlple-effects. F. C.

Concentrators—all other types.

Any metal or alloy.
FILTERS—Complete line. ,

VALLEZ—rotating leaf clarify-

ing pressure filters.
1 ROTARY VACUUM DRUM fil-
ters. All types for every service.

SPECIAL PROCESS MACHINERY.
Flakers—Sugar house equipment.
Dewaterers—heaters, etc.

American Heat
Reclaiming Corp.
1270 Sixth Ave.— New York

THE

SPIRAL HEAT EXCHANGER —
a tube-less, full counter-flow unit.
Hundreds in service—offering the
following operating advantages: —

¢ High heat trans. coefficients.

* Low pressure drop — stream-
line flow. Easily cleaned.

« Small floor jspace — compact.
* Minimum radiation losses.

¢ Reduced scaling due to rapid,
centrifugal, turbulent flow.

« Uniform temperature change.

« Extra wall thickness can be
used for corrosive materials.

GENERAL CERAMICS COMPANY

Mid-Western representatives for their full

eline of Chemical Stoneware and Porcelain
equipment. See separate "ad"— also ex-
hibit— booth #160.

F. M ce Beers & Associates

CHEMICAL ENGINEERS
20 North Wacker Drive

Chicago. Ill.—Tel. RANdolph 232*

Serving the Middle-West thru
representation of  well-known,
progressive builders of modern
Process Machinery and Equipment.
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B. RKklgwuy was named manager of flic
Rayon Division, succeeding Mr. White,
and Willis Shackelford succeeded Mr.
Denham as manager of the Acetate Di-
vision. Clrarlcs A. Cary, assistant man-
ager of the Nylon Division, has been
named division manager to succeed E. K.
Gladding who was recently appointed
director of the Development Department.

A. Kenneth Graham

"A. Kenneth Graham and C. A. Crowley
have announced the formation of Graham,
Crowley and Associates, Inc., as consult-
ing electrochcmists and engineers. Offices
and laboratories of the new organization
will be in Chicago. 111, and Jcnkintown,
Pa.

C. A. Crowley

M. G. Wernie, formerly superintendent at
the Clinton, Mass., plant of the Wick-
wire Spencer Steel Co., has been ap-
pointed chief development engineer of
the company. Gordon Lloyd has been ap-
pointed superintendent at the Clinton
plant, and Victor Chartner has been
named chief mechanical engineer.

E. J. Finkbeiner has been named a vice-
president of American Car and Foundry
Co. He will continue in the operating
department.

Olin H. Philips lias been placed in charge
of laboratory metallurgical research work
of all American Car and Foundry Co.
plants, to succeed John W. Stanmeyer
who has been transferred to the New
York Research Department.
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Complete plants for high vaouuma.

Boosters. Single and multl-etage
steam jet unit*. Barometric Con-
densers. Vacuum cooling and

Refrigeration plants. EVACTOR™*
for deodorizing, deaeratlng, distill-
ing servlet. Cerroelon reeletant
Evactors made of Synthane-Carbon.
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joints for high temperaturaa and
pressures. Widely uted In ateam
plants, also In many larga, modern
refineries for high octane gaaolint.
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Fletcher Works, Ihc.
Main office aad plant
Philadelphia, Pa.

High speed CENTRIFUGALS —
Perforate — also solid baskets.
Suspended types—overhead mo-
tors—bottom discharge. Under-
driven machines—“top and bot-
tom” discharge— Centroid. Speed
Control for unloading—safe, de-
pendable — automatic. Vapor
Tight hoods— liquid seals. Baskets
— Curbs— made of any metal. Also
lined with silver, résistant alloys,
lead, rubber, etc. Over 75 years
of experience.
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MR-1-2
GIVES SAFE, POSITIVE,
ECONOMICAL OPERATION

General Controls' shut-off valve, MR-1-2 is safest
to operate. Current failure automatically closes
the valve. Operation can only be continued by
restoration of current plus manual resetting.

M-1-2 gives positive control of water, gas, air,
steam or oil. It is unaffected by dirty, viscous or
high temperature fluids.

Current consumption is low. Dry cell operations
can be minimized to 5/1000 watt. Operates on
either D.C. or A.C.

Available in Vi" to 6" I.P.S., screwed or flanged
bodies. Most models operate In ony position.
Write for Catalog.

<01 ALLEN AVENUE + GLENDALE 1, CALIF.
MANCHES: lee*e«, N*w YCFk P)iifd#Ipkio, CUvtlond, Detroit.
Donvor, CM«*®«. BoHoi ond Son FroncWto

CAMBRIDGE
PYROMETERS

Help New and OIld Hands

Make Better Products from

Natural and Synthetic
Materials

ROLL MODEL

enables rapid accu-
rate temperature checks
of flat and curved sur-
faces . . . moving or

sfatlonary.

NEEDLE MODEL .

quickly and accurately
determines sub-surface
temperatures of plastic
materials Into  which
the needle is inserted.

MOLD MODEL

enables accurate
temperature checks
of mold cavities
and stationary sur-
faces of almost any

contour.

Extension Roll Model designed for hard-to-
reach places. Combination (Roll, Needle,
Mold) Models also available. Write for List
194-S.

3732 Grand Central Terminal, New York 17, N.Y.
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Léonard H. Cohan

Leonard 1l. Cohan has been appointed
director of research for Continental.Car-
Iron Co. Dr. Cohan will be in charge of
Continental’s Chicago and Sunray, Texas,
activities.

Arthur C. Lansing has been promoted by
Reichliold Chemicals, Inc., to the position
of manager of research and assistant to the
director. Other newly appointed depart-
ment heads at Reichliold are: P. Stanley
Hewett, director of research, Chemicals
Division; C. John Mceske, director of re-
search, Coating Resins Division; Clinton
A. Braidwood, assistant director of re-
search, Coating Resins Division.

Maximilian Tocli, president of Toch
Bros., Inc., and vice-president of Stand-
ard Varnish Works, Inc., has been elected
an honorary member of the American
Institute of Chemists.

Emile F. du Pont, Nylon Division pro-
duction director of E. 1 du Pont de
Nemours & Co., has been named assistant
manager of the Acetate Division. Robert
A. Ramsdell has been named assistant
manager of the Nylon Division, and
G. W. Filson, assistant manager of the
Rayon Division.

Thomas S. Chambers, formerly associated
with the Standard Oil Development Co.,
has assumed duties as manager of chem-
ical research and engineering for the A. B.
Dick Co. of Chicago.

George F. Temple has joined the tech-
nical staff of Foote Mineral Co. of Phila-
delphia. Mr. Temple was formerly with
the General Chemical Co., leaving as
technical supervisor and control chemist.

Russell H. Lasche has been appointed
director of engineering and research for
the Fairchild Camera & Instrument Corp.
of New York.

Arthur W. Sloan, rubber chemicals re-
search head of The B. F. Goodrich Co.
has left for Cairo, Egypt, to take up duties
as chief of chemical allocations in the
Middle East for the Foreign Economic
Administration. He expects to return to
Goodrich at an early future date.

Leo R. Kilcy has been appointed Detroit
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Practical analysis
of commercial »
products
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Just Out WEEEE™MM

Here is a valuable new aid for the
commercial chemist—a collection of
methods of analysis for use in evaluat-
ing many complex products—concisely
and accurately covering hundreds of
determinations, and preserving the
practical, economic approach warranted
in commercial work.

COMMERCIAL METHODS
OF ANALYSIS

By Foster Dee Snell and Frank M. Biffen
Foster D. Snell, Inc.

International Chemical Series, 7S3 pages,
53 x 3Va, 132 illustrations, %6.00

T HIS big manual presents everything
needed to analyze the innumer-
able complex commercial products of

today, by methods that aim at economy

of time and materials without sacrificing

reliability of results. It gives sound
groundwork in objectives, descriptions of
apparatus, general procedures, and valu-

able suggestions for the preliminary steps
in handling samples of unknown composi-
tion. It describes specific procedures, in
35 chapters covering a wide range of
determinations in all classes of substances
from Cement to Soap Products, from Al-
cohols to Textile Fibers, from Minerals to
Paints, Rubber, Petroleum, Waxes, Sugar,
etc.

Practical features:

—methods for new substances such as syn-
thetlc plastic* and synthetic elastomers
—chapter on qualitative analysis by spot tests
—explanation of reasons behind many of the
methods, both lit regard to procedures and

also derivation of results
—procedures_including standard methods_ of

analysis of eiiRineerinK societies, simplifica-

tion “of these, special short methods, etc.
A rapid-reference key to specific methods for all
chemists—invaluable to the less-experienced
analyst In developing an _effectlve_aplproach
and “technique in commercial analytical work.
Examine it free.

McGRIJW-mL.AON-APPROVAL

McGRAW-HILL BOOK CO.,

330 W. 42 st., N. Y. C. 18
Send me Snell and Biffen’s Commercial Methods of Anal-
ysis for 10 da)és’ examination on approval. In 10 days |

COUPON

will send $8.00, plus few cents postage, or return book
postpaid. (Postage paid on cash orders.)

NAME oo s s
AAIESS o = s = s

City and State....cccoiiiiciiiiiiis et s

Position

Compan . .
(Books sent on approval in United States only.)



Maintain a

No. 501. 125-pound
American Standard R-S
Butterfly Valve. De-
clutching unit (patent
applied for) permits
operation of the valve
swith either the hand
wheel or the positioner
cylinder.

15 to 900 psi
for air, gas, steam,
liquids and semi-solids

176

The R-S Butterfly Valve is controlled automati-
cally by the line pressure and is actuated by the oil
or hydraulic positioner cylinder attached to the
valve. If the line pressure decreases, the valve
vane slowly closes until the predetermined line
pressure has been reached, at which time the
valve vane automatically reopens.

The dotted lines indicate the piping necessary
to maintain a constant upstream pressure.

The use of an R-S Butterfly Valve as a main
control valve provides unexcelled flow charac-
teristics, simplifies performance, prevents water
hammer and reduces maintenance. Operates for
pressures between absolute and 900 pounds
gauge. State your requirements and ask for
Catalog No. 14-B.

No. 529. 30-inch R-S Butterfly
Valve with extension shaft for
high pressure drops and heavy
duty service. Only four to six
revolutions of the handwheel
are necessary for wedge-type
closure.

VALVE DIVISION

R-S PRODUCTS CORPORATION
Philadelphia 44, Pa.

4523 Germantown Ave. e

BUTTERFLY VALVES

District Engineer for the Viltcr Manu-
facturing Co. with offices in Detroit.

George W. Potter, director, executive
vice-president and general manager of the
Eagle-Picher Mining and Smelting Co..
and G. C. Niday, Tri-State manager of
mines and mills, have retired to devote
their attention to other non-competitive
personal interests, in which they have
been associated for many years.

Frederick C. Nachod has resigned from
his position in the Research Division of
the Pcrmutit Co. to accept appointment
as senior chemist in the Research and
Development Department of the Atlantic
Refining Co. He will be located in the
Research Laboratories at Point Breeze,
Philadelphia.

Carl H. Rupprecht, 57, general manager
of the Pigments Department of E. I. du
Pont de Nemours & Co., died September
10, at East Orange, N. J., after an illness
of several months.

Leo Frank Goodwin, 66, professor of
chemical engineering at Queens Univer-
sity, Kingston, Canada, died August 15.

Philip Howard Stott, 52, chemist associ-
ated with the Technical Laboratory ci
the Dyestuffs Division, E. I. du Pont de
Nemours & Co., died in the Delaware
Hospital, Wilmington, August 28.

Harold Albert Smith, 50, president of The
Smith Agricultural Chemical Co., Colum-
bus, Ohio, died at his home on August 30.

Clifford J. Stothers, 66, secretary of the
Pfaudler Co., died September 7.

Dwight L. Armstrong, 50, vice-president
of the Armstrong Cork Co. died Septem-
ber 10 after an illness of four weeks.

H. O. Chute, 77, chemical .engineer who
aided in perfecting equipment and proc-
esses used in wood distillation, died Sep-
tember 19 in New York.

W alter S. Landis

Walter S. Landis, 63, vice-president
the American Cyanamid Co., died su«
denly September 15.
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MAGNETIC
SEPARATION K [1tfIW 'y

New Alnico Test Magnef
Offered fay Dings

Horseshoe Alnico magnets for labor-
atories, smelters and refiners, etc., are
now available through the Dings Mag-
netic Separator Company. These very
powerful magnets measure 2V-4" high
”x3" wide with pole bases %" x
Prices available upon request.

In a Southern plant, the story is told
of an old dai-ky who came to his boss
with heavy heart to tell him, “It’s dat
magnetic sepalator or me dat’s got to
go. | can feel it a pullin’ de eyes right
out of my head.”

And, but little closer to the credulous
is the man who “lost all the fillings in
my teeth working around that mag-
netic contraption.” Woe to the dentist
who puts in cast iron crowns!

Whale blubber is cut up with saws
and axes which are often lost in the
process due to the great size of the
animal. In order to recover them and
protect renderln? equipment, large
Tenderers of whale oil pass the meat
over Dings Magnetic Separators.

Fertilizer plants often find cow and
horse ribs or femur bones roughl
shaped from iron and white washed.
Iron is cheaper than bones and weighs
more. Protection from unscrupulous
dealers is assured in cases like this by
Dings Magnetic Separators.

99% of the world’s nickel ore is
passed over Dings Magnetic Separators.

If you have a problem of iron-re-
moval, no matter how difficult or un-
usual, it’s a good bet Dings can holp
yon. Write today.

THE MAGNET

Published by DINGS MAGNETIC SEPARATOR CO.,

505 Smith St.,

D ine,,
MAGNETIC f T
SEPARATION K jjH f**

Milwaukee, Wis.

NEW 40 PAGE HANDBOOK COVERS OPERATION
AND MAINTENANCE OF, MAGNETIC PULLEYS

Completely Illustrated
Includes Magnetic
Theory and Practice

A new manual published by
the Dings Magnetic Separator
Company for plants operating
magnetic separators is de-
signed to aid them in securing
better separator performance.
Completely illustrated, it cov-
ers such subjects as: Mag-
netism; Electro-magnets; Me-
chanical and Electrical Main-
tenance; Repairs; Pulley Op-
erating Speeds; Trouble
Shooting; Installation Prac-
tice ; Pulley Selection and Ca-
pacities; etc. Tells where,
when and how to use mag-
netic pulleys, describes test-
ing procedure, explains how
to minimize chance of coils
burning out, explains electro-
magnetism. A valuable, use-
ful guide to separator opera-
tion containing material never
before 'written on the subject
and data never before com-
piled under one cover.

A copy may be secured by
writing to Dings.

World's Most
Powerful Type
of Separator

The Dings Type I|. R. Super High
Intensity Separator is the most power-
ful type of separator in the world. It
successfully handles such separations
as: garnet, ilmenite and imbedded par-
ticles of ii'on from silica; wolframite
from tin and silica and many other
equally difficult separations.

DINGS Double-Gap Spout M agnets

Widely Used
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Dings Double Gap Spout Magnets
arc High Intensity Separators for re-
moving iron from material tpassing
doivn a chute, for protection of crush-
ers, grinders or other machinery or for
preventing sparks from tramp iron
that might cause fires or explosions.
Installed in the chute as shoivn in the
diagram, they hold iron fast below g
step in the magnet face. It is prac-
tically impossible to dislodoe an accum-
ulation of iron until the current is
turned off. For automatically discharg-
ing the iron an automatic gate can be
supplied as an integral part of the
magnet. Catalog 391, available on re-
quest, describes Dings Double Gap
Spout and Suspension Magnets.



MAGNETIC The M. W. Kellogg Co., New York, has 101 Park Ave., New York. John Ham-
opened a new office in the Mellia Esperson mond is branch manager. The Cleveland

EQU I PM ENT ﬁldcgﬁérgeo.usmn’ Texas with W. T. McCay  office with L. E. Wetzell in charge is now

at 3224 Euclid Ave.

fOr Raybestos-Manhattan, Inc., The Manhat- Gaybex Corp., Nutley, N. J., has made
tan Rubber Mfg. Division, Passaic, N. J., «John B. Moore general manager of the
B E T T E R lias appointed Littleton C. Barkley- sales  corporation.
manager of the mechanical rubber goods

LOWER COST sales department. He has been serving as  Adhesive Products Co., Seattle, Wash.,

manager of the New York office and will  has begun production of phenol-formalde-

I N C R E A S E D make his headquarters at 120 Broadway, hyde resins for use in plywood and related

New York. products.

I IQODUC I ION Lukens Steel Co., Coatesville, Pa., has  Tennessee Eastman Corp., Kingsport,
Magnetic Pulleys— Extensively used in all in- named William S. Wllbraham.produc_non Tenn., is now handling the sale or its
ggsmtrai(gese ftoor s;g;izit‘i(;n maa?caiiinnsetry_tragmupardiirsg manager. George L. Snyder chief engineer manganese sulphate. Carlot shipments
against costly and embarrassing ’shut-downs; of Lukcnweld has been made assistant to will be made from Kingsport but stocks
helping to avoid injuries and saving lives of the general manager. will be held at different distributing points_
workers; an aid to guarantee purity of your
product, whether for food, coal, chemicals or ) )
whatever; reclaiming metals and many other Allis-Chalmers, Milwaukee, has placed Corn Products Refining Co., New York,
uses. H ¢ _ :

In all practicable sizes to fit conveying F.rank C. Angle n charg_e of fleld _sales of has appomte_d AN McFarlane manager
systems or in self-contained separator units fices of the general machinery division. He of the chemical division.
mmoﬁllcapsli'e'iy’ b(egﬁvlleiiﬁfdgozf;ame’ with or will continue to supervise operations in the
Magnetic Drums— Have wide .use where pul- Pacific Coast area. Economy Pumpsr Inc., Hamilton, OhiO,
restrictions. | conveying Set-up. - ete. for i has elected E. E. Quimby and Frank H.
stance, in ,reconditioning hot ioundiif sand to The Duriron CO"_ Dayto_n, Oi’]IO, has Gaylord commercial vice preSidents- Mr.
save belts; in paper making operation ahead elected D. E. Jack vice president in charge  Ouimby will specialize in sales transactions
o ogs while conveying trimmings, leeching H H . .
of ore for mining operation: tramp iron re- of engineering and sales. R. C. Schenck  for large projects too involved for a resale
moval from flow In feed and grain mill has been elected vice president in charge  agency and Mr. Gaylord will promote sales
processing, to cite only a few. of production: in the new wholesalers division.

Also designed in dust-tight housings for
insertion into pipes and chutes for breweries,

giai” m“'hS: Carbon_tb'“fk faCéO“fS a"dd Olthﬂ General Controls, Glendale, Calif., has E. I. du Pont de Nemours & Co., Inc.,
aces where purity o roduct and clean . -

Ztmospheric cozditii./)ns arz necessary.  (Bul- moved its New York factory branch to Wilmington, has made Warren A. Bell
letin  93.)

Magnetic Filters—For ceramic and pottery
fields where pure, iron-free liauids like ground
and cover coat, slip, liquid enamel are a
“must”; freeing cutting oils, Inks and numer-
ous liquid products from contamination by
iron and steel particles. (Bulletin 120.)
Speut Magnets— In flow of material to take
out tramp iron, entirely automatic, easily
cleaned by conveniently located switch con-
trol, always in working position when ma-
chinery is operating. (Bulletins 92 and 97,
larger sizesj

Many Other Types— Multiple zoned magnetic
separators of gravity or deflector design for

: A T Stacey Brothers are experienced producers of
treating highly reluctant material and for

difficult separations; (Bulletin 701); Stearns special tanks, pressure vessels, t?'ns’ hoppers,
Wetherill or cross belt for exacting concen- etc., for the storage or processing of gases,
tration where more than one ore or mineral liquids, and solid materials in the Chemical

is involved: ring typed, wet type and others.
(Bulletin 81.)

Laboratory Service— Outstanding laboratory
facilities available for testing your material

Industry.

All shapes and sizes of structures— made of

to be used for your own analysis and with steel, steel alloys or aluminum; welded, or riveted
recommendations as to most efficient and constructions; and furnished as shop or field-
profitable magnetic treatment. (Bulletin 800.) erected units. Send us blueprints and specifica-
For Magnetic Equipment Consult tions if available— or give detailed description
Stearns Magnetic, Milwaukee 4. of requirements.

The STACEY BROS.

iF ITS MAGNETIC Gas Construction Co.

Executive Office Eastern Office
WE MAKE IT Cindinnati 16, 0o New’vorc s, N. ¥,
PULLEYS-BRAKES
DRUMS-CLUTCHES
SEPARATORS-FILTERS
ORE CONCENTRATORS

Orouting MA G NET S Photo sboyjs an installation of Stacey Brothers
Special Processing Tanks.

MAN UI\QAAC\:%EI rxllzeTcloC? PRESSURE VESSELS

629 So. 28th St. MILWAUKEE 4, WIS.
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director of sales for nylon. George S.
Demme, district sales manager for rayon
in the New York office succeeds Mr. Beh
as asswtnnt director of nylon sales.

S. C. Johnson & Son, Racine, Wis., has
appointed Ray W . Carlson sale«x manager
with headquarters at Racine; John H. Hur-
ler, manager of the product finishes de-
partment; James W. Barrett, Jr., manager
of the maintenance products division;
Walter A. Bridgemen, manager of field
research in the research and development
division; and Harvey W. Blankenship, in-
dustrial sales promotion manager.

Robins Conveyors, Inc., Passaic, N. J., an-
nounces that William B. Mercer, who had
been loaned to WPB, has returned to the
Boston office where he will handle sales
in the New England territory.

Omega Machine Co., Kansas City, Mo.,
lias moved its factory and offices to 9 Cod-
ding St., Providence, R. I. L. E. Harper,
president of the company will be located at
122 S. Michigan Blvd.. Chicago.

Crane Co., Chicago, has appointed Lucien
W . Moore manager of the valve and fitting
sales department with headquarters in the
main office. He is succeeded as purchas-
ing agent by Thomas J. Hanlon.

Western Electric Co., New York, lias
moved David B. Peckham into the position
of comptroller of manufacture to succeed
the late John M. Stahr. Clifford W.
Smith has succeeded Mr. Peckham as
comptroller of sales.

Niagara Sprayer and Chemical Co.,
Middleport, N. Y., has taken over the
Coastal Chemical Co., Inc., Harlingen,
Texas, and will merge its operations with
their own.

Worthington Pump and Machinery Corp.,
Harrison. N. J, has moved William J.
Van Vleck from Philadelphia to manage
its office in Atlanta.

Allegheny Ludluni Steel Corp., Pittsburgh,
has purchased the property in St. Louis
which it has been using as a branch office
and warehouse.

Carrier Corp., Syracuse, N. Y., announces
that Frederick W. Smith of WPB will join
the corporation about Nov. 1.

The Carborundum Co., Niagara Falls, has
appointed F. Jerome Tone, Jr., vice presi-
dent in charge of sales. He succeeds-
senior vice president Charles Knupfer who
has I>een assigned to special sales and
executive activ ities. Vice president Henry
P. Kirchner will be in charge of production
and Otis Hutchins will act as technical
director in charge of research and process
control and development.

Hercules Powder Co., Wilmington, has
opened a new office in the Union Com-
merce Bldg, Cleveland, to handle western
sales for the synthetics department. W.
Wallace Trowell will be manager of the
new branch and John L. Present will serve
as technical representative.

Brown & Sites Company

DEMAND

DEVELOPMENT

T HE extension of
fields usually

processes to new
it specialized prob-

New uses for new products requires their com-
plete acceptability in both chemical and physical
properties.

The application of extraction processes now in
extensive use in the Soybean industry to other
oil bearing products will doubtless bring new
needs for grinding of raw, semi-finished or
finished materials. This is a field in which Prater
has wide experience.

Prater Service for the Process Industries is or-
ganized to meet your present and future needs
in any phase of processing in which grinding
or mixing is involved.

PRATER

PULVERIZER COMPANY

1525 S. 55th Ave.

Eastern Representatives
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Chicago 50, lllinois

50 Church Street, New York 7, New York



A p
LOWER WATER LEVELS

with a Peerless

W ater levels are receding in many
parts of America. This critical sit-
uation was discussed most forcc-
fully in a recent issue of The Sat-
urday Evening Post. It’s a prob-
lem that confronts many pump
users— perhaps you.

To tap the lower water levels you
need a Peerless Deep Well Pump.
Look ahead. Make provision for a
dependable source of water for
years to come by going deeper for
your water. Peerless Pumps will
lift water from any depth and can
be installed to meet the receding
water levels. Some are installed
more than 900 feet deep.

Peerless Pump heads are designed
and engineered to earn- the load.
The Peerless Motnrbo Head, with
its built-in, hollow-shaft motor,
water-cooled, over-size bearings
and the shaft with oil or water-lu-
bricated bearings, insures econom-
ical operation and high efficiency.

PEERLESS
POMPS

PEERLESS PUMP DIVISION
FOOD MACHINERY CORPORATION
301 W. Ave. 26, Los Angeles 31, Calif. < 1250
Camden Ave. S.W., Canton 6, Ohio e Other
Factories: San Jose 5, Fresno 16, California
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REINFORCEMENT OF GR-S
WITH ZINC OXIDE

Experienck accumulated in compound-
ing zinc oxide in natural rubber has been
of little aid .in realizing satisfactory proper-
ties with zinc oxide in GR-S. The rein-
forcing properties of zinc oxide in GR-S
are influenced to a much greater degree by
the proper balance of accelerators, soften-
ers, and sulphur,than natural rubber com-
pounds with zinc oxide.

Many experimental elastomers of the
butadiene-styrene type have been evalu-
ated with zinc oxide. From the standpoint
of zinc -oxide reinforcement, the most
striking effect is produced by the amount

and nature of the organic acid portion in
the rubber. Elastomers low in fatty acid,
« for example, develop much higher stress-
strain properties than the regular polymer
containing, approximately 6 percent fatty
acid. Similarly, a rosin soap polymer has
been found distinctly superior to GR-S
when compounded with zinc oxide.

The combination of accelerator and sul-
phur has a.major influence on the stress-
strain properties of high zinc oxide com-
pounds. The inorganic accelerator, mag-
nesia, in conjunction with a small amount
of a fugitive accelerator has yielded satis-
factory stress-strain properties. An im-
proved formulation was found in a com-
bination of Trimenc base, magnesia, arid a
coumarone indene resin. Laboratory tests
indicate that these materials with 15
volumes of zinc oxide will yield a com-
pound of distinct merit in respect to stress-
strain and heat build-up characteristics.

H. C. Jones, New Jersey Zinc Co. (of
Pa.), before Division of Rubber Chemis-
try, American Chemical Society, New

York, April 2fi-2S, 1944,

SOLVENTS FROM FARM RESIDUES

Farm residues such as corncobs, sugar-
cane bagasse, flax shives, oat hulls, and
cottonseed hulls may be converted by a
new process into sugars suitable for the
manufacture of such industrial solvents as
ethandl, furfural, butanol and acetone
The process is a two-stage operation in
which the pentosans are first hydrolyzed
by dilute acid, after which the cellulose is

FLAT SPRAY

FULL CONE

HOLLOW CONE

SPRACO
NOZZLES

! Write for NOZZLE CATALOG to

'Y SPRAY ENGINEERING CO.

i
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heater

WITHSTANDS

mi&eloV io ;A /e
‘flomed HCI...
HERE'S WHY

HIGH TEST
ButS/lOtl
HEATING One piece construc-
SECTIONS tion heating sections

(patented) of high test
cast iron that with-
stands steam pressures
up to 250 ibs.
No soldered, brazed, welded or expanded
connections to become loose or develop leaks.
No electrolysis to cause corrosion, break-
downs, leaks, or heating failures.

That's why GRID Unit Heaters will
Withstand ~ the corrosive fumes in
chem.cal plants without mainte-
nance. As one Midwest chemical
plant reports, "The materials used
In its fabrication are ideal for pro-
viding corrosion resistance." After
8 years of continuous operation an-
other chemical plant reports, "We
have found cast iron construction
stands up very well algamst the
corrosive fumes of HC1, Cls, etc. and
there has been no maintenance on
the units. We certainly recommend
GRID for installat.on where corro-
sive fumes exist." Is it any wonder
that chemical plants are ‘installing
GRID Unit Heaters? Complete data
and capacity tables upon request.

BLAST SECTIONS

The same high effi-
ciency and lasting
qualities as GRID
Unit Heaters . . .
one piece construe-,
tlon "fin” sections
of high test cast
iron ... no tor-
tuous air passages
. . complete ab-
sence of ruptures,
strains, and warp-
ing. Guaranteed for
steam pressures up
to 250 Ibs. Complete
information upon
request.

D. J. MURRAY MANUFACTLRING Q0.
WAUSAU, WISCONSIN

YOU CAN'T

WITH

BECAUSE .

GO WRONG

CAPACITY: Fletcher baskets are larger
— they hold more— and the ease with which they are
unloaded and reloaded, ready to go again, is an

added advantage.

SPEED: Quick acceleration and higher speed result in increased out-

put— more quantity with no sacrifice in

quality of work.

ECONOMY: The same work done in less time means lowered costs—
and more output per centrifugal necessitates fewer units. The result? Smaller
initial investment and lower maintenance expense.

DESIGN: Back of these advantages to the user, stands Fletcher
engineering skill. Fletcher centrifugals were designed to embody the features

of superiority enumerated above.

You too, can gain by Fletcher foresight in design. Investigate Fletcher
Centrifugals . . . learn how they can save you money— send for catalog

today.

FLETCHER WORKS, GEENAOOD AVE. & SECOND ST., PHILADELPHIA, PA

BE SURE TO VISIT

BOOTH

36-37

AT THE SHOW

See the many new products and
re-designed versions of older
items on display in our booth!
They represent the results of in-
tensive research stimulated by
wartime developments, and they
achieve new highs in efficiency
and accuracy. The FILTER PAPER
Booth is a "must" for every Expo-
sition visitor!

PRODUCTS ON DISPLAY INCLUDE:

New type cylinder filter

Filters of all types

Pumping equipment

Stainless steel storage & mixing tanks
Glass lined storage & mixing tanks

The FILTER

56 E. 24th STREET

e o o o
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« Portable agitators

« Easy-Ride gravity conveyors
. Filter paper

« Filter cloth

« Asbestos filter pads, etc.

PAPER Co.

e« CHICAGO 16
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* Williams "Helix-SGal*
Mill viewed from above.
Note how the cover can
be raised providing ac-
cess to the interior for
repairs and adjustments.

GRIND WET OR STICKY MATERIALS
FINE GRIND— 100 TO 325 MESH

NO OOTSIDE SEPARATION NECESSARY
INEXPENSIVE TO INSTALL

 The Helix-Seal Mill grinds extremely fine with-
out the aid of outside separation. This is largely
due to the long grinding surface, adjustable
grinding parts and high speed of the hammers.
Due to the screw feeder which acts both as a
feeder and seal, sealing the intake opening
against the in-rush of air, no air is sucked into
the machine and consequently there is no result-
ing dust carrying draft expelled from the dis-
charge. Built in, nine standard sizes, capacities
200 pounds per hour and up.

WILLIAMS PATENT CRUSHER & PULVERIZER CO.

St. Louis 6, Mo.

Sales Agencies Include
NEW YORK PHILADELPHIA

Sl. 15 Park Row 11 N. Fourth St.

saccharified by a new concentrated-acid
process that uses less than one-fourth the
amount of acid required by. known con-
centrated-acid processes.

By means of the process, relatively pure,
separate solutions of 5-carbon sugars and
6-carbon sugars are obtained from farm
residues. The solutions have a sugar con-
tent of 10 to 15 percent, which is that
used in industrial fermentation. This
separation of the sugars makes it possible to
use them for the production of the most
profitable chemicals— industrial alcohol,
butanol, and acetone from the 6-carbon
sugars and furfural from the 5-carbon
sugars.

A semi-works plant is to be constructed
to try out the process Ol a large scale, It
will be capable of producing about 2,000
Ib. of dextrose, 1,800 Ib. of xylose (equiva-
lent to about 800 Ib. of furfural), and
1,000 Ib. of lignin per day. The 6-carbon
sugars produced will be fermented to
ethanol or to butanol and acetone in the
existing fermentation pilot plant of the-
Northern Regional Research Laboratory,
which has a capacity of 500 gal. of 100
percent ethanol per day. The 5-carbon
sugars will he used as a source of pure
xylose or distilled with acid to produce
furfural. By the joint operation of the*
two plants it will be possible to determine
the practicability of the process and
operating costs.

Northern Regional Research Rahoratory,.
before Symposium on Sugars from Wood

merican hemical Society, New York,
Sepe" S 154 y

VAPOR PHASE GUM
IN MANUFACTURED GAS

There is reason to believe that vapor
phase gum has always existed in manu-
factured gas and that it was the use of
automatic equipment for fuel purposes,
that caused the problem originally to as-
sert itself and to increasingly press its
importance. From the standpoint of fuel
uses, the existence of the problem was
established as long ago as 1930, when, in
at least one rather large situation, gas re-
frigerators showed an annoying genius for
failing to function, as the result of the
deposition of a dark substance on the ad-
justing needle. The existence of this,
substance was established on other auto-
matic equipment and in other properties
until its prevalence has been practically
generally recognized.

Almost immediately after the existence
of the problem was established, work was
undertaken to determine the nature of the
substance causing the trouble and the
mechanics of its formation. And it was
determined that the substance was a
gummy material deposited from the gas.
It was also established that its formation
resulted from the now well-known inter
action of the gaseous compounds NO, O.,
and unsaturated hydrocarbons. (Hence, its
common description as vapor phase gum.)
T w o of the characteristics of the gummy
particles so formed were their minute size
and astronomical number. Their size
varied from molecular up to approximately
0.00008 in., and their number has been
estimated as ranging from 20,000 to 100,-
000 per cc,, or a maximum of nearlv 3,000,-
000,000 per cu.ft. in an ordindr}' gas giving
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objectionable but not excessive gum
trouble. It was determined that, because
of the small size of these particles, they had
the property of remaining suspended in
moving gas for an indefinite period, with
the result that, once having formed, they
would be certain to go throughout the en-
tire system and be in a position to affect
any piece of automatic equipment any-
where on the lines. Despite their minute
size, their great number, combined with
the extremely small annular openings (esti-
mated in some cases as 0.00028 in., as-
suming the annulus is truly concentric) of
pilot adjustment devices, results in an
amount of difficulty that is, from the cus-
tomer's standpoint, insupportable.

W ork done by various sources indicated
that it was possible to remove in the plant
a substantial proportion of the NO, thus
reducing the amount of vapor phase gum
formed, but dust and other suspended mat-
ter in the gas, including vapor phase gum
remaining after treatment, still cause
trouble with automatic equipment. The
two general methods for eliminating the
gross conditions in the plant arc the use of
an electric gum treatcr and manipulation of
the purification boxes so as to have a cer-
tain amount of iron sulphide available to
react with and extract a substantial portion
of the NO.

It was impossible to eliminate all or
enough of the difficult}’ in the plant. Fur-
ther, since there seems to be no likelihood
of anything being developed to sufficiently
control the problem in the plant, it be-
came necessary to devise means of pro-
tecting the small flows which control the
automatic equipment. This led to con-
siderable development work and the use
of such devices.as the thin plate orifice
and filter, of which latter there arc at
least two which will effectively remove
vapor phase gum.

Satisfactory handling of the vapor phase
gum problem would then fairly clearly
seem to call for elimination of gross con-
ditions in the plant by appropriate NO con-
trol methods (this should insure for proper
protective devices a life greater than that
of the average appliance) and the general
use of a proper protective device.

H. D. T.oilman, Philadelphia Gas Works,

before American Clas Association, New
Vork, June 6, 1914.

SETTLEMENT OF CLAIMS
UNDER CONTRACT TERMINATION

hr is roughly estimated that there are
in excess of a million war contracts, the
vast bulk of which are subcontracts; al-
together there are probably in the neigh-
borhood of 70 thousand plants either par-
tially or totally engaged in war production.
A comparatively small proportion of these
have contracts directly with the govern-
ment of the United States.

At this time there may be uncertainty
as to when there will be cut-backs or
changes', or cancellations. But one thing
is certain, that sooner or later the time
will come when mass cancellations will be
unavoidable. Orders will issue that will
cancel and terminate many thousands of
these contracts. Advance notice of can-
cellation will have come to the prime con-
tractor, who is then obligated to transmit
it to his subs. They will have promptlv
sent it down to the sub-subs until it will
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If you’re interested in corrosion re-

sistant processing equipment, you will

make frequent use of this ready reference cov-
ering all the facts about what to look for when
specifying stainless steel processing equipment.

/. What grade will you 3. How will you design for
order? economy and for conser-

i 2
2. What finish will serve vation of steel?

you best? 4'* How can you be sure of
sound welds?

These and other
guestions, impor-
tant to your produc-
tion, are answered
in the new informa-
tive brochure issued
by S. Blickman, Inc.
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COMMERCIAL SOLVENTS CORPORATION

H E A T

SULATIONS

for Its new

Penicillin Plant

At this Commercial Solvents Corporation plant, production of
penicillin by the deep-fermentation process is in full swing. In
this highly specialized industry, as in power plants of public
utilities and industry in general, reliable Carey Insulations are
standing firm guard against temperature variations, preventing
heat losses and making possible, maximum power production
from mimimum fuel. For details, write Dept. Z5.

Fermentation tanks where .mold
from which penicillin if ob-
tained, is grown by the new
"deep culture" process. All of
these tanks are insulated with
Carey materials.

Ammonia refrigeration room—Carey In-
sulated. Compressors furnish about 375
tons of ammonia-system refrigerant for
storage, freezing, and cold processing.

THE PHILIP CAREY MFG. COMPANY

Dependable Products Since 1873 Lockland, Cincinnati, Ohio
In Canada: The Philip Carey Co., Ltd. Office and Factory: Lennoxville, P.

have reached the last tier of subcontractors
including many hundreds, if not thousands,
of producers and suppliers on the particular
contracts.

Experience over the past year in cancel-
ling more than 18 billions of authorized ex-
penditures has taught us many of the pit-
falls. When the first V-day comes and
cancellations are issued affecting about 40
percent of our war production, the average
plant engaged exclusively in that produc-
tion will cease its operations, the owner of
the plant, whether he be contractor or
sixth tier subcontractor, will find his funds
invested and tied up in materials and in-
ventories, in labor and overhead, in fin-
ished and unfinished products. His plant
may be clogged up with his inventory, he
will probably be indebted, at least for his
current obligations; most of them, if they
follow instructions and notify their sub-
contractors, will find themselves indebted
to their own subcontractors for claims on
these terminated contracts. A profound
change will take place, which, unless
promptly cared for and guarded against
could have far-reaching effects on busi-
ness, industry, and employment.

Preparations by the government alone
will not and cannot be expected to do the
job. The government may be, and is
ready to accord fair compensation for the
cancellation, but it cannot be expected to
do so if you, as a manufacturer, do not
know, or are not in a position to know,
the underlying facts, which would consti-
tute the basis for fair compensation. The
government cannot know what the amount
of your claim is until you have presented
it. You are part of a group which may
be working on one government contract
and the longer you may delay in present-
ing your claim on that contract, the longer
you delay the settlement, not only of your
claim, but possibly of the claims of many
others.

The essence, the spirit, the ultimate pur-
pose of the Contract Settlement Act is to
provide fair compensation to all war con-
tractors whether they are on top of the
heap and are called prime contractors, and
have a contract directly with the govern-
ment, or whether they are in the tenth or
twentieth tier of sub-contractors.

The government can, and does, take
the position that if any contractor in the
chain makes a reasonable and just pay-
ment to the subcontractor so as to provide
him with fair compensation for the can-
cellation, the government will foot that
bill, if it is not excessive and not tainted
with collusion or fraud. Fair compen-
sation to all war contractors whether prime
or sub or sub-sub, because of cancellation,
is the keynote of the Contract Settlement
Act of 1944.

Second only to that consideration are
the provisions for interim financing. All
of the contracting agencies including the
Smaller War Plants Corporation, have
been authorized to assist in this interim
financing and the law specifically declares
that financing of this type must be fur-
nished within thirty days after an appli-
cation is made on such a claim.

Negotiation and settlement of claims,
frequently requires time, discussion and
adjustment. Pending that delay, the gov-
ernment agencies will make partial pay-
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ihents on account of your termination
claim which will compensate you at least
to 75 percent, and perhaps as high as 90
percent, depending very largely on the
state of your own records, the cleancut pre-
sentation of your claim, the listing of items
with a reasonable degree of accuracy.

Broadly speaking, your compensation
will include 100 percent of the contract
price for finished articles for which you
have not been paid. Secondly, the actual
cost of partially manufactured items.
Thirdly, the actual cost of any raw mate-
rials, including tools, jigs, dies, fixtures,
that you may have acquired for the job.
Fourthly, the claims of your own sub-
contractors, and finally the incidental costs
of working out the settlement.

As far as is humanly possible, keep your
government business separate and apart
from your private civilian business. Another
suggestion—conduct your business on the
assumption that cancellation day is com-
ing tomorrow, and within a week or ten
days or sooner, if possible, you should be
in a position so that you can tell your con-
tractor or the government "I have so many
articles completed, and under the contract
I am entitled to be paid their full purchase
price. | have so many partially completed
articles which, in material, labor, and
overhead, have cost me blank amount of
dollars. | have materials on hand which
cost me so many dollars. | have computed
my overhead expense fairly apportionable to
the uncompleted items; | have computed
the cost and reduced value of my tools,
jigs, dies and fixtures, and that amounts
to so many dollars; and | am out of pocket
for clerical and accountant and lawyer's
charges in this amount.” Present that
claim to your own contractor. Ask for a
partial payment if you wish. Ask for a
loan on your claim, if you wish. Or better
still, see your contractor and make a fair
and reasonable trade with him on your
claim. And if you cannot get relief from
him, go either to the contracting officer in
charge of your contract; if you do not
know who he is, or where to turn to,
you come directly to the nearest office of
the Smaller War Plants Corporation.

David Podell, Smaller War Plants
Corp., before Metal Fabricatingl-elndustry

in the Metropolitan Area, w  York,
Sept. 15, 1544,

PIGMENT INCORPORATION IN
GR-S THROUGH LATEX

Investigation of the relation between
the characteristics of various fillers and
their reinforcing properties in GR-S has
shown that the particle size of the filler is
the most predominant characteristic asso-
ciated with its reinforcing ability. In a
quantitative way, however, several excep-
tions to this rule were observed In milled
GR-S stocks. Fine zinc oxides and whit-
ings do not yield compounds with the
physical properties which their particle
size and distribution indicate they should
in comparison with carbon blacks and
clays. Since it appeared that this was
due to lack of proper dispersion of these
fillers in the elastomer means were sought
to obtain more complete dispersions of
fillers in GR-S. To attain this, a water
dispersion of pigment was mixed with
GR-S latex and the pigment anl polymer
were coagulated simultaneously.  The

High Volumetric

Efficiencies
at All Vacuums

Three Fuller Rotary Vacuum Pumps, capacity each, 1280
c.f.m. at 25-in., used for withdrawing water from slurry in
acement plant.

Fuller Rotary Vacuum Pumps have many advantages
which set them apart from other types. In addition
to their high volumetric efficiencies at high vacuums,
they have the following features:

Small size with relation to capacity; absence of
vibration and pulsations adapt them for installation
where other types might be objectionable. Contin-
uous rotary motion; few and totally enclosed working
parts; direct drive at motor speeds. Elimination of
valves, reciprocating parts and complicated mech-
anism keep maintenance costs at a minimum.

Fuller Rotaries, single and two stage, are available
in a full range of capacities to 2000 c.f.m. displace-
ment; for vacuums to 29.90 in. (referred to 30-in.
barometer.)

Write for Bulletin C-5, illustrating and describing
these machines.

FULLER COMPANY

CATASAUQUA, PENNSYLVANIA

Chicago 3 < 1144 Marquette Bldg.
San Francisco 4 * 421 Chancery Bldg.
Washington 5, D.C. = 618 Colorado Bldg.

CHEMICAL & METALLURGICAL ENGINEERING « OCTOBER 1944



Boston....... HANCcock 3995
Now York . . . MUrryhil 2-0786
Philadelphia . . LOmbard 9797

Houston ..o FAiriax 8089
Los Angelos . . . VAndk. 1359
New Orleans .... CAnal 4B51

San Francisco . . EXbrook 1102
Seattle

TUISA s 5-2151
Cleveland .. Liberty 2142
Detroit....ccouene.. MAdison 1575
Charleston. W. Va 37-60S
Salt Lake City....ccoceenee 3-4682

aeurtce

Our Engineering Department is
available for information on instal-
lations and requirements. While
we have designed our equipment
with the best features possible,
suiting the large majority of users,
we recoghize the fact that some
engineers lean toward other
methods, which they sincerely be-
lieve to be the best construction,
and which our designs may differ
in a few small details, we will be
glad to construct pumps to meet
your specific requirements.

Write lot Catalog No. 200

process lias been employed with zinc
oxides, calcium carbonates, and carbon
blacks and compounds prepared with such
master batches have all had tensile
strengths and moduli which were superior
to the corresponding mill-mixed com-
pounds. Other properties which have been
measured are hysteresis, cut growth re-'
sistance, heat build-up, and electrical char-
acteristics and again the latex dispersed
compounds were found to be superior in
a general to mill-dispersed.

This work indicates that through in’
corporation of reinforcing pigments in
GR-S by coagulation with the polymer ii
the latex stage, substantial improvements
in stocks can be realized and in addition
an increase in the productive capacity ot
present rubber processing machinery' and
a large saving in power would result.

W. McMahon and S. R. Karap, B»ll
Telephone Laboratories, before ivision

of Rubber Chemistry, American Chemical
Society, .Yew York, April 26-28, 1944,

POSTWAR OUTLOOK
FOR GALVANIZING

Quite naturally, we cannot sit back
complacently and expect the postwar mar-
kets to come to us. Further, we cannot
depend too much on the pent-up markets
to keep us occupied for too long a period.
Some of these unsatisfied markets may
already have been absorbed, to some small
extent, by other new’ products; and, most
certainly, the time will surely come when
these pent-up demands will have become ;
exhausted and we, will be on our own.
New products have been developed dur- ;
ing the war by necessity and We must recog- '
nize that products may have been dis-1
covered w;hich will prove themselves worth)'.
to take the place of some galvanized
products. This is normal developmenf
and indicates the American spirit of com
petition on which this country has thrived
and grown great. In a contest for.mar-
kets, as in any other contest, someone must
lose and probably some galvanized products
have already lost out permanently to new
types of products. W e can have no objec-
tion if the new’ products have proved to be
better than the old galvanized products
which they have replaced.

The galvanizing industry is challenged
to maintain its position in the field o
coated products. W ith a background o
more than a century of producing such
products, during which time these prod-
ucts have proved their value to the extent
that they are widely and confidently ac-
cepted by the buying public, we are not
too much alarmed. We know the merits
of zinc-coated products and we shall also
enter the spirit of free competition to the .
exteiit that we may hope to gain new fields
which were not formerly ours for zinc-
coated products. W e know’ that the prod
net with the most quality, at the most
economical price, will win. W c are anare
that we must produce better products and
different kinds of products to meet the
changing demands. W e must be ever alert
to changing markets and changing require-
ments, and we must keep abreast through
intelligent research. We arc certain that
our quality products must also be cheap-
and we would suggest that it will always
be desirable to procure zinc metal f°r
coatings at the lowest possible price—the
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nearer the price of zinc to the price of
the steel base, the better.

With the fundamental and inherent
merits of zinc as a coating metal as a
background, with better quality, low price,
and new developments which are coming
from research, the galvanizing industry is
definitely setting out to increase its mar-
kets after the war.

Nelson 13. Cook, Wheeling Steel Corp.,
before American Zinc Institite, St. Loulk.
April 18, 1944.

USE AND FUNCTIONS
OF PILOT PLANTS

Conversion of laboratory data handed
down from the pure research groiip into
plant design data is one function of the
pilot plant. Such a task requires the
setting up of a definite program, includ-
ing a thorough investigation of basic re-
actions and reactants, time, temperature,
concentration and catalysis factors, a study
of raw’ materials, operations needed, con-
trol specifications, safety and health haz-
ards, etc., investigated with the thorough-
ness and zeal of a pure .researcher, but
with the viewpoint of a chemical engi-
neer. The pilot plant in such cases is a
research unit.

The pilot plant also must provide the
breakdown of a process into unit opera-

tion«, selection of suitable equipment,
saving« of materials, equipment, time,
labor, and also a study of wastes, their

recovery or disposal.

After a new plant or process is designed,
the pilot plant continues investigations of
problems which require the elimination of
the compromise acceptance of data, with-
out which compromise a delay might be
involved in plant construction.

Operating processes use the pilot plant
as the trouble-shooting division, when
trouble shooting is not being carried on,
the pilot plant is doing development work
along lines of alternate raw materials, im-
provement of products and byproducts,
lower costs, safety, bringing the plant up
to date, etc.

The proper personnel in a pilot plant is
the most important feature of its success.

Frank C. Vilbwrndt, Virginia Polytechnic
Institute, before Division of Industrial and

Engmeermg Chemistry, American Chemical
Society, New York, Sept 11, 1944.

STUDIES IN EMULSION
POLYMERIZATION

Emulsion polymerization processes are
considered to occur in two distinguishable
steps: dissolution of the monomer into the
aqueous phase and polymerization of the
monomer in the aqueous phase.

Step 1 has been studied by observing the
behavior under the microscope of single
small drops (0.3 to 0.8 mm. diameter) or
organic liquids submerged in soap solu-
tions. In sodium oleate and sodium lau-
rate solutions the diameters of drops of
styrene, 2, 3-dimethylbutadiene, benzene,

PACKINGS
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are self-

Pull apart a piece of any G-T pack-
ing, and you'll find the innermost
strand as thoroughly saturated
with lubricant as the outside of
the packing. In confrast to ordi-
nary packings, these inside strands
are internal reservoirs of lubricant

. they make G-T packings self-
lubricating.

And the lubricant is not ordinary
oil . . . it jsspecially compound-
ed in our own plant for each class
of service. That's why G-T pack-
ings stay soft . . . last longer . . .
protect shafts, rods and stems.
The table below tells you the right
G-T packing for your
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GREENE, TWEED & CO.

Bronx Blvd. at 238 St., New York 66, N.Y.

PLANTS: New York, N. Y. and North Wales,
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PALMETTO for sfeam, hof wafer, air. PALCO
for water. PELRO for oils. CUTNO for alkalis.

SUPERCUTNO for acids. KLERO for foods,

toluene, ethylbenzene, mesitylene, and car-
etc. PALMETTO SUPERSHEAT PACKINGS

bon tetrachloride, decline linearly with
time until over-99 percent of the drop
passe« into the aqueous phase. During the
dissolution both phases remain microscopi-
cally clear. The “dissolution rate” ex-
pressed in ml. traniferred per sq. cm. of
interface per min. is independent of the
drop size but varies with the nature of the
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T'von’t let your reputation for promptness lie

around on the shipping room floor. When
a customer marks his order "rush”— call for
air express pick-up and get it on its way as early
in the day as possible! That’s the secret of fastest
delivery by air express—a service that moves
cargo on swift Airlines schedules around the clock,

jobs.

SPECIFY AIR EXPRESS
A Money-Saving, High-Speed Tool
for Every Business

W ith additional planes and space available for all types of traffic, 3-mile-a-
minute Air Express directly serves hundreds of U.S. cities and scores of
foreign countries. And shippers nationwide are now-saving an average of more
than 10% on Air Express charges —as a result ofincreased efficiency developed
to meet wartime demands.

WRITE TODAY for "North, East, South, West”—an informative booklet that
will stimulate the thinking of every executive. Dept. PR-10, Railway Express
Agency, 230 Park Avenue, New York 17, N. Y., or ask forit at any local office.

Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION
Representing the AIRLINES of the United States

organie liquid, temperature, and composi-
tion of the soap solution. These observa-
tions are explained on the basis of a dif-
fusion process involving the solubilization
of .the organic liquid by the soap.

Potassium persulphate in the soap solu-
tion enhances the dissolution rate of sty-
rene and, to a lesser extent, that of 2,5-
dimcthylbutadiene. This effect is attribu-
ted to the increased concentration gradient
of monomer brought about by polymeri-
zation of the solubilized monomer.

In a variety of synthetic emulsifying
agents the drops of the organic liquids
listed contract as in the soap solutions.
Simultaneously, however, fine droplets of
the organic liquid appear in the aqueous
phase in the neighborhood of the drop.
These accumulate until the opacity of the
emulsion obscures the original drop.

J. U. VInoBrad, L. L. Fong and W. M.
Sawyer, Shell Develogment Co., before

Division of Colloid Chemistry, American
(igg[rlmcal Society, New YorK, Sept. 33,

AMERICAN POTASH INDUSTRY
MEETS ITS WARTIME TEST

In meeting the potash requirements of
the nation’s fertilizer and chemical indus-
tries, as demonstrated by its current per-
formance, the American potash industry
has now attained the goal which it as-
sumed as an entirely voluntary obligation
in planning its contribution to the na-
tion’s war effort. Since 1939 it has in-
creased its annual deliveries from 312,000
tons KjO in that year to 711,000 tons
,1Q0 in 1943, a rate of progress which
shows no slackening in 1944.

In addition to the needs of the United
States, Canadian requirements are being
supplied on terms of exact equality with
our own and exports are being made to
our "good neighbors,"” the Republics to
the south of us and to even more remote
friendly nations.

During this period the requirements of
the chemical industries have increased
from 15,000 tons KsO in 1938 to some
100.000 tons currently and Lend-Lease ex-
ports have been made to the United King-
dom, now replaced by supplies from Span-
ish sources. During the fiscal year, 1944-45
the American industry proposes to provide
for all these purposes a total of some
.890,000 tons K,0 to be delivered in the
form of over 1.6 million tons of potash
salts, of which high grade muriate, po-
tassium chloride, will exceed one million
tons.

Of particular interest to the fertilizer in-
dustry is the prospective supply for agricul-
ture in the United States, Puerto Rico and
,Hawaii of 750,000 tons KX>, for the so-
called fertilizer year, 1944-45, of which
640.000 tons were subject to allocation by
the War Production Board during its
Period 4, and the balance during Period

S.

Since the fertilizer industry is at present
the sole retailing agency' for agricultural
potash, this tonnage, is subject to its
option and constitutes the supply for our
war food program. This is to be dis-
tributed to the farmers of the nation prin-
cipally as a constituent of mixed fertilizers,
during 1943-44 amounting to 71 million
tons. Lesser amounts are retailed as potash
salts, in former years estimated at 10 per-
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cent of the total, but last year amounting
to only a fraction of that percentage.

The adequacy of this supply is indi-
cated by the fact that it provides 75,000
tons KD for retailing as potash salts and
685,000 tons ICO for mixed goods, suf-
ficient for an 8.5 percent ICO average con-
tent of 8,000,000 tons, the probable limit
on mixed-goods output under current labor
conditions. The attainment of any one
of these accomplishments means a record-
breaking achievement in line, however,
with what the nation expects.

W hile this unprecedented potash supply
still falls short of the amounts that the
agricultural authorities tell us should be
used in American agriculture for the most
efficient and profitable crop production,
particularly at this time of war food de-
mands, is still exceeds the amounts pre-
viously purchased by the American farmer;
however the long-standing and consistent
parallelism between the farmer’s income
and what he spends for plant food leaves
little doubt that he is prepared to buy
this increased supply of potash with his
currently unequalled income of $20,000,-
000, especially so now that other competing
commodities are in limited supply.

For years past the fertilizer industry has
made progress in teaching the farmer to
put more emphasis on the plant-food con-
tent and less on the price per ton of the
fertilizer mixtures purchased, efforts now
to bear fruit during this period of farm
prosperity and limited output of mixed
goods tonnage due to the restricted labor
supply in fertilizer plants with little pros-
pect of substantial improvement.

Surely the farmer under pressure from
all sides to make the most of his facilities,
also limited, to obtain his maximum out-
put needs little persuasion to apply his
abundant funds to the purchase of quality
instead of bulk. W ith the large supplies
in prospect of all three major plant foods,
nitrogen, phosphate and potash, and with
limitations imposed on the number of
tons into which they can be mixed, the
farmer’s only chance of procuring his
share of this abundance is through the use
of the high analysis mixtures. Only by so
doing can our war food efforts attain their
maximum  success.

J. TV. Turrentlne, president, American
Potasli Institute, before Division of Fer-

tilizer Chemistry, American Chemical So-
ciety, -New vork, Sept. 11, 1944,

IMPROVEMENTS IN ACID-RESIST-
ING SILICON IRON ALLOYS

Valuab le corrosion resisting properties
of the silicon iron alloys containing up-
wards of 14 percent silicon are well known
in the chemical industry. Since their dis-
covery some thirty years ago and their ap-
plication in the construction of chemical
plant the experience of chemists and en-
gineers has shown that in spite of their
excellent corrosion resistance these alloys
which are used in the f-orm of castings, are
subject in their use to certain restrictions
and limitations. These limitations arise
from (a) a tendency to unsoundness, (b) a
tendency to crack and (c) a certain degree
of hardness and brittleness.

The first two of the limitations of cast-
ings in silicon iron are of major importance
in that they govern the reliability of such
castings in service. The importance of re-
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SHIPPING
CONTAINERS

ALPHA PICOLINE
99% Minimum

It shall have a distillation range
from the very first drop to dry
point not exceeding 2.0° C., in*
eluding the temperature of
129.3° C.

Very soluble in water. Soluble
in most common organic sol-
vents including alcohols, esters,
ethers, ketones, aliphatic and
aromatic hydrocarbons.

Pharmaceuticals, resins, dye-
stuffs, rubber accelerators, in-
secticides.

791 lbs.

400-Ib. drums.
35-Ib. cans.

BETA PICOLINE
90% Minimum

95% shall distill within 3 range
of 2.0° C., including the tem-
perature of 144.2° C.

Very soluble in water. Soluble
in most common organic sol-
vents including alcohols. esters,
ethers, ketones, aliphatic and
aromatic hydrocarbons.

Pharmaceuticals, resins, dye-
stuffs, rubber accelerators, in-
secticides, nicotinic acid.

8.01 Ibs.

400-Ib. drums.
40-Ib. cans.

GAMMA PICOLINE
95% Minimum

95% shall distill within a range
of 2° C., including the tem-
perature of 145.4° c.

Very soluble in water. Soluble
in most common organic sol-
vents including alcohols, esters,
ethers, ketones, aliphatic and
aromatic hydrocarbons.

Pharmaceuticals, resins, dye-
stuffs, rubber accelerators, in-
secticides.

8.01 Ibs.

400-Ib. drums
40-Ib. cans.
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® With unusual production and delivery facilities,

plants in 17 strategic locations, and offices in major cities,

Reilly offers a complete line of coal tar bases, acids, oils,

chemicals and intermediates. Booklet describing all of these
products will be mailed on request.

REILLY TAR & CHEMICAL

CORPORATION

Executive Offices: Merchants Bank Building, Indianapolis 4, Indiana
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FILTROL'S* CATALYSTS ARE

CAN BE "TAILOR MADE” TO FIT YOUR INDIVIDUAL
HYDROCARBON CONVERSION PROBLEM!

More and more Hydrocarbon chemists in all fields of hydrocarbon conversion
are looking to Filtrol’s Catalysts for the solution of their problem. * If you have
a hydrocarbon to convert- take the lead of the petroleum industry - depend
on Filtrol to do the job. Filtrol Catalysts arc flexible-can be adapted to fit your
hydrocarbon conversion problem — accomplish many results not heretofore
thought possible-and do it with utmost economy-on a practical commercial
basis. * Our Research and Development Departments will gladly work with you
on your individual problems. Rg us PR O(f.

FILTROL CORPORATION

GENERAL OFFICES: 634 South Spring Street, Los Angeles 14, California
PLANTS: Vernon, California and Jackson, Mississippi

FILTROL

CATALYSTS and ADSORBENTS

PRODUCTS OF FILTROL RESEARCH AND DEVELOPMENT

liability in service arising from the elimi-
nation of unsoundness and the avoidance
of the risk of cracking can be regarded as
the principal motive underlying a large
part of the investigations which have been
undertaken.

From a metallurgical point of view the
important considerations in determining
soundness in commercial castings in this
alloy are the gas content, particularly hy-
drogen, the carbon content, and the cast-
ing temperature. W ith a hydrogen con-
tent not in excess of 2 ml. per 100 g.,
a carbon content closely approximating the
eutectic value for the particular com-
position, and a casting temperature be-
tweep 1,220 to 1,280 dcg. C. (disappearing
filament pyrometer) conditions of maxi-
mum soundness and freedom from hot
tears arc obtained. For simple general
corrosion resistance a silicon content of not
less than 14.25 percent is desirable.

The possibility of the existence of in-
ternal stresses in silicon iron casting has
been demonstrated and also the effect of
heat treatment in minimizing the magni-
tude of, and possibly removing, such
stresses. The existence of the unstable
carbide phase and the brittle “eta” phase
has been encountered and the influence of
heat treatment and the careful control of
the silicon content in removing risks of
internal stresses from these causes has been
recognized. The recognition of the pres-
ence of internal stresses and their removal
or reduction by heat treatment goes a long
way towards the avoidance of the risk of
cracking in these castings.

Control over the soundness and tend-
ency to crack has resulted in improved re-
liability in acid resisting silicon iron cast-
ings. It would be reasonable to expect
that, an improvement in soundness and re-
duction in magnitude of internal stresses
would be accompanied by an improvement
in strength properties. The published
data relating ,to strength properties are
hardly sufficient to enable a quantitative
comparison to be made, but it is thought
that an average transverse rupture modulus
of 18 tons per sg. in. does represent an
improvement in ultimate breaking
strength.

J. E. llurst, before joint meeting of the
Chemical Engineering "Group and the In-
stitution of Chemical Engineers, Ixnidon,
May 23, 19-14.

FISCHER-TROPSCH HISTORY

W hile the extent of American petro-
leum resources is a controversial subject,
there is unanimous agreement that proc-
esses for the production of alternative
liquid fuels should be investigated and de-
veloped in the interests of national de-
fense, both present and future. The
Fischer-Tropsch synthesis of petroleum
employs gas as a raw material and, conse-
quently. represents a potential new use
for gas.

During World War |, Germany had
suffered somewhat from a" shortage of
petroleum. After the Armistice, work was
begun to discover methods for producing
gasoline and similar products from mate-
rials available to the Germans. In 1923
Franz Fischer and Hans Tropsch pro-
duced Svnthol (synthetisches oel) from
water gas at high temperatures and pres-
sures. This product although of value as
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a chemical raw material was not satisfac-
tory as a motor fuel. Its chief importance
to the Germans was that water gas, a mix-
ture of carbon monoxide and hydrogen,
could be produced from coal or coke. Thus
the production of synthetic fuel was com-
pletely independent of petroleum.

Further development of the Fischer-
Tropsch process led to the discovery in
1926 of the Kogasin (Kohlc-gas-benzine)
synthesis at atmospheric pressure and low
temperatures. Kogasin is comprised of the
following products:

PI'IPCail

8

00

22
Jo

Bottloil gas (propane
Gasoline
Diesel ni
Pnrnflin wax..
The Kogasin oil as such cannot be used foi
motor fuel since it lias an octane number of
about 20. However, cracking and addition
of tetraethyl lead can be used to produce
a product of suitable octane number.
Since development work on a semi-coin
mercial scale proved successful as early as
1933, many full-scaleinstallations  were
placed in operation in the period 1933-40.
In 1936 the combined German produc-
tion was 805,000 D)L of oil per year
whereas the yearly capacity was estimated
at over 5J million bbl. per vear in 1940
or about 10 percent of the "total prochic
tion available to Germany from all sources.
The chief advantages of the processes arc
that the plants are relatively simple in con-
struction, steel requirements are iiol ex
cessive, low-grade coal may be used, and
comparatively smallinstallationsmav be-
set up in isolated localities as a protection
against bombing.

In addition to the main product, gaso
line, a number of other products of value
are produced. The diesel oil obtained is
of very high quality. From the products
of Kogasin, a good grade of lubricating oil
can also he produced. Since 1936 the
paraffin wax has been employed for the
production of synthetic fatty "acids, from
which soap, cooking fats and artificial but-
ter may be produced.

While the industrial development of
fhe Fischer-Tropsch process has been con
fined mainly to Germany, the Japanese
have been active in development of the
process”and were producing an estimated
2J) to 2} million bbl. of oil per year in
1939. American scientists at the Bureau
of Mines were investigating the Fischer-
Tropsch process as early as 1928 and,
since about the middle of 1943, have
again actively pursued the subject. Brit-
ish, French and Russian investigators have
also contributed to the development of
the process.

Since the start of World War 11, two
new developments have been announced,
“naphthene synthesis” and *“iso-synthesis.”
The second process is of special importance
since it implies that high-octane aviation
gasoline can be produced. A deficiency of
the process up to the present has been the
fact that only straight-chain paraffin hy-
drocarbons are formed from which high
octane gasoline could be produced only bv
means of additional processes.

A study of previous work lias led to a
theory of the mechanism of the reaction.
By means of the theory, the choice of
catalyst and reaction condition has been
narrowed so that it may become possible

PLANNING TO
CHANGE YOUR

PLANT LAYOUT POR

If You Need CONVEYORS Thai Can Give
a "LIFT"... Ask STANDARD CONVEYOR!

B EFORE you decide on those
changes — before you invest a
cent of money — before a brick is laid
or a nail driven — check your plan on
the score of conveying and conveyors.
Conveyors can be built to do more
than just carry in a horizontal plane.
For example, push bar conveyors
can carry and move packages and con-
tainers up a slope or incline at 30, 45,
or 60 degree angles; vertical lift con-
veyors will carry commodities straight
up and down to the height of several
floors. These conveyors that lift and
lower can be used individually or com-
bined with a conveyor system to pro-
vide uninterrupted flow of commodities
between floors.

Push bar conveyors and vertical lift
conveyors are part of Standard Con-
veyors wide variety of equipment—
power and gravity conveyors in belt,

roller, chain, and slat types; spiral
11tKING AND PORTABLE
LIFTING MACHINES PILERS
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chutes, tiering machines, portable
pilers, pneumatic tube systems.

It’s well to remember that Standard
Conveyor has been headquarters for
conveyors for more than 40 years; we
are qualified by long experience to
recommend and build efficient equip-
ment for any given installation. Write
for catalog CM-104, "Conveyors by
Standard”— a profusely illustrated ref-
erence book that will prove very useful
to you.

STANDARD CONVEYOR CO.
General Offices: North St. Paul 9 pinn.
Solei and Service In Principal Citlei

SPIRAL
CHUTES

PNEUMATIC
TUBE SYSTEMS



Oil Colei's -«

ONDENSING
40,000 POUNDS OF
STEAM PER HOUR

(Capacity at 10 pounds gauge pressure)

This unique installation of 3Young Quad Condensing
Towers wasrecently completed  fora Southern lllinois
refinery engaged in the production of Iso-Butane and
Butane for the synthetic rubber program. Here's another
outstanding example of Young engineers' ability to adapt
'standard™ Young products to specialized assignments.
Young Quads and Young Evaporative Coolers and Con-
densers are receiving recognition in te* oil, gas and
synthetic rubber fields for their highly efficient operating
features. Write for engineering data.

YOUNG RADIATOR CO., Dept. 454-K— Racine, Wis., U.S.A.

Distributors: The Happy Co., Tulsa, Okla. + A. R. Flournoy, Bell
(Los Angeles), Calif. < Wrightson-Campion, New York, N. Y. =
W. P. Nevins Co., Chicago, IlIl. <Export: Ameresco, Inc,
New York, N. Y.

YOUNG COILSembodypatented constructionfeatures;
are widely used in heating, air conditioning, evaporat-
ing and condensing systems. All are thoroughly tested
and accuratelyrated. Representatives inprincipal cities.

murloOMDS
PRODUCE MORE
SALVAGE SCRAP

WIN THE WAR

HEAT TRANSFER PRODUTCTS

Gas, Gasoline, Diesel Engine Cooling Radiators = Inlercoolers ¢ Heat

Exchangers « Engine Jacket Water Coolers « Unit Healers «Convectors * Condensers
fraporat&rs <« Air Conditioning Units < Heating Coils ¢ Cooling Coils ¢ and a
- complete line of Aircraft Heat Transfer Equipment.
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V Compressors
V Engines
v Pumps

KEEP E
HUMMING!

T?/pe No. 270. Designed especi-
ally for gas compressors.
France Metal "Full-Floating™
Packing is outstanding for Its
long wearing qualities. Elimi-
nates frequent shut-downs.

Type No. 190. Designed for
shallow stuffing boxes requir-
ing W packing or larger —
pressures to 150 pounds.

Specify the packing that L-A-S-T-S—
FRANCE "“Full-Floating" Metal Packing.
Ask for Folder No. M-4.

THE FRANCE PACKING COMPANY

Tacony, Philadelphia, Penna.
Branch Ollices in Principal Cities

Original
fkaxce
MUTAI. I'tt KIM,
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FOREIGN LITERATURE ABSTRACTS

GLASS ELECTRIC FURNACE

A glass furnace has been designed for
experimental work which can be used up
to about 400 dcg. C. Such a furnace is
easily made and is very convenient since
its contents can be observed at any time
during heating. It consists of a tube of
Jena glass provided with two ground glass
joints. Brass bands are fixed on each end
which hold the terminal and the ends of
the nichromc winding. A thermocouple
may be inserted into a fused-in pocket. A
glass mantle supports asbestos rings and
serves to reduce external radiation. The
sample to he heated is contained in a
boat, or may be put in a special little tube.
Distribution of temperature throughout
the interior of the furnace is uniform.

A furnace 1 m. long and with a diameter
of 5¢cm., to be operated on a 220-v. supply,
should have a winding of 9 m. of nichrome
wire with a resistance of 6.3 ohms per m.

For temperatures of up to 600 deg. C.,
the heating-tube should be of Supremax
glass and the winding of lower resistance
and capable of carrying a correspondingly
greater current. The inner tube should be
longer than the mantle when working at
this higher temperature. This particular
design is not suitable for temperatures
above 600 deg.- C., even if fused silica tubes
arc employed, since external radiation be-
comes too great. The furnace tube can
be supported on a stand made of wood
with asbestos insulating rings. Such fur-
naces have been used very successfully over
long periods and are particularly valuable
in view of present materials shortages.

Digest from “Electric Furnaces In Gluss"

by It. Fricke and F. It. Meyer. Chem.
53, Feb. 11)42. (Published in Germany.)

QUININE IN BRAZIL

Like most tropical and subtropical
countries, Brazil is always faced with the
problem of fighting malaria. Many efforts
have been made to find or produce a sub-
stitute for quinine but these have all been
unsuccessful for one reason or another.
Work in this field and on the development
of cinchona and its alkaloids has been
supported by the University Research
Funds for National Defense of Sao Paulo.

Specimens of Brazilian cinchona bark
submitted for analysis have shown four
percent total alkaloids and 0.7 percent

quinine. Theicforc, although there arc
quinine-bearing species of cinchona in
Brazil, their quinine content is so low and
they are so diffcultly accessible that it would
hardly be worthwhile collecting the bark
for commercial purposes. The best answer
to this problem would be the cultivation of
cinchona trees. Such trees were introduced
in Teresopolis 80 years ago and more re-
cently in other regions and were raised very
successfully.

Chemical analysis of the barks is ex-
tremely important in order that only satis-
factory materials may be selected for indus-
trial purposes. The bark of Cinchona
calisaya war. Ledgeriana, for example, which
is grown in Java, contains 10 percent total
alkaloids and 7 percent quinine.

The federal government of Brazil has a
contract with Bolivia for 300 tons of
Bolivian cinchona bark annually. While
this supply will take care of the immediate
needs of Brazil, a crop of trees could be
raised which would have a high vyield of
alkaloid and would supply a good quality,
uniform raw material for chemical manu-
facture of quinine. Such a crop of trees
could take care of all Brazil’s requirements
of this drug. Ibis important that the other
alkaloids contained in the bark, as well as
the quinine, have anti-malarial properties,
since these alkaloids are found to have just
as good anti-malarial effect as quinine with-
out being as toxic.

Digest from "The Problem of Cinchona

and its Alkaloids in Brazil,” by Richard
Wasicky, Revista Brasiielra <c Quimica
XVII, No. 98, 120-121. 1041 (Published

in Brazil.)

SOLUBILITY OF CAFFEINE

In studying the chemistry of caffeine
and the extraction of this material from
the coffee bean, it is important to know
its solubility in coffee oil. The oil was
first extracted from the bean with gasoline
and the caffeine removed by means of boil-
ing water. In order to determine whether
extraction of the caffeine was complete, a
drop of the extract was placed on a glass
plate, the water evaporated and the residue
examined under a microscope. The
absence of any crystals indicates the end
of the operation. The oil was then heated
on a hot water bath and centrifuged for
complete elimination of water. The caf-
feine was then added to the oil, which was

NO "GLAND TROUBLE”’

because

UNITROL Level -Controller

has no packing glands or stuffing box

On recirculator systems of condenser hotwells, de-
aerators—or wherever the level of liquids must be
controlled—UNITROL will do it more accurately! Sim-

eliminates

. self-contained
trouble-making
tion is minimized.

. this exclusive design
restrictive elements. Fric-
Action is free and unhampered.

Feed or drain is regulated promptly and positively.
Available for temperatures up to 750° F.—in valve
sizes ¥2" to 4"—and with the fine craftsmanship for
which K & M has been recognized for 75 years. Our
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Department will be glad to make specific
ations.

WRITE FOR GENERAL CATALOG 66.*

KIELEY & MUELLER,
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Manufacturers of Pressure and Level Controls
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Ih Paris

LAYNE WELLS AND PUMPS

..are M ill oh thejob!

Surviving the days of ruthless enemy occu-
pation, Layne Wells and Pumps are still on
the jobi With the exception of some cases
of sabotage or wilful enemy destruction,
those Layne Wells and Pumps are still pro-
ducing somewhere near 90,000,000 gallons of
water daily.

The Paris wells are 3,000 feet deep, with
their corrosive proof, Layne built shutter
screens set in the famed green sands forma-
tion. They were installed in 1928-29 by
Layne-France Company, one of Layne’s many
affiliated companies. The city officials of
Paris, after thorough investigation, selected
Layne Wells and Pumps from a field of the
keenest world-wide competition. Their confi-
dence in the equipment has been more than
justified.

Today in liberated Paris, rebuilding is
already under way, but little or no work will
be required to keep Layne Wells and
Pumps spinning merrily along and producing
ample quantities of water.

Layne Well Water Systems have also made
great records in other war zones; Dakar,
Tunis, Casa Blanca and London. They have
long lasting quality that more than amply
fits them for any peace-time need.

For late |literature, address Layne &
Bowler, Inc., General Offices, Memphis 8§,
Tennessee.

AFFILIATED COMPANIES: Laync-Arkansas Co..
Stuttprart. Ark. * yne-Atlnntic Co., Norfolk.
Va. ~* zﬂ/ne-Centra Co.. Memphlds, Term. *
Layne-Northern Co., Mishawaka. 'Ind. * Layne-
Louisiana Co., Lake Charles. La. * Louisiana
Well Co.. quroe* La. * Layne-Ncw York Co..
New York Cit Layne-Northwest Co.. Mil-
waukee, Wls. Layne-Ohlo Co.._Columbus. Ohio
* Layne-Texas Co.. Houston, Texas * ayne-
Co.. Kansas City. Mo. * Layne-Wostern
>0. of Minnesota. Minneapolis. Minn.” * Interna-
tional Water Supply Ltd.. London. Ontario, Canada

WELL WATER SYSTEMS
DEEP WELL PUMPS



How to
Maintain
COARSE
SCREENING
ACCURACY

U NEWARK
Press-Crimped Space Cloth

Note the crimping. It's strong; lock-crimp; vise-like. Heavy
pieces falling on to the screen will not push the woof wires
ahead or spread the warp wires. Spacing is maintained
and with it screening accuracy.

Our ability to make accurate wire cloth is due to these
factors: Nearly 70 years experience in making cloth and in
designing machinery for making it; making use of the most
modern machinery possible; skilled workmen.

NEWARK FOR ACCURACY is not an empty phrase.

NEWARK
/"ACCURACY

NEWARK WIRE CLOTH COMPANY

350 Verona Avenue Newark 4, N. J.
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heated to the desired temperature on a hot
water bath and stirred by means of a me-
chanical agitator for an hour. The oil was
filtered at the same temperature and the
nitrogen contained in the filtrate deter-
mined by Kjcldahl’s method. A check de-

Solubility of Caffeine in Coffee Oil
2. Percent

50

75

100
termination was also made with decaffein-
izcd oil. The factors used for conversion of
nitrogen into caffeine were 3.47 and 3.78
respectively for anhydrous caffeine and
crystallized caffeine. Tire attached table
shows the solubility of caffeine at the tem-
peratures used in these experiments.

Digest from "Solubility of Caffeine in
Coffee Oil” by Lulz Ribeiro Guimaraces
Rcvista de d/uirnlca Industrial XI1Il. No.
148, 20 (1944). (Published in Brazil.)

BABASSU OIL

The Polin Laboratories of Rio de
Janeiro have made an investigation on the
changes that take place in babassu oil,
specifically the hydrolysis of glycerides and
the oxidation of unsaturated fatty acids.

Free acids in the oil, when exposed to
air for a period of 33 days, showed an in-
crease of 0.14 percent in oleic acid up to
the IItli day, and continued increasing
gradually until the 33rd day when the
free acid represented by oleic acid, exceeded
the initial value by 0.17 percent.

By the 8th day this same oil had a very
low peroxide content (0.086 mg. of iodine
per gram of oil). By the 33rd day this
value was 0.184 mg., double the initial
value. The peroxide content therefore in-
creases more progressively than that of the
free acid, which shows that the consti-
tuents of the oil are more susceptible to
oxidation than to hydrolysis. A sample of
this same babassu oil after exposure to the
action of ultraviolet rays and air shows
three times the peroxide content of the
original oil.

Digest from "Changes in Babassu Oil,”

L R. Guimaraes, Anols da Associacao

by
Quimica do Brasil, n. No. 4, 202-5, 1943.
(Published in Brazil.)

PLATINUM METALS FOR
TECHNICAL USE

Choice of a particular platinum metal
for technical use depends upon the con-
ditions to be met. The six metals resemble
each other, but they also show marked
chemical and physical differences. Plati-
num is characterized by its resistance to
oxidation and its ready solubility in aqua
regia. Rhodium,tiridium, ruthenium and
osmium,.however, are scarcely attacked by
this reagent or only superficially oxidized
at the most. Palladium is much more re
active, being soluble in nitric acid alone.

One of the most important technical
properties of platinum is the ease with
which it is alloyed with a number of other
metalst This property is even more pro-
nounced in palladium, which is the most
reactive of the platinum metals chemically.
It is dissolved by hydrochloric acid or
sodium chloride in the presence of free
chlorine. It may be readily obtained in
the metallic state .by reduction of aqueous
solutions of its salts. At red heat palladium
is converted to palladium oxide, which de-
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composes at a higher temperature. Hence
palladium possesses good thermal stability.
An important property is its ability to form
an' insoluble yellow compound with di-
methylglyoxime.

Most important chemical property of
rhodium, apart from its insolubility in
aqua regia, is the case with which it forms
a stable sulphate. Rhodium can be
brought into solution by fusion with
potassium bisulphate and thus separated
from palladium. An aqueous solution of
this sulphate is also the best electrolyte for
production of rhodium plating, an im-
portant use for this metal. Rhodium has
a strong tendency to form intermetallic
compounds, such as Bi,Rh, instead of
giving mixed crystals with other metals as
do platinum and palladium. This is valu-
able in the separation of rhodium from
the other metals. It is also very resistant
to heat. Although it oxidizes above 600
deg. C. the oxide decomposes before it can
volati]ize.

Iridium may be brought into solution
readily only by the use of sodium chloride
and chlorine, but its solutions are very
resistant to reduction to the metallic state.
It is not as stable to oxygen as platinum,
palladium and rhodium. Above 700 deg.
C. it forms iridium oxide which is volatile
below its temperature of decomposition,
making this metal unsuitable for use at
high temperatures.

Ruthenium and osmium resemble each
other closely. They readily form tetroxides,
even at room temperature as is the case
with osmium. These oxides are very
volatile so that alloys containing any ap-
preciable proportion of these metals are
of no value for prolonged use at elevated
temperatures.

Digest from “Platinum Metals” by K

Kutbardt, Ghent. Tech. 117, May, 1942,
(Published in Germany.)

BRAZILIAN SALT

Brazil holds a high place among the
world’s principal producers of sea salt. Its
salt works are distributed over 11 states,
ranging as high as 123 such establishments
in Rio de Janeiro, 204 in Maranhao, and
330 in Sergipe. In addition to its house-
hold and other more general uses, salt is
an important raw material in the chemical
industry. Two of its derivatives, soda ash
and caustic soda, are essential in such in-
dustries as cellulose, paper, glass and cera-
mics as well as the manufacture of chemi-
cals such as chlorine, hydrogen and sodium.
In addition, the mother liquors from sea
salt manufacture are rich in magnesium
and potassium and can serve as a source
of sodium sulphate, magnesium sulphate,
potassium chloride, bromine and metallic
magnesium.

Brazil’s salt production has been in-
creasing but it is still not sufficient since
Brazil consumes approximately 600,000
tons annually. This situation is due to the
difficulty of transportation, high cost of
freight and lack of proper coordination of
the industry. The National Institute of
Salt was established in 1940 for the pur-
pose of remedying this situation; the In-
stitute has already done a great deal of
corrective work on this problem.

Digest from “Mineral Resources. Brazil,

1942, Bulletin No. DO,'58-55, 1943. (Pub-
lished in Brazil.)
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REX-WELD combines 8 other advantages
with MAXIMUM FLEXIBILITY

REX-WELD is preferred by many

designers and manufacturers. Be-

cause of its satisfactory perform-

ance under difficult conditions

for long periods of time, mainte-

nance requirements are reduced
to a minimum.

In addition to providing maxi-
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CORRUGATED Flexible Metal

AEXIBLE METAL HOSE
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and temperatures to IOOOO0F., re-
mains air-tight longer, is leak-
proof even after hard usage, can
be used for liquids that are
searching and will withstand
prolonged flexing.

Chicago Metal Hose Corpora-
tion manufactures a type of flexi-
ble tubing to meet every require-
ment. Our engineers will be glad
torecommend the type bestsuited
to meet your particular require-
ments. Write for catalog and
complete information.

HOSE Corporation

mnvuiooD, IlIlinois

Plants: Maywood ‘and Elgin, Il
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NE OF THE NEW lightw eight Johns-Manville In-
sulating Fireblok covers more surface than five
Insulating Fire Brick. So, when you reline furnaces with
it, you can often get the job finished several'times faster.
Consider how many hours this can save you in ;doan
time, in maintenance crew time . . . and how much faster
your furnaces can get back into profitable production.

The larger, more convenient size is the only difference
between J-M’s four new Insulating Fireblok and the four
well-known J-M Insulating Fire Brick. Either size of
these four grades of highly efficient refractory linings for
use from 1600° F. to 2600° F., has these important
advantages:

Easy cutting and fitting—J-M Fireblok can be easily cut with a
saw and shaped with a rasp. Most special shapes can be either
shop or field cut from standard slabs, reducing the inventory of
special shapes.

Minimum of joints—the large size, compared to the standard
fire brick unit, materially reduces the number and length of
joints) resulting in a thermally more efficient construction.

Economical bonding—with reduced joint length Fireblok re-
quires a minimum of air-set cement for bonding. (J-M 1626
Cement was especially developed for this use.)

Uses—Fireblok can be used wherever Insulating Fire Brick are
recommended such as for heat-treating furnaces, flues, stacks,
mains and similar equipment. Also for the lining of doors, sus-
pended arches, and, when tapered, for sprung arches of excep-
tional stability.

W rite for new booklet, IN-103A, on this J-M development.
Johns-Manville, 22 East 40th St., New York 16, New York.

MOST WIDELY USED BACK-UP INSULATION
BETWEEN 600°F. and I1900°F.-J-M SUPEREX

Made of high-quality, calcined diatomaceout
silica and bonded with asbestos fiber, Superex
combines all the desirable qualities of these two
insulating materials. Result: High heat resistance
and exceptional insulating efficiency. Ideal for
boiler walls, furnaces, etc. Available in 3", 6", 9"
and 12" by 18" and 36" blocks. Other lengths to
order. Various thicknesses.

Johns-Manville

INDUSTRIAL INSULATIONS

FOR EVERY TEMPERATURE... FOR EVERY SERVICE
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WORLD PHOSPHATES

Phosphates and Superphosphates. Sec-
ond edition. By A. N. Gray. Distri-
buting agents: Il. K. Lewis & Co., Ltd..
136 Gower St., W. C. 1, London. 416
pages. Price 21 shillings.

Reviewed by F. S. Lodge

This is a greatly expanded second edi-
tion of this worthwhile book which first
appeared in 1930. The author is secre-
tary of the International Superphosphate
Manufacturers Association. lie is well
qualified to prepare a world-wide treatise
on the subjects covered, which include
chapters on the world deposits and re-
serves of phosphate rock and other phos-
phate minerals, and on their production
and consumption in agriculture and com-
merce. Other chapters cover the methods
and practices in the production of normal
and concentrated superphosphates, basic
slag, calcined phosphate, and other phos-
phate bearing products used in w'orld agri-
culture, their cost of production and their
utilization and consumption.

It is well illustrated with 38 pictures,
mostly of phosphate rock mining methods
and machinery for superphosphate manu-
facture. Many tables and analytical data
appear throughout the text and in addi-
tion there are 155 statistical tables on
phosphate rock and superphosphate world
trade. Maps of the phosphate rock de-
posits of the world are on the inside
covers.

This is the most comprehensive work
on world phosphates that has been pub-
lished. The library of every chemist, engi-
neer, and manufacturer dealing with phos-
phates should contain a copy.

STRUCTURE AND REACTIVITY

The Chemistry of Cellulose. By
Em/I Heuser. Published by John Wiley
& Sons, New York, N. Y. 1660 pages.
Price $7.50.

Reviewed by M. L. WoKroin

The long-awaited revision of Prof,
Emil Heuser’s textbook of cellulose chem-
istry (1920: 1924) has at last appeared.
The result is now much more than a text-
book, it is a compendium and critical
digest of the literature of cellulose with
emphasis on the scientific rather than on
the purely applied aspects. Due con-
sideration has been given to the micro-
scopic and submicroscopic structure of the
cellulose fiber. The work forms a coherent
and unified treatise. The literature cita-
tions are complete and exhaustive. Cellu-
lose publications are prone to be long and
detailed so the critical digest and classifi-
cation of this immense literature by the
author is a significant achievement. The
general treatment given to the subject by
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RECENT BOOKS RECEIVED
Bra/Jl on the March. By M. L, Cooke. McGraw-
Hill (Wittlesoy House). $3.

Th© Chemical Industry By .1 Perry. Loim-
mans. Green. $1.75

Coal Tar Fuels. Ed. by J. S
of Tar Distillers, London. 35s.

Sack. Assn.

Commermal Methods of Analysis. By P & 1.
Snell & F. M. Bitten. McGraw-Hill.

Gen e”ral get]emlstry By J. A. Timm. McGraw-
Hi

Historical Geoiosry. By R. C. Hussey. McGraw-
Hill. $3.50.

Ephraim,

ed. b
Roberts. Y

Inorganlc Chemistry. By F.
C. Nordo-

L. Thorne & E’ R.
$8.75.

man

Metallo raBp and Heat. Treatment of Steel.

y E. T. Teiehert. McGraw-Hill. $5.

The Technique of the Terram By H. A
Musham. Reinhold. $3.85

lines and Applications of Chemicals and Re-
lated Materials. Vol. 1. By T. C. Gregory.
Reinhold.

Prof. Heuser has been more from the
standpoint of the organic structure and
reactivity than from the standpoint of
the physics of high polymers. The treatise
thus distinctly supplements rather than
duplicates the compilation of Ott and col-
laborators, which likewise is a recent addi-
tion to the American literature on cellu
lose.

RECENT ADVANCES

Colloid Chemistry, Vol. V Collected
and edited by Jerome Alexander. Pub-
lished by Reinbold Publishing Corp.,
New York, N. Y. 1,256 pages. Price
S20.

Reviewed by Il. L. Spaulding

This book is a welcome addition to the
well-known series on colloid chemistry.
Since the first two volumes Sppeared.
nearly two decades have passed and much
significant work has been done in de-
veloping the theory' and method (Vol. 1)
and in applying colloid chemistry to the
problems of biology and medicine (Vol.
2). This newest volume covers a large
part of this work in a series of sixty well
written and interesting reviews, each br-
an outstanding worker in the field. Under
the section entitled “Theory and Method,”
the subjects treated Include surface films
(W . D. Harkins), electron diffraction (L.
H. Gcrmer), x-ray analysis of.complex
molecular structure (M. L. Huggins), the
electron miscroscope (A. F. Prebus), high-
vacuum distillation (K, C. D. Hickman),
effects of mechanical stress (P. W . Bridge-
man), ultrasonics (K. Sollner), the beta-
tron (D. W. Kerst), electrophoresis (D.
A. Maclnnes and L. G. Longsworth),
high-speed centrifugation (E. G. Pickels),
chromatographic analysis (B. L. Clarke),
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and the colloid chemistry of photographic
development (S. E. Sheppard). The sec-
tion entitled "Biology and Medicine” in-
cludes discussions of proteins (W. T. Ast-
bury), plant cell membranes (W . K. Farr),
nutrition, the gene, gerontology, cancer
iLco Loeb), psychiatry (S. DeWitt Lud-
lum). and allergy (C. A. Dragstedt), to
mention only a few.

A book such as this should provide a
convenient means of keeping informed
on many of the latest advances in colloid
chemistry and as a useful source of in-
formation for those engaged in research
in medicine, biology or colloid chemistry.
It is certainly one of the most important
books on colloid chemistry that has ap-
peared for some time and is sure to prove a
worth-while addition to many scientific
libraries.

THE COMPONENTS OF VARNISII

Varnish Constituents. By Il. W. Chat-

Held. Published hv Leonard Hill, Ltd..

r Stratford PL, W. I, London. 496
pages. Price 35 shillings.

Reviewed hv Joseph J. Matticl/o

This book presents, in a concise and
comprehensive manner, the most im-
portant varnish constituents as used in the
industry today.

It begins with an extended discussion
on drying oils, and among the synthetic
drying oils' it emphasizes the value of dc
hydrated castor oil in varnishes. How
ever, more information could have been
presented on other synthetic drying oils,
such as the conjugated linseeds and nialeic
linseeds, which arc also used. This is
followed with verv useful information on
the fatty acids and monoglycerides, which
materials arc very valuable in the pro-
cessing of synthetic resins.

The resin portion of the book starts
with the natural resins, both modified and
non-modified types. The discussion on
the latter type of resin is particularly use-
ful at this time. Attention should also
be called to the tall oil ester chapter as
these esters have taken a significant hold
during the war period. Among the syn
thetic resins presented are included the
phenol-formaldehvde and the various
modified types, alkyds, urea-formaldehyde,
melamine, polystyrene, vinyl, polyvinyl,
acetate, polyacrylic, polvmethacrylic and
chlorinated diphenyls. The paint indus-
try will be especially happy when these
resins are available again for normal uses.

It was particularly interesting to note
that mixed organic and inorganic resins
are presented. These may play a-signifi-
cant part in the industry in the future.

Following the resins, solvents and dilu-
ents are presented, covering petroleum,
coal tar esters, alcohol esters and ketones.
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* ABSORPTION

along with their functions in the coat-
ings.

A w'hole chapter is devoted to plastic-
izers. These materials will probably play
a larger role in protective coatings than
heretofore, but this will not happen,until
we have correlated the fundamental chemi-
cal function of the plasticizers with the
other film forming constituents of the
varnishes.

Next are discussed the driers and other
metallic soaps, anti-oxidants, asphalt and
pitches, and waxes. In the future, the
waxes may play a more important part in
coatings than heretofore.

Finally rubber and chlorinated rubber,
as used in protective coatings, are dealt
with.

At the end of each chapter, tables of
properties of the constituents discussed arc
included. These tables are very useful.

| agree with the author that the more
knowledge a varnish technologist accumu-
lates about the properties of available raw
materials and their function in manufac-
turing varnishes, the easier it will be for a
formulator to predict results to be ob-
tained.

This book is presented in a clear, very'
much to-the-point manner, and the sub-
jects dealt with are valuable at this time.
(We have been informed that a photo-
offset of this book is available from Inter-
science Publishers, New York, priced at
$7.—Ed.)

FOR ANALYSTS

Tiie Standardization of Volumetric
Solutions. Second edition. By R. B.
Bradsfreef. Published by Chemical Pub-
lishing Co., Brooklyn, N. Y. 151 pages.
Price $3.75.

Reviewed by F. C. Nachod

Mr. Bradstreet’s little booklet»con-
tains a lot of useful information for those
charged with preparation and standardiza-
tion of volumetric solutions. It briefly
touches the calibration of volumetric equip-
ment, then leads over to indicators and
standard substances, and then discusses
standardization proceedings. A table of
logarithms at the end of the booklet would
normally have been helpful; however, the
print is so small tliat it makes for difficult
reading.

Your reviewer still frowns upon the use
of "molecular weight” for inorganic sub-
stances which even in crystalline form are
composed of ions and not of molecules.
The term “formula weight” is by far
preferable and the use of molecular weight
seems to be stepping backwards, historically
speaking, past the era of Arrhenius.

LABORATORY MANUAL

Soil and Plant Analysis. Published by
Interscicncc Publishers, Inc., New York,
N. Y. 36S pages. Price $4.50.

Reviewed by F. S. Lodge

Tins book is a monograph from the
W aite Agricultural Research Institute of
the University of Adelaide, South Aus-
tralia, of which institution the author is
chemist. It is written as a laboratory
manual of methods for the examination of
soils and the determination of the in-
organic constituents of plants with special
consideration given to Australian and New
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Zealand conditions. The work is divided
into two parts: |, Methods for the Ex-
amination of Soils, under which are set
o ' ]

forth _specmc, detalled_ methodg for the Y O U D O N T H A V E A N Y
collection and preparation of soil samples
and their mechanical and physical exami-
nations and analysis, as well as com-
plete methods for the determination by C L O G G E D F E E D T R O U B L E
chemical analysis of their various constit-
uents; 1l. Methods for the Determina-
tion of the Inorganic Constituents of
Plants wherein are given methods for the -
collection and preparation of plant S h m
samples and their ashing in preparation for ave Crus Ing Oney aS you
chemical analysis, including detailed chem- . .
ical methods of analysis for each of the d t t t I
more common constituents as well as for re uce We y S IC I I Ia. erla S
the trace elements.

Each chapter includes a reference bibli-
ography international in its coverage. The © When you reduce wet or sticky materials, get the

author is very favorably known to soil -advantage of the DIXIE Moving Breaker Plate which never
technologists of this country, as is his

SR - . . clogs. It positively eliminates all trouble and loss of time
institution. This book will be especially . .

valuable to any scientist or technician heretofore experienced. The various parts of the DIXIE
working with the soil or plant technology are constructed to withstand hard and continuous wear
of Australia and New Zealand. It no and assure uninterrupted service under any conditions. It
doubt bears the same relation to that type Is simple and easy to operate— the few adjustments neces-
of research in those countries as does the b d ickly b . . d

publication “Methods of Analysis,” of the sary can be made quickly by an inexperienced operator.
Association of Official Agricultural Chem- The DIXIE handles a wide variety of materials and, be-
ists, to similar work in this country. cause of its various adjustments, crushes to a minimum

PRISM AND GRATING of fines or pulverizes to a maximum. Made in 14 sizes.

Experimental Spectroscopy. By Ralph Let us reduce a sample of your materials and give you
A. Sawyer. Published by Pientice-Hall, our suggestions as to the proper type of Hammermill
New York, N. Y. 323 pages. Price $5. g,g ) prop yp

best suited to your requirements. Send for our 32-

Reviewed by Edwin K. Jaycox bookl hich g . . : L
This book discusses prism and grating ooklet which gives interesting descriptions,

spectrographs and the techniques involved tions, etc.
in their application in the fields ranging
from the vacuum region of the extreme DIXIE MACHINERY MFG. CO.
ultraviolet through the far infrared. The 4172 Goodfellow Ave. 5*. Louie
material is presented in a concise but
thorough manner starting with the funda-
mental theories involved and following
through to the practical means of applica-
tion. The book is well planned and is
excellent for the student of spectroscopy
as well as for the experienced spectroscopist
who must service and maintain spectro-
graphic equipment and use it in the many
fields in which it is applicable.
Five chapters are devoted to the prin-
ciples, theory and construction of prism
and grating spectrographs. These chapters
are of inestimable value to the spectro-
grapher in evaluating his instruments both
as to their capabilities and limitations, and
to those who contemplate the purchase of
spectrographic equipment as an aid in
selecting the instrument best adapted to
their problems. In these chapters all types
of instruments from small hand spectro-
scopes to the largest prism and grating e no delays in
spectrographs are described. The optical production
elements including slits, lenses, prisms,
gratings, mirrors and the many possible
arrangements of these parts are discussed.
Methods are given for testing the various

e greater out-
put with same

optical elements for defects, and for ad- or less power D I X I E

justing complete optical trains for highest

efficiency. The discussions given are suf- e uniform prod- H A M M E R M I L L S /G
ficiently complete in most instances, par- uct every day 1

ticularly in regard to the fundamentals

involved. CRUSHING ---PULVERIZING

Several chapters are devoted to the dis-

i f the th d licati f
;gcszlsg(r)]ryosptecetrotgf:gzicagppgfzftdg?t;ﬁgluz- 6518 G R I N D I N G - T T S H R E D D I N G

ing light sources and instruments for
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. . just the sort

measuring; wavelengths and spectral in-
tensities.  Most of the usual means of
exciting spectra arc dealt with, but in a
very general manner. Unlike the chapters
regarding spectrographs, details of the con-
struction of excitation circuits are lacking.
The expansion of this material would have
been of great value to many workers in
the field, particularly in regard to the
choice of circuit constants for spark and
a.c.-arc excitation.

Methods of determining wavelengths
are treated in considerable detail. Com
parators and measuring microscopes arc
described and their applications illus-
trated. The author lists most of the im-
portant charts and tables of wavelengths
of line and band spectra, and explains their
use. Formulas arc given for calculating
wavelengths for prism and grating in
strumcnts.

Subjective and objective methods of
determining relative and absolute inten-
sities are presented. The many types of
instruments available are discussed and
evaluated for the applications for which
they arc best suited. The author deals
with the errors inherent in practically all
types of photometers and shows how to
correct for them. \ section is devoted to.
“Notes on Photographic Microphotomet
ric Practice,” which is of great value to
those engaged in making spectrochcmical
analyses.  Factors important in the de-
termination and the use of characteristic
curves are fully covered, from the methods
of recording emulsion-calibration marks to
the determination of relative intensity.
Characteristics of photographic materials
receive considerable attention, particularly
in regard to their use in photometric work.

Chapters on “Apparatus and Methods of
Infrared Spectroscopy,” “The Spectro
scopy of the Vacuum Ultraviolet,” arid.
"Spectrochcmical Analysis,” are excellent
introductions to these subjects. Only the
more fundamental aspects are dealt with
and their primary value is to the student.

This book will make a valuable addition
to the bookshelf of any spectrographic
laboratory as a reference and as an aid to
those who must test, adjust and maintain
spectrographic equipment. It should make
an excellent textbook for students of
spectroscopy. The author has dwelt more
on the fundamental theories of spectro-
scopy than upon its application. By do-
ing so lie has laid a firm foundation from
which to embark into the various fields of
applied spectroscopy, such as that of the
vacuum ultraviolet, infrared and spectro-
chemical analysis. For those desiring more
complete details on much of the subject
matter, the author has included extensive
references and bibliographies.

ACID THEORY

More Acids and Bases. A Collection of
Papers by,David Davidson; W . F. Luder;
W. F. Luder, \V. S. McGuire, and
Saverio Zuffariti; L. F. Audrieth and
Therald Moeller; and Robert Ginell.
Published by the Journal of Chemical
Education. Easton, Pa. 79 pages. Price
$1.

Reviewed by G. F. Kinnev

The acid-base concept has been the
subject of speculation and controversy since
the beginning of chemistry. Attempts to
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define an acid date to Boyle, to Lavoisier's
classical mistake, to Davy, to Arrhenius,
and more recently to Brjinsted and to
Lewis. This little volume, a collection of
six papers, indicates an increasing trend to
accept the electronic theory of G. N. Lewis
that there is no elementary acidifying prin-
ciple, but that the difference between acid
and base is one of electron structure.

Like its predecessor “Acids and Bases”
its papers are based on articles in the
Journal of Chemical Education. Together,
the two volumes are an authoritative survey
of the relative advantages of the protonic,
electronic, and solvent-ion theories of acid-
base behavior.

MOTOR CONTROL

Control of Electric Motors. Second
edition. By P. B. Harwood." Published
by John Wiley & Sons, Inc., New York,
N. Y. 479 pages. Price $5.

Reviewed by A. E. Knowlton

Increased content about control of
synchronous motors and about adjustable-
voltage controls of d.c. motors has been
added to this second edition. Advances
in the art during the intervening eight
years also are recorded. Another improve-
ment is the discussion of the controls ad-
joining the treatment of the characteristics
of motors to which they are applicable.
The chapter on electric excitation and re-
lays has been brought up to date and thus
the book is an authoritative and embracive
source of information on motor control.

ANNOTATED BIBLIOGRAPHY

Bibliography of Solid Adsorbents.
Compiled hr Victor R. Deitx. Pub-
lished by U. S. Cane Sugar Refiners
Research Project, J. M. Brown, chair-
man, Revere Sugar Refinery, 333 Med-
ford St., Charlestown. Mass. 877 pages.
Price $12.

Reviewed by F. C. Nachod

The compilation of Dr. Dcitz con-
tains, no doubt, a great deal of useful
information and will Ire of value not only
to the sugar chemist but also in some dc
gree to the research worker who deals
with adsorption problems.

W hile emphasis is laid on active carbon,
other adsorbents such as silica and alumina
and the ion exchangers which have re
cently come iii use for the-demineralizing
of sugar juices are discussed.

The main subject of this book, aside
from a historical introduction (.73 pages),
consists of over 6,000 literature abstracts.
It is regrettable, however, that, while the
literature of the field seems to be very
adequately covered, no effort was made to
include patents in this survey. The pat-
ents, admittedly, are very numerous, but
without their consideration the compila-
tion seems to be incomplete. -

In the effort to give a comprehensive
picture, the editor has over-shot his goal
and included such topics as properties of
graphite or properties of diamond. In
doing so, the emphasis which initially was
laid on “adsorption” has been thoroughly
side-tracked into a carbon bibliography.

A system of cross-references would
greatly enhance the value of the book.
Also a careful re-editing should precede a
second edition, in order to avoid mis-
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classification such as abstract 2217 on p.
313 which is wrongly included in section
11-5, entitled ionic exchange. A number
of abstracts relating to ion exchange (3875,
3889, 3916, 3929, 3949, 3992 to name a
few) are only brought under purification
of water and sewage and might easily
escape a searcher without proper cross-
referencing.

The points mentioned above, however,
should not deduct from the value of the
bibliography which is the result of a tre-
mendous amount of work and which will
be very useful for the research workers in
many fields.

FERROUS METALLURGY

Introduction to Ferrous M etallurgy.
Second edition. 484 pages. Price $4.
The Manufacture and Fabrication
of Steel. Second edition. 487 pages.
Price $4. By Ernest J. Teichert. Pub-
lished by McGraw-Hill Book Co., New
York, N. Y.

These two books are part of the Penn
State College Mineral Industries Series.
“Ferrous Metallurgy, Vol. I” is a text-
book for beginners and in it the author
devotes 180 pages to fundamental chemis-
try', physics and electricity, making special
reference to their application to metal-
lurgical processes. The remaining chap-
ters introduce the student to pyrometry,
fuels, slags, blast furnace operation, iron
founding, and the processing of wrought
iron and crucible steel.

“Ferrous Metallurgy, Vol. 11” is a
clearly written and unusually well illus-
trated volume designed to supplement the
everyday experience of the man whose
work is in the steel mill. Dr. Teichert
surveys modern practice in the operation
of the bessemer, open hearth and electric
furnaces, and the processing of steel by
rolling, forging and casting. There are
separate chapters on welding and the
manufacture of sheet and strip, wire and
tubular products.

TREATISE ON WOOD
W ood Chemistry. Edited by Louis E.
Wise. Published by Rcinhold Publish-
ing Corp., New York, N. Y. 900 pages.
Price $11.50.
Reviewed by F. C. Nachod

A. C. S. Monograph No. 97 represents

a co-operative effort of 14 experts in the
field and renders account of our present-
day knowledge of wood chemistry'. The
book is subdivided into six main parts: The
growth, anatomy and physical properties of
wood; components and chemistry of the
cell wall; the extraneous substances; sur-
face properties of cellulosic materials; the
chemical analysis of wood; and last, wood
as an industrial raw material. The names
of the contributing authors are: Harry P.
Brown, Carl C. Forsaith, Richard D. Free-
man, William M. Harlow, L. F. Hawley',
W . Oury Hisey, Edwin C. Jahn, Ervin F.
Kurth, Herman Mark, A. C. Norman,
Max Phillips, Alfred J. Stamm, Selman A.
Waksman.. Special credit goes to Editor
Wise who unified the various contribu-
tions so that in spite of the multiple au-
thorship, the book is not an incoherent
collection of papers but a uniform and
highly useful treatise.
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The Economic
Reconstruction of Europe

T HE time is fast approaching when allied and
enemy populations alike will demand a blueprint
for the economic reconstruction of Europe. The

peace plans following this World War will be writ-
ten piecemeal, and by experts, at a series of con-
tinuing conferences, such as Hot Springs, Bretton
Woods, Dumbarton Oaks and Quebec, each tracing
a new pattern for negotiation and each dealing with
a single, specific problem. In the drawing of these
plans, the United States, as owner of more than
half of the world’s industrial capacity, controller of
the only great credit reservoir, and possessor of the
largest force of highly skilled technicians and man-
agement engineers, has heavy responsibilities which
its industrial, financial, agricultural and labor leaders
cannot evade.

Just what is the problem which the world’s busi-
ness leaders must help solve in Europe?

The best safeguard of peace is economic oppor-
tunity —a good chance for all peoples to raise their
standard of living by their own ingenuity, foresight
and industry.

Frustrated and disappointed peoples, who view
the future with misgiving rather than hope, breed
fanatical demagogues who seek to divert nations
from their ills and disappointments by promising
military glory and conquests.

Consequently, an impox-tant step in building a
secure and lasting peace is to open the doors of
opportunity to the peoples of Europe.

The greatest obstacle to opportunity in Europe
has been economic nationalism.

The economic tradition of the Continent always
has been highly nationalistic. The national feeling
generated by the first World War, and the political
autonomy conferred upon many peoples by the peace
treaties, led to a great growth of economic restric-
tions. This trend was accentuated by the depression
and by the military plans of the Fascists and Nazis.
Hitler had to show his people they could be fed
even if a blockade was imposed again. The inevita-
ble result of these influences was to carry self-
sufficiency to tragic extremes.

Economic nationalism holds down the standard of
living of Europe in two ways:

1. It prevents the rise in most European countries of low-
cost mass production.

2. It operates against an efficient
labor, preventing nations from
best.

eographical division of
oing what each can do

Great machines require great markets. One great
machine of which the United States has many and
Europe few is the continuous strip steel mill. At the
outbreak of the war we had twenty-eight such mills
of various sizes, England but one, and Continental
Europe one. A building containing one of these ma-
chines is more than a quarter of a mile long and the
minimum cost of the mill is almost $25,000,000. Only
the prospect of a mass market justifies production on.
this vast, but highly economic basis.

The wasteful geographical distribution of produc-
tion is shown by the agricultural policies of Italy,
France and Germany.

In the 1930%, when lard sold for less than 8" a Ib.
in the United States, it cost 2% a Ib. in Germany.
In Italy and Germany imports of wheat were banned
and its production at home was heavily subsidized.
By the middle of the 1930%, wheat sold for $1.55 a
bushel in France, $1.97 in Czechoslovakia, $2.29 in
Germany, and $2.47 in Italy. At the same time the
United States and the other efficient world pro-
ducers and exporters (Canada, Australia and
Argentina) were restricting production and were
unable to average more than about 75" a bushel for
their wheat.

Economic unity in Europe must ultimately mean
a freedom to trade not greatly different from what
we have within the United States. Given economic
unity and the large markets which go with it, effi-
cient mass production will develop. With Europe
receiving cheap supplies of such staple foods as
wheat, pork, lard and dried fruits from overseas,
European farmers can prosper by specializing in
producing fresh foods—butter, cheese, eggs, fruits,
vegetables.

Then European agriculture will be more prosper-
ous producing its specialties, and our agriculture
(and that of the other great efficient surplus-pro-
ducing countries as well) will have greatly ex-
panded markets for our staples.

With a cheaper food supply for Europe—yet one
yielding a better price for our agriculture—Euro-
pean labor will live better. Labor now used uneco-
nomically for agricultural production will he re-
leased for industry. With big machines and semi-
automatic processes European labor can produce
more steel, automobiles, furnaces, phimbing and
electrical appliances to advance its standard of liv-
ing in coming decades, as the United States has
done in past decades.

A rising standard of living in Europe will bring



"‘Europeans to view peace with optimism and hope.
A_r(ljd world trade grows as confidence and prosperity
widen.

How would a Europe which possesses economic
unity appear to us on this side of the Atlantic?

It would he a prosperous Europe that would have
strength in its advancing industries, but as the single
great agricultural deficit area of the world, it would
be dependent upon overseas supplies for vital agri-
cultural staples. This dependence upon overseas
agricultural supplies would be greatest for indus-
trial Germany. Some people believe that a strong
Europe would be a threat to world peace. More
important, however, is the fact that a strong and
prosperous Europe would not be afrustrated Europe.
It would have found a way to achieve a rising stand-
ard of living. Furthermore, a prosperous Europe
would, economically, be a dependent Europe be-
cause, although the European industrial worker
would use more and cheaper food, he would have
it only as long as he maintained the peace.

A prosperous Europe would be of special advan-
tage to American agriculture (if we do not keep on
pricing ourselves out of the market) and of great
advantage to American industry.

The British policy of buying agricultural staples
from abroad, for example, made her, a nation of
only 45,000,000, the purchaser, in 1937, of $250,-
000,000 of all kinds of agricultural products from
the United States. In the same year the rest of
Europe (exclusive of Russia), with a population of
325,000,000 purchased only $300,000,000 of our agri-
cultural products. But with more sensible organi-
zation of its agriculture, Europe could be expected
to buy more than one billion dollars of agricultural
products from us.

By far the greatest market for an expanded Euro-
pean industry will be Europe itself.

For American industry, there will be growing
markets in Europe as industry expands. Experience
shows that the trade between different highly indus-
trialized areas is large. This country’s biggest export
markets have been with its keenest competitors—
Britain, Canada, Japan, France and Germany.

Before the war, Europe, with two and one-half
times the population of the United States, had only
one-sixth as many automobiles.

If Europe (exclusive of Britain and Russia) were
to motorize proportionately, it would need 75,000,000
automobiles. With normal depreciation this would
ultimately mean 10,000,000 cars to be prgduced an-
nually to replace worn out cars.

If one still wonders about the immense number of
things Europe might produce for herself, let him
calculate the highway expenditures, the filling and
repair station businesses that must be equipped and
maintained; and the doubling of the steel production
that would be required to make the automobiles
themselves and to reinforce with steel even a mod-
erate amount of additional concrete highways.

Another example is the electrification of Europe.
With two and one-half times our population Europe’s

consumption of electrical energy would be 175 mil-
lion electrical H.P., if the European worker were to
have the advantage of as many H.P. as the Ameri-
can. Yet, just prior to the war, Europe’s installed
operating capacity was only about 40 per cent of
this figure.

* * [}

What has been sketched for Europe is actually
much more nearly a page from the economic history
of the United States than it is mere prophecy about
a desirable future for a Europe at peace. But how
can it be achieved? And what is our part to be in
helping to bring it about?

Economic unity can be provided for the sovereign
states of Western Europe by the peace treaty or
treaties adopted at the end of the war. The pro-
visions for securing economic unity in Europe
should specifically cover:

1. Substantial freedom for persons and enterprises to do
business anywhere in Europe.

2. Reasonably free movement throughout Europe of persons
for employment, recreation and education.
3. Greatly increased freedom of trade:

a. Within Europe —through the application of a Europe-
wide agreement reducing the tariffs among all Euro-
pean countries to @ maximum of 10 or 15 per cent.

b. With the rest of the world —through reduction of
European tariffs on goods bought from overseas. This
would call for generally lower levels on manufactured
goods, and for the removal (after a reasonable period
of progressive reduction) of tariffs on all agricultural
foodstuffs and most industrial raw materials.

4. A special currency provision requiring as nearly as prac-
ticable complete currency stabilization for all countries of
Western Europe among each other.

5. Creation of an agency (with adequate revenues) through
which all Europe-wide business and other affairs affected
by these agreements would be administered for a mini-
mum period of twenty-five years.

This would permit the economic unity of Europe
to be substantially achieved. During this period,
assistance in administering the provisions would be
given by officials of the United Nations.

Near the end of such a period arrangements could
be made for a vote in the European countries on
whether or not to continue the “unification provi-
sions.” If the vote were in the negative, the United
Nations would have proper warning that additional
safeguards would be necessary to prevent war.

The suggestions made in this statement aim at
securing economic unification of Europe and thereby
promoting the possibilities of permanent peace in
Europe.

The realization of these possibilities throughout
the postwar years requires a freely expressed public
opinion in Europe to guide all who share the
responsibility for bringing peace to Europe and to
the world.

President McGraw-Hill Publishing Company, Inc.



GOVERNMENT PUBLICATIONS

The following recently issued documents are available at prices indicated from
Superintendent of Documents, Government Printing Office, Washington 25,

D. C. In
complete title and the issuing office.

money order, coupons, or check. Do not send postage stamps.
are in paper covers unless otherwise specified.

ordering any publications noted in this list
Remittances should be made by postal

always give the

All publications
When no price is indicated, the

pamphlet is free and should be ordered from the Bureau responsible for its issue.

The Synthetic Rubber Program, Plant In-
vestment _and Production Costs. By Bradley
Dewey, Rubber Director. Special Report of

Office of Rubber Director. War Production
Board.

Rayon Versus Cotton Cord for Tires. Part
21 of Investigation of the National Defense
Program. Hearings before a Special Com-
mittee Investigating the National Defense Pro-
gram, U. S. Senate, 78th Congress, 1st and
2d Sessions. Pursuant to S. Res. 6. Price $1.

Minimum-Wage Budgets for Women. Bureau
of Human Nutrition and Home .Economics.
Mistcellaneous Publication 549M. Price 10
cents.

Principles of Nutrition and Nutritive Value
of Food. By Henry C. Sherman. Department
of Agriculture Miscellaneous Publication No.
546. “Price 10 cents.

List of Antioxidants Proposed for the Pre-
servation of Edible Fats (with a Selected
Blbllogra_ph?/ of Papers and Patents). Bureau
of Agricultural and Industrial Chemistry.
AlCo4. Mimeographed.

Preparation and Use of Dusts, Sprays
Washes, and Dips Containing Rotenone for
the Destruction of Cattle Grubs. Bureau of
Entomology and Plant Quarantine. E-623.
Mimeographed.

Preliminar?/ Tests_ of Synthetic Organic Com-
pounds as Insecticides. ".Part |I. y M. C.
Swingle, A. M. Phillips, and J. B. Gahan.’
Bureau of_EntomoIog(){ and Plant Quarantine!
E-621. Mimeographed.

Dehydrated Vegetables. Tariff Commission

Call Ryerson for any kind, shape
or size of steel you need. Steel for man-

ufacturing, maintenance or construction

Report No. 5 of War Changes in Industry
Series. A statistical summary of production
and use during the war.

Mineral Wool: Blankets, Blocks, Insulating
Cement, and Pipe Insulation for Heated Indus-
trial Equipment. Bureau of Standards Com-
mercial Standard CS117-44. Price 10 cents.

Antiscatter Treatments of Glass. By Frank
W, Reinhart, Ruth A. Kronstadt, and Gordon
M. Kline. Bureau of Standards Miscellaneous
Publication M 175.

Animal and Vegetable Fats and Oils. Pre-

Price 10 cents.

pared under the supervision of Zellmer R.
JPettet.  Bureau of the Census. Price 10
cents.  Production, Consumption, and Stocks,

?uarterly for Calendar Years 1939 to 1943, In-
clusive: "and Imports and Exports for Calendar
Years 1939 through 1940, and the First Three
Quarters of 1941
Barographs. War Technical
Manual” TM  11-425.

Department
Price 10 cents.

Distilling ~ Apparatus. War  Department
Technical Manual TM 8-612. Price 10 cents.

Power Units. War Department Technical
Manual TM 11-915. Price 25 cents.

Sanitation. Navy Department, Bureau of
Ships. _Bureau of Ships Manual, Chapter 36.
Price 5 cents.

Instructions for the Operation, Care, and
Repair of Compressed Air Plants. Navy De-
artment, Bureau of Ships. Bureau of Ships

anual, Chapter 49. rice 10 cents.

Department of State,

Canol Project Areas.
Series 3S8.  Price 5

Executive Agreement

INSTOCK

Principal Products

Include:

Bars « Shapes m structural.
Plates ¢ Sheets  Floor Plates
Alloy Steels « Tool Steels
Stainless Steel « Screw Stock

...all products are available for immediate

shipment.from any one of the ten con-
venient Ryerson Steel-Service Plants. Ask
for a stock list...your guide to steel.

JOSEPH T. RYERSON & SON,

Wire ¢ Mechanical Tubing
Reinforcing Steels « Shafting
Babbitt  Nuts < Bolls
Rivets « Welding Rod < Hc.

INC.

STEEL-SERVICE PLANTS AT: CHICAGO, MILWAUKEE, ST. LOUIS, DETROIT,
CLEVELAND, CINCINNATI, BUFFALO, BOSTON, PHILADELPHIA, JERSEY CITY
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The Original Designer
and Manufacturer who
introduced Bump Pumps
to the industry —

Positive  displacement tvpo
that op-rates at slow, speeds
Bump Pumps are self-prim-
inp under high vacuums or
against head ~pressures, and
del.ver a constant volume per
revolution that is not affected
by speed or pressure. Bump
Pumps are backed by 15
yea s s ccessful  expefience
and service to the Industry.
No agitation, vibration  or
churning take place within
the pump.

Designed and made In sizes
for everv plant r**qurement
and ., available in capacities
for 22 to 400 gal. per minute.

In operation, the liquid |Is
drawn into the intake side b
vacuum suction and expelle
at the outlet side th_rouEh
piston action. Both intake
and outlet are open at all
times, but a continuously
periect seal between the two
rotors prevents liquid return-
ing into the intake chamber,
The bearings are at the end
of the shaft, entirely sep-

arate from the pumping
chamber.

Completo

details with

W | M M capacity

tables,
upon remiest.

SEIFPRIMING
NOIHURNINCACTIOS

omyp m m partsh

TAKE CARE
OF
THE PUMPS
YOU
NOW HAVE

TLBUMP pump co.

LA CROSSE * WISCONSIh
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ASBESTOS CORD

VITREOSIL

. !Ki/tlri!.i . Zl PA

IRON PROTECTOR

«fa Unsuitable, unprotected iron tubes may
nullify your gas sampling, introduce seri-
itreous Silica) tubes
avoid all danger of contamination. They '1\)|
ccmnot rust. They are indifferent to ther-
mal shock; chemically inert, non-porous.
When proPerIy protected, Vitreosil tubes
ife. May be water-cooled.

ous errors. Vitreosil

give long

TUBES

The use of Vitreosil for Gas Samplin

is fully

covered in Vitreosil Bulletin No. 3.
We will be glad to send you a copy; also

Mte w

VITRECSIL TUBE

Protect Your Gas Sampling
against errors

bID®

w

to answer any specific questions you may

care to ask us. Write for Bulletin 3.

VITREOSIL
12 East 46th Street

ADVANTAGES

Roots-Connersville Positive Displace-
ment Blowers, for aeration and agita-
tion of liquids, have the lowest power
consumption per cubic foot of air de-
livered. Also noted for non-contamina-
tion of air delivered, exceptionally long
life, and ability to carry emergency
loads in excess of rated capacities.

Twin impellers alternately suck in,
momentarily entrap, and then expel
definitely measured amounts of air, re-
sulting in the delivery of four equal
predetermined volumes each revolu-
tion of the drive shaft. Impellers need
no seal or lubrication. Capacity varies
with speed. Pressure automatically
builds up to overcome resistance on
discharge side. Write for Bulletin
22-23-B-1 1.

410 Illinois Avenue, Connersville, Ind.

Above phofo shows

wafer

sSQ®
jf7ef

«
M/ Jgy igsfej Jm*
wWJ &

m

QD

TheTHERMAL SYNDICATE,

New York 17, N. Y

"RoC ™
treatment process.

Blower used In
Capacity 300

c.f.m., 640 r.p.m., 5 Ibs. pressure.

BLOWERS
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cents..
Canada.

Agreement between the U. S. and

Establishment of the Inter-American Co-
operative Food Production Service in Peru.
Department of State, Executive Agreement
Series 385. Price 5 cents. Agreement be-
tween the U. S. and Peru.

Canol Project Exploratory Wells. Depart-
ment of State, Executive ~Agreement Series
388. Price 5 cents. Agreement between the
U. S. and Canada.

Wheat. Department of State, Executive
Agreement Series 384. Price 10 cents. Memo-
randum of Agreement between the U.

Argentina, Australia, Canada and the United

Kingdom.

Production of Industrial Explosives in the
U. S. During the Calendar Year 1943. Bureau
of tMines Technical Paper 665. Price 10
cents.

Rare and Uncommon Chemical Elements in

Coal. Bureau of Mines Technical Paper 669.
Price 10 cents.
Analyses of Kentucky Coals. Bureau of

Mines Technical Paper 652. Price 40 cents.

Accident-Record Manual  for Industrial
Plants.  Prepared by Division of Industrial
Hazards, Max D. Kossoris, Chief. Bureau of
Labor Statistics Bulletin No. 772. Price 10
cents.

Union Agreements in the Leather-Tannin
Industry 1943.  Prepared by the Industria
Relations Division, lorence ~ Peterson, Chief.
Bureau of Labor Statistics Bulletin No. 777.
Price 10 cents.

Congressional Directory, 78th Congress, 2d
Session, June 1944. Price $1.25 (cloth bound).

Renegotiation Regulations for Fiscal Years
Ending After June 30, 1943. War Contracts
Price Adjustment Board. The above publica-
tion and 12 monthly supplements is sold on
a subscription basis. rice $2. Issued in
loose-leaf form.

_ Federal Specifications. New or revised speci-
fications which make up Federal Standard
Stock Catalog have been issued on the follow-
ing items: Potassium Bromide, (for) Photog-
raphy: O-P-551. Potassium lodide, (for
Photography: O-P-558. Lamps, Electric, In-
candescent, Miniature, Tungsten-Filament:
W-L-llb (1945 Supplement). Salt, Table and
Tablets: SS-S-31b. Solder, Silver: QQ-S561d.
Price 5 cents each.

RECENT BOOKS

PAMPHLETS
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MANUFACTURERS’

LATEST PUBLICATIONS

Publications listed here are available from the manufacturers themselves, with-
out cost unless a price is specifically mentioned. To limit the circulation of their
literature to responsible engineers, production men and industrial executives,
manufacturers usually specify that requests be made on business letterhead.

Adhesive Data. Minnesota Mining & Mfg.
'Co., 900 Fauquier Ave., St. Paul 6, Minn.—
S-Bage booklet giving uses and special data
tables ' for color, bonding range, viscosity,
special features and net weight of 3-M ad-
'hesives.

Alloy. Cerium Metals Corp., 522 Fifth Ave-
nue, New York 18, N. Y.—6-page folder de-
scribing composition, range, applications of
ecerium master alloys for industrial uses.

Annual Report. American Car & Foundry
«Co., 117 Main St., Flemington, N. J.—52-pagc
45th annual report of this concern, together
with a consolidated balance sheet of the com-

any and wholly-owned subsidiaries for the

seal year ended” April 30, 1944. Also a pifc-
‘torial record of the work going on in various
plants and some illustrations of the uses to
which the products are put.

Barometric Condensers. Acme Coppersmith-
ing & Machine Co., Oreland, Pa.—4-page folder
«describing operation, installation and sizes of
.multi-jet barometric_condensers, and including
edetailed sketches. Bulletin MJ-44; also 1-page
eleaflet discussing counter-current barometric
condensers and steam jet ejectors.

Boiler Ratio Meter. Cochrane Corp., 17th
St. at Allegheny Ave., Philadelphia 32, Pa.—
Booklet describing methods of checking com-
bustion efficiency In boiler plants, setting forth
the requirements for an ideal boiler meter and
edescribing the Cochrane Boiler Ratio Meter,
said to meet the stipulations.

Casters. Faultless Caster Corp., Evansville,
Ind.-"-4-page bulletin illustrating casters for in-
dustrial use and giving specification tables for

emany types. Bulletin No. 155B.
Conveyor Systems.  Morse Boulger De-
structor ~ Co., ew York 17. N. Y.

bulletin describing an air-activated conveyor
system giving information on types of materials
which can be handled, costs ‘and special fea-
tures. Includes list of installations and ar-
rangement sketch. Bulletin No. 310.

Dampers. Thermix Engineering Co., Green-
wich, Conn.—Illustrated catalog containing data
on damper problems and featuring the Hcacon
“Controlled . Flow” Damper. Gives case his-
tories and diagrams showing increased efficiency

ained by a variety of applications: Discusses

inding, warped shafts, dynamic balance, power
requirements and simplified maintenance of
damper installations.

Direct Current Motors. Century Electric
Co., 1806 Pine St., St. Louis, Mo.—4-pagc
dimension sheet, supplying detailed information
on sleeve and ball-bearing open-rated motors,
and on ball-bearing, splash-proof motors in
horsepower sizes. os. 10-315, 10-317.

Dryers. Proctor & Schwartz, Inc., Seventh
St. and Tabor Rd., Philadelphia 20, Pa.—4-
page folder describing tray and truck dryers,
sketching applications and including features
%Bg a table of specifications. Bulletin No.

Electrolytic Conductivitg. Leeds & Northrup
Co., 4934 Stenton Ave., Philadelphia 44, Pa.—
44-page catalog describing instruments for mak-
ing precise conductivity measurements in plant,
laboratory and classroom. Also discusses com-
binations’ of equipment and includes illustrated
catalog listing, and check-list of other literature
ggscribing standard equipment. Catalog EN-

Elevators. West Bend Equipment Corp.,
West Bend. Wis.—18-page pamphlet dealing
with portable hand-operated and electric eleva-
tors, giving specifications, features, and instal-
I5a4t(i)og information.  Illustrated.  Bulletin No.

4. Electric Hoist — 500 Ibs.
to 20,000 Ibs. capacity. High-
est speed hoisting and lower-
ing— for heavy duty produc-
tion service.

Reading Chains and Elec-
tric Hoists have many
exclusive design features

1. Screw Gear
Chain Hoist —
1000 Ib. to 4000
1b. capacity.
Lighter In
weight; lower in
cost; slower op-
erating speed and
half the efficiency
of (2).

READING CHAIN & BLOCK CORPORATION

CHAIN

HOISTS

2. Multiple Gear
Chain Holst—
500 Ib. to 50,000
Ib. capacity high-
est speed and
most efficient
(least chain pull)
of any type chain
hoist.

3. Differential
Chain Holst—500
Ib. to 2000 Ib.
capacity. Port-
able. For inter-
mittent use on
light loads where
speed and effi-
ciency are not
factors.

that give long life and
low maintenance. We
shall be glad to help
solve your materials han-
dling problem or supply
additional data and rat-
ing information on
request.

2105 ADAMS ST., READING, PA.

e ELECTRIC HOISTS « OVERHEAD TRAVELING CRANES

REHDINC HOISTS

chemical
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with AMPCO
non-sparking
Safety Tools

Flying sparks amid explosive or flam-
mable liquids, gases, fumes, or dust spell
danger! Ampco Non-Sparking Safety
Tools help you guard against disaster—
killing or injuring workmen and ruining
costly equipment — in these hazardous
situations. You can choose the right tool
for the job from one complete line of
over 400 standard types. Widely used
in oil refineries, chemical plants, ord-
nance plants — in mines and on ships.
Approved by insurance authorities ; often
required to earn lowest insurance rates.
Standardize on Ampco Safety Tools. Send
for free catalog. s-io

Ampco Metal, Inc.
Department CM-10 Milwaukee 4, Wis.

NON-SPARKING SAFETY TOOLS
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Haim al PERFECTION IN
Welded Products

FROM OPEN HEARTH, STAINLESS, ALLOY AND CLAD STEELS
RESEARCH TO COMPLETED PRODUCTION

W hether confidential blueprints are submitted or the plans for
your special equipment are developed by National engineers—
unexcelled National manufacturing facilities and craftsmanship
will produce precision-built, dependable finished products.
National fabricates Open Hearth Steel and Alloys from light
gauges up to I'/i", with 60 ton capacity.

National engineers and facilities are available NOW—let us
cooperate in solving your difficult fabricating problems.

t i/ d & b n r f

ANNEALING BOX COMPANY

APl ASME U-68 U-69 Codes < Stress Relieving < X-ray
Pledged to Quality Since 1895

WASHINGTON, PENNA.

Fire Protection. Press Bureau, Randolph
Laboratories, Inc., 8 East Kinzie St.,, Chicago
11, 11— 16-page booklet describing techniques
of fire-fighting with COs, its characteristics,
and arrangement and distribution of fire ex-
tinguishers” and 2plant fire-fighting  systems.
BuTletin No. R-5827.

Furnaces. .Hevi Duty Electric. Co., Mil-
waukee, Wis.—2-page leaflet describing a con-
vection tempering furnace for temperatures up
to 1,300 deg.' F., givinguses, construction,
power, specifications. Bulletin No. HD 744.

Furnaces.® Hevi Duty Electric Co., Mil-
waukee, Wis.—4 page booklet giving uses, de-
sign data? construction features and information
on specific requirements and heating elements
(I)—ifDEIE?ﬁHC furnaces. Illustrated. Bulletin No.

Furnaces. Surface Combustion. 2375 Dorr
St.,, Toledo 1, Ohio—4-page leaflet describing
surface combustion furnaces in the steel wire
industry, giving uses, _installation data and
sizes. “Form No. SC-117.

Gas Chemistry. Surface Combustion, 2375
Dorr St.,, Toledo 1, Ohio—4-page pamphlet
dealing with applied gas chemistry of prepared
atmospheres in surface combustion furnaces,
giving composition data, different applications
and a table of composition, reaction and appli-
cations_of various prepared atmospheres. Form
No. SC-118.

Industrial Rubber Footwear. The B. F.
Goodrich Co.. Akron, Ohio—4-page folder pre-
senting this company’s line of industrial foot-
wear made with OR-S synthetic rubber. Pic-
tures different products. and gives information

on ration certification involved. Catalug Sec-
tion 12040.

Materials Handling. Albert H. Cayne, 264
Canal St.. New York 13. N. Y.—6-page book-
let describing materials handling equipment of
various concerns. Includes illustrations.

Meter. Builders-Providence, Inc., Provi-
dence 1, R. L—4-page pamphlet de>cribing de-
sign, applications, installation, features, ~and
size of a Propeloflo meter. Includes sketch,
cutaway drawing and materials of construction
information. Bulletin No. 350.

Mobile Power Plants. American Car &
Foundry Co., 117 Main_St., Flemington, N. J.
—12-page folder describing the development,
types and specifications of 3.000-kw. mobile
steam power plants. Includes illustrations and
color sketch.

Moisture Meter. C. J. Tagliabue Mfg. Co.,
Park and Nostrand Avcs., Brooklyn 5. N. Y.—
4-page bulletin describing. a dielectric moisture
meter, supplemented with a diagram and
?\Peratlizon ata, and specifications. Bulletin

0. .

Paper Bag Closures. Union Special Machine
Co., 400 North Franklin St., Chicago. 111—
8-page bulletin describing a tape closurfe pro-
duced on small paper bags. Gives installation
information, users’ reports and data on forma-
tion, production and uses. Bulletin No. 100.

Plastics Stock Molds. Plastics Stock Molds,
121 East 41st St.,, New York 17, N. Y.—182-
page, plastic-bound booklet presenting data on
1,600 stock molds, 200 standardized extruded
cross-sections and standard laminated sheets,
rods and tubes. Includes 22 classifications and
6 indexes. Price $5

Pipe Lines. Delta-Star Electric Co., 2400
Block, Fulton St., Chicago 12, 111—Booklet
entitled “Big and Little Inch,” devoted to
electrical features of the 24- and 20-in. pipe
lines. Includes views and line diagram.

Pipes. Dresser Mfg. Co., Bradford, Pa.—
4-page folder giving installation data, advantages,
speed, and characteristics of the Bcllmaster
mechanical joint.  Includes cutaway sketch
and tables of deflection, and sizes and specifi-
cations. Bulletin No. 441A.

Pressure Maintenance. Clark Bros.. Inc.,
Olean, N. Y.—16-page bulletin containing an
article called “A Method for Evaluating Pres-
sure Maintenance.” Includes illustrations and
graphs. Technical Publication No. 1665.

Pressure Vessels and Fabricated Steel. Union
Iron Works, Erie, Pa.—8-page leaflet present-
ing this concern’s line of high pressure steel
boilers and pressure vessels, with their advan-
tages and construction methods. Booklet 117.

Pumps. Worthington Pump & Machinery
Co., arrison, N.  J.—8-page booklet No.
W-341-B8A, describing celgaacitles, heads, speeds
and dimensions of Types DHL and DIIBL two-
staqe"mono—bloc centrifugal pumps; 8-page
bulletin, No. W-341-B2B, presenting illustrated
data on design and dimensions of Types HR
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and HB one and two-stage volute centrifugal
pumps for refinery service; 12-page bulletin,
No. W-324-B2, dealing with regenerative tur-
bine pumps, including rating tables; 6-page
illustrated folder, No. W-414-B40, with speci-
fications and dimensions of Type VTE power

pump.

Pulleys. The American Pulley Co., 4200
Wissahickon Ave., Philadelphia 29, Pa.—8-page
catalog describing high-torque motor_pullekls,
giving advantages, construction, list prices, for
standard and madc-to-order pulleys and design
data. Bulletin No. HT-44.

Pumps. Blackmer Pump Co., Grand Rapids
9, Mich.—S-ﬁage folder describing a_line of
pumps for the  petroleum industry, featuring
design and operating information, capacit
figures for bulk-station, rotary-hand, and truc
pumps, together with specifications anck dimen-
sional tables. Includes some typical.installa-
tions. Bulletin No. 102.

Rectifiers. Fanstcel Metallurgical Corp.,'
Rectifier Division, North Chicago, 111— 12 page
pamphlet containing technical ~data, specifica-
tions, illustrations,” wiring diagrams, catalog
listings and ordering references on more than
130 standard selenium rectifiers. Bulletin No.
RDP-105.

Plasticizers and Resins. Hercules Powder
Co.. Wilmington 99, Del.---8-page booklet des-
cribing the properties of Clorafin 42, a plasti-
cizer and Clorafin 70, a resin used in the pro-
duction of fireproof, waterproof and weather-
proof coatings_for fabrics. Includes graphs and
tables tabulating specific properties, reactions
and analyses, and gives uses. Bulletin No.
500-21.

Pneumatic Materials Handling. The Allen-
Sherman-Hoff Co., 225 South 1I5th St., Phila-
delphia 2. Pa._—4-pa3e_ folder dlsc_ussmg facts
about pneumatic handling of materials, describ-
ing the various steps in the process, listing
necessary apparatus, and operating conditions.
Bulletin® No. 744.

Presses. Watson-Stillman Co., Roselle,® N.
J.—4-page bulletin describing a general utility
vertical horizontal press, giving ~convertibility
features, operation information and capacities.
Bulletin No. 330-A.

* Presses. Watson-Stillman Co., Roselle. N.
J.—4-page leaflet covering extrusion, cold-mold-
ing and preform presses, telling euses, and in-
cluding, technical data tables dealing with
capacities, sizes and speeds. Bulletin No. 650-A.

Pressure Filters. Oliver United Filters Inc.,
33 West 42nd St., New York 18, N. Y.—4-pa_1Pe
bulletin  describing the construction details,
operation, pressures and sizes of a standard
pressure filter. Includes table of general data
and illustrations.  Bulletin No. 111I-R.

Pressure Piping. Johns-Manville Corp.. 22
East 40th St., New York, N. Y.—ll(g-pn e
brochure dealing with Transite pressure pipe for
the pulp and paper industry, giving technical
data in regard to operation, “installation, assem-
bly, dimensions of many types of pipes and
%%gplmgs. Profusely illustrated. DS Series

Pre-Testing Equipment.  Kold-Hold Mfg.
Co., 400 Grand Ave., Lansing, Mich.— Bulletin
describing a line of “altitude” te>t chambers in
which a manufacturer can see the potential re-
action of his products at any given altitude,
temperature and percentage humidity.

Process Equipment. B. F. Goodrich Co.,
Akron, Ohio— 12-page illustrated catalog, en-
titled “The Process of Extruding,” givin
comprehensive data* for industrial engineers an
designers about extrusion and the products that
can be made from natural, synthetic and re-
claimed rubber and from plastics. Details the
operation and includes a list of users of
extruded parts.

Refrigeration and Air Conditioning. York
Corp., York, Pa.—Looseleaf booklet designed
to give “finger tip” information on: accessories
and supplies, ice cans and air fittings, oil,
cold storage doors, renewal parts, tables and
data. Latter include sizes, weights, perform-
ance data, net prices, drawings.

Resins and Plastics. Chemical Division, B. F.
Goodrich  Co., Akron, Ohio—4-page bulletin
describing vinyl chloride polymers and copoly-
mers, in resin as well as plastic form. In-
cludes data on fillers and pigments, plasticizer
and stabilizer tables, and lists typical formula-
tions. Technical Bulletin No. PM2

Welding. Tube Turns* Inc., Louisville, Ky.
—Pocket-size dimensional data chart giving
quick layout information on welding fittings
and flanges. 9x24 in. charts may be spread out
on table or folded to fit pocket.

VERY

Plu.U <Mia>yst CracK:./a Ptu.it ojt..e Cities bcrvtce Kenning u/rporuiwu, Lane Charles, La.

Saving the Catalyst in
High Octane Gasoline Production

« The above illustration shows the plant of a large oil company,
mwhich is typical c f the catalytic cracking plants used in die making of
100-octane gas. In this plant the fluid cracking process is employed.

An important partofthe process is the Buell (van Tongeren) Cata-
lyst Collector. Both the plant and the collector are representative of
the typewhich have been installed by anumber ofoil companies, mak-
ing possible the production of tremendous quantities of gasoline re-
quired by the war program. Catalytic cracking is but one of the
developments which point up the ingenuity and scientific progress of
the American oil industry and by which high production cf 100-
octane gas has been possible.

Further, here is the strongest ofindications of Buell’s high efficiency
and wide application. In designing and building over two-thirds of
the nation’s fluid cat-cracking capacity .. . The M. W. Kellogg Com -
pany has installed Buell catalyst recovery systems throughout.

Again, Buell has demonstrated its ability to solve difficult dust
recovery problems.

Write /or a copy @ the illustrated book—"The van Tongeren System of
Industrial Dust Recovery,” containing facts about this patented system,
interesting alike to engineer and executive.

BUELLENGINEERING COMPANY, INC.
18 Cedar Street, New York 5,N.Y.
. Sales Representatives in Principal Cities

DESIGNED TO DO A JOB, NOT JUST TO MEET A
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SEE US IN BOOTHS 62*63*64*65!
TURBO-MIXERS,

AGITATORS AND AERATORS

LOUISVILLE DRYERS,

COOLERS, KILNS, DEWATERERS

CONKEY EVAPORATORS,

VACUUM AND PRESSURE FILTERS

AMERICAN DRUM DRYERS

AND FLAKERS

GENERAL AMERICAN

TANKS AND PRESSURE VESSELS

Everybody in the process industries of course knows the mies and efficiencies of combined operation. The net result
famous products named above Today they are being is that you can now purchase individual machines or com-
designed, built and sold by the self-same organizations as pletely integrated plants from one entirely dependable
always—but with the additional engineering, manufactur- source— and with full assurance that you are getting the
ing and research facilities now made possible by the econo- finest process equipment available in America.

GENERAL AMERICAN PROCESS EQUIPMENT

A Division of General American Transportation Corporation
Executive Offices: 425 BAXTER AVENUE, LOUISVILLE 4, KENTUCKY
New York Office: 420 LEXINGTON AVENUE, NEW YORK 17
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CHEMICAl Emm ies

H. M. BATTERS, Market Editor

INDUSTRIAL CONSUMPTION OF CHEMICALS REGISTERED
MODERATE GAIN IN LAST TWO MONTHS

YV/ hite of the large consuming

industries, such as iron and steel and
petroleum refining, operated at an un-
changed rate throughout August, the
trend in general was along an upward
curve and total consumption of chemicals
in industry registered a fair recovery from
the low point reached in July. The over-
all figure is considerably affected by devel-
opments in the highly weighted fertilizer
industry. Originally a very high goal had
been set for superphosphate production but
this has been found difficult of attainment
because the supply of sulphuric acid has
not come up to expectations because of
the change in production schedules at
munition plants and the practical elimina-
tion of spent acid for fertilizer use. This
situation may not improve for some time
but in the more distant future new sources
for acid should serve as a guarantee against
any shortage. In the meantime, super-
phosphate output has fallen sharply from
the peak levels of production.

Furthermore, the fertilizer trade has
been notified that the situation surround-
ing chemical nitrogen has grown worse
since June. The shutting off of am-
monium compounds except sulphate has
turned attention to other nitrogen-bearing
materials and arrangements have been
made to increase imports of nitrate of soda
and 500,000 tons have been given a
preferential shipping rating with 350,000
tons additional to be brought in if ton-
nage is available. The potash outlook also
was said to be less favorable, especially as
concerns sulphate. During the first half
of this year shipments of potash increased
by about one-seventh over those for the
corresponding period of last year and pro-
ducers expect to supply all requirements
through the peak season of use in 1945
with the prospect that export requirements
will be decreased.

Pulp and paper mills have been favored
with a larger supply of pulpwood with
August receipts at about 12 percent higher
than they were in August last year. While
encouraging, this does not mean that
future receipts will hold up to the neces-
sary levels and the industry apparently
will have to hold production schedules in
check until such time as the pulpwood
problem draws nearer solution.

Operations at textile mills were on a
broader scale in August and appear to be
holding up since then but labor shortages
are still a detriment to full-scale produc-
tion and recent reports state that carpet
mills in some areas are beginning to feel
to draining of workers by other industries
which are in a higher wage classification.

some

CHEMICAL & METALLURGICAL ENGINEERING -

The offer made by the government to pur-
chase cotton at parity also is regarded as a
threat to manufacture of textiles as textile
ceilings have been only partially adjusted
to compensate for full parity prices for
cotton.

The Chem. & Met. index for industrial
consumption of chemicals climbed back
to 183.84 in August as compared with a
revised figure of 176.63 for July. Last
year the index for August was 181.94 and
for July it was 172.42. A year ago fer-
tilizer manufacture was moving up at a
rapid rate and it is this reversal in that
industry which has brought the index to
the level of the corresponding time last
year and present indications are that over
the remainder of this year the number will
closely approximate the average recorded
for the final quarter of 1943. This will
tend to lower the rate of increase which
was scored for this year in the first seven
months of the year.

announcement that the revised ordnance
program, calling for a rise in outputs of
heavy explosives, would require large
amounts of acid. In order to meet the
amount of acid needed for all purposes, it
is found that production must be extended.
New plant capacities had been provided
for in earlier action but it is now found
that further additions will be necessary.

A representative of the Chemicals Bu-
reau of WPB has stated that our acid
capacity in 1943 was 8,393,100 tons of
100 percent and by next June capacity is
expected to reach 9,426,600 tons. De-
mands for new and spent acid during the
present year are expected to reach 10,-
556,200 tons while the estimated supply
will total only 9,650,700 tons. Require-
ments for the first half of next year are
estimated at 5,663,600 tons of acid with
only 5,251,000 tons as the probable supply
to meet this demand. In short, there will
not be enough acid to fill all demands
unless provisions are made for further new
plant capacities.

A breakdown of acid requirements for
all of 1944 and for the first six months of
1945 shows the following:

Incidentally, sulphuric acid has re-
ceived much attention recently due to the 1944 i&%‘
Chem. & Met. Index for Industrial  SuPerphosphate 2,852,900 1,558,600
Consumption of Chemicals Ammonium su_lp_hate. 694,500 361,200
Petroleum refining.. 1,477,000 890,900
July Chemicals 2,188,600 1,130,000
. Revised Aug.  Iron and steel 558,400 291,700
Fertilizers 36.00 88.50  Other metallurgical. 343,000 174,500
Pulp and p 18.70 19.45  paint and pigments.. 767,100 389,600
Petroleum 18.70 18.68  |ndustrial explosives 742,600 375,400
G|6_1SS .................... SN 19.70 20.75 Rayon and film 528,100 289,300
Paint and varnish 16.80 16.50  Miscellaneous 404,000 202,400
Iron and steel 13.40 13.46
Rayon 15.75 16.73 10,556,200 5,663,600
Textiles 9.60 10.99 h | f h P
Coal products 10.29 10.30 These totals refer to short tons of 100
Leather 4.00 4.30 percent acid and are exclusive of ordnance
kndb%smal explosives 35»'38 g-gg production and requirements although it
u er . . H H H
PlaStiCs oo 5.20 5.30 is possible that some sper)t acid from
ordnance works will be available for use
176.63  183.84  in industry.
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TArom actual production data for the
first seven months of this year, the
progress made by a fair cross section of
chemical manufacture may be obtained.
In the first place the figures show that
production schedules are not uniform
throughout the industry as some chemicals
have been turned out at a high percentage
of increase over last year, others at a
lower percentage rise and some failing to
meet the volume turnouts of last year.
For such basic chemicals as sulphuric acid
and soda ash, the increase in production
over the corresponding period of 1943 is
between 7 and 8 percent. In the seven-
month totals, production of anhydrous
ammonia and nitric acid stiH lagged be-
hind the 1943 figures but with ammunition
requirements stepped It may follow that
production of. these chemicals will he on a
larger scale over the remainder of the year.
- Chlorine is heing produced at a rate
about 8 percent above the 1943 rate while
the increase for caustic soda is around 11
percent. The greater part of caustic pro-
duction is coming from the electrolytic
branch and .the relatively larger' gain as
compared with chlorine may be due to
the fact that caustic is being recovered at
some plants which formerly were con-
cerned only with turning out chlorine.

W hile current data are not made public
for titanium dioxide, the course of produc-
tion is made public for white lead, lead
oxide and zinc yellow and from the figures
available, there has been a substantial gain
in pioduction of pigments in the year to
date. White lead, m particular lias made
m fine showing with a rise of more than 25
percent over the comparable figures for
last year.

In the vegetable oil field, much concern
has been expressed over the government
action in barring our ships from carrying
cargo to this country from the Argentine.
Last year with a large flaxseed crop raised
in this country and also in Canada, our
requirements for seed were met without
importing much from outside. Ordinarily
we have been heavy buyers of Argentine
seed and as our seed crop this year and
also that of Canada is much less than a
year ago, we will need more from other
countries and the Argentine is the logical
place to look for supplies. However, the
Argentine has not appeared any too eager
to sell in our markets and the complications
regarding shipping space may result in
slowing up crushing operations in this
country some time in the future. It will
be possible to bring seed to this country
in Argentine bottoms but they dock at
New Orleans and the matter of rail trans-
shipments will be a factor in delivered
costs.

In the consuming field, the difficulty in
keeping cotton textile output up to re-
quirements was emphasized by a WPB
instruction to cotton mills in Alabama
forbidding the dismantling of a group of
mills and ordering them to produce a
specified amount of textiles in the next
three months. It was reported that the
equipment from these mills was to be
shipped to Brazil.
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Lightening the burden of weight
on men and machines. ..

JgQVERY pound of Magnesium; Alloy substituted for

other metals will save weight. In the case of steel,
thelsaving with equal thickness is 77% and with
Aluminum Alloy it is 37%.

Magnesium v7ing tips, floor beams, oil and fuel
tanks, seats, engine parts, wheels, housings, fairings,
panels and many other parts have effected tremendous
savings in the weight of modern aircraft. The result
is greatly increased capacity in speed, range and pay-

load.

War’s spectacular uses introduce the new
age of magnesium to American Industry

Mass in motion requires power—to start, to maintain,
to stop. Power is expensive whether it is steam, elec-
tricity, gasoline of man’s muscles. Magnesium alloy
pattern plates in a foundry, are reported to have

reduced one man’s lifting by 4500 pounds a day.

Consider the Weight-Power Ratio

Power varies directly with mass or weight. Disregard-
ing friction, a magnesium unit requires less than one-
fourth as much energy to overcome inertia as a steel
unit of the same dimensions.

The favorable weight-strength and weight-stiffness
ratios mean that very little, and sometimes none of
this power saving need be sacrificed when magnesium
alloys are substituted.

A pound of magnesium contains about 157 cubic
inches—a pound of steel $y2 and aluminum 10 cubic
inches. On a pound for pound basis, you get A]2
magnesium units for one of steel and 1y2 to one for
aluminum. Magnesium goes further, and the further

it goes the more you save. Remember that weight-

ALLOYS

saving means money-saving from the 'very beginning,
in transportation and handling to and within your
factory, in production processes, and in the end use

of the product.

Lightness plus strength

Revere Magnesium Alloys offer strength as well as
weight saving. With equal thickness, the sheet alloys
have 75% of steel’s strength in bending. To gain
equal strength, the thickness need be increased only
15%, since strength in bending increases as the square
of the thickness. To gain equal stiffness, an increase
of only 65% in thickness is needed, since stiffness in
bending increases as the cube of the thickness. With
equal stiffness, the strength is double that of steel.
With equal weight, bending strength is over 14 times
that of steel. See the Chart.

Where to save with Magnesium

Transportation. Railroad cars, buses, trucks, trailers,
aircraft. Will make it possible to haul heavier pay-

loads in states limiting total weight on the road.
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Hand-Operated Items. Anything pushed, pulled,
lifted, carried. Vacuum cleaners and other household
appliances; baby carriages; hand and portable tools;
typewriters; instrument cases; luggage; hand trucks
and dollies; mailing containers.

Reciprocating Parts. Anything that must be started,
stopped, reversed in motion. Light weight and rigidity

save power, reduce vibration.

Mill Products Available

Revere magnesium facilities are among the largest in
the world. They offer sheet and plate, rod and bar,
tube, extruded shapes, forgings and forging stock, in

four different alloys.

May We Assist You?

The Revere Technical Advisory Service is at your com-
mand, ready to help you take full advantage of the
remarkable qualities of Revere Magnesium Alloys.
Let us show you how to use them to modernize and
improve your own product, how production can be
speeded up by increasing machining speeds, how to

form, weld and rivet, simply, economically.

CHEMICAL & METALLURGICAL ENGINEERING « OCT(

Write for your complimentary copy of the new
32-page booklet, "Revere Magnesium Alloys and the
Light Metals Era,” now coming off the presses.
Presents the basic facts about magnesium, plus de-
tailed technical data on the physical, mechanical and

working characteristics of the Revere Alloys.

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801

MAGNESIUM- ALUMINUM DIVISION
Executive Offices: 230 Park Avenue, NewYork 17, N.Y.

Availability
Magnesium facilities were developed to help
win the -war. Now the supply is adequate and
many applications other than in aircraft are
being approved.

If your products can be improved by the
use of Revere Magnesium alloys, we suggest
you consult us about availability for civilian
products.
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PITTSBURGH
*DES MOINE

RESEARCH STUDIES AND
REPORTS SHOULD BE IN THE
REFERENCE FILES OF EVERY
PROCESSING ENGINEER AND
DESIGN EXECUTIVE CONCERN-
ED WITH SYNTHETIC RUBBER

'J 401 mR the STORAGE OF ISOBUTYLENE. A 36-page report on the
* subject, including variables which afiect storage costs;
storage container recommendations; cost data; charts,
drawings; corrosive effects; deterioration in storage; trans-

portation, etc.

my THE STORAGIE or 1:3 BUTADIENE. Includes sections on
* chemical and physical properties of the substance; container

(Second Edition) materials; protective coatings; storage conditions of tem-
perature and pressure; most economical storage plant type;
cost data, charts, drawings, etc. 36 pages.

PHYSICAL PROPERTIES. Pertinent to the Storage of a Number
of Commercially Important Liquids and Gases. A valuable
tabulation of data on 91 substances, of assistance to techni-
cians, chemists, and engineers engaged in providing stor-
age facilities.

7.427'B

These reports have been compiled under the supervision of the
Pittsburgh-Des Moines Steel Company's Chemical Storage Fellow-
ship at the Mellon Institute of Industrial Research, with the colla-
boration of our engineering department. They are available to you
upon request, without charge, as a service of this Company.

TTSBURGH *DES MOINES STEEL CO.
PITTSBURGH, PA. 3417 NEVILLE ISLAND
DES MOINES, IOWA, 916 TUTTLE STREET

New York, Rm. 921,290 Broadway e« Chicago, 1207 First National Bk. Bldg.
Dallas, 1216 Praetorian Building <+ San Francisco, 606 Rialto Building
Seattle, 507 Eighth Avenue, South
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United States Production of Certain Chemicals

July 1944 and July 1943; Seven-Montli Totals 1944 and 1943

Jul, July Tots! for First Seren Months
Chemical and Basis Units 1944 1943 1944 1943
Acetylene:
For use in chemical synthesis.. *322.750 >210521 >1.945.856 >1,144.104
For commercial purposes *129.715 >134.112 >855.485 '875.601
Synthetic anhydrous ammonia (100% NH3) Tons 42.927 44.376 301.189 315.354
Bleaching powder (35-37% avail. Clj)......cccccoeunnnnn M lb. 3,003 3.028 33.776 3S 509
Calcium acetate (80% Ca (CsHjOj)i) . M Ib. 602 1,575 6.641 11 386
Calcium arsenate (100% Cai (AsOth) M Ib. S.228 13.063 37.583 41 190
Calcium carbide (100% CaCa)............ Tons >03,043 >51,631 >391,482 >299,028
Calcium hypochlorite (70% avail. Cla).........ccc..coueee.. M 1.091 1.020 ’ 8.149 0.575
Calcium phosphate (100% CaH< (POt)a).. M lb. 4,472 4,997 33,755 30,054
Carbon dioxide (100% CO2):
Liquid and gas M lb. >31.500 *27.916 >170 037 *144.172
Solid (dry ice). M Ib. *64.759 *54 157 >297 141 *245.556
Chlorine........... Tons 106.657 98 409 736.049 681 689
Chrome green (C.P.) e M lb. 413 692 3.610 4.498
Hvdrochloric acid (100% HC1) Tons 31,639 27 707 210 030 193 731
Hydrogen *1,866,000 >2,019.000 11,871 000 *11,681 000
Lead a'senate (acid and basic).... M lb. *0.573 *6.251 >51.793 >48.394
Lead oxide, red (100% PbsOi).... M Ib. 7,490 7,857 03,100 59,249
Methanol:
Natu-al (80% CH30H) Gal. 314.769 424,022 2,445,577 2,802,615
Synthetic (100% CITaOH) M gal. 5 838 5.341 43.011 39.100
Molvbdate orange (C.P.).. Lb. 122.527 145.399 839.710 1,023,359
Nitric acid (100% HNO3). Tons 38.974 43.004 267.061 277 992
Nitrous oxide (100% NaO).........cccocorrrrrerrerrernees M gal. *10.225 >0.306 >58.016 *55.714
Oxvgen M cu. ft *1,535 241 >1,300.158 >0,529.625 *8,020.099
Phosphoric acid (50% IT3POY) .........cccccecurviicnienee Tons 57,219 50.201 422,078 368.5f0
Potassium bichromate €cchromatc (100%).... M lb. 500 674 4,533 6.028
Potassium chloride (100% KC1) Tons *103,700 *87,200 *412,241 *301,309
Potassium hydroxide (100% KOH)... Tons 3,485 3,268 25,390 23,241
Soda ash (commercial sodium carbonate):
Ammonia soda process (98-100% Na2C03)
Total wet and dry2 . Tons 373.921 304.835 2,681,790 2,499,069
Finished ligl t* Tons 201,828 198,197 1,465.140 1,280,480
Finished dense Tons 121.159 108.659 849.591 810,631
Natural* Tons 15.032 13,475 102,778 91.957
Sodium bicarbonate (100% NaHCOa) Tons 11.805 13.177 92,196 98.902
Sodium bichromate & chromatc (100% Tons 6,629 6,740 48,927 47,884
Sodium hydroxide, liquid (100% NaOH):
Electronic process.... Tons 103.433 84.367 700.032 604,334
Limo-soda process™ * Tons 58,113 55,578 397,749 378,452
Sodium phosphate:
Monobasic (100% NaHsPOO.. M Ib. *2.422 >1,898 >14.435 *10,328
Dibasic (100% Nr2HP04) Tons *4,600 >4,025 >27,659 >23.799
Tribasic (100% Na3POO Tons *6,337 >0,282 >39,497 34,610
Sodium silicate (water glass):
Liquid (40° Baumé) Tons >90.154 >86,254 >513,963 *444,503
Solid (all forms combined)...........cccceuriiniiiciiiiinins Tons *9,247 >0.G1S >56,438 >40,917
Sodium sulphate:
Glauber's salt and crude salt cake Tons *60.625 >64.449 >398.819 >397.772
Anhydrous (refined) (100% NasSOi). Tons >5,228 >5,638 >41,253 *32.263
Sulphur dioxide (100% SO2) M Ib. *0,448 >5,964 >37,437 *32,774
Sulphuric acid (100% H2501):4
Chamber process.... Tons 249,775 242,420 1,868,001 1,777,191
Contact process 6... Tons 499,704 453,433 3,398,883 3,071,109
Net contact process6. . Tons 443,008 412,392 3.033.589 2,777,100
White lead Tons 5.901 5,285 48,531 38,521
ZinC Yellow (C.P.) it M Ib. 2,334 2,324 16,535 14,575

Data for this tabulation have been taken from the “Facts for Industry” series issued by
the Bureau of the Census and the WPB Chemicals Boreau. Production figures represent pri-
mary production and do not include purchased or transferred material. Quantities produced
by government-owned arsenals, ordnance works, and certain plants operated for the govern-
ment by private industry aro not included. Chemicals manufactured by TVA, however, are
included. All tons ore 2,000 Ib. 1July data not available. Figures given are for June and totals
é}_lven are for the first six months, only. 2Total wet and dry production including quantities
iverted for manufacture of caustic soda and sodium bicarbonate and quantities processed, to
finished light and finished dense soda ash. 3 Not including quantities converted to finished
dense soda ash. 4Data collected in cooperation with the Bureau of Mines. 5lincludes sul«
phuric acid of oleum grades. 6Excludes spent acid. 7Data given are for April and totals
are for first four months only. Data collected and compiled by Bureau of Mines.

BERYLLIUM, 4lcJ* QcuiAc*
BERYLLIUM OXIDE, Q*cuL
BERYLLIUM OXIDE, 4 lu<*e;ce*d

BERYLLIUM ALLOYS

M a*u*f-ictusied ¢y

CLIFTON PRODUCTS, INC.

PAINESVILLE OHIO
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HEDERS

/ AS THEY NOW SERVE IN\
Vprocessing INDUSTRIES/

N REARERT

w i1s0n Pulsafeeders will be key units
in water supply and sanitation sys-
tems in Near East re-location centers
for 80,000,000 people. Also, they will
be important units in flow-control
lines in certain processing industries.

These planned communities will set
new, regional standards for cleanli-
ness, opportunity, health mainte-
nance and living. w iison Pulsa-
feeder accuracy, efficiency, depend-
ability and economy are world known.
They are the world-wide choice of
experts.
Pulsafeeders, thousands of them, in water
and sanitation plants ... in medical, food,
chemical and oil laboratories... in big
capacity plants contributing to speed and
accuracy .. . through flow-control of
liquids of any kind, in any volume, in
mono- or multi-feedings.

WRITE... for in-

formation about

measured-flow han-

dling of liquids and

automatic filling

machines.

CHEMICAL FEEDERS, INC.
214 Clinton St. (r.o.*«xm) Buffalo 4, N.Y.

Ell. 1923...with E.perience in Allied Lin*. Sint« 19U
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Benefit by the many years CHEM. & MET.
of experience in designing . .
and manufacturing of Weighted Index of Prices for

CHEMICALS

This month...
Last month..,
October," 1943
17 E. 42nd Street October, 1942

NowYork 17, N.Y.

CURRENT PRICES

The accompanying prices refer to round lots.

Where it is trade custom to sell fob works,

quotations arc so designated.  Prices are cor-
rected to October 12

INDUSTRIAL CHEMICALS

Acetone, tanks, 1b.....ccccoevveerreenn. S0.07

Acid, acetic, 28%, bbl., 100 Ib. .. 3.38 -
Boric, bbl., to 109.00 -3
Citric, ke%s, Ib 20 -
Formic, cbys, 1D .10%-
Hydrofluoric, 30%, drums, Ib.. .08 -
Lactic, 44%, tech., light, bbl., Ib  .073-

Muriatic. 18 , tanks, 1001b.... 1.05
Nitric, 36 , carboys, Ib

Oleum, tanks, wks., ton
Oxalic, crystals, bbl., Ib

Phosphoric tech., tanks, Ib 04 -.

Sulphuric, 60°, tanks, ton 13.00

Tartaric, powd., bbl., Ib. . 70%-.
Alcohol, amyl.................. —

From' pentane, tanks, Ib- 131
Alcohol, Dutvl, tanks, 1b 10$-
Alcohol, etnyl, denatured, 190
PrOOT. i e
No. 1special, tanks, gal. wks... 50 -.
Alum, ammonia, lump., bbl., Ib.. .048%-.
FOR THE CHEMICAL PROCESS INDUSTRIES AT, suiphate, com: 2295 4 5.
Ammonia, anhydrous, cyl., Ib 16 -.
tanks, Ib .. .04%-.
Ammonium carbonate, powd.
S tlechh., casl|<(s, 09%-
. ulphate, wks., ton..
MINNEAPOLIS," MINNESOTA Amyl%cetate,tech.,fro
tanks, Ib

Aqua ammonia, 26 , drums, |
tan

Arsenic, white, powd., bbl., Ib.... .04 -

Barium carbonate, bbl., ton 65.00 -
O r Chloride, bbl., ton 75.00 —
Nitrate, casks, 1D ........ccocoverininennens 09%”
Blanc fix, dry, bags, ton 60.00 —

Bleaching powder, f.0.b., wks.,,

drums, 100 Ib............
a n S L U D G E S Borax, gran., bags, ton...
Calcium acetate, bags

Arsenate, dr. Ib
Carbide, drums, ton

High economy, long life and low maintenance cost dis- Chloridé, flake, bags, del., ton.. 18.50 -
. . Carbon bisulphide, drums, Ib 05 -
tinguish the performance of LAWRENCE CENTRIF- CJEtraChfpr'quruEs’ gka| ool 1;&3_)
H H H H orine, liquid, tanks, wks., L -
UGAL PUMPS in handling abrasive, and abrasive-cor- Copperas, bys. for b wks. fon.. 1700 -
rosive, slurries and sludges. Made in both horizontal Co lf)lerhggb%rg?te,lggll.ﬁlb .................. . .. 19%-
and vertical types, special resistant metals and alloys Crearﬁoftértar:'bblqlb :
H ioti Diethylene glycol, dr., Ib...
are employed, as dictated by the charact_erlstlcs of tr_\e Epsor%’ saltg,ydom., tech
mixture pumped. Cement slurry, reduction plant tail- 1oL R
. . . . Ethyl acetate, tanks, Ib.
ings, coal breaker waste, filter residues, soda ash, milk Formaldehydé, 40%, tan
i i i Furfural, tanks, Ib
of lime, are among the materials being successfully Glaubers salt, bags, 160'ib i
and economically handled by these high-duty pumps. Glycerine, c.p., drums, extra, Ib.. .15$-.
. g Lead: .
Write for Bulletin 207-2. White, basic carbonate, dry
cdasss, i 08$%-
Red, dry, sck., Ib.. 09%-.
LAWRENCE MACHINE & PUMP CORP. Lead acetate, white crys., bbl., Ib.  .121-
Lead arsenate, powd., bag, Ib... 11%-
369 Market Street LAWRENCE. MASS. Lithopone, bags, Ib 0
Magnesium carb., tech., bags, Ib .. .06%-
Mcthanol, 95%, tanks, gal 58 -.
Synthetic, tanks, gal. ese- ............. 24
gh?sphorusb,_yﬁllow, tcases, II(b.ib.. (2)83;
- otassium bichromate, casks, .. . -
Whatever your pump Chlorate, powd., Ib *09$-
ing or material - han- llydroxide (cstic potash) dr., Ib .07 -
dling problems, let our N_lgrl’c%te,bﬁbq%lgags unit Sgg
engineers aid you with Pérﬁla%’ganét’o, i il
their comprehensive rrussmte_, yelloaly, casksk, “i W17 -
experience — without Sal ammoniac, white, casks, .0515-
A . Salsoda, bbl., 100 Ib..... ... 1.00 -
obligation on your Salt cake, bulk, ton . 15.00-
part. Write us in de- Soda ash, Iight, 5S%, bags, con-
tail. tract, 100 Ib .05 -.
Dense, bags. 100 Ib 1.15 —
Soda, caustic, 76%, solid, drums,
200 1D... oo ceeereeseeeseeeens 30-
Acetate, del., bbl., Ib 05 -
Bicarbonate, bbl., 100 1b...... 1.70 - 2.00
| AW RENCE rENTRIFUGAL S e L Ly R
. i Bisulphate, bulk, ton 16.00-17.00
1» m Mil... FOR EVERY V * PUMPING DUTY Bisulphite, bbl., 1b 03— .04
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CHEM. & MET.
Weighted Index of Prices for
OILS & FATS

Base “ 100 for 1937

Thla’raonth.... 145.04
La3tTnonth.... 145.04
QOctober, 1943 145.55
October, 1942 140.85
Chlorate kegs, Ib .06}- .06}
Cyanide, cases, dom., Ib 14315
F uoride, bb., 1D .ove..r.... 07" - 08
posulphlte bbl., 100 Ib.. 2.40 - 2.60
etasilicate, bbl., 100 Ib. 2.50 - 2.65
Nitrate, bulk, 100 Ib. 1,35 -.
Nitrite, casks, 1b........ .001- 07
Phosphate tribasic, bags, Ib..... 2.70 -.
Prussiate, yel bags, Ib .091- .10
Silicate, 40 , dr., wks., 1001b.. 80 - .85
Sulphide, bbl ([ T .02}-.
Sulphite, crys., bbi., b, ... .021- .02}
Sulphur, crude at mine, long ton., 16.00 -.
Dioxido, cyl., Ib .07 - .08
Tin crystals, bbl., .39}-
Zino chioride gran bbl .051- 06
Oxide, lead free, bag, lb T o7
Oxide, 5% leaded, bags b, .071-
Sulphate Bbl., CWteoo e 3.85 - 4.00

OILS AND FATS
Castor oil, No. 3 bbl., Ib
Chinawood oil, tanks, Ib..
Cocoanut oil, ceylon dr.
C(;gt oil crude, tanks (fo

$0.%31- $0 14e

012} —
123-
Linseed oil, T .151-
Palm, casks, Ib .087-
Peanut oil, crude, tanks (m|II) Ib. .13 -
Rapeseed oil, refined, bbl., Ib nom.
80y bean, tank o 113-
Menhaden, Ilght ressed, dr., .116-
Crude, tan ks (f.0.b. factory) Ib .089-
Grease, yellow loose, 1b.. .08:
Oleo 8tear|ne Ib..... .09;
Oleo oil, No. 1, 1b.. AL
Red oil, dlstllled bbl ., 12
Tallow extra Ioose b .08

COAL-TAR PRODUCTS

Alpha-napthol, crude, bbl., Ib $0.52 - $0.55
Alpha- naphthylamlne bbl., 1b". 32 - .34

Aniline oil, drums, extra, Ib 15 - 16
Aniline salts, bbl., 22 - 24
Benzaldehvde, U.'S. P, dr. 85 - 95
Benzidine base, bbl., Ib................. 70 - 75
Benzoic acid, U.s. P kgs., Ib .. .54 - .56
Benzol, 90%, tanks, works, gal . 15 -

Benzyl chloride, tech., dr., .23 - .25
Beta-naphthol, tech., drums Ib . 23 - -24
Cresol, P.,dr., b . A1 -

Cresyllc aoid, dr., wks., gal. 81 - 83
Diphenyl, bbl., Ib...... 15 -

Dlethylanllme dr., b 40 - 45
Dinitroroluol, bbi., b 18 - 19
D|n|trophenol bbl., b~ 22 - 23

Dip oil, 15%, dr., gal......c..cco.... .23 - .25
Dlphenylamme dr. f.o.b. wks., Ib. 60 -
H.acid, bbl., Ib
H droqulnone bbl., Ib.
Naphthalene flake, bbl.,
Nitrobenzene, dr., Ib
Paracresol, bbl., Ib.
Para- n|tran|I|ne bbl.

Phenol, U. S. A, drums 10}- 11
Picric aoid, bbl.,'Ib .357- 40
Pyridine, dr., gal. 1.70 - 1.80
Resorcinol, tec 75 - .80
Salicylic acid, tech., bbl., .33 - .40
Solventnaphtha w.w., tank 27 -
Tolidine, bbl., . .86 - .88
33 -
.26 -
MISCELLANEOUS
Casein, tech., bbl., Ib............ . S0.18 - $0.24
Dre/ colors
arbon gas, black (wks.), Ib. .0335- .30
Prussian blue, bbl., Ib........... .36 - .37
Ultramarine blue bbl. Ib... A1 - .26
Chrome green, bbl., Ib .. 21}, .30
Carmine, red, tins, Ib .. . . 4.60°- 475
Para toner, ID........... . 75 - 80
Vermilion, Engllsh bbl., Ib.. 2.75- 2.80
Chrome, yellow C.P. bbl, .143}- .15}
Gunvpo al, congo bags, b_ .09 - .30
Manila, bags ...................... .09 - .15
Demar, Batavia, cases, Ib.. .10 - 22
Kauri, cases, Ib . .18 - 60
Magnesne calc ton.. 64.00 -
Pumice stone, Iump, bbl . .05- 07
Rosin, H., 100 Ib.....occoooo e . 6.47 -
Shellac, orange, fine, bags, 1b.. .39 -,
Bleached, onedry bags b.. . .39 -
T.N. bags, 31
Turpentine, gal 891-.e

In the nation’s busiest plants, the
reat Klein Ideal Diatomaceous
arth Filter is making a practical

reality of the promise of con-

trolled-filtration.

This newest and finest devel-
opment in filter engmeerm]g
assures industry’s filtration chiefs
of accelerated” schedules com-
pleted, of peak efficiency, and
strictest uniformity of product.

Whatever your, filtering prob-
lems are, j)recision-coutroUed-fi/-
tratiou as demonstrated by the
Klein Ideal Diatomaceous Earth
Filter, can overcome them. In-
vestigate the many amazing new-
ly developed and exclusive Klein
time, money and labor-saving
features today—erte for details
mmcdiatcly!

wVAfiredif ik

KLEIN FILTER & MANUFACTURING CO.
1225-27 SCHOOL ST., CHICAGO 13, ILLINOIS

DRY FEEDING BY
VOLUME?

SYNTRON

"Vibia-Flovf"
VOLUMETRIC
FEEDER MACHINES

Control the volume flow of dry
chemicals and other bulk ma-
terials.

Rheostat control of rate of feed.

Vibrated, nori-arching hopper.

Can also be automatically con-
trolled by pH indicators, venturi
meters, etc.

Catalog on request.

DRY FEEDING BY
WEIGHT?

SYyA/TROA/

"Welgb-Flow"
GRAVIMETRIC
FEEDER MACHINES

Provide a positive accurate and
automatic "Weigh-Flow" of chem-

guess work—rand
the right amount—

by weight.
Predetermined setting of scale

automatically maintains desired
weighed flow of material per
unit of time.

SYNTRON CO., 610 Lexington, Homer City, Pa.

CHEMICAL & METALLURGICAL ENGINEERING « OCTOBER 1944

221



.
||| II m m m

PROPOSED WORK

Calif.. Los Angeles— Ferro Enamel Corp.,
4150 East 56th St., Cleveland, O.,
plans to construct a plant here. Esti-
mated cost will exceed $150,000.

c/o
plans
refinery recently
Estimated cost will

Calif., Newhall—Newhall Refinery,
W . D. Parks, 917 Newhall Ave.,
to reconstruct its oil
destroyed by fire.
exceed $40,000.

Ga.. Atlanta—Owens-Illinois Glass Co.,
Ohio Bldg., Toledo, O., plans to con-
struct a warehouse and office building
here. Estimated cost $2,000,000.

Idaho, Paul—J. R. Simplot, ]S24 Everett
St., Caldwell, Idaho, plans to construct
a starch factory. Estimated cost $60,-
000.

Ky., Midway—Park & Tilford Distillers,
Inc., Starks Bldg., Louisville, Ky., plans
to construct a new plant here and in-
stall  equipment. Estimated  cost
$250,000.

Mass., Charlestown—Davidson Rubber
Co., 50 Brighton St., will construct a 1
story, 35 x 77 ft. factory and a 1 story,
50 x 150 ft. office building. Alonzo
B. Reed, 88 Broad St., Boston, Arcbt.
Estimated cost $55,000.

Mich., Detroit—United States Rubber
Co., 6600 Jefferson Ave., plans to con-
st'uct 4 story, 1.74 x 180 ft. and 3 story,
86 x 165 ft. additions to its plant here.
Estimated cost $3,015,775.

Mont., Laurel— Independent Refining Co.,
Div. of Farmers Union Central Ex-
change, 12 Third St. N.W ., Great Falls,
P. A. Thompson, Mgr. Refinery Div.,
plans to construct an addition to its
refiner}’, including new cracking furnace
and cracking plant, etc. Estimated cost
$250,000.

Nev., Las Vegas— Basic Magnesium, Inc.,
Las Vegas, plans to construct a research
foundry. Estimated cost $350,000.

N. J.. Garfield—Hevden Chemical Co.,
290 River Rd., will construct a 3 story,
45 x 164 ft. factoiy.

Tex., Houston— Shell Oil Co., Inc., Shell
Bldg., plans to construct a fluid cataly-
tic high octane gasoline refining plant
at Deere Park. Estimated cost $11,-
000,000.

CONTRACTS AWARDED

Calif., Oakland— Alloychemical Corp., de
Young Bldg., San Francisco, will con-
vert old Southern Pacific powerhouse on
Fruitvalc Ave., into modern tartrate and

222

m 1

Curront Projects--------- s Cumulative 1044 ,
Pronosed Proposed
k Contracts Work Contracts

New Encinnd. 855.000 SIQS fino S905.000 2.807.nn0
Middle Atlantl 40.nt0 2.B80 QD 7.207.000  13.235 000
icouth... 2.250.000 1.000 000 14.457.000 25.478.000
iddle’ 3.01R000 300.000 20.582.000 20.806.000
West of M|35|35|pp 11.250.000 5.275.000  43.305.00 30 308 000
Par WeSt........cccouvvvvevririiriins 000.000 1,750.000 7.809.000 4.337.000
Canada 9.512.000 0 401.0)0
Total..coooeeeeceiiee, S17.211.000  S12.010.000 S104,017.000 S122.552.000

tartaric acid manufacturing plant. Work
will be done bv separate contracts. Es-
timated cost $750,000.

Calif.. Richmond— Oronite Chemical Co.,
subsidiary of Standard Oil Co.. Russ
Bldg., San Francisco, has awarded the
contract for the construction of phthalic
anhydride plant, a basic stock for paints
and finishes, to F.. B. Badger & Sons Co.,
75 Pitt St., Boston, Mass. Estimated.
cost $1,000,000.

Conn., Niugatuck— Naugatuck Chemical
Co., Div. of U. S. Rubber Co., Elm
St.,, has awarded the contract for the
construction of two 2 story factorv build-
ings to E. & F. Construction Co.. 94
Wells St., Bridgeport. Project will be
financed bv Defense Plant Corp Wash.,
D. C. Estimated cost $700,000.

Conn., Naugafuci(—Naugatuci( Chemical
Co., Div. of U S. Rubber Co., EIm St.,
has awnrdeci the contract for 2 and 3

- kAR 148 TEROR RUEEINIRf:

mated cost $80,000.

T Jnn
| %Ir Z|onV|IIe—P-f.ttman MoorT] Co iiBE
adison Ave., Indianapolis, has awarde

the contract for additions to its phar-

tifrafeld Teokf §70,6%. Es’
Kan.. Topelta— Defense Plant Corp.,
Wash., D. C., has awarded the contract
for the construction of a tire plant here
to be operated bv Goodyear Tire &
Rubber Co., of Kansas, Inc., subsidiary
of Goodyear Tire & Rubber Co., Akron.
0., to John A. Johnson & Sons, 269
41st St.,, Brooklyn, N. Y. Estimated

cost $4,500,000.

'‘Mass., Brighton—New England Render-
ing Co., Abbatoir Grounds, has awarded
the contract for alterations and addi-
tions to its glue plant to Sawyer Con-
struction Co., 31 St. James Ave., Boston.
Estimated cost $60,000.

N. J.,, Linden— Standard Oil Co. of New
Jersey, Bavwav Rcfinerv, will construct
an alcohol storage tank withits own
forces. Estimated cost $40,000.

N. J., Bound Brook—T. C. Calco Chemi-

cal Corp.,, Bround Brook Rd., has
awarded the contract for a 1 story, 200

OCTOBER 1944 -

x 200 ft. warehouse building to E. De-
Christofer, 21 High St. Estimated cost
$100,0(30.

N. Y, [Ilicksville— Glassfloss Corp., 155
East 44th St., New York 17, N. Y.. has
awarded the contract for the construc-
tion of a manufacturing building to
Austin Co.. 19 Rector St.. New York 6,
N. Y. Project will be financed by De-
fense Plant Corp., Wash., D. C. Esti-
mated cost $2,500,000.

0, Cleveland— Cleveland Graphite Bronze
Co., 16800 St. Clair Ave., has awarded
tlie contract for an addition to its plant
t0 Albert M. Higley Co.. 2036 East
22nd St.Estimated cost $275,000.

OHa>> Ponca City— Continental Oil Co.
will reconstruct portion of gasoline plant

recently destroyed by fire. Work will
be done by force account and subcon-
tracts. Estimated cost $75,000.

Pames" KEor0gtAr- B4 N Rsst Pyt
has awa;ded the contract for a 1 and 2

stor arch laboratory to The Trimble
H’ﬁ?@) rennsylvania Ave. f45., Pitfs-

R “fr u-
Collins, 7 Dyer St.. Province. Es\(l-
maled °°st 575-000-
_ ] T, P 0
Te*> "7 —3 °* & ~efimng Co.,
Humble Bldg., Houston, has awarded
the contract for recycling plant addition
to Hudson Engineering Co 2711 Dan-
~lle St, Houston. Estimated cost
$700,UUU.

Va, FFont Royal— General Chemical OCo.,
40 Rector St.,, New "liork, N. Y., has
awarded the contract for the construe- -
tion of a chemical plant here to F H.
McGraw Co., /80 Windsor St., Hajt-
ford, Conn Project will be financed by

Defense Plant Corp., \Vash D. C.
Estimated cost will exceed $1,000,000.

W is,, Merrimac— U. S. Eng., Milwaukee,
W is., has awarded the contract for build-
ings at Badger Ordnance Plant to Na-
tional Builders, Inc., Foshav Tower,
Minneapolis, Minn., at $234,550. Her-
culcs Powder Co.. Wilmington, Del,,
operator.
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HOMOGENIZER

Any
FOO

roduct in ttie CHEMICAL or
industries that needs hydraulic

%rindir_mg — mixing — texturizing —
bleaching”-stabilizing or homogeniz-
ing, can now be processed on the

Never mind if you have been
told that any or all of these
things cannot be done to your
product for any one of a dozen
reasons—we’ve heard that a
hundred times and still given
manufacturers results beyond
their most optimistic hopes.

A new processing principle, re-
sulting from scientific engineer-
ing machine design never be-
fore applied on a machine for
the ¢bove purposes, is the rea-
son for the FLOW-MASTER
success in these industries.
Eight years’,operation in the
Food and Chemical Industries
has proved that the

FLOW-MASTER
principle of operation is the
solution to processing those
products that heretofore were
thought impossible, to homo-
genize.

THE FLOW-MASTER

maintains volumetric efficiency
against normal wear—delivers
a constant, uninterrupted flow
without heating or scorching the
product. Thoroughly sanitary,
and can be disassembled and
reassembled in 15 minutes
when changing from one prod-
uct to another.

Low infirst cost... low in oper-
ating cost . . . low in upkeep.

It does things to a product no
other machine can do as well.

FLOW-MASTER
Transfer eMetering «Proportioning
PUMP

High Vacuum

« High Volumetric Efficiency
High or Low Pressure e

Constant Non-

Pulsating Delivery « Automatic Wear Control

MARCO CO.

CHEMICAL & METALLURGICAL ENGINEERING -

Inc.,

511 Monroe Street,

Established 1936
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XFOOD

PIGMENT ProODUCTS

BEANS

EMULSIONS

CEMENTS

*

& IHG |

peanl

fCONSTRUCTIg E uxfi

CHEMICALSIT

-—-"NicoLCt
C«B:P;CREAT

oVsPeRliol

CARAMELS

Wilmington/7, Del.
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Chicago Coliseum

Chemica

Tomorrow

EXPOSITION COMMITTEE

CHAIRMAN

M. H. ARVESON
STANDARD OIL COMPANY (INDIANA]

R. F. BALDASTE
STANDARD OIL COMPANY (INDIANA)

EDWARO BICEK
ILLINOIS INSTITUTE OF TECHNOLOGY

SIDNEY M. CANTOR
CORN PRODUCTS REFINING CO.

VICTOR CONQUEST
ARMOUR & COMPANY

I. M. HENDERSON
THE PURE OIL COMPANY

ROBERT F. MARSCHNER
STANDARD Oil COMPANY (INDIANA)

C. S. MINER. Jr.
MINER LABORATORIES

H. E. ROBINSON
S5WIFT & COMPANY

ARTHUR E. SCHNEIDER
ARMOUR & COMPANY

B. B. SCHNEIDER
SCHNEIDER A DRESSIER

324

CLARENCE H. SEELEY
CONTAINER CORPORATION
OF AMERICA
JAMES K. STEWART
THE SHERWIN-WILLIAMS CO.
WALTER M. URBAIN
SWIFT & CO.
WILLARD H. WOODSTOCK
VICTOR CHEMICAL WORKS
ROBERT E. ZINN
VICTOR CHEMICAL WORKS

ADVISORY COMMITTEE
ALLEN ABRAMS
VICE PRESIDENT
MARATHON PAPER MILLS
GEORGE GRANGER BROWN
PRESIDENT
AMERICAN INSTITUTE CHEMICAL
ENGINEERS

J. V. N. DORR
PRESIDENT
THE DORR COMPANY, INC,

WILLARO H. DOW
PRESIDENT
DOW CHEMICAL COMPANY
GUSTAV EGLOFF

DIRECTOR OF RESEARCH
UNIVERSAL Ol PRODUCTS CO.

OCTOBER

ovember 15-16-17-18

-V«
rocessing "

OTTO EISENSCHIML
MANAGER
SCIENTIFIC OIL COMPOUNDING CO.

PER K. FROLICH
DIRECTOR OF CHEMICAL DIVISION
ESSO LABORATORIES
STANDARD OIL DEVELOPMENT CO.

FRANK BALDWIN JEWETT
CHAIRI

BELL TELEPHONE LABORATORIES. INC.

C. F. KETTERING
VICE PRESIDENT
GENERAL MOTORS CORPORATION

S. D. KIRKPATRICK
EDITOI

R
CHEMICAL & METALLURGICAL
ENGINEERING
C. 5. MARVEL
PRESIDENT-ELECT
AMERICAN CHEMICAL SOCIETY
C. E. K. MEIS
VICE PRESIDENT
IN CHARGE OF RESEARCH
EASTMAN KODAK COMPANY

THOMAS MIOCLEY, Jr.
PRESIDENT
AMERICAN CHEMICAL SOCIETY

S. MINER
DIRECTOR
MINER LABORATORIES®

WALTER J. MURPHY

EDITOR
INDUSTRIAL ENGINEERING
CHEMISTRY
R. C. NEWTON
VICE PRESIDENT
SWIFT & COMPANY
CHARLES L. PARSONS
SECRETARY
AMERICAN CHEMICAL SOCIETY
HOLMAN D. PETTIBONE
PRESIDENT
CHICAGO ASSOCIATION OF
COMMERCE
EDGAR-M. QUEENY
CHAIRMAN OF THE BOARD
MONSANTO CHEMICAL COMPANY
N. A. SHEPARD
CHEMICAL DIRECTOR
AMERICAN CYANAMID COMPANY
ROBERT TAYLOR
EDITOR
CHEMICAL INDUSTRIES
E. R. WEIDLEIN

DIRECTOR
MELLON INSTITUTE OF INDUSTRIAL
RESEARCH

FRANK C. WHITMORE
DEAN OF SCHOOL OF CHEMISTRY

& PHYSICS
PENNSYLVANIA STATE COLLEGE
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EXHIBITORS

Booth No
Acadia Synthetic Products, 4115 West Ogden Ave.,Chicago, Ill.... 85
Ace Glass, Inc., Vineland, NEW JeISeY ...cuiiuiiuiiiieiieieiieeieeeieeeeeeaeans 17
Alox Corporation, 3943 Buffalo Ave., Niagara Falls, N...Y....
American Air Filter, Inc., 215 Central Ave., Louisville 8, Ky

American Cyanamid & Chem. Corp., 30 Rockefeller Plaza, New York 20,
.................................................................................................. 192-193
American Foundry Equipment Co., 555 Byrkit St., Mishawaka, Indiana.. 47
American Instrument Co., 8010 Georgia Ave., Silver Sprincjs, Md....... 107
American Photocopy Equip. Co., 2849 North Clark St., Chicago 14, Ill.. 152
American Resinous Chemicals Corp., Peabody, Massachusetts 30
Amersil Co., Inc., 60 Wall Tower, New York 5 N. Y...
Anetsberger Bros., 3505-11 Elston Ave., Chicago 18, Il
Angel 4 Co., H. Reeve, Inc., 7-11 Spruce St., New York7, N. Y 118
Armour and Co., 1355 West 31st St., Chicago 9, _III. 71
Armstrong Machine Works, Three Rivers, Wisconsin... 205
Atlas Powder Co., 999 Market St., Wilmington 99, Delaware.. 130
Automatic Transportation Co., 101 West 87th St., Chicago 20, IlI 218
Bareco Oil Company, P. O. Box, 2009, Tulsa 2, Oklahoma.....c.....cccouuen. 179
Barnstead Still & Sterilizer Co., Inc., 2 Lanesville Terrace, Forrest Hills,
Boston 30, Massachusetts

Barrett-Cravens Co., 3255 W. 30th St., Chicago 23,

Battelle Memorial Institute, 505 King Ave., Columbus I, Ohio

Bemis Bro. Bag Co., 408 Pine St., St. Louis 2, Missouri...

Bennett Mfg. Co., 14600 Princeton Ave., Chicago 27, Il ... 140
Brown Instrument Co., Germantown P. O.. Phila., Pa.. 235-236-237
Buehler, Ltd., 165 West Wacker Drive, Chicago I, Ill.. 3-4
Buell Engineering Co., Inc., 70 Pine St., New York 5, N. Y 195
Buffalo Foundry 4 Machine Co., 1543 Fillmore Ave., Buffalo ...43-44
Builders Iron Foundry, Inc., 9 Coddincj St., Providence I, R. l........... 6-7
Bump Pump Co., LaCrosse, WisCONSiN.......cccociinieiinnns 221-222
Carrier-Stephens Co., Lansing, Mich... 182
Celanese Celluloid Corporation, 180 Madison Ave., New York 16, N. Y.105-106
Central Scientific Company, 1700 Irving Park Blvd., Chicago, Illinois.. 91
Chemical Developments Corp., 314 West First St., Dayton 2, Ohio 194
Chemical Industries Magazine, Tradepress Publishing Corp., 522 5th Ave.,

New York 18, N. Y. . 128-129
Chemical 4 Metallurgica ngineering, . n ) ew 18,

N Y e 11
Chicago Apparatus Company, 1735 N. Ashland Ave., Chicago, 1l......... 101
Chicago Pump Co., 2300 W. Wolfram St., Chicago 18, IIl. 123
Commercial Solvents Corporation, Terre Haute, Indiana 60
Container Company, 975 Glenn St., Yan Wert, Ohio.... .103-104
Corning Glass Works, Corning, New York i, 113-114
Darco Corporation, 60 E. 42nd St., New York 130
deBeers 4 Associates, F. M., 20 N. Wacker Drive, Chicago. 80
Davison Chemical Corporation, 20 Hopkins Pl., Baltimore 3, Md ... 163-164-165
De Laval Separator Co., 165 Broadway, New York 6, N. Y ... 158

Denver Equipment Co., 1400-17th St., Denver 17, Colo..
Dicalite Co., 756 South Broadway, Los Angeles 14, Calif.
Dietert Co., Harry W., 9330 Roselawn Ave., Detroit4, Michigan
Dorr Co., 570 Lexington Ave., New York 22, N. Y .....coccoiiiiiiniinnanns ..96-97
Main St., Midland, Michigan. .81-82-83-84

Dow Chemical Company, 1160 E.
Durametallic Corporation, 2104 Factory St., Kalamazoo 24F, Michigan.. |
Duriron Company, Inc., 450 North Findlay St., Dayton |, Ohio 16-17
Emery-Carpenter Container Co., 4600 Carew Tower, Cincinnati, Ohio.. 124
Emulsol Corporation, 59 E. Madison St.. Chicago, III. ... 139
Ertel Engineering Corporation, New York City 19, N.Y 79
Eutectic Welding Alloys Company, 40 Worth St., NewYork 13, N.Y... 125
Fansteel Metallurgical Corporation, 2200 Sheridan Rd., North Chicago,
110
Federal Classifier Systems, Inc., 127 North Dearborn St.,Chicago , o HL19
Filter Paper Co., 57 East 24th St., Chicago 16, Ill... 36-37
Fisher Scientific Co., 711 Forbes St., Pittsburgh 19, Pa.. 100
Fitzpatrick Company, W. J., 1001 West Washington St.,Chicago 31
Foxboro Co., 46 Neponset Ave., Foxboro, Mass 178
General American Process Equip. Div. General American Transportation
Corporation, 451 Baxter Ave., Louisville 4, Ky. 62-63-64-65

General Ceramics Co., Keasbey, New Jersey
Glascote Products, Inc., 20900 St. Clair Ave.,
Glycerine Producers' Association, 381 Fourth Ave.,

Cleveland 17, Ohio

New York, N. Y 1

Glyco Products Co., 26 Court St., Brooklyn 2, N. Y..
Graver Tank 4 Mfg. Co., Inc., East Chicago, Indiana...
Gray-Mills Co., 1948-52 Ridge Ave., Evanston, III 77

Great Western Mfg. Co., Leavenworth, Kansas

Gump Co., B. F., 431 South Clinton St., Chicago 7, Il

Haering Co., Inc., D. W., 205 West Wacker Dr., Chicago 6, Il 148
Hamilton Mfg. Co., Two Rivers, Wisconsin.......c..cocoveurennann. 120
Hammond Drierite Co., W. A., 120 Dayton Ave., Xenia, Ohio 142
Hasco Yalve 4 Machine Co., 1819 W. St. Paul Ave., Milwaukee, Wise... 109
Haveg Corporation. Newark, Delaware.........coccoiiiiiiiiiiiiiiiiiiiiieeeaeanes 74
Hercules Powder Company, 900 Market St., Wilmington 99,Delaware_ 133

Hills-McCanna Co., 3025 North Western Ave., Chicago 18, Ill..
Illinois Electric Porcelain Co., Macomb, HHNOiS...ccccoiiiiiiiiiiiiiiiiiiiiieae,
Illinois Testing Laboratories, Inc., 420 N. LaSalle St., Chicago. Illinois.
lllinois Water Treatment Co., 840 Cedar St., Rockford, Illinois..
Industrial 4 Engineering Chemistry, 1155 Sixteenth Street, N. W., Was

Booth No.

St.,New York 16, N. Y
Three Rivers, Michigan

Johns-ManvilleCorporation, 22East 40th
Johnson Corporation, 826- Wood St.,

End of SouthCenter St., Adrian, Mich..
140 Cedar St.,New York 6, N. Y
NewlJersey...........

Kewaunee Mfg. Co.,
Kidde 4 Co., Walter,
Kimble Glass Company.Vineland,

Knight, Maurice A., Kelly Avenue, Akron 9, Ohio

Kold-Hold Manufacturing Company, 424 No. Grand Ave.,Lansing 4,
MIChIgaN o s 95
Laboratory Equipment Corporation, 720 East Main St., Benton Harbor,
Michigan .14
Laboratory Furniture Co., 37-18 Northern Boulevard, Long Island
City, N. 45-18

LaPine 4 Co., Arthur S., Hubbard St., Chicago,

Lapp Insulator Co., LeRoy, New YOrK.......occocoiiiiiiiiiinnannn

Leader Iron Works, Inc., 2110 N. Jasper St., Decatur,

Link-Belt Company, 307 N. Michigan Avenue, Chicago I, IIl ..
Loeb Equipment Supply Co., 910 North Marshfield Ave., Chicago, IIl...32-33
Lukens Steel Company, Coatsville, Pennsylvania...........ccccoiiiiiiiiiin, 122
Mallinckrodt Chemical Works, 3600 N. Second St., St. Louis 7, Mo 167-168
Marathon Paper Mills Co., Rothschild, Wisconsin 78

Marsh Stencil Machine Company, Belleville, Illinois 116
Mayer 4 Oswald, Inc., 37 W. Van Buren St., Chicago, III. 126
McGraw-Hill Publishing Co., 330 West 42nd St., N. Y. 18 N. Y. 11
Merco Nordtsrom Valve Company, 400 N. Lexington Ave., Pittsburg
Pa..ccoeenennns 38-39
Metal Glass Products Co., Belding, Michigan......cccooiiiiiin, 137-138
Mine Safety Appliances Co., Braddock, Thomas 4 Meade Sts., Pitts-

burgh 8, Pa.....cccceceuienninns

Monsanto Chemical Company, 219-220

1700 So.

Second St., St.

Louis 4, Mo

National Carbon Company, Carbon Products Division, 30 East 42nd St.,

New York 17. N.
National Engineering Co., 549 W. Washington St., Chicago 40, Ill
National Starch Products, Inc., 270 Madison Ave., New York 16,
National Technical Laboratories. 820 Mission St., So. Pasadena,
Neville Company, Pittsburgh 25. Pennsylvania
Niagara Filter Corp., 3080 Main St., Buffalo 14, N. Y

Ohio Chemical 4 Mfg. Co., 745 Hanna Bldg., Cleveland 15, 69
Ohio Steel Foundry Co., Springfield, Ohio

Olson Filtration Engineers, 1624 N. Kilbourn, Chicago, Illinois. 183
Owens-Corning Fiberglas Corp., Nichols Bldg., Toledo I, Ohio 233-234

Paper 4 Industrial Appliances, Inc., 122 E. 42nd St., New
N

162

Patterson-Kelley Co., Inc., East Stroudsburg, Pennsylvania.
Permutit Co., 330 W. 42nd St., New York 18. N. Y . 115
Peterson 4 Company, Inc., Leonard, 122 W. Fullerton Ave., Chicago 14, Ill. 161

Pfaudler Co., 89 East Avenue, Rochester 4, N. Y.'.. 70
Phillips Petroleum Company, Bartlesville, Oklahoma. 94
Philosophical Library, 15 East Fortieth Street, New York 16, N. Y. . . 231
Podbiejniak, Inc., 8312 South Chicago Ave., Chicago 17, 135
Precision Scientific Co., 1750 N. Springfield Ave., Chicago,....IlIl.......... 209-210
Pressed Steel Tank Co., 1445 South 66th St., Milwaukee 14, Wisconsin 246
Productive Equipment Corporation, 2925 West Lake St., Chicago 12, Ill... 127
Pulverizing Machinery Co., Chatham Rd., Summit, New Jersey............... 18-19
Putman Publishing Company, 737 N. Michigan Ave., Chicago II, IIl 108
Reichhold Chemicals, Inc., 601 Woodward Heights Blvd., Detroit 20,

Michigan ..58-59
Reinhold Publishing Co., 330 W. 42nd St., New York, N. Y .. 134
Reynolds Molded Plastics Div., Continental Can Company, Inc., Box 427,

Cambridge, Ohio .. 173-174-175
Ross 4 Rowe, 75 Varick St., New York 13, N. Y .iiiiiiiiiiiiiiiiieeeaans 184
St. Regis Paper Co., Lincoln Bldg., 230 Park Ave., New York 17N.Y

Sargent 4 Co., E. H., 155 E. Superior St., Chicago, Ill.
Scharr 4 Co., 754 W. Lexington St., Chicago 7, Ill..
Scheible Company, Claude B., 2827— 25th St., Detroit 16, Michigan
Scientific Glass Apparatus Co., 49 Ackerman St., Bloomfield, N. J

Selas Company, Scientific Equipment Div., Erie Ave. 4 D St.,Phila-
delphia 34, Pa 50
Sharpies Corporation, 23rd 4 Westmoreland Sti“ets. Philadelphia 40, Pa. 76
Sheldon Co., E. H., 720 Yims St., Muskegon, Michiigan. .. 12-13
Simplicity Engineering Co., Durand, Michigan 66

Sivyer Steel Casting Company, 1675 South 43rd St., Milwaukee 14, Wise..34-35
Socony Vacuum Oil Co., Inc., 26 Broadway, New York 4, N. Y ............... 241-242
Sparkler Mfg. Co., Mundelein, Illinois.. .. 9

Sperry 4 Co., D. R., Batavia, Illinois.. 147
Standard-Knapp Corp., 221 N. LaSalle St., Chicago I, Il 180
Triangle Package Machinery Co., 906-24 N.Spaulding Ave., Chicago, III..26-27
Tri-Clover Machine Co., Kenosha, WiSCONSIN . ...coiiiiiiiiiii i 157
Union Bag 4 Paper Corporation, 233 Broadway, New York 7, N. Y 154

U. S. Stoneware Company, 411 E. Market St., Akron 9, Ohio..

Fifth 4 Butler Sts.. Cincinnati, Ohio
141 West Jacxson Blvd., Chicago 4, IlI.

Valvoline 0il Co.,
Yictor Chemical Works,

ington, D. ..

Industrial Instruments, Inc., 17 Pollock Ave., Jersey City 5, N. J.. . Wallace 4 Tiernan, Inc., Box 178, Newark, New Jersey... 240
Infra-Red Engineers 4 Designers, 1633 East Fortieth Street, Cleveland, Waukesha Foundry Company, Waukesha, Wisconsin.. 90
[ 1 T T PP 199 Welch Manufacturing Co., W. M. 1515 Sedgwick St., Chicago 10, Ill. 136
Ingersoll Steel 4 Disc, Div., Borg-Warner, 310 S. Michigan Ave., Chi- Wheelco Instruments Co., 847-51 West Harrison St., Chicago 7, Il 2
cago 4, 41 Wilson Chemical Feeders, Inc.”~205 Clinton St., Buffalo 5, New York 40
Interscience Publishers, Inc.. 215 Fourth Avenue, New York 3, N. Y 102 Worthington Pump and Machinery Corp., Harrison, New Jersey............ 153
Index as supplied by National Chemical Exposition, corrected to September 27
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précision, versatility and
in chemical and
physical determination by
X-RAY DIFFRACTION

speed

BRANCHES

AND

SERVICE

In X*ftay Diffraction, Industry has at hand
On indispensable means for quick, accu-
rate, chemical and physical determinations,
by graphic demonstration of the actual
microscopic structure of materials.

The Picker Diffraction X-Ray Unit offers to
the scientific and engineering professions
an apparatus of the utmost precision, con-
venience and versatility. Four types of
Diffraction Cameras are shown, mounted
on ways with perfect reference edges to
insure consistently accurate alignment. The
Unit is also readily adaptable for use with
any special cameras such as the Weissen-
berg for single crystal analysis. Transformer
and tube are water cooled, permitting
continuous operation.

PICKER X-RAY
DIFFRACTION APPARATUS

Two portal low filtration beryllium window

Continuous operation — tube and transformer
water cooled

Operation fully automatic—control 5 KV to 50 KV
in 20 steps

X-Ray tubes with targets of different elements
are available and interchangeable

Concealed insulated water lines to minimize
condensation

Concealed storage compartment for X-Ray tubes,
cameras, and accessories

Picker X-Ray Corporation manufactures industrial
X-Ray equipment covering every phase of appli-
cation . . . radiography, fluoroscopy, diffraction.

sets the pace in x-ray

PICKER X-RAY corporation

300 Fourth Avenue, New York 10, N. Y.
WAITE MFG. DIVISION «CLEVELAND 12, OHIO

DEPOTS IN PRINCIPAL CITIES OF U.S.A. AND CANADA
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. The Laue Camera is used for the observation

of preferred orientation of grains or fiber
textures and the study of cold work and
recrystallization.

Typical Laue Camera Diffraction
Pattern; shows preferred orientation.

The Back Reflection Camera is used for
precise measurement of lattice constants,
measurement of surface stresses, observa-
tion of distortion in crystals and the deter-
mination of composition of solid solution
alloys. Sample and film may be rotated
by motor.

Typical Back Reflection Camera
Diffraction Pattern

For routine identification of substances or
unknowns the 70 mm. Powder Camera is
used. Specimen can be rotated by motor.

d 'm

Typical 70 mm. Powder Camera
Diffraction Pattern.

For more precise measurement of lattice
constants and the determination of alloy
constitution diagrams, and for studies where
the highest resolution is required, the 200
mm. Powder Camera is used. Specimen can
be oscillated or rotated by motor.

200 mill. POWDER

Typical 200 mm. Powder Camera Diffraction Pattern.
Note the greater resolution of lines as compared
with the 70 mm. pattern of the same area above.

YOUR LOCAL PICKER ENGINEER IS AS NEAR
AS YOUR PHONE - OR USE THIS COUPON

CAMERA
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TODAY, IN THIS PLANT, PFIZER IS

PRODUCING THE GREATER PORTION

OF THE WORLD’'S AVAILABLE SUPPLY
OF PENICILLIN

PFIZER"?
.QUALITE

Chemicals For Those Who Serve Mans Well-Being

Chlias. Pfizer & Co., Inc.

MANUFACTURING CHEMISTS <« ESTABLISHED 1849

81 MAIDEN LANE. NEW YORK 7, N. Y.
444 WEST GRAND AYE.. CHICAGO 10. ILL.

« OCTOBER 1944 . CHEMICAL & METALLURGICAL ENGINEERING



Worthington Offers the Broadest Range of Standard Corrosion-Resistant
Pumps in the U. S.

Type CG (Worthite) centrifugal pump, open impeller. Over 6000 Types CQ and CT (Worthite) and types CR, CU (Antaciron) cen-
in lervice. trifugal pumps, closed and open impellers. Extremely heavy
construction, adjustable thrust bearing.

KB & KO PUM»S
60 CYCU SPEfOS

CAPACITY

1000 CPM
Type HBLC (Worthite) 2-slage, high-speed, high-pressure, Types KB and KD (Worthite) single and double elbow propeller
trifugal pump, suction pressure only on stuffing box. pumps for evaporator and crystallizer circulation.

Select Worthington corrosion-resistant pumps for These, and all other W orthington centrifugal
chemical and process services. You’ll find the right pumps, are backed by the longest and most extensive
pump in Worthington’s standard line, which covers experience . . . which insures correct application . . .
the broadest range of capacities and heads in the U. S. and will help you solve your most difficult pumping

problem. mimim
BEHMD THENAME Write us, using this coupon, or tele- ["JIrT]
NGTON phone the nearest of our 36 district offices.

WORTHINGTON PUMP AND MACHINERY CORPORATION
Centrifugal Pump Division ept-u
Harrison, N. J.

Rotary Turbine Well Aiy chemical pumping problem iS...........cccoeririrninienenieee s

Send "Worthite News”, on the subject of corrosion resistance Q

OHL»'* 1 NI . et e e e sr e te e nen
Company
HAN«fA
AdAress.....c.ooevneeenecncns s
Power
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Long-Time Tests
Predetermine Long-Time Service

(Right) Fig. 1. Hardness — Temperature
Curve Obtained by B&W Gradient Bar
Test.

(Below) Fig. 2. Special Set-Up Developed
by B&W for Gradient Heating of Test
Bars.

TEMPERATURE GRADIENT BAR TEST

HEATED 1600 HOURS

TEMPERATURE *C
400 600

600 1000 1200 1400 1600

TEMPERATURE *F

B&W Tube Research
Tests High Alloy Steels’ Behavior
Through Their SERVICE RANGE

The Babcock & Wilcox Tube Company it continuously study-
ing the behavior of highly alloyed steels under temperature
environment so a> to forecast utility and performance in
high tomperature applications. As a consequence, B&W may
be expected to furnish accurato information on properties of
ferrous metals for application in tho newor oil refining
processes and for other chemical process work, including
production of raw materials for synthetic rubber.

In B&W's large, complete laboratories furnace equipment
is utilised for long-time heating tests wherein changes in
physical properties or alteration in structure and other effects
of heating may be determined. Figure 2 shows a special set-
up developed by B&W for gradient heating where a com-
plete service range of temperatures may be covered. The
test bar, after heating, is subjected to a careful survey at
thermocouple locations for changes in hardness and struc-

ture. Aging or embrittlement temperature ranges may thus

«as B&W MAKES BOTH

be precisely located and thereafter specific studies made to
determine the effect of embrittlement on physical properties.
Figure 1shows a temperature-hardness curve obtained by the
gradient bar test.

B&W seamless tubing is available in a complete range of
alloy and stainless steels, thus meeting ony refinery need.
More and more tube users benefit by B&W's research and
ability to match tubes to jobs without prejudice toward any

particular type. Why not bring your tube problems to B&W ?
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MATERIALS HANDLING

’ |
PUMPS — A catalog: _Including
information _ on turbine tyJJe
pumps, their construction, ‘de-
gn and operation. Construction details
Tables of

are described and_ illustrated.

measurements, units of flow, pressure and
head as well as color, together with sug-
gestions on specifications of pumps are

(Fomona pamp Co. 'Division oF Joshua Check the coupon on the next page for
Handy Iron Works, St. Louis, Mo.)
D UATERIALS HANDLING AND any of these bulletins you want!
with many installation photos
and diagrams IIIustratingLsthe methods of

construction of bins, tan and buildings f ; f
fo{) the stor%gle ot materialhs s_ucrll gsf The manufacturers catalog listed on the following pages are packed with
asbestos, as alt, cements, chemicals o tO- _mi H H H H H
alhl kindAs, copkbe, Oi¥ f%?d ind 'Stoln% dsul— up-to-the-minute information on equipment materials of construction and raw
ur. number o ables are Included on H H H H H
Ehe C|apacbmehs |0f circulda_r bins like tanksd, materials. To get this information, circle the numbers of the catalogs you
arrels, ushels, accorain to types an il i
g e e rSoTe g Co., npc., Ny need on the coupon below and mail it to us before December 15, 1944. W e will
York, : forward your request to the manufacturers.
FEEDER — A self-contained,
3 automatic weigher and conveyor

stream of malerial at a_ predetermined MAIL THE COUPON NOT LATER THAN DEC. 15,1944

rate is described in an_ei ht—gage 8(|)oklet
0.,

by the Richardson Scale ifton,
N. J.

4 rF]’U_MPg—close—coupclied pumps,
their advantages and construc- ¢ OO PUMP8—A descriptive piece of % A TURBINE = PUMPS — Twelve
tion data together with a large- J-S literature concernping water fu- 77jL pages of information on re-
table on capacities in gallons per minute, ; . : ;
according to size and fotal head in speed . bricated and oil lubricated ver- generative turbine pumps for
—r.p.m.ﬂ-together with physical dir%en- tical, turbine pumps, their construction, general water service, cooling tower serv-
sions. Lombard Governor Cor Ashland use and advantages. Peerless Pumps Di- ice, small boiler feed service, condensate
: P ’ vision, Food Machinery Corp., Los An- service, circulation systems, sanitar
Mass. geles, Calif drinking water gasoli¥1e transfer  and
HOSE — The construction ami 1 A VALVES—A catalog describing volatile quuidszy Includes cutaway illus-
specifications of types of hose I t*. and illustrating a complete line trations and diagrams, as well as rating
available for various purposes _of iron, steel and bronze relief tables and dimension charts. Worthing-
s covered completely in a 52 page book-alves, in sizes % in. to 12 in. Lombard ton Pump & Machinery Corp., Harrison,
Iet.ld_The booklet mcll#_des ddata_”onl_ air. Governor Corp., Ashland, Mass. N. J.
suction’ gvuastter’cgrtﬁ/aeryi'ng”eanac? blower! oil, w rf CONVEYORS—a folder on the f) r* TUBING—More than 100 pages
rotary, gasoline, solvents and paint spray PO U el MAlprials handling r) In fhis ready reference on tubas
types of hose as well as couplings and : ot : f: H N or condensers, beat exchangers,
f%lt't)ings. United States Rubber Co.. New ing, hoisting, storing, crushing, sizing and evaporators and general piping use. any
York. N ' distributing dry products, such as asbes- tables, diagrams and installation photos.
' ’ tos, ashes, borax, coke, coal, earth, gravel, Bridgéport Brass Co., Bridgeport, Conn.
DEEP WELL PUMPS—A 15- manganese, salt, tin ore, zinc, etc. Robins " '
6 page booklet with mang tables Conveyors, Inc., Passaic, N. J. 9( n PUI_\/IPIS—(IiE_lght pagesd ofh de-
and Illustrations describing the £* PUMPS—12 pages full of infor- scriptlon, diagrams and photos
Mundamentals, performance, operation and | Q matlon on agvagmce_nleent in' de- vfwth .tablles Slh_owmg the _é}d-
Ahd operating @ata on vertical dsep wel o their S9Mcole. of centrifugal pumps 527 0% pS for low-tapacity. high-pressure
) and their applications, together wit e- N ' B
turbine pumps. Pomone Pump Co. (Di- prints, _Idiagrparlns Ian_d' oger_atin_WIda_ta_uin séerl\{%ce. Byron Jackson Co., Los Angeles,
\Iéiasrln?gnaOfCa‘]l?fs)hua Hendy Iron  Works, co_nnectlo_rh_wnh tdhe;]r use in of refining, alit.
) : pai>er milling an andling of corrosive R
EQUIPMENT—A bulletin espe- and abrasive liquids, liquors and slurries. & il-}AUES(-)pFaFeBbLoloNkllje%'aX(?Lc\éErSt
7 cia?ly prepared for the process Lombard Governor Corp., Ashland, Mass. i showing the complete line of
~Industries _that Includes all in- * fj SCALES—AnN 80 page booklet blinds and valves together with informa-
formation on centrifugal, steam, power, 1/ describing in detail a most com- tion on their pressures, sizes, etc. Hamer
rotary and turbine well pumps; diesel ang d Kkind plfete line of scales of aIII Ityges Qil Tool Co., Long Beach, Calif.
gas engines, steam jet ejectors, air an an inds for many purposes. ncludes y CENTRIEUGAL PUMEPS A
gas compressors, air tools, steam turbines many illustrations,” diagrams, and dial HES
and turbo generators, air-conditioning and charts. The Yale & Towne Mfg. Co. ';(Of 16-page booklet describing cen-
refrigeration equipment, muI_ti—V—drivgs, Philadelphia, Pa. of construtéltigﬁgl g;ggfivngth?égtmgtserﬁ]ﬁ
meters, water purification equipment, de- . ' ratll {
aerators and deaerating feed water heat- 1 Q COMPRESSORS AND VACUUM details on some applications. A table is
. . 1 O PUMPS—Many tables on sizes
ers. Worthington Pump & Machinery and ratings together with illus- 'Il'nﬁ:lu?_edb on CSUCt'IO” OEflkvl'\]Iaterllg pipe.
Corp., Harrison, N. J. trations form a 2 J—]gage booklet by the & Labour Lo., Inc., 'art, nd.
CENTRIFUGAL PUMPS — A ﬁhICYago Pneumatic” Tool Co., New “York, 9(f|\_|/ IIBItEL('jFING_b—_An talgdht-,)l?get b?_ok-
complete line of acid and chemi- R e escribing  an ustrating
8 cal pumps which illustrates in 1 fX REFRIGERATION COMPRES- . 4 Sonveyor and elevator belting,
=Dlueprint diagram, including general SORS — A descriptive bulletin sizes and weights available, and some o
specifications, sizes, capacity and  per- § i |ncil1ud|ng a cudtz_awayf|Ilustrat|onf {Lse UTSﬁg-rmOﬁgefcnéo'dﬂsn”tg?]erND'V'5'0” of
formance data. Lawrence Machine & escribing the outstanding ~features o " » N
Pump Corp., Lawrence, Mass. roller bearing compressors, and specifica- QA PLUG VALVES — A 8-page
CHEMICAL EEEDERS— A | tions and dimensions. ~Worthington Pump 1l booklet of diagrams, cutaway
folder of engin rin_ dat & Machinery Corp. (Air Conditioning and photos and charts concerning the
page tolder or engineering data Refrigeration DIv.), Harrison, N. J. '
with engineering specifications, . use of plug valves. American' Car &
e T, e BT B g o T e a vomans b
Information abou Is equipment. - Q 1 PUMPS—A 16-page booklet with
son Chemical Feeders, Inc., Buffalo, N. Y. parts protected by metal shroud ~ ; H ia-
. . are des_crlged and Illustrated with charts ! l d:?rgr;smnhaolmstagl!%s deasr::?i tidolr?s
1 Ci BBMPS — Centrifugal pum{)s on their operations in a booklet by the for Mult?plex 'Pﬂmps for mediun? and
ro suned_t t04osetverizoo[)equnemen S, General Ceramics Co., Keasbey, N. J. higher pressures Byron Jackson Co
capaci 0 g.p.m., are o . o . "
i i i i % f PIPING—A bulletin describing Los Angeles, Calif.
d(b:ce)i)%rllebt(.ed BYron 'j/éléitsrgrﬁe%o.f"Loas ARgRies X1 gonical, flanged stoneware pipe 00  AIK COMPRESSORS—A cata-
alif. - { A
tion as well as uses and applications. i ||.°g a?dtbtpoklet describing a
BELTING—A 34 page bookl General Ceramics Co., Keasbey, N. J sors in alrllear(i)etyS ao%or:nac;%i/elglrarfgmsﬁzrgg_
n (tjreastcitglr?smgdi;n rgr%tg”agvn\zellllluass- & PUMPS—A 40-page bulletin de- Dimensions, weights and compression
a9 - scribing many kinds of pumps— tables are included. Schramm, Inc., West
tables the various types of transmission, botli horizontal and ' vertical Chester, Pa.
elevator and conveyor belts, their appli- types, turbine driven and motor driven, ' . o
R sl e . Yok Sngle and twosstage Cunfis eraglel Q@ SCALES—An automatic weigh
" mounted pumps, together with application i . .
wor photos arp]d_ iﬂusftrations andThchIarts COP_ veyor is (X\ész:lﬁbggmi% g%ndéedagbey baoockolg{
_ cerning their performance. e Ingersoli- ( P )
V% SRMEO RIS BUEIENGon e Cqnehon Bumy T oon)New By the Mertek e Wansiziling o
A or Y. » NoJ.Th | §
: pounding for Rubber and Chem- i of some Installations of this equipment.
ical Plants” provides a very interesting QQ FLEXIBLE TUBING — A 35
and educational plan for dustproof, sift- I page catalog with diagrams and O A PUMPS — A 24-page booklet
proof and ieakproof storage bins for feed illustrations to show the various mC L with illustrations, cross-section
and compounding pulverized material, types of flexible tubing that are available v .diagrams, and detailed technical
This system has been used on rubber and and some of its applications in industry. data on industrial pumps for a wide range
found satisfactory. There should be more Many tables concerning materials and of applications. Pomona Pump Co,,
usefulness for this tyé)e_: of equ\l}ament. dimensions are included. Titeflex, Inc., Pomona, Calif. (Division of ‘Joshua
Richardson Scale Co., Clifton, N. Y. Newark, N. J. Hendy Iron Works.)
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data which applies to you.

Please have the literature Circled belo_w, described in | am responsible for buying equipment and
Oct‘obe-r, 1944 Chem. & Met. sent to me iree of charge or raw materials as follows: 1. Give ALL the informa
obligation:— EQUIP- RAW
X , 5 4 s 6 ; e s 10 nu MENT  MATERIALS asked for on the coul
u 10 14 15 16 17 18 19 20 21 22 Recommending . o
Selecting o o H
23 24 25 26 27 28 29 30 31 32 33 Authorizing o o 2. Mail the coupon to us
34 35 36 37 38 39 40 41 42 43 44 ) ) ) later than Dec. 15, If
45 26 47 28 49 50 51 52 53 54 55 (I)far:vof:lf.tlvely engaged in the following type
56 57 58 59 60 61 62 63 64 65 66 Manage;nenl Production Just circle the numbers oi the cata
67 68 69 70 71 72 73 74 75 76 77 Maintenance Research you want on the coupon. Pasfe
78 79 80 81 82 83 84 85 86 87 88 Other i, coupon on the back oi a Penny |
89 90 91 92 93 94 95 96 97 98 99 Card or in an envelope and mai
100 101 102 103 104 105 106 107 108 109 110
111 112 113 114 115 116 117 118 119 120 121 | would classify my company  the follow- HEMICAL & METALLURGICAL ENGIN
122 123 124 125 126 127 128 129 130 131 132 NG industry: (Just check.) CHEMICAL & URG G
Chemicals ... ) Oils and Fats
133 134 135 136 137 138 139 140 141 142 143 Coke and gas..( ) Paint and 330 West 42nd St., New York Il
144 145 146 Drugs, Medicines, Varnish
. C?smetics Papell' and Pu
. xplosives Petroleum
N BM € 1o Title Eelrmizersd - Products .
ass an Rayon .
COMPANY N AM € ooioeecceeeeeceseeeeeseesessssstessesessesses st Ceramics . . Ru)t;ber Goods... MAIL NOT LATER THAI
Leather g o Soap .
Lime an Other
SHrEEt A AUIESS oiiioeenececveseeesseseeseeeesssesssssssessseessssssssssssseeee Cement () DEC. 15. 1944
DISINTEGRATION— MIXING A A oil. BURNERS—Designs, types. H A DEMIXEBALIZING PROCESS
) LJ-ZX characteristics are shown 'in a iAU. —A 20-%age booklet that de-
o H PULVERIZERS — Diagrams, ) 2S- a%e booklet with plenty of scribes the demineralizing pro-
«] photos and Information on pul- diagrams_and [llustrations. A section on cess, its principles and equipment used in
verlzers adapted especially for the erection and properties of fuel oils great detail, to%ether with diagrams and
cement manufacture. Babcock & Wilcox is included. Babcock & Wilcox Co. illustrations. This process is used on a
Co.. New York, N. VY. o variety of products, including alkaloids,
. A H HEATERS—the use of indirect beverages, canned and bottled juices,
Q £+ MIXERS-GRINDERS — Colloid j and direct heaters for industrial chemicals, corn syrup and corn products,
Mills, emulsifying, mixing, homo- ovens and all steel for finishing flavoring extracts and syrups, glue, in-
genizing an grinding  equip- heat-treating, processing and dr_ymP 0 secticides, milk and milk products, vege-
ment are described and illustrated both products through the use of uncirculated table and animal oils, soap and glycerine,
with diagrams and Installation photos. air is discussed in a IC-page booklet by vitamins, wine and wood _distillation.
Among the applications are listed lacquer the Ross Enlgmeermg & Manufacturing Many other uses and applications are
emulsions, paints, enamels, pigments, Co.. Buffalo, N. Y. possible. The Permutit Co., New York,
solvent _e);_tract_lo‘rg, phlgtographlc | et:_mul- N. Y.
sions, printing inks, cold creams, lotions,
sugar syrups and paper coatings.’ Eppen- SEPARATION EQUIPMENT H H WIRE CLOTH—Various types
bach. Inc., Long Island City, N. Y. A FILTER AIDS—Ten grades of rjn Sgcvddrrg CIOSEJthins:d ;ga pr;rsas\Lllirte;/,
O mr BULVERIZING—A spiral bound Y11 (g 0% iolion o "all ypes  filters, screens, baskels, cylinders, etc’
infpormation and descriptions on of liquids are described with considerable escribed in a booklet, including photos o

the construction and design, basic fea-
tures. modifications of the Micro-pulveri-
zer, capacity tables arranged according to
product, sizes and dimensions, as well as
details on test windings and wet milling

with a section of performance studies.

Pulverizing Machinery Co.

o o defibrator and pulped

a q — Machinery and equipment
used for breaking down the

fibre structure in order to make pulp for
the construction of insulating board, roof-
ing, floor materials, cardboard, plastics,
etc., are described in a series of bulletins.
Paper and Industrial Appliances, Inc.

PULVERIZERS Cutaway
drawings and photos with de-
.scription show the uses and ad-
vantages of this type of equment. Bab-
cock & Wilcox Co., New York, N. V.

orv
JSH

A . MILLS—Maore

yre than a hundred
pa_?es describing the use of jar
mills and accessories with illus-

trations and charts by Paul O. Abbe, Inc.,
Little Palls, N. J.
HEATERS
A % AIR PREIIEATERS — Folder
L | and reprint illustrating and de-

scribing high-cfiiciency heat re-
covery for power plants, oil refinery heat-
ers and industrial furnaces as well as
information that will lead to additional
uses of air preheating equipment. The
Air Preheater Corp., New York, Y.

A C%
it/

FURNACES —

Special
features,

construction,

and operation _of
hearth furnaces for roasting,
and strike or drawing of ores, concen-
trates, clays, foundry core sand, etc..
with many cutaway illustrations and dia-
rams in a 24-page booklet by Nichols
ngineering & Research Corp., New York.

A O
TC«J

design
erection
multiple
calcining

GAS BURNERS—A catalog of
valuable engineering and gen-
. eral reference data includin
velocity pressures, motor ratings, units o
electricity, centigrade and “Fahrenheit
equivalents, wirin? diagrams, etc., for
gas burners together with information
concerning equipment used in connection
with these burners. Burdett Mfg. Co.
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data and diagram in a 16-page booklet by
tlie Dioalite Co., Los Angeles, Calif.

CLASSIFIERS—Equipment
the removal of solids In suspen-
_ sion described in an eight page
booklet including facts concerning the in-
stallation, advantages, _capacities and
sizes. Nichols Engineering & Research
Corp., New York, Y.

A FILTERING—A 30-page spiral
- bound booklet with a good deal

of information about filter press
plates and frames as well as filter media
made of glass, rubber, cotton and wool
together ~“with hydrometer conversion
tables, size and capacity tables and a

good deal of valuable information and
Installation data. Filter Media Corp.

A f\ OIL RECLAIMERS-FURIFI-
CLM ERS—A series of folders de-
scribing a system for oil purify-
ing service for diesel engines, trucks,
tractors, gasoline engines, automobiles,
locomotives, gas engines, turbines and
steam engines, air compressors and
vacuum pumps. Hilliard orp., Elmira,
X. Y.

Ar for
/y

H FILTERS

i — requirements  of
n il flow rate, clarlt?/ and steriliza-
tion in industrial and laboratory
covered in a catalog of this
ublished by Republic Filters,
ork, N. Y.

H FILTERS — A 0-page bulletin
n 1 with illustrations and blueprint
describing the construction and

design as well as operation of filter sys-
tems manufacturede the Niagara Filter

sizes are
equipment
Inc., New

Corp., Buffalo, X.

H O DUST RECOVERY SYSTEM—

n / A series of folders describin
with cutaway diagrams an

illustrations the operation and principles
as well as details concerning the efficiency
of dust recovery apparatus. Buell Engi-
neering Co., Inc., New York, N. Y.

H O WIRE CLOTH — A book eon-
taining practical, useful infor-
matlon on a complete line of

woven wire screen and wire cloth prod-

ucts. Complete information concerning

gaqe of wire, open areas, weight, etc., as

well as materials used in construction and
hlets aro included.

Co., Newark, N. J.

pam
Clot

Newark Wire
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equipment fabricated with these materi-

als.  Multi-Wire Cloth Co., Inc;
H /? DE-IONIZING EQUIPMENT—
rjr) A service manual that includes

v ~a description of the equipment
and the job that it does as well as direc-
tions for assembly, otperatlon, and a trou-
ble shooting section for de-ionizing equip-

ment manufactured by the Illinois W ater
Treatment Co., Rockford, 111

H*7 DUST COLLECTORS — Book-
ie / lets «describe the wuse of dust

e collector systems for many pur-
poses, including use in connection with
abrasives, asbestos, carbon, coke, cast
iron, cement, lime, charcoal, chemicals,
clay and ceramics, cocoa and chocolate,
silica and quartz, flour, glass, ranite,
j)ypsum, lamp black and graphite, Teather,
imestone, manganese, marble. mica,
plastics, rubber, soap, talc, tobacco and
wood. Pangborn Corp., Hagerstown, Md.

HO WATER CONDITIONER-—A 20
sa X page booklet on the “Charaeter-
. isties of Microbiological De-
posits in W ater Circuits” and the "Chlor-
ination of Condenser W aters”. Wallace
& Tiernan Products, Inc., Belleville, N. J.

GENERAL PROCESS

EQUIPMENT
p-O PROCESSING EQUIPMENT—
. Illustrations, flowsheets and dia-

grams for processing equipment
including ~ mixers, agitators, siakors,
classifiers, separators, grinders, washers,
sizers, thickeners and water and waste
treatment equipment. The Dorr Co.

(O] COOLERS — Coolers for me-
h I 1 ohanical refrigeration using am-
W u monia, Freon, methyl chloride,
propane, butane and other refrigerants
are described and illustrated in an 8-
page _bulletin. W orthington = Pump &
Machinery Corp. (Air Conditioning and
Refrigeration tv.), Harrison, N. 1J.

r* 1

EMULSIFIERS — Atlas Spans
r)y |1 and Atlas Tweens, two series of

active agents tailored to fit your

wetting, dispersing or emulsifying prob-
lems. 20-page booklet “containing
chemical and physical characteristics
and formulas of suggested uses. Indus-
trial Chemicals Dept., Atlas Powder Co.

CHEMICAL & METALLURGICAL ENGINEERING



(»0  ALLOY, EQUIPMENT — Tho
ci X fabrication, ~ Including welding
of, alloy equipment is described
and Illustrated in a 16-page booklet In-
cluded are kettles, tanks, coolers, dust
collectors, hoppers, stills, condensers, auto-
claves, fractionating columns, scrubbers,
eta, together with pipe fittings. Alloy
Fabricators, Inc., Perth Amboy, J.

REFRIGERATION—A é

63 booklet descr_lbln? refrigeration
~ with ammonia—Including data

on shipping containers, an outline of
fundamentals of botli compression and
absorption refrigeration and descriptions
of refrigerating equipment such as oil
traps, accumulators, gas purgers and their

IG-page

operation. Pennsylvania Salt Mfg. Co.
f\A HEAT EX(_:HANGERS—D_esiPn
Q tl. and operation, types available,

uses and the operating advan-
tages of spiral heat exchangers are de-
scribed and Illustrated in a_ booklet by
the American Heat & Reclaiming Corp.

PROCESS EQUIPMENT—A 16-
nJ page booklet illustratin the
. designing, engineering and fab-
ricating of a complete line of process
plant e(%mpme_nt, includes distillation
equipment, drying and evaporating sys-
tems, heat exchangers, solvent recovery,
barometric condensers, steam jet ejectors.
Acme CoFPpersmithing & Machine Co
Oreland, Pa.

NN air conditioning—a 20-
O D page booklet includes installa-
. tion photos with detailed ex-
lanation together with other practical in-
ormation on use of industrial air condi-
tioning. Also a resume on the difference
between industrial and comfort type air
conditioning. J. O. Ross Engineering
Corp., New York, N. Y.

f* *7 HEAT TRANSFER AFPARA-
0o / TUS—A bulletin filled with in-

formation about heat transfer
elements, tubing, condensers, heat ex-
changers, preheaters. includinﬁ many dia-
rams, and illustrations. The Griscom-
usseil Co., New York, N. Y.

g*o0 PROCESSING EQUIPMENT —
n X A 16-page bhooklet. “What 0
. Look For When You Specify
Stainless Steel for Your Processing Equip-
ment” Many diagrams and explanations
to show correct fabricating and welding
techniques. S. Blichman, Inc.

CORROSION- RESISTANT
oM EQUIPMENT — Many illustra-
tions, diagrams, cutaway views

and charts feature a 40-page "booklet
describing a_wide variety of corrosion-
resistant equipment for use in tho process
industries.  Haveg Corp., Newark, Del.

*7/1 HEAT EXCHANGERS—A four

/ 11 page bulletin describing a self-

. cleaning tubular heat exchanger
with photos and "diagrams. Davis Engi-
neering Corp., Elizabeth, J.

*71 COOLING TOWERS—36 pages
1 f of illustrations and diagrams
. 'showing the principles of opera-
tion and installations in various indus-
tries including performance data for hori-
zontal induce draft coolin towers.
Marley Co. Inc., Kansas City, Kan.

*70 STONEWARE, —

/X equipment, including pipes,

. drains, sinks, kettles, vessels,
pails, etc., Illustrated and described in an
S-page booklet. General Ceramics Co.

PFO PROCESS EQUIPMENT — A
/| «5 general catalog together with a
. group of individual folders illus-
trating and describing tanks, auto-claves,
condensers, cookers, crystallizers, diges-
ters, driers, extractors, Kettles, kilns, puri-
fiers, ovens, pasteurizers, sterilizers, stills,
refractory equipment and other processing
equipment. The booklets go into further
detail concerning methods of fabricating,
and specialty equipment. L. O. Koven A
Bro., Inc., Jersey City, J.

«JA KILNS, COOLERS, DRYERS—

1 A 20 page booklet full of infor-

mation. regarding the trouble-

free operation of these pieces of equip-
ment.  Vulcan Iron Works.

Acidproof

*7r* HYDRAULIC EQUIPMENT —

/3 An 8 page bulletin illustrated

with descriptions of valves and

tings, hydraulic nresses and pumDs for

tneir operation. Contains manv_figures

on operating details. W atson-Stillman
Co., Roselle,”N. J.

nrt REFINING PROCESSES—Flow
lrij diagrams, illustrations and u«-
IR _scriptions concerning the refin-
ing of oil, production of butylenes and
100 octane aviation gases, butydiene and
styrene for sYntheIc rubber, toluol, and
explosives including sections on fraction-
nating, atmospheric, and vacuum distilla-
tion,  dewaxing, dehydrogenation, desul-
furization, and other processes developed
b%/ the Lummus Co., are included in the
plastic bound 64-page booklet.

*7*7 DRYERS—A 12-page booklet
I 1 with many diagrams showing
. the methods and principles_in-
volved in rotary drying. Christie
Co., New York, N. Y.

*70 HEAT TRANSFER _  EQUIP-
I Q MENT—AnRN S-page illustrated
. _ catalog describing supercharger
intercooiers, cabin beating coils, oil tem-
perature regulators, engine jacket collant
radiators, [large cooling and condensin
units, and various products for industria
air conditioning. oung Radiator Co.

1-7C1 CONDENSING UNITS — De-

/ M scriptivo information, features,

cross-sectional views, specifica-

tions, etc., in a 24-page booklet. General
Electric Co., Bloomfield, N. J.

O Cl DRYERS—A four-page bulletin
Q Il that includes illustrations and
.V diagrams concerning the opera-
tion of tray and truck driers and their
construction features. Proctor & Schwartz.
Inc., Philadelphia, Pa.

o1 COOLERS—cut-awa illustra-
Q | tions, diagrams, and _tables on
the use of cooling units for par-
ticular service and low maintenance on
lubricating oils in engines, gears, turbines,
machine tools; oil pump systems and
transformer oils, hydraulic pressures, en-
gine jacket water,” refrigerant emulsion
and vapor condensers, Tho Ross Engi-
neering & Manufacturing Co., Inc.

POWER TRANSMISSION

0*1 ADJUSTABLE V-BELT—An S-
fS X page, illustrated folder listing
production advantages of Vee-
los, the link V-belt. Shows how belt is
adjusted to any length, adaptable to an
drive. Describes construction of the lin
and includes a price list for all sizes.
Manheim Mfg. & Belting Co.

QO FLEXIBLE COUPLINGS — A

5 j 1G-page well illustrated catalog

. describing all tf\)/fJes of couplings.

Also includes rating tables. John Wal-
dron Corporation.

O A REDUCTION DRIVE— Speeds
ftL L between 11 and 154 r.p.m. from
% to 25 hp. with Dblueprints,
cutaway drawings and illustrations in a
16—page_booklet_ by tho American Pulley
Co hiladelphia 2D, Pa.

o H FLEXIBLE K SHAFTS—A 32-
0 1J) page, plastic bound booklet of

. engineering, installation and
maintenance concerning shafts and coup-
lings. Includes performance data. The
Stow Manufacturing Co.

Q /y REDUCTION UNITS—A four-
QQ page illustrated booklet describ-

ing the new Speedalre fan-cooled
worm-gear reduction unit. Details of
operation and construction, as well as
operating advantages are contained in
this l'our-page illustrated bulletin. Cleve-
land AVorm "& Gear Company.

MEASUREMENT & CONTROL
INSTRUMENTS

0 *7 TEMPERATURE GAGES'—The
Q / features, sizes, mounting infor-
mation, and applications of Tem-
perature Gages and Thermometers are in-
uded in a 12 page booklet with work-
diagrams. eston Electrical Instru-

t Corp.,, Newark, N. J.

9

e

Q Q INDUSTRIAL X-RAY EQU1P-

oo MENT— For examination in-
~ ternally to disclose flaws, cracks

or foreign matter in finished products.

This equipment is described in a series of

bulletins by the North American Phillips

Co., Inc., New York, Y.

QQ CONTROLS—A complete cata-

o il lo= wlth illustrations and . dia-

grams for installation of liquid

level controls, pressure regulatm? valves,

back pressure and relief valves, float and

altitude valves, pump governors. Kieley
& Mueller, Inc., North Bergen, N. J
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Cl Cl METERS—Details of caonstruc-
M 1 | tion and an explanation of
*x principles of the orifice meter,
together with cutaway drawings, tables of
gressure and are included In a 28-page
ooklet by the American Meter Co.

cl1 REGULATING
M 1 verv complete, sectlonalized

X catalog full of information,
tables and operating data regarding re-
ducing valves, pressure controllers, pump
governors and temperature regulators. A
section is also included on strainers. Ref-
erence tables on the properties of satu-
rated steam, fluid flow through pipes,
dimensions, free air and pressure tables.
The Leslie Co.,, Lyndhurst, N. J.

rtrj X-RAY UNITS—A complete line
M X of X-ray units for examination

of weldings, castings, forgings
of metals, insulations, wood, fibre, plas-
tlas, etc., are described in a series of cata-
logs and bulletins published by the Picker
X-Ray Corp., New York, N. Y.

/Ik8 X-RAY—The use of “industrial
M X-ray units for the examination
. of light metal alloys, thin sec-
tions of heavier metals, and "a variety of
articles, such as plywood, plastics, leather,
lass, textiles, porcelain, .ceramics, bio-
ogical specimens, etc.Picker X-Ray
Corp., New York, N. V.

A A VOLUME CONTROL—AnN elee-
M il» tronically operated volume con-
trol that regulates the flow of
liquid by chemical or idqh-pressqre pump
is described in a folder Fub_llshed by
Milton Roy Pumps, Philadelphia, Pa.

/VH ROTAMETER—New wall chart
M j tabulating the correct type of.

rotameter flow rate meéter to
use for over 60 different fluids. Recom-
mendations based on normal operating
conditions; conditions where high tem-
peratures _and pressures prevail. Gives
complete information on the right meter
to use and the best material of construc-
tion for plain indicating meters and for
recording or recording-controlling meters
under most conditions. Fischer & Porter
Company, Hatboro, Pa.

VALVES — A

STEAM & POWER GENERATION

£% STEAM TRAPS — Construction

Q details, uses, including charts

on the thermodynamic proper-
ties of saturated steam, installation illus-
trations and chapters on the method of
figuring sizes of steam traps, installation
and operatiné; suggestions, capacities, etc.,
are contained in a 16-pha_?e booklet by the

i

Yarnall-W aring Co., Philadelphia.
A *7 STEAM TRAPS—AnNn 8 page
M ./ booklet with cutaway illustra-

tions and diagrams” explaining
the principles, design and features of a
wide variety ~of steam traps. Includes
data on strainers, bellows construction,
operation, capacities and installation. W.
H. Nicholson & Co., Wilkes Barre, Pa.

RAW MATERIALS

A % CHEMICALS — A collection of
M technical data sheets giving in-

formation on Pentaerythrltol
and some of its derivatives, inoludling
structural formulas, physical and chemi-
cal properties, applications and methods
of using. Heyden Chemical Corp.

Q fk ADSORBENTS — Properties,

M M uses, packaging, analyses and

other details. concerning adsorb-

ents used for the refining of lubricating
oils and the treatmept of other oils, fats
and waxes are contained in a booklet
published by the Floridin Co., W arren, Pa.

1 r\f\ PETROLEUM PRODUCTS — A
I 1111 series of eight technical data
. files providing useful informa-
tion on various petroleum products and
their uses in connection with manufacture
of sprays, polishers, insecticides, emul-
sions, solvent cleaners. L. Sonneborn
Sons, Inc., New York, .

4 A1 ALCOHOL—Two booklets con-
I 1l 1 taining the story of Industrial
alcohol; its uses in industry,
the stages in tile production of ethyl alco-
hol, product specifications and a good
deal of technical information, Includin
a data table, gallonage table with decima
equivalents, methods of checking, gaging
of cars and drums, anti-freeze proportion
tables, containers, etc. U. S. Industrial
Chemicals, Inc., New York, N. Y.

1 A n CARBON—A series of bulletins
I 11X describing tbe use of carbons

in connection with synthetic
rubber. Binncy & Smith Co.
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» wjfmj' "Spiral uuund pookiet containing
the data on the various chemi-
cals that are available, manufactured by
the U. S. Industrial Chemicals, Inc., of
New York, N. Y. Product specifications
and data on properties, and applications
as well as commercial information re-
garding the containers in which it can be
supplied, fire hazards, government requ-
lations and shipping regulations are in-
cluded.
w f\A FILLERS—-A booklet describing
I 114 the uses of mineral fillers for
V. improving the processing and
quality of such products as paints, var-
nish, “laquer, enamel, asphalt, paving,
tile, roofing, rubber, polishes, insecticides,
etc. The Dicalite Co., Los Angeles.

1 Ar* RESINS—A 44-page bulletin
I M 3 concerning resins and the war.
. Includes government specifica-
tions, formulations developed through the
laboratories of the U. S. Industrial Chemi-
cals, Inc., New York, Y.

1 (\f* CHEMICALS— 144 pages full of
I 110 information on esters, synthetic

. waxes, emulsifying agents, anti-
corrosion films, synthetic Tresins, flame-

proofing and water proofing, wetting and
foaming agents, odorizing agents, emul-
sions, plasticizors. Properties, formulas,
lists of su(?gested uses for each included.
Glyco Products Co., Inc., Brooklyn, N. Y.
ml /\*T SULPHUR — Booklet describing
111/ the use of sulphur and the part

it plays In_industry and in our

national defense. Texas ulf. Sulphur
Co., Inc., New York, N .

1 AO CHEMICALS—The application
1 |10 of coal tar chemicals and results

.. of their use including detailed
descriptions, temperature = conversion
tables, etc., are contained in a 4S-page
booklet published by the Barrett Division
of the Allied Chemical & Dye Corp.

PACKAGING

1 AA TAPER BAGS—*“The Story of
I U 17 St. Regis Multiwall Paper Bags"

is the title of a 24-hour color
booklet that traces the manufacture of
paper bags from the forest to their use in
chemical processing plants. Included is
a section on bag packing machines. Three
hundred and six products that have been
packed in this typo container are listed in
the booklet St Regis Paper Co.

1 JJ BAG TACKING — A 20-page

L T1 builetin describes a speedy, ac-

curate welglh_mg, low-power, one-

man operated bag-filling unit.  Diagrams

and illustrations, together with a catalog

of models available, complete the booklet.
The Richardson Scale Co., Clifton, N. J.

ELECTRICAL EQUIPMENT

MOTORS-GENERATORS — A
I collection of data on a-c and d-c
generators and induction motors
as well as booklet on the Installation, care
and operation of generators and induction
motors. The Crocker Wheeler Electric
Mfg. Company.
1 1<) FLUORESCENT LIGHTING—
I X* A series of bulletins and folders
describing a variety of fixture
types and supplies for fluoréscent light-
ing. Several pages of operating hints for
fluorescent lamp users are included with
questions and answers on this type of
lighting. Sylvanta Electric Products, Inc.

MATERIALS OF CONSTRUCTION

1 10 RUBBERIZED PLASTIC — A
I A 3-page bulletin filled with in-
. formation about a rubberized
plastic known as "Sealtex" used for linin
tanks, pits, floors, ducts, hoods, structura
work and sewers. Diagrams and Instruc-
tions for the use of this product to pro-
tect wood, steel and masonry surfaces
against corrosive action are included.
Nukem Products Corp., Buffalo, N. Y.

«JlyJ RESINS COATINGS — A 28-
1”4 1 page illustrated booklet contain-
_Ing specific information on the
properties and characteristics of phenolic
resin baking coatings. Includes technical
information” on types of surfaces which
can be coated with_these finishes, methods
of application, baking methods and equip-
ment, properties of the finishes, methods
of application and a list of tested and
approved applications. Bakelite Corp.

11 f PLASTICS—A 24-page_booklet
I ¢1 containing a complete listing of
all the products of the Bakelite
Corp., and the Plastics Div., of the Car-
bide & Carbon Chemical Corp. Desch)-
tionsof molding and extrusion compounds
laminating plaStics, sheets, sheeting an
film, rods and tubing, cast resins, glues
and adhesives, bonding materials, coat-
ing products, Impregnating, sealing and
calendering materials and special copoly-
mer resins are included.
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11 f") Jet describing the various types
available, together with photos
of installations. Baldwin-Hill Co.
1 1 *=7 STAINLESS STEEL  CAST-
I /' INGS—A four-page folder on
properties and uses of stainless
steel castings b%_the American Stainless
Steel Castings i Atlas Foundry Co.,
Irvington, N. J.
1 1 0 RUSTPREVENTION—The uses
I Q and methods of application of
A various rustproofing compounds
are well described and illustrated in a 38-
page booklet published by The Texas Co.
1 1 A RESINOUS PLASTICS — A
| J-1 booklet describing the various
* v available structural plastics and
their uses. These are manufactured in
sheets, rods, tubes, molded forms and
fabricated parts for use in a number of
industries. Panelyte Div., St. Regis Paper
Co., New York, Y.
1 O n CORROSION RESISTANT AL-
I X Il LOYS — Tile available forms,
w physical properties, fabrication
characteristics and_data on corrosion re-
sistant and corrosion tests are included
in an 8-page catalog describing the cor-

rosion resistant alloy—Illium. = Burgess-
Parr Co., Freeport,. 111
PAOKINGS — 112 page

m

ammonia, air, vacuum, acid, food prod-
ucts, caustic products, vegetable oils, gas
under pressure and oils. Many tables of
recommendations for various  purposes,
specific gravity, steam, temperature and
pressure, melfing point as well as con-
version tables are included. United States
Rubber Co., New York, Y.

10 O COPPER AND COPFER AL-
I X X LOYS—A bulletin of descrip-
i tions and suggested uses, includ-
ing a table of composition, forms avail-
able and physical properties of standard
copper and copper alloys for use in the
rocess_industries’ eqUIgment. American
rass Co., Waterbury, Conn.

COATINGS—A 20 page booklet
describing the use of enameled
_coatings and industrial mainte-
nance paints in connection with corrosion
problems that are ever present in chemi-
cal processing. Wailes-Hermiston, Inc..
Westfield, N. J. Included_ are several
bulletins on the use_ of various coatings
for specific purposes in industrial, sewage,
paper, coal, sulphur, etc., processing.

10/1 CLAD-STEEL—28 pages filled
I X*+ with illustrations and descrlp-
. tions of more than 100 articles
fabricated of clad-steel. Properties, fin-
ishes, sizes and weights, as well as details
concerning fabrication and tables of
recommended applications are Included.
Lukens Steel Co., Coatesville, Pa.

1 nH INSULATING FIREBRICK —
I/ n Five types of firebrick for tem-
i peratures 26 deg. F. are de-
scribed with construction details, graphs,
with illustrations in an eight-page booklet.
Armstrong Cork Co., Lancaster, Pa.

1 n/t ALLOY STEEL CASTINGS—A
I X fJ four-page reference chart (re-
vised edition) on corrosion and
heat-reeistance alloy  steels. Includes
comparable designations of A.C.I., A.l.S.1..
A.S.T.M., Hydraulic Institute, S.A.E., and
U. S. Navy.” Lists principal alloying ele-
ments and typical physical properties.
Lebanon Steel Foundry, Lebanon, Pa.

1 017 HARD RUBBER — A 64-page
I X / booklet iIIustratinq_ the wuse of

hard rubber for Tlinings, coat-
ings and materials of construction for
various types of equipment is described
and illustrated in a 64-page booklet, in-
cluding blueprints, construction specifica-
tions and capacities. American Hard
Rubber Co., New York, N. Y.

REFRACTORIES MATERIAL
128 —High temperature cements, for
use in connection with refrac-

tories, kilns and heaters are completely
described in a catalog by the Quigley Co.

1 Q A BRAZING —Two booklets that
I XM are practically textbooks on
lowtemperature brazing  of
metals and the repair of broken cutting
tools by low-temperature brazing. Handy
& Harman, New York, N
1 O A PLASTICS— A description of
| |J  properties and some of the uses
to which Marcolite—a plastic
can be molded. Eight pages. Continental
Can Co., (Plastics Div.), Cambridge, Ohio.

10 O
X ]

10 1 COPPER AND COPPER AL-
14 | LOYS— chemical and J)hyswal
a X properties of copper and copper
alloys, brass, bronze, nickel silver and
nickel, tubes, sheets, and pipin% were
many of the illustrations In a 24-page
booKlet. Also, a section on welding. Re-

vere Copper & Brass, Inc., New Y'ork.
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P spira
bound book describing various
packings for service in connec-

tion with steam, hot and cold wat&ﬁﬁ?ﬁrﬁ%‘?d

w
various packings and their serv-
ice. Greene, Tweed & Co., New York.

10 O CAST STEELS— A four-page
1 4 4 reference chart (revised edition)
X on carbon and low alloy struc-
tural cast steels. Includes comparable
designations of U. S. Navy, Federal,
ASTM., AlS.I., SAE. and NE steels.
Lists nominal analysis and minimum phy-
esical properties. Lebanon Steel Foundry.

10/1 WIRE ROPES—A ’‘manual of
1 JScL wire rope selection, application

and usage that tells you how to
make your wire rope last longer. This
booklet of 80 pages is filled with useful
information, diagrams and _descriptions
of many sug\%lestlon_s and kinks to your

advantage. ickwire Spencer Steel Co.
10C* NICKEL AND_ NICKEL AL-
I ,4'l LOYS— A series of booklets

that are filled with information,
illustrations and charts explainin(l; in
great detail the wvarious nickel alloys
their properties, possibilities and applica-
tions In_the chemical process industries.
International Nickel Co., Inc., New York.

1 o f* LOCK NUTS—The design prin-
1 4 n ciples are explained plctorially

i in_a six page folder together
| with materials data concerning a_com-
lete line of all sizes and types of self-
ocking, vibration-proof lock nuts.- The
Shim Company, (An-eor-lox
Inc., Glenbrook, Conn.

1 O *7 STAINLESS STEEL—data on
I 1 / corrosion resistance and me-

i chanical properties of stainless
steel including hardening, surface hard-
ening, stress relieving, tempering and an-
nealing are treated in simple, understand-
able Iangua e. Also included is informa-
tion on heaf-treating, fabrication, furnace
atmospheres, scale removal, passivation
and hardness treating. Rustless Iron &
Steel Corp., Baltimore, Md.

LUBRICATION

10 O LUBRICATING GREASES—A
I 4 X 32-page booklet of non-techni-

i cal nature on the uses of lubri-
cating greases. Includes illustrations,

diagrams, as well as a chart on the

operating temperatures of greases ac-

cording to uses. Sinclair Refining Co.

1 on LUBRICATION — Bulletins de-

| scribing lubricants especially

X «* developed and tested for special
a bulletin

services and apf)lications in
filled with vital lubrication data. Lubri-
plate Div., Flske Bros. Refining Co.

PROTECTIVE EQUIPMENT

ot Af\ FIRE-FIGHTING—A series of
1 XL| | booklets containing instructions

v on how to extinguish fires,
teaching fire-fighting and the maintenance
of fire-fighting equipment with special
emphasis on ‘industrial plants. Walter
Kidde & Co., Inc., Belleville, N. J.

1 A1l SAFETY EQUIPMENT—A 78-
I cX_ | page loose leaf catalog ln_cludlntg
a a* types of safety ‘equipmen

with a full line of respirators and masks,
gog les, eyeshieids, face shields, gloves,
ead protectors, safety belts, fire fighting
equipment, etc. Pulmosan Safety Corp.

1 FIRE EXTINGUISHING
L)

EQUIPMENT—Kinds and types
available with information” on
the uses and installations of such equip-

ment. C-O-Two Fire Equipment Co.

tlt SANITATION — Two booklets,
| . entitled “The Scope of Sanlta-
A ~M*-' tion” and “Production Safe-

guards Against Dermatitis"—both by the
W est Disinfecting Co., of New York, N. Y.,
filled with information regarding every
type of sanitation and skin protection.

t A A FIRE, EXTINGUISHERS —
I £LcL Fighting fire with a blanket of
A . foam. ~Contains complete in-
structions, diagrams and illustrations to
explain the entire system. National Foam
System, Inc., Philadelphia, Pa.

MISCELLANEOUS

ALKALIS—A 76-page book de-
scribing the origin and uses of
various alkalis; other products
made by the Solvay Sales Corp. of New
York, N. Y., and their uses, together with
a technical section and performance data.

4 AH
14+3

1 Af* LABORATORY WARE—Cruci-
I + n bles, electric immersion heaters,

. tubes, pipes, fittings, dishes,
tubing «and rods, various utensils, and

generatiné;, cooling and absorbing equip-
ment made of vitreosil,—a heat resistant,
shock-proof material that is unaffected
by most halogens and acids regardless of
concentration and temperature. Ten four
liage bulletins describe these products.
The Thermal Syndicate Ltd., New York.
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UN PLASTICS IT WAS

Dr. Leo Hendrik Baekeland justly may be called
"The Father of Modern Plastics". For, it was this
famous research chemist's genius in developing
and applying the phenol-formaldehyde resins that
gave final impetus for the rise of today's vast field
nf svnthetic nlastic materials.

Such unique developments as the STABILOG
CONTROLLER with HYPER-RESET reflect
Foxboro's genius in advancing the science
of modern process control.

THROUGHOUT the past 30 years, Foxboro
Engineering has originated a major share of
the advances in instrument design and appli-
cation that have brought automatic process con-
trol to its present state of high development.

As one of many outstanding examples,
Foxboro's Stabilog Controller with Hyper-Reset
has introduced unit processing stability never
even approached before.

Operating on an exclusive Foxboro rate-sens-
ing principle, this revolutionary instrument pro-
vides not only adjustable automatic reset, but
selective, measured derivative action. It *'feels™
the rate of change of disturbance at the very
start, and instantly effects corrective action of

Only the Model 30 Stabilog Controller supplies full derivative the proper magnitude. Recovery is often pro-
action as automatic function rather than accessory. It gives duced in as Ilttle as Vi the Usual time_ Wlth as
optimum unit process control with only two adjustments: mUCh as 500/0 redUCtion in amount Of Upset!

THE ONLY DERIVATIVE-ACTION CONTROLLER
REQUIRING JUST 2 ADJUSTMENTS

1. Proportional Band is adjusted between zero and 100 per

cent, simply by turning a knurled knob. A lock screw protects * ASk abOUt rESUItS from any eﬂgineer WhO has
against any later unauthorized changes in adjustment. ComparEd the performance of his process - with
2. Hyper-Reset Values are readily adjusted at valve manifold, ~___ and_WIthOUt Hyper'R_eset Stabllog ContrOl! erte
when necessary. Versatility of this combined reset, and rate- for illustrated Bulletin A330. The Foxboro Co,,
sensitive function is such that its adjustment is not critical. 16 Neponset Avenue, Foxboro, Mass., U. S. A

Rog. U. s. pat Qil. WEO. U.S. PAT. OFF.
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SULFONATION or
of Aromatic Hydrocarbons

Naphthalene or naphthylamine > sulfonic acid dyestuff intermediates.
Toluene -—> toluene sulfonylchloride---— > saccharin, chloramine-T.
Acetanilide acetanilide sulfonyl chloride -—--> sulfa drugs.

SULFATION of Aliphatic Alcohols

ROH > ROSO3H (wetting agents)

99+% HCL Preparation

Pharmaceuticals Amine Hydrochlorides
Isomerization Vitamin Synthesis
Rubber Hydrochlorides

BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY
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