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

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

Tube Turns’ exclusive manufacturing process

Cd

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

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

TUBE-TURN

TRADE MARK
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W estward from the Hudson and up through the
fertile, rolling valleys of 'York State, came the
Dutch and other traders in their great lumbering
Conestoga wagons.They broughtwith them the neces-
sities and luxuries sought by the settlers and the
pioneers who were ever pushing the frontier west-
ward. Even then, Niagara was a thriving center of
activity, a link between the busy East and the grow-
ing West, a young and energetic locality ready for

new trade, agricultural and industrial development.

in Essential Part Of America s
Great Chemical Enterprise

As a pioneer chemical manufacturer in the Niagara

area and the first to produce several important
chemicals in America, Niagara Alkali Company is
applying the full force of its pioneering experience
and energy to supplying increasing quantities of es-
sential products for which there isa growing demand
to fill vital wartime needs. Thus is Niagara Alkali car-
rying on the pioneering traditions of its background.
CAUSTIC POTASH + CAUSTIC SODA  PARADICHLOROBENZENE

CARBONATE OF POTASH . LIQUID CHLORINE






our Pilot Pla

It’s the never-ending research of America’s chemists and BLAW-KNOX Equipment for
technicians which have put this country far out in front in both the Process Industries:
the development and production of things for better living.
Absorbers Evaporators
Pilot Plants designed and built by Blaw-Knox have been the g;’;ﬁgﬁ‘s’es Eg:ittlelixchangers
incubators for products and processes now requiring plants Calciners Kilns
H Chlorinators Nitrators
measured in acres rather than a few square feet. Crystallizers Oil Cracking Equipment
_ ; ol Dehydrating Pilot Plants
Blaw-Knox technical specialists can carry your process Equipment Solvent Extraction Equip.
through from flow-sheet to mass-production. Glad to consult Deodorizers Solvent Recovery Systems
i H i i Digesters Stills
with you without fee or obligation. ..your request for the Dryers Vacuum Processing Equipment

new catalog No. 1957, Blaw-Knox Pilot Plants, will bring you

. BUY U.S. WAR BONDS AND STAMPS
a copy by return mail.

B LAW_ KN OX DIVISION OF BLAW-KNOX COMPANY
2090 FARMERS BANK BLDG., Pittsburgh, Pa.

BRANCH OFFICES: NEW YORK CHICAGO WASHINGTON BIRMINGHAM PHILADELPHIA
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SEAMLESS

Turning outa 110" O.D. SEAAILESS Steel Flange to rigid spec-
ifications of accuracy isn’t exactly the easiest job in the world.
But tough jobs are not unusual here at Taylor Forge. In fact,
this one is quite typical of the kind that is so often assigned to
us by engineers who feel tee are a little better at it than any
other organization.

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

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

Check down the list of WeldELL features and you will see how true
this is. Only Taylor Forge knowledge and methods could give you a
fitting with tangents and selective distribution of metal in an extremely
accurate, seamless forging! Add to this the features of WeldELLS

which cut welding time and costs, and you have the fittings that . . .
"have everything™!

WeldELLS moocin

TAYLOR FORGE & PIPE WORKS, General Offices«: Works: Chicago,P.O.Box-i85

New York Office: 50 Church Street « Philadelphia Office: Broad Street Station Bldg.
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No other welding fittings
combine these features:

e Seamless — greater strength
and uniformity.

¢ Tangents.— keep weld away from
zone of highest stress— simplify
lining up.

* Precision quarter-marked ends
— simplify layout and help insure
accuracy.

« Selective reinforcement — pro-
vides uniform strength.

*« Permanent and complete identi-
fication marking—saves time and
eliminates errors in shop and field.
« Wall thickness never less than
specification minimum—assures full
strength and long life.

¢« Machine tool beveled ends—pro-
vides best welding surface and ac-
curate bevel and land.

« The most complete line of Weld-
ing Fittings and Forged Steel
Flanges in the World-—insures
complete service and undivided re-
sponsibility.
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FLAT-TOP—Floating "Shangri-La”
that multiplies ocean power—home
of war birds char search out the prey
and spread havoc ashore and afloat.

Official U. S. Navy Photo

Solvay Alkalies are all mobilized for Victory
Production ! They are a vital, basic factor in the construction
of war materiel. Caustic Soda, Soda Ash and many other
vital and related products are now being supplied from three
strategically located plants. Established in 1881, Solvay .is

America’s largest producer of alkalies.

TRADE HARK REG. U. S. PAT. OPE.

ie Solvay Process Company employs§a

IPilip

limestone and ammonia to make Soda

Ash, from which basic material Caustic
iy [ FN Y Fvis|cyiv

Soda and other alkalies are derived,

OCEAN QUEEN—Sleek ocean grey-
hound of tomorrow with appoint-
ments and engineering accomplish-
ments for deluxe travelling.

I mhxvwv ...Solvay products will contribute immeasur-
ably to chemical achievements that will enrich the world of
tomorrow. Drawing upon its extensive resources, broad and
varied experience and continuous research, Solvay will pro-
duce the finest alkalies. As in the past, its resources of tech-

nical knowledge and services will be available to industry.

SODA ASH -
AMMONIUM CHLORIDE -«

CAUSTIC SODA
CAUSTIC POTASH

MODIFIED SODAS « AMMONIUM BICARBONATE

SODIUM NITRITE + PARA-DICHLOROBENZENE

CALCIUM CHLORIDE « CHLORINE e SALT

POTASSIUM CARBONATE

SOLVAY SALES CORPORATION

Alkalies and Chemical Products Manufactured by
The Solvay Process Company
40 RECTOR STREET NEW YORK 6, N. Y.

BRANCH SALES OFFICES:

Boston e« Charlotte <« Chicago Cincinnati Cleveland- « Detroit
New Orleans « New Yorl: « Philadelphia « Pittsburgh « St. Lours * Syracuse
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Here is your chance to buy a war plant . . . Congress appropriates

330,000,000 for development of synthetic fuels

nounces 330,000,000

synthetic rubber plants more efficient

Mexico for more potash reserves
for engineers has been cancelled
by a new route .
cern

expenditure for

Dewey an-
modifications to make

A hunt is on in New

. . . Specialized training program
. .. Sulphur will move to market
. . Barium chemicals are giving Washington con-
.. . Federal Trade Commission challenges advertising . . . Rye

may be substituted as a raw material for some alcohol manufac-

ture

SELLING ARMY PLANTS

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

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

MORE OIL FOR PAINT

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

The increase is granted for the first
quarter of this year only, but provision is
made to carry over into the second quarter
any unused portions of the first quarter’s
allocation. It is a hope that a similar
increase in the allocation will be made for
the second quarter if the relation of sup-
ply and requirements for linseed oil re-
mains approximately the same and the
tuture picture continues to be unclouded.
Hut in late February indications were that
the allocation rate would be dropped back
to the 60 percent level in the second
quarter. Shortage of chromium and titan-
ium oxide pigments will bring an increase

. . . Difficulties in Army contract cancellation clauses.

in lead and zinc combinations and some
lithopone combinations.

The amendment to FDO 42 which con-
trols the use of fats and oils also removes
from restriction finishes for containers,
closures and closure liners for foods,
drugs, beverages and pharmaceuticals.

MRO RATINGS PUT ON SAME BASIS

Action has been taken to prevent war
plants from extending their AA-1 and
AA-2 blanket ratings for maintenance,
repair and operating supplies. In effect
it has put all MRO ratings on the same
basis. This has been accomplished by an
amendment to Direction No. 5 of Priori-
ties Regulation No. 3.

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

SYNTHETIC FUELS AUTHORIZED

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

imsMTr \i

* MALCOLM BURTON, Washington Correspondent

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

RUBBER TRENDS NOTICED

Synthetic rubber supplies, though
more adequate now than every before,
are still less than the urgent demand
for military and civilian applications.
Hence almost daily Washington announces
modified rulings and forecasts. Rubber
Director Bradley Dewey announced that
the January production of synthetic rub-
ber was 50,000 tons; but he forecast that
the average output for the second half
of 1944 would be about 75,000 tons per
month.

Efforts are being continued to get as
much natural rubber as possible. Rubber
Development Corp. announced an increase
by one-third in the price for natural
rubber from Brazil which was originally

established in 1942. The recent price
has been approximately 45c. per Ib.
Scrap rubber collections since 1942

amount to about 750,000 tons, of which
about 35,000 tons per month is being
used.

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

The new synthetic rubber plant at Port
Neches, Texas, has been dedicated with
total capacity shortly operable of 120,000
tons of butadiene per year. That is one-
seventh of the country’s wartime demand.
In connection with this and other synthetic
developments Washington has also been
making a great point of the large require-
ment for industrial soap for use in Buna-S
making. The slogan is almost “no soap,
no rubber.” Approximately 100,000,000
Ib. of soap are used annually in the syn-
thetic rubber program which is a new
market for soap.

BUNA S PLANT IMPROVEMENT

Expenditure of $30,000,000 to im-
prove plants producing synthetic rubber
during the year 1944 was announced by
Bradley Dewey, rubber director, in mid-
February. This expenditure is for the pur-

N ATPTATTTTPPTDAT FMPITVT7FDTA'r1



Mighty impressive is the number of companies who are using
large numbers of Master Speedrangers. They have found that

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

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

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

It's easier because Speedrangers are available for every cur-
rent specification, every type enclosure, with gearheads, uni-
brakes . . . and in the whole wide range of types in the Master
line. This wide flexibility makes it easier to secure just the right
drive for each installation.

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

Investigate how easily you can secure the many advantages

of variable speed operation if you use Master Speedrangers.

THE MASTER ELECTRIC COMPANY « DAYTON 1, OHIO

operation



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

POSTWAR PLANS MERGED

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

POTASH DRILLING PLANNED

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

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

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

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

86

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

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

MORE POTASH AVAILABLE

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

MOLASSES AGREEMENT MADE

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

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

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

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

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

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

ENGINEER TRAINING CANCELLED

Urgent need of young brain power in
the combat forces compelled cancelation
during February of most plans under Army
Specialized Training Program contracts. A
few advanced students of engineering as
well as medical training groups at several
levels are to be continued. But the flow
of engineers from the basic groups into
professional training is likely to be com-
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pletely cut off by or soon after April 1.
Few chemical engineering students will be
affected as the groups in this specialty
were small. The change in the Army
program will probably not stop the plan
for exemption of a few civilians to take
engineering courses under the National
Roster’s quotas described in Chem. &
Met. last month.

INDUSTRY TO BE HEARD

An official announcement of WPB
states that "no limitation or conservation
order or amendment may be issued with-
out prior consultation with an industry
advisory committee if the change will
result in a substantial alteration in the
operations of that industry.”

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

NATURAL GAS SHORTAGE

Industrial users of natural gas have
been cut off from supplies of this fuel in
a number of areas. It is believed that
from February through April there may
be serious difficulties recurring in the ter-
ritory extending from Missouri to the
Eastern Seaboard, insofar as this territory
gets natural gas. But forecasters who seem
to know what they are talking about say
that this difficulty will not occur again
next year, as completion of pipelines into
the Eastern territory will be accomplished
late in the Spring. Obviously, the short-
age will not be serious in summer as the
space-heating demands of the «farm months
are small, and space heating has been
the cause of most of the peak demands
which have gone beyond the capacity of
pipelines.

MORE AEROSOLS PROMISED

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

WPB has also announced plans for the
new production by Du Pont of Freon.
That refrigerant gas is the dispersing
agent used in the aerosol bombs. After
the new capacity is completed at Deep-

CHEMICAL & METALLURGICAL ENGINEERING



CERAT HERM

A new chemical stoneware

NiAN
UNAFFECTED BY VIOLENT S I
mtew Normal
Typical Service
Commercial "U. s." Ceratherm Ceratherm
Chemical Chemical 500 750
Stoneware Stoneware
il,Miiw ,n i POROSITY
u
L. . >
MAWOLtIS ALl CORROSIVES MODL{IIEESPGE); fenLcJSTURE 4900 6200
COMPRESSIVE STRENGTH
(Ibs. per sq. inch) 451000

A glance at the chart will tell you why
engineers are specifying chemical equipment
made from the new Ceratherms, the amazing

dense-bodied, heat-shock resistant chemical
stoneware.

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

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

*With the exception of hot caustics and hydro-
fluoric acid, these new Ceratherms will handle
all acids, alkalies and solvents in any con-
centration.

CHEMICAL & METALLURGICAL ENGINEERING

RELATIVE PERCENTAGE OF
LOSS OF STRENGTH IN U. S.

S. CO. STANDARD QUENCH Failure
TESTS

RELATIVE IMPACT-
SHOCK RESISTANCE

Chart comparing physical properties of Ceratherm 500 and
Ceratherm 750 with new normal service U. S. Standard Chemical
Stoneware and with typical Commercial chemical stoneware.

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

Writefor new Bulletin today!

U. EW ARE

Sutce T% 65 - [4&iott, 06¢a

Ceratherm actually shows
an increase in mechanical
strength  (note chart at
right) when heated to 400
degrees F. and quenched—
more than 100 degrees
beyond the point where
ordinary bodies begin to
lose strength.

Quenching Ttmptraiart Decrees
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waiter, N. J., and East Chicago, Ind.,
the monthly production of Freon will be
4,800,000 Ib. The new output will also
permit extension of the supply of this

chemical to refrigerant users who have
been working on restricted supplies re-
cently.

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

INSECTICIDE NEED IS LARGE

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

GOVERNMENT SHIPMENTS TAXED

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

STOCKPILE LEGISLATION

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

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

STARCH PRICE RAISED

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

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

NEW SULPHUR ROUTE

About a quarter-million tons of sulphur
will be moved from Louisiana and Texas
to the New York Harbor by Federal

Barge Line in new steel barges. This
sulphur will move by way of the Mississippi
River, the Great Lakes, and the Eric

Canal to supply normal sulphur require-
ments of the Eastern States. The move-
ment will begin as soon as navigation is
possible in the spring and will be com-
pleted before the freeze-up in the fall
Coastwise ships are thus released for the
hauling of coal, a transportation need
that is exceeding ship capacity.

SMALL BUSINESS FIRST

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

W ashington is -beginning to worry
about the scarcity' of barite and barium
chemicals. The prospective shortage is
caused by having too few trucks and too
little mining equipment for the mining
division of this industry. It now appears
necessary' to give much higher priority in
order to insure repairs and replacements
promptly.

ADVERTISING CHALLENGED

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

ALCOHOL FROM RYE

Ry'e is slightly more abundant than
wheat, corn, or barley, and War Food
Administration would like to substitute it
as a raw material for some alcohol manu-
facture. Early reports from industry indi-
cated that this substitution would reduce
the capacity' of alcohol plants. Hence
a joint inquiry is being conducted by
WPB and WFA to determine both feasi-
bility and desirability of this change of
raw material.

Initial tests include experiments with
various types of granular rye flour. It is
hoped that some of the industrial estab-
lishments making tests for the government
will develop a know-how suitable for use
with some of the types of raw material
which can readily be made available from
existing flour mills. No decision as to the
quantity of change-over which will be
planned can be attempted until results
arc had from several weeks’ experimental
work, first on a laboratory scale and then
on a plant scale.

CANCELLATION CLAUSES

Subcontractors supplying raw ma-
terials such as chemicals find difficulty in
dealing with Army business. The mili-
tary place prime contracts with certain
cancellation clauses. They then go out
and stimulate material suppliers to enlarged
activity so that the prime contractor will
not be delayed by lack of raw materials.
But the Army does not give any formal
authorization for expansion of the ma-
terials business. Mere assurance of need
of the goods is not an enforceable contract.
Chemical manufacturers are finding it diffi-
cult and are seeking for some form of
real order so that sudden cancellation will
not leave them with large amounts of
goods in process or in inventory without
any market. Prime contractors are being
asked to demand for their subcontractors
a suitable protection of this sort.
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At a leading qil refinery, emer-
gency repairs were required on
the lining of a MercaptanTower
. . . because of sulphur erosion at the intak,e area.

The engineers in charge thought they were faced
with a three-day shut-down for repairs, with the
resultant loss of production.

A Penn Salt technician was called in and after going
over the situation he recommended Causplit Cement
in conjunction with corrosion-resistant brick. He
gave installation instructions and four courses of
the brick were used with Causplit Cement as the
bonding material throughout. Drying teas speeded
by heating the tower to 100 degrees F. and the
equipment was back in service the next day!

Pennsalt Causplit* and Asplit* are resin cements
—exceptionally strong, abrasion-resistant and easy
to handle. Causplit is used where conditions are
alternately acid and alkali . . . Asplit where con-
ditions are always acid.

Pennsalt Penchlor* Acid-proof Cement is a quick-
setting, self-hardening sodium silicate cement that
will save time in construction and stand up well
under severe acid conditions.

Consult Penn Sail technicians about your acid or
alkali handling problems. Their wide experience is
available without obligation. Write fully or return
the coupon.

Causplit and Asplit can be supplied only
for essential service... Penchlor Acid -proof
Cement is available without restriction.

PENNSYLVANIA SALT MANUFACTURING COMPANY
Dept.CME, 1000 Widener Bldg., Philadelphia 7, Pa

| would like to have a free copy of your new booklet No. 6 on Penchlor
Acid-proof Cement.

NAME . —
TITLE —
COMPANY

ADDRESS
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I NTERPRETATI

This installment covers orders rules and
regulations issued by the War Production
Board and the Office of Price Administra-
tion during February, 1944. Copies of each
item interpreted here may be obtained
from the appropriate federal agency.

CITRIC ACID

Quarterly allocation of citric acid
will replace monthly allocation as a result
of shifting control to General Allocation
Order M-300. Order M-321 which for-
merly controlled citric acid has been re-
voked.

PEROXIDE AND PERBORATE

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

NAPHTHAS AND SOLVENTS

Industrial naphthas and solvents have
been placed under the price control of
MPR-510. Previously they were under
MPR-88, but have been shifted in order
to eliminate any misunderstanding in con-
nection with the base price period. All the
products under Regulation 88 have the
base period of October, 1941, whereas

naphtha and solvent prices are based on
March, 1942.

RUBBER COATED FABRICS

OPA has issued an order under MPR-
478 to provide manufacturers of rubber
coated fabrics with a method for deter-
mining the price of their products when
they substitute a more expensive coating
material. For instance, when Buna-N is
substituted for neoprene GR-M or GN,
manufacturers may add to their prices an
amount not exceeding the increase in cost
of rubber, thus eliminating the need for
individual applications. As yet, price
changes due to other substitutions must be
established as formerly.

VALVES, FLOATS AND TRAPS

Elimination of some simplification
.and standardization in the manufacture of
radiator supply valves, low-pressure ther-
mostatic radiator traps, combination float
and thermostatic traps and boiler return
traps was accomplished by amendment to
Order L-42, Schedule VIII. This action
was taken because simplified models have
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not proved satisfactory in all cases. Former
restrictions as to sizes, design, patterns and
types of low-pressure thermostatic radiator
and drip traps, combination float and ther-
mostatic traps and boiler return traps have
been removed, except that the bodies of
these items are still required to be made of
cast iron.

DEGREASERS ALLOCATED

Trichlorethylene, used extensively
for degreasing metal, and perclilorethylene,
important ingredient of smoke generating
materials, were placed under allocation for
the first time on February 11 by WPB.
Order M-371, issued to control the alloca-
tion, provides that each person ordering
more than 700 Ib. of these products in the
aggregate during any one month shall fur-
nish each supplier with a use-certificate in
accordance with Appendix C of the Order.
For orders of 10,000 Ib. or more, the cus-
tomer must file a report on Form WPB-
3442 on or before the twentieth day of
the month preceding date of delivery.
Suppliers receive authorization from WPB
by submitting their application on Form
WPB-3947.

COPPER FOR CONDENSERS

Restrictions on the use of copper and
copper base alloys that have limited the
inclusion of these metals in the manufac-
ture of tube and tube sheets for steam con-
densers have been lifted by WPB. It is
expected that the use of copper will
lengthen the average useful life of con-
denser tubes and sheets, eliminate costly
shutdowns, and reduce the quantities of
replacement’ and maintenance parts which
were necessary as a result of the unsatis-
factory performance of alternate materials.
The lifting of restrictions was effected by
amendment of Limitation Order No.
L-154, Schedule 11.

STEEL CYLINDER DEMURRAGE

In an attem pt to speed the return of
empty compressed gas cylinders, the OPA
has provided all sellers of compressed gas
with a means of charging demurrage for
each additional day a cylinder is retained
by buyers beyond the normal period
necessary to empty the cylinder. Revised
Supplementary Regulation 14 to the
GMPR, Amendment 89, provides that
any seller instituting or modifying a cylin-
der demurrage charge must furnish the
buyer with a written notice that OPA has
given permission for the charge.

PHENOLIC RESINS

General Preference Order M-246,
which covers phenolic resins and phenolic
resin molding compounds, was simplified
by WPB on February 15 to save paper
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work. This latest revision puts application
for allocation of plywood, laminates and
specialties on a quarterly rather than a
monthly basis. End use certificates are no
longer necessary if the product manufac-
turer can determine the end use from the
nature of the customer’s purchase order.
In addition, a purchaser may use up to
2,000 Ib. of phenolic resin in any end
product which was previously described by
him on his Form WPB-2945 under Order
M-246, and approved in writing by WPB
at any time since Sept. 30, 1943. The
above permission does not apply to cast
phenolic resins, phenolic resins contain-
ing tung oil or para phenyl phenol, or
resins in which para tertiary butyl phenol
is the sole phenolic reactant. A 50 Ib. small
order provision is applicable to cast
phenolic and a 5 Ib. exemption has been
added for the latter resins.

Para phenyl phenol resins have been
consolidated in this Order for the first
time, permitting the revocation of Order
M-254 under which they were formerly
allocated. Resorcinol resins are not in-
cluded in the Order since their high prices
prohibit their use in non-essential products.

OTHER CONTROLS

In order to relieve the demand for
malcic resins, Conservation Order M-53
has been amended to permit application to
be made for allocation of phenolic resins
for use in printing inks... .Chemical cot-
ton lintcrs have been redefined as linters
sold on the basis of cellulose content as de-
termined by chemical analysis, whereas free
cotton linters are defined now as those sold,
not on the basis of cellulose content, but
according to the grade set forth in amended
MPR No. 191 Application for authori-
zation to sell, transfer or convert industrial
power trucks under Limitation Order
L-112 must be made on Form WPB-1319
in accordance with instructions currently
available with the form ... .The authorized
form for delivery of resistance welding
equipment under Limitation Order L-298
has been changed from WPB-2752 to
WPB-1319... .Reserve production ca-
pacity under Conservation Order M-241
has been increased from 35 to 45 percent
for paperboard, and from 15 to 20 percent
for paper... .Anhydrous aluminum chlor-
ide may now be furnished by a supplier in
quantities of 600 Ib. or less to each cus-
tomer, except to those whom the sup-
plier has reason to believe are not entitled
to accept delivery under the exemption in-
cluded in Order No. M-287... .Yellow
cypress lumber has been provided with
dollars and cents ceiling prices by OPA
through issuance of MPR-513... .Amend-
ment to Conservation Order M-6-b makes
available for all purposes permitted by
existing regulations, nickel anodes, nickel
salts and plating solutions which were

frozen in nickel platers’ inventories on Jan.
20, 1942.
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Through this
new Material you will
see more clearly
In the future

. .Clevelands help to
roduce 1it—without a flaw

Some day this interesting new Process Mate- Speed Reducers to continue the fine performance
rial probably will be doing an important job you have enjoyed heretofore: dependable opera-
in your business—then you can thank Cleve- tion under heavy shock loads—no lost production,
land Worm Gear Speed Reducers for main- time—no parts-replacement costs. Send for the
taining its high quality for you. Cleveland Representative—specify Cleveland
The machines that produce it must operate with Worms and Gears for your new equipment.
uniform angular velocity, as even the slightest The Cleveland Worm & Gear Company, 3273
variation in speed will show on the finished East 80th Street, Cleveland 4, Ohio.

prOdUCt in the form of a streak or rldge. Affiliate: The Fartai Corporatif»), Centralized
Drives of another type failing to meet this re- Systems oj Lubrication

quirement caused a high percentage of scrap. IN CANADA: Peacock Brothers 'Limited

The manufacturer has used Clevelands suc-
cessfully on other applications for more than

20 years—so he welcomed the suggestion to c L 1 Vv EL A HD
install them on this equipment too. Clevelands
smoothed out the operation—quickly elimi- w O R M G E AR

nating defective production.

You can depend on Cleveland Worm Gear
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INDUSTRIAL ENGINES EVSRTWREI

ELY @M I H i UNFH*

Always uniform, dependable, pure— Diamond
Liquid Chlorine comes to you in individual
cylinders, multi-unit or single-unit tank cars,
whichever best suits your requirements.

DIAMOND ALKALI COMPANY

PITTSBURGH, PA. AND EVERYWHERE



Spark that Lights the Flame of Victory

A pinpoint of fighting
metal placed in the arc
of the spectograph writes its own signature
on a photographic plate. Inside the instru-
ment, the light from that flame is broken up
by a prism as a prism breaks up sunlight.
Each element identifies itself by a series of
characteristic lines, always the same for the
basic element. It reveals to the spec-
trographer each constituent, what impurities
Present and in what quantities.
Thus spectrography helps in controlling
inspection. It keeps tough fighting steels

tough, helps in development of new fighting
metals. Spectrography is used too in other
fields . . . chemicals, foodstuffs, vitamins. It
speeds research, control, and analysis. To-
day, spectrography is helping to build the
tools of Victory as in peacetime it helps to
make better cars and better breakfast foods.

Because Bausch & Lomb had long experi-
ence with such precision optical equipment
needed in education, research, and industry,
it was ready for quantity production of preci-
sion optical instruments of war such as
gunfire control instruments, binoculars, and

aerial photographic lenses. When the last
gun is fired, Bausch & Lomb will devote its
enlarged experience to peacetime optical
production. Through war and peace, Bausch
& Lomb has continued ... and will continue
... to do the job it knows how to do best.
Here again optical science is seeing it through.

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

BAUSCH & LOMB

OPTICAL CO. » ROCHESTER, N. Y.
ESTABLISHED 1853

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



Refrigcration-plant operator reads

Micromax Temperature-Difference

Recorder in plant of Atlantic

Refining Co.

ANOTHER STEP-UP

N

REFRIGERATION EFFICIENCY

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

Refrigeration  production is of
course expected to be efficient at the

Atlantic Refining Co.; its engineers
and operators have for vyears kept
their eyes on the heat-balance,' and

have applied dozens of
chines and services
the efficiency of refrigeration-ma-
chine operation. The regular use,
by this company, of the short-range
Micromax Temperature - Difference
Recorders seems, therefore, to indi-
cate that this instrument has wide-
spread value in many plants, for
closer control of commercial-refrigera-
tion operations.

ideas, ma-
which increase

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

The equipment employs our stand-
ard Thermohm resistance-thermome-
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ter bulbs as temperature detectors.
These are especially designed to make
full use of the remarkably high
sensitivity which may be attained

with resistors. Also, these units are
matched in resistance for the low
temperature and for the five-degree
range— conditions which require con-
siderable skill and experience to
overcome, but which are no longer
problems to the Micromax equip-
ment.

One of these specially-matched

Thermohms is in the brine inlet, and
the other in the outlet of the cooler.

A Slogan For Every American

The Micromax Recorder measures the
difference between them with a micro-
responsiveness so great that some of
its motion may be hard to see. But
the effect shows in the record; the
five degrees of temperature difference
are spread across a chart almost ten
inches wide, so that each degree has
almost two inches. This extremely
detailed showing of the temperature
difference on which efficiency largely
depends, helps the refrigeration-ma-

Close-up of Micromax Temperature-Difference Re-

corder. Range is only 0-5 F; note open, easy-to-

read record curve. This instrument operates di-

rectly from 115-volt line; no dry cell is employed;

thus its sensitivity is not impaired by voltage
changes.

chine operator to anticipate tempera-
ture changes — head them off while

they’re still only beginning — hold
temperature with the steadiness es-
sential to highly efficient refrigera-
tion.

This Micromax and all other mod-
els are described in Catalog N-33C,
sent on request. If you have a spe-
cific problem in refrigeration, how-
ever, we suggest that you outline it
so that additional specific facts can
be submitted.

Jrl Ad N-330706(1)

& NORTHRUP COMPANY, 4916 STENTON AVE., PHILA. 44, PA.

MEASURING

* AUTOMATIC CONTROLS -
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HEAT-TREATING FURNACES
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From War Plants to Cornfields

DEMOBILIZATION of chemical industry has al-
ready begun. Late last month the workers started
tearing down the great Gopher Ordnance Works at
Rosemount, iMinn., thereby releasing more than 20,-
000 acres of fertile farmland for needed food produc-
tion. The wrecking crews, according to Time maga-
zine, found sardonic pleasure in putting into reverse
the 1942 boasting of many Midwestern munition
plants. “You’d never believe it,” they said, “but this
cornfield was once a war plant!”

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

domestic danger that is not yet fully appreciated.
That danger is political more than it is economic

or technical. Pressure groups are already working to
force the disposition or continued operation of these
plants in order to serve the selfish interests of local
communities or larger regional units. We need but
think back to the agitation over Muscle Shoals in the
twenties to realize how many TV A’s would be needed
to take care of our present commitments were we to
adopt the political solution for the problem of the
forties. The better course is that which has been
charted in broad outline in the recent report on War
and Post-war Adjustment Policies by Bernard M.
Baruch and his associate, John M. Hancock.

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

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

Those who are most pessimistic feel that demobili-
zation is going to have to proceed on the same trial-
and-error basis that characterized the mobilization of
our war effort during 1941 and 1942. If so, we may
expect an accumulation of political pressures that will
make the winning of the peace much more difficult—
if not impossible. It is better by far that we now move
slowly but surely. Let us chart our immediate and
longtime objectives, set up a sound program, industry
by industry, and then give it the power and stability

of federal law.



STANLEY A. TUCKER Associate Editor, Power, Neiv York, N. Y.

GAS TURBINES

Offer Qpportur

Although the gas turbine has
been well known in the petro-
leum industry for the past seven
years, where some 35 are now
used as an auxiliary to the Hou-
dry process, interest is rapidly
perhaps, to
dramatic announcements in con-
nection with their use in jet pro-

increasing owing,

pulsion for aircraft, and in air-
plane engine supercharging. As
the most versatile type of prime
mover, the gas turbine can pro-
duce compressed air, hot gas and
byproduct steam, in addition to
power. In some cases it can op-
erate on byproduct heat from
exothermic reactions.— Editors

Ities for

re it not for the happenstance that
the Houdry refining process requires
large volumes of air under pressure for
burning off carbon deposits on the catalyst,
gas-turbine development in the United
States would have been largely confined to
internal-combustion engine supercharging.
As it is, however, the gas-turbine, axial-
compressor combination shown in Fig. 1
has become an essential auxiliary to this
process. Some 35 sets in sizes from 23,000
to 60,000 c.f.m. are now in operation, eight
built by Brown, Boveri & Co., Ltd., in
Baden, Switzerland, and the remainder by
Allis-Chalmers Mfg. Co., in Milwaukee.
The gas turbine is similar in construc-
tion to the low pressure stages of a steam
turbine, but instead of operating on steam
under pressure, it operates on hot com-
bustion gases under pressure.. In this re-
spect it is related to the internal combus-
tion engine. Since the fuel used must be
burned under pressure, the combustion air
for the gas turbine must be compressed,
but the compressor does not require all of
the power produced by the turbine, so

Fig. 1—One of 35 gas-turbine, axial-compressor sets, a 60,000 c.f.m. unit
built by Allis-Chalmers, now serving in a Houdry process refinery
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Process Use

that a surplus is available for the produc-
tion of mechanical power, or electricity, or
for compressing additional air for process
use. The gas turbine is therefore essentially
a pressure recovery device, and in this
respect bears a resemblance to the well
known scheme of pressure recovery used
in the scrubbing of C02from the synthesis
gases in the synthetic ammonia process.

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

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

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

turbine

Ch)

Fig. 2— Essentially a pressure recovery machine the gas turbine is com-

parable to the Pelton wheel used
scrubber water

in partial recovery of the pressure of
in ammonia synthesis; it can return part of the work to

processes operating under pressure

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

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

GAS-TURBINE THEORY

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

Blading of the turbine, shown in Fig. 4,
differs little in shape from conventional low
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pressure stages of steam turbines. The
adiabatic efficiency of blading for one unit
on test reached 88 percent, equalling that
of the steam turbine. Although it must
be able to stand high temperatures, how-
ever, even for 1,200 deg. F. operation,
only the first row of blading has to run
continuously at top temperature, as the
gas is cooled by performing mechanical
work in each stage. Exit gas temperature
normally does not exceed 700 deg. F.
High efficiency is a prime requirement
of the compressor, in fact, the inherently
low efficiency of centrifugal compressors
led to the conclusion in the 1920’s that
the continuous-combustion process would
never be practical. However, aerodynamic
research has resulted in greatly improved
designs of axial-flow blading and compres-
sors can now be built with overall effi-

Fig. 3

ciency of over 85 percent, adiabatic basis.

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

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

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

Basic gas-turbine assembly includes a multi-stage compressor, com-

bustion chamber, small starting motor and the power-producing gas turbine

Safety

Starting
motor

Lubricating-
oilpomp

Secondary air
combustion
through
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Fig. 4— Allis-Chalmers gas-turbine,

plant, rated at 23,000 c.f.m.

heat exchanger or wastc-heat boiler. In
all, the unit can put out 130 minus 87 or
43 B.t.u. per pound of air flowing, at the
expense of 193 B.t.u. from fuel oil, or ap-
proximately 22.3 percent thermal efficiency.
This efficiency, for the basic cycle, com-
pares poorly with perhaps 30 percent for
steam power plants and around 40 percent
for the best diesel engines. As presently
constructed, gas-turbine units are limited
to 1,200 deg. F. operating temperature
and a compression ratio of around four, in-
stead of perhaps 30 for diesel practice.
Only one unit has been built to date
designed solely for power generation. This
4,000-kw. single-shaft machine is installed
in an underground tunnel at Neuchatel,
Switzerland, for standby sendee. Because
it was expected to run only infrequently,
efficiency was not a prime consideration.
On test it developed 4,180 kw. net power
(4,040 kw. at the generator terminals)
from 15,660 gross turbine kilowatts, 11,-
480 kw. being used bv the compressor.
Thermal efficiency was reported as 17.38
percent at the coupling, corresponding to
a heat rate of 19,600 B.t.u. per kw.-lir. and
a fuel rate of 1.08 Ib. of fuel oil per kw.-hr.
Temperature at the gas-turbine inlet on
test was 1,025 deg. F.
The apparent handicap in efficiency
compared with steam and diesel practice is
rat least partly balanced by simplicity of
construction as compared to the former
and ability to burn bunker oil instead of
the premium fuel required by the latter.
Moreover, accumulated experience and im-
proved shop practices indicate that the ef-
ficiency of the Neuchatel type could be
raised to about 21 percent for operation at
1,000 deg. F., while with 1,200 deg. F.
definitely in sight and within reach when
war conditions permit, the efficiency of
this simplest machine reaches 25 percent.
At 1500 deg. F., which is still in the
future as far as materials are concerned,
this basic unit could deliver power to the
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axial-compressor
of air at 45

unit for a Houdry
Ib. ga. pressure

coupling at 28.5 percent thermal efficiency.
Even with present materials, that is, at
1,200 deg. F. temperature, the efficiency
can be increased 3-4 percent by adding a
heat exchanger of reasonable size, corre-
sponding to the air preheater or economizer
of a steam plant. By an intercooler between
stages of the air compressor and a two-
shaft, two-stage arrangement, another 2-3

percent may be had.
For a relatively small unit around 4,000
kw. intended for power generation at vary-
Fig.

5— Skeleton Mollicr

chart for

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

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

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

One factor affecting future development

air indicates the approximate

performance of a gas turbine working at 1,200 deg. F., and 60 Ib. ga.

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

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

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

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

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

The turbo-supercharger is not expected
to produce mechanical power beyond that
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Fig. 6— Gas turbines offer the most versatile heat-balance arrangements of
any prime mover: (a) Basic power unit requires no cooling water or auxil-

iary apparatus

(6) Two-stage power unit
efficiency if provided with heat exchanger and

approaches best steam plant
intercooler (c) Useful out-

put can be taken as compressed air at any pressure up to about 75 11» ga.

(d) Some 35 of these process units are helping make aviation gasoline (e)

First practical application of the gas-turbine combination was as an auxil-

iary to the high-pressure Velox boiler (/) Byproduct steam from wastc-heat
boilers can be had in limited quantities

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

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

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

Applications in the stationary power field
can be outlined only vaguely. For the'im-
mediate future at least, size range will he
restricted to a minimum of 2,000 kw. and
a maximum of 10,000 kw. While experi-
ments with burning pulverized fuel were
mundertaken some time ago on a 1,500-kw.
unit in Switzerland, no information is yet
‘available in this country as to the results.
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It is to be expected that considerable time
must elapse before satisfactory performance
can be surely predicted with solid fuels.

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

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

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

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

{Continued on page 108)
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T. C. GERBER™ col, Ordnance Department, U. S. Army

AMMONIUM PICRATE

Production for Military Explosive Requirements

In World War I, ammonium pi-
crate was the secret high explo-
sive of the United States and
was known as Explosive D in
order to avoid common knowl-

edge of its chemical composi-

tion. The present program for
this product was started in 1940
as an Ordnance-Industry project
and has involved erection of new
buildings, installation of machin-
ery and equipment, and training
of operators. Two methods are
being used for the production
of this important explosive; one
starting with phenol as the raw
material, and the other starting
with dinitrochlorobenzene. It is
tlie latter process which is de-
scribed in this article.—ditors.

rom the standpoint of explosive'
Fstrength alone, ammonium picrate is
inferior to TNT, but, nevertheless, is still
important as a military explosive because
of its marked insensitiveness to shock and
friction. It is this latter property which
makes it well suited for use as a bursting
charge in armor piercing shells, in
projectiles for seacoast cannon and in other
types of projectiles which must withstand
severe shocks and stresses before detonat-
ing. Like TNT and picric acid, ammonium
picrate liberates free carbon on explosion,
- giving a black smoke. The products of
the explosion, although more disagreeable
in odor, are less poisonous than those from
TNT and picric acid, in that they contain
less carbon monoxide.

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

_* Colonel Gerber Is Field Director of

tion pl»nts and recently was agpomted Director
of Safeté/, and Chief of the Ordnance Donart
raent’s Safety and Security Branc n

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

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

In a cast iron kettle similar to the one shown

chlorobenzenc

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

THE PROCESS

To summarize the process used by some
of the government-owned, contractor-
operated facilities program, dinitrochloro-
benzene (DNCB) is hydrolized with a hot
aqueous solution of caustic soda, the re-
sultant sodium salt of dinitrophenol
(DNP) is precipitated by sulphuric acid,

in this illustration, dinitro-

is hydrolyzed with a hot aqueous solution of caustic soda.

The resultant sodium salt of dinitrophenol is then precipitated by sulphuric
acid, filtered and sent to the nitrators
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Raw Materials Required in DNCB Process for Ammonium Picrate
Pounds Per Batch Pounds Per Batch
Process Step M aterial (“as is" basis) (100% basis)
Hydrolysis DNCB 1153 1153
Caustic Soda
(50% Soln.) 968 484
Neutralisation ... e Surphuric Acid
97%) 340 330
NItration Sulphuric Acid
(97%) N 3960-6040 3840-4890
Mixed Acid
(70:25:6) 596 417 (HNO«)
AmMmoniation ... o Aqua Ammonia 362 94

and the DNP itself isolated as a wet filter
cake. This filter cake is slurried with strong
sulphuric acid and nitrated to picric acid
(TNP) by means of mixed acids. The
TNP is filtered, neutralized with aqua
ammoriia in hot aqueous solution and
crystallized as ammonium picrate (AP)
which is filtered and dried.

RAW MATERIALS

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

HYDROLYSIS OF DNCB

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

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

Atmospheric cooling aided by agitation
lowers the temperature of the slurry to 80
deg. C., further lowering of the tempera-
ture down to 40 deg. C. being accom-
plished through use of cooling water in the
coils. DNP Crystals are then separated
from the mother liquor 'by filtration on a
wood vacuum filter and washed with water
to remove excess chloride. The moist filter
cake is heated to 90 deg. C. and again
dried as much as possible by application of
vacuum. After as much moisture has been
evaporated as possible, the DNP filter cake
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is lowered into boxes for temporary stor-
age and subsequent transfer to nifrators.
Analysis of the DNP for strength must
reveal a melting point of 111 deg. C. or
higher.

NITRATION OF DNP

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

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

Nitration is accomplished in a jacketed
nitrator. One batch from the DNP filter
(approximately 1,015 Ib. on 100 percent
basis) is shoveled into the nitrator through
a hopper with screen bottom to provide
for crushing all lumps. The temperature
is then adjusted to between 35 deg. and 45
deg. C. by admitting steam or cold water
as required. Mixed acid containing 70
percent HN03 25 percent 11250, and 5
percent HD is fed to the nitrator over a
period of about li hr. allowing the batch

This diagrammatic flowsheet indicates the various processing operations
required in the manufacture of ammonium picrate

Mixed Sulphuric f 3NCB > ~CoiusticN
Acid Acid f Heated Soda
Storage Storage ~S+oragey AS+oragey
[DNCB NaOH
MT. MT. !
[Hydrolysis
Kettle
Nltroitor DNP Filter
Wash
Water
RA.Transfer
Box Filtrate and
Sperrt
Acid
Storage

ARFilter

Spentacid to storage
and aciofpfant

MARCH 1944 -

Wet ammoniumpicrate
to dry house

IR Transfer
Box

DNCB—dinitroch/oroheneene

DNP —dinitrophenof
P.A. —picric acid
AP. —ammonium picrate
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Filtered dinitrophcnol is slurried with strong sulphuric acid and nitrated

with mixed acid (70:25:5) in jacketed nitrators like this one. The dinitro-

phenol is fed through a hopper with screen bottom to insure that all lumps
are crushed, thus aiding formation of a fluid suspension

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

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

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

AMMONIATION OF PICRIC ACID

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

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

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

Trinitrophcnol (picric acid) formed
in vacuum filters. When thoroughly
slurried with water and ammoniated
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controllers to regulate the temperature of
the jacket cooling water by external means
in accordance with a planned rate-of-cool-
ing curve. It is essential to supply good
agitation with the air agitator throughout
the cooling cycle. When the ammoniator
batch has reached the temperature of 40
deg. C., it is filtered, washed with mother
liquor, dried by application of vacuum for
two hours and loaded into boxes for tem-
porary storage and transfer to the dryer
house. In each line the entire 24-hour pro-
duction of wet ammonium picrate is -trans-
ferred to the. line dry-house on day shifts,
and divided between three dryer tubs. The
contents of these tubs are dried by passage
of forced-draft air preheated to a tempera-
ture of .70 deg. C. When dry, the am-
monium picrate is unloaded into a hopper,
screened to remove material too coarse to
pass specifications, and packed in the pre-
scribed container.

SULPHURIC ACID RECOVERY

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

in the nitrators is filtered and washed

washed and dried, the picric acid is
with aqua ammonia
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ALBERT L. ELDER AND LAWRENCE A. MONROE
Respectively, Chemicals Bureau and Office of Production Research and Development, WPB

PENICILLIN

Wartime Growing Pains of the Industry

From a “seed” in 1942 to an in-
dustry of 20 plants valued at
820,000,000 is the
penicillin. In early stages it was

record of

made in milk bottles, but new
processes require vessels of ca-
pacities up to several thousand

gallons, and other Ilarge-scale
chemical engineering equip-
ment. As improvements raise
output penicillin may be ex-
pected in adequate quantities
for all essential uses. However,

companies are working desper-
ately to synthesize the materials
although as a result barely com-
pleted fermentation plants may
become obsolete.—Editors

ENICILLIN is produced by the mold
Penicillium notation. Prof. Alexander
Fleming at St. Mary’s Hospital, London,
first noted that staphylococcus colonies
contaminated with mold failed to grow,
and deduced that the staphylococcus was
inhibited by some material produced by
the fungus. In 1929 Fleming published
results showing that filtered mold broth
contained an antibacterial substance affect-
ing any gram-positive organism. Ten years
elapsed before any appreciable impetus
was given to this work. Chain and Florey
of Oxford reported results confirming
Fleming’s early work and isolated the im-
pure active principle as a brown water-
soluble substance. W ith sufficient puri-
fication this brown substance could be in-
jected into the body without toxic effects.
Through the cooperation of the British,
full information regarding the status of
penicillin was transmitted to this country
in 1941 and 1942, and laboratory work was

The editors wish to thank Chas.
Co. for use of these pictures.
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A deep fermentation tank for production of penicillin by the so-called
submerged fermentation process, one of three processes in use at present

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

Abbott Laboratories, North Chicago, 111
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Allied Molasses Co., Brooklyn,'N. Y.
Ben Venue Laboratories, Bedford, Ohio
Cheplin Biological Labs., Syracuse, N. Y.
Commercial Solvents Corp., Terre Haute, Ind.
Connaught Laboratories, Toronto, Canada
Cutter Laboratories, Berkeley, Calif.
Heyden Chemical Corp., Garfield, N. ].
L. F. Lambert Co., Coatcsvillc, Penn,
Lcdcerle Laboratories, I’carl River, N. Y.
Eli Lilly and Co., Indianapolis, Ind.
Merck and Co., Inc., Rahway, N. J.
Parke, Davis and Co., Detroit, Mich.



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

Ind.

E. R. Squibb and Sons, New Brunswick, N. J.
Upjohn Co., Kalamazoo, Mich.

Winthrop Chemical Co., Rensselaer, N. Y.
Ayerst McKenna & Harrison, Montreal

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

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

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

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

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

Principal processes are:
merged fermentation in

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

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

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

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

in shallow vessels, sub-

of Scientific Research and Development,
continues in its far-reaching influence over
the entire field of penicillin in this coun-
try and abroad. Other groups brought to-
gether by the Office of Production Re-
search and Development are also con-
tributing technologically to the industry
in the period of plant construction and
conversion of processes to large scale.
These include biochemists, bacteriologists,
and botanists concerned with fermentation
problems and working under Dr. W. H.
Peterson at the University of Wisconsin;
chemists, bacteriologists, and chemical en-
gineers at the Pennsylvania State College
headed by Dean F. C. Whitmore on de-
veloping processes for the recovery of peni-
cillin from the fermentation broth; chem-
ical engineers headed by Dr. T. K.
Sherwood at the Massachusetts Institute
of Technolog)' studying and advising on
methods of drying the final product for
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packaging and shipment; and plant pathol-
ogists led by Dr. E. C. Stakman at the
University of Minnesota and Dr. G. W.
Beadle at Stamford University in search for
better mold strains. Intensive effort by
corn products industry is being devoted to
improvement of nutrient factors for the
growth medium.

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

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

The first penicillin produced

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

in America was made by surface fermen-

tation in shallow vessels such as the flasks shown in this picture

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

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

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

Above outlined research is considered
essential for the guidance of both govern-
mental groups and industry, regarding both
raw material and processing problems on
whose solution depends the successful pro-
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efforts of all of the above groups are
needed for many months to come to assure
maximum production through attainment
of optimum processing mehods.

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

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

MARCH 1044 o

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

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

Output Climbs

The output of penicillin in the United
States during 1943 is estimated by WPB
to have been over 21 billion Oxford units.
The Oxford unit is the amount of penicil-
lin which completely inhibits the growth
of a test organism, staphylococcus aureus,
under certain specific conditions. Each
milligram of penicillin as commercially
manufactured contains more than 100 Ox-
ford units. A patient often requires as much
as a million units for a series of treatments
of a serious infection.

Production in the United States at the
new government aided plants has stepped
up rapidly; 40 percent of last year’s pro-
duction was made in December alone. In-
creases are continuing as production
capacity goes into operation at the 20
American establishments which will be
operating by July. The price of the
product last year was $200 per million
units. It is now $47.50. Further price
reductions are expected this year, despite
the difficulty of manufacture through
growth of molds.

Manufacture requires critical equipment
such as refrigeration machinery, centri-
fuges, vacuum pumps, tanks, and special
packaging devices. The fermentation cycle
is unusually long, and exacting conditions
of sterility, temperature and atmosphere
control are required to obtain any yield
whatever. More than 20 quarts of culture
fluid are required to'yield one gram of the
dry powder. Work is still being done to
determine the most productive strains of
mold and to improve culture media,
methods of extraction, purification, stand-
ardization and packaging. Chemical re-
search studies are currently being carried
on for determining the structure of penicil-
lin, with a view to eventual synthetic pro-
duction.



C. A. HARWICK vice President, The H. K. Ferguson Co., Cleveland

Postwar Plans for Recond

WARTIME STRUCTL

Certain trends in llie housing of
the chemical process industries
that had become noticeable be-
fore the war upset the world will
he resumed when peace is once
more restored, C. A. Harwick
predicts. Other trends naturally
are expected to develop as a re-
sult of changing conditions. But
the that were con-
structed during the war with a

minimum of critical

buildings

materials
need not he discarded as unserv-
iceable if some replacements are
made when materials
available.

become
Attention to the “soft
spots” will increase the lifetime
of a war structure. —Editors

on’t build yourself up to expect ultra-

modern plant facilities in the chem-
ical industry as soon as the war is over!
The main reason is that you probably will
not get them.

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

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

RES

Wooden operating platforms around stripping columns and handrails along

stairs may be replaced.

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

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

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

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

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

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

In the buildings housing equipment
there are certain “check list” items which
may be taken care of when materials be-
come available. Attention to them will in-
crease materially the lifetime of a war
structure. No good list will omit the pos-
sible “soft” spots.
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“SOFT SPOTS” IN WARTIME BUILDINGS THAT WILL NEED CHECKING

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

FLASHINGS—Substitutes have varied. None is as satis-
factory as copper for general purposes. This work can be
done at the same time the new roof is put on.

SIDE WALLS—On some buildings, side walls may be
wood sheathing. These should be changed to Transite,
.masonry or protected metals.

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

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

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

PARTITIONS—n many plants, they are all wood. You
will probably want steel, tile, brick or some other fireproof
material.

SPRINKLER SYSTEM AND FIRE ALARM-Not all
plants have adequate sprinkler systems and fire alarms. They
were omitted because of shortages in critical materials. To
reduce insurance rates, a plant should have both.

RAILINGS, STAIRWAYS AND OPERATING PLAT-
FORM S—Steel should be used instead of the now prevalent
timber.

DOORS—Metal and special fireproof types should be
substituted for wood.

VENTILATION—Many ventilator ducts have been
built of wood, rather than more dependable sheet metal.

In spite of the fact that the chemical in-

dustry with an added program of replacing
wartime substitute materials.

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

ELECTRICAL—Much wiring is exposed. It should be
placed in conduits to take advantage of lower fire insurance
rates and because it affords added protection. Make-shift
fixtures should be replaced with standard fixtures. More
adequate panel boards, including automatic gear and re-
mote controlled equipment, may be wanted.

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

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

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

BOILER HOUSE—Addition of stoker equipment, con-
version to oil burners, substitution of turbine-driven for
motor-driven equipment and addition of fire-control instru-
ments to provide automatic operation of equipment arc a
few of the changes which should be studied.

PROCESS EQUIPMENT—This depends entirely upon
each individual process. Certainly, there have been some
substitutions to save critical materials in every plant. Typical
of most of them are manual controls which may be replaced
by automatic controls when they become available or the
addition of more integrating, recording or metering equip-
ment, probably omitted in the first installation.

duction
brought up to date.

techniques will be

changed,
Piping will be re-

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

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

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

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

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

Ordinarily this hopper would have
been made of steel, but plywood could
be obtained more readily. When con-
struction materials become available
the management of this synthetic rub-
ber plant of the Copolymer Corp. at
Baton Rouge, La., may find it desir-
able to change to steel

GAS TURBINES
(Continued from page 99)

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

It will be entirely practicable to utilize
only a small amount of steam generating
surface around the combustion chamber
of the gas turbine to supply any specified
quantity of process steam. Additional elec-
trie power can be taken from the gas-tur-
bine set, eliminating need for a steam
turbine-generator.

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

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

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

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

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

supply
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J. W. RAYNOLDS Deputy Director, Chemicals Bureau, War Production Board, Washington; D.

Inter-Relationship of

PLASTICS and CHEMICALS

Even the man in the street knows
of the brilliant progress that has
been made by the plastics indus-
try, but much less is known
about its importance as a market
for chemicals. As the production
of cellulose resins soars to a rate
of 135,560,000 Ib., and vinyl
resins expand from a production
of 72,000,000 Ib. in 1941 to
212,000,000 projected for the
coming year, and others likewise
make great strides, so goes the
demand for chemical raw mate-
rials, styrene, chlorine, phenol,

and a host of others. In order

to meet these requirements, it
has been necessary to construct
many new facilities. —Editors

n the first World War the United

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

From the end of the World War until
1940 a substantial synthetic resin industry
was developed in the United States. This
was indeed fortunate, for many of the
resins are playing a most important role in
the present World War. In fact, had it
not been for certain of these resins, we
would have had a rather critical military
equipment problem resulting from the loss
of natural rubber supplies. Other syn-
thetic resins are being used to replace
critical metals in the form of plastic parts.
In many cases, it has been found that the
synthetic resin product served the purpose
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as well or better than the material for
which it was substituted. The story of all
the functions of synthetic resins in the
war program cannot be told in detail at
this time, hence in this paper the emphasis
will be on the relationship of the chemicals
and the synthetic resin industries.

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

requirements for the war program. As a
result of these individual chemical pro -
grams, new production facilities have been

planned where and when needed.

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

There are a number of groups into
which these synthetic resins may be classi-
fied. In each group there are several classes,
types, and brands. Each resin has achieved
a place in the commercial picture because
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Homogenized vinyl chloride-acetnte plasticized resin

a four-roll calender.

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

The expected demand for plastics and
protective coatings for war purposes made
it necessary to plan a substantial plant ex-
pansion program for synthetic resins and
the basic chemical components necessary
for their production and use. In spite of

this increased capacity, there are times
when the military demand for certain
resins cannot be met in full. In most

cases, the military' and essential civilian
uses absorb the entire productive capacity,
leaving many ordinary' civilian uses without
material. Since the bottleneck of shortage
is now primarily one of basic chemicals, it
would require much too long and a dis-
proportionate utilization of critical mate-
rials to readily justify further expansion for
most synthetic resin purposes.

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

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

compounds, rubber derivatives, and a mis-
cellaneous group.

The first to be considered are the cellu-
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Production of vinyl resins has been sharply increased

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

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

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

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

MARCH 1944 -

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

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

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

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

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

Subsequently, ways and means were
®ound whereby the manufacturers could
increase their capacity without using
critical metals. Changes in other programs
made it possible to provide more ethyl
chloride so that some increased production
will soon be realized.

Cellulose acetate butyrate is currently
used in about equal parts for military and
civilian purposes. Plastics consume over
60 percent of the production. The con-
tinued civilian use of cellulose acetate
butyrate for plastics may be difficult to
sustain. This is because butyl alcohol is
required to make butyric acid which is
used, along with acetic acid, in the manu-
facture of cellulose acetate butyrate. Cur-
rently, butyl alcohol is denied to most
civilian uses.
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Figures on ethyl cellulose are here com-
bined with cellulose acetate butyrate and
cellulose acetate propionate. The total
production of this group was 8,000,000 Ib.
in 1941 and had been increased to 32,-
000,000 1Ib. in 1943, with production
scheduled to rise to 36,000,000 Ib. in 1944.

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

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

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

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

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

Benzol is the basic raw material for the
production of styrene. It is combined with
ethylene to form ethyl benzene from which
two atoms of hydrogen are removed to
form monomeric styrene. Over 27,000,000
gal. of benzol per year are now going to
make styrene. This is almost the equiva-
lent of our total prewar production of
refined benzol. These benzol requirements
have been an important factor in prevent-
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ing the use of benzol or its derivatives for
anything but military or extremely im-
portant civilian purposes.

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

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

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

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

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

The use of polyvinyl acetate has been re-
stricted to a high order of essentiality. Cur-

Urea formaldehyde

resin being mixed.

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

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

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

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

Production of urea

increased from 22,000,000 11. in 1940 to 115,000,000 projected for 1944
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sodium cyanide, vinyl alcohol, and vinyl
acetate.

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

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

POLYETHYLENE

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

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

There are three general groups of resins
that may he classed as thermosetting.
Those which will be discussed in this paper
are the following: phenol-formaldehyde
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resins (including cresol and substituted
phenolic resins), urea-formaldchyde resins
(including melamine resins), and alkyd
resins (including phthalic, maleic, and
pcntaerythritol types).

PHENOLIC RESINS

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

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

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

The figures on production from 1942
have been as follows:

Production

Tor acid Resin Comp.

Year Consumption Dry Resin as Sold
(In millions of pounds)

1942 104 116 217

1943 137 152 300

1944 158 176 346

The 1943 production of phenolic resin
compound was divided as follows:

100.000.000 Ib.
80.000.000 Ib.
50.000.000 Ib.
36.000.000 Ib.
34.000.000 Ib.

Molding powder

Laminates
Specialties ..o e
Protective coatings
Adhesives

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

Urea-formaldehyde resins are becoming
increasingly important in the war program.
They arc widely used as adhesives, and
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over 80 percent of this use is for military
purposes. In the molded materials, civilian
uses predominate. However, the melamine
resins are used almost entirely for military
purposes.

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

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

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

ALKYD RESINS

Alkyd resins are used chiefly by the
protective coatings industry.

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

Ib., per year.
The chemicals required for the alkyd
resin group include: allyl alcohol, am-

monia, benzol, carbon dioxide, coal tar, di-

pcntene, glycerine, linoleic acid, maleic
anhydride, methanol, naphthalene, pcn-
taerythritol, phthalic anhydride, rosin,
Sorbitol.

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

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

Among the organic acids making esters
useful as plasticizers are the following:

abietic, acetic, adipic, benzoic, butyric,
caprylic, citric, glycolic, lauric. linolenic,
malcic, oleic, phthalic, propionic, rici-
noleic, sebacic, stearic, tartaric, and to-

luene sulphonic.

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

SPECIALTY PLASTICIZERS

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

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

Esti-

mated

1041 1043 1044

Chemical plasticizers* 70 130 130

Thermoplastic resins.. 224 303 418
Ratio, Ib. plasticizer

per Ib. of resin 312 .350 .325

* These fl%ures do not include dlbutyl phthalate and

dlmethﬁl alate produced for smokeless powder and

InsectifUBe purposes. The figures do not Include an

soylb%and castor or linseed 0|I plasticizers. Camphor TIs

In

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

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

mof synthetic rubber relieves the demand
for the vinyl resins.

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

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

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

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

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

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

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

KETONE SOLVENTS

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

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

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

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

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

These shadows are worth close watching, for a large
number of labor planners are growing increasingly more
coherent regarding demands for postwar job security and
income. This trend has an immediate significance to
chemical employers, who should begin considering these
demands now—not after an ultimatum has been issued.

Such demands, according to the Labor Relations Insti-
tute, are crystallizing into well-defined patterns. The
"Guaranteed Wage Agreement,” increasingly popular,
has a number of variations: (1) the "2,080-hour clause,”
which would provide for guaranteed employment for that
many hours per year. (This is actually equivalent to 52
weeks of 40 hours each.) (2) The "partial guarantee”
which would permit seasonal fluctuations to affect only a
certain part of the staff; (3) the "volume-of-business”
clause in which the percentage of employees guaranteed
steady employment would increase in proportion to the
growth of business volume; (4) the “annual bonus plan;”
(5) the “52-pay-check plan,” which would provide em-
ployees with some compensation every week of the year,
whether they earned it or not.

More and more unions arc pressing for two-year agree-
ments, with the goal of sustaining wages and union
strength at present levels, despite reconversion letdowns!
So far, however, the War Labor Board has indicated that
it will not force employers into two-year pacts against
their will.

Granting of severance pay by companies which cannot
point to past policy may be interpreted as a “hidden”
increase and hence a violation of the Wage Stabiliza-
tion Act.

Now that Congress has provided a "mustering out”
pay for soldiers, comparable payments for war workers
are being pressed by some labor leaders, and it appears
inevitable that some scheme will emerge—probablv in
the-form of compelling industries to set aside “rehabili-
tation” funds for employees who arc laid off. The Labor
Relations Institute has warned its members to hold off on
severance pay pending clarification in Washington, unless
they already' have established plans which were in force
prior to the passage of the Wage and Salary Stabilization
Act.

Such, then, is the basic nature of some of the plans of
the labor leaders which will add seriously to manage-
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ment’s problems after the war. Regardless of the shape
and shade of these individual plans, one master plan is
clearly emerging: those labor unions, leaders and indi-
viduals that did not hesitate to hold up the war effort in
America’s most critical moments certainly do'not intend
to tremble before the prospects of wrecking the economic
structure of postwar industry.

MORE MARKETS AT LOWER PRICES?

Postw ar marketing studies must give increased attention
to volume and price relationships. This is particularly
true at this time when many chemical industries arc get-
ting ready to market their products at prices very much
below those which prevailed five years ago.

Questions of this sort require much more than the
usual sales approach. The director of research and the
production manager are almost equally involved. Every
product must be studied to determine how much more
could be sold for new uses if a new price schedule or a
new quality of product could be adopted as standard.
These problems must be studied just as thoroughly for
old products as for new ones.

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

AN INSIDE STORY FROM LOS ANGELES

one reads funny things in the newspapers, especially in
Los Angeles. Recently we came across a story' in the
Daily News about a potential byproduct of the fallen-
animal industry which our good friend Dr. Robinson
seemed to have overlooked in his excellent but slightly
unappetizing article last August. The News refers to the
experimental manufacture of paper from an amazing and
hitherto unused source of cellulose. »"This source of raw
cellulose,” it reports, “which is ideally adapted to paper
making because some of it has already undergone two
elementary' steps in the process, (maceration and diges-
tion), is grass and hay from the stomachs of slaughtered
cattle.”

The Los Angeles inventor, one W. D. Hoppie, has
applied for a patent on the new paper-making process and
is making arrangements to license its use. Already to
his credit is the Hoppie process for making quinine from
sagebrush, which according to the News, is now being
exploited by a local manufacturer.

Hoppie, who had been taken in by the old saw about
the packers using every bit of the pig, including the squeal,
was amazed to find large piles of semi-digested hay recov-
ered from the storage stomachs of cattle being slaugh-
tered at a local abattoir. Here was some good raw mate-
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rial going to waste so he decided to put his inventive
mind to work.

“When wood or cornstalks (?) are made into paper,”
according to Mr. Hoppic, “the first thing done is to
moisten the stuff, then grind it up and soak it in hydro-
chloric acid (?) (The question marks are ours—Ed.).
Exactly this same thing happens when a cow eats. First
grass or hay is cropped and swallowed. Then it passes
through a series of two or three stomachs of the animal
where the food is moistened and bacterial action begins
to convert the less resistant or non-fibrous cellulose into
sugar.”

Finally, after a further maceration and recycling (regur-
gitation) during the cud-chewing stage, the material
passes to the fourth stomach for its digestion with HC1.
(It is in this stage that Mr. Hoppie prefers to recover
his cow-pulp and his investigations showed that as much
as 85 tons per week w'ere available from the local packers.
He has been told that much larger amounts might be
obtained at such midwestern packing centers as Kansas
City and Chicago, but, as a loyal Californian, he believes
that “western cattle whose food consists largely of grass,
w'ould prove a better source of paper-making fiber than
the cornfed cattle of the Midlands.”

Some there are who will hold that Brother Hoppie
is as “balmy” as' the climate of which California some-
times boasts. However, in these days of pulpwood short-
ages and the difficulty in obtaining stainless steel diges-
ters, we can’t be too sure he hasn’t got something good—
especially if he can make up the cow paper into nice,
crisp, prettily engraved stock certificates to be sold to
gullible new'spaper reporters and chief editors in Cali-
fornia’s City of the Angels.

IS UNDERGROUND STORAGE FEASIBLE?

Chemical engineers must face a new problem of con-
servation which has political as well as technical angles
of great importance. In fact, it appears that the polit-
ical considerations of underground storage of fuel and
mineral reserves may become dominant. Under these
circumstances it is all the more important that the tech-
nical angles be first understood. Then our profession
can exert its maximum influence in the right direction,
even though we may not altogether eliminate decisions
based on political expediency.

The basic question is likely to become very simple.
Perhaps it could well be stated this way: Shall we exhaust
our domestic resources of natural gas, petroleum, and
strategic minerals to furnish employment in the United
States; or shall we conserve them for the future and use
more imported raw material?

For a few commodities there is a middle course. We
can actually repressure natural gas wells and petroleum
sands by pumping back into the ground either gas or
liquid fuels. In some parts of the United States this is
done with gas every year so that the long-distance pipe-
lines may carry- more nearly a capacity load in the sea-
sons of light demand, and the user communities can take
from the ground nearby supplies that could not be
brought during peak-demand periods because of limited
pipeline capacity. There is no doubt as to the technical
feasibility'. There seems little question as to the economic
advantage for natural gas in a considerable expansion of

this policy. But when one goes that far, he enters a
new and uncharted field, especially in the case of petro-
leum.

It is now being proposed that we bring crude petro-
leum from abroad and pump it into the ground for stor-
age. The advocates of that plan would have us simul-
taneously pump wells in areas that are still producing
actively and produce much of our oil products from that
domestic material. Obviously, they also anticipate that
some of the crude run to stills will come from abroad.
One does not need to have a keen imagination to see
the multitude of labor and industry controversies that
any such mixture of petroleum policies will present.

Still more controversial is the question of leaving our
strategic minerals in the ground and using currently only
foreign raw materials. Bauxite, manganese, lead and
zinc, copper, and a half dozen other minerals and metals
are going to be fought over in this area of debate and
dispute.

There is no one answer to these questions. Neverthe-
less they must be faced, and the more technical facts
that are presented for official consideration, the better
will be the ultimate decision. Light rather than heat is
needed now.

DEMOTING DE LUXE PACKAGES

Every sales manager wants to package his products most
attractively. This is a commendable practice in peace-
time for it promotes sales and pleases the customer even
when the flossy packaging does not add any superior or
intrinsic property to the goods.

Just now, however, we arc faced with embarrassing
shortages of practically all packaging materials—even in
the case of barrels, drums and paper bags. To add
unnecessarily to the cost of packing any product is unfair
to other, perhaps, more essential users of packaging ma-
terials. In wartime, no commodity' deserves a better
package than it really requires. Each commodity should,
therefore, be demoted to the lowest grade or type of
package which will safely and properly deliver it to the
customer.

W hen present shortages are over, we can again con-
sider the promotional value of superior containers. Right
now the chemical industry as a whole cannot afford such
luxury as pretty packages.

LEO HENDRIK BAEKELAND, 1863-1944

T nhe American chemical industry has lost one of its most
distinguished inventors and business men. Dr. Leo FI.
Baekeland has passed away. He had developed the first
synthetic resin, pioneered the modern plastics industry
and lived to see it blossom into a young giant with remark-
able vitality and promise. He served as president of the
American Institute of Chemical Engineers, the Electro-
chemical Society, and the American Chemical Society.
His fellow chemists and engineers had awarded him for
his contributions to the progress of American science and
invention, the William Perkins, the Willard Gibbs, the
Chandler, the William FIl. Nichols and the John Scott
medals. Dr. Baekeland was loved and respected by all
who were fortunate enough to know him. lie will be
sorely missed.
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War Bond Awarded Each Month

Until further notice the contest which was
first announced in our November 1943 issue
will be continued. For the best short article
received each month and accepted for publica-
tion in the "Chem & Met. Plant Notebook,”
a $25 Series E War Bond will be awarded,
in addition

to payment at our usual space
rate for this department. The award for
each month will be announced in the issue

of the following month. The judges will be
the editors of Chem. & Met. Any item sub-
mitted may be published in this department,

but all
at our

items so published will be paid for
usual space rate for such material.

The contest is open to all readers of Chem.
<€ Met., other than employees of the McGraw-

Hill Publishing Co., Inc.

Any number of entries, without limit, may
be submitted by one person. Articles must
be previously unpublished, and should be

short, preferably less than 300 words, but
should include one or more illustrations if
possible. Finished drawings are not required

and literary'excellence will not be a factor

January Contest Prize Winner

NEW METHOD OF PHOTOELECTRIC LEVEL CONTROL
PREVENTS OVERFLOW OF STORAGE TANKS
THEODORE A. BECK

Industrial

M any paper companies have had a con-

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

The new method conserves solutions
effectively, preventing all waste from over-
flowing tanks caused by carelessness or by
the inaccuracy of instruments, since it is
impossible for the solution to pass the
"full” level. The method requires little
maintenance once the mechanism is ad-

justed. Filling becomes automatic once
the pump is started, thus saving man-
power, since no attendant is needed to

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

116

Engineer, A. O. Smith Corp.,
Milwaukee, i

M is.

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

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

Reflective type photoelectric level control
for gummy solutions

Saot/erec/ rays not

striking photoce//~" 5\ iocen

Spotlight

Inlet
"Tank

HA
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in the judging.
selected on the
novelty and the
described.

Winning articles will be
basis of appropriateness,
usefulness of the ideas

Articles may deal with any sort of plant or
production “kink” or shortcut which in the
opinion of the judges will be interesting to
chemical engineers in process industries, as
well as with cost reducing ideas, and novel
means of presenting useful data. M aterial to
be entered in this contest should be addressed
to Plant Notebook Editor, Chem. & Met.,
330 West 42nd St., New York 18, N. Y.

FEBRUARY
WINNER!

A $25 Series E War Bond
will be issued in the names of

D. M. PEPPARD
and
D. S. DAVIS

Wyandotte Chemicals Corp.
W yandotte, Mich.

For an article dealing with
a substitute slide rule blank
which has been adjudged the
winner of our February contest.

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

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

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

How the control works when the solu-
tion is at various levels will be clear from
the sketch. When the solution is at level
a-a, b-b, or c-c, the light will be reflected
from points m, n, and o, along the lines
mA, nB, and oC. Only when the solution
level is at d-d (i.e., a full tank) will the'
light reflect from point p along line p-D
and thus strike the photoelectric cell,
which by means of a relay system will turn
off the pump as this level is reached.
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Nomograph for percentage tolerances

NOMOGRAPH FOR ANALYZING
PERCENTAGE TOLERANCES

W. E. PATTE

Engineer

Brownsburg, Que.t Canada.

I\/rny non-mathcmatically inclined engi-
neers do not' appreciate the impor-
tance that the size of a sample has in
determining the significance of percentages
derived from it. For example, if 0.5 per-
cent scrap is considered satisfactory in a
certain operation, and if one unit in a
sample of 50 is scrap, docs this 2 percent
of scrap indicate that the sample is poorer
than average? On the face of it, the
answer might be yes, except for the fact
that in a sample of 50, with any scrap at
all, the least possible percentage would
be 2 percent.

The proper approach, of course, is
through mathematical statistics, employing
the theory of small samples, which has

yielded the formula a— VQ(100—Q)/N
where a is the standard deviation of the
reference percentage; N is the size of the
sample; and Q is the standard or reference
percentage. The equation is conveniently
solved by the accompanying nomograph.
The significance of a percentage arrived at
by means of a sample is determined by its
relation to Q and <. If the percentage is
outside the value of Q £+ 2c the percent-
age is probably significant. If outside
iQ+ 3a it is extremely significant.

Examples of Use

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

Example 1— It has been found that an
operation may be run satisfactorily at 0.5
percent scrap. When 50 objects are ex-
amined, one is found to be scrap or 2 per-
cent of the sample. Is this production
poorer than standard? In this case N = 50
and Q = 0.5 percent. Therefore, a from
the nomograph, is found to be 1 percent.
From the rule mentioned above, significant
percentages will be those outside 0.5+
3x1. However, the percent obtained is
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not even of probable significance since it
is less than 0.5 -1- 2 percent. The produc-
tion sampled is not therefore significantly
poorer than standard quality.

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

The standard for the plant is 8 percent.
In the first case, connecting N ®m=750
with Q = 8.0 yields a= 0.95. Therefore,
a percentage absenteeism outside 8.0 +
2x0.95 is probably significant, while a
percent absenteeism outside 0.8 £+ 3x 0.95
is extremely significant. The percentage for
the small department, namely, 9.5, is
within both limits.

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

Example 3—Suppose that the standard
moisture content for a certain material is
10 percent and that the usual test sample
is 5 gram, weighed to four decimal places
before and after evaporation of the mois-
ture. In this case, Q =10.0 and N =
50.000 (5 plus four significant figures).

From the chart o= 0.14 percent. From
the rule, a sample percentage outside
10.0i 2x0.14. or 9.7 to 10.3 percent, is

probably significant, while sample per-
centages outside 10.0 +3x0.14 are ex-
tremely significant.

If all tests of samples are made in dupli-
cate, combined sample size then becomes
100.000 and the chart gives a value of < of
0.10 percent. In this case the combined
snmp'c percentage will probably be sig-
nificant if it is outside 10.0 +2x0.10, or
9.8 to 10.2 percent, and it will be defi-
mfely off standard quality if outside 10.0 +
3x0.10, or 9.7 to 10.3 percent.

If. however, the weighings before and
after driving off the moisture content are
not made so accurately, say, to three
decimal places, then the leeway must be
greater. In this case, for a single" test, N =
5.000 and Q=10 percent, so that a=
0.42 percent and sample percentages out-
side 10.0 £3x0.42, or 8.7 to 11.3 per-
Steam or water ejector prevents dust
rising from a manhole
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cent, will be extremely significant. Ob-
viously this method will give an immediate
benefit when applied to several different
analyses in that the specification tolerances
for all analyses will be mathematically
identical. When sample percentages con-
sistently fall outside Q + 3a, this is a
definite indication of lack of precision in
the method of analyzing, or lack of control
of the variable, or both.

USING AN EJECTOR FOR
DUST ELIMINATION

W. A. WELCH
Philadelphia, Pa.

Tn many chemical processes, it is ncces-

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

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

HOW TO CHECK UP ON
ENGINEERING REPORTS

D. S. DAVIS
Wyandotte Chemicals Corp.

W ; andotte, Mich.

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

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

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

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

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

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

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

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

52

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

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

RAPID METHOD OF
DETERMINING MOISTURE IN
WOOD CHIPS

MALCOLM G. LYON

Champion Paper & Fibre Co.
Canton, N. C.

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

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

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

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

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

HIGH-LOW ALARM FOR
ACID TANKS

J. F. FURRH

Instrument Foreman
Monsanto Chemical Co., Waskom, Tex.

Tiie accompanying drawing illustrates
a simply constructed high-and-low-Icvel
alarm for acid tanks (or tanks containing
other corrosive, conductive liquids) which
docs not require scarce materials.

The electrodes, of which there are three,
are made of Pyrex glass tubing, with a
carbon plug in the low'er end to make
contact, the plug being connected to a
top connection with a single insulated
wire. No. 2 electrode is common to both
high and low' circuits. No. 2 electrode is
the low-Icvel contact, and No. 3, the high-
level contact. The relays arc selected so
that relay No. 1 is open when energized,
while No. 2 is closed when energized. Any
suitable power source can be used. Low
voltage can be used on the electrodes by
selecting relays with low'-voltagc operating
coils.

No. 1 electrode is connected to No. 1
relay, No. 2 electrode to the hot side of
the power supply, and No. 3 electrode to
No. 2 relay. When the liquid rises high
enough to touch No. 3 electrode, No. 2
relay closes and sounds thejdarm until the
level has dropped below this electrode.
When the level drops below No. 2 elec-
trode, No. 1 relay closes and sounds the
alarm until the liquid level has again risen
high enough to touch this electrode. If
desired, a pump may be connected to No.
1 relay so as to start pumping when the
low level is reached, or to No. 2 relay to
start pumping out of the tank when the
high level is reached.

IT'S DOLLARS TO DONUTS

that you have an idea worth publishing
Plant Notebook If you
haven’t read the prize contest offer on
page 116, do it now! Your article will
bring at least $5 if accepted, and it may
win a $25 War Bond in addition.

in the section.
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merica’s chemical industry may
. have been born in World War I, Assumed end o f war-
but there is no doubt that it has fully

ing our giant plane factories stand

fighting fuels, oxygen units to save
the lives of pilots, the alcohol and

hexamine and other chemcials that

make bombing missions effective. armed forces
Flame throwers, anti-malarials and

sulfa drugs, dehydrated foods and

REPORT ON.........

CHEMICAL ENGINEERS

In War and Postwar Industry

Equally essential to America’s production of a thousand and one vital materials of
war is each of the chemical trio of equipment, skilled operators and engineers. Stra-
tegically located throughout our factories, these chemical engineers, largely under 30
years of age, have helped to mold industry in their ora image. Some 22,000 of them
are now accomplishing the greatest miracle iri mass production of chemicals ever con-
ceived and, at the same time, are catalyzing new technological developments at an
unprecedented rate. Yet, now threatening the maintenance of this production and
the acceleration of these developments is the tightening squeeze on industry to release
to the combat army its technical men up to 26 years of age. Simultaneously, the
supply of chemical engineering graduates has been effectively decimated, probably
for years to come. What are the war contributions of these young engineers, wlial
postwar problems must they solve? This report endeavors to indicate the answers.

potable sea water, tank turrets, plastic
parts and camouflage paints, cartridge
shells and blood plasma, battleships

come of age during World War Il m 26 and booby traps—all depend, in their
To soldier and scientist alike, it has 8 E stim ated final analysis, upon chemistry and the
become evident that “civilized” war- 'z(i:i demand” alchemy of metallurgy for their per-
fare is a mechanized destruction of e fection. Modern wars are fought by
physico-chemical forces, for always u men, materials and technology: an
behind the machine and the machine c inferiority, even slight, in any one of
shop is a chemical plant made pos- y these can drag out or lose the struggle
sible by research chemists and main- £ for the less progressive combatant.
tained by chemical engineers. Back- 2] Equally as important as the plants

and magnesium lines,
refineries that synthesize

In danger of
18 being lost by
industry to

‘ossvmilz

rubber industries, TNT,
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Industry’s estimated overall
mand and supply of chemical
engineers; danger lies in the gap
that would result from loss of con-
siderable men under 26 years old

are our engineers, chemists, trained

de-
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operators and other technical personnel.
Without these our chemical, process and
mechanical plants would soon disintegrate
as completely as the famous one-hoss shay.
Let us investigate just one group, the
chemical engineers, and find out where they
are located and what they are doing.

IHHOW MANY AND WHERE

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

It is probably true, though startling, that
at least 10—2 percent of the nation’s
chemical engineers are under 22 years of
age. Many of these, of course, are already
in the armed forces. Yet, at least 1,500—
1,800 of thfese young engineers are now in
industry, representing probably 7-8 percent
of all chemical engineers serving industry.*

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

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

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

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

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

FIG.
of Chemical Engineers in
and the Armed Forces

1935 2b m 38 ‘39 40 ‘41

nation’s estimated total supply. Thus, out
of a total potentiality of about 25,000
chemical engineers, industry has at present
a working supply of about 22,000.

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

MARCH 1944

which reduces all engineering and science
student deferments above the age of 18 to
a total of 10,000 (exclusive of medical
and theological), and amended Memoran-
dum 115, which eliminates deferments for
all registrants,under 22 years old except in
certain special cases.

THE SPRING DRIES UP

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

Assumed
end of war

1— Accumulative Distribution

Industry

7/
eni gpesiUB {8 SAN
iEiTa

Under
years
In danger of’
being /osf by _
Industry to /_
armed forces
42 ‘43 ‘44 45 46 4T '48 1949

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

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

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

1
FI(3. 2 —
Diitrlbutior

Engineering

be small. How many will be in chemical
engineering courses is not known, but the
figure must necessarily be very small,
probably not more than 6 percent of
normal enrollment. Anyone who believes
that such a picayune quota can ever
amount to much more than as a‘fea'ser;to
industry’s inflated war needs must Bela
super-optimist indeed, nor can anyone pro-
duce a convincing argument why less tech-
nically trained men are needed during a
technological war than during peace time.
Evidently Selective Service is committed
to the theory' of a short war. It is now esti-
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EXPLANATION OF CHARTS
Fig. 1 shows the accumulative proportion of the nation’s approximated
tolal supply of chemical engineers entering the armed forcers directly
upon graduation, the experienced men lost by industry and those under

26 that may soon be lost.

giving the distribution of each graduating class.

Fig. 2 shows the same data on a yearly basis,

Postwar conditions are

visualized to show the two-year return of engineers to industry

total was divided somewhat as follows:

All engineering 6,750
Chemistry 2,250
Physics R 850
Geology and geophysSiCS .o 150

Thus, a total of about 6,700 engineer-
ing students of all types and classes above
18 will be deferred as compared to a total
engineering enrollment of over 111,000
for 1942-43 (see Table 1). Presumably,
4-F students will not be counted against
this quota, but since such students do not
amount to more than about five percent
of total enrollments, the increment will
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mated that industry could very well use
some 3,500-4,000 more chemical engi-
neers alone, and last year the National
Roster made a survey which indicated that
essential manufacturing concerns would
like to have had 12,000 engineers of all
types just for the first six months of 1943.
This curtailment of deferable students
together with the drastic reduction in the
Army Specialized Training Program, 90
percent of which has centered around the
training of engineers, from about 145,000
students to 30,000 advanced students by
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Table |—Disappearance of -Engineer-
ing Education— Our Source of
Supply for Engineers Dries Up

Enrollment of Engineering Students at Colleges

Chemical
m>M All AU Engineering
Lu= Students Seniors Seniors
1j939-40.... 105,900 17,700 3,200
1940-41.... 110,600 17,700 3,000
1941-42.... 110,500 18,100 3.200
1942-43.... 111,700 17,300 3,200
1943-44... . 43,100 8,000 1,'700'
Present

Quotal 0,750

10Over 18 years of ago.

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

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

22 AND UNDER

The present situation in regards to defer-
ment of men under 22 seems to be full of
confusion, although, such should not be the
case. This state of affairs has been caused
by Selective Service amended Memoran-
dum 115, effective February 1, 1944,
which eliminates the deferment of all
men between the ages of 18 and 22 except
in very special cases.

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

Naturally, the rumor that no defer-
ments would be permitted in this age group
spread like wild-fire, and considerable dam-
age was done before it was checked. It
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Table Il— Overall Balance Sheet for
Chemical Engineers 1

Total graduates since 1921 29.000
Probably active in profession... 25,000
In armed forces
EXPErienCed oo 500
Inexperienced.. 2,500
In industry, total......... 22,000
Under 22 years old. 1.500
Under 26 years old..... 5,000
Probable needs of industry... 26,000
Present accumulated shortage.. 4,000

1Approximated as of early 1944,

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

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

REPLACEABILITY MYTH

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

osses by industry are continuing and may

soon be sharply accelerated. Y

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

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

FIGHTING IDEAS

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

1. One chemical engineer was assigned
at the age of 23 to set up production
capacity for sulfa drugs in the pilot plant
of a large concern. This man helped to
rearrange pilot plant equipment and organ-
ize a production program to a point where
the firm could supply the major portion
of WPB requirements of these drugs with-
out the erection of a new plant, which
would have been time-consuming and
costly in critical materials and labor. At
least a million pounds of sulfa drugs, po-
tentially equivalent to hundreds of thous-
ands of soldiers’ lives, have been turned
out by this unit. This was an unusual
assignment for such a young man, but no
plant facilities and no production men
were available for the job, a direct request
by WPB.

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

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

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

5. A Ph.D. chemical engineer was as-
signed immediately upon graduation in
1943 to a Chemical Warfare plant, where
he has conducted process research on im-
proving output, quality and yields from
critical raw material and manpower re-
quirements. This work has been successful
in all of the above aspects and this particu-
lar engineer is responsible for a substantial
portion of the success. Ordinarily, this
man would not have been placed in such
a responsible position without extensive
pre-training, but no other person was
available.

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

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

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

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

10. A large unit producing butadiene

plastic material for the armed
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for the synthetic rubber program has two
of its twelve chemical engineers under 22
years of age and three additional ones
under 28.

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

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

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

Total Personnel

Total Technical Vulnerable to

Personnel, Selective Service,
Percent Percent

Less than 23.. 3 6

Less than 24., 0 11

Less than 26.. 8

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

Total Technical Research
Personnel, Departments,
Percent Perceit
18 through 21... 2 3
21 through 25... 25 ‘
26 through 30... 24
31 through 37... 22
Oover 37 .. 27

16. Of the 14,115 chemical engineers
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surveyed by the National Roster as of
July 1, 1943, the median age was 26.8
years. The age breakdown of the entire
group was as follows:

Percent of Tota 1
29 and under

30 to 39...... 19
40 to 49.. 11
60 to 69.. 4
60 and ov 2

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

TWO REGIMENTS

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

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

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

MENTAL OR MORAL

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

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

Probably half of the 1,500 chemical personnel now helping to turn out
the nation’s yearly needs of 850,000 tons of synthetic rubbers are under
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In war as in peace, chemical

engineers are vital to development work.

This group is working in a pilot plant at the Northern Regional Laboratory

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

Several definite conclusions can be
drawn of the situation as it now exists:
(1) the chemical and process industries
are short of chemical engineers to maintain
and increase production of essential ma-,
tenais and at the same time to keep war
research and development at a high level;
(2) industry cannot count on obtaining
any additional chemical engineers for the
duration of the conflict; (3) it will become
increasingly difficult for industry to retain
its non-father technical men under 26.

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

Taable Ill— Estimated Requirements of
Rubber Industry by Branch o

Occupation AH Plants B
Chief engineer... 27
Engineer J.......... 466
Technical director. . 21
Total, engineers....... 514
Chief chemist 29
Chemist. .. 136
Laboratory foreman (chemist). 107
Total, chemists, 272
General foremen...
. 16S
Shift foremen......... 579
Total."f"Temen *. 747
Total chemical engineers (est.). 943
1.533

XKirt. or 1943, n Bureau or Labor

tif the total foremen listed—

te” * 4C
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(2) all chemical and other technical;,per-
sonnel sould see to it that they are located
in the most essential industries and per-
forming ;the most .essential duties for
which their training and experience entitle
them; (3) industry’ must locate its engi-
neers in those activities in which they are
most ncded for the war effort and then
make a vigorous and determined effort
to retain them in these activities, regards
less of their, age classification; (4) if cer-
tain plants or departments have any engi-
neers, including those under 22 years old,
who are not vitally needed or for whom
claims for deferment will not be vigorously
pressed, these men should immediately be
released to those industries which are badly
in need of them and which will fight to
get and to keep them. .

POSTWAR POSTULATES

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

Engineers and Chemists for Synthetic
f Industry and Occupation 1

Number of Employees

Neoprene
and
utadiene Styrene Copolymer Butyl
19 8
298 62 8 78
21 u6 15
323 85 28 78
19 8 2
20 82 34
47 22 29 49
86 112 ‘29 45
64 46 41 117
99 353 69 6S
163 399 110 75
372 343 101 127
572 596 167 198

Statistics tor synthetic rubbir,plants during the latter
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war period, a hazardous thing to do under
any circumstances, it will first be necessary
to assume that certain trends will mate-
rialize, certain conditions be assured. The
first of sucli assumptions, naturally, is the
point that Mr. Baruch emphasized in his
recent report: a depression,0s not a neces-
sary corollary of the war. Getfain readjust-
ment pangs will, be ' felt, but if the
economic halter, is used promptly and
properly,, there are no reasons to believe
that a gradual and controlled reconversion
cannot very well buffer the shock of
sudden peace.

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

OUT ON A LIMB

jtt the end of the war, industry will
find itself, .in a highly unsaturated con-
dition insofar as chemical engineers are
concerned because of losses to the combat
army and practical elimination of the
source of supply at the time that demands
for war-expanded activities have been in-
creasing. It is estimated roughly that this
deficit will amount to the neighborhood
of 4,000 chemical engineers. Such a war
deficit, however, may have little meaning
in the postwar because of the radical
changes that will without doubt occur
in the industrial set-up.

Confirmation of the war’s end to a
number of young chemical engineers will
be the sudden and practically complete
curtailment of all-war plants such as
TNT, smokeless powder, CWS and other
munitions. Fortunately there will not be
so many chemical men involved, prob-
ably not in excess of 1,000. The well-
trained and key men who had been trans-
ferred from other jobs by the operating
companies will almost certainly be re-
turned to their former positions. Actually,
it is likely that all but possibly a few
hundred of these munition engineers will
be absorbed in other plants almost imme-
diately.

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

Reduced operations all along the chemi-
cal front during the initial readjustment
phase will necessarily cause a reshuffling
of considerable technical operating per-
sonnel. It can be expected that inter-
commodity competition will increase
sharply among most chemicals, and efforts
to develop new markets and outlets will
be intensified. Such a trend will eventu-
ally absorb a considerable number of engi-
neers back into develpomcnt work, largely
curtailed during the war in favor of in-
creased production and war research.
Short-term prospects thus indicate a con-
siderable reshifting of chemical personnel
after the war, but there is little likelihood
that the chemical engineers in industry
at the end of the war will be without jobs
for more than a brief period of time.

THE ARMY RETURNS

W hat about the 3,000 or more chemical
engineers that will be in the armed forces?
Presumably, these men will be demobi-
lized over a period of a year or two so
that at least industry will not be deluged
as was tire case in World War 1. Probably
about 500 are experienced engineers that
went in as reserve officers. Even though
many of these chemical officers may not
return for some time after the peace, most
of them will find their former jobs in
industry waiting for them. They will have
little difficulty in making up for lost time
by advancing in their organizations.

More serious problems will be posed by
the return of the inexperienced engineers,
the men who went in to the service directly
from the Universities. W ar experiences will
help to develop these as leaders of men,
but unfortunately not as chemical engi-
neers. The men in this class that return
soon after the peace may find competition
for jobs from the returning experienced
engineers as well as from those young
engineers who remained in industry and
who, about that time, will be in the
process of being absorbed from direct war
work into regular operations. The men
who return latest may encounter increasing
competition from large and fresh batches
of postwar graduates. Of course the fact
that the returnees are ex-service men will
tend to neutralize these disadvantages to
a considerable degree.
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Most representatives of industry empha-
size the fact that they are perfectly willing
to ' absorb these inexperienced ex-service
engineers by placing them in plant opera-
tions for a “refresher” period, after which
they can advance in the usual manner.
This retraining-in-industry phase will ary
according to the individual’s abilities and
"remembrance of things past” learned.

The ideal place, of course, for the
higher caliber men would be back in the
graduate departments of our engineering
schools, for there will be a'jstimulating
demand for postgraduate engineers, a
casualty of the war on education. Some-
thing more concrete than logical persua-
sion, however, will be necessary to per-
suade many of these men to resume their
studies! The answer probably lies in pro-
viding graduate fellowships and grants
from industry and government.

Thus, while industry’s immediate post-
war capacity to absorb all engineers
dumped from war plants and the services
may cause some initial difficulty, there
is little question that the long-term out-
look is bright. The prospects from this
viewpoint are very well discussed in a
special report to engineers in the services
which appeared in this/February’s issue of
Chem. & Met. Table V outlines the
potential opportunities in some of the
process industries, both old and new, such
as food processing, plastics, air condi-
tioning, synthetic textiles and instrumenta-
tion, all of which are rapidly becoming
more conscious of the potentialities of
applied chemical engineering!

Within the first postwar decade there
will be golden opportunities for engineers
to be absorbed, simply by means of a
more thorough penetration both vertically
and horizontally in-thé chemical and espe-
cially the process industries. Diversification
of activities’ from the more strictly engi-
neering occupations such as equipment

design, plant operations
and' development work,
into technical sales and

service, management, labor
relations, safety engineer-
ing, packaging and ship-
ping, market development
and chemical economics
can easily sponge up all
available  engineers  for
years to come. Actual ma-
terialization of these op-
portunities will depend to
a large extent, naturally,
upon the ability of engi-
neers to sell themselves
into such services.

Out of this war of
technologies there will
emerge a new vast horde
of semi-skilled men and
women, an army of tech-
nicians such as the coun-
try has never before seen.

Industry’s acute needs, ac- 1925
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centuated by a shortage of professional
personnel, is creating large numbers of
over-accelerated and therefore under-
trained engineers, “quickie” course gradu-
ates, women technicians who responded
to the call! of industry, sub standard gradu-
ates who ordinarily would have been
squeezed out of the profession by a healthy
competition, up-graded industry trainees,
army “special course” students, personnel
graduated into technicians by special union
edict, and other "90-day wonders.” In-
dustry has used these technicians to great
advantage, and their numerous contribu-
tions have made possible our coming vic-
tory. Nevertheless, after the war’s end
what will happen to these “in-betweens,”
these creations of a technological/struggle
thatl deserve more consideration than
skilled workers and yet cannot quite make
the grade into a profession?

TECHNICIANS GALORE

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

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

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

Union leaders will work overtime to capitalize on
this drop in green engineers’ postwar incomes

1935 1945 1950

1940
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Table IV—How Chemical Engineers
Can Be Absorbed in the Postwar
Industrial Set-Up

Present Postwar*
Rel-  Absorp-
ative tive
Absorp- Capa-
Activity tionl cityl
Slightly Saturated
Industrial management S M
Technical sendee......cccoccvvecns S
Equipment sales.
Product sales...
Public relations..
Labor relations...
Market development
Safety engineering
Packaging development
Foreign rehabilitation..............
South American development.
Advertising
Process improvement..
Postgraduate study..
Traffic and shipping.
Instrumentation
Moderately Saturated
Production supervision
Plant maintenance
Plant construction
Pilot piant operation
Personnel problems..
Industrial fellowships.
Consulting
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Literature & patent searching.
Chemical economics
Largely Saturated
Equipment design
Laboratory research
Federal government

Lnznn
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Armed forces (CWS)
Patent developments .
Municipal & State govern-

MENTS o S S
Jobbers & representatives....
Independent manufacturing. S

1These columns are intended to indicate very
roughly the estimated present absorption of engineers
according to activity classifications and the visualized
capacity of these activities to absorb additional chem-
ical engineers in the postwar period after the initial
readjusiment phase. The letters Indicate relative num-
bers”of engineers, as follows: S = small, M = medium,
L = large.
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nearly half planned to go to college after
the war and that more than 80 percent of
these wanted to study engineering. This
is just one instance of how the spectacular
achievements of engineering and science
in the war have captured the imagination
of young men. Yet, it is very likely that
most of these students are uninformed as
to the exact distinction between vocational
and professional training. Many of them
will visualize themselves doing the work
of a technician when they enroll without
realizing the difference between the work
of the technician and that of the engineer.

The inevitable result of trying to attain
a profession for which they are not suited
will be disappointment, failure and the
stigma attached to having missed one’s
goal. Yet, even in the past, only about
40 percent of our freshmen engineering
students have succeeded in securing their
degrees at the end of four years. Possibly
a solution could be worked out by stressing
the fact, found by a study made by the
Society for the Promotion of Engineering
Education, that industry needs about
three technicians for every college gradu-
ate and that the earning power of these
men, as shown by the study of a group of
1,000 two-year technical graduates, is
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within five percent of a large group of
four-year college graduates. If industry
and our schools should refuse to define
and give the proper recognition to these
technicians as a class, it is certain that the
unions would do so, with full and vengeful
success.

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

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

BY THE HORNS

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

Beprints of this report are available
at 25 cents per copy. Address the
Editorial Department, Chem & Met.,
330 West 42nd St., New York 18, N. Y.
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Table V—Where Chemical Engineers
Can Be Absorbed in the Postwar
Industrial Set-Up

Present Postwar

Rel- Absorb-
ative ing
Absorp- Capa-
Industry tionl cityl
Petroleum refining L M
Food processing S M
Synthetic rubber processing L M
Plastics M L
Air conditioning S M
Aviation S M
Synthetic textile fibers M L
Light metals M M
Synthetic pharmaceuticals S M
Liquid fuels from coal S M
Synthetic organic  chemicals,
misc n k
Agricultural chemicals S M
Glass and ceramics......vuviein M M
Chemurgy ® q*
Industrial waste utilization S
Smokeless fuels S S
Protective coatings . M M
Solvents . n
Packaging S S
Pulp & paper... M
Heavy inorgani L L
Leather & leather substitutes... S M
Control instruments......ccoeovvvricinne S M
Lime & cement S [
Pigments & dyes M M
Industrial explosives S
Perfumes & cosmetics . S S
Equipment design & manufacture L M
Soaps & detergents. M M
Fats & oils M
i These columns are intended to indicate very

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

the group thus formed to bargain in their
behalf. The Society takes the view that
the situation has already become too criti-
cal to await national or state legislative
correctives. The outcome of this bold and
unorthodox move will certainly be watched
with interest by all professional men
throughout the country’.

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

A little prophecy is a dangerous thing,
but the editor of this report still dares to
predict that the chief postwar difficulties
of the chemical engineer, especially the
young man, will lie more in threats to his
professional standing from outside union
and social forces than in any problem of
getting located in his preferred work in
industry’. Until a general solution is found,
the engineer’s only answer to such outside
threats will be to hold even more stead-
fastly to all the ideals and ethics of his

profession, the code of the man who serves
unselfishly.
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PIPE LINING MATERIAL

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

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

Applying lining to inside-lined steel pipe

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

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

REMOTE-CONTROL VALVE

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

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

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

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

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

GENERAL-PURPOSE ELECTRODE

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

ULTRA VIOLET PHOTOMETER

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

Operation of the photometer is based on
light absorption by gases. Most gases, in-
cluding the constituents of the air itself,
absorb light of some particular wavelength,
in effect casting a shadow where that par-
ticular wavelength of light would other-
wise have fallen. Carbon disulphide, for
example, strongly absorbs light of 3,132
angstrom units wavelength. Therefore, the
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Protected squirrel-cage motor
carbon disulphide analyzer is operated on
ultra-violet light from a mercury lamp
and is provided with an optical system, in-
cluding filters, so selected that about 60

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

PROTECTED MOTOR

For use in all kinds of industries, a new
type all-purpose, continuous-duty, poly-
phase squirrel-cage induction motor has re-
cently been announced by Fairbanks,
Morse & Co., 600 South Michigan Ave.,
Chicago, 111 The motor is said to be fully
protected against flying particles and drip-
ping liquids as well as other industrial
motor hazards. It employs this company's
recently developed ccntrifugally cast Cop-
per-spun rotor and is equipped with ball
bearings sealed in cartridge-type housings.
Cross-flow ventilation is obtained through
protected inlets and exhausts at the ends
of the motor, designed to assure uniform
cooling and the elimination of hot spots.
The new construction is available in frame
sizes from 224 to 365, inclusive. Among
the special features may be mentioned the
fact that the frame is cast in one piece
with rib sections to give added strength
without increase in weight. Another new
feature is an innovation in the conduit
box. Where space is limited, the conduit
can be brought up between the motor feet
to a tapped hole in the motor frame and
the conduit box cover assembled flush

with the frame, thus eliminating the ex-
ternal box.

PORCELAIN-FRAME
THERMOMETER

m SP°EST" ** difficulty of securing
metals, the H-B Instrument Co.. 2502
North Broad St., Philadelphia 32, Pa., has

dc' c\°Ped * P°rcelain-frame thermometer
15"scd chiefly in the petroleum field
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Porcelain-frame thermometer

Flexible-mounting blower

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

MOTOR-DRIVEN BLOWER

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

LOCK-ON SHEAVE

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

MARCH 1944 -

Cross section of constant-level Dorrco Vacuator

Removing Magic-Grip sheave

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

VACUUM FLOTATION UNIT

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

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

Tlie equipment coiisists'rof a'cylindrical
tank with a dome-sliap'cd ¢over in which a
constant vacuum of about 9 in. Hg is main-
tained. The feed enters through a dentral
draft tube and is distributed radially close
to the liquor surface:-Floated solids, buoyed
up by the fine air bubbles, are continuously
removed from the surface by means of a
skimmer mechanism having hinged blades
which push the light solid matter up a
ramp and into a trough at one point in
their rotation around the periphery of the
tank. The grease or scum drops to a
barometric leg for continuous discharge,
while the clean effluent passes under a cir-
cular baffle and discharges over a weir into
a peripheral channel from which it flows
to a sealed chamber and discharges through
a barometric leg. Coarse solid particles
which settle are raked to a central sludge
outlet which is also sealed off to prevent
loss of vacuum.

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

hot-gas furnace

For the production Of hot gases for
heating spray towers and dryers, Air De-
vices, Inc., \l East 42nd St., New York
17, N. Y., has developed the Agitair fur-
nace which delivers a hot gas consisting of
a mixture of products of combustion and

Agitair hot gas generating furnace

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

SEALED MOTOR

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

SELF-BALANCING
I’"OTENTIOMETER

Redesign of its Pyromastcr self-balanc-
ing potentiometer has been announced by
The Bristol Co.. Watcrburv 91, Conn.
The new model 431 instrument has a uni-
versal wall or flush mounting case, con-
siderably deeper than the previous model,
and an internal hinged panel on which
are mounted the pen, indicator drive
mechanism and control mechanism. This
arrangement makes possible servicing and

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

FLAT-SPRAY NOZZLE

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

HIGH CAPACITY PRESS

M odel T-4 is the designation of a new
high-capacity press for ceramics and powder
metallurgy recently designed by F. J.
Stokes Machine Co., Tabor Road, Olney
P. O., Philadelphia 20, Pa. Pieces up to
2J in. in diameter with a die-fill of 1j in.
are compressed by this machine at rates of
20 to 60 per minute. Pressures up to 12
tons are applied from both top and bot-
tom and pressure adjustments may be made
while the machine is in operation. The
new press includes such features as sepa-
rate ejection and compression levers; screw
adjustments for compression; independent
ejection cam; special clutch and combined
brake which starts and stops the machine
instantly, even under full compression
load; variable speed drive; and adjustable
gibs to maintain close accuracy in punch
and die alignment.

MANUAL CONTROL VALYE

Designated as Type 461M, a new
manual control valve for all liquids, gases
and for steam sendee, has been announced
by the Fisher Governor Co., Fisher Build-
ing, Marshalltown, lowa. The valve is in-
tended for throttling control on installa-
tions where high pressure drop or other
T-4 high

Type capacity press
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severe conditions are encountered and has
been designed primarily for refinery service
for handling residual oils with coking
properties, or for pressure breakdown from
reaction chambers.

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

VACUUM SWITCHES

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

ROTARY PUMP IMPROVEMENTS

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

blending operations, the pump provides
double capacity to take care of temporary
peak requirements or permit handling two
different liquids simultaneously without
contamination.

EQUIPMENT BRIEFS

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

Extension of its line of explosion-proof
laboratory equipment, to include electri-
cally heated temperature control cabinets
and constant temperature baths, has been
announced by Precision Scientific Co.,
1750 North Sheffield Ave., Chicago 47,
11 Wiring is inclosed in vapor-tight ex-
plosion-proof conduit fittings and electrical
controls are mounted in explosion-proof
housings to conform with Class 1, Group
D hazardous-location requirements. Heat-
ing elements operate at low wattage density
and at black heat to minimize temperature
differential between the air and the heater
surface.

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

wire for separate mounting of the two
parts.

PAINT FILM TESTERS

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

The two views above show betore-and-
after appearance of a brick and concrete
factory building which has been treated
with W aterfoil, a new product of the A. C.
Horn Co., 43-3G Tenth St., Long Island
City 1, N. Y. This product is manu-
factured from irreversible inorganic gels
which, when applied to concrete, brick or
stucco surfaces, reacts chemically with
the lime in the masonry to form a heavy
coating which is said literally to "weld”
itself 'to the structure. The resulting
coating is said to permit the masonry to
“"breathe,” an essential quality, but to
impede the absorption of water in liquid
form, thus inhibiting the rusting of steel
reinforcing bars. The new material is
said not only to restore masonry surfaces
and keep up appearances but to increase
the life expectancy of the structure.

merits of flexibility are made on a machine
known as the Arco Elongaugc. This ma-
chine has been developed around a con-
ventional Erichson sheet metal testing ma-
chine which was adapted to provide auto-
matic control and accurate measurement
for cycle testing. Mounted with the
observation well in a vertical position, the
machine permits water from a hypodermic
syringe to contact the paint film being
tested. The steel of the test panel and the
copper of the hypodermic needle are con-
nected to a galvanometer. A constant speed
drive geared to thrust a spindle against the
back of the test panel distorts the panel
until the insulating paint film fails. When
water contacts the metal of the panel, the
bimetal of steel and copper causes an
instantly detected current flow. Thus the
exact elongation at which film failure takes
place is detected.

For measurement of scratch hardness and
adhesion, the company has developed the
Arco Microknife. This consists of a dia-
mond point cutting tool which is applied
to the surface being tested under a measur-
able load as the point moves across the
surface at constant speed and cuts re-
peatedly in a fixed position until the sub-
surface is revealed. The load and number
of strokes required to wear through the
film are the measure of scratch hardness.
The same machine is used for adhesion
measurements by lateral adjustment of the
movable sample earning platform. A
standard stress is applied at progressively
smaller spacings of the cuts until the stress
is sufficient to displace the coating in the
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Left — Type 1000-JTP
normal size diaphragm.
Made for delivery pres*
sures over 30 Ibs.

Right— Type 1000-LP
has large diaphragm.
Made for delivery pres-
sures under 30 Ibs.

J. he "1000" STREAMLINED Valve is
a performer of top rank, rated on a
basis of capacity — tight closing char-
acteristics and close delivery pressure
control.

The straight line flow promotes greater
capacity — the "1000" is single seated
and its valve make's line contact with
its seat ring which accounts for its tight
closing characteristics — the unusually
long diaphragm spring insures sensi-
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tive pressure control and also a wide
range of adjustment.

The benefits from this kind of top per-
formance include: — practically zero in
maintenance — elimination of failures
—speedier production—smooth opera