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RUBBER PRODUCTION

1 #March 1948

COLCHEL GODARDi Qenblemen, 1 know of no greater compliment that
could have been paid this College, that is, the student body and the
faculty, and the irmed Forces generally, thar that paid us this after-
noon by the Goodyear Tire and Rubber Company. He have with us this
afternoon the entire top-executive staff of that corporation. I shall
vary the normal procedure and introduce these gentlemen te you directly.

.. Tould you gentlemen please stend up, turn around, and let these
people see you?

ir, Re 7o Dinsmore, Vice President in Charge of Research-and
Development.

Mr, W, Se wolfe, lansging Director of Domestic Factories,

Kr. R. B. Bogardus, lanaging Director of Rubber Plantations and
Rubber purchasinge.

lir, George Reveire, danager of the washingbton Office.

In eddition, our speaker-—and 1 would not question his wisdom.
for the world-—has brought a competitor with him., He has brought along
¥r. George ¥, Tisdale, who is Vice Praesident of the United Statcs Rubber
Company and was Deputy Director of Rubber during the latc months of tho
war, Mr. Tisdale: - ‘

I recalize, gentlemen, that any words of mine would be anteclimactic,
So T shell introducs iir, Robert S, .ilson, who is Vicoe Fresident and. Sales
lianager of Goodyear Tire and Rubber Company. It is a pleasurc to present
him to you now, lir. Wilson.

MR, WLISON: Colonel Godard, gentlemen: Colonel Gedard said we have
the entire executive staff of Goodyeer with use He docim't know how many
vice presidents we actually haves ‘

It is reslly a pleasure to be here with you,  ithoit any formal-
ities, I shell head right into my subject. 4As you all reclizc, trying
to tell all about the rubber industry in the shert space of forty-five
minubes is quits a2 jobe Notice I did not say "tell all that I know about
the rubber industry in forty—five minutes," I could probably do that in
less time. This discussion of rubber and rubber products manufacturing,
as T have conceived 1t from what I know of your background and your
wishes, divides itself naturally into four main headings--Natural Rubber,
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NATURAL RUBEER

The historical use of natural rubber.~-Chart 1 shows the amount of
rubber (natural and synthetic) used in the world and in the USA each
year since 1910, I do not want to go into all the reds and greens and
blacks on this chart, but I do want you to get the general view of the
broad use of rubber,

Here is 1929, Here we have a drop for three years, Then we are right
back up again, Note, however, the steady growth through good times and
bed of rubber use,

The USA, as you will see at the bottom of the chart, from 1930 to
1939, used about 51 percent of the world'!'s rubber; it now uses about
66 percent, Incidentally, the per-—capita use of new rubber of all types
in the USA is now 17 pounds per personi in the rest of the world, only
two-thirds of a pound per person,

I show this chert to indicate that rubber is of constantly growing
importance and probably will continue to grow in importance., That is to
say that the uses to which rubber can be put have been constantly widen—
ing, so that the use per pound per inhabitant has been growing steadily
and will probobly continue to grow, As you see, world use has gone above
1,600,000 tons.. It is estimated to gzo down from that point, this
1,600,000 being rather abnormally high due to the filling of the post-
war vacuum, It is estimated to go back up to 1,700,000 tons, My belief
is that it will go even higher than thet, nearer to 2,000,000 tons, within
the course of the next decade,

USA consumpticn of all rubbsrs.--Chart 2 shows the monthly consumption
of natural, synthetic, and reclaimed rubber from 1940 through 1947. I want
t0 show you on this one chart, without too many confusing lines; the relation—
ship among synthetics, natural, and reclaimed rubbers, The black line
represents the total amount of rubber consumption starting in 1940. These
monthly uses drop in 1942 and then gradually move on upward, The natural
rubber line drops down very rapildly, the synthetic rubber line rises here,
and the lines cross here about the end of 1943, with synthetic rubber
continuing on upward. In about the end of 1945 we had the maximum use
of synthetic and the minimum use of natural, Then the naturasl and syn—
thetic lines cross again in 1947, with a rise of natural rubber and a
decline of synthetic rubber,

Reclaimed rubber runs azlong pretiy steadily at the rate of about
300,000 tons a yeare We shall not talk much about reclaimsd rubber in
this lechbure, but I want you to ksep taat in mind because it is a very
important and steady factor in the whole industry.

Historical review of USA nabural rubber stock pile,~~Chart 3 shows
the trend of the natural rubber stock pile from 1939 to the present time.




What is being done in this regard? A program sponsored by the Bursau
of Plant Industry of the US Department of Agriculture was begun several
yvears prior to Vierld War II, At the present time it is costing about
§300,000 a year. Up to dabe, this project has resulted in the develop-
ment of a type of high-yielding, disease~resistance,rubber tree which is
suitable for planting by natives on small farms, In Central and northern
South ifmerica irtensive encouragement of this type of rubber planting could
result in the establishment of a new potential source of rubber supply which
would be invaluable in any future national emergency. The Goodyear Tire
% Rubber Compeny has pioneered the development of rubber plantations in
‘Latin America end has proven beyond a doubt that such ventures are practi-
cel, and furtnermore, profitable, with rubber selling in the world markets
at from 15 to 20 cents per pounds

The type of rubber tree that has been developed by the Department of
Agriculture will be able o producg in excess of 1,200 pounds per acre
per year at twelve yesrs of age. Accordingly, -some 200,000 acres, planted
in this type of rubber will be able to produce this amount that I have been
referring to--100,000 tons—-annually, - Such a program such be encouraged
by the appropriation of sufficient public funds to insure its succesS.
1t should not cost much more than $25,000,000 to enable our Latin American
neighbors to plant 200,000 acres of high-yielding, disease-resistant,
rubbor tress which in twelve years would have a potential production in
excéss of 100,000 tons of rubber per annune, The Department of Agriculture
alrcady has the technicians and the "know-how" to do this Jjob properlye

Need for stockpiling natural rubber—Essed on what L hove said up to
now, it is obvious that there is nced of a government—oaned stock pile
of natural rubbor against eny fubure emcrgency. How large that stock pile
should be is a matter on thch there arc varying opinions,

This subject has bpen studwed by the Sta atistical ﬂommlttwo of the
Rubber Manufecturers Association and it has issued a volwninous report
{copy of which I will leave with you)s This rcport shows the need of a
stock pile of natural rubber varying betweon 300,000 tons and 800,000 tons,
depending on various assumptions takene The govermment stock pile today is
not a matter of public knofiledge, but it is c¢stimated generally in the
industry at something over 250,000 tonse The three main points to consider
in deciding upon the size of the natural rubber stock pile arc (1) how
long will it take to reactivate the synthetic rubber industry and bring
it to full production; (2) how much natural rubber can be expected to
arrive from outside our shores durlng the period of the emergency, and
(3) how long an cuergency you wish to propare for.,

Rotetion of stock pile of natural rubben-—-Various grades of natural
rubber ncced to be rotated with varying degrees of frequency. A full
report to the Munitions Board from its Industry Advisory Committes is
available and deals with this subject thoroughly, So much for natural rubber.




As indicated previously, by far the most prevalent tybe of synthetic
rubber is GRS (copolymer), in addition to which there are GRI {butyl),
GRN (nltrlle), and GRM (neoprene),

Patent rovling.--Fortunately, at the time of Pearl Harbor several
American Companies knew how ro make synthetic rubber. At the urging of
thie Government, these Companies got together and on 19 December 1941
signed an agreement with the Government under which they agreed for ten
years Lo exchange patent rights and discoveries and know—how to the end
“that USA should have the best possible synthetic rubber with which to
fight the war. In other words, all of thé know-how and all of the brains
in the development of synthetic rubber were put together and pooled, both
so far as patents were concerned and so far as actual manpower and brain
power were concerned, in order to make the best possible synthebics for
the USA during the war. Acting inder these agreements, the industry
of the USA developed‘ synthetic rubber which proved to be, from experi-
ments made with German synthetic rubber after the war, far superior to
the German varisties,

Exchange of processing know-how,~—Prior to the war, synthetic rubber
had never been used in large quantities on the production lines of industry.
To emphasize this, I show you my next chart,

Char®h 11 shows how rapid our conversion from nsbural to synthetic

rubber nad to be. This was one of the most difficult problcvs that

we had to meet during the ware In other words, from zero we had to go
up, in the course of almost one year's time, to a very high porcenta5e
of synthetic use, To be able to use that rubber in the end product-—to
process it through the machinery of the plants, to train men to handle
it, and bo fimish up with a product that would be the best under the
circumstances—-wes a terrific job that the industry had to tackle,

I am not geing to take time to elaborate on the contribution of these
committees to the total war effort. Actually, time should bhe taken because
it was exceedingly important., The fact that, first, industiry buried its
natural instincts of competition in cooperation and,second, that those
committess in turn worked closely with similar teams from the Armed
Services to produce the best possible end produet in the minimum possible
timﬁ was, to me, one of the outstanding things in World War IT. T cannot

say too much for the personal work done by these men, for the orgeniza-
tional idea of putting together these technical committees covering each
general form of product, and for the operation by these committess in
developing the best possible end product for the specific use of the
Armed Forces., In other words, we not only had to have cooperation
within the industry, bul we had to have cooperation from the Armed Forces,
Y¢ had to know what the individual product was going to be vsed for in

rder that that product could be developed most quickly and most cfficiently
to do the job to which it was assigned,
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differential in price (i.e., if snythetic rubber-and I om spealing of GRS
princizpply nov-and natural rubber sold at the same price) and lacking any
compulsory use, the consumption of synthetic rubber in the USA would probably
drop to 1C percent of the total rubber consumption or less. At a differential
of 4 cents a pound, (1le.e., if natural rubber sold at 4 cents higher than
synthetic rubber) synthetic rubber might account for 20 to 30 percent of

the total consumption, and as that differential increased, the percentage

of synthetic to total would proportionately increase, up to a total of

a2t lcast 40 percent or perhaps even higher. Conversely, i1f the price of
natural rubber droppoed below the price of synthetic rubber, the uss of
synthetic rubbsr would in a frec market, drop proporticnately.

The futurce of synthetic rubber as & material,--The futurc of synthetic
rubber as a materilal depends on two principal factors—--its relative price
comparaed with natural rubber, and its relative quality comparéd with
natural rubter., From whot has been sald in the preceding paragraph, it
is obvious that the violent f*uotuations of the price of natural rubbsr
ferm both an obstacle and an opportunity for synthetic rubber, If the
price of natural rubber should drop to 10 cents a pound or less, as it has
in the past, the synthetic rubber industry would be very badly handiczpped.
If on the other hand, the price of natural rubber should advance tc 25
cents or mors, as it has frequently in the past, there would be a great
opportunity for synthetic rubber,. )

From the standpoint of quality, no one whe is femilier with the triuaps
of chemistry in the past can doubt thr the day will come when chemical
rubber will be produced which is the equal of natural rubber. Or nore
corrcctly, I should say chemical rubbers will be produced which are the
equal of natursl rubber becausec one great advantoge of any synthetic
matericl is that it can be varied te match the individuel requirements
of individual usages. It would seem probably thet the new and botter
synthetic rubber will be of some entirely new polymerizetion from our
present GRS, when you consider the technical effort that has been expended
over the past five to ten years or more to improve the present butadiene—
styrence combinszstions, "

Whot should we de with our synthetic rubber industry?

Wle bavc DprOle“telj 1,000,000 tons annual capacity for synthetic
rubber. Whobt we showed you was something over 750,000 tons. That is
rated capacity., The actual capacity is approximately 1,000,000, Of
this amcunt 600,000 tons annual capac1ty mlght bhe considercd the basic
or low-cost producing units,

This 600,000 tons basic unit has been generally considered the
bulwark of our natiocnal sceurity in the matter of rubbcr.

It would sescin clear thet our national security should be sefeguarded——
a. By maintaining this 600,000 tons of synthetic rubber capacity in

ging cvned by the Government aﬂd operated by the Government to the
extent necessary to supply 2ll the gencral purpcse synthetic rubber the
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color pignents, etc., zre important. Sc far as we can ses now, supplics
ol 211 these articles moeet the 1,000,000 tons capacitics of thoe rubboer
preducing facilitizs of the cowntrys

Porhsps the greatest shertage that exists today is in tuchnicelly
trained woanpower, The four ysars of war seb the rubber industry back
a long ways in the development of technlcally treined men in the younger

Qg3 groupS. A5 older men are dropping out, this shortage is being
felt shnerply ab the present time and will be for some yoors to cores

LESSONS TO BE LEAINED FROM WORLD WAR II

Bfficlent and competent mansgemnont crganisstions—The most important
lessen te be learnsd -from the World Wer II experionce is the neccssity

of sctiing up with groat prompiness a panagement organization made up
of wificient and cowpebent men. ~Such men' must nccessarily be drafted
from the industry--from mansgement, from preduction, =nd from rescarchs
Such mon should be.drafted prompbly te direct . and control 21l phasss ¢
allecation, production, specificeticn and inventery of raw materials,

and end products connacbed with rubbere Until this was done in the
Yt ; T O S . . [ s

late war, bhere was bremendous waste of menpower and wmost of =11, a
tremendous washbo of that all dmportant commoedity——time.

] In the sarly days of the war effort, 1t was the general practice
toe men the govornmbnt agenc wt hod te do with rubber, with perscnnel
drafved from other industrics. It was thought thet foirer treatment weuld
be recelved by membors of industry if the people administering the govern-—
ment pregrem were oubside thet 1nuusnrw. 0f course, the exact cpposite
proved to be brusce Thoe rubber branch cf the old OF, subsequently WPB,
Lad six changses in braanch chiefs in 1941 and 1942, in just about a year
times, Thoe industry no socnsr get acqueinbed with cne chief than he was
jone ond another touk his places These men were frem cubtside the rubber
Despite thuir zsal and théir undoubted ability in their cwn
e rubber progrem suffereds

Finally iw Octbober 1942 a. Rubber blr ctor was appointud in charge
of a1l panscs of the rubber program. This man, wWillianm Juffors, although
he wos net ndmself from the rubber industry, brought in competent and
cxporicnced deputics from the rubber industrye Those men in turn were
supported by snociclists frem verious segments of the rubbor industry

s¢ from timg cn, the rubbor prdgram roally began to moves

Chort Ne 12 in which the allccation ¢f rubber and rubber

f bade talk ﬂ“ﬁ see the f
Lt worked quite officicentl

end products wes £ b upe Uirler this plan thore was a re:imum of
afficiancy . win of confusions I shall not ge inte detail on this
chivrte I howe put it in just so that you whe may wish te str*y the notes

c inal form of organization that was worked outs

1

1y and quite smootily, re¢uL¢Vuly, throughout the

11




Chart No,_ 13 shows the consumption of gasoline and tires per car and
per truck just prior to the war, during the war and since tie war. Note
how much further gasoline consunption dropped in 1943 than in 1942, If
gosoline rationing had been put into effect promptly at the time of Psarl
Harbor, we would have saved a great deal more of our valuable inventory
of passenger cars and tires. - You can see how rapidly the tires dropped
and thet gasoline &id not drop-until nearly a year later.

, "The importance of the hidden stock pile of rubber in our finished
produch.——One of the greatest forms of rubber insurance in a fubure
emergency is the great hidden inventory of cars and trucks in operation.
How much rubber is represented in this inventory? The rubber content

of the unused mileage on the 30,000,000 passenger cars today would amount
to over 400,000 tons. 4dd to that the rubber content of the unused milcage
of tires on our 6,400,000 trucks and-the rubber in inner tubes, and in the
miles of belts, hose, molded goods,. footwear and other products, and you,
probably have a total of over 750,000 tons of rubber in hidden inventory,
The value of this inventory is ons of the reasons why it is important

not to raise the compulscry use of synthetic rubber to the point that
cwould lessen substantielly the quality of this inventory, Some of our
Legislators have proposed the use of a minimum of 225,000 tons of synthetic
rubber annually, Consider this figure in the light of such a2 situation

2s we had in 1938 when the total consumpbion of new rubber in the United
States was only 437,000 tons and you can sec that over 50 percent of all
new rubber in such a case would have to be,. by compulsicn, synthetic rubber,

If at that time synthetic rubber had not developed beyond its present
stage, the resultant end product would be distinctly inferior to that now
being manufactureds That in turn would lower the valuc of this great hidden
inventory I have been referring to.

Chert 14 shows pretty clearly how we lived on that hidden inventory
“during the war., This black secction represents the tons for military
wses and fhe red, the tons for civilian uses, You can see¢ how the civilian
part dropped very rapdily in 1941 and 1943 and then how, o8 we came on into
1944, 2nd 1945, the compulsion of transportaticn and other uscs brought
up the amcunt of rubber that had to be allocated for civilian uses,.

Importance of skilled workmen and technical engineers.—The manufacture
of many rubber products, particularly large truck tires, requires gquite a
large degres of skill,

The changing specifications of end products, caused by shortqgés of.
various raw materials, regquires a large amount of technical skill and of
technical man—hours. These factbors should be kept in mind in the draft
programs of any future emergencys )
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7« We need to keep the stock plle of end products of hlghest possible
guality in the hands of consumers.

8+ We need to develop and build up our supply of rubber technicians,

9. Vie need to remember the importance of prompt gasoline rationing
in the case of emergency,

10, We necd to conserve and promote the Wwholehearted cooperation
presently existing between the rubber industry and the Armed Services.

Thank you very much, gentlemen,

COLONEL GODARD: I imagine that many of you--I know 1 do——know much
more about rubber industry than you knew before Mr, wWilson started to
talk,

Colonel McCULLOCH: I have never been able to understand why a nation
that used 50 percent of the worldt!s rubber over glong period of time would
be content to haul 90 percent of it half way around the world., Vhy have
we not developed prior to this the growth of rubber in Central and South
America?

MR, WILSOW: Mr. Bogardus, I am going to ask you to answer that,

MR. BOGARDUS: It has been only within the last eight or ten years
that a rubber tree has been developed which is sufficiently dissase-resist-
ant to a very virulent leaf disease which is prevalent in Central and Scuth
American and that we could say that problem has been licked and we are
ready to gos. Up to probebly two years ago such was not the case; no rubber
tree had been developed which could resist this virulent leaf disease,

MR, WILSON: I might add to that the matter of cost. The cost of
producing natural rubber in Brazil, for example, and in Peru is in the
neighborhood of 60 cents a pound as compared with the prices of between
twelve cents a pound and sixteen cents a pound in the Far East,

MR, BOGARDUS: I might add that in addition to the developing of this
disease—resistant rubber tree, there has been combined with that character—
istic a high-yielding characteristic which makes it now economically
feasible to obtain rubber plantations which will compete with the Far East
by establishing those plantations in Central and South ‘merica,

COLONEL McCULLOCH: That being the case, why would you recommend the
utilization of twenty-five millions of appropriated funds for the purpose
of getting that activity started? If there is a possibility of profit,
would it not be a fair field for private business to go into?

fRonitnat} ~..



a five-year war, which war would require the use of a million tons of
total new rubbers per year, The Chart is a little complicated, and I
will not spend much time on it, It will be included in the nemorandum
covering this lecture, It shows the new supply for the first, second,
third, fourth, and fifth ycars, the consumption rising from a low of
700,000 tons per year—--—assuming we could cub dowm to 700,000 tons--and
building back up to 900,000 tons per year, and then the stocks at the
end of the year., This assumes a stock of natural rubber of sbout
250,000 tons on 1 January 1948, It also assumes that we con get in
from oubtside our shores 90,000 tons of natural rubber per year.  Maybe
Vie can and uay be wé can't.l put this chart up here simply to show you
tuab this Ri. report that I am referring to takes various assumptions
cf that sort and works out the type of stock pile that would be needed
under verious assumpbilons,

COLONEL GODARD: On behalf of the Commandant, sir, I want to thank
you for a most enlightening lecture. 1 will say for my own part that
I bhave learned morce todey than I have in all of the hours I have spent
in this theater,and I think many others feel the same way,
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WORLD RUBBER CONS.

(THOUSANDS OF LONG TONS)
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U.S. STOCKS OF RUBBER

IN THOUSANDS OF LONG TONS
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SYNTHETIC RUBBER PLANTS

__LEGEND

BUTADIENE X
STYRENE N
COPOLYMER - GR-S @
NEOPRENE -GR-M -
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GR-M NEOPRENE

INVESTMENT RATED CAf
| MILLIONS THOUS.OF
COMPANY ~ LOCATION - OF_ DOLLARS LON6 TONS
E.1.DoPONT  LOUISVILLE KY 37 60
GR-1 BUTYL

STANDARD OIL  BATON ROUGE 725 38
HUMBLE OIL  BAYTOWN,TEXAS 26 30
TOTAL . ’51 68

CHART 7.
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STYRENE PLANTS

 INVESTMENT  RATED
MILLIONS OF CAPACITY
DOLLARS THOUS.OF TONS

| CARBIDE&CARBON(Z)INSTITUTE WVA. 795 25
- DOW CHEMICAL  LOS ANGELES,CALIF 1.9 25 %
" " VELASCO, TEXAS 7.9 50 %
KOPPERS ~ KOBUTA, PA. 188 38 %
MONSANTO () TEXASCITY,TEXASI9.| 50 %
TOTAL (STYRENE) 773 188 S.T.

%-600000 STAND-BY

[) WILL RESUME 6-1-48
(2) COMPLETELY SHUT DOWN
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% SYNTHETIC RUBBER CONS.
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GASOLINE CONSUMPTION

AND TIRES PER VEHICLE
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NATURAL RUBBER PRICES-
RIBBED SMOKED SHEETS

&Eg&s. N.Y. SPOT PRICE cgﬁ
100 — 100
8o/l {1k ‘ | 80
60 : - 60
40 - ' 40
20¢ ‘ ‘ — Ao v— 20

llllllllllllllllll .10

. CHART 15.

* RESTRICTED
32



