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1 Xarch 1948 

CCILWL GODJ"~FD~ (&&&men, I know of no greater compliment that 
could have been paid this College, that is, the student bod;l- and the 
faculty, and the iwmed Forces generally, than that paid us this after- 
noon by the Goodyear Tire and Rubber Company. Y&e have with us this 
afternoon the entire top-executive strff of that corporation. I shall ': 
vary the normal procedure and introduce these gentlemen to you directly. 

;Tou.ld you 
p&lo see you? 

gentlemen please stand up, turn arotid, and let those 

22. Ii. 7. Xnsmgse, __ W+ce President in Charge of Research.and 
Development . 

$/;r . y!‘i7a S + Lolfe,'Managing Director of Domestic Factories. 

Kr . R. 3. Bogardus, &,nnging Director of Rubber Plantations and 
Rubber purchasing. 

Mr, George Rcveire, &nF.ger of the iashington Office. 

In addition, our speaker--‘and. I y:Jould not question 'nlis xisdom. 
for the world--has brought a competitor with him. He has brought along 
Ql George $1. Tisdale, 
Co&any 

y:Jho is Vice President of the United Stotos Rubber 
and was Deputy Director of Rubber during the late months of tho .,i 

wr. j!: -r. Tisdali:: . 

I realize, gentlemon, t&t any y::o-ords of mine ~ciicju!.d be 3.ritCClimaCti.C. 

So I shall introduce L$. Robert S. 'LA. lson, mho is Vie;: l"rzsickx~i; and, Sales 
lianager of Goodyear Tire and Rubber Company, It is a plaaswc to present 
him to you noT:i. Mr. Wilson. 

jciR. -it-i ISOJL: : Colonel God&d, gcntlemon: Colonel Gcdnrd said we have 
tae eatire executive staff of Goodyecr T;ith US. & doo;:n't lmo~ hoIT many 
vice presidents v.e actually have. 

It is really a pleasure to be here with you* L.itho5& any formal- 
ities, I shall ha,ad rigM into my subject. As you all reclizc, trying 
to tell ail about the rubber industry in the shcrt space of forty-five 
minutes is quitv a job. Motica 1 did ilot say V4l.l all that I know about 
the rubber industry in fort;T-five minutes.l' I could probably do -that in 
loss time. This discussion of rubber and rubber products manufacturing, 
as I have conceiwd it from what I know of your backgrowld and your 
wishes, dividaa itself naturally into four main headings--Natural Rubber, 
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NATURAL RUBBER 

The historical use of natural rubber. --Chart 1 show the amount of 
rub& (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 
b;\ck up again. Note, however, the steady growth through good times and 
bad of rubber user 

The USA, as you v:ill see at the bottom of the chart, from 1930 to 
1939, usod about 51 percent of the world's rubber; it now uses about 
66 percent. Incidentally, the per-capita use of neiv rubber of all types 
in tha USA is now 1'7 pounds per person j in the rest of the world, only 
two-thirds of a pound per porson. 

I silon this chart to indiwtc that rubber is of constantly growing 
importance and probably will continue to grow in importance, Tnat is to 
say that the uses to which rubber can be put have been constantly widen- 
ing, so th?t the use per pound per inhabitant has been growing steadily 
and will probobQ continue to grow. As you see, world use has gone above 
l,&lO;.OOO tons,. It is estimated to go down from that point, this 
l,E00.000 being rothsr abnormally high due to the filling of the post- 
war vacuum. It is estimated to go back up to 1,700,OOO tons, %y belief 
is that it will go even higher than that, nearer to 2,000,OOO tons, within 
the course of the next decade, 

USA consumption of all rubbers .--Chart 2 show the monthly consumption -- 
of natural, synthetic , and reclaimed rubber from 1940 through 1947. I want 
to 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 
mon%hly uses drop in 1942 and then gradually move on upfiwd. The natural 
rubber line drops dew very rapidly, the synthetic rubber line rises here, 
and the lines cross here about the 2nd of 1943, with synthetic rubber 
continuing on upwardr In about the end of 1945 we had the maximw use 
of synthetic and the minimum use of natural, Then the natural and syn- 
thetic lines cross ai;ain in 1947, with a rise of natural rubber and a 
decline of synthetic rubber. 

Reclaimed rubbar runs along pretty steadily at the rate of about 
300,000 tons a year* We shall not talk much about reclaimed rubber in 
this lecture, but I want you to koep t:;at in mind beceuse it is a. very 
important 2nd steady factor in the whole industry. 

Historical review of USA natural rubber stock pile,--Chart 2 shows 
the trend of the natural rubber stock pile from 1939 to the present time. 
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&?~at is beirig done in this regard? A program sponsored by the Rreau 
of Plant Industry of the US Department of Agriculture WLS begun several 
years prior to 'Gcrld War II. At'the present time it is costing about 
~~;~OO.,OOO a year. 'Jp to date, this project has resulted in the develop-, 
c~ent of a type of high-yielding, disease-resistance,rubber tree which is 
suLtabl.e for planting by natives on small farms. In Central and northern 
South America ixtcneive encouragement of this type of rubber planting could 
result in the establishment of a new potential source of rubber supply which 
wxld be invaluable in aig future national emergency, The Goodyear Tire 
PC Hubbcr Company has pioneered the development of rubber plantations in 
Latin America and has Frovcn beyond a doubt that such ven-Lures are practi- 
cc7.3, and furthermore, profitable, with rubber selling in the igorld markets 
at from IL5 to 20 cents per pound. 

The type of rubber tree that has been developed by the r)cpertmont of 
~Lgriculture ~5.l.S ba able to produc e in excess of 1,200 pounds per acre 
per y-ear at txelve years 0% age; Accordingly, -some 200,000 acres, planted 
in this .%gpe of rubber v;-ill be able to produce this amount that i have been 
rei'arring to--100,000 tons---annually, 'Such a program such bc encouraged 
Qi tha nppropriation of sufficient public funds to insure its successl 
It ~50~10. not cost much more than $25,000,000 to enable our Latin American 
neighbors to plant 200,000 acres of high-yielding, disease-resistant, 
rllw.jGr Q&es xhidh in txelve years would have a potential production in 
excess of lOO,OOO toils of rubber per annxxn, The Department of Agriculture 
aheady has the technicians and the ~'knowho@ to do this job properly.. 

Need for stockTiling natural rubtt -- j +-$%sed on ifhat I. fww soj-d up to 
llOI7, it is obvious that there is need of a government~o:ined stock pilc 
of Il~~tu.YCJ. rubber against any future cmorgency, HO;T 1,argc that stock pile 
should be is a matter Oti ipihich there arc: varying. opinions, '. 

_, 
This subject has been studied bjl- the Statistical Comaittco of the 

Rubber I~!!a?lufecturers Association and it has issued a volu.~~inous report 
(COPY of which I will leave v.rith you)i This report shoxs the need of a 
stock pilo of natural rubber varying bet-won 300,000 tons znd 800,000 tons, 
dopending on various assumptions taken. The government stock pile today is 
not a matter of public kno?;ledge, but it is estimated generally in the 
ixiustry at somothing over 250,000 tons. Tho three main points to consider 
in deciding upon t I 'kc size of the natural rubber stock pile arc (1) boy? 
long xi11 it take to reactivate tho synthetic.rubber industry and bring 
,it to fall production; (2) how much natural rubber can bc expected to 
arrive from outside our shores during the poriod oftho emurgcncy, and 
(3) bon long an e;~:ergoncy you vsish %o propare for, 

Rotation cf stock pilo of natural rub&--Various grades of nat-aal 
rubber nticd to be rotated with varying degrees of frequuncyr A full 
report to the Liuuitions Board from its Industry Advisory Committoe is 
avsilablo and deals 7zith this subject thoroughly. So much for nat~wal rubber. 
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As indicated previously, by far the most prevalent type of synthetic 
rubber is GRS ('copolymer),.in addition to which there are GRI (butyl), 
GRN (nitrile), and GRN (neoprene). 

Patent Fooling.--Fortunately, at the time of Pearl Harbor several 
American Companies knew how ro make synthetic rubber. At the urging of 
the Government, these Companies got together and on 19 December 1941 
signed an agreement with the Government under which they agreed for ten 
years to exchange patent rights and discoveries and know-how to the end 
thai; USA should have the best possible s.ynthetic rubber wi-th ;lThich to 
fight the war. In other words, all of the know-how and all of the brains 
in the development of synthetic rubber were put together and pooled, both 
so far as patents viete concerned and so far as actu'al manporTer and brain 
pois:er l,:ero concerned, in order to make the best possible synthetics for 
the USA during the war. ;&Zng under 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 varieties. 

Excharqe of -- processingow-how.--Prior to the war, syntiietic rubber --. -.-- 
had never been used in large quantities on the production lines of industry. 
To emphasize this, I show you my next chart, 

Chart 11 shovrs hew rapid our conversion from natural to synthetic 
rubber had to be. This i:ras qne of the most difficult problezz that 
ic:e had -to meet during the war. In ot'r?.er words, from zero w had to go 
up, :in tha course of,almost one year's time, to a very high percentage 
of synthetic use. To be able to use that rubber in the end product--to 
process it t'lroug:h the machinery of the plants, to train men to handle 
it, and to finish up with &product that would be the best under the 
circumstances--1p;as a terri.fic job that the industry had to tackle. 

I am not gcing to take time to elaboratk on the contribution of these 
committees to the total war effort. Actually, time should be taken because 
i-t 1aa.s exceedingly important. The fact that, first, indiistr;y buried its 
natural instincts of competition in cooperation and,second, that t-hose 
committetis in turn viorked closely with similar tezrns from the Armed 
services to produce the best possible end ppoduct in the milnimxn possible 
tirrie ~zs, to me, one of the outstanding things in World Qnr II. I cannot 
say too much for the personal work done by these men, for the organiza- 
tionzl idaa of putting together these technical committees covering each 
gancrel form of Droduct, 2nd for the operation by these committees in 
developing t&z bist possible end product for the spccif'ic USC of the 
Armdd Forces. In other words, we not only had to have cooperation 
wi.Lhin the j.ndustlTJ, bu+u vx had to hzva cooperation from the krntid Forces, 
?c had to knoir! what the individual product was going to be cstid for in 
order -t&t that product could be developed most quickly and most efficiently 
to do the job to ;-which it ~;as assigned, 



differential in price (i.e., if sr&hetic rubber-and I am speaking of GRS 
princiapply noT+and natural rubber sold at the same price) and lacking any 
cozpulsory use, the consumption of synthetic rubber in the USA sculd probably 
drop to 1C >orcont of the total rubber consumption or less. iit a differential 
cf 4 cents a pound, (i.e., if natural rubber sold at 4 cents higher than 
s~lthi$cic rubber) synthetic rubber might account for 20 to 30 Tercent of 
the total consumption, and as that differential increased, the percentage 
cf synth&ic to total would proportionately increase, up to a total of 
at lcast 40 ptircunt or perhaps even higher. Conversely, if the price of 
natural rubber dropped belov; tha price of synthetic rubber, the use of 
synthetic rubber v7oul.d in a fre e market, drop proportionately. 

The future of synthetic rubber as a m~c.terial,--The future of synthetic -__r -- 
rub&r as a. material depends on two principal factors--its rsi.ztive price 
compared l-sith natural rubber, and its relative quality conpar&d with 
q:!t~~~p.l r&i;;Cr, . 1. From ;T<hat has boo-n said in the precuding paragraph, it 
is obvious that the violent fluctuations of the price of natural rubber 
fcrm both an obstacla and an opportunity for synthetic rubber. If the 
price cf natural rubber should drop to 10 cents a pound or less, as it has 
in the past, tha synthetic rubber industry would be very badly handicapped. 
If on ths other hand, the price of natural rubber should advance to 25 
CtiiTtS or 1nor0, as it has frequently in the past, there zould be a great 
oppcrtunity for synthetic rubber. 

Frcm the'st?ndpoint of quality, no one who is familiar y:ith the triumps 
of chemistry in thi: past can doubt that the day will cone t:lhen chemical 
rubber will be produced .Fvhich is the equal of natural rubber. Or more 
correctly, I should say chemical rubbors will be produced 2:ihich arc the 
equal of natural rubber because one great advantage of any synthetic 
material is that it can be varied to match‘thc individual requirements 
of individual usages. It would seem probably that the neB and better 
synthc-tic rubber mill b:: of som e entirely new polymerization frOii; our 
przsant CR,?, T&sn you consider the technical effort t1:nt has boon expended 
over the past five to ten years or more to improve the present butadicne- 
styrene combinations. 

-(tizct should XC dc Tbrith our s,ynthetic rubber industry? 

;.Ye hova approximately l,OOO,OOO tons annual capacity for synthetic 
rubber. '?l;:~~t r:e shosred you was something over 750,000 tons. 'That is 
rated capacity. The actual capacity is approximately l,OOOJOOO. Of 
this amCur& &K1,000 tons annual capacity might be consider2d the b,?SiC 

or lo~cost producing units. 

This 600,000 tons basic unit has been generally considered the 
bul?7ark of our nztional security in the matter of rubber. 

It would sem clear that our national security should be safeguarded-- 

a. &r maintaining this 600,OOC tons of synthetic rubber capacity in 
being otFl,,ned by the Government and operated by the Fovernment to the 
extent necessary to supply all the general purpcse synthetic rubber the 
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Chart No,J3 show the consumption of gasoline and tires per car and ___- 
per truck just prior to-the war,' during the war and since tw xar, Note 
hog much. further g;?so'line consumption dropped in 1943 than in 1942. If 
gz!soline rationing had been put into effect prom$ly at the timu of P,nrl 
li n-b 0 r , xi3 :':oulc~ have saved a great .dea- 1 more of our valuable inventory 
of passenger cars and tires. Youcan see how rapidly the tires dropped 
and that gasoline did .not drop~unti.1 nearly a year later. 

: ..,. 

.The importance of the hidden stock :ilc 
prod.uF 

1: -_-- of rubber in our finished 
.--One of'thc -greatest forms of rubber ins&%xe in a future 

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 mused mileage on the 3@,000,000 passenger cars today r;roul$ amount 
to owr 400,000 tons. Add to that the rubber content of the unused mileage 
df tires on our 6;4~0,000 trucks and.the rubber in inner tubes, and in the 

. dies of belts, hose, molded goods,. footwear and other products, and you, 
probnbly have a total of over 750,000 tons of rubber in hidden inventory. 
The value oi' this inventory is one of the reasons why it is important 
not to rais'e tii3 c6mpulsory use of synthetic rubber to the point that 
;::ould lessen substantially the quality of this inventory, so1ns of OUT 

Legislators have proposed the use of a minimum of 225,000 tons of synthetic 
rubber annually, Consider this figure in the light of such a situation 
as xo had in 1938 when the total consumption of new rubber in the United 
stetos ms only 437,000 tons. 2nd you can see that over 50 percent of all 
now rubber in such 'a c's e wculd have to be,. by cc~mpulsi~~nJ synthetic rubber. 

If at that time synthetic wbber had not developed beyond its present 
stage, tho resultant end product wouWbo distinctly inferior to that now 
being manufac.tured, That in turn would lower the value of this great hidden 
inventory 'I have been referring to. : 

_Chr?rt 14 shows Izetty clearly hov: we lived on that hidden inventory 
during the war. This black section represents the tons for military 
uses and &he red, the tons for civilian uses, .You can se2 hot; the 'civilian 
pzrt dropped. very repdily in 1941 and 1943 and then izox, 1s Xe came on into 
1944 end 1945, the compulsion of tr,ansportaticn and other uses brought 
Up t?iEz c?mount of rtlbbar that had to be allocated for civilian uses.. 

Importance 'of skilled workmen and technical engineers.--The manufacture I__- _._._.__ ^__----- ----.- 
of many rubber products, particularly large truck tires, requires guite a 
large degrtia of skill. : 

The changing specifications of end products, causetl. b-y shor-t.7y;ds of. 
various raw materials, requires a large amount of technical skill and of 
technical man-hours. These-,factors should be kept in mind in the draft 
progrms of any future emergency* 
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7. We need to keep the stock pile of end products of highest possible 
quality in the hands of consumers. 

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

9. 3e need to remember the importance of prompt gasoline rationing 
in the case of emergency. 

10, 'Zo need to conserve and promote the wholehearted cooperation 
presently existing between the rubber industry and the Armed Services.. 

Thank you very much, gentlemen. 

COLONEL GODBIRD: I imagine that many of you--I know I do--know much 
more about rubber industry than you knew before Mr. &i&on started to 
talk, 

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

:iiiR, XI LSON : Mr. Bogardus, I am going to ask you to ansTi!er that, 

MR. BOGM3XJS: It has besn only within the last eight or ten years 
that a rubber tree has been developed which is sufficiently disease-resist- 
ant to a very virulent leaf disease which is prevalent in Central and South 
:\merican and that we could say that problem has been licked and we are 
ready to go. Up to probably two years ago such was not-the case; no rubber 
tree had been developed which could resist this virulent leaf disease, 

MR.. XTLSON : 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 6C 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 rubbor plantations which will compete with the Far East 
by establishing those plantations in Central and South America, 

COLUIVEL McCULZOCH: 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? 
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,c- 

a five-year war, which war would require the use of a million tons of 
total now rubbers par year. The Chart is a little conrplicatod, and I 
will not spend much time on it, It will be included in the memorandum 
covering this lecturer It shows the new supply for the first, second, 
third, fourth, and fifth years, the consumption rising from a 10~7 of 
700,000 tons par year --assuming we could cut down 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 about 
250,000 tons on 1 January 1948, It also assumes that WC can got in 
from outside our shores 90,000 tons of natural rubber per year. Maybe 
Tie C;iIl end r;~y bo wo-can1t.I put this chart up here simply to show you 
that this F&l, report that I xx1 referring to takes various assumptions 
of "chat sort and xorks out the type of stock pile that WOU~C~ be needed 
undur wrious assumptionso 

COLCXEL CCDAHD: On behalf of the Commandant, sir, I want to thank 
you for a most enlightening lecture. I will say for my own part that 
I '~.vt-: loarned more today than I have in all of the hours I have spent 
in this thcater,and.'l' think many others feel the same way. 

(14 k-.rch 19L&-l&O)S/mng. 
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