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COLONEL CLABAUGH:  One of our'privileﬂos here in the Industrial College=--—
me of many privilcgés, I trust-~is the opportunity, for a brief hour or two.
rach day, to'sit-at the feet of some ouu5usndjngqm n' of ‘scie ence, or of 1ndus-
xry, or of govennment Our speaker this morning is sll three of these, He
ipeaks to us from a rich background of study, trevel, and research in tpe far.
iregs of the world where rubber is produced. He has been to lalayz, Ceylon,
nd the Eest Indies. He hies been to Hondures, Costa Rica,. Panana, Colombia,
nd Heuador. He has been to Africa. He ‘has even bbbn to Texgs,'wnere he
,tudied.duayule’pTodUction; :

In our study of certavn meter als, as you know we have been oon51der1ng
ralns, fertilizer, and materials essential in the. mak1n9 of iron and steel
o thet list we added rubber because of its strategic 1mno”tance and buCcuSO
f the egonomic problems that are raiscd in the production and use of both

ynthetic rubber end natural rubber. Our speaker this morning is quali: 1ed
o discuss that from a11 ang luS¢

.

Someone has swid that thc 501oqtlsts and tbChﬂlOl?nS ha ve’Solved the
2chnologicel problems in rusbur rrocuotlon, only to raige new cconomic
*oblems, and, if I mey use a couplo of four-dollar words, have crested a
Lchotomy, if not schlzophrcnag, in the ;ubbcr industry.

I'want to say, Mr, Be bcocx, thot the name Be sbeock is not "itoéother un-
1m111ar to us here in the Industrial Cellege. * One of our collcagues on the
icvlty is Coloncl,Bab0005 who, by the Wmf gives @

a lecture.tomorrow. But
went to assurc you thst wc grvet vou this morning not onlv w1nb0bt pchLdlcef~
1 that account but w1th ve"y’xarm onCOme.

/.

‘MT; Babcock.f

X

" IR. BABCOCK:. Certeinly I #m not all thet he seid.

& I comot answer all
stlons, particularly thosc with reference to st etistics., I am not a
ek

t1$t101an,g I would like to heve it understood, rst 01 all, tha t, prin-

pally, Iam g tlrcmakerand rubbcrvproducts m@kcr. Thosc cJ."o tne tnjngs I
dCrStgnd bust : : o

I should/ 1ke to sy I Qlu s H”vu enﬁoycd d;scu551ng DPOBL“mS Wlth mem- -
rs of the Armed Forces., During World War II, I spent two years down here
Assistant Rubber Director under Mr, Juffers ond Yir. Dewey, A greqt > part-
my time was .spent working vith the Armed Forces. Qur great proble om a2t that
e was how we were going to- koep them suppited with rubber, Many days have
spent in meetings over in the Ordnance Depa eriment, in the Pentagon, and down
"¢ at one of these other buildings with the Quar uLTMcStOT Corps, and with

> Navy., So that I know, when I talk with an zudicnce like tals, you do not
1t me to mekv a speech. That is not what I want to do. ‘ .




, I 21s0 see some formcr acquei nuanCﬁs, colleagucs in tnp cﬂudlx,nce.- I

sure therec are some here who know a lot more than I do about ccertain phas

of *his whole problem of rubber which we are going to. discuss here this

. morning and this aftcrnoon. I em going to try, within the next forty=five
'minutes, to ley down the geéneral bagkground of the whole problem so th&t W

shall have & good basis for‘questions and ;hrtnur diseussion.: -

P
o

Jaﬂaﬁeesm conquest cut off more t w@n 90 percent_of,the:entire world!te
.supply of rubber in less than three months after Pesrl Harbor. It secmed:
inevitable during the black months of carly 1942 that the imperding short
of rubber would curtail automotive transportation to a degree that would i
pair seriously the wer effort of the Unitéd Nations. ' :

» The opening statement of the Rcoort of the xubbor Survey Commﬁttee .
- (Baruch Report) which was published 10 Scptemoor 1942, rcad=-"0f all criti
and stretegic materials, rubber is the one which orcscnts the greatest thr
to our nation, and the success of the allied cevse." In the letter of tre
mittal of this report to the President, the commitiece stated~-"We find the
existing situation to be so dangerous' that unless corrcctive mecsures are
teken immediately this country will face both 2 militery end a eivilian e«
lapse. The naked focts present’ a werning that dare not be. 1gnorpd’" AL
end of my pz por I shall rofur to that again, :

I hope you don't consider me too ontlmlstlc, but let me Dut 1n qucte\
‘now that the situation is qulto different from what it was when I ceme. dm
“here in October 1842, . . :

Fort tunately, a stockpile: of ~ubbur haed been accumula ted., On 1 July
there wes on hend a totel of 578, 000 tons. The requirements were so grea
and the estimated’ 1mports so meager theot- lt was necessary to impose drest
regulations for conservation. The situation seemed so desperate that tir
actually were made and road tested of- moldud wood, wood bloc&s treaded wi
such materials as belting, Jute, rope, and lpathyr. Shocs for applicatio

~worn out tires were made of every conceivable material and recaps were pr

duced by applying parts cut from scrapped tires, resin comp031t;on, steel
~ bands, brake lining, many kinds of treated fobrics, end verious grades of
leather, Similar programs were inaugursted to develop substvtutcs for ru
for thousands of otnor essont1¢1 products.

It is no+ necessary to rﬂvvcm here “the statistics of the supply. 31tu

- as most of the rubbcn—produc ing areas fell to the Japanose. The war. coul
not have been won except by . providing synthctlc rubbers end luarnlnﬁ how‘

use them. And, we were faced with ths nece >ssity of doing this job in les

‘than two yﬁers—-a Job thgt the industry ordinarily could nnt have acconpl

in ten, R

Since 1940 the rubbor tpchnologlsus have been gulded ler gely by conc
of war and preparation for war, Only by pcoling all of the dbvuiopmunt




resources of the Government,. the Armed Fo roos, and industry could the products-
and processing techniques have been developed in time to meet: the ever-in-
ordasing demends. of the wer program. . Cormittecs were organized ond arrange—
ments were made. for .gomplete’ exchange of téchnical deta. Following the end
of war, ‘reconversion was permitted as new supplies. of- natursl rubber became
11uble. Todey most of the! gcnerel—purposo sjntnetlc TUbva is uscd in

tlres,‘undor the regulatlons of the B-1 Order of the. Department of Commerce,
and use of butyl is mandatory: in-certain sizes of tubess This brings us to
the polnt of consideration of teday's position in roforcnoo to both nabural
ahd synthetic rub bers, and to discussions -of the problems dnvolved ‘at a time
vhen we, wust again view them~w1th tho poss1b111ty of uYlothe:r notlonal
zmergency in mlnd.,
P

_ The Rubber’ Act of 1048 (Public Law 469—»80th Congross) Wlll remein in
,f¢ect until 30 June 1950, -Under the provisions of this.law approximately
one~third. of our.totel ‘rubber reguirencnts will bo. supplicd with syrthotics.
Assuming a peacetime basis, the stetisticians tcll ws that the total rudber
*equlroments of ‘the United . States for. 1948 e&nd five ycars: 1ollOW1ng will

cenge from 975,000 to 1,050,000 long tons ennuelly. Assuming no interrupticn

)f supplies; end opcratlen under the present R-1 Order, therd ulll b¢ plenty
»f natural rubber: to meet roqulromeﬂﬁs and stockpile objectives until.the
ubber Act expircs. - Thoreafter, therce should be. plenty of natural rubber
1ve11ab1e for oll peacctime requvremcnts.

Now. I know you all are wcre thet natural rubber must be cbtained almost
stirely from sourcés outside the United States, . I well know, also, that
weny of you are much more femiliar with the gnography of the situaticn than
[ am., But I think just a little story of the accgrephy Jf the - world supply
,1tuatlon mlyht ‘be of 1ntorcet >t this o01nt

8lide No. 1 \Not rcprQaLced}. Ve have sh aded in there, in tnat map
f the world, in black, the areas that produce gll of the world's: rubber,
lotice over in the Middle Bast, the Malay Peninsula, Sumatra, Java,. Borneo,
nd those. other Pacific 1slands——better than 95 percent of all of the Hevea
ubber, or all of the rubber we requlro, is grown in. that area.

Go on over :to the West Coast of Afrlca and. there you Wlll see Sbme
ittle black ~spots where comparatlvely sinall quantltles of rubber are
btalned-—over in Ind:a, the Island of- Ceylon. There is also a sllght

hading down in Tropical Amerlca. But as I w1ll show you ‘later, that is
ot of any great consequence.

" You will remember also that durlng World War II when rubber was
ut off almost overndght, , we ‘didn't get any from’ the Malay Peninsula and
he Netherland Indies, out, Ceylon remained open to us. That was very

elpful.. They . produced a. oon51derable amount of the rubber that was avail-
ble to us. ' _ ,

. Liberia was also a vefy potent source of supply of rubber and of
atex. It was practically the only source, during World War II, of.liquid latex.




, From the other-Africénvcountries there was a little plantation
‘rubber and a considerable -amount of wild rubber that came out, (I wil
show you a slide later that gives you a better indication of the amount
You probably are somevhat familiar with the wild rubber from the Amazon

Should anotherVemergency deve1op_due‘ﬁo war.or becéuée of politic

. «difficulties in producing countries--I should like to emphasize that wa

countries is another phasé that has to be taken into comsideration. Ri
. up to this moment a very considerable part of those areas 1s not produc
- ing, or at least is producing comparatively little, because of internal
. disturbances. o o S : B R

is one thing but political disturbances inside these ‘rubber-producing

Slide No. 2 (Not'reproducéd).,’Thié“shqws,them«fappingAthe Hevea
tree,y The latex cells are just inside the outer bark. A slit is cut i
that mammer and the liquid is allowed to drip into a cup. - AR

. Slide No, 3 (Tablé’j, pégezz);  That ‘shows the prewar peak sourc
of rubber, Notice, of course, that the Dutch East Indies, Ceylon, Indo
‘ thna; Borneo, and Siam produced almost all of it. :

‘ Liberia's prewar peak was ‘about 8,000 tons; 12,000 tons from the
other African countries; and 27,000 tons from Latin-America, By the
way, this information has all been compiled by a special committee and

' statistics will be available soon on the whole situation, much- more in

-detail than I could possibly give here, even if I felt.I could give the

" I know you are interested in, and are going to‘ask-questidns“abpu
. countries and continents other than the Middle East: - What would happen
' to us if the Middle East were cut off again? o e

~ You will notice that the Iiberian production has_stepped wp very
.conside&ably,;¢Itaso]hgppens.phatdtpq.Firestgne QOmpgny, with which I..z
associated, is operating plantations in Liberia and this-year we shall

produce about 25,000 long £ons.,zThat,can.be'steppédjup'someWhatfas.new

‘,grareas,come in ‘and as the .yield of some of. the newer .trees steps up.

So we can expect upwards of 25,000 to 28,000 tons from Liberia, -
S '_Other African countries have beenrpuﬁ.innghéreufrom whichgprédﬁc—
- tlon will approximate 20,000 tons,. I will speak a little about that la

. .. Latin America-——it is agsumed we can ‘go down there and do the same
thing we did before and get considerable. rubber production..  That will
be mostly wild rubber., =~ L S s
, Obviously the supplies which we could qxpéct'to,obtain from Latin
America and Africa would be relatively small, but as proven in World
War IT these sources would be invaluable. .Let us consider Africa first

o
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ﬁeoont total Afflcan productlon is near 50 OOO tons annuaily,‘thb larger

. part. of vhich is plantation Hevea rubbers. Liberia alone produces more

" than one-half of this. total, and most of the remainder comes from Nigeria,
ﬂhBelglan Congo, French Cameroons, Gold Coast, and French West Afrlca.

You might 1nqu1re about problems 1nvolved in 1ncrea31ng productlon

- iof ‘plantation rubber in Africa.. Climate, soil, ralnfall, availability
:‘of labor, and ‘the attitude-of governments all must be taken into considera~-
tion. ‘The: company with which I am associated, operates Hevea plantations:
in-Iiberia, whére we.have cleared and planted 80 000 acres on which there
< are 10 million rubber trecs ranging in age from one to “twenty-one years,
-The- ammual output’ at the present time of approximately 60,000 acres is
_25,000 long tons. The climate and s0il of Liberia have proven to be.
~-especially well-suited for rubber growing. High yielding rubber straans
knovm as "proven clones," developed in the Far East after World War I,
 have ‘been introduced 1nto Tiberia buddingss The ouddings have been
multiplied thousands of: times and then bud grafted to the orlglnal planted
Seedlings. Eldhty porocnt of thc present productlve acreage 1s budded
~rubbor..~" ,

_ Plant ruscarch Work has been cavrlod on contlnuously since 1926 -
and has resulted in obtaining yields more tnan three times that of
ordinary seedling rubber. Firestone has more than 25,000 Liberian
employees on its payroll. I brmng that out to show there is a tremendous
requirement for labor on every rubber plantatlon. 1hc company obtained
the right to leass up to a million acres in Liberia for rubber growing.
‘The production of Hevea in ILiberia could be increased over a period of

a few years to whataver acreage the oconomlcs of such a venture might
.,dlctate. . ; -

Hevea acreage is. belng 1ncreased in ngerla Belglan Congo, French
Gamaroons,'and to. some extent in Several other British West African
countries. - Speed of this development is 1im1tcd somewhat by Lhe avail-
‘ablllty of tho bost plantlng materlalso :

I should llke to p01nt out thgt the plantatlon opcratlons in those
'Afrlcan countries other than Iiberia are countrics vhich are colonial
possessions of ‘other nﬂtlons‘~ In time of emorgbncy it is a Little |
difficult to believe that any great proportion of that’ rubbcr would be
vavailableftotus unless, through strategic oporatlons, it would not be .
'aVailable“to_anybody Llse but US.

o ‘T also should like to discuss, maybe thls afternoon, if possible,
the .question of whether we can keep Libcrian rubber flowing into the
United States during another emergency. It has: baen 1nd1ﬂatcd to us
jthat the Lloerlan supply might be cut off ‘ :

» It wou+d sc;m.natural to look to Latxn=Amorica for a potential
increase in production of Hevea. The Amazon Valley is the original home

':t—"""
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of this species. It ‘was here that Henry A. Wickham gathered Hevea sced
smuggled them out of Brazil, germinated them at Kew Gardens, England,
and transported the seedlings to Ceylon and Singapore to start the plan
-~ tation industry. ‘ o ' . o

Do “Today there is essentially:no\pIantation'rubber industry in Latin
- America. By heroic effort, and at -great cost, about L0,000 tons annual
of wild rubbers were exported from Central and South - America during the
war périod., It is,estimated'ﬁhat'duringfanother“emergencyfsimilar '
quantities could be procured after a lag of one to two years. Many
“attempts have been made to develop rubber plantations in Brazil and oth
Central and South American countries. Scarcity of labor and.leaf disea
have been among the most serious handicaps. I shall not review with
. you the extensive program of research and development that the U, S.
- Department. of- Agriculture has had under7way[for~5everal yearzs You may
“obtain literature here in Washington covering all of these developments
- Great progress has been made on ‘¢limination of leaf disease, and it -
has been proven conclusively that, from the standpoint of" technology,
Hevea can be grown successfully in Brazil, Colombia, Peru, Panama, Cost
Rica, Nicaragua, Honduras, Guatemala, and Southern Mexico. I see Dr,
- Polhemus in the audience. - He knows a great deal more about that than
I dos "I assume there will be further discuSsion of that later in’the
day.. . 2 bens ‘ e bl

The production of rybber by the cultivation of plants other than
- Hevea has been studied extensively for many years. Much information is
avallable in the literature, particularly the reports of the U, S,
Department of Agriculture on the emergency -rubber projects, Hundreds
of domestic plants have been studied and tested and large sums of money
spent on‘prcpagation, cultivation, and extraction of rubber from
guayule, Cryptostegia, Kok-Saghyz, rabbit brush, pingue ‘and goldenrod.

Of these guayulc is the only one that has gained a position of
commercial value. It has been produced in Mexico for many years.
Comparatively large acreages have been grown successfully in California
~ (You may be interested to read a report showing the interest of the War
~ Department in domestic rubber production in 1930. ‘The title is "Report
of Inspection of Guayule Rubber Industry" by Gilbert B, Van Wilkes,
Major, Corps of Engineers and D, D. Eisenhower, Major, Infantry,) .

. Guayule is limited in its applications, but in times of emergency
has been of rcal value, Near the end of World War II, large acreages’
of guayule had been planted in the Southwest and the construction of"
factories was under way. The success of the synthetic-rubber industry,
however, precludes the advisability of broad development of guayule
culture. ‘ : o NI '
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> Kok-Saghyz the. so«oallod ﬁuss13n dandellon,,was investigated
extensively by- the Fastern Reglonal Hflesearch Laboratories and several
“thousand pounds of ‘rubber were produced. An extensive program on the
development of Cryptostegia was undertaken during World War II, result-
ing in the plantlng of large acreages in Haiti. Although it would be’
- possible to. produce “substantial quantltles of both Kok~8aghyz and
- Cryptostegiay. costs would be prohlbltlve. This-is a personal. opinion.
It wowld seem much more reasonable to spend the money and research effort
*on production of Hevea in the Amerlcan Tropicse. That is where I would
_put my development money3 on Hevea productlon in Central “and South
;uAmerlca. ; .

The rubber 1ndustry faced the huge task in. l9h2 of developlng
synthetlc rubber. products. and processing technlques, and, at the same
‘ ulme, meetlng “the: ever~1ncrea31ng demands -of the war program. Emphasis
Wag upon tires because of the’ demand for war use and for the obvious:
reason that tires accounted for nearly 70 percent of total rubber
consumptlon. s e i ~ AR S :

611de No. L (Table h page23).. That sllde, you w111 notloe, is
marked T1939.%  But I checked it yesterday with the best statistics we
have on the present “situation and it isn't too different. The fact of
the matter is passenger tires now require a little more of the total
than that 37 5. Truck tlres, at thls time, are a llttle blt down e

X You w111 notlce that passenger tlres, trucn tlres, tubes and
tlrewrepalr materlals oall for a very large percentage -of all the rnbber
that is useds. . L ‘ .

Gonversmon was kept in. step w1th the avallabllity of %ynthetlo
{rubbers, and in the late summer of 19L5 the usage of synthetic rubbers:
by the 1ndustry reached the peak of 88 percent of all rubber consumed, .
The rate of consumption of natural rubber late in 1945 dropped below 3
100, OOO tons per year. ~ : .

. Slide Yo. 5 (Table Sy pagezkb , I thlnk that is. probebly ﬁhe'
~most interesting and most instructlve table that I haVe.., e

. It was 1n October l9h2 that we oame down here o work on. thls«

' problem of conver51on “but we dldn‘t have anythirig much to convert to. -
‘;It wasn‘t until 19h3 that theré was avallable to us sufficient GR-S to
meke a.real turnover to synthetlc rubber.. Bntyl Wasn’t in: at all even.. R
at the end of l9u3.~ ey R S ot T

You w1ll notlce that in 19&5 there Were only lOS,OOO tons of S
natural rubber used. -During the later months of that year, the monthly:
rate was con81dorably under a hundred thousand tons,




© I think that slide shows,how’absolutely'necessary it was that we
“~have a synthetic-rubbér industry if we were to keep going. o
"This table shows the results of the conversion and the postwar
reconversion program, including estimated figures for 1918. There -
probably will be little change in the program, assuming no emergency, -
~until ‘the Rubber Act of 1948 expires at the end of June 1950, The
world:situation at that time will greatly influence the program for
subsequent years. : S c

What would be the United States position in reference to synthetic
rubber should an emergency arise in the near future? How soon could, the
- copolymer plants and facilities producing feed ‘stocks be redctivated
from stand-by condition and production resumed? Plants now in operatior
can .produce about 00,000 long tons annually of GH~S and about 85,000
tons of the special purpose rubbers--butyl, neoprene, and the N-types.
According to. those best gqualified to Jjudge-—and I know there will be -
a representative here this afternoon who will have the best.information
on this subject--it is estimated that stand-by plants could. be brought
to full production gradually over a period of twelve months or less.
‘There would be available then nearly 900,000 tons per year. f

The relative advantages and disadvantages of synthetic and natural
rubbers should be considered from several standpoints. Comprehensive
studies have been made by government and industry of the course that
-should be followed when theré are ample supplies of all types. The .
Rubber Act of 1918 states, "It is the policy of the United States that
- there shall be maintained at all times in the interest of the national
© security and common defense, in addition to stock piles of natural -
rubber, a teghnologigally,advanced and rapidly expandable rubber pro- .
ducing.industry in the U@itédetétes of ‘sufficient productive capacity
to assure the availability in’ times of national emergency of adeguate-
supp11934of,synthetic,rubbcr;to meet the essential civilian, military,
. and naval .needs of the country,." ' ' -

. The advantages of synthetic rubber with respect to-availability,
particularly in times of emergency, are obvious, ' The factors of =
quality and cost should be,considered‘from,a.technical standpointe.

We arelinteresﬁed in how various synthetics compare with natural rubber.

“There are more than 50,000 different types of rubber products,
Many of them are used under highly specialized conditions. . & very high
proportion (85 percent) however falls into classifications of tires, .
tubes, and mechanical goods, wherc So~called general~purpose rubber
meets the requirements, GR-S (butadiene-styrene copolymer) is a
general~purpose type. : S R




" GR-S is qulte dlffercnt from natural rubber, and to produce \
-*sultable ‘compounds for tires new methoos of compoundlng and mixing were.
“developed. - When GR-S compounds are flexed, or alternately ‘stretched
and compressed, as happens thousands of tlmcs every mile in a tire,
more»heat is generated than in natural~rubber compounds. High. tcmpera~
ture, as you know, always has been the principal enemy of truck and -
bus‘tires and causes early fallure when” the tires are overloaded or
operated- at exce8s1ve speeds. Another characteristic of synthetic-
rubber’ compounds is rapid falling off of physical properties at high-
temneraturcs., Ten511e str»ngth and r081stance to tear are lowor.

= : Durlng thc war truck tlres, size 6o 50 and smallcr 1nc1ud1ng all
Jeep tlres, were made using 98 percent synthetic rubbers: This was true
also of all types: of farm tires, industrial pneumatics, and ‘tires used
o passenger cars, tax1s, and motoreycles,  Eighty-cight percent of the
rubber used in’ army truck tirves, size 7,00 through 9.00 and in small
aircraft tires, was synthetlc. Se vcnty percent of synthetic was used
in-army standard highway truck tircs through sizes 13.00, and in army
mmd and snow tires sizes 10,00 through 13.00, Talrty~six percent _
synthstlc‘was used in the small fast freight and. intercity bus sizes.
Very little synthatlc rubbcr was uSﬂd in: thu largsr sizés: of 1nterolty
bus tlros.‘ak; , AN : . v

A Bcoause of the propertlgs of GR—S waich I have described

' reconver51on to a peacetlmo basis resultcd in oonflning its use 1n tires
principally to passenger sizes and small truck sizes. Percentages used ,
are considerably lower. These typcs of tires go out of service pr1n01pal-
1y because of wear, Much progress has been made in compoundlng, tread
d961gn, and processing of tires containing GR-S, and it is a factual'®
comparison to'state that these tires today w1ll outperform the all-natural
rubber tires manufacturcd before the war. Standard GR-S, when compared
~directly with natural’ rubbsr in today's tlrss, rates about 90 percent
tread~wear performanceo\ - :

o Thg average car driver cannot dctermine this difference of perform-
ana i ? S ) : e ) R ettt

Rcsoarch and- dsvelopment work on the 1mprovemont of GR-S has been
continued on-.a broad scale. Definite improvements in the: polymer have
resulted, I 1magine you all have seen- newspaper releases and technical’
articles in recent wecks and months. about. the ‘very. distlnct ‘improvement
that hHas been” ‘made. in the noral-—purpose synthetic GR-S, ' This has been
referred to as Meold rubber," "low-temperature rubber,! and 80 forth.

[t is: rubber that is polymorlzed at low. tomporatures.

To sun 1t all up vcry quic&ly, tho results arc that we havo prob—_
bly a more uniform molecule that does give us better troad wear.
’artlcularly is it outstandlng 1n passenger tires and the small slzes of
ruck tires, : :




TRy

- There is no question’ about 1t°‘wc arc going to get improvements
Cwith this GR-S polymer. I would say a minimum of 20 percent over the
regular GR-S which has been uscd ‘and is being used today. But that .
requires considerable cxpenditure for equipment at the - copolymer plants.
It is going to take a fow months to get the thing running. But that

is a very distinct step and improvement which research and development
has brought about what I wanted to be sure to reelstcr here.

I also want to say dhat there isn't any questlon but what they
will ‘keep right on improving that rubber. There is much 'controversy
as to how it now compares with the natural rubber.. I do not want to
- leave the impression that the. GR~& 1n all respects replaces natural
rubber, because it doesn't. sl : ,

. There is another development that’ has come in Whlch also is very
helpful in this 1mproved quallty of GRS, and that is a new type of
carbon black.. . L .

N That is the klnd of development we have been doing for yeers on
‘natural rubber, You have a material to- ‘start with, then you flnd out’
how to improve methods of u51ng 1t even if the rubber 1tself is not

improved. ; -

Comparatlvely llttle progress has been made on development of
large truck tires using appreciable quantities of GR-S. This is a
"situatien which should be of great concern to the Armed. Forces—«partleu
larly Ordnance. ' SO ,

I suppose I am more sen31tlve than most other rubber technologlst
on that 31tuat10n.

Before \ar¢d War II was over and plans were underway for 1nva81on
over in the Bast, the Ordnance Department came throu h with' a propeosi-
tlon that we must have larger tires for flotation purposes, for getting
- over those beaches, and so forth. = R SR

It was very fortunate during World War IT that such a greet
percéntage of the truck transportatlon of the Armed Forces was on dual
tires of the 7.50 size, which was a comparatively small size, and ‘Wi et
we made with, T thlnk 88 percent of GR—S and dvd a very credltable jot

‘Now with regard to taklng those tlres off a vehicle and repleclng
them with one 31ngle, large tire of 1&.00, or larger, for flotation
purposes—I'm saying we just didn't know how to make a satisfactory .
1lh=~inch, and larger, tire for the Army- that was successful and that
jcontalned any apprec1ab1e percentage of synthetlc rubber,;,
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< ,,f:;:Bht,thewﬁhing,ﬂhat~coﬁdefn3‘me*mbstfis,that‘since VJ-day there has
r~‘béén“com?&?atiVelyi1itt1e~dévElopment worl done in that field. In case

rgenby»at<anAearlyjdatefthere,is;onefplace where I feel we

of another eme: : : cel -
“are not in-a‘very good position, that is, if the wehicle should call LN
{£orﬂtheée"véry]large“tires.;jWé;would.have,to have. natural rubber in - L
‘considerable quantitiesftO»makeﬁthem.. There is a need for a lot of
‘;develOPmént'wcrk-and'ITcertainlygshould like‘to.see‘NormOYle;reactivatedv
';andfgetvmoving‘onfit,_ TR e SRR - SR »

T should like ‘o mention one thing here waere there is a real

. development program, ‘so far as tires for army vehicles/are‘cgncerned,

~that“133”thefso+Called Arctic program. “You probably have all heard a

 lot more about it than I have, But many ofathe‘rubber}Cbmpanies,_particu—
- larly the tire companies, have blg reSearchfand’deveIOpmént.prcgramS'on

_fSynthetic«rubbéra‘that?will;perfOrm'bettexyatvveryslow:tempepatures——at v
Arétic7temperatures‘downﬂtojminUﬁ@éO orsminueeYOrdggreesmFahpenheit.

They also want them to be suitable for 160 degrees Fahrenheit and for

“any other kind of serVice]ong?mighjfputithem'up against. That is a

" VWe havé underway right ncw%a‘comprehensivefprogrémol;SQmégrubbers”
that are distinctfimprovementsphgxe been‘deveIOped. In my company, 1 - g
V‘knpw,'we-are'makingfright now & considerable number of tires for the RN

Chﬁrchilljprdgramlnexm'winter;fIWé'havefrubbersuthat will perform very . -
~much better at'veryfldw“temperaturesa-‘True,fthey_are going to be = ‘
jl“&éficiehtiinjsome~other respects. VWhen L say tdeficient," I mean they

are not going to be so.good as GR=S¢ Maybe -they won't wear quite so

well, I don't know, The -program is>underway,.nevertheless.” :

, . Butyl has remarkable properties for inner tubes. ' It has one
,principal~draWback,‘that»is,}its_reaistance to:cold'isn}tygood;f The

‘ %tubes«have;aﬁténdenby{to buckle*in very cold ¢limate and they fail- -

~Iaﬁer“on'from¥ohafing,'?A,very{eXtensive‘réSearch'andrdevelopméntﬁpro—’

toogram 18 goinggonpand~w6MhaNewmade,some}real progress, which 1 will be
'gladlto~discuss'further.ﬁ_;,"_vf‘ R R SR B

.~ Neoprene and the N-types have special properties which make them L
:*invaluable*forauses_whgregnaimral,rubber;is»notmadequate,( In that ' B
'wiArqtiCEProgram,@natural'rubberjwon?tgdo;the,job, You must have something
* better than that.) “0il, fuel, and heat resistance, as well as resist-
__pncg\tqﬂwéathering,‘are~the prinbipalrsuperiorﬁpropertiés.».Nétural
‘:ﬁubberuisgentirely unsuitable for lining bul1et‘sea1ingjfuelrcem135

- fuélthSe5,eléctricalvinsulation,fand~wirenand.cablé=jaCKetS‘for“many \

, Economic‘ValuesMWillyﬁinigénéfal, have éreét'influeﬁce[onvestabQF G
lishing the choice of rubbers that will be used. (I am talking about A‘*'.nfi

peacetime ‘operations,) The special-purpose rubbers will be used

S




extensively for certdin products, evenfthoughrthe_cogt is higher becaus«
improved performance]will be the dominating factor. It is interesting
to note that when mandatory use of GR-S was discontinued for all pro-
‘ducts’other\than\a few types of tires, 'jts use was continued on a »
voluntary basis in hundreds of products,  In some products this was -
because of perfdrmancefcharacteristicsg_but, in geheral, the lower cost
- of“GR~S made it desirable to continue.-its use in products where its

. properties were satisfactory, . @ .- ' ‘ .

No discussion of the rubber position of the United States should

e concluded without reference to the production and use of reclaimed

Slide No, 6 (Table 6, page?25), That represents thousands of long
tons. Look at the_amqunt,of,reclaim‘that,has been used over the years,
The peculiar thing is that since the:war‘haS{been’over,weiarelstill
using as much, or more, than'weldidfdufing;the.w . I think most of
~you remember to what extent reclaimed rubber ‘saved us during the war,

‘ ,During'ﬁhe*19hl-l9h3mperibd, thé”reclaiming induétry,was the most
potent faétor”in keeping~p33senger vehicles on the road,=and as. you

S The rubber‘manufacturingfindustryb‘iﬁs-chemists and compounders,
haveihad»little'contr01,OVGr‘the,prOperties of natural rubber during -
the half century theéy hgve been_working~with'ita'Tremendous.imprOVEment

of product performance during the years has been. achieved through new

- methods of cbmpbunding,’desigﬁ, and constructions Now that synthetics
are available, the picture has changed-rubbeps are available which are -
particularly adapted to specific products, 'Specialization‘will»become
more pronounced and rubbers;will be developed for specific: performance
applications, The Arctic rubberﬁisfan‘erellent‘example. The special
. N-type rubbers’ for lihing bullet sealing»fuel'cells‘areaother very good

 eXamples, -« o Bk T o ’

-+ There has been continued improvement in quality of synthetics:
sinece the end of‘Wbrld,War‘II; and great strides Have been made in the
~ "know=how' of adapting these rubbers to manyrty‘esﬁqf-products.‘ Purther
- -improvement undoubtedly will be at a, slower rate,’ but most- of the re-
maining difficult problems will be.solved.,  ©.° . S

PR fThe"unprécedenﬁéd“Sucdéss of the synthetic rubber program. during
YWorld War II stimulated me to make the following statement at the annual
- meeting of the Canadijan Transit Association on 27 June 19LL~~(T want to
Say that was apropos to my quotation earlier in this talk, from the
Baruch Report about the civilian and‘military'collapSe). "Today our
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tromendously expanded armies and alr foreecs. are moving on, pneumatic

. tiresy more freight and paSScngers thari. éver. before are being carried
-.-on ‘rubber, -and the necessary. c1v111an motor cars are in service. Ve

‘are not using wood wheels nor steel bands treaded with repe, noxr are

we . retreadlng tires with: carpet or, 1eather. There will. be no ‘military

 and ‘civilian collapse! because of lack of rubbor, nor shall we: ever,

Lhagaln face a 51milar dlsaster.“ ~ :

WW'{.:

Should another emergency oocur in the near luture there Would be

' mahy problems in reference t6 rubber and rubber products, but the situa~

“tion-would not be alarmlng. ‘An‘active synthetlc-rubber lndustry, the

availability of Teasonable quahtltles of natural rubber from the stock
pile and imports, and a strong reclaiming 1ndustry, would assure suffi-
cient supplles, hence, a coordindted program could be made effectlve

'_,qulckly and Would be" adequate for the requlrements of war.

Thank you, - gentlemen., ;“L e;'f ;
COLONEL CLABAUGH. I am sure that Mr. Babcock has antlolpated

: many of our questionse I feel equelly sure he has perhaps provoked some

-more, or stimulated your thlnklng to where you have some. other questlons.f
We w1ll now haye them.k Ei

QUESTION- Your sllde on reclalmed rubber showed some 270 OOO long

tons. Just what does that represent? Is that reclaimed natural rubber?

Is that reclaimed compound rubber? Or is.that reclalmed natural rubber

- from compounded :rubber? I am partlcularly curious becsuse if it is

natural rubber, I am curious about that figure in relation to'the flvures.
shown .as to what we were u81ng.; How could we get that, much reclalmed
natural rubber? o .

MR. BABCOCK~' In the first pleoe, when I speak of reo]almed rubber

‘I mean reclaimed rubber products, largely reclalmed tlres.’;

N The fact of the matter is- ghat the 1ndustry is practloally out of
scrap, of natural-rubber tires, for reclaiming. ‘A large part.of +the
reclaimed rubber being made today must be made of dlfferent pr0portlons '
of GR—S—»natural rubber scrap. ' ' : :

; The prob&em,ls even more complloated than that ;or the reclalmer
because ever since: 19&2 when we .first started making synthetlc—rubber
products, ‘most of those products have had a mixture of natural rubber
and GR-S, It is much more difficult to reclaim that kind of tire, than
it is one that is either all natural rubber or all synthetlc. New
processes had to be. developed o’ successfully reclalm Git-3 tires, and
that.was done._\ : BT :




, When it’comes'tq'reclaiming'a»GR~S tire that ‘is 98 percént;r-il
synthetic rubber, peculiarly encugh we’'get a reclaim that is as good as,
or better than, the reclaim we get from natural—rubber_tiresg" ‘ :

We have some’ problems with these mixtures, true. ‘But they will be
with us constantly, forever. There isn't any question about ‘it. Ve “do
have scrap available at this time, if it can be collected, that is all™
‘natural rubber, I am speaking of reclaiming the larger sizes of truck,
bus, military, and earth-moving tires, which are' all of natural rubber,
But -the great volume of our reclaim today is from scrap that is either
mostly synthetic or has a considerable mixture, . o - C

QUESTION: One of your slides~-I think it was No. 3=-~showed
the world production of natural rubber was approximately one and -a half
million tons per year, How much of that rubber do we get and what is_
the relative distribution to, say, fussia, England, and so‘ forth? -

: MR+ BABCOCK: T don't believe I can answer all-of those questions
specifically, offhand., I thirnk there will be some people down here -
this afternoon who can answer them for you. e

Historically, I believe it is correct to say that the United
States has used approximately onestialf of the world production of Hevea -
rubber, which has been available to us except during time of .wars

I think it is also correct to say that the consumption of rubber-
in the rest of the world has beeniincreasing. - Perhaps that percentage
will be increased more, 4 lot of American tire companies have factories
in other countries now instead of. exporting so much. B

I do know that a comprehensive study of the availability of
rubber for the next five years has been prepared and will soon be in
- the hands, if it isn't now, of the Munitions Board. If that material is
available to you, you will find that the best thinking of all the
statisticians is contained in it. o e

QUESTION: I wonder if you would comment on the comparative
© value of synthetic and natural rubber for dielectric purposes, = -

MR. BABCOCK: T am not an expert on insulation and'those?ﬁypes
of products. = However, I can tell you something from my experience with
the industry, - ' RREI IR IR '

7 While I was in the Office of the Director of Rubber at the begim
ing of the war that was considered one of the ‘musts"for natural rubber,
There had t6 be enough kept for that purpose. Particularly was 1t true
- that, for a long time, there was nothing but liquid latex, which was

1L
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available in very small quantities, suitable for field telephone wire,
fand 'bhOSekinds of ‘ohings, . s ’ ’ | ‘

I should like to'make this comment: It is ‘my opinion that
synthetic: rubbers developed especially for specific jobs of that kind
are quite superior to natural rubber for insulation purposes.. That
statement has to be qualified in a great many respects because there are
so many special jobss For instance, very successfully have they used:
large guantities of other material, as you probably know; during the
war and since for a lot of your work. The so-called plastics, vinyls,
polvethelene and such materials have worked very successfullys The -
Pact of the matter is they aré much better than any natural rubber
insulation ever. developeds ' - .

‘-,QUESTIOsz"Back,ﬁofSlide‘ﬁo.‘B agaiﬁ} I ncticédxthat prewar
Latin American production was 27,000 tons; that in 1953 it was estimated
it would be 15,000 tons. Vhat has}gaused th§t\condition? SRR

. MR. BABCOCK: = Most of the rubber that has come from Latin ,
America--practically all of it~-has been wild rubbers I think I said
in my .talk that heroic. and very costly effort was required to get that
rubber: out of the Amazon during World War II,  What we got came out at

‘a terrific cost and the gond‘tiona1o£,getting wild rubber are so difficult

that, on a. commercial basis, there,isVVery'littleflikelihood of its coming
oute . ' « R - R

‘Further than that, I believe I am correct in saying that a ;

large part of it is in Brazil. Brazil, however, does not allow the export . -

of any rubber, to amount to anything, until her own requirements have .

been satisfieds. S '

. We have a tiré—ménufacturing‘plaht‘in'Brazil and all the rubber
we use.is wild rubber, principally wild rubber produced in Brazil.

So,'I'sﬁppose the’statisticiahs;figure,that,“evén,ifﬁthere,shéuld
be a great emergency and we would .go the great lengths we did in World
War II to get that rubber out, we sti1l would not get as much oub

because yoqihave»to“supplijrakilian industry,.which"has been growinge.:

..~ QUESTION: ~Assuming that the price of natural rubber and the
price of synthetic rubber remain relatively the same wntil the expira-
tion of the Rubber Act in 1950, what do you predict will happen to the
synthetic-rubber industry, if anything? . =~ =

Q?esiijnfcah'befanswered only after the naticnal defense or strategic

aspect of the problem has been determineds. - .

»

M. BABCOCKs < That is the $6l question without a doubts That . .




come we shall never see' the time when the synthetic—rubber industry will
- be allowed to shut down, even ifAthéf¢cst of the synthetic were more -
'?than&thgﬁnatural-&l.méan if the price of the natural should go very low,

.M&”oWn perSUnal opinion is T aﬁtcéftain.that for a long time to

_As you know, tremendous studies were put into the development
of the Rubber Act of 1948. Everything will enter into that; politics
as well as everything else, But I am sure, in the first place, that
there will be‘a‘synthetic~rubberVindustry maintained, I believe it
will not be much less than one-third of our total rubber requirementsy
I think that much of a sjnthetic~rubber industry, is Necessary to keep
a technologically advanced and‘actiV@‘sYnthetic-rubber industry in being

- If you put it coldly‘on_its,meritq,”you have'to'speak‘of:differe
rubbers, ILét me Say, in the first place, that the speclalty rubbers,
like neoprene and the buna N-types of rubber, are here to stay, It
doesn't make much differefice about the cost because they are used in

places where the natural rwbberfwill,not[do'the‘job.. '

o Butyl, which is the‘second’largest in the national program of
synthetic rubbers, has some,very-special'properties, for inner tubes,
particulafly—~impermeability5;(holding air), and 'so on. Research and .
'development, I am COnfident, are going to iron out the'few“practical
difficulties we haVefwith,that-rubber, .1t has a potential of being
- Produced at pretty low cost, I understand, Therefore, I think it has a
good chance of staying, unless the price of natural rubber should. go
very low, . o : , L Ce ‘
When it comes to GR&S,,a*general—purpose rubber which consti-;
tutes a large part of the program, there is a Very considerable number - -
of products, as I poinged out, where ,‘technologi:cally, GR~S" would be -
chosen on' the same cost basis, Thatghasabeen.dbmonstratédfbecause'it
- has been used voluntarily, AR - - '

- 'There are some natural rupbers;of'low“grades, that have sold
for the last year at: prices comparable with the price of GR-S, But, S
in general, for over-all tires, I think it will be necessary to improve
further the GR-3. rubber for it to stand on its ovn feet at equal or ,.
lower cost. That is particularly true in trucks and bus tires, It
Just wouldn't stay there, g S T

QUESTION: TI-have two questionss ﬂFirst, in case of an cmergency
how much natural rubber would . we need +o supplement . the synthetic rubber
in order to provide the ‘proper mixture for tires? and;‘secondly, I have
heard the statement made to the effect\that“the'stockpiling of natural
rubber has some limitation in that it has -a deterioration point; that
it has to be turned over after a.certain period of time-mis that true?




MR. BABCOCK. Maj I answer the second questlon flrst?

S There is no serlous problem 1n,the stockplllng of natural rubber
from that standp01nt. The rubber that has been going 1nto the stock,
'plle is of the higher grades; those: ‘that have the least tendency to
“Vdeterlorate. There is no problem under flve years, partlcularly if
they store the best grades of rubber.'

R f, But ~in addition to that the rotation program is a practlcal
satlsfactory, and good programs. It may cost a little bit of money--

not. very ruch-=but you can rotate that stock plle on a zlve—year ba81s
w1thout any great handlcap. R »

I think there is noﬁhlng to fear on the stockplllng of rubber.‘

.,Let's have. all that they can provide. It is the best insurance I know
of. ‘ R . ; , ,

What was your other queatlon°
QUESTION. How much natural rubber would we need9 o

Mm. BABCOGK.U That is a questlon I dontt llke very much to answer.
How’much natural ‘rubber we will need is a prlnclpal factor in. determlnlng
the size of the stock plle, what the stock pile should be, and.so. forth.
There has been some difference of opinion, and there are still some.

differences of oplnlon, between the techn01001sts and statlstlclans on
that. : . . i s

Then, further than that, there is one blg problem. that makes it
difficult to answer that: ‘question exactly,. and here is where T have
taken. the stand I have in reference do army tirss, partlcularly ordnance.
It depends on what kind of war is going to be fought what kind. of equip-
ment ‘and vehlcles we are go:).ncr “to have, .If we have a lot of ‘vehicles
that are much’ 1arger and’ carry much greater loads,: and require blgger
tires ﬁhan we. had before, that 13 g01n5 to have a tremendous effect.

T would llke to saj offhand and not to be quoted that I thlnk
ve could get along again with 20 percent of natural rubber. But it IT.
rere down here running -the JOb that Mr. Glenn 1s, I Would llke to have
ore than that : .

L RRTE

QUESTION-V What are the magor t hnlcal problems 1nvolved in
tartlng the plants that are now on-a stand—by ba51s° -

MR..BABCOCK' T believe this afternoon representatlves of Rubber
esérve will be here and I am sure they will answer that questlon in more
etall. I thlnk it should be brought- out et that tlme. -

FE S




; . Of course, the technological problems go clear back to the feed
< stocks. So far as the copolymer plants are concerned, that is, taking
the raw materials and making the rubber, there aren't any great technice
,difficulties-involved. If those plants have been in stand-by, as some
of themhave, and there is a mechanical program that has to be gone
through, it takes a few months to get those big plants screwed together
and running again. V ' o o

But we can just start right upe I don't want to be too optimisi
about this whole thing, but T can't help but base all my: judgment on the
condition we were in vhen I camé down here in October 19L2., At that tir
we had no synthetic-rubber industry. We went.on for two years with harc
1y anything. Now we have a going industry and can start right off,

QUESTION: - What are the other nations doing.in'conﬁection with
~ development of the synthetic—rubber industry. .

\ Mi. BABCOCK: I would thirk the answer to that would be they
are doing comparatively little, We never did find out just what the
Russians were doing., I don't know how much of an industry they have no
.. - 0f course, the only other place where there was a synthetic-

. rubber industry of any account was in Germany. Thgt_has.been pretty
well scattered, . Some-of it has fallen into the hands of ‘the ilussians.

Englandfhas no. synthetic-rubber industry at all,'you~might‘Say.

.- . The fact of the matter is therc isn't any synthetic-rubber industry

anywhere slse other than here. .I think there are two“plants'left,in"
“the Western zone of Germany. Isn't that right, Mr, Holt? B

MR. HOLT: Neither\of them is operating now,

> MR. BABCOCK: 'I'1] tell you. It isn't easy for those people.
In the first place, the raw materials present an almost insoluble _
problem. Of course, they could build a synthetic~rubber industry over
in the Mediterranean area, or the liddle East, where the oil industry i
How long that would be. there after a war commenced, I don't know,

QUESTION: That brings up another question., You mentioned the
tire factory in Brazil satisfying Brazilian requirements. 'We are’liabl
to be calléd upon to supply a lot of synthetic-rubber products to‘allie
~or friendly nations. Vould you. comment on what our position is for
‘Supplying those réquirements and what effect that would have on our. ~
imports of natural rubber? B L

MR, BABCOCKs Certainly, Aé‘happened in Vorld War II, I am sur

we would have to export lots of tires to Brazil and' other Central
American countries, assuming that they would be part of our program,
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JThe,industry‘doWn,thére ian?tkbuilt to a pointfwhereyit could supply
any great amount of military equipment. It would have to be supplemented.

,.ﬁ‘fvnﬁMy‘oWh'pGTSOnél'opinion is that there would be hardly any rubber
“coming out of Brazil during a war, I think the factories of Brazil would
‘Cbegsﬁimnlabed.and_increased"tb*QSQVall they could. They might not be
2ble to use all of the rubber unless some building is done. The amount
of Tubber isn't large, in any case. SRR

I QUESTIQN:]?Do“théy,manufactufe¥any tires in Liberia? .

- ‘JR. BABCOCK: Tot a thing.” There is nothing in Liberia but
’ bountry,,thefFirestonefplantations, and Hoberts Field, which.is magnifi-
cant airport put in there during the war, We had a lot of activity in

that respect ddwn_there."B'tﬂthere is no manufactgilpg of products in

Tiberia at all, except a few native things.. '

P QﬁESTfQN; ~Has any ;quntzprogrggs‘beenumade'in'the chemical
treatment of solls to make them suitable for the growing of the seedlings -
~ and buddings whichfyouTmentiqngd,Qdutsida;Qf'soils in the United States? .

o ;MR, BASCOCK; ~IIShQu1d‘likeitQ7fefer that question to,peOPIe
frpmfthelDepartment;0£:Agriculturea There -are oﬁherfthings besides soil.
- It would be my opinion that there is plenty of soil in the country thab
Wwould be quite adéquate‘for'growing_ﬂeVea if the climate were righta
v 1JLf 'Dr;”Polhemgé:knbwsfmuchfmbre\abOut,if than Ifdo; '

\ ’DR‘"POLHEwmﬁt~,I7think'Mf.sBébCOCk,has given all the answer that
can be given With*regardntojHevea.‘«Climaté‘is the limiting factor so
far as the United States is concerned, There is mo limitation with
respect to soil.. S R - ‘ T :

-

- QUESTION: - In order to preVént'thé'detérioration'of*rﬁbber goods,
has‘thellargegplant“inwAkrOn done anything about static and dynamic ..
gefhumidificatiqn?f I have reference to_the,storagé_of tires on vehiclese.

ME. BABCOCKs There has been a lot:of work done on.thgtikiﬁd of

prpb;em over the years, 1 assume you are aware that we now have a research
program on the oxidation and aging of rubber products. It so happens

imyfppmpapy;haSﬂa:contract WithXOrdnance, a part of which has been sublet
“to “the CaSe’Institu@e‘of Technology. Ve are going through a renewal of
that, contract, at this “ime, The Arsenal out in Rock Island, Illinois,

is talking with us at “this time gbout‘suplementing‘that,'in‘referenCe to
the -preservation of tires on vehicles, and so forth. ‘ ‘




To ahswer‘your questionfspegifically, I suppose if we could .
store products in an inert,atmqsphere there would be no question. There
have been products Stored;in'iﬁert‘atmosphere which store very well.
But. that seems'to»bg an almost insurmountable»problem with -tires or
with tires on vehicles, The volume 4s SO great, : ~

There is one thing we know: We certainly would like to have
those tires and vehicles that have tires on them stored to the best
advantage that we know, which is in a cool, dark place, We would like
to get them out of the sun and out of the weather, and where there is
as little circulation of air as possible, N S

. QUESTION: Would ybu care to elaborate on the statement you made
about thevdifficulty_of going from the present standard truck-size  tire
- using synthetic rubber to the'lhninchz/ ' S : . '

- MR, BABCOCK: Yes.:'I:wpuid be very happy to comment on that,

e I think I pointed odt,thai5th¢ great/enemy\and the great problen
we have with the large-sized tires is the matter of heat ‘build-up, That
is true whether we use natural or synthetichubber, .

_Naturally, load and speed aré two important factors, Large-size
tires are always loaded to their capacityh~20, 30, hO, 50, ‘or. 100 percer
overs Bus tires and high-speed truck tires on intercity hauling always
run at high speed, They’arequually well-loaded. The thicker the tire
naturally the more heat is developed, I am speaking principally about
the heat that is developed in the flexing of the .tire itself, Tires
like 14,00 and up are so thick and so heavy and they generagte heat in
themselves to such a great extent—-CGR-S is so much worse - than natural

I think progress can be made in two directions, T think if we.
had a real aggressive program of trying to develop those big tires with
the rubber we have, we would.make some progress, I am sure there will "
~ be progress mgde in Synthesizing new rubbers that will be better in that

respect, | But it will not be done overnight . S

_ COLONEL CLABAUGH: i, ‘Ba‘bcock, I think the spirited questioning
shows the-interestﬁyou have’broQght-forth, . T

Xouvreferrédwto‘Major Eisenhower's paper, I hope,'as=sbmefcomf




can recall that you addressed thls group when the then Chief of Staff

‘or Chlef of Naval Operatlons was in the audlence.

We have a number of
& such here. . _ ‘

'MR; BABCOCK:’ I'm sure I Will.v T have enjoyed it Verj much.
~ COLONEL CLABAUGH?“ Thank you very much, .

N
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“TABLE 3

. NATURAL RUBBER~~WORLD PRODUCTION

(Thousands of Long Tons)

Prowar | o

B | Peak 1948 1949 1950 1951 1952 192
CMelaya 575 78 725 700 615 610 67
’N.ETI,_ o - 636 ’hhbl'. 500 600 700 760 76
Ceylon . 00 80 80 80 7% 70 7
Indo-China | 65 36 50 55 60 60 6
Siam | L5 85 90 85 80 80 8
British Bormeo 80 62 65 65 65 65_ £
India 13 w6 16 16 16 16 1
Burma, , 10 10 11 11 1 11 1

" Oceana and Philippines 3 3 L 5 5 -5
Liberia - 8 25 27 28 28 28 z
Other Africa 12 20 20 20 20 20 ¢
Latin America 27 2l 20 18 17 16 3
Total . 1576 1510 1608 1683 1752 1800 18




TABIE )i

RUBBER CONSUMED IN RUBBER PRODUCTS

S ,7(1‘,93f9‘5'v

- ‘ S o Percent
Product ' : ' e of ‘Total
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TABLE 5

USE OF NATURAL AND SYNTHETIC RUEBER IN U.S.A.

Year Crude GR-S -Butyl Neoprerig : N;T;Vpes: Total
1937 sh3 . L5l
1938 .L;37 S ; 138
1939 592 | R 59
1940 -+ k9 R o 2.5 . 652
wa s L a el L7782
Ciske 3T ’2..6; 02 63 8.2 390
| 1913 "31‘8 132 gl o 12 L8 .
. 1oLk '.1hu L6 | : 1 w6 : | 1L 711
1945 105 600 L3 L2 - 8.0 799
1946 o7 632 19 bl 6.0 1,039
1947 563 L9 69 38’ o ks 12
1918 621 33l 60 29 6.0 1,050
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TABIE 6

. USE'OF RECLAIM--U.S.A.

- (Thousands of Long Tons)

1937

1938

1939
1940
1941
1912
1943
19kl

1945

19L6

1947
1948

162

121

170

190

251
254

291

251

2Ll

275
288

270







