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PREFACE

It §» the sincere desire of Caterpillar Tractor Co. to coopcrate with
and as9sist the State of Yllimois Pollution Control Board in the prep-

aretion of the proposed Asbestos and Spray Insulation Regulations

R71-36 Sv accordance with the Environmental Protection Act of the

Stete of 1llivois.

The purpose of this booklet prepared by Caterpillar Tractor Co. is to
supplenent the ctatement and document the information presented by the
Toupeny at the Regional Hearing om Asbestos and Spray lﬁsulozion Reg-

vlations at Waukegan, 1llinois on October 19, 197}

Inciuded dn this booklet are: (1) Caterpilisr's concerns regarding the
possible prohibition of asbestos brake linings; and (Z) Caterpillar's
recopnendations relative to the proposed Regulstions whieh would ban
asbestos brake limings by 1975. Also included in Appendix B is a copy '
of Caterpillar Tractor Cov'e oral testimony presented at the Waukcgan

Hesrings, October 19, 1971,
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ANTRODUCTION

A. DPurpose of Booklet

B.

The purpose of this booklet 13 to supplement and aupport the
orel stetewent made by Caterpillar Tractor Co. 8¢ the Regional
Hearing on Asbestos and Spray Insulation Regulations ;t Vaukegan,
11)4nods on Octeber 19, 1971.  Recommendations and suggestions”
couteined hereln ore tﬁtended to apply only to products of

type and k;nd built by Caterpillar Tractor Co: Theiinformstion
preseoted §s brief; the intent ie to provide the Company's posi-
tion relative to the proposed ban on the use of asbestos brake

linings.

Caterpiller Product Line

Caterpillar currently produces 52 models of track or wheeled
earthmoving eguiymeot (in addition to 53 models of Towmotor
paterisl handling equipment), ‘a1l of which have breking systems
vhich vtilize ssbestos friction weterial. The £;llouin3 st~

ing gives the pvmber of wodels in each specific product line

* (Appendix A pictorialldy fliustrates the Csterpillar product

line):

wmodels of treck-type tractors

wodels of wheel-type tractors and compactors
wodels of treck-type loaders

wodels of wheel loaders

wmodels of pipelayers

wodeds of whecl tractor-s¢vapers

models of motor praders

wodels of off-highway trucks

wodele of off{~highwey tractore

Yot
[ssnpdh&otn~au~a~o~
R R B A

52 ~ Totel Models

A0N)
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CATERPILLAR CONCERNS .

A. Proposed Regulation R71-16, “Asbestos and Spray Insulation”

The ppecific portion of the proposed Regulation that concerns
Caterpillar Tractor Co. 3s Part VII - Asbestos Containing Prod-
ucte, Section 702, which states:
“The use of asbestos in the brake lining of vehicles
uanutkctured‘a{ter January 1, 1973, and 80ld for use

iv Illfvois 45 prohidited."

B. Definition of 8 Vehicle

W as e m—

The laek of a definition for tﬁe vord "vehicle" 4n the proposed
regulstion s of concern to Caterpillar Tr:cto: Cos The 11)iveds
Vehicle Code (Seciion 1—21?) defines e vehicle as “every device,
in, upon or by vhich any peraon o; property may be transported
or drawve upon & highwey...". Although this defiht:i;n could
provide some clerification to the proposed regulation (if
included), it is obviously quite general. Esrthmoving equip-
ncnt.does not n;rmllly operate on public highways and 4s not
’d;sigoed for such use, although certain equipment uch as the
613 Blevating Screper 45 cmall and light enough to be dériven
on the highvey in its movement from one job site to anether;
motor graders may 8lso be used to repair and maintain existing

vosde.

Regulatory etatutes typically have diffeventiated between wotor
vehicles and carthwoving equipment, It ié. therefore, the

Company's suggestion thet this distinction ehould be recognized

-

o

&
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;n‘d dealt with by including the following definitfon of vehicle
3o Scction 103 of the proposed gegulottons:

'{chic!e'— Any self-propelled device designed primarily

for transporting persons or property on a strect or

highuvay.

A specific definition of this type would properly cxclude frow
the ‘psoposed Regulation earthmoving and construction equipment -~

vot designed primerily: for use on public highways.

Reatons for Carerpillar Concern

Unaware of the full intent of the proposed Regulation and un-
cettain 85 to whether or not Caterpillar product is included
in the proposed Regulstion, the Compeny felt it wandatory to
present its case. assuping the intent was to include earthwov-
ipg equipment.
1. Prohibition of Asbestos Brake Linings
1t 4e the Company's concern that al) “use of asbestos in
) brake lining...is prohibited.” Asbesuza breke lininge are
" uses 1n a1l Caterpillar product beceouese of thei; demonstrated
paferty and durability charecterfstics (which will be discussed

in wore dctail letexr}. At this tiwc, Caterpillar is unawsre

of a gafe substitute £or asbestos brake linings {our experience

Vith eintered mets) brake materfa) has been uncatisfactory).

The brakes oo sowe of Coterpillar's equipment are totally
enclosed. The brakes on many models sre immersed and yotate
ing in cooling of)s In these cases, ssbestos wesr products

ap0) 0577
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‘cannot get into the a'atwosphere except possibly when the
brake compaztmént covers are removed for service. Othcx‘
;;odels have. brakes with shields which are pot air right
end thus broke lining vear products can ©scape to the
atoosphere. The charaeteristice of these wear products
are described 1n Section IIT of this bookler.

Some Caterpillar models use caliper disc brakes, vhich
<

are not enclosed, and the brake pads, containing aspestos,

can enit their wear products directly into the air.

2,
R A

Some Typee of Disc Brakes Are Not a Solution

" 1n the explanation of Proposed Regulations (R71-16), the

otacement is made; "It 15 contemplated that the ban will
becessitate design changes, probably to dise brakes,.."
As previously mentioned, Caterpiller Tractor Co, currently

.

vtilizce csliper d4sc brakes on some of its wmodels; however,

-

asbestos friction waterial pads are stid) ;.:tilized in thie ’
I

type of brake bee:uuse of the safe, sure stop they provide,

. .

P LGP

At must be pointed out that caliper'disc byakes are not an’

alternative golution to banning the uee of asbestos brake

dinings. 1n fact, vith the open nature of caliper disc
brakes, it Lo essy for brake~pesd wear products to, be

enitted,

RGO 0879
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*1]. PROBLEM JDENTIFICATION

A. JIypes_of Caterpillay Produet Brakee

Asbestos~type friction material is used for brake lining throughe
out the entire line of Caterpillar Tractor Co.'s earthmoving .

equipzent. A few of the models are showa in Figure No. 1: A 1s.

s vﬁeel-type tractor, B 16 a wotor grader, C 35 a whecletype

; Dt 1
:. . . . . - - ..
AR et L e
‘ l . L] 1 apn—— 3
,&‘\/,_4 " ,.*-.__,\
“._' —'.\. ‘. ":; ."- . .
L/C"E\nzalliV (G
e 551;i}¢*1,
CONER s 2R
@ el : \ 'flf ':: :: V@FO
5 'e\' v

FIGURE Xo, 1
EXAMPLES OF CATERPILLAR EARTHMOVING EQUIPMENT

loader, D is a wheed tractor-scraper, and B 4s an off-highway
tm;:k. Asbastes frierdon ha.terial is not 'used in Caterpillat’§‘
f . brakes from heppenstance but is chosen for ‘{ts performance, re-

. Ha}ailit‘y and safety. Sowe of the products use dry friction
wrface.brakes and come are bathed in cooling od). Yor example,
the off-higbway truck (E) has totally enclosed of) cooled multie )
2fge brekes while the -vheel sractor-seraper (D) has shoe brakes.

@ . Bach product (c.g., truck, vheel tractor-scraper, ete.) requircs

8 speetfiec brake type and frictioa wateriel dcpcndins on its ptxaary
« h application. ’ )

= I 8001 9579
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» dationship for two different friction metersimle., These tvo .

e s P s o 2 24 % 4 ¢ v et e e e

As carly as 1937 Caterpillsr was conducting research work to
1deotify operating characteristics of all knovn types of brake

lfoing material. It Is a necessity that Caterpillar grovlﬁc o

ts customers with the best performing end safest brakes pos«~

pible. So far, a material superior to asbestos~type that fulfills
811 the requirements needed for the heavy-duty brakes requivred on

esrthmoving equipwent has not been found.

TOROUE-TIME DIACRAM SOR TWO

DIFFIRENT FRICTION MATIRIALS B «
- JORGYE CURVE A
T YTy ——— T
A USUA SYUUE TN S AU
PN i G S o T
e T -
. S =
© ll v g N Y. J'
BIGIN SLIP TIME IND

TORQUE . CURVEBR

' . FIGURE No, 2 .
TORQUE CURVES OF FRICTION MATERIALS

Figure No. 2 4= a etyip chart Tecoxding of the torque-time ree

. ..

traces $)lustrate the frictional bei\aviour throuzl;wut. 2 brake

-8pplication. In curve A, note the smooth decelen:uon or brak~

iog a3 the vheel speed 1s yeduced to zero, from bepinning to

end of stop. This {c one of the characterfsties we expeet frow
asbestos-type material. On the other hand, curve B ’of & non~
3sbestos friction ‘material shows undesirable speed char;ge conditions.

The trace exhibits considerable frictional vibratfon. This results

. R .
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{2 zolse and undue stress In the whole Srake systez. The abrupg

change to & stetic level at the end of braking (ss'circlcd in

Figure No. 2 on the right of curve 3) causes instability and an

errstic, unsafe brake operatson.

(BTN M
e e e A e

FIGURE %0. 3
TRAX-TTPE LOAD;R QI?B RAISED BUCKET
I§ 8 track-type loader (see Figure No. 3) stops abruptly, vather
than caootixly, vhile dacking up with e raiscd bucket full of rocks, ° :_ &
.some of the rocks leave the iucket and continue £ the rearward
direction ond end \;p in the operator’s lap. This safety hazard
‘clso applies to other ecarthmoving machines which can spill a

. 3008 due to an ebrupt 8t0p.

3001 o058}
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a ) ’ PIGURE NO. &
' TRACK~TYPE TRACTIOR
ERCLOSED BRAXE COMPAKTMENT

The enclosed brake compartment In Figure Re. 4, shown vith
covers removed, has band brakes (noted by arrows), which are
veed either dry or bathed in oil., 1In either case, due to the
enclosure, drake vesr produets cannot be emitted into the ame
biont asty during notmel operotion, ﬂ;;n scrvicing these )

. comyartnentst they are exposed to the embfent afr and the '

products found (Figures No. 11 and 12 and discussionﬁ are

povder rather thsn fibrous in mature and submicronm in size,

- e

. -t ‘ : 800) pspz
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FIGURE NO. 5
OFP-HIGHWAY TRUCK
ENCLOSED, OIL COOLED, MULTIDISC BRAKE

Figure No. S 1s &n example of malttditc brakes which are totally

enclosed ond bathed in coolding oil. The only time brake wvesr . - o
+ products from this type bque oTe exposed to the ambient air )
ie during servicing., This brske was ordiginally designed to
‘vse sintered metal friction material. Poor performance, re-—

1iodil4ty, and safety requirements becessitated a change to

* asbestos-type wmaterial,

ROD] 0582
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FIGURE NO. 6
FRICTION PLATE AND MATING PLATE

FROM BRAXE IN FIGURE NO. §

A S

h Tigure No. 6 shows the asbestor containing frietion plate used

ia the previously mentioned multidisc off~highway truck brake
desfgn. This design of disc brake sysfem cannot enit wear prod-
WCtE into the air during operation due to fte 011 environment

and the fact that ft ie contained 1o on enclosed compartment.

FICURE NO, 7
MOTOR CRADER SHOE BRAKE (PRUM REMOVED)

T

\
!
+
1]
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pigure No. 7 shovs a ehoe brake located ia the wheels of rubber-

tired esrthaoving equipment. Motor grader shoc brakes of this

type aprmally are shrouded to protect the operating mechanism.

The shrouding may allov brake wear products to be emitted into

tbe aodbicpt aiy since It does not provide an adrcight compartment.

pem DUSC
i
Kou HYDRAULIC
BRAKE
CYLIKDER
Coliper disc brokes %
v YN N g ']
/'\ o \
/ =. ‘ ‘
v : l
! 4
1
2

FIGURE NO. 8
WHEEL TYPE LOADER CALIPER DISC BRAKE

COnyentiona.l caliper disc bukes' are also used on some Caterpillar

product and are shown 4n Figure No. 8. The Pads &n the brake cal~

iper contain asdbestos. With this type of brake system any brake

vear products are emitted directly into the sobient afy.

80021 958s
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The heavy~duty performance of Caterpillar wachines and their
braking requirements are considerably more stringent than auto-
c?ZIVe spplications and need to be explained. It is normal

for track-type or wheel loaders to go forward and reverse as
frequently as 180 times per hour, all day long, and often three
ehifts 2 day. This weans as wany as 360 brake applications per
hour. Bulldozimng operations 8lso require severe vsape of brakes

since track-type tractors are steered by the brakes.

1 ]
]
Caterpillar 666 Wheel Tractor-Scrapers weigh 250,000 pounds when

loaded to capacity. Typiesl applications will find these ma-

' s
chines going dowohill when fully losded. The brakes on a 250,000

pound sc¢raper, Stopping from 45 miles per hour on the level, con-

vert enough energy Into heat to melt 41 pounds of iron. (A typical

passenger car etopping from this same speed would develop enough
heat to selt 2/3 of a pound of iron.) Of course, downhill opera-
tion increases the cnergy dissipation further. Off-highway trueks

velgh slightly less and must perform in sfmilar situations.

-

fipelaye: bra}cs must hold as much as 200,000 pounds of pipe sus~
pended over a trench, uhgle men are vorking beneath the ﬁipe.
Track-type tractors often operate in conditioms where very steep
slo}es pust de negotisted (1ﬂ forward and reverse). Since these
wachines are steered by the brakes.'the safest possible linings
mbEt be vused to »revent‘brake failure which could result in @

machine attaining runaway speeds on these steep slopes.

8001 0SBb
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It 35 Caterpillar's cendid opinion that the prohidition of as-
beotos from broke lintngs would ploce o scvere penalty on the

performance and safetv of carthmoving equipment.

B

Broke Wear Products

3n the Deceober 1968, Afr Pollution Control Association Journal,

Jeresiah Lynch presented the results of his atudy entditled “Brake

Lining Dccomposition Products." In an initdsl study, dust s'amples

token from sutomodile brake drums were examined. Electron micro-

grophs did not revesl the presence of any free fiber. Additional

study, on a laboratory besis, was conducted. Decomposition prode

ucts of various brake linings were saun;:dul1 under simulated operating
conditions. In all but a very few cases the linings tested showed

Jess than 1X free sbsestos fiber in the decomposition product, '

This §s » sipnificant finding since the original linings averaged

" 50X asbestos by weight. .In the isolated cases where significantA

free asbestop fiber was found, the test conditions were such that
broke fatlure would have occurred 1f the linings had been sudb-

Jected te like conditions in.a vehiele.,

Lynch ststes that in sl but the wost extreme driving conditions,

only a very swell fraction of the 30Y = 50X asbestos present in

brake lining escapes inte the ambient atwosphere o6 8 free fiber. %
Wesr epparently oceurs mot by abrasion but in mdnute areas of Py
intense heat ot points of contact between the drum end lining, @
At these temperastures, sbout 900°F,, decowposition products do
not 3ene.rnlly contsin free fider, but‘ are a different minersl
resulting frow the therwal breokdown of the asbestos.

. PRODUCED RY FORD
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FIGURE NO. ¢ FIGURE NO. 10
Asbestos fiber frow nev brake lining New drake lining kcranings &i:-
$000% heating to 1200°F. for 30 =iz.:
A : . 5000x

A1l fibeys in Figures No. 10, 31 and 12 are below 5 mictoo 2n lazg::
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Pecently, tests were wade by Caterpillaor’s Research Department
on the vear dedrie found in an enclosed, tracetor, dry brake
cozpartzeat which corroborates Lynch's findings. The four
photographs on the opposite page were made with an electron
sicroscope at S000 % magnification. Note the S micron (two
ten thousandths of an inch oy 0.0002") scale in the center
of page No. 14. Section 601 {n the proposed Regulation states
that “only fibers of 5 microns o7 greater in length...shall be .
countcé” §n the eodasions from e fectory imto ambicat air. The
scropings from an unused asbestos drake liéink shown in Figure
%o, § odviously have fibers longer than S microns in length,
Heatdng these scrapings (which provides 8 isboratory simulation
of continued drake applications) from an nlused brake lining
deatroys the fibrous nsture. This is shov; in Figure No. 10,
NHechonicslly rubbing the deteriorated fibers in & brake would
further povder this material, Figures No, 11 and No. 12 show
the actuel debris found in dry brake compartments. Any fibers
vteib}e ove subaicron in size. With the intense heat yesulting

{102 byske spplicetion, it s expectethhat a breakdown 10 sub~

N .

wmicron debris would also occur in enclosed, 031l cooled brake

compartments.

3 the standards 1n Sectfon 60) of the proposed Regulation were
opplicd to brake emdssions into the air, the brake weax products
of heovy-duty earthmoving equipment would be under 5 aderons in

sizc ond therefore be within :hm}.oiﬁ limits.

apol 0%8v
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1t should be pointed ovwt that there arc well over 100 different
vatural minerals having a degree of fibrous structure. Sowe in-
vestigators consider respirable fibers to be ubiquitous {everywhere

ot the same time) and feel that puch wore definftive information

must be obtained on their identification, source, and biologic

reaponse.

A good example of this is talcum power which {5 found in almost

every home and 3& a wmeasursble source of asbestos fiber. Tremo~
Ittc.'auother form_of.csbestos. occurs natsrally ia most talc
used in this country and 15 thus found in taleum powder. In-
dustrial tale may contein as much as 30% trewolite. Since more
‘_‘\zhon 750,000 tons of tsle ave used in this, countyy snnually, it
WSt be considered to be a prime source of respirsble asbestos
£1brils. (The finest single fiber shown in Figure No. 9 can be

called a $ibyil.)

C. Asbestos Usape - Caterpillar vs, U.S. Consumption

- .o

Finally, it should be pointed out that of the moxe kheh 300.006
tons of asbestos used in this country each year, oﬁly.abou: 3z
.Of this goes into the mhnufacture of friction materials such as
brake linings. Catgrpillar's‘dry brake asbestos material usage

dmounts to 0.0062 of the total asbestos vsage in the UiS.A. and

are1 0599

less than 0.2Z'o£ the total friction material usage of asbestos
in the U.S5.A. 1t 43 felt tha; the amount of free asbestos fider
hat can porenrfally become oirborne,.as 8 resylt of breakdown
of brake linings of earthmoving equipment, is quite.;ow.and une~

likely to be significant from a health standpoint.
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© A. 21 11)innfis Standard Would Dictate Worldwide Catrer illar

yequirenent

Tae cotablishoent of a stan.dard which prohibits the use of a
oateriol 4n vehicles which are msnufactured and sold for use
fn I1linedis has the effect of setting nationsl or even inter-
natfonal standerds. It 35 dwpossible to know the vltimace
denstination of Ceterpillar wmechines as they are assembled

and to provide for selective assembly or a}l:eraate.bnke sys-
tcaw for those to be s0ld $n Illinods, In?order to provide
conpetitive leadership on 8 worldwide basiz. Caterpillar has
extablished the policy to use interchangeable parts om all
wodels s0 that specifications can be folloied for purchese

ond swnufacture at any plant in the vorid

1f there were & paterial that would do the same Jjob as asbestos
in brakes, it is highly improbable that it could be a direct
substitute. Other mechanical pasts would have to be modified to
adopt this new uterhl. The resvlts would be an “Illinois only”
wachine with parts only aveilable locally, not worldwide. The
customer could Smmedsately react to this and buy a standard
wochine in a neighboring. 6tate and move it into Ilinois as a

uscd wachine,

Caterpillar Tractor Co. has long been a leading and witaddy o~

portont company in 1llinois. As the state's largest private

ezployer with over 41,000 eoployees and 6 nandfacturing foeflities,

it has becowe the largest dollar exporter of product in the United

1?7
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Sta:cs; Over $2%7 of the $2.1 billion annval sales rcached in
1970 vere outside the United States. Illinoie would not be the

leading state in exports to other countries without Caterpiliar.

Jwposition of a ban on the vse of asbestos in brakes would ivpose

& severc restriction uvpon Caterpillar Tractor Co.

Effect of Proposed Repulstions on Illinois Caierpiilar Dealers

The requirement for & specific design of esrthmoving equd pwenc | “
for Illinois ¢ould result in & hardship fo% Caterpillar deslers

and 1llinois earcthmoving contractors, and : subsequent loss of

sa{es tax to the State. Special brake assimbltes to meet the

Illinois requirement uou:l;!, of necessity, :esult in higher first

cost of product. This higher first cost would result 4n higher

bid prices for road building and cat;hmoving contracte. Thus,

with & fixed Stste budget for road improvement, etc., less work

vould be done, and fewer machines would be sold.
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Der ervmagnpt AMD RECOMMENDATIONS

(Y PRI

Caterpillar Tractor Co. sincerely believes that the dnformation
preacnted In'this beoklet establishes reasonsble doubt about the

real contribution of earthmoving equipment to the asbe.s:os en-
vizonoental problem. It has been pointed out that each Caterpillasr . '
ptoduct uscs 3 distinctive drake system design which is influenced

by 1to vorking cnvironment, job application spectrum, performance

.

¢riterdo ond safety requirements. Rovever, sl) Caterpillar prod- L
vet brake systeas use asbestos friction materisl since it has evolved
over the years 8s the most satisfactory material, all acpects ‘

(pacreiculorly safety) considered, Caterpiilar Tractor Co. tests and

’

etoul Compahy usage of esbestos both indicate that asbestos fricrion
saterdal used in our product does mot significantly contribute to the
devel of esbestos fibers in ambient air — at least not to the point

vhere 1ts vse should be prohibited!

Beacd on the oforementioned points an'd the eignificant fnterstate

and 1nf’cmu$oml commerce aspects, Caterpillar Tractor Co. questions

vhether the intent of the l;sbestos and Spray Insulat'ion Regulations .~ . . ¢
18 actually accomplished by the proposed ban of asbestos brake linings,

If reseavch vork and data on embient concentzation levels of esbestos

{ibers vhich are detrimenta} to society estsblish & peed for asbestos
hrake contrel and/or regulation, Caterpillar recommends that Section
302, Yart VI1 of R71-36 (Asbestos and Spray Insulation Regulations)

@ be modified to allow the following cxceptions:
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+ . Thot asbestos brake Ydnings (friccion waterisl) may be used in
o brake system when the friction material operates gn cither a

dry or oil-vctted environment in » totally cnelosed drake com-
partacnt vg;ch prevents the emission of brake wear prp&ucts ioto
the anbient air,

2. That asbestos brake linings.(triction Baterial) may de used in

8 brake system, when the friction material operates in a non-

enclosed brake compartment, until conclusive medica) evidence

proves that the enitted brake wear products. contain harnful

awounts of asbestos fiders,

If 511 evidence indicates the need for asbestos brake controls and for ' .
(:igu!azions. Caterpillar would further reconmend that reasonsble
wesholdd lSufts of asbestos fibey bé established by qualified per-
connel (based on scientific fact and foresceable technological advances),
~Test procedures which measure the conceqtration of asbestos fibers
turt oleo be developed which are understandeble, repeatgble, and realistje.
Place the burden oo the manufacturgr to design his proddcﬁ';o meet rea-

sonadble, sttasnadle standards ~ don't Just prohidit the use of asbestos

. (8]
for brakes, ' , : ’

As mentioned at the beginning of thie booklet, Caterpiller 'i‘i‘actor Co.

ferces In principle with the objectsver of the Enviroamental Proteetsen

Aet.  The Coupany stands ready and willing to essist the Board in the

establishment of asbestos regulatfons vhich serve the intent "of the

legdslation. '
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