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CE) Mr. Chairman, members of the panel, my name is Fred Engelking. i Joined

—

e

— e - — o

Caterpillar in Peoria in 1937 slter recciving & degree in Chomical Eo-

gineering from Purduc Univcrsity. 1 have becn working on friction wmaterials
.

for over 20 years. Presently, 1 direct the Rescarch and Development pro-

graos for nonmetallic materials, including {riction material, in the

Reseaych Depariment. 1 have gecn A member of‘tpe American Soclety for

Testing Materials subcommittecon Friction Materials since 1957.

Caterpillar is pleased to have the opportunity to appear before the Board
today. We have six manuvfacturing facilities in the state, and are éhe
largésc private ‘employer in the State of Illinois, with over 41,000 en-
ployee;. We are vitally interested in che'effotts ;f the Illinois Pollution

Control Board to puard the health and environment,

5
H

1 am here today to present to you information that 1 hope will assist

-you in efforts to regulate the use of asbestos and spray insulation in

the State of Illinois. Copies of our complete submission are in your
bands, and it is our sincere hope thet each of you will find time to

read the entire booklet. My oral remarks ere included in Appendix B.

s

The Caterpillar product lime includes ptinarily.earthboving equipment,
All of this equipment utdlizes asbestor brake linings and it 4s for this
Yeason that we are concerned with Section 702 of ngt VII of the pro~-

posed Regulatioen.

Appendix "A of the booklet provides a listing of the Caterpilliar produet

‘line vhich includes 52 models of esrthmoving equipment and 53 models of

wmaterial handling equipment.
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‘g'he lack of 8 definition for the word "vehicle” in the proposcd ncgul;cion'
{s also of concern. Typically, regulotory statutes have differentiatcd
betvecn wotor vehicles and carthmoving equipment. There are suggéstions
for the definition of "vehicle" in the written testimony.

There sre reasons for our concern:

Asbcstqs is used in 8ll) types of brakes in all Caterpillar wmachinecs because
it has ovtstanding safety and durabili'ty characteristices. 1In spite of many
yeers of resecarch, there are no known safe substitutes for asbesios brake
dinings for our type of equipment, I would like ui. acquaint you with a .fcw

types of machines other then the familiar track-type tractor.

]
SLIDE 1
<Eaf:araing in the upper left hand corner and goinmg clockwise, there is a
wheel tractor, wotor grader, off-highway truck and wheel tractor-scraper.

A wvheel tractor loader is in the center.

Unlike most vehicles you msy know sbout, we have 5 different types of brakes.
They are dry shoe brakes, dﬁ caliper disc brakes, dry bsnd brakes, oil

cooled band brekes, and 01l cooled disc brakes,

SLIDE 2 ‘ .

Conventions) shoe brakes viih dry linings arc used in wheel trasctor-
ecrapers, wotor graders and most wheel loaders. These brakes sre always
shrouded to minimize the entry of dedbris from the outside. Brake lining

vesT products can be emitted into the environment from this type brake.

@Sn&ller sizes of this type sre used on passenger cars.
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: SLIDE 3

" The second type is called o caliper disc brake. The asbcstos-containing.pads
are forced to grip the disc to produce the braking powor. This is the most’
exposed type of brake and,obviously, wear products can casily enter the
environment: Many U.S.-made passenger cars aro now using this type brake on

the front whecls only., We use caliper disc brakes on all wheels of some

loaders.

SLIDE 4
The ncxt three types of brakes are totally enclosed and may be less familiar
to you. Wear products cannot be emitted into the environment cue to their

'
containment. Track-type tractors and track-type loaders usc band brakes.
2

[
In this photo, the covers have been romoved from the compartwents so that the
b:‘akes' are visible., Our Jarger machines use band brakes bathed in cooling
0il such as 3s shown. The smaller machines use a dry-type band brakes

without oil,

SLIDE §

The fifth type is the totally enclosed oi)-cooled dise brake used in our
off-highway trucks. These have many.'discs which are forced to rub against
mating steel discs and provide braking power. Due tp large rubbing surface
area and the oil media, there §s very little wear in this type brake. There

are no emissions into the environment.’
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SLIDE 6

‘ ‘agzhis is a typical friction dise with its mating disc as §s used in oil-

: cooled, multiple disc dbrakes shown in the previcus slide.

Break Wear ﬁroducts: |

It is my understanding that the technical paper by Mr. Jercmiah Lynch of
the U.S. Public Health Sérvice on "Brake Lining 5ecompositson Products” has
been entered into the record in earlier testimony before this Board at

Granite City, lllinois.

¥We have done similar, but less extensive work, on brake decomposition

SLIDE 7

products. Tpls slide shows scrapings from an unused brake as photographed
ith 3n electron microscope at high magnification. 56 you will have a better

fee) for this high magnification, the thickness of human hair at this same

magnification would cover a scre?n twice as large as ve have iﬁ this roou.

1 have inchdcd a 5 micron stale on this and the three succeeding slides

becpuse Section 601 in the proposed Regulation stateé that Yonly fibers of

§ microns or grester in length...5hall be counted” in the emissions from a

factory into ambient air. We believe thet if it is safe for a factory to

emit fibers less than 5 microns in length, it should also be safe for a

brake to emit fibers less than $ microns in Jength into the ambjent air.

Additional research by qualified medical personnel may even show that asbestos
fibers wuch larger than 5§ microns arc safe in the ambient air. Since these

arc fibers scraped from unused brake materinl, they are larger than 5 microns,

®
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'me asbestos fibers from new friction material were hoated in an oven to

-l

i remove the water of crystallization inherent in asbestos. This destroys the
fidbrous nature, and mechanically rubbing the deteriorated fibers further
reduces the fibers to powder. This is a simulation of the formation of brake

wear products. You wil) note no fibers are longer than $ microns.

SLIDE 9 )
A sanple of brake wear products was taken from a dry brake compartment.
There are a few fibers showing and they are much shorter than 5 microns.

Dust or clumps of dust occupy most of the picture.

SLIDE 10 |
(ibis Iast slide on brake wear products from a dry brake compartment also
aows very few £ibers and none of significant size. There are many dust

. particles.

We believe that our limited study substantiates the findings of Mr. Lynch of
the U.S. Public Health Service, that few fibezs.?re emiftqq as wear. products
from brakes. . : : R . ,
Smoothness of brake operstion is vital) to safe operation of Caterpillar
equipment. You'may have cxperienced a malfunctiﬁqing passenger car brake
" SLIDE 1) '

which grabbed and threw you forward at the ecnd of a stop, This par of curves

shows what is happening when you brake a vehicle. In curve A, asbestos material

e
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is stopping the'vehicle. The brake torque or stopping power builds'up at

e beginning, stays smooth and constant, and finally incrcascs slipghtly at
the end of the stop. The sintered metal friction material produces Tough
braking in curve B. There is a lot of vibration and noise followed by a
drastic increase in tofque at the end. The sudden increase in stopping

pover csuses material to spilld out of machines.

SLIDE 12

If this loader is backing up with 2 Taised bucket full of dir: or Tock,
and the machine stops abruptly, due to prabbing brakes, the material wiil
spill out of the bucket Qnd end up in the operator's lap, Smooth braking

action is mbsolutely necessary for safe operation of our machines,

éafet)gz A

hen 8 brake is designed for a Caterpi{lar machine, there are threce vital
factors: safety, durability, and smoothness of stopping. The last wwo
factors enhance the safety factor. The brake nust be able to stop the nachine
in 2 reasonable distance, timo-after-time. Asbostos brake materials have

proven performance and dursbility.

-

1 would like to summarize and Qake some rccommendat}dns. Caterpillar Tractor
Co. questions whether the $ntent of the Asbestos and Spray Insulation Regula-
tions is actually accomplished by the proposcd ban of asbestos brake linings.,
1 vesearch work and data on ambicnt concentration levels of ssbestos fibers
which are detrinmental to society establish a necd for asbestos brake control
and/oy Tegulation, Caterpillar recommends that Section 702, Part Vll.of

6291-16 (Asbestos and Spray lnsulation Regulations) be modified to allow the

ollowing exceptions: . e e
BY0) 0660
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‘). That asbestos brake linings (friction material) may de used In a brake
system when the friction materisl operates In either a dry or oil-wotted

environment in & totally enclosed brake compartment which prevents the

exission of brake wear products into the ambient air.

2." Thet asbestos brake linings (friction materisl) may'be uscd in a brake
systew, when the friction materia) operates in a nonenclosec brake
compartment, until conclusive medical evidence proves that the emitted

breke wear products contain harmful amounts of asbestos fibers.,

!

If a1) evidence indicetes the need for asbestos dreke coatrols and/or
Tegulations, Caterpillar would further recommend t?ax reasonahle threshold
11m£§s of asbestos fiber be established by qua]ifiéd personne) (based on
sclcﬁt:t:c fact and foreseeoble technological advances), Test procedurces
vhich measure the conccnttngiop of asbestos fibers must also be deveioped

which ere understandsble, repeatable, and realistic. Place the burden on

the manufaciurer to design his product to meet reasonable, attainable

standards ~- don't just prohibit the use of asbestos for brakes.

-

As mentioned st the bcéinning of this booklet, CStcrpillar Tractor Co,

sgrees In principle with the objectives of the Environmental Protection l I
Act, The Company standa réady and ?illing to aseiet the Board in the
establishwent of asbestos regulations which serve the intent of the

legiclarion.
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