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Introduction and General Comments

The World-Bestos Plant Is a Division of Firestone Tire and Rubber Company
and Is the only plant owned by the company which makes extensive use of
asbestos fiber. The plant is approximately 26 years old and had its begin­
ning as a very sma I I operation. Presently, the company has approximately
225 employees including office personnel and floor supervisors. With the
exception of the dry mixing operation, all operations are operative three
shifts although manpower is cut considerably on second and third shifts.

The comp"any has a full time Safety Director with no staff. There is no
doctor or nurse on duty at the plant. It is not known how often chest
x-rays are taken.

Presently, respirators are worn in the dry and wet mixing operations ar.d
the truck block preforming operation. Ear protective devices are worn in"
noisy sawing and cutting operations along with safety glasses. Aprons and

_hand gloves are supp lied by _the company.

The plant has basically four major product I ines with a total of approxi­
mately /46 production workers. These products include:

I •
2.
3.
4.

Automobile Brake Linings (Cured &Uncured)
Truck &Bus Brake Blocks
Transmission Band Linings
Mercury Clutch Facings

Large disc brake pads are also made but to a much smaller scale than the
above four products.

A list of the raw materials used in the plant is given in Table I of the
appendix. Although only four major products are made in the plant, many
different mixes :re made for each of the products in order to comply with
customer specifications.

Description of Manufacturing Processes

In order to make friction prodUcts, the ingredients are first weighed and
mixed together. In the World-Bestos Plant, truck and bus brake blocks,
transmission bands, anc mercury clutch facings are made in dry mix oper­
ations while car b~~e linings are made in a wet mix operation.

AI I dry mix operations pre very similar. The only difference being
desired shape of the ~aterial. First, the materials are mixed in large
blenders unti I uniform mixtures have been ~ccomplished. Next, the material
Is taken.from the blender and "preformed" into the desired shape. Pre­
forming consists of placing a pre-determined amount of mix in a mold and
then pressing with a pneumatic press until the material takes shape and
remains stuck together as one mass. Truck brake blocks ar.e praformedin

---- -- ----
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World-Bestos Plant
Description of Manufacturing Processes (continued)
Page 2

"Un-Shaped blocks while transmission bands are preformed into thin sheets.

After the materials have been preformed, they are placed in hot presses for
approximately thirty minutes. The hot press serves the purpose of further
shaping the material whl Ie causing the resins to bond the material In a
rigid body. After the hot pressing has been completed, the materials are
cut to desired shapes and then ground to proper surface finish according
to customer specifications.

Automobile brake linings are made In a wet mixing operation. First the
raw materials are weighed and placed into a blender. After the dry products
have been thorough Iy bI.ended, 0 i Is, such as I iqu i d cashew part ica I, are
added to the mix so that a damp paste Is formed.

Fol lowing the mixing operation, the material is rol led and pressed to the
desired thickness and width on a continuous rol I ing machine. This machine­
rolls the shoes into coils approximately one foot in diameter.'

After the rol I ing operation, the coi Is ,are pIaced on conveyors and carried
to a curing oven. After the coi Is leave the oven they are cut to the

• desired length on a cradle saw and then ground to the desired finish. Further
curiny may QI::'U Utl c.iune, depending on customer specificaTions.

General Impression of Plant

Housekeeping: In general, the ?Iant was very crowded which made it almost
impossible to keep passages clear. r.onvAyi~g ~nrt~ ~ere n~~r'y ~,ways ~!~C~­

ing walkways. Machine cleaning was not done with a vacuum system. Several
times during the week it was noted that machines, as wei I as personal clothing,
were being blown eff with compressed air. Floor cleaning was done with a
vacuum sweeper several times per week.

Potential Health Hazards: The potential health hazards noted during the
survey were:

I. Exposure to asbestos dust
2. Exposure to lead from mixing operations
3. Noise exposure, especially in wet mix area

.ilthough these may be considered the major health hazards, it must be noted
that potential exists. for exposure to any of the raw materials. Carbon
black was noted to be used rather extensively in the mixing areas leaving the
workers almost completeLy black ~fter only a short work period.

Respirator Protection: Presently, workers .in wet and dry mixing operations
and the fruck block preforming operation use respirators. The respirators
which are worn are manufactured by the Mine Safety Appl lance Company and
are-of the single-inlet design. Workers in transmission band preforming

----r-
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World-Bestos Plant
General Impression of the Plant (continaed)
P~ge 3

wear no respirators. Also, persons emptying the in-plant col lector vented
from the three Ridgway drills wear no respirators. A picture of this
emptying process is given in the appendix (picture 118, # on upper right conners}

Ventilation: Almost every operation in" the plant has some form of venti 1­
etion. Machines within the plant,are vented to four outside baghouses an~

one' in-plant col lector. The outside baghouses have a total capacity of
approximately 200,000 CFM while the in-plant col lector has a capacity of
approximately 225 CFM. The only air which is recycled is that from the
In-plant bag type col lector.

~ere Is no make-up air suppl ied to the plant. While this may not produce
~ny problem in summer months, there probably wil I be a negative pressure
within the plant during heating months since doors and windows wil I be closed
causing blowers to be starved for air. From this fact, it could be concluded
that asbestos concentrat"ions should probably be higher during winter months.
During our survey, doors and windows were open.

Ventilation layout within the .plant is shown in drawings 2 through 6. Each
hood was assigned a number. Pictures of portions of the ventilation are
given in the appendix. Table 2 gives.a summary of the ventilation survey
results.

Ventilation in the wet mixing operation was very poor. The design consisted
-of two large plenums with wal I slots and hoods at the barrel weighing station.
One plenum was completly inoperative and al I the floor slots were blocked
with refuse. The slot hood at the wet mix fil ling station was discoronected
fro~ the prpa w~ ~hown by the p:ct~iC #2! i~ the appc~c:x !p:ct~;c ~u~be~5

on upper right corners). .,
Public Health Service Survey

During the week beginning September 20, 1971 and ending September 24, 1971
approxima7ely 192 personal samples and 15 sets of high volume air samples
were taken. Each set of high volume samples consisted of one gross sample
at approximately 50 CFM and one respirable sample at 35 C~i both collected
on 8" x 10" Mi II ipore Fi Iters. Along with these two samples each high
volume sample set had one horizontal elutriator sample at 50 liters per
minute collected on a 4" diameter Mi II ipore Fi Iter. Drawing I shows The
plant layout and lists the high volume sample locations.

Personal samples were collected on Mil (ipore Type AA Fi Iters at a flow
rate of 1.7 I iters per min~te. Each personal sample was approximately
one hour in duration with the exception of mixing operations which were.
cut short to prevent the filters from becoming over ;oaded with dust.
Teble 3.in the appendix 1ists a summary of the number of production employees"
.tn each operation and the number of personal samples taken. . ..

To "date approximately 74 of the 192 personal ~amples taken have been counted
for asbestos fibers. The results of these sampl~s and a comparison with

:-./p-: .. . ....
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World-Bestos Plant
Public Health Service Survey (continued)
Page 4

other PHS Surveys are given In Table 4.

From these results, several potential trouble spots are noted. The most
obvious hazard is the fact that transmission band preformers do not wear
respirators. The'average concent~tion for these ~orkers is above ten
fibers greater than, five microns in length/mi. ~ operators also appear
to experience high concentrations.

Conclusions and Recommendations

The fol lowing conclusions and recommendations are necessary to improve the
.oondltions at the plant:

-I. The ventilation system needs to be imp~Yed. Some basic changes,
such as, Improved entry design of ducts into mains, provide
adequate make-up air, good housekeeping at exhaust entries, etc.,

.could be made uti I izing the e~isting system. An evaluation of the
-existing system should be made to detenaine specifically which
areas need to be improved.

2. Asbestos exposures to workers in the transmission band preforming
-ansa and unloading of the in-plant collectors are excessively high
and adequate controls should be installed immediately. During the
rnterim the operations should be stopped or the workers required
to wear respirators (this is strictly a temporary alternative).

3. Compressed a i ~ 1s be! rig ut 1! Ized to "b !ow-off" !!l2ch i ne!'"'l and
clothing as part of the workers housekee~ing c~ores. This should

_be ell mInated and rep Iaced with a vacuUII system.

4. Hopper vibrators in the wet-mix area have noise levels which
should be checked as they appear to be excessive.

.io; ..• ••·• ." ; ~.
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I. LIst of Tables

.'I -Potential. Hazardous Raw Materials Used by the Plant
12 - Summary of. World-Bestos Ventilation Survey
13 - Comparison of Samples Taken and Number of Employees in Each Operation
·14 Compar'~on of Fiber Counts, U.S.P.H.S. Surveys
IS - Pictures Taken During Survey

Drawings.
..

II. LIst of . ,.
.. . .

·11 - Plant Layout
12 - Ventilation in Dry Mixing Area
13 - Vent i Iat ion in Truck & Bus Shoe Production'4 - Ventilation in Truck &Bus Finishing
15·- Ventilation in Fi n ish i ng Area (Auto & Truck)
16 - Ventilation in Auto Finishing
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• Page 6 .. TABLE 1

POTENTIAL HAZARDOUS RAW MATERIALS USED BY THE PLANT

•

.1 •
2.
3.

··4.
5.
6.
7.
8.

... 9.
10.

. /I •
12.
13.'
14.
rs.
16.
17 o·

rs.

Asbestos Fiber
Lltharge ..
Lead Powder
Hexamethytinetetram i ne
Phenol ic Resin and Po/yrez Resin
Toluene
Paints
Carbon Black
Barytes
Coal
Corundum
Santizier #9 and Santizer #630
Green Chrome Oxide
I ron Oxide
Limestone
Zinc Oxide
Petroleum Naphtha
Nuisance Dusts
, Cements

Graph Ite
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,., .. I

,~ABLE 3

COMPARI SON OF SAl-flLES TAKEN

AND

NU~ER OF EMPLOYEES IN EAOi OPERATION

EXCLUDING SUPERVISION

.'

OPERATION
, Of ErrrplolJees # Of Samoles Covel'a~e Ra'tic

First Seaond T'nil'd Fil'st Second Thi1'd Fil'st Second ::r.~~

Shift Shift Shift Shift Shift Shift Shift Shift Sil:'.--

10 Mi:r:ing~ Coating~Erl1"Uding

Dry Mixing 4
Truck Block Preforming 3
Band Preforming 4
Wet MIxing 2

20 Fomng
Wet Rolling Machine 2

30 Bot Pressing . 3

40 BcrJ<ing
Dregg Curl ng 6

DSO Grin(H.ng and Sanding II

D60 Cutting and DrilZing 18

.. ' ," :~ -: 'i:: ".. :~ -: --:.~ ": .
. - .

~80 Inspection

~90 ,'·fi,oCta ZZwi€vi4S
MaIntenance

~otaZs fol' shift

TotaZa for plant

- .' ......

6

65

o
3
2
2

2

2

6

10

12

6

4'

49

146

=, ,"

o
2
I
2

2

2

8

2

32

10 0
6 3
6 2
2 4

5 2

7 5

7 5

IS 9

20 27

6 10

6 4

93 71

tSI

o
2
I
2

2

2

3

7

. 6

27

2.5 1.0 I.e
2.0 1.0 I.C
1.5 1.0 I.e
1.0 2.0 I.C

1.0 2.5 I.e

2.3 2.5 I.e

1.2 O.S I.C

1.6 0.9 o.c
I • I 2.3 0.:'

1.0 1.7 I.e

1.0 1.0 0.5

1.5 1.4 O.S

1.3
' .

, '

.. ' - ". --: ~

..... "'rooa .. ..:. ?" :-....-;! -
" .

'". - .

-, ".. " '.

"--:... . '.. -; ~.~ '.' '. - .
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COMPAR ISON OF FIBER CO\..NTS

, U.S.P.H.S. SURVEYS

TABLE 4

a20 Forrrrring
Auto Roller Operator (convexor)
Auto Rei ler Operator (convexor)
Auto Rol Jer Operator (convexor)
Auto Rell er Operator (convexor)

a30 Bot Pressing
Hot Press Operator
Hot Press Operator
Hot Press Operator
Hot Press Operator
Hot Press Operator
Hot Press Operatqr
Hot Press Operator
Hot Press Operator.
Hot Press Operator
Hot Press Operator

•

ala

..

OPERA'rION AND JOB

Mi.:r:ing~ Coating & E:J:truding
Mixer and Weigher
Mlxe~ and Weigher
Mixer and Weigher
Mixer and Weigher
Mixer and Weigher
Mixer and Weigher
Mixer and Weigher

'Mlxer and Weigher
Preform Operator
Preform Operator
Pre,form Operator
Preform Operator
Preform Operator
Prefcim.Cpa~~7oi

Preform Operator
Preform Operator
Preform Operator
Preform Operator
Preform Operator'

PERSONAL SAMPLES
FIBERS >Sll/C-C

S/20/71 1/23/69 9/1/66

3.1
5.4
6.6
4.6
2.7

13.6
3.7
2.1
7.7

28.1
II .0
10.0
16.3
1.2

24.2
11.2
3.3

'13.5

,

2.1
4.4
I • I
6.8

.'..

14.4
18.2 '
'5.8
.8.2
11.6
8.8

10.1.
8.2

17.8
17.3

'.

. .

. . a".

-_..._---
T
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TABLE 4 (continued)-','
",

PERSONAL SAMPLES
OPERA:rION AND JOB FIBERS >5lJ/cc

9/80/71 1/23/69 9/1/66

230 Bot Pressing (continued)
Hot Press Operator 33.6
Hot Press Operator 5.0
Hot Press Operator 22.9
Hot Press Operator 5.4

240 Baking (Curing)
Oregg Curer ' 4.0 0.6 9.1
Oregg Curer " 2.8 4.8
Oregg Curer . 7.3 0.5
Oregg Curer .7.4 4.3
Oregg Curer 5.5 ' .

ZSO .Grinding and Sanding
Surface Gri nders 6.1 0.8 2.9
Surface Gri nders 7.7 r. I 13.7
Surface Grinders 3.6 1.5 5.4
Surface Grinders 3.8 I I .7 6.1
Surface Grinders 5.9 2.6 9.3
5urface. G.lndeis 4.7 5.5 B.O
Surface Grinders .3.5 6.9 8. I
Surface Grinders 1.7 0.3 0.8
Surface Grinders . ,2~9 4.3 I • I
Surface Gri nders 5.5 0.3
Surface Gri nders . 3.2 0.6
Surface Grinders . 16.6 0.1
Surface Grinders 2.0 2.1
Surface Grinders 19.2
Edge and Bevel Gri nder '. 5.4 1.6 " •BEdge and Bevel Gri nder 3.3 1.4 21 ~ I
Edge and Bev~1 Gri nder 6.0 22.5
Edge and Bevel Gri nder !4.7
Edge and Bevel Grinder 4.3
Sander 7.3 2.8 3.6
Sander .' ".

.", 1.2

260 CUtting and DriZZing
Abrasive Cut-Qff Operator 7.2 7.0 22. I
Abrasive Cut-Qff ,Operator 2.4 0.2 10.6
Abrasrve Cut-Qff Operator . ·7.9 6.0
Abrasrve Cut-Qff O~erator 10.9 10.1

•

. .
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OPERA:rION AND ,JOB

TABLE 4 .fcontinued)

PERSONAL SAMPLES
FIBERS >51J/cc

9/20/71 1/23/69 9/1/66

260 CIltting and DM.~Zing (continued)
Abrasive Cut-Qff Operator
Abrasive Cut-Qff Operator

... Ab ras Ive Cut-QU Operator
Trlnmer Saw
Trlnrner Saw
Trlnwner Saw
Trfnmer Saw
Trlnmer Saw
Cradle Saw Operator
Cradle Saw Operator
Cradle Saw Operator
Drl Press Operator
Orl Press Operator
Orl Press Operator
Orl Press .operator
Ori Press Operator

. Orl Press Operator
Orl Press Operator
Ori Press Operator
Orl Press Operator
Ori Press Operator
Orl Press Operator
Orl Press Operator
Drl riSSS CperQtoi
Orr Press Operator

280 Inspe~tion and Packing
Inspector
Inspector
·Inspector
Inspector
Inspector
Inspector

. Inspector
Inspector

.Inspector
Inspector
Inspector

9.0
7.6

11.8
·11.0
I I • I
14.4
12.6

10.8
1.9
6.9

15.3
I.• I .
2.7
5.2
2.4
2.5
4.4

12.8
. 5.5

5.0

. II .1
8.2
0.7
0.3

3.2
2.0

1.2
1.2
2.7
3.4
5.4
2.3
0.3
O. I

··0.1
. 2.1

2~4

0.4
2.3

6.8

6.2
7.6
6.2
7.3
8.0

7.9
27.0
5.7
4.2

12.6
7.9
8.0
2.4
5.5

30.8
19.2
"6.3
~ 1'\.... ..,
5.7

"25.3
8.2

13.1
17.0
0.7
0.8
4.5

12.7
23.9

·26.5
20.7

Notes: Workers wear respirators
Too much background duB t to get an accurate COZD'1t
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~

:1 Ro7.t Picture p
Speed Type Description, , Step

3 4.0 1/30 B&W Hood #9 - FII I ing Station at
Transmission Band Mixer

·3 2 4.0 1/30 B&~ Hood 15 - Brake Block Preform
Weighing Station

3 3 4.0 1/30 B&W Hood 110 - Nauta Mixer Fil ling
Station

3 4 4.0 1/30 B&W Hood 124 - Transmission Band
Preform Storage Bin

3 5 4.0 1/30 B&W Hood #22 - Transmission Band
Abrasive Cutter, Outlet SI ide

3 6 5.6 1/30 B&W Hood #17 - Surface Sander for
Tra~smission Band Sheets

3 7. 2.8 1/125 B&W Hood #19 - Edge Trimmer, Transmis-
sion Band

3 9 2..8 1/30 B&W Hood ;58 &59 - Abrasive Cut-Off·
Saw for Disc Brake Blocks

3 10 2.8 1/30 B&W Hoods 137 &38 - At front of
Belt Sander

3 II 2.8 1/30 B&W Hoods #60 &01 - Slab Trimmer,
-Truck Blocks (Note 90 0 Bend)

3 12 2.8 1/30 B&W Hood 191 - Surface Grinder (Rough)
Truck Blocks

3 13 2.4 1/30 B&W Hcuds #71 &72 - Rough & Finish
Surface Grinder, Car Shoes

3 14 4.0 1/30 Bo.W Heater in Grinding Area (not
Make-up air)

3 15 2.0 1/30 B&W 900 .Entry Into ~ain Duct from
Hoods 106 & 108

3 16 2.8 1/30 Bo.W Ductwork in Auto Brake Shoe Area
(note sharp entries into main)

3 .17 2~8 1/30 B&W In-P Iant ~IIector (Cyc lone &
Fabric Fi Iter) from Auto Drills

00'

.". .
. _-- - ---_._-- .. r



Page 15 TABLE S (contin~dJ

Rott Pictuzoe p
Speed Type- DBscription, fI Stop

3 18 2.8 1/30 B&W Empty In9 of 1n-P1ant Co I Iector

3 20 2.8 1/30 B&W Weighing Station for Wet Mixing
Operation

3 21 2'~8 1/30 B&W Slots at Wet Mixing Filling
Station (note pipe not connected)
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