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INTRODUCTION

During the week of February 7-11, 1972, a special asbestos dust survey
and a preliminary industTia1 hygiene were conducted at the American
Brakeblok Division of the Abex Corporation, Winchester, Virginia. The
main purpose of the asbestos dust survey was to evaluate the asbestos
sampling techni~e used by the U.~. Public Health Service.

To date, the samples which were collected have not been analyzed; how­
ever, from past U.S.P.H.S. surveys and the present industrial hygiene
survey, several conclusions can be drawn. The following paragraphs
discuss plant operations and industrial hygiene practices along with
conclusions and recommendations.

DESCRIPTION OF THE PLANT

The plant is located south of the city of Winchester and employs approx­
imately 655 'blue cailar-workers' and- II9'white collar workers. There is
a doctor employed by Abex Corporation but he only visits this facility

. once or twice a year. A nurse is on duty full time however. A complete
- pre-employment physical is given and is repeated every two years. _ Chest

X-rays are taken every year. Blood and urine samples are taken twice a
year from those in the mixing area to check for lead. Abex employs an
industrial hygienist full time. The Personnel Manager acts as the Safety
Director and works through the foremen to implement safety programs.

The plant was constructedJ!l-_-Abei-:i~)947 for the purpose of manufacturing
asbestos friction products-;~~Th.e.t-otalplant site consists of 44 acres
with four maip. buildings'-a:mounting-to-440,000 square feet. The buildings
are two story structures with the mixing operations and dust collectors
being located on the upper level.

Products of the plant include automotive, aircraft and industrial braking
materials, ASK industrial bearings, and sintered metallic material for'
production of metallic friction products. Approximately SO different
braking material mixes are made by the company in order to comply with
varyirig customer needs and specifications.

DESCRIPTION OF THE PROCESSES

Both extruded and dry process brake linings are made along with ABK bear­
ing material. Sintered metallic materials are made in a separate building

I
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The various raw
"Nauta" type mixer
to conveying carts

and does not involve the use of asbestos. The following paragraphs
give a brief description of the operations which make use of asbestos
fibers.

A. Dry Process Brake Linings
The process by which dry process brake linings are made consists

of the following steps:
1. Mixing
2. Preforming and Blending
3. Hot Pressing
4. Cutting and Trimming
S. Curing
6. Final Grinding and Drilling

Raw material mixing is done on the second floor.
materials used in each mixture are dumped into a
which thoroughly mixes the materials and empties
on the first floor.

After the materials are mixed they are taken to preform stations where
initial forming takes place. Preforming consists of placing a pre­
scribed amount of mix into a mold and pressing with a hydraulic press
until the materials cling together" as one mass.

Following the preforming operations, the brake blocks are placed in
a hot press for a period of approximately two hours. Hot pressing
serves the purpose of allowing the resins to further bond the materials
into a rigid body.

Finally, the blocks are ground to the proper thickness, drilled with
the proper holes, inspected and packaged for shipment. Blocks are
labeled with a brander machine.

B. Extruded Brake Linings
Extruded brake linings are made in the following steps:
1. Raw Material Mixing &Grinding
2. Extruding
3. Baking
4. Cutting
S. Final Curing
6. Final Grinding and Drilling

-'" ..-.....

Raw material mixing is done in a manner similar to dry process lining
productions, the only difference b"eing that oils are added to form a
damp paste. After the materials are mixed, they are emptied into
conveying carts on the ground floor.

-2-
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PotentiaCHealtn-Hazards: _- 'fh..e nUJ,jor PC?tential health. hazards encountered
ltere :.-. .. __. _.. ._ _ __ _

I.-Exposure to"asbestos dust
2. Exposure to lead from mixing operati.ons

C. ASK Ind~~~ial Bearings
- ASK ind~t~ia!~ge~ings are:special wear and heat resistant bear­
ing made by the company. The bearings are made by_first impregnating
a: cloth with various resins and-then winding this cloth or hot press­
-iiig= it: _to form th.~- product ~ - _-'nt!,se bearing~~_ are- used _'Luite exten~ively
In-iron and stee!---foundries.--'------" '----- ;.. ----~~ -- ---.- ---- ..-----

A preliminary industrial ~ygiene survey of th.e plant was also conducted
to try to evalu-ate general nousekeepi.ng and ventilation systems;'.

Finally the linings are drilled with the proper holes, finish ground,
inspected,_~d p~~k~ged for shipment .

-following the initial_ ~uring operation. the coils are surface ground
and-cut-:to -length on band-saws. __ Depending on. cus tomer:::.specifi cations •
th~_)injng_may undergo another curing operation.

INSPECTION OF THE PLANT

The-main purpose' of-the asbestos dust survey conducted at tne plant was
t~ ~aluate t~e _~~~~tos. ~amp!ill~_ ~~~~ig~~ ~l:lrrently ~e~_. by_ t~ U. ~~
PUbl~c-Healt~-Serv1ce.··~o,dothis, s1mUltaneous-samples were taken
(85 -pairs on th.e same'- side of the man and 23 sets on opposite sides) to
checK'the reproducibility of the aSbestos~samplingUnoer field conditions'
witn="relativelr low concentrations. The majority of the sampling was
conducted at the same machines in the cutting, grinding and drilling of
aut6--li.nirigs~foX: tnree consecutive-days' ori71:h.e=- first -ana: second· shift ~ in
order'=" to"""also SUppiy dafa: on- variations -.of~ concenti-iition oE asbestos witlL
the ~ shift: and-day of:,-week. :-'~The~ remainder of the samples came from th.e
preforming and hot press areas. A special study was done to determine
the-: effect-of-h.eavy background on sample resu~ts.

;: .... : :-~ -". ::..:... -: -:- .. ;.. - :. ::-.. _.:- -..: ~ ~~ -:- =-_..:. "- -: -. :- -. -'. : ~: - - .

SURVEY: PROCEDURES - "- - .:

After mixing, the raw materials are extruded in the form of a tape
which is wound into a coil. The coil is then placed in an oven for

~ __ initial curing.
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Caution needs to be exercised toward some of the raw materials (see
Table 1) that are encountered. Indiscriminate use of such things
as carbon black, litharge. and hexamethylenetetramine would be haz­
ardous. Also, noise levels could be excessive in some areas.

Personal Protection: -The only worker in the plant seen wearing a
respirator was in the_hot press area. __ Safety clothing such as rubber
aprons and ear protection are provided where appropriate. Safety
glasses are required of everyone inside the manufacturing area. There
is a pI:Ogram to-finance_ the pur-..hase of safety shoes, but this is
volWltary.

-Ventilation: Local exhaust ventilation is used quite extensively with
ductwork at almost all operations. The contaminated air is vented to
22 American Air Filter_"Roto-Clone" type "N" wet dust collectors with
a total design capacity-of-3l4,740 cfm. Design specifications are given
in Table 3. None of this air is recycled. The sludge from the wet
collectors is taken through a series of three settling ponds to clear
the water. A pumping station is located at the last pond to recycle
some water. The water is evaporated and absorbed so none of it is allowed
outside company property. Sludge is cleaned from the ponds about once
a year and piled in molU'lds on company property.

Make-up air is proVided, but not enough to prevent a noticeable negative
pressure inside the plant. The tota:I capacity of the make-up air is
155,000 cfm from 10 lU'lits. .

-Ventilation layouts of areas sampled during the special survey are
shown in diagrams 2 and 3-. -- Table 4 gives the results of the ventilation
survey. __- --,-: ---- - -:-->, ::--::-:~.::<::':--=:" - - ---

The method used to make the mixes is_good in that raw materials are not
handled by hand. A -cart goes down a: rail and under a series of hoppers
each :containing a part--of~ _th.e mix. -The- mixer stops the cart at the
appropriate hopper and puts in that chemical. Each hopper is ventilated
individually. The nice part about this system is that the chemicals are
loaded by vacuum lines into the hoppers. Unfortunately asbestos cannot
be included in t~s method since it is not a loose powder and is broken­
into the mix cart at the end by hand.

It appeared that the collection an~ disposal part of the ventilation
system is adequate and performing as· designed, but improvements could
b~ ma~e__~!1 the_du~t w~_~~ and especially.. the hooding. The duct velocities
are quite high, but more emphasis should.be placed on using enclosed or
flanged ~ooding as near the source of dust evolution as possible.

-4-
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From this and past surveys, it appears that the areas of potentially
excessive asbestos dust_~xposures_are the mixing and preforming areas.
The following are recommendations for some changes which are necessary
to improve conditions at the plant:

,-
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CONCLUSIONS AND RECOMMENDATIONS

1.. A method needs to be developed for loading asbestos into the
mixers which would eliminate hand loading. - Until such a method
is developed, asbestos mixers should wear Bureau of Mines approved

_respirators. __ __ _ _ __ __ _ _
2. Ventilation improvements are indicated at the preforming stations.
One such improvement would be to p~ace hoods closer to the area of
dust generation and use a more enclosing type hood. Another method
would be to automate the block preforming operation a~_has been ~pne

:::- .:_for_ disc brake preforming. __ _, _::.-:::, :.::-- - - - ,_ __ ___
, 3. More make-up air should be provided to prevent ventilation 'systems

from being starved for air.
---4. Once the modifications have_ been _done -on the ventilation systems

~:-_=-'and :the systems are balanced" all blast _gates_ should_ be_wel(1ed in:_
-:::-:-position to prevent th.em from being altered•

Housekeeping: In general the housekeeping was good. There is usually
sufficient space in the aisleways. Painting and a general cleanup was
in_progress during the time of the survey. Brooms and ~ large vacuum
floors weeper were used for cleaning. The major problem in housekeeping

'11' was:-t.!t~_f~.g,::en~_,!_~e of compressed air__to-:blow.9ff machinery.. :__
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TABLE I

POTENTIALLY HAZAP.DOUS RAW MATERIALS

USED BY

1fBEX CORPORATION

AMERICAN BRAl<EBLOK DIVISION

Asbestos Fiber

Litharge

Lead Powder

~~~~ethylenetetramine

Phenolic Resin &Polyrez Resin

Paints

Carbon- Black

Coal

Zinc Dust &Zinc Powder

Nuisance Dusts

...

-10-
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TABLE II

~. __ u __ Meaning-

Drill Press

Edge Grinder

Multipress Drill

Preformin.g Station
-=:"::':':-Ripper

. Band --Saw' - .

Surface Grinder

DP
EG -- - : .--

MO-
- -_.

PF ~--

R:': '~: . .:...:.:'~'-

S'-' .,

SG

. - - ..

ABBREVIATIONS USED IN VENTILATION DIAGRAMS

The foZZoun.ng ventiZation diagrams use the above codes and

denote where the sampZing was done during the sPeaiaZ

survey at Winchester in the prefo~ng and finishing
area.

-_._---_._-"-_.
Abbreviation

... -,,,._ ,.. ~ ~-
_~. ~"--=-" __---:-"_'__ " -r_ '•. ~ _..... '. ---.-.... "':"..-.--=--.. --.,_.__..,.._~--.- .. - .... _e.- •.-:---_ ......__.......__ ~ .• - .. _-_~_.• -/~;,...--"'="""-----.....-.........---..--_...-......._------------------------­- -.1-";-, ...
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4.69

Design Inlet
Static

16,000

Pan
C. P.M.

50

Motor
H.P.

TABLE III (continued)

16 N

TypeLocation

New Addition20

Coz:Lector
# _. _. _.._-_ .. --

.. I-----------;.;...;;..~~--.,;.;.;..---.;;;......;;~~.........'-'-----------------------

.. -, :. ~..;.

- .=---,.,".

-.::-. 21

22

Metallic Sintering Building

New Addition

4 N

20 N 60

4,000

20,000

2.50

4- - 6

..~. ~

'-
• ~. ':'L

'-"

Tota~ ~8igned E:rhutz!3.t !'oZwne - 314~ 740 cfm

-. __.._--_.- ----- - ...__ ._--

("_:~:.- - '.- .'

. --_.~-~;. __.

------- --_.~ ---_ ..-

: ',:' ~-=.

-,

'. ~
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~.: .:;...:~: -RESULTS OF VENTILATION SURVEY

2

3

3

3

19

19

18

18

2

2

2

18

18

18

18

5"

7"

5"

5"

5"

4"
6"

5"

5"

5"

6"

7"

4"

4"

1 " x 15"
10" x 15"

1 II X 15"
10" x 15"

Duct Vented to
I>i.ameter .. ·CoUector 1

250
700

166
416

818

1297

522

1269

VoZwne
CFM

315

438

411

151

151

2_23
.. - 751

771

680

Hood Type

=-:-=.. - =: ~ .

Slot
Grate

"..

Slot
Grate

-14-

Underneath

Underneath

Underneath

At Drill

At Drill

Wheel
·-Unaerneath

Underneath

At Wheel &
Underneath

At Wheel &
Underneath

Underneath

Blade &Underneath

Blade &Underneath

Blade &Underneath

PF-20

R -- 1

S 1

S 3

S 4

PF- 1

SG- 6

EG- 1

SG- S

Machine
CodeMachine

Multipie Drill_#4._..:..:...:.._:_MD- 4

Multiple Drill #S MO- S

Multiple Drill #6 MO- 6

Drill Press #5 DP- 5

Drill Press #8 DP- 8

SG- 4Surface Grinder #4

Edge Grinder #1

Surface Grinder #5

Surface Grinder #6

Lining Ripper II

. Cut-Off Saw #1

Cut-:-Off Saw #3

Cut-Off Saw #4

Preform Station #1
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230 Hot ~essing

Hot Press Operator 26 0.8
Hot Press Operator 29 7.0
Hot Press Operator 30 0.2
Hot Press Operator 3'1 0.6
Hot Press Oparator 33 3.0
Hot Press Operator 34 0.5
Hot Press Operator 35 0.4

- .. -:..::r.,
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American Brake Shoe
Winchester Virginia
Survey Date: May 1971

OPERATION AND JOB
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American Brake Shoe
Winchester Virginia
Survey Date: May 1971

PERSONAL SJ!lfPLES
OPERATION AND JOB SAMPLE CONCENTRATION

- ,-_._-_. -,- - -- --'. --- - _.- - # _.- _ FIBERS >5lJ/ca

. 230 Hot Pressing (continued)
Hot Press Operator 36 0.8
Hot Press Operator 37 0.5
Hot Press Operator 38 0.3
Hot Press' Operator 39 0.4
Hot Press Operator 40 . 2.4
Hot Press Operator 43 0.6
Hot Press Operator 44 .1.0
Hot Press Operator 47 0.7
Hot Press Operator 169 4.0
Hot Press Operator 176 0.1
Hot Press Operator 184 0.6
Hot Press Operator "188 0.5
Hot Press Leader 192 0.5
Hot Press Foreman 180 1.7
Hot Press Duster 28 3.0
Hot Press Service .46 0.5
Hot Press Service 177 1.1
Materi a I Mover 41 3.6 £;.:~

Materi a I Mover 42 ~ 0.5
Furnace ivian 32 0.'1
Hot Press Mechanic 191 0.2
Hot Press Set-Up ~8n 25 0.2
Sweeper 48 0.8

240 Baking
Oven LoaCler 16 I .5
Oven Loader 60 - .J.2
Oven Loader 102 . :'"1'.4
Oven Loader 104 I • I
Oven Loader 171 I .4
Oven Loader 178 I • I
Oven Loader , 182 2.1...
Oven Loader - 186 0.8
Oven Loader 217 1.3
Oven Loader 237 0.3
Oven Loader 238 0.3
Oven Loader 241 1.4
Oven Loader 242 2.0

-31-

, ;:



-_...- .
•••••__• 'L .' ' J_'J • .z __ • ..... " •• _~ ~__ ._ • _•• :..,..............t:IIo,...~_~---._~.

----- ------_.__ .. -

.:J!1.0 .Baking (continued)
.Oven Hel per

Arrierican BriJke Shoe
Winchester Virginia
Survey DiJte: May 1971

0.6

·1'.8
~. 7
4.3
1-.9
4.0
1.7
,2'.6
9~2
3.3
2.6
O~5

0.7
5.0
0.7
g.8
2~6
La
4.f
fd
2~2
/ .5
2.7
3.6
5. I
2.8
2.2
0.5
5 ..8
1.4
1'.0

11.5
1.4
/ .0
I .4
2.7

114
1-31

.132
133
/62
/63
166 -
168
69

:'70
"164

88
148
160
16/
167
125
'~S9

61
93

103
134
135
141
U
72

212 .
68

--. 213
-145

'-62
136
/46
165
139

.. " .

~ '-' -=-- PERSOllAL -S;.j.IPLES
~$AMPLE -eONCElJTPJfTION

_______fllL- -EiBERS..:?~lJtac-
-OPERATIOlJ AND JOB

Grinding & Sanding
Surface Grinder ­
Surface Gri nder
-Surface Gti nder
Surface Gri nder
Surface Grinder'
Surface Gri nder
Surface Gr i nder
Surface Gri nder
Edge Gri nder .
E"dge Gr i nder

.. Edge' Gr inder
Radius Grinder
Rad I us Gri nder
Radius. Grinder
·Rad ius Gr i nder
Radius_Grinder
eore~Grinder

Bjanthard Grinder.
Grinder, c "

Grinder
Gri nder
Gri nder
Grinder
Gri nder
Finisher
Finisher
Finisher'
Sander
Sander
Gri nd i n9 Leader
Inspector
Forklift Operator
Forkl i ft Operator
Forklift Operator
Foreman

.250

,:-~:.~, .
..-....

I ...• ~.. :.
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American Brake Shoe
Winchester Virginia
Survey D~te: ~~y 1971

, .

PERSONAL SI1!1PLES
. OPERATION AND" JOB . SA1-fPLE CONCEilTRATION

- # FIBERS >5lJ/aa, .

-260 ,'~~ting and DPiZ Zing
'Do-All Sa\'/ Operator 57 1.0
Do-All Saw Operator 109 0.8

, Dci-AII Saw Operator 113 1.8
Do-All Sa\'/ Operator 1/6 0.7
'Qo-AII Saw 0pE!ra-ror 1/7 3.2
Do-AI I Saw Operator 118 0.6- Cutter Operator 206 1.1
Core ,Saw Operator 121 1.2
Core Saw Operator 123 3.3

,-Core Saw Operator ' 214 0.7
.Ri ppcr 65 5.4
Rf pper 122 3.2
~Ri.Dper 130 2.8
:"RI pper 140 4.8
Semi-Auto Dr I Operator 79 0.4
Semi-Auto Dr I Operator 80 3.6

-Automat Ic Dr I Operator ' .. "74 0.6
-AiJfomatic--Dr I Operator -83 :0~9

~Au IOnic I i c Dr I Ope r'Ct<,w '-,85 ··0.7
':'Automatic Dr I Operator : -87 0.6
:Auf6maffc Or f Operator :90 '0.6

'--":., ~AutomC:lti c Dr I Operator 147 1.6
." .-.

;Alif6matic Dr I Operator 1'49 :·4.8
-

Automatic Dr I Operator 150 0.4
Drill Press Operator 67 2.0
Dri II Press Operator 152 0.6

.Dri II Press Operator 157 0.3
Dri II Operator 64 3.3
Drl", Operator 143' 2.8
Dri II Operator 144 3.3

'Orlll Operator 158 0.2
Dri II Leader ... 66 0.8
Counterbore Operator . 63 0.8
Dri II Inspector 159 1.2
Set-up Leader 82 1.2
~ja i ntenance . 91 0.0
Production Helper '86 0.6

--------......---~..-.~---___:~-..--......-----_j-.. ---.....,-..,ooo-t:e'"""'?""----~
, ... --"--:.:- .~ '....-.- - .... : .....~,:,..- -,.,......':.--=.- ...__. .__.. .._ ..__ - 0.__ --
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Am~rican Brake Shoe
\oli nchcs1"er- Vi rg in i t:l

Survey D~te: May 1971

-.-.--- .-;- OPERATION AND JOB ---- . -
PERSOllAL S/Jj'J?LES

--- - S-A/·fPLE CONCEl1TRATION
# FIBERS >5~/cc

'"..;"

'."
.'
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270 Bor~in3 and Riveting
Bonder 170 0.7
Bonder 172 0.6

--- .~8<?nder __ 173 0.5
- Bonder 183 0.3

Bonder 185 0.5
Bonder 234 0.9
Adhesive Appl icator 230 1.7

.- Adhesive Appl icator 231 5.7
Adhesive Appl icator 232 2.5
RI vetor 75 2.7
Rlvetor 81 0.8
RivAtor .233 0.9

280 Inspection and'Packing
Brander 151 1.1
Brander 153 0.4
Brander 154 0.7
Brander 155 0.6
. Inspector .73 0.6
Inspector 84 O. I
Inspector 89 0.7
Inspector 94 0.7
Inspector 156 I .9
Inspector 181 0.5
Inspector 190 1.5
Inspector 215 0.8
Painter 76 1.7
Pa nter 77 0.6
Pa nter 78 2.0
Pa nter ..... 124 4.6
Pa nter 126 0.6
Pa nter 127 . 0.8
Pa nter 128 0.7
Pa nter 129 3.4
Pa nter 142 3.7
Packer 92 1..3
Packer 95 0.4
Packer 96 0.4

.I
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American Brake Shoe
Winchester Virginia

. Survey Date: ~~y 1971

'oJ.

OPER~TIOH' AnD JOB
PERSONAL SAMPLES

_SAJ.fPLE CONCENTRATIOll
------ #'- --"---PIBERS >5lJ/cc

,"­..

'J
' ..

. 280 Inspection and Packing (continued)
Shipping Clerk 179 _ 0.3
Sh Ipp ing Fo reman 187 0.2
Spray Booth Operator 201 2.4
Spray Booth Operator 202 - 2.2
Spray Booth Operator 203 I .5
Drying, Oven Loader 218 1.1
Forkl ift Operator 174 O~O -
Forkl ift'Operator 175 0.4

290 MisceLZaneous
J\8K

I _ ...1._ r.____~__
207 1.7\-u IIIC 'Vt'CI (J I \,,/&

ASK Lathe Operator 208 0.9
ASK Lathe Operator 209 0.4
ASK Finisher 210 1.0
ASK Finisher 211 1.0
ASK Press ing 216 0.7
Die Cleaner 204 1.5
Qua.lity Control Lab Technician 10 I .3
Quality Control Lab Technician 13 0.9
Qual ity Control Lab Technician 14 0.3
Pi lot Plant Operator II 1.2
Pilot Plant Operator 12 1.6
f'llct Plant Operator 100 1.3
Rubber Mi I ( Operator 17 1.0

..
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sur~"~f'\RY TABLE

Atl£RICNJ BPJ\Y.E SHOE

WINCHESTER VI RG II'J J A

SURVEY O!'.TE: I'IAY 1971

OPEP.JlTIOtl & CONCENTRATIONS,) FIBErS >51J./cc
NUl1BER OF SAMPLES () LOW.', HIGH NEAiJ % CONC. Z CONC. % COliC.

_, ~..:_=..:._.~=___ ::- ~~_._~. ', -> 2 ---_c,---,'~6 .. ---.. >10

..

. -' -

- --- . __..--- - ' . -- _.._. --- .--
- -----

Mixing, Coating, Extru~ ing 0.0 8.4 1.6 16. I 9.7 0.0
(31 )

.. -'. -----Formi ng .-.-.- . 0.0 5.2 1.8 32. I 10.1. 0.0
(28) .--:--....

Hot Press ing 0.1 7.0 1.2 20.0 3.3 0.0
(0)

-,

Baking ~ -- - 0.3 2. I 1.2 14.3 0.0 0.0
(14)

-- '
-_ ..-- ...

,..,~---

Grinding & Sandi.ng -- 0.2 17.5 2.7 51.4 I I .4. . 2.9. .:.... -
(35)

... --

Cutt ~.(jg & Dri II:Cng __ -. 0.0 5.4 1.7
.- ..

32.4 2. 7.~. : 0.0-'

(7) <. ---- -'- - ,.-
.. ::.,::. :. -:.,:::- - -

-:

-- . ,

Bondi ng & Ri vet." ng
_. -- . 0.3 - , _.5_. 7. I .5 25.0 8.3 , 0.0.. ' -- . -

-- (12) .:.:;: -- .- ---
-- .. -.- - - "-" ~

- ----
Inspection Pa.ck i !I~-

- - - - -- --
eo 0'.0 - 4.6 1.2 J8.'8 0.0 0.0

'"
" (32)

Miscel Janeou's 0.3, 1.7 I • 1 0.0 0.0 0.0
( 14) --

".: .
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