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1 David M. Glaspy, Esq. (SBN: 95332) 
Gary F. Lundry, Esq. (SBN: 120845) :. 

2 LAW OFFICES OF GLASPY & GLASPY, INC. 
One Walnut Creek Center 

3 100 Pringle Avenue, Suite 750 
Walnut Creek, California 94596 

4 
Telephone: (925) 947-1300 

5 Facsimile: (925) 947-1594 

6 
GARLOCK INC 

7 Attorneys for Defendants 

8 

9 IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA 
IN AND FOR THE COUNTY OF SAN FRANCISCO 

10 

11 
IN RE: 

12 

13 COMPLEX ASBESTOS 
LITIGATION 

14 

15 

) 
) 
) 
) 
) 
) 
) 
) 
) 

-------------------------) 16 

Case No.: 979369 

GARLOCK INC'S AMENDED 
RESPONSES TO GENERAL 
ORDER NO. 129 
INTERROGATORIES 

17 TO ALL PARTIES AND THEIR ATTORNEYS OF RECORD: 

18 Defendant GARLOCK INC, a corporation, hereby responds to San Francisco 

19 General Order 129 Interrogatories as follows: 

20 Amended Response to Interrogatory No.1: 

2 1 James E. Heffron 

22 Amended Response to Interrogatory No.2: 

23 James E. Heffron; Vice President and General Manager Hydraulic Components, 

24 Garlock Inc (since 1975), 1666 Division Street, Palmyra, New York 14522. 

25 Amended Response to Interrogatory No.3: 

26 A-E Garlock Inc (no punctuation) is an Ohio corporation with its offices at 3 

27 Coliseum Centre, 2550 West Tyvola Road, Charlotte, NC 28217 and a principal 

28 manufacturing facility and sales office at 1666 Division Street, Palmyra, New York 14522. 



1 The Garlock Packing Comp~!1Y was onginally incorporated In New York on 

2 March 27, 1905. On April 24, 1960, the name was changed to Garlock Inc on March 3, 

3 1975, a Delaware corporation with the same name was incorporated and on May 12, 1975, 

4 the New York corporation was merged into the Delaware corporation. On November 25, 

5 1975, Colt Industries of Ohio was incorporated in the State of Ohio and on January 28, 

6 1976, Garlock Inc was merged into Colt Industries of Ohio which immediately changed 

7 its name to Garlock Inc. 

8 Garlock is authorized to do business in California and its registered agent is 

9 C. T. Corporation System, 800 South Figueroa Street, Suite 1000, Los Angeles, California 

10 90017. 

11 F. Garlock is an incorporated wholly owned subsidiary of Coltec Industries 

12 Inc., 3 Coliseum Centre, 2550 West Tyvola Road, Suite 600, Charlotte, NC 28217 and a 

13 principal manufacturing facility and sales office at 1666 Division Street, Palmyra. 

14 G. Granda Plaza, 17291 Irvine Slv.d., Suite 412, Tustin, CA 92780. Regional 

15 Sales Office. 

16 Amended Response to Interrogatory No.4: 

17 No. 

18 Amended Response to Interrogatory No.5:: 

19 . Not applicable. 

20 Amended Response to Interrogatory No.6: 

21 Not applicable. 

22 Amended Response to Interrogatory No.7: 

23 Not applicable. 

24 Amended Response to Interrogatory No.8: 

25 Not applicable. 

26 Amended Response to Interrogatory No.9: 

27 Garlock has no specific custodian of records. However, James Heffron would be 

28 the person most knowledgeable. 
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1 Amended Response to Interrogatory No. !O: .. 
2 James Heffron/Bob Johnson, Garlock Inc, 1666 Division Street, Palmyra, New York 

3 14522. 

4 Amended Response to Interrogatory No. 11: 

5 Garlock has not employed, retained or otherwise engaged phYSiCians, industrial 

6 hygienists or others to conduct medical research. Garlock has had six part-time plant 

7 physicians since 1920. They are as follows: 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Dr. C. C. Nesbitt (deceased) 

Dr. J. D. Bramer (Deceased) 

Dr. K. K. Kapur 
1269 Pittsford Palmyra Road 
Macedon, NY 14502 

Dr. William G. Fallon 
602 7th Street 
Liverpool, NY 13088 

Dr. B. Maureen G. Fallon 
P.O. Box 477 
Celoron, NY 13088 

Dr. Tillman F. Farley 
Garlock Inc 
1666 Division Street 
Palmyra, NY 14522 

19 Amended Response to Interrogatory No. 12: 

20 Please see attached Exhibit A. 

21 Amended Response to Interrogatory No. 13: 

22 A. No. 

23 B. No. 

24 C. No. 

25 D. No. 

26 E. No. 

27 F. No. 

28 G. Yes. 1974 to 1980. 

3 

8/30/20 - 8/01/56 

8/01/56 - 7/04/72 

10/23172 - 08/14/79 

1 0131179 - 03/01/88 

09/15/88 - 08/28/90 

1 0109/90 to Present 
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H. Yes. 1966 to 1979. 
, .. 

I. No. 

J. No. 

K. No. 

L. No. 

M. No. 

N. No. 

O. Yes. 1972 to present. 

P. No. 

Q. No. 

R. No. 

S. No. 

T. No. 

U. No. 

V. No. 

W. Garlock Inc objects to this interrogatory on the grounds that it is overly 

broad. Notwithstanding and without waiving the foregoing objection, Garlock states that it 

has been a member of five organizations which may have dealt with asbestos containing 

products: 

1 . The Fluid Sealing Association (formerly Mechanical Packing 
Association) (member 1933 to present). (Representatives: Clay Jewitt 
and Roy Whitaker. 

2. Asbestos Textile Institute, Inc. (member from approximately 1966 to 
1979 - Garlock acknowledges that a review of ATI minutes discloses 
an earlier membership period during the 1940's, but Garlock has no 
other record of information as to such period.) (Representatives: See 
attached Exhibit 8 of Garlock delegates who attended various 
meetings sponsored by the A TI. ) 

3. Asbestos Information Association of North America (member from 
approximately 1974 to 1980). Representative: Alexander Kuzmuk) 

4. 1American Society for Testing and Materials (member from 1945 to 
present). 
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1 5. National Safety Council, (member from 1922 to present). 
... 

2 Amended Response to Interrogatory No. 14: 

3 

4 

5 

A. 

B. 

C. 

See response to Interrogatory No. 13. 

From the Fluid Sealing Association "The Fluid Sealing Handbook". 

The Air Hygiene Committee. 

6 Amended Response to Interrogatory No. 15: 

7 No. 

8 Amended Response to Interrogatory No. 16: 

9 No. 

10 Amended Response to Interrogatory No. 17: 

11 No. 

12 Amended Response to Interrogatory No. 18: 

13 The information sought is beyond the scope of permissible discovery ~nd seeks to 

14 require Garlock to create work product and to tum it over to plaintiffs counsel, all of which 

15 would place an undue burden upon Garlock. Garlock states that it has, for many years, 

16 maintained in Palmyra, New York, an informal, in-house depository of technical and 

17 engineering data for use by the technical and engineering staff of Garlock. Garlock does 

18 not have information as to when such library was established. Garlock has had no 

19 librarians as such. However, clerical personnel performed, on a part-time basis, some of 

20 the functions normally handled by a librarian. From the records available to Garlock 

21 names of these employees or their supervisors cannot be determined. Garlock has not 

22 maintained a card catalog or any other list of such information. 

23 Amended Response to Interrogatory No. 19: 

24 See attached Exhibit C ~Hemeon Report. 

25 Amended Response to Interrogatory No. 20: 

26 No. 

27 Amended Response to Interrogatory No. 21: 

28 No. 
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1 Amended Response to Interrogatory No. 22: .• .. 
2 No. 

3 Amended Response to Interrogatory No. 23: 

4 Garlock products at issue in this case are those to which plaintiffs allege to have 

5 been exposed. Garlock states that during the course of continuous investigation, 

6 observation, experience and study of its products and their use, there has never been any 

7 competent scientific or medical evidence or reason to believe that Garlock products pose 

8 any health hazard, potential or otherwise, to persons using such products. Garlock has 

9 had numerous studies conducted for it. These studies are available for inspection and 

10 copying at plaintiffs (co-defendant's) expense at Garlock Inc, 1666 Division Street, 

11 Palmyra, New York 14522. 

12 Amended Response to Interrogatory No. 24: 

13 a. 

14 b. 

15 c. 

16 d. 

Yes. 

Mandatory. 

Garlock is not in physical possession. 

Marie Warda, RN. 

17 Amended Response to Interrogatory No. 25: 

18 See attached Exhibit C "Workers Compensation Claims", 

19 Amended Response to Interrogatory No. 26: 

20 No. 

21 Amended Response to Interrogatory No. 27: 

22 

23 

24 

25 

26 

27 11/ 

28 III 

a. 

b. 

Belmont Packing & Rubber, Philadelphia, PA; Crandell Packing 

Company, Palmyra, New York; Dealers Steam Packing Company, 

Palmyra, NY; US Gasket Company, Camden, New Jersey. 

Belmont 11/21/30; Crandell 5/10/39: Dealers 4/16129; US Gasket 

8/30/55. 
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1 Amended Response to Interrogatory No. 31: 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

a. 

b. 

c. 

d. 

Garlock, Belmont, Guardian, Chevron, Lattice Braid, Palmyra 

Paperpak have been the principal marks. Gaskets, sheet and/or 

packing would be the generic name, for asbestos and non-asbestos 

products. 

Garlock does not have the information necessary to respond to this 

interrogatory. Garlock began the manufacture of asbestos-Gontaining 

products at least as early as 1907. 

Garlock encapsulated compressed asbesstos gaskets are still 

manufactured. Garlock's last sale of asbestos-containing packing 

was in approximately 1982. Manufacture and sale of other gasket 

products has been discontinued mostly during the decade of the 

1980's. 

Garlock states that it has and does make a wide variety of products, 

many of which have contained asbestos and many of which have 

contained no asbestos. Among the specific products which Garlock 

has and does manufacture are asbestos gasket and asbestos sheet 

(from which the purchaser cuts gaskets). Garlock asbestos sheet is a 

mixture of asbestos fibers, curing agents, reinforcing fillers and 

elastomers (natural rubber or synthetic polymers having the elastic 

qualities of rubber). Asbestos fibers are machine_ blended with the res 

of the mixture until they are thoroughly coated. The entire compound 

is then heated and rolled into sheets and is continually compressed to 

form a tough, impermeable, homogenous material that looks like 

linoleum. 

Other gasket materials were made from woven, long fiber, asbestos 

yam impregnated and encased by layers of metal or encapsulated 

with a P.T.F.E (Polytetrafluoroethylene) resin envelope. Garlock 

8 
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10 

11 
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

e. 

asbestos packing mater;als consisted of woven asbestos 
~ 

encapsulated in either elastomeric compounds or metal foils and/or 

impregnated with lubricants. 

Garlock gasket materials are primarily used for static sealing of steam 

line flanges, cylinder heads of engines, compressors and refrigeration 

equipment, fluid conduits, etc. Garlock packing materials are 

primarily used for dynamic sealing of machinery. 

Finished compressed asbestos sheet is either cut into gaskets by 

Garlock or sold for use by others in cutting gaskets. Garlock's 

compressed asbestos sheets and gaskets are treated with an anti­

stick releasing agent which reduces any tendency of the gaskets to 

adhere to pipe flanges during the removal and replacement. This anti 

stick agent facilitates the removal of old gaskets without.generating 

dust. Other Garlock products com in specific sizes for application an 

do not generally require modification before or during application or 

use. Garlock objects to portions of this interrogatory until such time 

as proper orders are entered concerning the production of proprietary 

information. Notwithstanding and without waiving the foregoing 

objections, Garlock states that from 95% to 98% of its asbestos­

containing products have been made only with chrysotile asbestos 

fibers and that the remaining 2-% to 5% of such products were made 

only with crocidolite asbestos fiber. Depending upon the type of 

product involved, the percentage of asbestos contained in these 

products had ranged from about 10% to 85%. 

Garlock states that it does not have records which would indicated 

when it started and/or stopped using any particular type or style of 

packaging. For probably at least 50 years, the dominant colors of our 

packaging materials have been yellow, red and black. Sometimes 

o 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 1/1 

black and predominated, and at other times. yellow has been the 
, .. 

dominant color. However. the three colors have usually been used 

together All of its products, both those containing asbestos and thos 

containing no asbestos. have always been sold under the GARLOCK 

name. In addition, the Calipers and Scale trademark was used with all 

of its products from about 1900 until approximately 1968. 

f. Garlock gasket materials are primarily used for static sealing of steam 

line flanges, cylinder heads of engines, compressors and refrigeration 

equipment, fluid conduits, etc. Garlock packing materials are 

primarily used for dynamic sealing of machinery. The vast majority of 

Garlock products both asbestos and non-asbestos-containing, are 

designed for use in sealing fluids. 

g. Many of Garlock's asbestos-containing products have qeen on the 

U.S. Government's uQualified Products List". Garlock's compressed 

asbestos sheet that is manufactured today is still on the list. 

h. Garlock states that its principle suppliers of raw asbestos have been 

Lake Asbestos of Quebec, Johns-Manville and Bell Asbestos Mines. 

I. Garlock did not sell, ship or supply raw asbestos. Garlock states tha 

most of its product sales were on a direct basis until the mid-1960's. 

At that time, the decision was made to utilize distributors for sales to 

maintenan~ and repair customers and after a conversion period of 

several years, the majority of Garlock product sales are made through 

distributors. Garlock products in making their products. Garlock 

does not have records of its direct sales prior to the utilization of 

distributors nor sales by its distributors to specific customers. 

1. See attached listing of Garlock Distributors in Califomia (see 

Exhibit E) .. 

10 



1 

2 

3 

4 

5 

2. 

3. 

Garlock does not have the information necessary to respond to 

this interrogatory. See above answer. 

Garlock states that it does not maintain separate compilations 

of sales records for its asbestos-containing products or for 

sales in specific states or sUb-division s thereof. 

6 Amended Response to Interrogatory No. 32: 

7 Not applicable. 

8 Amended Response to Interrogatory No. 33 

9 Not applicable .. 

10 Amended Response to Interrogatory No. 34: 

11 See response to Interrogatory Nos. 29 and 31. 

12 Amended Response to Interrogatory No. 35: 

13 Garlock states that it has, from time to time, sold some of its product~ for resale 

14 under other labels. Some of these products contained asbestos, others contained no 

15 asbestos. Garlock has no record, knowledge or recollection of any written distribution or 

16 sales agreement concerning such products. 

17 Amended Response to Interrogatory No. 36: 

18 Garlock states that the vast majority of its products have bee self-manufactured; 

19 however, from time to time, Garlock has purchased a few asbestos-containing products 

20 from other manufacturers for resale, but there is no reason to believe that such products 

21 are germane {Q this litigation. 

22 Amended Response to Interrogatory No. 37: 

23 

24 

25 

26 

27 

28 

a. Garlock states that even though all of its products are safe and 

exempt from OSHA labeling requirements, all Garlock asbestos­

containing sealing products containing fully encapsulated asbestos 

fibers, have carried warning labels since late 1977 - either on the 

product or on the package. The test of the label has read: 

11 
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11 
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

CAUTION 

Contains Asbestos fibers. 
Avoid creating dust. Breathing 

Asbestos dust may cause 
Serious bodily harm. 

b. A similar warning notice has been contain ed in product literature 

published since 1977 that describes one or more asbestos-containing 

products. 

c. No. 

d. Not applicable. 

e. James Heffron. 

Amended Response to Interrogatory No. 38: 

The Garlock trademark has appeared on many products, including asbestos­

containing sheet and gasketing materials since as early as 1907. The Calipers and Scale 
. 

trademark has also been used on such products since as 1097, but was discontinued in 

about 1968. Garlock does not have records which would enable it to answer this 

interrogatory . 

Amended Response to Interrogatory No. 39 

No. 

Amended Response to Interrogatory No. 40: 

No. 

Amended Response to Interrogatory No. 41: 

Garlock states that over the years, it has prepared hundred of writings, instruction 

sheets, brochures and the like regarding its products. The majority of said writings have 

long since been discarded. 

Amended Response to Interrogatory No. 42: 

No. 

Amended Response to Interrogatory No. 43: 

Not applicable. 



/ 

i 

1 Amended Response to Interrogatory No. 44: 
, .. 

( 

2 Some Garlock personnel have been aware for a number of years that excessive 

3 exposure to asbestos dust may be hazardous to one's health. Garlock is unable to 

4 pinpoint when or how such personnel first became aware of the possible health hazard. 

5 However, there has never been any competent scientific or medical evidence or reason to 

6 believe that Garlock products, through normal use, have caused or contributed to any 

7 hazardous condition, potential or otherwise, since they are bonded and/or encapsulated. 

8 Amended Response to Interrogatory No. 45: 

9 See response to Amended Interrogatory No. 44. 

10 Amended Response to Interrogatory No. 46: 

11 Garlock has no such documents. 

12 Amended Response to Interrogatory No. 47: 

13 There has never been any evidence or reason to believe that contact ~ith this 

14 defendant's products is hazardous. Garlock has used numerous methods of warning its 

15 employees of the hazards of inhaling asbestos at work, but has issued no warning 

16 specifically to its employees regarding any alleged hazards related to its products, other 

17 than the warnings now used to accompany such products to customers. However, bulletins 

18 have not been used for such purposes in communicating with employees. 

19 Amended Response to Interrogatory No. 48: 

20 No. 

21 Amended Response to Interrogatory No. 49: 

22 Unknown. Garlock made direct sales until the mid-1960's. Since that time, the 

23 majority of Garlock product sales are made through distributors. 

24 See also response to Interrogatory No. 44. 

25 Amended Response to Interrogatory No. 50: 

26 No. 

27 Amended Response to Interrogatory No. 51: 

28 Not applicable. 
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1 Amended Response to Interrogatory No. ?2: .. 
2 Not applicable. 

3 Amended Response to Interrogatory No. 53: 

4 No. 

5 

6 Dated: June 19, 1998 GLASPY & GLASPY 

7 

8 

9 

10 By __ ~ __ ~~~~ __________________ __ 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

l~ 
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06/19/46 

03/08/56 

10/17/65 

02/11/66 

06/09/66 

10/05/66 

06/09/67 

10/06/67 

01/68 

02/08/68 

02/09/68 

02/07/69 .' 

06/20/69 

10/10/69 

02/06/70 

06/12/70 

Asbestos Textile Institute 1 

Garlock Delegates 
In Attendance At 
General Meeting 

G. Abbot 

G.E. Houghton, 
attended as a guest 

N.L.A. Martucci, 
attended as a guest 

G.E. Houghton 
& N.L.A. Martucci 

G.E. Houghton 
& Mr. Olson 

G.E. Houghton 

G.E. Houghton 

N.L.A. Martucci 
& G.P. Weiss 

G.E. Houghton, 
N.L.A. Martucci, 
G.P. Weiss & 
A. Kuzmuk 

A. Kuzmuk 

G.E. Houghton, 
N.L.A. Martucci 
& A. Ku%muk 

G.E. Houghton, 
R.E. Moore 

G. E. Houghton, 
S. G. Dixit & 
E. W; Fisher (guest speaker) 

G. E. Houghton, 
S. G.Dixit & 
A. Kuzmuk 

G. E. Houghton, 
S. G. Dixit & 
A. Kuzmuk 

G. E. Houghton, 
S. G. Dixit & 
G. P. Weiss 

Garlock Delegates 
In. Attendance At 
Air Hygiene Meeting 

None 

None 

Mr. Langlois, 
attended as a guest 

None 

None 

None 

" 

None 

None 

None 

S. G. Dixit 

None 

None 

None 

Garlock was a member of the Asbestos Textile' Institute from 
approximately 1966 to 1979. Garlock acknowledges that a review of 
ATI minutes discloses an ~rlier membership period during the 
'QAn'C! l-.,,+ 1':".,.1,., ... ~ ""CO ",., ,., .. h .. .,. ,.. ..... ,.,,..I"l ,.,,.. ;n~,.,,..,,,,,, .. i"'n a~ to such 



10/09/70 

06/10/71 

10/08/71 

02/03/72 

06/08/72 

09/20/72 

02/09/73 

06/07/73 

10/05/73 

02/08/74 

06/07/74 

09/27/74 

02/75 

10/03/75 

10/8/76 

Garlock Delegates 
In Attendance At 
General Meeting 

G. E. Houghton, 
s. G. Dixit & 
A. Kuzmuk 

s. G. Dixit & 
w. G. Brainerd 

s. G. Dixit & 
A. Kuzmuk 

s. G. Dixit & 
s. Kuzmuk 

s. G. Dixit & 

A. Kuzmuk 

s. G. Dixit & 
A. Kuzmuk 

s. G. Dixit & 
A. Kuzmuk 

s. G. Dixit & 
A. Kuzmuk 

s. G. Dixit & 
A. Kuzmuk 

s. G. Dixit & 
A. Kuzmuk 

A. Kuzmuk & 

P. s. Hanke 

A. Kuzmuk 

s. G. Dixit & 
A. Kuzmuk 

s. G. Dixit 
A. Kuzmuk & 
R. B. Pilmer 

A. Kuzmuk 
R. B. Pilmer & 
P. s. Hanke 

: 

Garlock Delegates 
In Attendance At 
Air Hygiene Meeting 

G. E. Houghton 

w. G. Brainerd 

None 

s. G. Dixit 

s. G. Dixit 

s. G. Dixit 

s. G. Dixit 

s. G. Dixit 

s. G. Dixit 

s. G. Dixit 

. . 
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for 

ASEES'roS TEITn! mSTI'lU'm 

JUDe 1 1947 

OB~ECT 07 INVESTIGATION 

This project was a prsl.1m.1.n4l'1 investigation of tho asbestosis 

problem in text1:1e plants of I!lembers ot tho Asbestos Textile IIlst1 tute 1 

nth the 1lIJI:lediau object ot de!in1l::Ie the spec1tic nature and. the DBgni· 

tude ot the problem in all 1 ta :phases. FraIl such a d.et1n1 t1on, the char­

acter ot a long·tem project eould be outli.ned. An original objective ot .. 
most 1l:med1ata importance ws to facilitate the e%CbaDso ot intormtiCll 

between member compe.n1es on successful methods of dust control and. other-

vise to promote a general improvement in that tield. 

SUMMARY 

The tacts upon vh1ch this report is be.aed were obtaiIled an T1s1ts 

during the past three months 1 to all plants of Inst! tute members (except 

OM, vho wished the visit postponed to a later date). Ccmplete cooperation 

vas extended at all plants. Dr. C. Richard Walmer, Med.1cal Director ot 

Industrial Hygiene FOUlldAticn, p50rticipated in visits to tl1ree plants 8Dd 

1n d.eTelopment of the medical concepts at this report. 

']he problem is seen to be composed.of three aspects which are 

discussed 1n three sections ot tbe report and. 8UlIlm!l"ited herevi th, as 

.. 



Pre~1"1 Dust Survey for Asbestos Textile Insti tut.e 
Ju:ce , 1941 

, .. 

Engineering. -. Mechanical me thods vere seen in use in ale or IIXl%"e 

plants which effected practical dust control in all operatioru!, bringing dust 

concent~t1alS down to five million or lower with one or two ex.ceptiCQS. It 

..., -. 

is proposed to prepare fonml detailed descriptions of these mthods tor gener· 

a1 distribution to mmbers of Asbestos Textile Insti tuts. 

Medical Suoorvis1on of Workers ••• ~ five plants have had e.n:r 

medical X·nll surve1B ot employees. In the others 1 therefore, there i8 a 

serious lack ot 1n:f'ormatioo as to the incidence ot asbestosis. The lack 18 

more serious 1 in a sense 1 because in moat of these plants no compensable C4Ses 

of asbestosis bave occurred to dxav attention of top ~ment to the problem. 

\lh1le the medical surve1 conduc ted b1 one plant recentl1 shova ~ a bout three 

per ceIlt of the empl01ees vith asbestosis, two other plants appear to have about 

20 per cent ot the1r empl01ees effected. 

Medical supervisioo of workers in this industr,r is at u-most 1m. 

pOri:1lIlce for the protection of both employee and. employer, not tc menticn otl'ler . 

cons1d.e~tiCll8. Therefore, it 1s strongly recoml!ended the. t each plant 1nsti· 

tute a pro~ at medical and x-rel examine.tiODS of all exposed workers as 

earl1 as practical. 

Physical Testiruc (D..lst Counts! etc.) •• The "mex1rmtm pen:a:18s1ble 

dustiness" for asbestos is comon11 taken to be five million particles per cubic 

toot. ~18 represents good. atta1IIment in the dust control progre.m. It 1s e~· 

pbasbed, hovever, that dust el1.m1nation to t.h..U extent does not posit1vel11.:l­

sure that no asbestosis Yill develop in some workers atter a long worldng ills 

(greater than 20-25 lears). Scientific ev14ence is obscure on this point. It is 

r&CClI!I!rt'nded, therefore, that studies be 1ni tiated a1m9d to develop another 



Prel1.m1na17 Due t SurveY' tor As bes toe Textile Ins ti tute , 
June, 1947 

,-ardst1ck, because 1 t 1s suggested. that vhen control below t1ve million is 

a.ttained, present d.ust count methods my not properly measure the rem1n1l:lg 

hazard. 

A detailed 8\UIlI!l417 ot recam:lendat1ons tor a long-tenll invest1satiC!1 

1s g1 yen at the end ot this report • 

. ' 



Pre11m.1nal'7 Dust Surve7 tor Asbestoe TerUla Inat! tute I 
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Praetical..lJ' all plants Tisi ted have bad one or more dust count sur-

vers mde ot their operatiCllS aM these data were ava1..lable tor the present 

studJ'. In addition, a tev samples were taken b7 the in'V8stigator in most plant 

These records vere studied and a re.nse ot concantratioos Judged to be 

moot representative selected. tor the SUllllBl'1 given in Table I. 'Where relative­

lJ" el:treme values appear it is an indication ot too teY data to permit a clceer 

estimte. 

Figures in the last colUCl are selected to 1Dd..1cate the .msn1tuda at . 
read.1lJ" attaiDable dust coneentre.tions vi th dust control measures nov in Ca:D:ll 

use j or Judged to be moat tJ'plcal ot an operation where no special duet centrol 

measures are emploled, e.B., r1ne sp1nn.1ng. 

Discussion of Ccaeentra ticna 

'!'be available dust count data tor operations in the preps.raUan rocn 

are ·high.lJ' variable and ret1ect the poorer accuraq in sampl1ns 1.Dherent in 

operatiODS that are 1ntennttent and ~scel.laneous in cbaracter. 1heae tisurea 

are I theretore I c~idered much less reliable than those tor other dep8r'i::centa. 

b t1sures tar card..1ns rocn dustiness indicate that with reaaomblJ' 

good enclosure and exhaust at the mch1Des, concentrations vell below three 

mill1cn are obtainable. J'our at the plants nsited exceed the tive m1ll1al 

l1a1 t lIB ter1a~. 

All the data tor mule spinners exposure 1nd1cate a vide variatiC:l in 

dust:1.ness, ranging !"raIl tva to eisht million', but the volume ot data are not 
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Preparation 

TABLE 1 

PRESmr S1'AtyS OF l!lST CONTROL III D'II'fE1\ED't PLJ\l!TS; 
DESCRIBED Ilf TERMS OF AVERAGE DJST SX!JlftS 

B C D E "I' Q B 

1-' ' .. 7 '-9 .. 1 .. 8 2-7 

Moat 'f7ploal 
I J vlth 

Control 

ao 7-11 Balow 1 

Carding 2-' 1-2 10-2' 4-12 11~' 2-41 2., 2-' '2-'0 4-11 2-' 

Mule ~plnnlng' ~ _ I., 6 __ - ____ '-7 _ 2 8 

Rlll8 Splnnl~_ __ 2-4 1-' 1-4 ,-, 1-2 2-8 8 1,-18 5-6 .. }-5 

Tvletl116 2-6 1-, '-1 2 _~ ... ~ __ ~g-4_u 2-1Q __ - _ _l~-l8 J~-9_~~_J!.1 
• 

~eaYlns . 1-2 1-' 11-1' 2-' 1-' 2-10 4-7 2-4 1-' 

Spoo11ns, 
Wln4tng 2~4 2 2-7 2 '-7 , , 
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great e~ to "ield a good. e.vere.ge. C~ntre.t10Zl8 far r1ng aphm1r.g 1'a%7' 

from one to five million although there 1s no strong 1ndica.ticn in tho a1'&ilAblo 

data of ms.rkad differences betveen this ope~tion and. mule sp1.M.ing. 

'!bere is a similar vide varie.tion in data tor tvisti%le (two to eisht 

million) I but there 1s SCJmS Just1!1caticn in these data for the opinion vide17 

held. that this 1s one of the dustier operations in the f1n1shing end. of the mil:l 

It is believed that occe.sional h1gh values in both ring sp1m1na em Ms~ 

reflect in S0m8 cases the sa.cpling procedure. If the large 1mp1nser is min­

tA1ned in one location and. there 1s e. stre.nd bree.la!ge in that 1I:!ced.1ate rlc1n1t:J 

the resultiDg whipping dust vill be reflected in that single sample and voul4 

not, therefore, be repreeentative of the Yorker's expOS'Ul"e. 

Dustiness in weav1ne opere.tiona reflects the use of In!I.ter tor dust 

control in some plants and. exhaust 8j"stem in others. The loveet concontra· 

tiona of OM to two million obtained in PlAnt A reflect highlJ' efficient vet 

weaving i:ethods there emploj"ed. Concentraticcs less than four to five mill1ca 

are readn.J' atta104ble b7 local exhaust methods as 1nd1ca.ted bl the results in 

several plants. 

The data for spool1ng and. w1nd..ing Opere.tiCllS are included. tor cc:m­

pleteness, but reflect miscellaneous opere. t100s and cmd.1 ticns. 'n1e dust re­

ported 1s often due to the effect of other r:ech1Iler,r in the SeJ:le rocm. These 

cons1d.e~ tions therefore e.ffect the relie. bill t;r of the~e data, as 1n tho ease 

ot ope~t1ons in the preparation roan. 
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, .. 

The tollov1l:la discussion of dust control p~ctice8 in the 1nd.ustz7 

il merolJ" an outline. To be useful to those who are respOllSible tor tho 

engineering in each plant, the,. Y1ll need to be set torth in the tom at 

detailed specifications describing deta1ls ot conatnlction, spec1t1ee.t1cna 

tor sheet metal. co~ctors, tor purchase ot tans of proper capacIq and tar 

dee1sn and opera ti en at dus t c ollectora • 

1I1shlJ' variable practices prevaIl in d11'terent plants and the mis­

cellaneous character at operations rlthin a s1nsle pls.nt mkea It,.1lDpractieal. 

to ton::W.a te II2SZl1' general s ta teren ta • HovsTer, 1 t m,. be sald that such Cal­

trol as is realized results tror:1 the use ot ~em equipoent that 11 vell en­

closed and. vh1ch usuallJ' incorpo~tes pnE!1ll:lI1tic conve,.ors nth ee1l1na con­

densers. t.1he large z:ovement ot air involved in pnP'''tBt1c transport lenel t.be 

useM add! t10nal purpose at preventing tho oscape ot dust from the Pri.l:Ju7 

eqUipc:ent. Discharge ot stock trail ceIl.1na condensers into bins, ltoek boma, 

or teed boppers 1s a dust usual~ not \mder control. ThIs blond1lls operatial 

1s a.no~r source which 1s often not eatisfactorilJ" ccntz"olled. \11th the ex­

cepUal of these tvo ca:::::con opere. tiocs I I:I08 t ot the dus t control procedures re· 

quired. vill be more or less spec1fic tor each :.;lant. 

As bas been noted, reduction of duat1.ness in card1ns to concentra­

tlaca ot three mUllon or 108s 1s eaa117 attained b7 good enclosure of the 

Jll!ch1oe and care1'uJ.l7 cies1Ad exhaust. MoreOftr, experience at several 
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compe.n1es p%"Q1'e8 that 1 t does not interfere eerioua 11 vi th ~tur1lls 

operatioos nor vi th quail t7 ot rov1.ng produced. 

8, 

Our in'7est1ga tians indicate the superior advantages at bav1.ne side .. 

walls ot the enclosure ot wood. to tac1l1 tate SlIJ!11 clearance b,. rJ.bb1:oe CCIl­

tact at the edee ot the min Cllitlder, thus avo1d1ns excessive air 1n:t1ltra­

t10n at that point. Wood covers }]ave the advantage ot resistance to crushins, 

which 'WU evident in 1nstalle. ticne vi th sheet metal covers. 

Connection ot the enclosure to the exhaust system bl ~ ot chlm-

ben of ample ~nsiCllS, 1.e., large cl'08s-eectiocal area is ot mJor 1l:1-

portance to avoid localized. hish air veloc1 ties close to the Yebbing in the 

min cllinder. 1'h1s d.etaU vas not alVl!l.1S observed.. , . 

.In viev ot similar degrees of success, Jud8ed bY' dust counts, be­

ween various installations, the best criterion ot superior design as to de­

tails ot exhaust fran the mchine vas in the relative econom;r respect1ne 

volllllle at air exhausted per machine. Our observations 1nd1ca ted. zoe. ther ex-

treme variations 4S 1nd1cated. in the tollov1ng table ot exhaust rates per 

carding set in tive representative plants: 

Plant 

A 
B 
E 
C 
11 

Air E:z:bausted Per Set 

1500 cim 
. 2200 ctm 

3800 ctm 
~cm 
2000 cim 

It 1s apparent 1'rall this investigation that 2000-2500 cta per set 

ot bl""e&ker and. t1n1sher cards 1a ample exhaust capaci tT1t the s,.atem 1s 

proper~ c1es1pd. 
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, ... 

All t1ve ot tho s1Stems described in the tablo eerve the1r.pul"pOM 

8at1sfactor1~ trcm the viewpoint of opeI"l\t1on, but it doee not mean that 

the,. vould. be. equallJ" sa tistactol'1 to others. Thua the plant vi th high ex­

haust capacit.1 (G) baa a. unique interplant tunnel connection, 80 that exceaa 

heat from another plant suppliee replacement air Yithout added coat, tor hea.t, 

or w1nter discomfort. 

Plt1D.t H controls dust br eomplete~ houa1ll6 each pair at carda 1n a 

epe.cioua rocm, e:r.bausted at a. rtite ot 2000ctm. S1d.ewalla are eaailJ" remat'­

ad. tor repairs. Most plAnts vould not preteI' tJrl.s ~nt. 

As tar as the dust count data can shOY, the card roaIl ot Pl.Ant B 

vi th 2200 cfm. is equal it not ·superior to that ot Plant E vi th 3800 ctm, a 

recen~ instaJ.led s,.stem. 

~e tundalnental tea tares ot best card dust control s,.sUtms observed 

are as toll0'1l8: 

1. Wood. encloeure Yi th hingeic.g arre.nsement. 

2. Liberal clearance between worker rolls and. curve at 
cover penai tUng air pe8sae'O at lev vo 100 1 q. 

3. large chamber cozmect:tCll on cover I to duct. 

4. Duct branch not over 5", pretere.bl1' 4". 

5~ No blut gate dampers in branch line. 

6. Exhaust 1ntluence over comb, e1 ther by extension of 
main cover or b,. sepe.ra te hoods. . 

7 • E:xhAus t space llDder IZCh1ne, not over 4" duct • 

...... 8. Enclosure and exhaust ot teed hopper, not over 4" duct. 

'lVo installaticns include an exhaust branch to prevent the escape cd 

( . 



Pre'1m"nar7 Dwst Surve1 tor Asbestoe Textile Inati tute, 
June, 1$47 

One plant baa installed ventilat100 tor their ring sP1.nn.1::le treme. 

vhich ll:J!.Il4gement believes baa reduced. dust in thia opention. It COZlSista 

the lensth ot each tre.mis. Time did not penn.1t demonstrating to our own 

sat~;faction vhether a measurable improvement had been effected. or not. 

This should. bo done ",. a aeries o:t dust l:le8Surer:ents Y1 tl1 exhaust on end. 

ott. '!be voltm:e ot air exhaust ia 1:nsu:ftieient to effect a true local ex-

Must actiCll, a:ld it it is ettective it must, theretore, be an etreet at 

simple dilution. 

" 

In~rest in control of dust trom. tv1a~re is YidespreM in the in· 

dustr3' and. Plants A and ! have installed an exhaust system l.1lat the one de­

scribed. tor the sp:l,nn1ng tremee in PlAnt A. Here again the operators belle-re 

a narked improvement b!a resulted. Dust count data 18 needed. tl:IAt will 

measure the degree ot improvement. 

Winders 
-

Cop Y1.nd.era ~ve been exbaus1:«\ in PlAnts A and. ! vi t.b reports ot 

beneficial reduction in c1ustinesa. We do not have quantitative dAta OIl th1a 

point. The exhaust a~nt tar Foster Yind.ers vas developed. JII:Ul1 "ears 

aso and. 18 vell known. ~ te1ldenc7 to ellmi."l4tion of this ~hi.ne mkes 

• t..h8 problem. one ot 11 ttle prsctieal interest nov. ....... 

In most pl.&nta, dust trcm other ~quipmsnt, BUch as sp1.nning and 

tw1st:1ne which are cazncm1)".in the aame room, is at greater 1mportzmce tJum 

'tblt trail vind1ng operaticca •. 
: 

10 
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One plant baa a superior ~thcd ot suppressing dust in veaTina bf 

vet methods and dust count records 1nd.1ca te a caaplete suppression at dust. 

1 

It inTol ves a va tar sPl'eo1 head mounted above the warp at the rea:- ot the 

ha%'%leS8 nth a mechan1ea.l screW ~~nt tor COIlBtant movement ot the spraJ 

head transTerse~ to the warp. '!'be: believe 1 t to be more effeet1 ve than the 

81sM common in severe.1 plants vherein the warp ia passed over vetted rolla. 

It is apparentlJ' not practical to reccm:aem 100 per cent 'Wet ve.arlng 

throushout tM 1ndustr,r. Moreover, Ye are satisfied that 1t is practical to 

control dWit in this operetion 'b7 10C4l e%haust, vhere dl7' vearlns 1s consider­

ed impete.tivetor special properties at the cloth. 0110 of the best'e%baust 

arre,nset:entl .includes an exhaust open1ca cl1rectlJ' under tbe wrp at the rear 

ot the harness :f'rame vi th a slot exhaust openins earrled ~ the lAr bee, tbe 

latter connected to the ~tatiOMl"1 part ot tho e:tbaust sy:stem, either b7 

tlexible hose arre.ngezrent or b1 an all metal mvel Joint. 

Duet Work 

'!be actual ar%"/.!lll68ment ot duct york am exhaust tan present DO un­

usual. problems where good-practice in sheet :metal tabricat1cc 1s tollowed. 1Yo 
.' . 

points are ot sutt1cient impor1:ance ~ require emphasis. Special.care should. 

be e.urciaed in the fabrication to avoi4 sharp projections on the ~1de tilat 

create points ot lodae:ment tor fibers. SecondlJ', it must 'be d~sigDedto pro­

vide adequate ~port1ne veloCities. Velocities 'below 2000 1'pl, in the 

experience ot the industr7, rra1 permit settlement at mterial tU?4 ~ual 

clos:s1n6. nseretore, allowing a =rg.1n ot ruetT, the design shoul4 p.roT1de 

tar velocities ~ 3000 tpm. • 
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'nle problem or d1strlbutiCil of pl.amled. ail' tleva to tM d.1tteront 

branches 0'1 the 878tem i8 o'f 1m.porte.nce in tlle des1sn ot all dUst exhaust 

s1a tems.· The use ot dAmpers in bre.nches to adjust air :flow 18 a voided in 

the best systems.· The1r function in ettect!ng beJtUlce between bre.nches 1s 

'best attained. in the original design. Design procedures to. effect this ob­

Jective are a-.ailAba but vill not be elaborated at this point. 

~t Collectors' _ 

J'1ve planta in the surrer emplO1' the vell-known burlap dust house 

tor til ter:1.ng air from. Worloua exhaust system. '!be tavored. til taring area 

18 ~tend.lied. on the basis' 0'1 one square foot for each air nov ~ 2 ctm. 

Most e.nengements are such as to pennt cleaning b7 vhipping Yi:th a bamboo 

pole or a buggy vhip b7 ren who remin an the clean air side ot the tilter 

cloth. In one system, the lOOn are required to enter the dust side for cla:l-

1ne purposes, and t1r.al.clewns 1s carried out once veekll with the use at a 

central station vacuum cleaner. Practices in different planta are variable as 

to'trequencT Y1th vhich the burlap f1lter 1s treed. ot ita d.uat ~0e4 b,. v.tUpp1ng. 

Wb1le these 4uat collectors york vell, ve are not prepared to reCClll­

mend tbelI- to the exclusion o't SaDe Camzlercial tnes of tilte,rs ha~ ~uta:at1e 

shaken, Several. eng1neerins elements enter into the dea1en of a dust collect­

or Slstem, 1nTolv:1ilg princ1pall1 a proper est1I:I!.te o't pressure drop in all ele­

menta ot the slstem and. espec1all1 that through the filter proper (back pres,\Ie 

U the pressure drop estiI!ate in the f1lter ~ incorrect, the s;rstem rill not 
...... 

operate proper17. If the bas1c resistance ot the filter" 1.~., that 1IImri1ate-

11 after shaking the cloth, 1s subject to a. constant increase over a period 
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01' veeka, the S7Btem operet1on will autrer. Apparen~, SOll:e ot the,older 

cc:mm"reial nat baa tn>e ot collectors did exhibit that d1tticultT. Mod1t1-

cations in the desisn ot such units have, however, been incorporated. 1n more 

recent models and those difficulties =1 have been el..1.m1nated. 

~ plants emplO1 commercial collectors ~ the tlat bag or emel.ope 

tJ:pe. Another plant uses & cloth tube C0JXm3rc1al. collector and also ODe woee 

fU terlns element is ot paper, vh1ch is repl.aeed. at intervals of SeTeN weeks. 

A s'bldJ' at operating details ot these commercial collectors 1s 1nd.1cated 1n 

th1s S~, 1nclud1z:lg consider3ti~ of original. coat and opere.tica coat. 

Severel plants return air from the dust collectors to t.be vorla-o<n to 

conserve heat in the cold. vee-there We aro not prepe.red at this point either 

• to condone or to condel:!:!O this pre.ctice except in cases were there 1s ObrlCX1S-

lJ' leakage ot dust through the til ter and. consequent recontamination at tbe 

air 1M14e the plant. 'nle practice is senerally trovned upon vhere duata 

that are hazardous to health are beilla handled., We be~ieve there are certain 

c1rem:l!stances where the practice might be permissible provided adequate eate­

guAl'ds are 1neorpo~ ted in opera tins procedures. The large vol\U:J3&' at air 

involved 10 dust control represent a tremendous problem a& to heat lou an!. 

boiler capaci ~ which cannot be passed over llsh~. 
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II • MEDICAL 

PRESENT MEDICAL FACILITIES AND PRACTICES 

Eve 17 plant ha.a cotl.rections vi til a local a:peciallst in re.d.101ogr 

vho 1s employed tor d.1asnoetic york OIl en :1rregtIlAr basis. Three have their 

own X-xe.1 machines used b1 the local speciallit, but onl1' one he.a a vell­

establ1shed sclledule ot periodic medical exa:m1na tiClllJ. 

Halt o~ the pla.nta have no poei tin 1.n:tormtion as to the incidence 

ot asbestosis .among their yorkers. ~ situation is these respecta i8 in .. 

d.1ca ted in 'Ia ble II. 

Plant 

A. 

B 

C 

D 

I 

1 

C 

! 

t 

J' 

ruLE II. 

PR!§lmT PPACTICES AND FACILITIES AS 'to MEnlCAL 
X-RAY EIAMINATIONS IN VARIOUS PW'lS 

. Becent X-rar Perlocllc X .. ra: 
Slrve1 Made E;mr:r1 n.e. ti ons Me.de 

Yee Bo 

Wo Wo 

Yes 'Wo 

Yea Wo 

Wo Bo 

No Wo 

No 110 

Tee Yee 

Bo Bo 

Yee }fo· 

. . 

Have Own 
I-ra1 Machjne 

Yes 

Wo 

Bo 

B.o 

No 

Bo 

Wo 

Yea 

Bo 

Yee 

lvi tMn lAst feY 1ears 1 aDd reeul ta available to plant or ita ph78ic1e.n 
. I 
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'nle incidence ot aabestoe1s among emplO1ees of those plants where 

employees were emm1lled in recent leArtJ, shovs a mr!l:ed variaticn a. 1Ild1cat-

ed. ~ the tollov1.ne: 

PlAnt A haa recorded eases d.1.asnoee4 as asbestosis to tlle extent ot 

about 20 per . cent" and in the ~t nine lears baa cc:mpensated., CI1 tlle aTe~, 

two eases per &mnm1. Total textile employment about 400. 

llant C on the basis ot a recent qstemtic BUrVel, est1J:zBtes 

asbestosis incidence to be about three to tour per cent. . . 
PlAnt D has results fran an incomplete SUl"'V8l in which tour eases 

vere tound am::mg those volunteering tor exam1Mtion nth a total textile em-

ployment at around 150. ~;y have compensated cne ease in about 10 rears. 

PlAnt 11 vi th a text1le employmnt at 300 t1.nd.s tive or 8ix eaaea 

armuall1 that the physician believes show earl1 cl:iallces due to asbestos. 

Plant J has eounted potential ease8 of asbeatoeis e.mountins in 

mms.ber to about 20 per eent" eomparable vi th Plant A. 

The other plants have cODducted. no 81stemt1c x-rtq surre1B at 

their own 8lld have no irltoz:mtian as to inc1d.e!lCe amc:ma tbe1r emplo1ees. 

lfooe of these baa had eases reQu1r1.ng compensation. 

\lh.Ue ye have no complete data on histo17 ot empl~nt end labor 

turno-ver in the ae~ral plants" 1t is apparent that there is, at least super-
." ... 

t1cial:lt, a mrked 1neons1stenq in this p1cture. Also, it 18 claar that 

.' 
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a aericua lack ot int'Or=ti01l prevails genel"!!ll¥ en this aspect of tho 

problem.. 

'lho ato%'1" in North CarolinA is worth special :mention. This state 

1nstftuted 10 rears aso, a Brstem of periodic :medical exam1Mtioos tar all 

yorkers in dust1 ind:ustrles and, hence, all asbestos textile yorkers have 

1.6 

been x-rared and. cl1n1~ elZ!J%l1ned fo"r a lonsor period, on a periodic beau I 

than azrr" other asbestos textUe plant in this group. It the state exarn1nat1cn 

t1nds that yorkers should discontinue the1r employment because ot ~p1dl7 

developins aabestoeiD ther haTe' the authori t1 to eitect this change. '!be," also 

seo to it that yorkers vho shoul4 receive vorkman's cc:cpensation due to cUs­

abllng asbestosis are processed. So tar- as YO ha~ bean able to ucerta1n 

n01tl:!er eTent bas occurred to a%l1 etlployee at the tvo North Carolina aabestoe 

plants in thiS srouP. 

'!'heso obaervatioo.s suegeat that there -7 yell be a tarked d1vergeoce 

in medical procedures, interpretatiCllS", and attitudes respectizlg the diasnoeis 

ot asbestoeis. 

'!bere 18 a ?e%'1 urgent need for a concerted. cooperative med1eal. 

ertort to develop improved diagnostic" proced~8 and unifor.nV at interpre-

taticn. 
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One ot the most important e1emnts of a prosre;m at protecting health 

of vorkers in dust;r occupations is the periodic D!d1cal e1'2mi M.t1al. Tbe lack 

of scient1.t1c Worm tion regard1ne aU aspects at asbestosis 1s serious. 

Th1s camot be over-emphasized. ~ obvious procedure to help ove%'Cc::e this 

de:t'1cienc1 is to ecplO1 evel"1 tool nov available that v1ll tbrcv J:lOl'e l1sht on 

the facts. '!be 1.cpor1:allce of the periodic r.edieal %-ra1' exen1Mtial can per­

haps best be ecphasi:ed by stating th4t dust count investigations cannot, in 

tho present state ot knovledee, si ve us assure.nce as to the extent of our sue-

cess in e"n1nat1ng tho hazard. . . 
:Regular emrdnations serve to protect the vorker by g1v1ns earl11n­

dication of health ~ircent due 1;() dust, and. permt intelligent action to be 

taken to avoid :turther serious he4lth deterioratiCl1. ~is is p!!Lrticularl1 

true it t.'1e detection is earll en~ em there is no progressia1 to late 

stage asbestosis. 

More importzmt, tor the lq tel"%!l, tbe accnmnJa't1c:c of tactual. in­

toxmation regard1ne the health status of exposed Yorkers, stat1sti~ inter­

preted in relation to dustiness studies and to meeb8n1cal development. in dust 

control equipcent, will eventual.ly 1nd1cate when the 'battle of asbestosis con­

trol is be1:ng yon. This aspec~ ot the problem is elaborated in t.b& tollov1.og 

sectiCll. 

The inventol'1 provided b7 such a ll:edical program is Just aa 1.mportant 

to intelligent actial in this problem, as zterial inventories are to the 

proper conduct at business. 

," 
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1be queation as to whether a plant should. purchase 1 ta own x-rq 

equipment 1s an economic one involving cODBid.eration of cost ot local outs1de 

medical e.nd. x-re.l fa..c111 ties and. of loss ot employee time in travel, ete. 

D1e.moet1c Panel 

18 

'1'0 turther the objective ot ~roveI:lent and. tm1formi t1in cUe.gnoet1c 

procedures, a t:led1cal. sectiCll of the progre.m is proposed in 1:.he tom at a 

MEDICAL ASBES'roSIS PANEL to be eoopoeed at outatand.ill8 mdical :::en in this 

tield, am. at the phys:1cien desipted b7 each cocpu"J' 8.8 the ODe responsible 

tor :1 ts medical and diagnoet:1c York. '!be eoc.poe1 tiOll, as to outaide medical 

personnel, of this panel vould be detert!.1ned b1 :1 ts objectives: tbs 

assembl..1ns ot the best possible radical brains and the cutual. edueatiCll in 

diagnostic procedures that ccces fl"oc excha.z3ges ot scientific experiences 

and. WOl'ml tiOll. 

'!'be panel vould meet, perhe.:ps semi-emmeJly, and. cocsider the 8is-

n1t1cance ot x-ray films and. other clinical data brought to 1:.he group bT each . . 

part1c1pe.t1ns physician. Dr. C. Richard Wal.mer's services vould be available 

tor tho organization aDd otber d.eta1lS • 

. ' 
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'nlere are tvo vert 1mport&lt questions COllCSrn.ins the ph)-dolog1ca.l 

Il&Wre of asbestos that have not yet been answered b1 any published. inTesti­

gat1on: 

1.· 'Wh4 t 1s the expec ta ticn ot a8bestos1s 10 workers expoee4 more 

than 15-20 years to lev eoncentratioos o! asbestos dust' . Among the 5OO-o1d 

workers who composed the subjects in tho U.S. Public Real th Service stuq I . 
there were abnor=llJ' fev who had. been expoeed for mo~ than· 15 yeu'S am 

pract1cal.lJ" none over 20 years. 'lhese facta seriouslJ" attected tl:le conclu­

SiOZl8 ~t could be dl:'avn. . . 
2. Is there a prosression to ad-vanced asbestosis after ~l:pOSUl"e 01' 

an 1nd1v1dual has been discontinued or M.a been reduced to verr lev leTels, 

due to action of dust depoei ta from earlier exposuref 'n11s question is of 

vert great 1mportanC.e to intelligent z:edical supervision ot vorkers in these 

plants. 

It is v1rtuallJ" certain that stat1sti.cal 1nvesUaatiocs of existing 

recorda would. throw valuable llsht CQl these questions. 

N one of the plants Tisi ted during this inquirr haTe sutf1cientl.7 

exteus1'Ve and systemtie records to provide satisfa.etor,- ansvem to these 

questions, but the medical departr.ent ot Me tropoli tan Lite Insurance Ccrpu:l1, 

under Dr. A.. J. I..anza, have x-re.y-e of a number ot nen obta1De4 in the earl.1 

1930's vhich could provide the nucleus at same usef'Ul intormt1on, depend..1llg 

.' 

15 
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Tho most outat1tMtng store o-r 1nt'o~tiCil 18 in the recorda at 

vho, in accordance Y1 th state lev have x-~led. YOrkers in this, and. other 

duat1 1nduatriea, almoet Amll1el13 tor the peat 10 lean. A atu.q ot these 

records would UlldoubtedlJ" cast mch light on the questicn at progress1ac.. 

Tb.rouah officials o-r the campe.n: !:embers in North Carol1oa" ve alreaq- have 

as~ees at their tull coope~t1on in ~ investigations, e.nd althOU8h w 

have not 41scussed the J%B tter Y1 th thea d1rectlJ" as to details, there is 

eVert ~on to suppose tha~ the de a ired. 1nfor=t1on youl4 be ~ available 

to us tor the purposes described. 

In add.1 tion, a generel x-ray end ::ed.1eal survel at yorkers in ODe 

or two :plants vith a lone h1sto17 ot high order ot dust control vould. be at 

great value -ror this purpose. 

.' 

20 
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III - PHYSICAL 

_. - 0- .,'. - -- • 

Correla~on be:t;veen developnent ot asbestosis and. sc:ne pert1llent . . 

mee.aure ot dWStine8s, e.g., dust counts, can be developed b1 perio41eaUT ob-
o •• .. • • . . 

serv1ng e.n4 recording data on both aspects -- ~riod1c ed.1cal ene1ns t1cu 
. .. ' .. - . : .. \. ..' . '. 

ot eXposed workers ~se.t.he.r ~ th the period.icallJ' measured dust e~ of 
. .' 

each. How'Ver, to be useful, tor preventi VB purposes, theseprocedures haft 

to be e%'lXDted into the past vherever data is &?aUe.b.e 1:h1s vas tlls preced-. . 
\ . 

21. 

ure emplO1ed in the studies ot: ~ U ,S.Public Health Serv1~ in lfo::1;h Carol1m. 

plants (Pu.bl1c Ree.lth Bulletin No •. 241, .1938). 

~ DUn value ot dust counts in asbe8tos plants is to obtain data 

on dust cancentratiOZlS that can be cccpared vi th that stuq, and tJma lea4 to 

conclusions as to prob!!.bil,1t;y at development at asbestosis in the particular 

plant be1n6 s tl1d:1e4• 

In that s~, ~t1ne8s of d11'terent occupaUona vas ~4 in 

the usual me.nDer, and. also the incidence of asbestosia b7 med.1cal and. %-1"81' 

eDQlrlnat10cs ot the mn empl01~. ,. statistical. cc:cpar1aon at the two 'sets of 

data led the investigators to the conclusion that DeY cases of e.abeet08u 

would probably DDt occur it dust control mee..sures vere undert.ak9l to ellSU%'e 

tbat no dust exposures exceeded the 1!I1ll1on particles per cubic toot 

(measured. in tha same znner). 
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SaTins reached. eo 4egree of dust control represented. b1' the d.uet 

count l1m:1t at five m1J lion, 1t 1s then proper to ask: '-..that d.esree at 

assure.nce is aftorded b,. e:dstirJ6 lalcvled.ae that aabestoa1a Yill not, in 

fact, 4evelop in the future U- dustiness 1s kept belov that levelt" 

It there are :taetors, at present unkrlovn, that v111 ~eats & 

need. for still better d.ust control, 'What rill that llmit bet 

The 1n:tormticn available does not permtt canplete e.ssurence t..hat 

t11'8 m1lllcz 18 tbo~ safe nor baa intormticn been deTeloped perm1ttillg 

a be tter. as 't.:1lI:a te at sata du8 t:1.:less • 

It 1a nevertheless of the greatest 1mpol tanca 01 ther that such 

aa~s be sought or a new yardstick of accomplishment be found for ac-

c~tel1 measurins 8ll1' remining hazard in the dust tale belev five milllcn 

tor ~ e l1m1nat1C1l ot tuture asbestos1s depeDds upal the d.esree at control 

tettected nov. 

One bas1a ot uncertainv u to a~ present cClllVent1cml. c1uat 

countiDs techniques to the measurement ot asbestoa dllst hazards belav the 

tift mUllen level 1s sunmar1zed. in tho question -- are tb.e tibers at asbe~toe 

the causative saent or tha nee-fibrous Itcubical- particles that look l..1.D 

those ot otller industrial c1uatat ~ ncn-fibrous particles in most textile 

ope~ t1C1l8 comprise 80-95 per cent at tbe total dust seen in dust counting • ..... 

While 1 t 1s proven that asbestos dust 1s the cause at asbestosis, 

there is no certain in:tormtiCll U to Ybat Shape or size at dust 18 the 

causathe factor. 'It.e correlation atud.1es at the tT.S.Publ1c BBaltb Serrtce 
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empl~ed. conTenticrAl dust count techniques which, in effect, relAted.1nc14ence 

ot asbestosis to tlle number at nc:n-f1broua particles of a size ranging trca ace 

to five or 10 microos. 

For illustration, suppose the eausatiTe dust element is something 

41f1'erent, e.g., tibers that are lese than 50-60 microns long, end lese thaD. 

1-2 miCl"OtlS in d.1e:meter. 'n1e conventional dust count method. would. be sat1a­

taeto17 ~. it there were a ta1rl1' constant re. tio between the tvo tines ot 

dust; it would, in that case, provide en adequate.1Me:. 

Prel1m1M.l1' Studies on Quall ties at Asbesto. rAlBt 

With a nov to eventual development at supplementAl:7 mthcda tor . 
mee.sur1.:o8 asbestos dust "concentre.tians on a veisht 'taBu, we have cOzlducted 

eane preHm1Mr.T studies directed to the color1.mat:r1c ~term1oat1OD at total 

eilica in the minute quanti ties ot asbestos dust obtained in a tnlieal atmos­

pheric sample. 'lhls requires developt:ent since it could. provide a valuable 

tool tor turtber inve.t1a&tion. 

SUb-microeCQRiC particle. and. fibers. 

Another aspect at the duet e",m1Mtion problem. CIl which pre] 1m1M%'7 

,,"ark baa been done involved studies vi th the electzoon lrlcroscope. lI. posed 

the two tollow1na questloneJ: 

1. Ordinal"1 dust pe.rticles, one to three microns in d1am!ter, CClll­

prise most of the p!.rtlcles in the dust count. The,. look 11ke ord1nal7 in­

dustrial dust and ve refer to them. as "cubical" as distinguished from "fibrous" 

particles. '!be questicn 14: are these particles in fact non-fibrous or are 

the,. bundles at ti bera f 

.. 
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2. Secc:adlJ" -- since the l1.m1 t ot reso1ut1cn ot tho microscope 

ldllSos ueed in dwlt eounUns doee not permit seeing particles vert much smller 

than one micron, ace rrA,. ~k U thel"'l' are ~ fibers ot great length, but at 

such 8III!IJ.1 vid th that the,. are inTisi ble f 

Samples at atmospheric dust were obtained tor oll'm1nation bT the 

electron m1croecope, b,. mount1.ng the 8I!Bll specimen slide used. vi th tb.U 

1nst:n.Jment, in the dust collecting zone ot the electric precipitator. In order 

to e J 1m1Mte veq larSO tibera, tho air being saJ:Ipled vas caused to paas t1rst 

thraush a glass spiral cc:ated with adhesi", on ita interi?%". Th1a subjected 

tM dust particlee to centrituasJ. torce aIld. the lArsest onel!l would. ~ pre­

cipi-=ted. out, much &8 the,. misht 'be in the nasal passe.aes of mn. 

Studies with other industrial dusts ecplo1fng this spirel indicate 

that ver.r rarelT do cubical particles larger tba.n three to five micr0D8 suc­

ceed in pe.8s1ns t.hrou.6h the severe! tunls ot the spiral. 

In samples obtdnedY1 tb. this apparatus in a card room he.v1lls a 

good: dust control, we obtawd pictures, sc:me ot which are repr0duce4 1.n tba 

attached Figure. 'l'he7 delDlBtrate firat, that the cubical particles seen b1 

a low power light-microscope are in tact bundles at tIber resembl.1ng a ille­

size baMtul at pe.rt1all1 opeDOd fiOors. 

~ piCture !"Urtller demonst."nlted tllat there e.re '!.r:Uq fibera ot con­

siderable length, som tull:' 50 microna, whose other c11.mension is ~ a 

traction ot a micronj tlle fiber 1s theretore invisible in the dust eount1n8 

m.1crosoope • 
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1he7 also showed. some fibers a fev c1crons in length whose cUeJ:aII!Iter 

is onl1 0.01-0.02 microns, althouah the commonest pa.rt1cles an b1JZldle. of 

fibers about 0.1 micron in width. 

In add1 tion to the light these observarions throv on the sub. 

microscope cb&~cter of asbestos dust, the~ are cited. to 1nd1cate the other 

qual1 ties tba t m1s)lt be pertinent to eve.l\lA tion of dus t exposure, to supple-

ment the dust count teehniqt18 nov 1n use. 
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Prel.1mina%'1 Dust Slrvel for Asbeetoe Textile Inst1 tute 
June, 1941 

, -

In investiaations ot tho type being presentlJ" considered, a pr1mu7 

aim must be to develop 1lIIprovements ill duet control vi th the m1n1mw of vasta 

motion end expensive experil:lentaticn en a plant scale. At the staae at 

development ot the indust:J:7, causes ot dust are vert otten not obvious. An 

em.m1natien ot dust count records mde available to us, canb1ned vith the fe:v 

testa we ~rf'ormed ourselves, prov1d.e nUl:lerouB instances ot variation, the 

cause at which 1s not apparent. 

We Jmdertook recentlY' to IDeasure the amount ot dust in the t'O"I1lls at 

cU.tferent mumtaeturers br suspend.1.'lS a measured quantit7 at rov1.Da. in alcohol, 

then !/%lldng a dust count in the sa::e me.nner as with air samples. ~ result 

would be expressed. 1n milllCllS ot ~rticles per yard ot rov1D6 or per srem, e tr.. 

and vould. be ot sreat adve.nt.aae in relAtin8 cUt'terenees in dustiness to the 

causative tactor. Such a measurement teclmique would be essent1al1n appre.1s-

ins the actual value at oU. 

We 40 not have su:tt1cient data en this ett'ort on which to dray COIl-

clus1C1lS. There are difficulties to be O'9'ercare, and. the solution depends en 

more labora tor,r exper1.menta tion. 

Another teet mtbod which vould be at value is a standardized. mch-

an.1cal abuse of roTing in a emU vessel wllle suckin8 a stream at air Y1th 

resulting dust as ill the aampl.1ng tor ~ dust counts. A teet of tlUs 

ld.nd, in conJunction with the dust:1:c.ess 1lldex would be at value in evaluatiDg 

the oillng practice, or it lIliaht taD the place ent1rel1 ot the proced.ure 

previousl1 outllned.. 

.' 



he l.1l:l.1.n4rr Dust S\.1r"7e1 for A.a be s toe Te xt1~ Ir.s t1 tu to , 
J1J:De, 1947 

--... 

FOR ASES'IOSIS IN VESTIGATIOliS 

X. ENGlNEERlNG 

A. Dissemination of E::d.st1ns Infor.m.t1cn 

Provide factual 1n:t'or.ration to Institute members nth leut possible 
delal j prepare bulletins vi th desi~ sketches on SC!De or all at tbe 
several subjects listed belovJ to be distributed a1nel1 as reaq. 
Additional field observations required in mBn1 cases. 

1. Card.1ru:t dust control: tor various m.kes ot mch.1nes 

2, Dust in tlre-oaraticn, miscel.la.neous operations 

3. Vet yeavin.s equipment 

4, E%haust for Dry veavirut 

,. Exhaus t for v1nders J ete. 

6. Design of duct york 

7. Design of dus t house 

B. Develaocent of HeY Techniques tor Dust Centrol 

In this catego17, the pro~lelDS for vhich there are no present 

answers: like tvisting, sp1.nning, appraisal of operation, 

effiCiencY' and cost ot ccmmercial dust collectors, etc. 



Prel1m1nA17 Dust SUr7ey to,: ~beetos Textile wt1 tu-t;., 
June, 1947 

.' .. 

II. MEDICAL 

At !nati tut10n of Periodic Medical Examir.e. tiona 

This is urgentJ.7 recomoended to all compulies. Medi~l advice 
as to orge.nitationa procedures vill be given by the FOUIldation 
upon requcst. 

B. Orge.ni~tion of a Dia$ll"lostic Panel for Asbestosis 

Arre.nged by the Founda t10n 's Medical Director and organized to 
meet in Pi ttaburgh at sui table intervals tor scientif1c review 
of diagnostic pMble:JS, read.1.ng of x-rq films I etc. Panel to 
consist of 1ndividual company phys1cie.n or medical consultants 
together vi th otb.er medical au th ori ties to be deten:.ined. 

C. Statistical Stud.:r of E:d.stina Medical Records 

Designed to find. ansvers to important questions conce%'!l1ng 
I:JIedical &r.d physical nature of asbestosis j espec1al.l1 concerned 
with records of State of North Carolilla, Metropolitan Lite 
Insurance C~, otc" • 
. 

III. PHYSICAL 'mSTL'iG -- (Further tust Studies) 

Studies of ~ical and chemical characteristics of asbestos 
dust desipd, in conjunction vi th ~cal studies, to provide 
more signif1cant 1nto~tion concornins the nature ot the dust 
exposure j to develop suppleren'tal7 techniques for ~ 
remaining asbestos1s hazard atter reduction of dust to lI:eet the 
present s1:andard.j to insure that effective control ot dust has 
been a tta1ned.. 

This 1s a step by step progre.m aimd at the el1m1oot10n ot 

asbestosis cases from the plants ot Asbestos Textile Institute t:ecl:>ers. 

" 
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Transcri~ed 4/17/841 

, .. 
Memorandum on Plant of 

The Garlock Packing Company 

Supplementing The 

General Reoort 

"Preliminary Dust Investigation for Asbestos Textile Institute" 

Of June, 1947 

Dus tiness 

This plant is designated as G in the general report and an 

appraisal of its dustiness is summarized in that column of Table 1, 

page 5. 

The differences between these values and those of other 

good plants are, on the whole, not significant and we rate this plant 

as average "good." However, this does not mean that dust control is 

entirely satisfactory in all respects as indicated in the general 

report. 

There is an insufficient number of dust counts in the company 

files to constitute an adequate record of dustiness. Normal variations 

require a number of counts at each operation to provide a useful 

average. 

.' 



Memorandum on Plant ( :he Garlock P ackir.g Co. .JP lement i:1g 
the General Reoort "Preliminary Dust Invest:.gat:ion for 
Asbestos Textile Institute" of June, 1947. 

, -
Our own single dust counts taken at the tine of the visit 

are given below. 

Number 

1 

2 

3 

4. 

Elapsed 
Time (Mins.) 

5 

5 

5 

5 

Operations 

At operator end of 4 carding machines 
(Nos. 1, 2. 7 and 8). 

General air in aisles of 
twisting machines. 

General air along row of looms; 
most windows open along the working 
ais les. 

General air in aisles of spinning 
frames. 

Dust 
Counts 

1.5 

3.0 

3.1 

1.7 

Carding dust control is discussed pages 7 and 9 of the general 

report. Reference is made to the exhaust system in this plant which 

accomplishes as good dust control as almost all the other "good" plants 

but at exhaust rates that would not be practical for other northern 

plants . 

. The dust collectors in use at this plant are of considerable 

interest because they include two types not in use in any other plant 

(Air Jet(?) and Parsons) because commonly thought to be impractical. 

Test data on these units would therefore be valuable. 

Engineering studies planned for the long term investigation 

of particular interest to this plant and outlined in the general report 

are; dust control in preparation, ~Nisting and weaving, and efficiency 

of dust collectors. 

Medical 

In the medical section of the general report reference is 



Memorandum on Plane of ll.l.e Garlock Packi:1g Co., ~~p?.!.ementi:1g 
the General Reoort "Preliminary Dus t Inves tigati::m for 
Asbestos Textile Institute" of June, 1947. 

3. 

made to the several companies who have no information as to the incidenc 

of potential asbestosis in their plant. This company is one of those 

and we therefore wish to underscore here the recommendations concerning 

periodic x-ray examinations discussed particularly on pages 14 to 18. 

F. C. L. Hemeon 
Head Engineer 
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Name 

Clemons, 
Vera 

Baylord, 
Grace 

Bacon, 
Clara 

Bohner, 
Elsie 

Honore, 
Manin D. 

Bills, 
Arthur 

Nichols, 
Charles 

Date of 
Claim 

11126/48 

11114/57 

01120171 

06/07173 

03/13/80 

06/04/82 

07124/85 

Zabliski, 02122189 
Raymond A. 

Worker's Compensatiqn Claims 

Dia~mosis 

Pulmonary 
Fibrosis & 
Asbestosis 

Pulmonary 
Fibrosis; 
Pulmonary 
Asbestosis 

Asbestosis 

Secondary 
Asbestosis 

Thickened 
Pleura 

Asbestosis, 
Pulmonary 
Fibrosis 

Asbestosis, 
Emphysema, 
Pulmonary 
Fibrosis, 
Heart Disease 

Silicosis 
(disputed) 

Paymenu' 
Benefit Job or 
Total Work Place 

$6,086.15 Textile Dept. 

$2,400.00 Textile Dept. 

$18,000.00 Textile Dept. 

No Payment Braiding Dept. 

Case Pending No records -
Probably misc. 
duties in San 
Francisco Ware­
house & Gasket 
Shop 

$105/week 
since 
06/07/82 

Textile Dept. 
Cut Gasket Dept. 

$9,754.86 + Textile Dept. 
$271. 38/wk. Braiding 
to widow Yard 

In 
Lltigation 

Shipping Dept. 

Dates 

1918-1943 
(Intermittent 
Total 13-14 Years) 

1923-1957 
(Employment 
Intermittent -
Total 22 Years) 

1943-1970 

1951-1973 

1959-1960 

1950-1970 
1970-1982 

1947-1972 
1972-1973 
1973-1983 

1959-1984 



, }, 

Bailey, 00/00100 Lung Cancer None Compression unknown 
Omar H. Sr. PIcking ,Supervisor 

In addition, the following employees have made claims for conditions apparently relating to respiratory 
problems, but not documented or diagnosed to be related to asbestos fibers: 

Name 

Beadle, 
Harold 

Gross, 
William 

Brown, 
Harold 

DiStefano, 
Angelo 

Date of 
Claim 

09/22175 

05/22179 

02126/80 

04111180 

F ;\DaIa\ ~ 1 \ Worker .Com 

Diasmosis 

Metastatic 
Carcinoma-
tosis 

Unkno\\n 

First­
Bronchitis 

Payment! 
Benefit Job or 
Total Work Place 

No Payment- Sundries Dept. 
non-work Quality Control 
related Dept. 
illness Textile Dept. 

$47,500.00 Plastics Div. 
(Settlement) Molding Dept. 

No Payment High Pressure 
Sheet Finisher 

due to asbestos 
inhalation. 
Later -
No evidence 
of asbestosis. 

$25,000 Plastics Div.­
(Settlement) Spiral Wound 

Gasket Dept. 

Dates 

1938-1961 
1962-1965 

1965-1977 

1956-1977 

1979-1980 

194?-1979 
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CURRENT v4'.RLOCK D ISTRIB LiORS 1;1 
Sk~ FRANCISCO AND NORTHE~~ CALIF. AREA 

Allied Packing & Supply Co. 
5303 Adeline Street 
Oakland, CA 94608 

American Asbestos Company 
600 Alabama Street 
San Francisco, CA 94110 

Boyd Industrial Rubber Company 
2209 Fairview Drive 
Ceres, CA 95307 

Ca1pico, Inc. 
185 Harbor Way 
S. San Francisco, CA 94080 

Gasket Specialties, Inc. 
6200 Hollis Street 
Emeryville, CA 94608-2024 

Global Merchandising Corp. 
3131 - 19th Street 
San Francisco, CA 94110 

King Bearing, Inc. 
2133 Yosemite Blvd. 
Modesto, CA 95351 

1450 East Scotts Avenue 
P. O. Box 389 
Stockton, CA 95201 

Magna Mechanical Specialtie~ 
469 Lopes Road, Suite A 
Cordelia Industrial Park 
Cordelia, CA 94585 

6852 Pacific Ave., Suite #1 
Stockton, CA 95207 

Miller Seals & Engineering Co. 
7034-A Commerce Circle 
Pleasanton, CA 94566 

Mi1mac Sales Company 
347 Littlefield Road 
S. San Francisco, CA 94080 

Napa Bearing Company 
926 Kaiser Road 
Napa, CA 94558-6206 

Olsen, Frank A. Company 
1724 Cypress Street 
P. O. Box 23703 
Oakland, CA 94623 

PetaluQa Bearing Company 
709 Petaluma Boulevard S. 
Petaluma, CA 94952 

REDCO (Rubber Eng. & Dev. Co.) 
1975 National Avenue 
Hayward, CA 94545 

Republic Supply Company 
3110 Bayshore Road 
Benicia, CA 94510 

700 W. Elm Street 
Coalinga, CA 93210 

77 "M" Street 
Fresno, CA 93721 

195 Dry Creek Road 
Bldg. "C" 
Healdsburg, CA 95448 

621 Kansas Avenue 
Modesto, CA 95351 

8l40A Enterprise Drive 
Newark, CA 94560 

Sacramento Industrial Supply 
330 Commerce Circle 
P. O. Box 13917 
Sacramento, CA 95853 

Santa Rosa Bearing Company 
1100 Santa Rosa Avenue 
P. o. Box BB 
Santa Rosa, CA 95402 

Short, Thomas A. Company 
1685 34th Street 
Oakland, CA 94608 

Ukiah Bearing Company 
1068 North State Street 
Ukiah, CA 95482 

.. 12/88 
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bistrib~tor List of 
San Francisco & 
~orthern California 

Valley Pipe & Supply Company 
1801 Santa Clara Street 
P. O. Box 551 
Fresno, CA 93721 

Valley Rubber & Gasket Company 
1018l-C Croydon Way 
Sacramento, CA 95827 

Western Mac Arthur Company 
4350 Unit D, Pell Drive 
Sacramento, CA 95838 

3150 Third Street 
San Francisco, CA 94124 

-2-
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1 PROOF OF SERVICE 

2 I am a citizen of the United States and employed in the 

3 County of Contra Costa, California. I am over the age of 18 

4 years and not a party to this action. My business address is 

5 One Walnut Creek Center, 100 Pringle Avenue, Suite 750, Walnut 

6 Creek, California 94596. 

7 On ____ ~6~/~2~2~/~9~8~ ____________ , I served the within GARLOCK 

8 INC ANSWERS TO INTERROGATORIES GENERAL ORDER 129, by placing a 

9 true copy thereof in a sealed envelope, each addressed as 

10 follows: 

11 
Clarence Mamaril, Esq. 

12 BRAYTON, HARLEY, CURTIS 
P.O. Box 2109 

13 Novato, CA 94948 

14 
I caused each such envelope, with postage thereon, fully 

15 
prepaid, to be placed in the united states mail at Walnut Creek, 

16 
California. 

17 
I declare under penalty of perjury that the foregoing is 

18 
true and correct. Executed at Walnut Creek, California on 

19 
6/22/98 

20 

21 

22 

23 

24 

25 

26 

27 

28 


