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Dr. Barry Castleman 
P.O. Box 188 
Garrett Park, MD 20896

Re: Geraldine Lepore vs. ACandS. Inc., et al
San Francisco Superior Court Case No. CGC-09-275411

Dear Dr. Castleman:
Enclosed is a copy of Plaintiffs’ Separate Statement of Facts and 

Related exhibits in Opposition to Hennessy Industries Motion for Summary 
Judgment, for your review in this case. I am also providing you with a copy of 
our most recent service list for this matter.

Please give me a call if you have any questions or would like to 
discuss. Thank you for taking a look at these materials and for working with 
us on this case.

Very truly yours,

ltr.castleman.henn.opp.7.5.12

http://www.htiawoffices.com


WD Service List: Geraldine Lepore

Fax (510)835-5)17

B err)’ & Berry
P.O. Box 16p?0 Oakland, CA 94610 
Phone (¿*1)250-0200 

Berry & Berry
30 Lake Shore Avenue Oakland, CA 94610-3614 

'Phone 510-250-0200 Fax 510-835-5117

A.W. Chesterton Company
COOLEY MANION JONES LLP

201 Spear Street Suite 1800 San Francisco, CA 94104 
Phone (415)512-4381 Fax (415)512-6791

Advocate Mines Limited
LEWIS, BRISBOIS, BISGAARD & SMITH LLP

221 North Figueroa Street Suite 1200 Los Angeles, CA 90012 
Phone (213)250-1800 Fax (213)250-7900

Arvinmeritor, Inc s i' -
MCKENNA, LONG & ALDRIDGE, LLP

101 California Street 41st Floor San Francisco, CA 94111 
Phone (415)267-4000 Fax (415)267-4198

Asbestos Corporation, Ltd.
WILSON, ELSER, MOSKOWITZ, EDELMAN & DICKER 

525 Market Street 17th Floor San Francisco, CA 94105-2722 
Phone (415)433-0990 Fax (415)434-1370

Borg-Wamer Corporation
BURNHAM BROWN

1901 Harrison Street, 11th Floor P.O. Box 119 Oakland, CA 94604 
Phone (510)444-6800 Fax (510)835-6666

BWDAC, Inc.
BRYDON, HUGO & PARKER

135 Main Street Suite 2000 San Francisco, CA 94105 
Phone (415) 808-0300 Fax (415)808-0333

Carlisle Corporation
GORDON & REES

275 Batteiy Street 20th Floor San Francisco, CA 94111
Phone (415)986-5900 Fax (415)986-8054

Caterpillar Inc.
WALSWORTH, FRANKLIN, BEVINS & McCALL

601 Montgomery Street Ninth Floor San Francisco, CA 94111 
Phone (415) 781-7072 Fax (415)391-6258
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WD Service List: Geraldine Lepore

Catlin Automotive Supply, Inc.
MUS1CK, PEELER & GARRETT LLP

2801 Townsgate Road, Suite 200 Westlake Village, CA 91361 
Phone Fax

Robert & Marlene Lowe
2942 Seaview Avenue Ventura, CA 93001

Clark Equipment Company
MCGIVNEY, KLUGER & GLASPY / GLASPY & GLASPY 

100 Pringle Avenue, Suite 750 Walnut Creek. CA 94596 
Phone (925)947-1300 Fax (925)947-1594

CNH America, LLC
OIUM, REYEN & PRYOR

220 Montgomery St. Suite #910 San Francisco, CA 94104 
Phone (415)392-8300 Fax (415)421-1254

CSR, Ltd.
FUTTERMAN, DUPREE, DODD, CROLEY. MAIER, LLP 

180 Sansome Street 17th Floor San Francisco, CA 94104 
Phone (415)399-3840 Fax (415)399-3838

CSR, Ltd.
Level 1, 154 Waldron Road Chester Hill, NSW, Australia, 2162

Cummins, Inc.
JACKSON JENKINS RENSTROM, LLP

55 Francisco Street 6th Floor San Francisco, CA 94133 
Phone (415)982-3600 Fax (415)982-3700

Dana Companies, LLC
BRYDON, HUGO & PARKER

135 Main Street Suite 2000 San Francisco, CA 94105 
Phone (415) 808-0300 Fax (415)808-0333

Deere & Company
SCHIFF HARDIN LLP

One Market, Spear Street Tower 32nd Floor San Francisco, CA 94105 
Phone (415)901-8700 Fax (415)901-8701

£  f s /  P r o  JFederal-Mogul Asbestos Personal Injury Trust 
SINUNU BRUNI LLP

333 Pine Street Suite 400 San Francisco, CA 94104
Phone (415)362-9700 Fax (415)362-9707

Ford Motor Company
NIXON PEABODY LLP

One Embarcadero Center 18th Floor San Francisco , CA 94111
Phone (415)984-8200 Fax (415) 984-8300;8665426538
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Genuine Parts Company
POND NORTH LLP

350 South Grand Ave. Suite 3300 Los Angeles, CA 90071
Phone (213)617-6170 Fax (213)623-3594

Georgia-Pacific Corporation
PERKINS, COIE, LLP

Four Embarcadero Center Suite 2400 San Francisco, CA 94111 
Phone (415)344-7000 Fax (415)344-7288

Gibbs International, Inc.
NIXON PEABODY LLP

One Embarcadero Center 18th Floor San Francisco . CA 94111
Phone (415)984-8200 Fax (415) 984-8300;8665426538

Goodrich Corporation
MCGIVNEY, KLUGER & GLASPY / GLASPY & GLASPY 

100 Pringle Avenue, Suite 750 Walnut Creek, CA 94596 
Phone (925)947-1300 ,, Fax (925)947-1594

OHennessy Industries, Inc.
GORDON & REES LLP

101 W. Broadway Suite 2000 San Diego, CA 92101
Phone (619)696-6700 Fax (619)696-7124

Honeywell International, Inc.
PERKINS, COIE, LLP

Four Embarcadero Center Suite 2400 San Francisco, CA 94111 
Phone (415)344-7000 Fax (415)344-7288

Hyster-Yale Materials Handling, Ine.
FOLEY & MANSFIELD, PLLP

300 Lakeside Drive Suite 1900 Oakland, CA 94612
Phone (510) 590-9500 Fax (510)590-9595

Kaiser Gypsum Company, Inc.
DEHAY & ELLISTON, LLP

800 West 6th Street Suite 788 Los Angeles, CA 90017 
Phone (213)271-2727 Fax (213)271-2730

Kelly-Moore Paint Company, Inc.
HAWKINS, PARNELL, THACKSTON & YOUNG, LLP

Three Embarcadero Center, 8th Floor San Francisco, CA 94111 
Phone (415)766-3200 Fax 415-766-3250

Kelsey-Hayes Company
MCKENNA LONG & ALDRIDGE. LLP

101 California Street 41st Floor San Francisco, CA 94-111 
Phone (415)267-4000 Fax (415)267-4198

Maremont Corporation
MCKENNA LONG & ALDRIDGE. LLP

101 California Street 41st Floor San Francisco, CA 94111 
Phone (415)267-4000 Fax (415)267-4198
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Metropolitan Life Insurance Company 
STEPTOE & JOHNSON LLP

633 West Fifth Street Suite 700 Los Angeles, CA 90071 
Phone (213)439-9400 Fax (213)439-9599

Nacco Materials Handling Group, Inc.
FOLEY & MANSFIELD, PLLP

300 Lakeside Drive Suite 1900 Oakland, CA 94612 
Phone (510)590-9500 Fax (510)590^59$

Navistar, Inc. C
¿Z ..J

LANKFORD CRAWFORD MORENO LLP
1850 Mt. Diablo Blvd., Suite 600 Walnut Creek, CA 94596 
Phone 925-300-3520 Fax 925-300-3386

Owens-Illinois Corporation
SCHIFF HARDIN LLP

One Market, Spear Street Tower 32nd Floor San Francisco, CA 94105 
Phone (415)901-8700 Fax (415)901-8701

SCHIFF HARDIN, LLP
One Market Plaza Spear Street Tower, 32nd Floor San Francisco, CA 94105 
(415)901-8700 (415)901-8701

Parker-Hannifin Corporation, as Successor to EIS and Cali-Blok 
SEMPER LAW GROUP. LLP

330 N. Brand Boulevard, Suite 650 Glendale, CA 91203 
Phone (213)437-9700 Fax (213) 596-1466

BASSI, EDLIN, HUIE & BLUM, LLP
500 Washington Street, Suite 700 San Francisco, CA 94111 
Phone (415)397-9006 Fax (415)397-1339

Parker-Hannifin Corporation, as Successor-in-interest to Sacomo Sierra 
BASSI, EDLIN, HUIE & BLUM, LLP

500 Washington Street, Suite 700 San Francisco, CA 94111 
Phone (415)-39-7-9006 Fax (415)397-1339

LAW OFFICES OF PETER J. NOVA 
P.O. Box 1328 Sonoma, CA 95476

Phone (707)938-9610 Fax (707)938-9612
CT CORPORATION (LA)

818 West 7th Street Los Angeles, CA 90017

Pneumo-Abex, LLC
BRYDON, HUGO & PARKER

135 Main Street Suite 2000 San Francisco, CA 94105 
Phone (415if 808-0300 Fax (415) 808Ï0333

^  ' / iu  é sQuinn Company
WALSWORTH, FRANKLIN, BEVINS & McCALL

601 Montgomery Street Ninth Floor San Francisco, CA 94111 
Phone (415)781-7072 Fax (415)391-6258
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Union Carbide Corporation
BRYDON, HUGO & PARKER

135 Main Street Suite 2000 San Francisco, CA 94105 
Phone (415) 808-0300 Fax (415) 808-0333
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STEPHEN M-. TIGERMAN (State Bar No. 112127)
tigerman@htlawoffices.com
MIA MATTIS (State Bar No. 191027)
mattis@htlawoffices.com
LISA BROKAW (State Bar No. 247422)
brokaw@htlawoffices. com
HARO WITZ & TIGERMAN, LLP
450 Sansome St., 3rd Floor
San Francisco, CA 94111
Tel: (415) 788-1588; Fax: (415) 788-1598
Attorneys for Plaintiffs

SUPERIOR COURT OF CALIFORNIA 
COUNTY OF SAN FRANCISCO -  UNLIMITED JURISDICTION

GERALDINE BIERNER LEPORE, ) 
Individually and as Successor-in-interest to ) 
GENE LEPORE, Decedent; KRISTIN ) 
MARIE REINHOLZ; MICHAEL JAMES < 
LEPORE; and DOES ONE through TEN, ) 
inclusive, )

)
Plaintiffs, )

AC AND S, INC., et al.,
Defendants.

Case No.: CGC-09-275411
PLAINTIFFS ’ STATEMENT OF 
UNDISPUTED MATERIAL FACTS IN 
SUPPORT OF PLAINTIFFS’ 
OPPOSITION TO DEFENDANT 
HENNESSY INDUSTRIES, INC.’S 
MOTION FOR SUMMARY JUDGMENT / 
ADUJICATION
Date: January 25, 2012 
Time: 9:30 a.m.
Dept.: 503
Judge: Hon. TeriL. Jackson
Complaint filed: November 19,2009 
Trial Date: May 21,2011

opp.MSJ.Hermessy.sep.stmt

mailto:tigerman@htlawoffices.com
mailto:mattis@htlawoffices.com


UNDISPUTED MATERIAL FACTS: SUPPORTING EVIDENCE:

12, AMMCO, or “Automotive Maintenance 
Machinery Company” was founded in 
1923. Hennessy purchased AMMCO in 
1987.

See Deposition of Craig Mountz, taken in 
the matter of Onistein v. Alfa Loyal on 
September 17, 2008, pp. 6:7-7:13, and 
attached to the Mattis Dec as Exhibit E,

13. AMMCO sold its first grinding machine 
in 1949 (before obtaining patents). 
Although there were various model 
numbers and design changes, the grinders 
were virtually “all the same machine” and 
designed specifically for one purpose -  to 
sand-off or abrade some part of the 
friction material on a drum shoe so that it 
would fit a newly turned drum.

See Exhibit E, pp. 15:7-16:12.

14. In 1953, AMMCO filed its first
application to the United States Patent 
Office for the brake grinding machine. 
Subsequent applications were filed with 
the U.S. Patent Office in 1955 and 1958 
and incorporated various design changes 
to the grinder, including the addition of a 
handle which allowed users to move the 
brake shoe up and down, as well as back

See Exhibit E, pp.7:14-17; 10:8-11:25; 
12:15-13:3; and Exhibits 2 and 3 thereto.

opp.MSJ.Hennessy.sep.stmt
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UNDISPUTED MATERIAL FACTS: SUPPORTING EVIDENCE:
and forth when grinding the lining of the 
brake shoe, The applications AMMCO 
submitted to the United States Patent 
Office state that its brake grinders were 
specifically and expressly designed for 
the purpose of grinding brakes.

15. This stated purpose was reiterated by its 
designated corporate representative, 
Craig Mountz. According to Mr. 
Mountz, the purpose of the AMMCO arc 
grinding machine is to alter the 
dimensions of the drum brake shoes that 
has lined material on their outside “so as 
to make them match the dram.”

See Exhibit E. pp. 12:15-13:3.

16, As far back as 1949, AMMCO knew that 
its arc grinding machine created dust 
when it was operated as designed and 
intended.

See Exhibit E, pp. 16:13-17:9.

17. Plaintiffs’ Certified Industrial Hygienist, 
William Ewing, has 29 years of 
experience in the field of industrial 
hygiene, with emphasis on the detection, 
evaluation, and control of asbestos. In 
the course of his work he has personally 
performed industrial hygiene 
investigations in connection with brake 
inspection and replacement of brake 
linings. As part of his work, he has had 
occasion to visit shops that performed 
brake work and examined the brake 
materials used in brake systems. He has 
also observed experienced 
brake/automotive mechanics perform 
brake servicing and brake lining 
replacements of vehicles with drum 
brakes. During the course of his work, he 
has spoken with persons who performed 
brake maintenance at various times 
throughout the 1960s through the 1980s. 
He has also read many depositions of 
persons who performed brake 
maintenance work on drum brakes. He 
has reviewed safety and industrial 
hygiene literature regarding automotive 
brakes and the asbestos in those brakes.

See Declaration of William Ewing, dated 
January 27,2010, in the matter o f Palm er v. 
AC & S , at 1-3, 5-7, which is attached to 
the Mattis Dec, as Exhibit H.

opp .MSJ .Hennessy .sep.stmt
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1 UNDISPUTED MATERIAL FACTS: SUPPORTING EVIDENCE:
During the last 20 years, lie has spent 
hundreds of professional hours in relation 
to the asbestos hazards associated with 
vehicular friction products, including 
specifically drum brakes and brake 
linings for drum brakes.

18. Virtually all brake linings used on 
American made vehicles prior to 1980, 
contained asbestos. There is no reliable 
information that non-asbestos brakes for 
drum brakes were commercially available 
for general or ordinary use prior to 1980 
on automobiles or trucks.

See Exhibit H.

19. AMMCO itself knew from the. 1960s, 
that brake linings were made, at least in 
part, out of asbestos.

See Deposition of Craig Mountz taken on 
June 26, 2007, in the matter of Himmelfarb 
v. Arvin Industries, atp, 57:8-14, attached 
to the Mattis Dec, as Exhibit F.
See also Exhibit E, at p. 35:1-25, pp. 
36:15-37:3.

20, Even as late as 1975, AMMCO admitted 
that it knew that brake linings were still 
being made with asbestos.

See Deposition of Craig Mountz taken on 
June 26, 2007, in the matter of Himmelfarb 
v.. Arvin Industries, atp, 57:8-14, attached 
to the Mattis Dec. as Exhibit F.
See also Exhibit E, at p. 35:1-25, pp. 
36:15-37:3.

21. Each AMMCO grinding machine came 
equipped with a dust collection 
mechanism. The dust collection 
mechanism on the AMMCO grinding 
machine was designed “to collect the 
dust” from the brake shoe being abraded. 
The dust collection system which 
consisted of a cloth bag (i.e. porous 
material) that “was basically clamped to 
the machine.” In 1973,. AMMCO 
developed a new dust collection system 
known as the Model 8925, which was 
sold as part of its brake grinders.

See Exhibit E, p, 16:8-12; pp, 23:1-16, 
25:5-26:14; 53:19-56:16; 61:18-62:17.

22. In response to the 1972 Occupational and 
Safety Health Administration (OSHA) 
regulations regarding-asbestos, AMMCO 
put its first asbestos warning on its brake 
grinders in 1973. The warning stated 
that the dust in the collection system

See Exhibit F, pp. 60:1-62:21; See also, 
Exhibit E, pp. 61:18-62:17;S0:4-82:1.

opp.MSJ.Hennessy.sep.stmt



UNDISPUTED MATERIAL FACTS: SUPPORTING EVIDENCE:
contained asbestos and should be 
disposed of prooerlv. but it did not warn 
the user to wear resniratorv or breathing- 
protection when using the machine.

23. Despite providing inadequate warnings in 
1973, AMMCO made no effort to contact 
prior customers who had purchased brake 
grinders with the earlier dust-bag 
collection system to warn them that the 
dust contained asbestos. Nor was there 
an effort by AMMCO to contact prior 
customers to let them know that a more 
efficient dust-collection system was 
available for their brake grinder.

See Exhibit E,pp, 62:18-64:7; 80:4-82:6; 
85:25-86:15.

24. Also in response to the 1972 OSHA 
regulations regarding asbestos, AMMCO 
conducted testing on its brake grinding 
machine. The testing confirmed that 
workers were exposed to asbestos while 
operating AMMCO’s brake grinding 
machines.

See Exhibit E, v. 37:14-22; p. 39:5-40:19.

25. In March and December of 1973,
AMMCO filed patent applications for its 
Dust Collector, These applications 
acknowledged the “serious need for an 
efficient dust collector for use with 
grinding and otherindustrial machinery 
which produce or handle fine particulate 
material.” The Application further stated 
that existing dust collection systems were 
deficient because “[w]ith certain types of 
dust the bag surface becomes coated with 
an almost solid cake which, long before 
the bag or associated container is filled 
with dust, decreases the efficiency of the 
dust collector system to the point where 
the fine particulates are not collected 
but are transmitted to the 
surroundings creating a definite health 
hazard.” AMMCO’s December 1973, 
Patent application reiterated that “[d]ust 
generated by grinders and other material 
removal machinery is a potential hazard 
to the machinery operators and other 
persons in the same general location.”

See Exhibit E, pp. 26:16-27:12 and Exhibit 
6 thereto, p, 2; andpp. 31:5-33:2.

opp.MSJ.Heniiessy.sep.stmf



UNDISPUTED MATERIAL FACTS: SUPPORTING EVIDENCE:
26. In January 1978, AMMCO

commissioned an industrial hygiene study 
relating to asbestos exposure from the use 
of its brake grinding machines. The 
report issued from the study showed that 
measureable asbestos, fibers were released 
during the grinding work. The samples 
from this study revealed that trie use of 
the AMMCO brake grinding machines 
released asbestos dust into the air, 
including samples taken in the middle of 
the shop, some fifteen feet away from the 
brake grinder. A test was attempted with 
the dust collection system disconnected 
from AMMCO’s grinding machine. 
According to the report, the test had to be 
terminated when “it became apparent that 
large amounts of dust and fibers would 
accumulate in the air when the shoe 
grinding is done” without the bag.

See Exhibit F, pp. 106:3-107:17, and 
Exhibit 18 thereto atp. 4,

27. The “Discussion” section of the-January 
1978 report farther notes that “during 
destruction of brake shoe linings. . .  
significant fiber concentrations were 
generated in the operator’s breathing 
zone, as well as in the general area.”

See Exhibit E, pp. 76:6-80:1 and see also 
Exhibit F, atpp, 106:3-107:17 and Exhibit 
18 thereto.

28. In July 1978, AMMCO commissioned 
another industrial hygiene study. 
According to the report, “the purpose of 
the survey and report was to review the 
product liability exposures” associated 
with the AMMCO brake grinder. The 
report acknowledged that “[t]he major 

* product liability exposure associated with 
the use or misuse of the , , .  brake shoe 
grinders. . .  is the potential of personnel 
operating these machines to inhale 
asbestos fibers present in the 
environment as a result of brake 
grinding . , . operation.” The July 1978 
Product Safety Survey further noted that 
“[t]he primary product liability exposure 
associated with the brake shoes grinders 
is the fact that brake lining material-is 
normally fabricated from an asbestos

See Exhibit E, pp, 82:7-85:24 and Exhibit 
10 thereto,

opp.MSJ.Hennessy.sep.stmt
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1 UNDISPUTED-MATERIAL FACTS: SUPPORTING EVIDENCE:
compound, and during the grinding 
operation there is a possibility of 
introducing asbestos fibers into the air. 
The operator operating the equipment 
could conceivably breathe these fibers.”

29. In October 1986, AMMCO
commissioned its final industrial hygiene 
study. The report showed that 
“permissible exposure limits” were 
exceeded during all grinding 
operations, In some instances, 
permissible exposure limits were 
exceeded by 240 percent, The report 
recommended that further engineering 
controls be investigated “since all 
exposures during grinding operations 
were found to be in excess of the new 
OSHA Permissible ExposureTimit.”
The report further recommended that, 
until engineering and/or administrative 
controls can reduce excessive employee 
exposure to asbestos, employees should 
be issued and required to wear 
NIOSH/MSHA approved respirators.

See Exhibit E, pp. 87:24-91:2.

30. After receiving the 1986 testing results, 
AMMCO stopped selling its brake 
grinding machines in the United States. 
AMMCO continued to sell them outside 
the United States. Those sold outside the 
U.S. after 1986 had a warning label 
which warned the operator not to grind 
asbestos brakes. The warning labels 
placed on the AMMCO brake grinding 
machines sold outside of the U.S. were 
never placed on any of the machines sold 
in the U.S.

See Exhibit E, pp. 92:23-93:4; pp. 93:23- 
94:8,

opp.MSJ.Hennessy.sep.stmt
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UNDISPUTED MATERIAL FACTS: SUPPORTING EVIDENCE:
31, AMMCO never revealed to its customers 

the testing results for asbestos exposure 
when using its grinding machine. Nor 
did AMMCO at any time warn the 
operators of its brake grinding machine to 
use respiratory or breathing protection 
when using the machine.

See Deposition of Craig Mountz taken on 
January 25, 2011, in the matter of Graham  
v. B ig A Auto Parts atp. 110:7-23, attached 
to the Mattis Dec, as Exhibit G.

Dated: January 2012 HARO WITZ & TIGERJVLAN, LLP

MIA MATTISAttorneys for Plaintiffs

opp.MSJ.Hennessy.sep.stmt
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' CRAIG MOUNTZ

SUPERIOR COURT OF THE STATE OF CALIFORNIA 
FOR THE COUNTY OF LOS ANGELES

)
HOWARD ORNSTEIN and ROSELYN )
ORNSTEIN, )

)
Plaintiffs, )

)
vs. ) CASE NO, BC3 8 8-810

)
ALFA LAVAL, INC., et al., )

)
Defendants, )

fc*-************--**-***********-****-********-*-*-*-*-*******

ORAL AND VIDEOTAPED DEPOSITION OF 

CRAIG MOUNTS 

September 17, 2008

ORAL AND VIDEOTAPED DEPOSITION OF CRAIG MOUNTZ, 
produced as a witness at the instance of1 the 
Plaintiffs, and duly sworn, was taken in the 
above-styled and numbered cause on the 17th of 
September, 20.08, from 12:47 p.m. to 2:58 p.m., 
before LISA C. HOBBS, Court Reporter in and,'for 
the -State of Tennessee, reported by machine 
shorthand, at 1616 Westgata Circle, Brentwood, 
Tennessee, pursuant to the California Rules of 
Civil Procedure and the provisions stated on the 
record or attached hereto.

BG LITIGATION 
2501 Oak Lawn Avenue 

Suite 600
Dallas, Texas 75219 

Phone: (888)656-DEPO

HG LITIGATION SERVICES
HGLITTGATION.COM
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CRAIG MOUNTZ

X
6

DIRECT EXAMINATION BY MR. GEORGE: 1
8

the two half rounds are incorporated inside a
2 Q, Good afternoon, Mx. Mounts. How 2 drum, and then when the pedal is applied, those
3 are you? 3 half rounds move outward, and that lining surface4 A. Fine. How about you? 4 is what rubs against the drum to stop the car,-
5 Q. Good. Can you introduce yourself 5 correct?
S to the Ladies and Gentlemen of the Jury.' 6 A. Correct
7 A. ' My name is Craig Mouniz. I'm a 7 Q. Over the course of time, that
9 design engineer for Hennessy Industries. 8 process of stopping the car creates heat and9 Q. And, sirj hare you had an 9 pressure within the material that's on Hie lining

10 opportunity to review what we’U mark as Exhibit 1 10 of the shoe; correct?
11 to your deposition, which is a notice to take the 11 A. Correct
12 deposition of the person most knowledgeable at 12 Q. And that heat and pressure allows
13 Hennessy Industries with regard to a number of 13 parts of the shoe to get removed from the lining,
14 enumerated areas? 14 parts of the lining, and, ia fact; cause what they
IS A Yes, I have. 15 call scoring of the drum; Is that accurate?
IS (Notice of deposition marked 16 MR BODELL: Objection, vague and
17 Exhibit 1, and filed as a part of this 17 ambiguous, compound, assumes facts, incomplete
18 deposition.) 18 hypothetical.
19 BY MR. GEORGE: 19 BY MR GEORGE:
20 Q. Okay, And, although, this 20 Q, Is that accurate?
21 deposition notice was sent to Hennessy, you would 21 A  Weil, usuaGy, the scoring of the
22 agree that Ammco is a entity that was later 22 drum would occur when too much of the friction
23 purchased by Hennessy; correct? 23 material would wear away.
24 A. Yes. 24 Q. Okay, And scoring is a process by
25 Q. And you, in fact, are the person 25 which the internal surface of the drum is

1
7

most knowledgeable at Ammco with regard to the 1
9

scratched and the metal is removed.2 enumerated areas of testimony; is that accurate? 2 A. Correct.3 MR BODELL: Objection, assumes 3 Q. And that scoring has an impact on
4 facts not m evidence. 4 the efficiency of the drum brakes to operate;
5 BY MR GEORGE: 5 correct?e Q, Is that is accurate? 6 A. it can have.

__7 A Yes. 7 Q. And one of die remedies for that" a Q. Okay. Now, Ammco stands [or 8 was to what they cali turn the drum; correct?
9 Automotive Maintenance Machinery Company; correct? 9 A. Correct

10 A. Correct. 10 Q. And in turning the drum, you have a11 Q, It's a company that was founded in 11 lathe machine called a brake lathe where the metal12 19237 12 drum is mounted, and a cutting tool is inserted
13 A. Sounds correct 13 inside tbe drum, and a small portion of the inner*14 Q. All right. And around 1959, Ammco 14 part of the drum is removed; correct?
15 developed some technology to produces machine 15 A. Correct16 that would arc brakes; correct? 16 Q. And that makes it a smooth surface

_17 A Yes. 17 for better braking purposes; correct?18 Q. And we talk about arcing brakes, 18 A  Correct19 what we're talking about is in that time frame, in 19 Q. That also alters the diameter of20 the J950*s and continuing, most of the stopping 20 the drum surface; correct?21 mechanisms on cars were what we call dram brakes; 21 A  Yes.22 correct? 22 Q. And once that is altered, a pair of23 A. Correct 23 brake shoes taken out of the box wouldn't24 Q. And a dnim brake is a half round 24 necessarily fit within the drum and cover ai! the25 metal shoe that has a lining attached to It, and 25 surfaces of the drum for efficient stopping; is
3 (Pages 6 to 9)
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1 that accurate? 1 BY MR. GEORGE:
2 A. Yes. 2 Q. There was a subsequent patent
3 Q. And so one of the remedies for that 3 applied for by researchers at Ammco, but at this
4 is to change the diameter of the half round brakes 4 point they now have the handle being able to be
5 so in fact they meet the inner dimensions of the 5 moved up and down, as well as back and forth. Is
6 newly turned dram; correct? 6 that accurate from what that —

__7 A. Correct. 7 A Just by looking ai fee picture,
8 Q. And in 1953, Ammco submitted a 8 that's what it looks like.
9 patent for a machine that wouid take these half 3 Q, Is that how the Ammco arc grinding

10 rounds and alter their diameter; correct? 10 machines worked -
11 A  Yes. 11 A. Yes.
12 Q. And they called those half rounds 12 Q. — with the movable handle in both
13 actuates, is that how you would eail it, arcuate 13 directions?
14 segments? 14 A. I believe so.
1S A  I’m not familiar with that term. 15 Q„ Okay, So in those patents, the
16 Q. Okay. The device that was offered 16- application Indicates that the very purpose of the
17 for a patent in 1953, yon wouid damp the half 17 machine is to dress down lined automotive brake
18 round brake with the frictioa material exposed, 18 shoes. Do you understand what the term dress down
19 and you would turn it in such-a way that it would 19 means?
20 rub against an abrasive surface that wouid remove 20 A. I believe they're just saying to
21 a small portion of that brake and change its outer 21 remove materials in those areas so as to make them
22 diameter; correct? 22 match fee drum.
23 A. Yes, 23 Q. So would you agree with me.that the
24 Q. And, in fact, Ammco submitted 24 very purpose of creating this machine wasrio alter
25 another patent in January of 1958 for a machine 25 the dimensions of brake shoes that had, that were

1
11

that did the same thing, but it had a handle that 1
13

drum brake shoes that had lined material sn their
2 allowed you to actually — well, let me remove 2 outside?
3 that Start over again.

Let me show you what I'll mark as
3

4 4 Q. Now, you've been offered here today
5 Exhibit Number 2, and ask if you've seen that 5 as the person most knowledgeable with regard to
6 before, which is a 1955 patent for a brake 6 Hennessy Industries, Inc. And you understand that
7 grinding device that was submitted by researchers 7 in that capacity', you speak as if you are Hennessy
8 at Ammco. Have you seen that before? 8 Industries, Inc,; correct?
9 A I don't believe I've scon this 9 A, Correct.

10 particular patent 10 Q. Okay. And what you say, you
11 (Patent dated 8/23/55 marked 11 understand will bind the company because they're
12 Exhibit 2, and filed as a part of this 12 oSering yoiras the person who knows the most
13 deposition.) 13 about the subject matters we're about to discuss.
14 BY MR. GEORGE: 14 Do you understand that?
15 Q. And looking at the diagram that IS A Yes.
16 accompanies the patent, is that a diagram which is 16 Q. Okay. Now, some of the areas that
17 familiar to you as to what the Ammco arc grinding 17 I intend to cover would include those that are
18 machine looks like? 18 outlined in the deposition notice, which I have
19 A  Yes. 19 right here, which it would include the Defendant's
20 Q. Okay. And in 1958, I'll ask if 20 knowledge of the hazards of asbestos; the
21 you've seen this before. We'll mark this as 21 corporate structure of the Defendant; any efforts
22 Exhibits. 22 the Defendant made to ensure the safety of its
23 (Patent dated 1/21/58 marked 23 products; the Defendant’s knowledge with regard to24 Exhibit 3, and filed as a part of this 24 what was placed in its sales publication and
25 deposition.) 25 instructional material; the Defendant's efforts to

4 (Pages 10 to 13)
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1 evaluate the amount of asbestos dust released 1 at that time.
2 during the normal operation of its machinery; and 2 Q, And each of those machines were
3 Defendant's membership in any industry or trade 3 designed specifically for one purpose, and that

. 4 organizations. 4 purpose was to sand off or abrade some part of the
5 Are those areas that you have 5 friction material on a drum brake so that it would
6 information with regard to both Hennessy and 6 fit a newly turned dram; correct?
7 Ammco? A. Yes.
8 A Most of those. » Q. Did each of those, were each of
9 Q. Which ones do you not have any 9 those machines designed with some type of

10 information about? 10 mechanism to collect the dust that was generated
11 A I believe you had one question in 11 frnnrthis process!
12 there about the financial, financials of the 12 A. Yes. —-------
13 company. 13 Q. And so you would agree with me as
14 Q. Okay. That would be the question 14 far as back as 1949, Ammco knew that when you put
15 that asks with regard to the financial worth of 15 a brake shoe that had a friction surface on It
16 the Defendant, including profits and losses. 16 into their device, it was going to generate some
17 A. Correct. 17 level of dust?
18 Q, Is there any other of the areas, 18 MR. BODELL: Objection, incomplete
19 and there were 25 areas illuminated in the — 19 hypothetical. You can answer.
2G MR. BODELL: 26. 20 THE WITNESS: Yes, it was to
21 MR, GEORGE: No, only 25, because 21 collect die dust
22 number 26 is all facts known or learned by the 22 BY MR. GEORGE:
23 Defendant. 23 Q. ] understood that when_yon operate
24 Q. Of the 25 areas, is that the only 24' Che machine the way it's supposed to be operated,
2 5- one that you don't currently posses any 25 the very purpose of it would generate dust;

15 17
1 information tvith regards? 1 correct?
2 A  There are a couple that there just 2 A Correct
3 is no information. 3 MR. BODELL: Objection,
4 Q. And we'll cover that as we go 4 argumentative.
5 aloag. 5 BY MR. GEORGE:6 A. Okay. 6 Q. Because the dust is what's coming
7 Q. The first thing I wani to talk 7 off when you apply the abrasive material to the
8 about is do you know when Ammco sold its first 8 surfaee of the brake; correct?
3 brake grinding device? 9 A. Correct '

10 A. Approximately, 1949. 10 Q. Now, when did you first become *y
11 Q. Okay. So they had a brake grinding 11 aware that brakes in the United States were
12 device prior to the patents that I showed you in 12 composed in part of asbestos?
13 1953, ’55 and ’58. 13 A. I have no idea when — what point
14 A. Yes. 14 in time that was.
15 Q, Okay, And have yon seen any 15 Q. Let me ask you this: 'When did yon16 diagrams of that? 16 first become aware that brakes no longer contained
17 A  It's virtually the same machine. 17 asbestos?18 It was just called a 2000. 18 A  Pm not so sure that they don't
19 Q. Okay. And how did it differ from ¡19 still have brakes that contain asbestos,
20 the subsequent design changes, the -  as I 20 Q. And do you have any means of
21 understand it, there's an 800, an 8000, an 880, an 21 determining or know of any means of determining
22 890, and J think there was a 7,7 something, 720. 22 whether a drum brake either did or did not contain
23 A. They're basically all the same 23 asbestos?24 machine. The difference is just in how the brake 24 MR. BODELL: Objection, vague and
25 shoes held due to the different styles of brakes 25 ambiguous, incomplete hypothetical.

5 (Pages 14 to 17)
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i sell it, but they soid it overseas; correct? 1 of this deposition.)
2 A. . Correct. 2 (Off record.)
3 Q. Okay, So most of my questions are 3 VIDEOGRAPHER: We're on the record.
4 going to be aimed at Ammon, because that's the 4 Ifs 1:12 pin.
5 entity that manufactured and sold the equipment 5 BY MR GEORGE:
S during the time frame that my client was exposed 6 Q. Mr; Mount!, did you have an
7 (a asbestos. 7 opportunity to review those two documents?
8 Let messk you this: Did you have 8 A Just quickly, yes,
9 an opportunity to review Mr. Ornstein's 9 Q, Okay. Now, would you agree with me

10 deposition? 10 that the patent that was sought in 1975, one of
11 A, No. 11 -fee-reasons for seeking the patent was a serious
12 Q. Okay. Do you have anyTawwledge 12 problem with the prior are type of dust collector?
13 about what Mr. Omstein testified about? 13 MR BODELL: Objection, calls for
14 A. No. 14 expert opinion, assumes facts not in evidence,
15 Q. Okay. And so you have ao opinion 15 incomplete hypothetical, vague and ambiguous.
IS about whether what Mr. Ornstein articulated with 16 BY MR GEORGE:
17 regard to his use of an Ammco brake grinder was 17 Q, Would you agree that in applying
18 proper or improper; correct? 18 For the patent, and just so we're dear, one of
19 A. What was the question? IS fee assignees of the patent was Ammco Tools, Inc,;
20 Q, You don’t have any knowledge one 20 correct?
21 way or another about whether he correctly 21 A  Correct
22 identified a piece of Ammco equipment, or if he 22 O. Now, no you know who Wallace
23 did property identify it, he used it the way it 23 Mitchell was?
24 was intended to he used. 24 A Yes.
25 A No, I have no idea. 25 Q, Was he an employee-of Ammco?

23 25
1 Q. Okay. What I want you to do is to 1 A Yes.2 look at the patent that is dated April, 1975. 2 Q. Was he one of their engineers?
3 Now, that's two years after you say that the 29 — 3 A. He wasn't at fee same facility feat
4 I'm sorry, the 8925 system was marketed by Ammco; 4 we were in. I'm not sure what his tide was.
s' correct? 5 Q. Now, this is dated April, 1975, and
6 A. Correct. 6 you joined Ammco )n 1975; correct?
7 Q, I want you to eompnre it with what 7 _A.. Correct
8 we’ll marie as exhibit — well, we're going mark 8 Q, Were you aware at th e time you
9 that as Exhibit 4, so well mark this as Exhibit 9 joined them or shortly thereafter that they bad

10 5, which is the dust collection system, Model 10 applied for a patent on a dust coflection system?
11 8925, which is dated 1986 from copyright 11 A. Not right at that time.
12 materials, which I assume there's some sort of 12 Q, Okay. Would you agree that one
13 promotional-literature with regard to that deviee; 13 of — the prior, before fee development of the

\ 14 correct? 14 8925 system, the dust collection device on all of
15 A Tins is part of fee instruction 15 the Ammco brake grinders was, in essence, a doth

! 16 sheet that goes with the system. 16 bag?1 7 MR, GEORGE; Okay. If we can go 17 MR. BODELL; Objection.
18 off for just a second. T8 THE WITNESS; It was a -
19 VTOEOGRAPHER: We're off the 19 MR BODELL; Assumes facts. Vague
20 record. It's 1:11 pan. 20 and ambiguous, Sorry.
21 (Patent dated-4/15/75 marked 21 THE WITNESS: They all did have a
22 Exhibit 4, and filed as a part of this 22 collection bag.
23 deposition.) 23 BY MR GEORGE;24 (Part of instruction sheet for 24 Q. And it was just a cloth bag;
25 Model 8925 marked Exhibit 5, and filed as a part 25 correct? >
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1 A  . I'm not certain as to the actual 1 can jost tell me if I'm accurate or not Right
2 material. 2 here is, inside this, which says Ammco, inside
3 Q. Okay. But you know It wasn't 3 there is a four inch in diameter pillar that has a
4 plastic. 4 piece of heavy abrasive material damped on to it;
5 A  Correct. 5 correct?
6 Q. It was some type of porous 6 A, Correct
7 material. 7 Q. And it's not — it's a heavier
8 A< Y SSf 8 material than sandpaper.
9 Q. And it was — how was it attached 9 A Y es, it has heavy backing.

IO to the actual brake grinding device? 10 Q. Because you want it to last a
I I MR. BGDELL: Objection, vague and 11 fairly long time since that’s the major device
12 ambiguous. 12 used to remove the surface of the brake,
13 THE WITNESS: It was basically 13 A. Correct
l i damped to the machine. 14 Q, The brake itself would be clamped
15 BY MR. GEORGE: 15 here and there would be an opening where this

r  i s Q. Okay. And there is, let’s see, Pm 16 pillar is which has that heavy sandpaper spinning
17 trying to see if there is, it doesn't look like 17 in more than 3,000 rpin.
18 there's a description of it. But there is 18 A  About 3,000, yes.
19 basically, just so the Jury understands the 19 Q. Okay, And what you do is you take
20 machine that we’re talking about, the arc 20 this handle, and with this handle, you can move it
21 grinder — when T use the term arc grinder and 21 back and forth and it would rub across the surface
22 brake shoe grinder are essentially die same 22 of that sandpaper which would remove small
23 terminology; correct? 23 portions of the brake.
24 A. Correct 24 A  Correct.
25 O. And I'm some to show vou what 25 Q. Now, where on that would tile bag be

27 | 29
1 we’II mark as Exhibit 7, which is the operating 1 placed?
2 and service instructions for the -  from 1985, for 2 A. Let's see here in the picture. It
3 varions models of Ammco brake shoe grinders, and 3 would actually be on the — coming out the end.
4 ask yon if that is similar to the types of devices 4 Q. Okay. And there's some type of
5 that Ammco has made since the late 1940‘s 5 5. hole?6 A Correct. 6 A. Yes.7 (Patent dated 12/10/74 marked 7 Q. And the speed of the sandpaper
a Exhibit 6, and filed as a part of this 8 spinning would create some type of suction that
9 deposition.) 9 would allow the material to go into the bag;

10 (Operating and Service instructions 10 correct?11 marked Exhibit 7, and filed as a part of this 11 A  Actually, there's a fan hooked to12_ deposition.) 12 the bottom of the motor that drew the dust
‘'ÌÌ* BY MR. GEORGE: 13 particles out and forced them into foe bag.14 Q. Okay. And if you can hold that up 14 Q. Now, this one is dated 1985. Prior15 so the camera can nan in on that. 15 to 1977, there would actually be a hole in the top16 Can you capture that for me, 16 up here; correct?17 please? 17 A  I don't believe so.18 A l right. I’m going to ask you to 18 Q. Well, isn't that why they developed19 do something really difficult But if you can 19 the anchor plug?20 explain to thé Ladies and Gentlemen of the Jury 20 A. That goes in the part inside this21 how this machine works. 21 case that turns.22 MR BODELL: Objection, calls for a 22 Q. Okay. So there was a hole on the23 narrative, 23 top of the cylinder that held the sandpaper?■ 24 BY MR GEORGE: 24 A, Correct.25 O. Weil, let me explain it, and you 25 0 . And that allowed for some dust to
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1 escape. 1 Q, Okay. But do you understand that i

2 MR BODELL: Objection, calls for 2 that was a problem that needed to be addressed at
3 expert opinion, vague and ambiguous. 3 some point in time by the engineers at Ammco? 5
4 THE WITNESS: It actually didn't 4 A. Yes, iater on.
5 escape. It just built up in there, so we made 5 Q. And the problem they're describing
S that plug to force the dust particles down. 6 is because of the porous nature of the bag
7 BY MR. GEORGE: 7 collecting dnst, once it got'clogged up, it
8 Q. And it would certainly have made a 8 wouldn't effectively collect the dust. Is that :•
9 better vacuum, and you are an engineer; esrrect, 9 what he's basically saying?

10 or at least— 10 MR BODELL: Objection, assumes
11 A. Yes. 11 facts not in evidence, calls for speculation, i
12 Q. —you got a degree in engineering. 12 calls for expert opinion, vague and ambiguous. :
13 A. Yes. 13 THE WITNESS: The instructions i

14 Q. That having the plug on there 14 always told the operators to not let the bag get .15 created a better vacuum for collecting the dust 15 full, and once it got to a certain state, to empty
16 than having the cylinder be open-ended. 1 S it. Because people didn'tmaintam their
17 MR. BODELL: Objection, calls for 17 equipment, I think that's what Mr. Mitchell is
18 export opinion, assumes facts not in evidence, 18 referring to.
19 incomplete hypothetical, vague and ambiguous. 19 BY MR GEORGE; 1!2 0 THE WITNESS: There wasn't much of 20 Q. Well, he also says, does he not, 1
21 that cylinder that was open, but that plug closed 21 that, moreover, the dust particles are blown into 1
2 2 off when it was. 22 the atmosphere. In fact, because of the inherent 1
23 BY MR. GEORGE: .2 3 danger to persons using this type of equipment,
24 Q. And would that effect be to have a 2 4 there are many localities which have banned the •
25 better suction device? 2 5 use of brake shoe grinding machinery. Did you

31 33
1 MR. BODELL: Same objections. 1 read that in the patent?
2 THE WITNESS: That helped draw the 2 A  T saw that, yes. _____
3 dust down, yeah. 3 Q. And when they talk about the danger

_  4 BY MR. GEORGE: 4 to the people in the environment, they're talking !
5 Q, Now, I'm not asking a lay person 5 about the fact that the brakes were composed of
6 about this. Part of your job at Ammco was to work 6 asbestos and that the arc grinding machine would
7 on the design' of machinery like the brake shoe 7 release asbestos into the environment; is that
8 grinder; correct? 8 accurate? 1 1 I
9 A  ’ Yes. 9 MR BODELL: Objection, calls for j ; i10 Q. Okay. Now, what difference is 10 speculation, vague and ambiguous, argumentative, ; |

11 there, if any, between what we1 ve marked as 11 calls for expert opinion.
12 Exhibit 4, wherever it went, yeah, and — let me 12 THE WITNESS: Can you-say that
13 strike that and start over. 13 question again, please. i14 In 1975, when Wallace Mitchell 14 BY MR GEORGE: i

15 • applied forihis patent, he wrote that a serious 15 Q, Sure. From reading that sentence,
16 problem with this prior arc type, of dnst collector 16 would you agree with me that the danger they're
17 is that when the hag becomes filled with dust, 17 talking about to people in the vicinity is the
18 and/or the pores thereof become ciogged with the 18 fact that it wouid create airborne asbestos
19 dust particles, there is insufficient suction to 19 fibers?
2 0 remove the dust being produced, and the motor of 20 MR. BODELL: Same objections.
21 the dust collector becomes overloaded. 21 Calls for speculation. ! |
22 Is that a problem that youwere 22 THE WITNESS: Fm sorry. Can we I
23 aware of when you joined Ammco back in 1975? 2 3 try that one more time? : i2 4 A., No, I did not work on them right 2 4 BY MR GEORGE:

✓ 3?5 away. 25 0. Sure. He says in here that: In 1 : 1I
9 (Pages 30 to 33)
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fact, because of the inherent danger to the 1 BY MR GEORGE:
2 persons using this type of equipment, there are 2 Q. Okay. In feet, you knew It when
3 many localities which have banned the use of brake 3 you started working for Ammco.
4 shoe grinding machinery, which incorporates that 4 MR BODELL Same objections. .
5 prior arc type of dost collector. And by danger 5 THE WITNESS: Probably, but Pm not
6 to the operator, he's talking about the fact that S sure.
7 they might breathe asbestos dust; correct? 7 MR GEORGE Well, let's go off for
8 MR. BODELL: Same objections. 8 just a second.
9 THE WITNESS; I'm not sure exactly 5 VIDEOGRAPHER We're off the

10 whai Mr. Mitchell had to say there, but through 10 record. Ifs 1:26 pan,
11 our testing, we always found thatwhen you 11 (Off record.)
12 maintained the equipment the way we specified it, 12 VIDEOGRM’HER: We're on the record.
13 the dangers of asbestos were below the levels that 13 It's 1:27 pan.
14 OSHA had always set. 24 BY MR GEORGE:
15 BY MR. GEORGE: 15 Q. Mr. Mounts, do you recall being
16 Q. Now, can you think of any other IS deposed in the case of Saul Himmelfarb versus
17 interpretation of that language than the fact that 17 ArvinTndustries, dune 26th, 2007 in Bridgeport,
18 they're speaking about the introduction of 18 Connecticut?
19 asbestos fibers into the environment? 19 A. Yes.
20 MR. BODELL: Objection, 20 Q. Okay. I want io show yoo page 57
21 argumentative, calls for speculation, calls for 21 of that deposition where you were asked;
22 expert opinion, vague and ambiguous. 22 Question: When you joined Ammco in 1975, were you
23 THE WITNESS: That would be my 23 aware at that time yourself that brake finings
24 guess. 24 were made still in part out of asbestos. And your
25 BY MR. GEORGE: 25 response was; Yes.

35 37
1 Q. The machine only has one function; 1 Is that an accurate rendition of
2 correct? 2 your testimony? ,
3 A. Correct. 3 A. Yes.
4 Q. And that function is to remove the 4 Q. Okay, How, you mentioned testing,
5 surface of brake shoes? 5 and I’m going to address that in just a second,
6 A. Correct 6 One of the areas that we sought information
7 MR. BODELL: Objection, ! 7 regarding somebody who's most knowledgeable is
8 argumentative, asked and answered. 8 with regard to the hazards of asbestos, and when
9 BY MR GEORGE; 9 Ammco knew that asbestos could cause disease. Am

10 Q. Those brake shoes were composed as 10 T accurate in saying that you have, since you
11 much as SO percent asbestos; correct? 11 didn't start with the company until 1975, you have
12 MR BODELL Objection, assumes 12 knowledge prior to 1975 of what Ammco did? \
13 facts not in evidence, calls for expert opinion, _ 13 A. That's correct. -----J
14 argumentative. \ 14 Q. What yeu do know is that in 1972,
15 THE WITNESS: Yeah, I don't know \ 15 the United States Government passed certain
16 what percentage. \ 16 regulations regarding asbestos under a new entity
17 BY MR GEORGE: 17 called the Occupational and Safety Health
18 Q. But you knew when you started with -18 Administration; correct, OSHA?
19 Ammco in 1975 that brake shoes contained asbestos; ¡19 A Correct.
20 correct? ! 20 Q. In response to the legislation*
21 MR BODELL: Objection, misstates 1 21. Ammco did perform some testing; correct?
22 testimony, assumes facts not in evidence, calls | 22 A Yes.
23 for expert opinion. . : 23 Q. Now, do you know whether or not
24 THE WITNESS: Yes, at some point in l 24 Ammco was a member of tile National Safety Council?
25 time I knew that. • 25 A I do not know that
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1 Q. Okay. Do you know whether any 1 Q. Correct, with what's been reported j
2 member of Ammeo was, Ammeo, A-m-nj-c-o, was a 2 as a test that was taken place on January 30,
3 member of the American Society of Engineers? 3 1973..4 A. There may have been some individual 4 A. No. Just the test results.
5 people. 5 Q. Okay. So in looking at the files
6 Q. Do yon know how far back those 6 for Ammeo, the only thing you have with regard to
7 memberships go? 7 this test is the letter transmitting the results,
8 A. No. 8 and the results themselves; correct?
9 Q. Did you ever ask anybody that 9 A. I believe so. ------------

10 worked for Ammeo if they were members of any of 10 Q. Okay,. Do you know what, if
11 those organizations? 11 anything, Ammeo did upon receiving the results in
12 A. I did not ask them. 12 February of 19737
13 Q. Would yon agree with me that at 13 A  Your question was, again?
14 least as of 1977, individuals at Ammeo knew that 14 Q. Do you know if they did anything in
15 over-exposure to asbestos could relate in disease? 15 response to receiving those results?
16 A. Yes. 16 A  The results showed that the machine
17 Q. Okay. And they knew at least as of 17 passed the standards, Somewhere-in that time was
18 1972 that those diseases could be fatal. 18 when they started — wheat they came up with hie
19 A, Per die OSHA document that came ' 19 8925 collection system. ____
20 out, yes. 20 Q. Somewhere after January 30,1973?
21 Q. And, m fact, in the OSHA document. 21 A. I'm not sure what the -  fm not
22 did it not indicate that asbestos couid contribute 22 sure when they, exactly when they started the
23 to the development of cancer? 23 development of the 8925.
24 A 1 believe so. 24 Q. Weil, let me ask you this; Wouid
25 Q. So as of 1972, Ammeo was aware that 25 you agree with me that the earliest manual, sales

39 41
1 if you were exposed to too much asbestos, you 1 manual or instruction manual you can find with
2 could get cancer and you could die. is that 2 regard to the Ammeo brake grinders is 1969;
3 accurate? 3 correct?
4 A I believe so. 4 A  The earliest were the ones that we
5 Q, Okay. Now, the first study that 5 produced today,
6 I’m aware of that was conducted by, or at least 6 Q. Okay. And this one from 1969.
7 say at the request of Ammeo was a study that is 7 This one is from 1971; correct? And this one, you
8 dated January 30,1973, but was transmitted to 8 can tell me what it is because I can’t read the
9 Ammeo on February 7th, 1973. And you're aware of 9 date.10 ibis document; correct? 10 A. Yeah,! can’t either. 70

11 A Yes. 11 something, I'm not sure.12 Q, Okay. Well make that Exhibit 8,1 12 Q. Would yon agree with me that13 believe. 13 nowhere in any of those manuals do they disclose
14 (Study dated 1/30/73 marked Exhibit 14 the fact that exposure to asbestos can result in
15 8, and filed as a part of this deposition.) 15 disease?16 BY MR. GEORGE: 16 A. This one is prior to the OSHA17 Q. And ether than the correspondence 17 regulations.
18 letter, which is from a Darid Gioiello, 18 Q. I understand. You woultLagree with19 Environmental Consultant for National Loss Control 19 me that none of those three Instruction manuals
20 Service Corporation, to a Mr. Leonard Morrison at 20 with regard to the Ammeo brake grinding device21 Ammeo Tool Company, and the actual report itself, 21 discloses the fact that exposure to asbestos can
22 are .you aware of any other correspondence that 22 result in disease.23 deals with these tests or their results? 23 A  This one is basically a
2 4 A. With the test on that particular 24 step-by-step, how-to guide that refers you back to
25 date? 25 the instruction manual on the machine.
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1 Q. But nothing in that how-to guide 1 THE WITNESS: Actually not. This
2 discusses asbestos dust at all; correct? 2 report shows fibers per milliliter, not oc, bat.
3 A. Correct 3 BY MR. GEORGE:
4 Q. The first test that was done in 4 Q. Would you agree with me that a cc
5 January of 1973 was done with a doth bag to 5 is the same measure as a milliliter?
6 collect the dust; correct? 6 MR BODELL: Same objections.
7 A. Correct 7 THE WITNESS: 'I'm just looking at
8 Q. Okay, And what that showed was 8 the report That's not what the report says.
9 that the amount of dust generated would depend in 9 BY MR. GEORGE;

10 part on the size of the bag that was attached to 10 Q. Okay. But you are familiar with
11 tie machine. Would you agree with that? 11 the fact that a cubic centimeter and a milliliter
12 MR. BODELL: Objection, calls for 12 are exactly the same measurement; are you not?
13 expert opinion, assumes facts. 13 A. I'm just looking al the report.
14 BY MR, GEORGE: 14 Q. Okay. But they did find, did they
15 Q. Well, if you compare — well, Til 15 not, 2.2 fibers per milliliter even though they
16 let you answer the first question, then I'll 16 had a collection bag attached to the machine?
17 follow up. Let me withdraw the question: and ask 17 MR BODELL: Same objections.
18 it this way: As an engineer, would you agree wifi 18 THE WITNESS: Yes,
19 me that the size of your dust cotlection device 19 BY MR. GEORGE;
20 would affect the amount of dust that is generated? 20 Q, Okay, And when they downsized the

'ZI MR. BODELL; Yagae and ambiguous, 21- bag, when they used a smaller bag, they generated
22 incomplete hypothetical, calls for expert opinion, 22 3.6 fibers per milliliter; correct?
23 assumes facts. 23 MR BODELL: Same objections.
24 THE WITNESS; Per this report, the 24 THE WITNESS; That’s what the
25 difference between die large and the small bag, I 25 report says, yes.
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1 don't know if they were in any way — in any other 1 BY MR GEORGE:
2 way different, other than just the - 2 Q, And, in fact, they found that as
3 BY MR. GEORGE: 3 the bag filled up, the more dust was introduced
4 Q. How much was the dust generated 4 into the environment; correct?
5 using the large bag with a breathing zone sample? 5 MR BODELL: Same objections.
6 MR. BODELL: Hm sorry', can I have S THE WITNESS; Correct.
7 that question read back? 7 BY MR GEORGE:
8 MR. GEORGE: HI just rephrase it. 3 Q. When the bag, the large bag was
9 MR. BODELL: Thank you. 9 only half full, they fbnnd 5.1 fibers per liter;

10 BY MR. GEORGE: 10 correct, which was almost twice as much as they
11 Q. How much dust was generated when 11 found when they started with the new bag?12 the test was performed from the breathing zone 12 MR BODELL: Same objection.
13 using a large bag collection device? 13 THE WITNESS: Correct14 MR. BODELL; Objection, calls for 14 BY MR GEORGE;15 expert opinion. 15 Q. And they also found, which makes_16 BY MR. GEORGE; 16 sense, that the more brake shoes you grind, theTl Q, Okay. Let me withdraw and ask It 17 more dust you're going to generate.
18 this way. Aren't I correcfthat the-researchers 18 MR BODELL: Same objection.
19 hired by Ammco found 2.2 fibers per cc generated 19 BY MR. GEORGE:20 from the use of the Ammco device when a large 20 Q, Correct?
21 collection device was attached to the machine; is 21 MR BODELL: Incomplete
22 that correct? 22 hypothetical,
23 MR. BODELL: Argumentative, vague 23 BY MR GEORGE:24 and ambiguous, calls far expert opinion, assumes 2 4 Q. Let me ask you this way: In the
25 facts. 25 first sample, they ground four brake shoes and
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i found 2.2 fibers per milliliter. In the third 1 MR. BODELL: Calls for expert
2 one, they ground 16 shoes and they found 3.26 2 opinion, assumes facts.
3 fibers per milliliter; correct? 3 THE WITNESS: That appears to be
A A. Correct 4 what the report says.
5 Q. That would be an indication that 5 BY MR. GEORGE:
6 the more shoes you grind, the more dust you're 6 Q. And they generated that 50 fibers
7 going to generate, despite having a collection 7 per milliliter while grinding for only three
8 device. 8 minutes; correct?
9 MR. BODELL; Incomplete 9 MR BODELL: Same objections.

10 hypothetical, assumes facts not in evidence, calls 10 THE WITNESS: Yes, that's what the
11 for expert opinion, vague end ambiguous. 11 report shows. ------
12 THE WITNESS; That's what this 12 BY .MR GEORGE:
13 researcher found on this report. 13 Q. You would agree with me that the -
14 BY MR. GEORGE: 14 let me ask you this, do yon know what the current
15 Q. Okay. They also found, they took a 15 OSHA limit is?
15 breathing zone sample of a — with «-prototype 16 A. No, I don't.
17 dust collector and found 9.4 fibers per 17 Q, Okay, You're not aware of what the
18 milliliter. Do you know what that prototype was? 18 current permissible exposure limit is?
19 A. No, I do not. 19 A. No.
20 Q. Yon haven't seen any documentation 20 Q, I want you to assume that the
21 that explained what prototype they were testing 21 current permissible exposure limit is 0.1 fibers
22 there? 22 per cc. How much did they generate in Just taking
23 A. No. 23 a sample in fixe middie ofthe room after the
T T Q. Would you agree that the operation 24 grinding work had been done?
25 of this machine generates more dust in the 25 MR. BODELL; Calls for expert

47 49
1 environment than is measured simply in the 1 opinion, assumes facts, incomplete hypothetical,
2 breathing zone of the person doing the work? 2 vague, and ambiguous, outside the scope ofthe
3 MR. BODELL: Objection, calls for 3 deposition.
4 expert opinion, incomplete hypothetical, vague and 4 THE WITNESS: This report shows at
5 ambiguous. 5 the time when die O&HA limit was nowhere near
6 THE WITNESS: Canyon say that 6 that. It shows .7.
7 again? 7 BY MR. GEORGE:

_S BY MR. GEORGE: 8 Q. Okay. 0.7 fibers per milliliter
■ 9 Q. Sure. The operation of this 9 generated after -  or the sample was obtained
10 machine generates more dust in the environment 10 after the grinding had been completed, and the
11 than what is measured simply around thebreathiug 11 sample was taken from the middle of the room;
12 zone of the person doing the work. 12 correct?
13 MR BODELL: Same objections. 13 MR, BODELL: Same objections.
14 THE WITNESS: 1 believe that’s what 14 BY MR GEORGE:
15 is stated in the results. 15 Q. Is that correct?16 BY MR GEORGE: 16 A. That's what it says. But at the
17 Q. In fact, when they took a 17 time, that was still within the OSHA limits.
18 measurement one inch from where the — from the 18 MR. GEORGE; I move to strike
19 machine, they found 15.2 fibers per mIHiliter: 19 everything after that was correct as
20 correct? 2 0 nonresponsive.
21 A. Correct. 21 Q. Now, Ammco hired the National Loss
22 Q. And they did another-one where they .22 Control Service Corporation six months later to
23 took it one inch from the bag on the large bag, 23 perform another test; correct?
24 and they found 50,2 fibers per milliliter; 24 A. Yes.
25 correct? ! 25 0- Do you know why they wanted to have
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1 another test done six months after they just had. 1 machine.
2 one completed? 2 BY MR. GEORGE-
3 A. I believe that was the one on die 3 Q. Well, how do I know that?
4 new 8925 dust coDeetor. 4 A. The rest of it's in there.
5 Q, Now, other than this study, which 5 Q, How do I know that?
6. mentions the fact that it's done in conjunction 6 A. Because I'm telling you feat
7 ■ mtli the Aittmco Mode! 8925 Disposable Bag Xteist 1 Q. Weil, I understand feat But on
8 Collection System, do you have any other documents 8 here, it says, it says illustration 10,
9 that show that this dust collection system was 9 A  Okay.

10 actnally being marketed in Jime of 1973 or later 10 Q. So that means that this itself is
11 that year? Do yon understand my question? 11 noram original; correct?
12 A, Yes, 1 believe we have something 12 A. Correct
13 wife that date on it 13 Q. Okay, Where is the original of
14 Q, Do you have another document feat 14 this document?
15 shows that this was in the market place in 3973? IS A, I have no idea where fee original-
16 A. I beiieve there's another document. 16 is.
17 on fee 8925 feat had the date on it 17 Q. Can you show me where this — where
18 Q. Weil, that one has a date on it, 18 did this go, who got it?
19 and that's in 1936: correct? 19 MR. BODELL: Objection, vague,
20 A. Thai's jnst when this was printed. 20 compound, argumentative,
21 Q. Welt, here's another one about it 21 BY MR. GEORGE:
22 Do yon see any date in there that shows 1973? I 22 Q, Well, lec me withdraw and ask it
23 guess whatyou're referring to would probably he 23 this way: The oniy-iiiiormation thatyou have that
24 this. Is that what you're referring to? 24 this was generated In 1973" is on the bottom here,
25 A. Yes. 25 there's something that has a series of numbers,

51 53
1 Q, Okay, Now, do you know where that 1 the Iasi two digits are 73; correct?
2 came from? 2 MR. BODELL: Assumes facts not in
3 A. I believe there's another sheet to 3 evidence, argumentative, asked and answered.
4 this. 4 THEWTINESSl This went wife every
5 Q. Now, it was part of an evaluation 8 machine starting in 1973. It went with the
6 that was done in 1978; correct, that's one of the 8 product. It was in our sales catalogs -
7 attachments? 7 BY MR. GEORGE-
B A. Well, it was on the machine also in 8 Q. Okay.
9 '78, but it was — 9 A. — and advertisements.

10 Q. 1 understand. 10 Q, If that's true, you've produced to
11 A. — it was sold in 73. 11 me documents from 1969 and 1971, Where is the
12 Q. But do yon know where that document 12 document from 1973 that corresponds to this
13 dated, presumably, 1973 came from? 13 attachment to a 1978 document?
14 A. Yes, like I said, there's, here, 14 MR.BODELL: Argumentative, assumes
15 that goes wife it. 15 facts, asked and answered.
16 Q. I understand. And all of this are 16 THE WITNESS: Yeah, I'm sorry. I
17 ¡¡lustrations that go to a document dated 1978. 17 don't understand what you're asking.

A. Okay. 18 BY MR. uisUKvjc,; —--------
19 MR, BODELL: Assumes facts. 19 Q. In your review of the Ammco
20 BY MR. GEORGE: 20 documents, did you come across a Model 8925
21 Q. And what I’m asking yon is where is 21 instruction sheet feat was in use in 1973?
22 the document that was generated in 1973? 22 A Yes.
23 MR. BODELL: Argumentative, 23 Q. Okay. Where Is it?
24 ■ THE WITNESS; This is the document. 24 A. Thafs fee copy of it
25 This is the instructions that went with fee 25 0. But this a copy that was attached
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-1 to a document in 1978. What I want to know is 1 facts.
2 what evidence do you have that shows that this 2 THE WITNESS: As iar as I can telL
3 system was attached to an arc grinder in 1973? 3 BY MR GEORGE:
4 MR. BODELL: Other than his 4 Q. Okay. And yonr interpretation of
5 testimony, his repeated testimony? 5 this is it wasn't available or you would have
6 BY MR GEORGE: 5 tested it in January o f'73.
7 Q. Weii, did you actually see a arc 7 MR BODELL: Assumes facts —
S grinder with that attachment in 1973? You 8 THE WITNESS: Correct.
9 couldn’t have because you didn't start until 1975; 9 MR BODELL: — misstates

10 correct? 10 testimony.
11 MR BODELL; Objection, BYMR GEORGE:
12 argumentative, argumentative. 12 Q. Weil, in fact, your testimony was
13 BY MR. GEORGE; 13 the reason why they redid this in June of '73 is
14 Q. You didn't start until 1975; 14 now this dust collection system was available;
15 correct? 15 correct?
16 A  Correct 16 A Thafe correct. -------
17 Q, So you have no personal information 17 Q. And my question is, although, you
18 that this system was available for sale in 1973; .18 tested it, do we know whether it was commercially
19 correct? IS available, or was this a test done to determine
20 A. By the engineering drawings and the 2G whether to pat it on the market or not? Bo you
21 bill of materials, that was available in 1973. 21 know the answer to that?
22 Q, Okay. Where are the engineer 22 A I don't know the objective.
23 drawings?. 23 Q. Can yon tel! me when the first
24 A. I don't have them. 24 Model 8925 was sold?
25 Q. Okay. Are they available? 25 A Not exactly.

55 57
1 A. Yes, they're in storage. 1 Q. Okay, At the time it was developed
2 Q. Okay, 1 would ask that they be 2 for sale, it was sold as a separate unit; correct?
3 produced. What is the bill of materials? 3 A Yes.
4 A. It's just a list of every nut, 4 Q. Okay. It was not, if you bought an
5 bolt, screw, carton, instruction sheet, decal that 5 arc grinder, It didn’t come with an 8925
6 goes with the machine. 6 attachment You had to actually purchase it
7 Q, And do you have a biB of material 7 separately.
8 dated 1973 that indicates that the Model 8925 was 8 MR BODELL: Objection, vague as to
9 for sale in 1973? 9 the time.

10 MR GEORGE: And I'nLSorry, is it 10 THE WITNESS: 1 do not know the
11 build of, is that what we're saying? 11 date when it became standard equipment
12 THE WITNESS: BOM, bill of 12 BY MR GEORGE;
1.3 material. 13 Q, Okay. Do you have any estimate of14 MR BODELL; Oh, bill. Okay, 14 when that was?
15 MR. GEORGE: Bill of material 15 A I believe it was '73 when, it was16 Q. Bo you have a bill of material from 16 also offered as the option, j17 1973 that shows that the Model 8925 dust 17 Q. But you don't have anything to
18 collection system was available? 18 substantiate that; correct?19 A. Yes. 19 A No.2.0. Q, Okay. I'd ask:that be produced, as 20 Q. Okay. And you’re also not aware of
ZI well You would agree with me that -  can yon 21 any efforts by Ammco to notiiy purchasers that had22 tell me the first sale by date? We know that in 22 already bought a brake grinding machine with the
23 January .of '73 it wasn't being used because at 23 cloth bag attachment that the 8925 was available;
24 least it wasn't being tested; correct? 24 correct?
25 MR. BODELL: Objection, assumes 25 A I do not know that,
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1 CL And we do know at least from the 1 Q, Okay. We know one of fee reasons,
2 patent that one of the reasons why they're 2. according to fee patent, feat they developed this
3 developing the 8925 was because of the problem 3 is because they were concerned about the cloth
4 with he bag collection system being overcame by 4 bags being clogged with debris from fee collection
5 fibers ; correct? 5 system; correct?
6 MR BODELL: Assumes facts not in 5 MR BODELL: Assumes facts not in
7 evidence, calls far expert opinion, misstates 7 evidence, calls for speculation, calls for expert
8 testimony, vague and ambiguous. 8 opinion, incomplete hypothetical.
9 BY MR. GEORGE: 9 THE WITNESS: Sorry, I forgot the

10 C Is that correct? 10 question.
11 7u Could you repeal the question, 11 . BY MR GEORGE:
12 pleas 12 Q. We know the reason why they
13 C). Sure. Let me do it this way. In 13 developed the 8925 is because of the perceived
14 looking at what we had marked as Exhibit 4, which 14 danger to persons using fee prior type of
15 is the patent application of April 15,1975 by 15 equipment, the cloth bag; correct?
16 Wallace Mitchell, do you see any difference 16 MR BODELL: Same objections.
17 between that device that a patent was being sought 17 THE WITNESS: Thais what -  that's
18 in April of 1975 and the device that's being, one, 18 how the patent is written, yes.
19 depicted in the brochure that you say is from 1973 19 BY MR. GEORGE:
20 or even the brochure from 1986? 20 Q, Now, this system-had a plastic bag
21 MR, BODELL: Objection, compound, 21 that went over the cloth bag; correct?
22 assumes facts not in evidence, calls for expert 22 MR BODELL: Objection, vague and
23 opinion. 23 ambiguous.
24 THE WITNESS: Appears to be the 24 THE WITNESS: No,
25 same device that was created in 1973. 25 BY MR. GEORGE:

59 61
1 BY MR GEORGE: 1 Q. I thought it had a disposable
2 Ç>. 1975. 2 plastic covering that went oyer-fee bag and then
3 /_ No, the patent states it was tiled 3 you couid throw it away.
4 in 1973. It was awarded in 1975. « A No. Actually, the particies are
5 <3>, Okay. So it was Hied in December 5 routed down into the plastic bag.
6 of 1973? 6 Q. Okay. And would you agree wife me
7 Al. Yes, it was already created by 7 that piastic-is-a more impervious material than
8 then. 8 cloth —
9 <3 Okay. And to your knowledge, ana I 9 MR BODELL: Objection

10 only want to go by the knowledge you've gained as 10 BY MR GEORGE:
11 an Ammco representative, have you talked to 11 Q. -  when it comes to particulate12 anybody and gained any knowledge of whether they 12 matter?
13 sold the machine prior to getting the patent? 13 MR BODELL: Objection, assumes
14 A I do not know that for a fact 14 facts not in evidence, calls for expert opinion,
15 q . Okay. But we do know that one of 15 incomplete hypothetical, vague and ambiguous.16 the reasons why they developed the system, which 16 THE WITNESS; Yes, these were.17 the picture of which on April 15th, 1975 is 17 BY MR. GEORGE:18 substantially similar to the picture depicted on 18 Q. And would you agree with me that
19 Exhibit 5; correct? 19 prior to fee development of the 8925, Amnreo gave
20 MR BODELL: Objection, assumes 20 no information to its customers about how to
21 facts; calls for expert opinion, vague and 21 dispose of the contents of the cloth bag?
22 ambiguous. 22 MR BODELL: Assumes feets not in
23 THE WITNESS: It appears to he the 23 evidence, vague and ambiguous.
2 4 same unit 24 THE WITNESS: I do not know that
25 BY MR. GEORGE: 25 BY MR, GEORGE:
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1 Q. Okay. You haven't found any X documents somewhere that you haven't seeiifis that
2 information where Ammco told its customers how to 2 accurate?
3 dispose of the debris that collected in the doth 3 A. I haven't looked at any sales
4 bag that was the collection system prior to the 4 documents.
5 8925; correct? 5 Q. Okay, But have you asked anybody
6 MR. BODELL: Same objections. 6 if such directives exist?
7 THE WITNESS: I do not know that 7 A. I don't know that. ■.
e BY MR, GEORGE: 8 Q. Okay. Now, even with, and we'll
9 Q. Now, the 8925, the plastic bag 9 mark this as Exhibit 9, and by this, I mean, the

10 actually had a red warning on it with regard to 10 June 5th, 1973 asbestos survey.
i l how to dispose of the material; correct? 11 (6/5/73 Asbestos Survey marked

i 12 A Actually, the bag was red and it 12 Exhibit 9, and filed as a part of this
13 had, I believe, all the instructions were in 13 deposition.)
14 yellow. 14 BY MR. GEORGE:
15 Q. Okay, But it said something about, 15 Q. And this is a document you're aware
16 caution, contains asbestos, dispose of properly — 16 of; correct, that you've seen before?
17 A. Yes. 17 A. Yes.

TV Q, — in essence. And to your 18 Q. This is a better copy than the one
19 knowledge, that information was not communicated 19 thatyou-ail provided to me. Even with this
20 to any of the purchasers of the prior — of the 20 unproved collection system, when they braked eight
21 brake grinders containing the doth bag disposable 21 shoes with the door open, they still generated 3.6
22 system; correct? 22 fibers per milliliter; correct?
23 MR. BODELL: Vague and ambiguous, 23 MR. BODELL: Objection, assumes
24 assumes facts. 24 facts, calls for expert-opinion, vague and
25 THE WITNESS: Other than our sales 25 ambiguous. The document speaks for itself.

63 65
1 people going into those places and trying to sell 1 BY MR. GEORGE: '
2 the new collector, I don't know of anything other 2 Q. This isn't the first time yau've
3 than that 3 read this document; is it?
4 BY MR. GEORGE MR. BODELL: Objection,
5 Q. And you have no sales records, 5 argumentative.

\ 6 correct, in your historical documents. 6 MR. GEORGE: It's not
7 A. Correct 7 argumentative, Ifs a question.
8 Q, You don’t have any document that 8 Q, Is this the first time you’ve read
9 shows what efforts the sales people made to ? this document?

10 contact purchasers of the prior incarnations of 10 A. No.
11 the brake grinding system, the-ones with the cloth 11 Q-. Okay.
12 bags; correct? 12 A  But there are multiples. 1 just
13 A  1 don't know of any information. 13 want to make sure Pm reading the right one.
14 Q, You don't have any directives from 14 Q. Well, I'm correct that in this
15 anybody at Ammco that instructed the sales force 15 document dated June 5th, 1973, the researchers
16 to go back and contact prior customers to teS 16 hired by Ammco found 3.6 fibers per milliliter
17 them that we have a more efficient dust collecting 17 generated when the operator ground eight brake
■ 18 system; correct? 18 shoes.
19 A. Sales may have, but I don't have 19 MR. BODELL: Objection, calls for
20 any — I don’t know of any information. 20 expert opinion,
21 Q. Well, have you had the opportunity 2-1 THE WITNESS: That's what the
22 to iook at ail of the documents that are currently 22 report says, yes.
23 available for Ammco? 23 BY MR, GEORGE:
24 A. Everything that I know of, 24 Q. And that’s even with the overhead
25 0. Okay. There's no cash of sales 25 doors open in the garage.
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1 MR. BODELL; Same objection. i conclusion or whether somebody told him that?
2 THE WITNESS; Thai's what the line 2 A  I don't know.
3 says, yes. 3 Q, From the context of the other ones.
4 BY MR. GEORGE; 4 it says please call as soon as finished. Presumes
5 Q. And eight brake shoes would be four 5 that this deals with some type of conversation;
6 wheels, correct, because there's two shoes to a 6 would you agree?
7 wheei? 7 MR. BODELL; Objection, calls for
8 A. Correct 8 speculation, Yague and ambiguoos.
9 Q. Okay. So in a car that had four 9 THE "WITNESS: Well, I'm not sure

10 drum brakes, four wheel drum brakes, that 3.6 10 who Ray Stone is, so I'm not sure who it — it
11 fibers per milliliter would be generated as a u says it's to the laboratory.
12 result of a single ear brake replacement. 12 BY MR. GEORGE:
13 A. Yes. 13 Q. But you have no personal knowledge,
14 Q. Okay. Now, that level is the same 14 A. No,
15 level that was generated in the test six months i s MR. BODELL; Counsel, can we take a
15 earlier when they used the small bag and did four 16 restroom break?
17 brake shoes; correct? 17 MR. GEORGE: Sure.
18 MR. BODELL: Objection, calls for 18 VIDEOGRAPHER: We're off the
19 expert opinion, incomplete hypothetical, assumes 19 record. It's 2:10 p.m.
20 facts, vague and ambiguous. 20 (A break was held.)
21 THE WITNESS; That’s what it 21 VIDEOGRAPHER: WeVe on the record.
22 appears. 22 TPs 2:16 pan.
23 BY MR. GEORGE; 23 BY MR GEORGE:
24 Q. Okay. So it was a little more \2 4 Q. At any time after 1973, June, did
25 efficient because in this one they ground four. ! zs Ammco ever reveal to its customers that the arcing

1
6

In that one, they ground eight; correct?

1|
i l

69
of the brake shoes could generate as much as five

2 A. Correct 1 2 fibers per cc or per cubic millimeter, milliliter?
3 Q. With respect to the large bag, this i 3 A  I don't know that.
4 was a little bit more than what they got when they 1 4 Q. Do you know if Ammeo ever divulged
5 ground 16 shoes; correct? -Î 5 to any of its customers the results of the tests
S MR. BODELL; Same objections. M s that were conducted in January of 73 and June of
7 TEE WITNESS: Correct 1 7 1973? .
8 BY MR. GEORGE; ; 8 A  I don’t know that either.
9 Q. Now, attached to this is some 9 Q, Okay. Now, to your knowledge, are

10 notes. Do you know why these note have a 10 the three pages Bates stamped 35 -  34,35 and 36
11 consecutive Bates stamp with the test? By that, I ■ 11 the-totaiity of the June, 1973 dust sampling?
12 mean, just to clarify for the record, the test 12 A. Pm not sure.
13 itself is Bates stamped 34, 35,36, and what’s 13 Q. Okay. Well, do you know if Ammco
14 Bates stamped as 37 is some notes generated by Ray 14 ever tested how much dust was generated, not just
15 Stone. Do you know why they are attached? 15 in the breathing zone of the worker, but coming
16 A Well, these are the samples that 16 off the machine itselflike it had done in January
17 were taken from the test, and it ioolcs like it's 17 of 73?18 just a list of the samples to the industrial 18 MR BODELL: Objection, vague and
19 hygienist in the laboratory. , 19 ambiguous.20 Q, And do you know who Ray Stone is? 20 TEE WITNESS; Pm sorry, what ware
21 A. No. 21 you asking again?
22 Q. Do you know why he wrote expect 22 BY MR GEORGE:
23 very low results? 23 Q, I'm asking if Ammco ever tested the
24 A. No. 24 brake grinder with this 8925 collection device, if
25 0. Do you know if that's his 25 thev ever tested that near where the device was to
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1 bunched in spots around the outer rim of the metal > 1 hypothetical, vague and ambiguous, calls for
2 collecting device. Is that what if says np here? 2 expert opinion, assumes facts.
3 A, Yes* urn-hum. 3 THE WITNESS: I believe the lest
4 Q, That process of the bunching of the 4 showed that with the bags.
5 5 BY MR. GEORGE: ___
6 a occurrence among Its customers. Is that 6 Q. Okay. And we know from this test
7 accurate? 7 ill 1978 that the difference between aa MR. BODELL: Objection — 8 poorly-maintained collection system, and a
9 THE WITNESS; It was- 9 well-maintained one is the well-maintained one

10 MS, BODELL: — vague and 10 they put a brand new bag an, and the other one was
11 ambiguous. 11 half full; correct?
12 THE WITNESS: I don't know if it 12 MR. BODELL: Same objections.
13 was known to the customers or not, 13 THE WITNESS: That's what the
14 BY MR. GEORGE: 14 report says.
15 Q. No? Was it known to Ammco that on IS BY MR GEORGE;
1S occasion the inner bag could, If it was oversized, 16 Q. Okay. So the results they're
17 it could result in being bunched in spots around 17 com paring-is comparing it with a half full bag
18 Hie outer rim of the metal collection drum, and as 18 with a clean new bag, and the total amount of

•19 a result, small gaps would be present where the 19 grinding that was done in these tests is
20 rubber gasket and. the drum were fastened to the 20 essentially eight shoes per machine. They had one
21 fabric bag? 21 with a half full bag, and one with a new bag, and
22 A Yes, that's why they changed the 22 they did ground eight shoes on each machine;
23 bag size. 23 correct?
24 Q. And can we go off for just a 24 MR BODELL; Same objections.
25 second? 25 THE WITNESS: Weil, in this

75 77
1 VIDEOGRAPHER We're off the 1 instance, they did ¡6 grindings.
2 record. It's 2:27 p.m. 2 BY MR GEORGE:
3 (Off record.) 3 Q, They did 16 grindings, but they did
4 VIDEOGRAPHER; We're on the record. 4 them on eight shoes.
5 Ifs 2:28 p.m. 5 A. Well they're saying they only used
6 BY MR. GEORGE: 6 right shoes, but they made i 6 simulations of
7 Q, Do you know of any sales literature 7 grindings,
8 or instruction materials that informs the 8 Q. No, they made 16 passes. Yotrdon't
9 purchasers of the Ammco brake grinder that having 9 grind -  when you're using an arc grinding

10 this occurrence, having the hag bunch up, means 10 machine, you don't cut off all you need with one
11 that it's poorly maintained? 11 pass; isn’t that aecurate?
12 A The instructions may say to make 12 A. Most of the time.
13 sure that it's not, but 1 don't know that exact 13 Q. Most of the time you 've gat to go a
14 statement. 14 few times. You're trying to catch the high spots
15 Q. Okay, Do you know of any 15 and widened that diameter, so you would go more
16 instructions prior to 197S thattold the operator 16 than once to make that happen. Have you ever used17 of the brake grinder to empty the bag if it was 17 one of these machines?18 more than half full? 18 A. Yes.-
19 A 1978? 19 Q. Okay Did you do everything yon
20 Q. Correct. 20 needed to have done with one pass?
21 A I don't know that answer. 21 A No, but I don’t think that's what
22 Q. Okay. We do know from the 1973 22 they're saying there.
23 test that the fuller the bag is, the more dust 23 Q. Okay. Now, they did attempt to
24 that's going to escape from the system; correct? 24 measure how much dust was generated if you took
25 MR. BODELL: Objection, incomplete 25 the bag off of the machine; correct?
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1 A. Yes. i at the time.
2 Q. And they had to abandon that test 2 MR BODELL; Same objections.
3 because large amount of dust and fibers would 3 BY MR. GEORlih: ■ - —
4 accumulate in the air when the shoe grinding was 4 Q. Do you know -  weR let me ask you
5 done 'without the bag. 5 this. You're aware that at some point In time,
6 MR. BODELL: Same objections. 6 Ammco put a sticker on the top of the pillar where
7 THE WITNESS: I have no idea why 7 the spinning sandpaper was to inform the operator
8 they tried that, but thafs what the report said. 8 that asbestos dust could be generated; correct?
9 BY MR. GEORGE; 9 A. Yes.

10 Q. Okay. Have you ever interviewed 10 Q. But you don't know exactly when
11 any of the customers that baughtyour brake 11 that occurred; is that also correct?
12 grinding systems? 12 A. I beKcve that was 1973, also.
13 A. No, 13 Q. But you have testified previously,
14 Q. Okay. So you don't know whether 14 have you not, that you don't know what the year
15 they operated with the bag or not; correct? 15 that that warning took place?
16 A. Correct. 16 A. I say I believe it's 73.
17 Q. And if you did operate it without _17 Q, Okay. Well, let me show you yeur
18 the bag, there's no doubt that excessive airborne 18 testimony from -  do yon recall testifying in a
13 asbestos fiber levels can be generated in the 19 esse in Texas entitled Lee Bracket versus Bonder
20 absence of the dust collections system; correct? 20 International, May 20,2003?
21 MR BODELL: Same objections. 21 A. Yes.
22 THE WITNESS: That's what the test 22 Q, Let me show you your testimony.
23 said, yes. 23 And you were asked this question, and you were
24 BY MR GEORGE: 24 shown an exhibit, and the question was: And this
25 Q. Okay. And even if you have it, if 25 says just for purposes of identification on the

79 81
1 yon ground two shoes twice on a machine that has a 1 top, warning asbestos fiber dust, the dust
2 half full bag, you can generate, and this is with 2 collection system on this machine, yada, yada,3 the 8925 dust collection system, you can generate 3 yada, and then the instruction book. What machine
4 as much as 2.6 fibers per milliliier; correct? 4 did this appear on? Answer: It appeared on the
5 MR BODELL: Same objections. 5 top of the housing on the shoe grinder itseif.
6 THE WITNESS: On a 6 Question: What year was the
7 poorly-maintained machine, thafs what the report 7 release year that this one appeared? Answer: I'm
8 says. 8 not sure about that one. Okay. Can you give me
9 BY MR GEORGE: 9 the earliest year (hat it wouid have appeared?

10 Q. And that poorly-maintained machine 10 Answer: I know it was during the seventies for
IL being one that had a half fnJI bag, that would 11 sure. Question: It was during the seventies?
12 exceed at the time the OSHA allowable limit of two 12 Answer: I don't know when the first time was, but13 fibers; correct? 13 I know it was there in the seventies.
14 MR BODELL: Same objections. 14 That was your testimony in 2003;
15 THE WITNESS; That's what the IS correct?16 report says. 16 A Yes.17 BY MR GEORGE: 17 Q. So you would agree with me yon
18 Q. And it certainly would exceed the 18 don't know what year in the lP7SJs such a-sficker
19 NJOSH proposed limits of .5 libers per cc; 19 would have appeared on the arc grinding machine.
2 0 correct? 20 A. Noi the exact day, no.
21 MR BODELL: Sams objections. 21 Q. And yon don't know if they ever
22 THE WITNESS: Well, of the proposed 22 made those stickers available and mailed them out:
23 limit, but it wasn't the limit at the time, 23 to the customers that purchased an arc grinding
24 BY MR GEORGE: 24 machine prior to the time that they put those
25 Q. But it exceeded the allowable limit 25 stickers on the top of the machine; correct?
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A. I do not know that. 1 going to sue them for exposure to asbestos
2 Q. You're also aware fiat at some 2 generated from the use of their machines?
3 point in tune, Ammco pat a metal plate on the base 3 MR. BODELL: Objection, calls for
4 of the machine; correct, that indicated that use 4 speculation, incomplete hypothetical.
5 of the machine could generate asbestos dust? 5 THE WITNESS; I can’t say for sure
6 A. I'm not aware of that. 6 that's what —
7 Q. Okay. Now, In the last test - 7 BY MR. GEORGE;
8 well, before I get to that, six months after the 8 Q. Well, when they started off the
9 test we've just looked at from January of 1978, so 9 general conclusions, they say the major product

10 live months, Ammco contacted National Loss Control 10 liability exposure associated with the use or
11 Service Corporation again; correct? 11 misuse of Models Number 880, 890, or 8000 brake
12 A. Yes. 12 shoe grinders and the Model 1250 brake assembly
13 Q. And Mr. Hampton was Anunco's project 13 washer is the potential of personnel operating
14 engineering manager; correct? 14 these machines to inhale asbestos fibers present
15 A. Yea. 15 in the environment as a result of brake grinding
IS Q. Now, he had a discussion with Mr. 16 or brake washing operation. Did I read that
17 Ziemba, the manager of product safety services; 17 correctly?
18 correct? 18 A Yes.
19 A. Well- 19 Q. Okay, And what is your
20' Q, Wed, that's what the — 20 understanding of product liability exposure?
2 i A. — par that letter, yes. 21 MR. BODELL: Same objection.
22 Q. -  subject of the letter was. And 22 argumentative.
23 what they were discussing is that National Loss 23 THE WITNESS: Can you restate the
24 Control Service Corporation conduct a product 24 question, please.
25 liability study for certain models of the Ammco 25 BY MR. GEORGE;
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1 brake grinder: correct? 1 Q. Sure. What is your understanding
2 A. Yes. 2 when they talk about major product liability
3 Q, And the product liability study is 3 exposures? Would you agree that they're talking
4 essentially they wanted to develop some 4 about potential lawsuits?
5 information that they could use to defend 5 MR. BODELL: Same objections.
6 themselves in lawsuits; you agree? 6 THE WITNESS: That's what it
7 MR. BODELL: Objection, calls for 7 appears to sound like,
8 speculation, assumes facts, Yague and ambiguous, 8 BY MR. GEORGE:Q argumentative. 9 Q, Okay. And, in fact, with regard to

10 THE WITNESS: I'm not sure what 10 the brake grinder itself, they say the primary
n exactly prompted Mr. Hanmton to request-ihat 11 product liability exposure associated with the
12 BY MR. GEORGE: - 12 brake shoe grinders is the fact that brake lining
13 Q. So you've seen no correspondence 13 material is normally fabricated from an asbestos
14 with regard to this product liability study other 14 compound, and during the grinding operation, there
15 than the study itself, and this letter of May 3rd, 15 is a possibility of introducing asbestos libers
16 1978; is that accurate? 16 into the air. Did I read that accurately?
17 A. I believe so. 17 A Yes.
18 Q. Now, on page two of the study, 18 Q. Okay. Now, this is a document that
19 under general conclusions, it says; This can 19 yon know came from the files of Ammco; correct?
20 greatly assist in Anunco's defense should there be 20 A Yes.
21 allegations of product defects related to a 21 Q. Okay, And it's a document you've
22 failure to warn. 22 read-before and, in fact, if s adornment that I
23 As Ammco, would you agree that 23 believe you produced today; correct?
24 that's a reference to the fact that they were 24 A Yes. —
25 anticipating that operators of their system were ‘25 Q. Okay. Now, one of the other things
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1 that they talk about is the new dust collection 1 A Yes.
2 system was initially marketed for retrofitting on 2 Q, Well, okay. I s ŷ tbe final test.

•3 existing machines, hut Is now standard equipment 3 Do you know of any other tests that were conducted
4 on all brake grinders. Tbe old version of the 4 after 1986?
5 dust collecting system consisted of a fabric bag S A No.
6 which had to be emptied by the machine operator 6 Q, Do you have any knowledge of who
7 when it was filled to a certain leveLand then 7 retained the services of Francis Weir, Glenn Tolar
8 reinstalled on the machine. 8 and LeAnne Mersz to finance a study that appeared
9 That's what they wrote; correct? 9 in Applied Occupational Environmental Medicine in

10 A. Yes. 10 2001?
11 Q. Now, you don't know what efforts 11 A. I don't know who initiated that
12 were made to- contact prior purchasers of systems 12 Q, Have you seen any correspondence or
13 with the cloth bags to make the retrofit 13 anything within Hennessy or Ammeo's files that
14 available; correct? 14 discusses the financing or communications between
15 A. Correct, 15 the authors and those companies?
16 Q, Okay. Now, we talked earlier about 16 A No.
17 the poorly-maintained machine. Do yon recall that Q. You are aware from the study itself
18 discussion? 18 that they say the work reported in this document
19 A. Yes. 19 was supported in part by a grant from Hennessy
20 Q, In here under engineering, it says 20 Industries, lac. Yon're aware of that; correct?
21 that Ammeo has recently instituted some changes to 21 A I read that.
22 the new dust collection system on the brake shoe 22 Q. You haven’t seen anywhere where
23 grinders. The piastic dust collection bag has 23 Chat support is documented?
24 been decreased in size. Originally, a standard 24 A  No.
25 size plastic bag was utilized, but this bag was 25 Q. Do you who Glenn Tolar is?

87 89
1 too large, and the installation of the oversized 1 . A. 1 don't believe so.
2 bag could result in a bunching of the plastic bag 2 O. During any of the evaluations that
3 around the outer rim of the metal collection drum. 3 were performed by National Loss Control Service
4 This could result in small gaps around the rubber 4 Corporation, were any photographs taken?
5 gasket where the drum is fastened to the underside 5 A. I've never seen any. I don't know.
6 of the collection system's fabric bag resulting in 6 Q. Now, in 1986 because OSHA reduced
7 emissions of asbestos fibers during the operation 7 by tenfold its allowable asbestos exposure level.
8 of the machine. Did 1 read that correctly? 8 Ammeo requested another evaluation from National
9 A. Yes. 3 Loss; correct?

10 Q. Now, do you know when Ammeo 10 ' A. Correct,
11 switched from the large standard size plastic bag 11 Q. And In that evaluation, they found
12 to the smaller version? 12 that the grinding of shoes even with the dust
13 A. No, I don't 13 collection system was 240 percent of the new
14 Q, We do know from the tests that were 14 permissible exposure limit; correct?
15 conducted six months earlier that the better 15 MR. BODELL: Objection, calls for
16 fitting bag on the well-maintained machine 16 expert opinion.
17 resulted in less dust than tbe poorly-maintained, 17 THE WITNESS: For the -  let's see,
18 fil-fitting bag; correct? ,18 per the report, that one test, yes,
19 MR. BODELL: Objection, vague and 19 BY MR GEORGE:
20 ambiguous, calls for expert opinion. 20 Q. Okay. That's the only test where
21 THE WITNESS; Per the statements in 21 they just ground brake shoes.
22 tbe report. 22 A. Okay.
23 BY MR. GEORGE: i  23 Q. Okay, And the other test had no
24 Q, And the final test was done in ; 24 grinding, no grinding background sample bag with a
25 1986; correct? ! 25 collection system. When they tested the grinding
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1 of the shoes only, they found that it exceeded the ■ 1 BY MR GEORGE;
2 permissible exposure Emit by 240 percent; 2 Q, And, in fact, that's very close to,
3 correct? 3 and, actually, a little higher than the amount of
d MR. BODELL: Calls for expert 4 dust that was generated back in January of 1973
5 opinion. 5 when they used a large bag and did four brake
S THE WITNESS: That's true. 6 shoes.
7 BY MR. GEORGE: 7 MR 30DELL: Objection, calls for
B Q. In fact, they told you, Ammco, that a expert opinion, assumes facts, incomplete
3 further engineering controls should be 9 hypothetical, vague and ambiguous.

10 investigated for the Ammco grinder 8006 since pH 10 THE WITNESS: Yes, that’s true.
11 exposures during grinding operations were found to 11 BY MR GEORGE:
12 be in excess of the new OSHA permissible exposure 12 Q, Okay, So back in 1973 when they
13 limit That's what they told you; correct? 13 used a large bag with a standard neck, breathing
14 A. Correct, 14 zone study, they found 2.2 fibers per milliliter.
15 Q, ‘ And that Ammco grinder 8000 is 15 In 1986 when they used this new 8925 dust
16 essentially the same machine that ail of the arc 16 collections device, they ground one set of shoes,
17 grinders were since the late 1948!s? 17 four total, and came out with 2.8 fibers per cc;
18 MR. BODELL; Objection, misstates 18 correct?
19 testimony, calls for expert opinion, vague and 19 MR BODELL: Same objections.
20 ambiguous. 20 THE WITNESS: That's what the
21 THE WITNESS: Other than the 21 report shows.
22 collection system. 22 BY MR GEORGE: __
23 BY MR GEORGE: 23 Q, After this report in 1986, Ammco
24 Q. Right, Which is, and that 24 decided rather than to redesign the brake grinding
25 collection system existed some time in the 25 device and/or its collection system simply to stop

91 . ' 93
1 seventies forward. 1 selling it in the United States; correct?
2 A. Correct 2 MR BODELL; Objection, assumes
3 Q. And they informed you that because 3 facts not in evidence, argumentative, yague and
4 the exposure for brake jobs were found to be in 4 ambiguous.
5 excess of the current limits, further requirements 5 THE ‘WITNESS: We did stop selling
6 snch as providing protective clothing to the 6 it after that, yes.
7 operators, as weii Bs includmg them in a medical 7 BY MR GEORGE:
8 surveillance program would be necessary. That's 8 Q. And that was the reason why —
9 what they told you; correct? 9 MR BODELL: Same objections,

10 A. That's what the report says. 10 BY MR GEORGE:
11 Q. In fact, what they found isvfhen 11 Q. — you stopped selling it in the
12 they ground one set of shoes, now when they're 12 United States in 1986 was because of the results
13 talking about a set in 1986, most of the cars in 13 of this test
14 that era only had rear drum brakes; correct? 14 MR. BODELL: Pardon me, same
15 A  I don't know exact percentage, but. 15 objections.
16 Q. So when they say four total shoes, 16 THE WITNESS: I believe that's
17 they're only talking about two wheels. .17 correct
18 A. Correct. lia BY MR GEORGE:
19 Q. And In doing those two wheels, they 19 Q. Now, you did sell them, you could
20 found a fiber concentration of 2.8 fibers per cc; 20 produce diem, and you did sell them outside of the
21 correct? 21 United States; correct?
22 MR BODELL: Objection, calls for 22 A, Yes.
23 expert opinion. 23 Q. And to be fair to the company, yon
24 THE WITNESS: That's what the 24 put a warning label on the machines that you sold
25 report says, ves. ! 25 outside of the United States after 1986; correct?
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i A, Yes. REPORTER'S CERTIFICATE
2 Q, And that warning label said do not STATE OF TENNESSEE ) ) SS.3 grind an asbestos brake; correct? CO U N TY  O F DAVIDSON )
4 A. Yes. J, L isa C. Hobbs, C ourt Reporter -and N otary5 Q. You never put that warning label on
6 any machine that yon ever sold in the United Public a t Large, hereby certify that. I  reported
7
8

States.
A. I don't believe so, the  foregoing deposition on tbs Stenograph

r~ H T Q. Now, you stopped selling machines shorthand machine to the best o f  ray sk ills and
10 for good in 1999 after you were deposed In an abilities and (hereafter the same was reduced toi l asbestos product liability case; correct?
12 MR. BODELL: Objection, assumes typewritten form, by me, consisting o f  95 pages,
13 facts not in evidence, vague and ambiguous. T further certify that I am not related to any14 THE WITNESS: Pm not sure what the
15 timing of that was. o f  the parties nam ed herein, nor their counsel,
15 MR. GEORGE: Well, can we go off and have.no interest, financial o r  otherwise, in17 for just second?

i 18 VIDEOGRAPHER: We're off the the outcome o f  these proceedings.

1 19 record. Its 2:55 p.m.
20 (Off record.)
21 VIDEOGRAPHER: We're on the record. Lisa C. Hobbs, Court R eporter22 Its 2:56 pun. and Motaiy Public at Large
23 BY MR. GEORGE: M y Com m ission Expires; 

July 3 ,201224 Q. And I'm going to refer you back to
25 the testimony of the case in Texas, Bracket

1
95

Question; And I don’t know If I asked you this
2 question, why did it ultimately quit selling it
3 overseas or not outside the United States, not
4 necessarily j list overseas. Answer: The sales
5 volume was almost nil, also it came right after
6 one of our depositions in another case. Question;
7 Do what now? Answer: After a deposition in .
8 another case, we just decided it wasn’t worth it,
9 so we stopped selling at that time. '10 And that's what you said; correct?

11 A. That's whatl said at that time.12 . MR. GEORGE: Okay. I have nothing
13 further. Thank you.
14 MR. BODELL: No questions. Anyone
15 on the phone? That's it 1
16 VIDEOGRAPHER: We're off the
17 record. Its 2:58 p.m.
18 (Letter dated 5/3/78 marked Exhibit !19 10, and filed as a part of this deposition.)
20 (Industrial Hygiene Report marked !
21 Exhibit 11, and filed as apart of this
22 deposition.)
23 FURTHER DEPONENT SAITH NOT,
24 (Signature of deponent waived.)25
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GRINDING DEVICE
H enry  R obert Btileitnr, Highland Pacrfc.X11-, assignor ¿0 

Axnmco T ook , Inc,, N orth  Chicago, HI,, a corporation 
o f DUnoij

Application August 1$, 1958, Serial N o, 180,425 
14 Claims, (Cl, 51— 95)

T h e  present invention relates to & grinding device and. 
ra o r t  particularly to a  device for grinding arenaic con­
tours and especially well adapted fo r dressing down the 
exposed arcuate surfaces o f autom otive brake shoe linings 
to produce a  true cylindrical face o f proper radius to fit 

- the brake drum  with which. the brake siwc is to  be Vied. 
“  In  processing lined autom otive brake shoe? it c  usu­

ally necessary to  dress down a  new lining so ihal the 
radius o f curva tu re  is the same as tha t o f the  brake drum 
w ild which, the b rake  shoe  is to  be  used in  order that the 
entire braking surface of the shoe wfil engage the brake 
drum  when the brakes ace applied. W hen a brake drum 
bccixnca w arn, it is usually bored out to insure that its 
braking surface is tru ly  cylindrical and as a result lis 
radios Is greater than the radius o f the brake shoe with 
which U is associated. When an oversize brake lining is 
applied to such brake sh oe  if is usually necessary io  dress 
dow n the surface o f the brake lining until Su exposed 
curved surface is truly cylindrical. If it was net thereto­
fore cylindrical anil of a proper radius xo accurately fit 
the inside su rface o f  the  brake drum .

A n object o f  the presen t invention is to  provide a grind­
ing device wherein a carriage lo r  pivotally supporting a 
ho lder for I he a rtic le  to be ground is adjustable linearly 
tow ard and  a w iy  from  a grinding elem ent selectively into 
any one o f a plurality o f spaced predeterm ined positions- 
lo r  quick, approxim ate adjustm ent o f the pivot axis of 
the ardclo-holder relative to the grinding element and 
d ie  cajnriaee k  fu rther adjustable linearly toward and 
away from  the grind ing elem ent through an infinitely 
variable adjustm ent from  any one o f said picdetecroinsd 
position? fo r  exact adjusimcot o f  Ihc position of the 
pivot axis relatively to the grinding element,

A nother object is to  provide a grinding device wherein 
a carriage for pivotally supporting a ho lder for the article 
to be ground is adjustable  toward and aw ay from  a grind­
ing elem ent and m ay  b e  firmly and rigidly secured in any 

-  position o f adjustm ent in such m an ner ** to insure that 
the pivot axis o f  the article-holder rem ains fixed In the 
position to which the carriage is adjusted, and Co strain 
is  im posed upon the adjusting m echanism during the 
grinding operation.

A  fu rth e r object is ihe provision in a grinding device 
of the  type having » carriage slidable do & base and pivot­
ally m ourning a bo lde r for an  artic le  to be ground of 
an indexing m echanism  lo r  positioning; the carriage in 
any one o f a p lu ra lity  o f  spaced predeterm ined positions 
hav ing an elem ent thereof which serves also as a guide 
elem ent for guiding the carriage fo r movement on the 
base.

A nother object is the provision in a grinding device of 
the type wherein a holder fo r  the article to be ground 
h  pivotally  m ounted fo r oscillatory movement about, a 
pivot axis adjustshly  fixed /d a tiv e ly  to a griedusg element, 
o f  a  feed m echanism  by which the  ho lde r may be rapidly 
advanced to bring the article into ,grinding relation with 
the grinding clem ent and by a very sim ple manipulation 
secured in  such advanced position and accurately ad­
vanced therefrom , which ho lde r by ano ther very simple 
operation m ay  be rapidly retracted  from  any position 
in to  which |L has been advanced.

A  fu rthe r object is to prov ide,in  t  grinding device a

2
holder fo r  holding the article m proper grinding relation 
to a  grinding elem ent, o f such construction and arrange- 
m tn t th a t an  artic le  La b e  ground m ay be quickly and 
sad ly  inserted in the ho lder end firmly secured accurately 
la p roper position , w ithout requiring  any aligning or 
positioning operation* o th er than inserting the article 
properly ia Ihe holder and dam ping  it  therein.

Still another- object o f th e  invention' is to  provide a 
brake shoe grinding apparatus m which tbo various parts  
wfciab m ove frictioneJIy upon one ano ther a re  substan­
tially enclosed and protected from the com m inuted p ro d ­
ucts o f abrasion thereby m aterially lengthening the life 
o f  these moving parts.

A n additional object is to  provide a grinding device 
o f the general type described wherein th e  indexing and 
adjusting m echanism  for presetting the-device fo r  accu­
rately form ing a contour o i predeterm ined rad ius may 
be readily calibrated by a sim ple adjustm ent o f 'c e rta in  
o f the parts.

A nother object i$ to  prov ide a  brake shoe grinder of 
the pivoted oairiegc type wherein the ends o t the b rake  
lining m ay b e  beveled by a simple m anipulation of the 
operating handle o f the device and w ithout changing the 
setting of "the pivoted carriage.

Still a  fa rth e r ab jec t is to  provide a  brake shoe grinoor 
having a holder fo r  the brake shoe to  be ground which 
is so constructed and arranged tha t i t  will accom m odate 
any brake sboc w ith b  the usual range o f sizes and w ill 
hold the brake aboe wsih the surface o f  ihe lining closely 
parallel to the  surface of (be grinder, thus assuring accu­
rate  dressing down oi the surface o f the lining.

O ther object« a re  to provide an  apparatus o f the char­
acter briefly outlined above which is sim ple La construc­
tion aad  possessed o f a  m inimum num ber o f m o vin g  
p a rts  and consequently un likely  to  get o u t o f order, rugged 
and durable and therefore possessed o f a long life; m y  
be m anufactured at a com paratively sm all cost; sim ple 
and speedy in action; c lean  ia its operation; and hav ing 
Its abrasive elem ent so arranged- that it m ay b e  quickly 
and easily rem oved and replaced.

O ther objects a n d  advantages will appear fro m  the 
following description and th e  appended drawings w here- 
in ;Figure. 1 is  a ride etevatkmal view o f  a  brake  shoe 
grinding appara tus constructed ia  accordance with toe 
principles o f  the p resent Invention, ce rta in  o f the parts 
borne shown as broken-aw ay and. others sectioned to m ore 
clearly reveal the natu re  o f  the invention;

Fig. 2 is  a  lop p la n  view of the apparatus;
Fig. 3 is a  fron t elevation*! view thereof;
Fig. A is a fragm entary sectional viow taken substan­

tially along the line 4— A o f  F igure 1;
Fig. 5 is an  enlarged, fragm entary sectional view taken- 

substantially along the line 5— 5 o f Fig. 3;
Fig, 6 is a top  “p la n  view  of the lower brake shoe 

dam p) with broken  lines showing somewhat di&crammaii- 
cafiy the relative positions taken by two brake shorn o f 
different, size? w hen in  position in  the clamp; and

"Fig, 7 a  a side elevallonal view o f  the low er brake 
sh o t clamp and showing also a  po rtion  of the upper 
da m p  and som ewhat diagranim atically- a brake shoe in  
position in the clamps.

T he  grinding device o i the present invention is espe­
cially well adapted for grinding to true cylindrical con­
tour the surfaces o f  linings attached to  autom otive brake 
shoes and the device is described herein in  connection 
with such u se  fo r  th e  pu rpose  o f illustration. I i  will b e  
understood tha t toe invention Is not thus limited aod that 
the principles m ay be applied to  other uses w here gen­
erally sim ilar results are desired,

R eferring now to  the drawings in detail and In par­
ticular to  Fig. t ,  the grinding device includes a base
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' o r  ’frame; 16. in  the. form  o f an  elongated recriline^r cas- 
irig-iiks m em bpr having -a. base fiaxigs .12 sxtcndlng'.ifcere- 

. arouBtifrom . w hich,there «¿tends apw ardly-and inw ard b^  .-
• -preferably a t  a  ‘«light taper,, a p a ir -o f  .side-walls. 14 and
-• 16^1 a. f ro n t w all 18 and a  curved te a r  wall 20». The- top'. 5 

'w ail 22  o f  th e  structure constitutes a bed plate  u p on  which- 
-is'-coDUHted tho p rina ip al, a e r a t in g ' elements fo e -a p -  

; paratus;. T W tia n g e  12.15 -te rm ed  w ith h  p lurality , 'of 
s n p p o r t W .f ^ t .o r 'P ? ^ . ^  by-m eans-of which th a  base  

■ -lO.-iniy.-MC-.secured.Ho "a. supporting surface..such .a s  .a  10 
w ork  bench , .with tho. flange -15 slightly .elevated -from  the 
surface' thereof -to-perm it d rcnistich - o f air! beneath*, the- 
apparatus ¿or.purposaa th a t will become apparent p resen t­
l y• Supported within, an  opening 25 (Fig. 1 )  fo rm e d  4 a  lo  
the,'top w a llt> f foe-base. 10 is  a n  electric m o tor M  -w hich • • 
u . te i ia b ly  secured to the  base aa by means of z  m ounting 
bracket :2 T  and bolts 26. C u rren t m ay be .supplied to 
foe..-inotor by- m eans o f  a  .cable 28  -arid.-a. conventional 
Kvrfick ̂ asssmbiy- 30 os provided to control .the m o to r -cits 20 

. ¿ ¿a t T he1 m otor. M  serves, to 'd riv e  a' grinder 47 o f  suit­
able form, adapted ic.-dress, d o w n ’the  surface o f ’a  b rake  

-'¡boc ’Iiiung and hence is provided, w ith  a  shaft '22 w hich 
*, prpjccts.dowDW ar^y. in .ih p  base IS  and-carries a  driv ing  

pu lley  34 lfiextan operatively con t^cfcd’b y  h.driy iiig ' be lt 25 
-36*10 .a d riven  pnBey 38 inann ted  on  a vertically ex tend- ' 
ing  shaft <0 which projects- throuch. an o p e n in g .39 .in- 

' th e  b e d  p la te  2 2 ' o t-foebasa IQ. The-sbaft 4(1 In- m ounted . - 
. in nppw .andiownr.antifriciifiiL  bearings 42.n»d 44  respec- * 

lively, carried-in ‘a  W $ 4 6  fanaed/in. the bed p la te . T h e  30 
¿haft -40 .projects ‘upwardly.- above foe .bed- p la te  -and. 
detachably  carries a t  its 'u p p e r  cud a  grinding elem ent 
jfl&cb, -preferably tokej-lhe te rm  o f  a . cylindrical'.grind* - • 
m g “w bhei’-48 having a  suitable,abm sivo rarface 49.«,;
; T tte  grinding, -wheel. 4 8 '  preferab ly  .is • form ed as* a n  35 

^expansible' arb o r-ckn y in s a n  abrasive element,, and m o re ' 
.-parflculariyi'jahRs the  fo rm  o f  a n  arbor of su itab le  ’m a -  - 

. te r ia l i i ic h  ah •rubber, o r synthetic rubb er detachably car­
ry ing a n  -abrasive' sleeve. A n end p la te ’43 fo se c n x e d 'io  

•fh«( a b a f t ,o r  sp indle 40 by* a bolt *‘45, which la tter m ay be '40 
(ffotitjaed '.to . cause • the' end‘;plate. £0, compress' th e . a rb o r 
IqDstewiie-’Rticf expand, it. in to  tight engagem ent, w ith th e  . 
sleeve, w hereby the tightness o f  tite sleeve w thua .read ily  
adjnsiahbs- T h is  construction also pennita  ready  n a n  oval 
a n d  rep lacem ent of th e  sleeve, stouid'H -becom e uakervice- *3. 
able o r - s h o u ld . robsiifcrtioii o f n n  o ther aleevo b e  found- 
o therw ise-desirahin ,, ■ .,-,*.

< .J A hood-5i> - hav ing 'ah  open fro n t $2 Is retnovab ly  se- 
. cured  to  the  base, IQ 33-by m eans of wing fastecting studs .
53 ‘(P ig , -25 and .substantially,onclosea the wheel 48, T h e  CO 
te te rio r  a f  tb e  hood  50 coam u in ica i«  through, a series, o f . 
openings 54  .with the Interior_oi a n  annular suction c h a in -  
berr£5 -surra iteding the .bo« 46 *boarafo -tee bed  p la te  22 
a s h  doflried feetaVeeir?i»'bo« 46*>.sxi& a  depending circu lar 
flange $6  in tegral -wifli the .-b e i ptetc. A  second c irc u la r  »5 
fiangB 5 7 -term ed  on the bed plate  25 fopau fo  the refrom  
a n d  su rrounds th e  circular flange 56 to  defino therew ith ' 

'¿ ¿ .a n n u la r  d □ ¿-collecting cham ber 58, .1A ring-tike cover 
p late . S9  is.-removBhly secured -to the flange 5 6  and cp-
a m p a n e j. lh e * d r iv e n  p u U ^ '3 8 ‘m  * im l^& iiiig  relation^
■ strip"with" respect foereto and-serves a r a  closure, fo r  the  
<te^icollecting-chanlbcr.5&, 1 . ..
. T he-d riv en  pulley. 38^Js ‘provided, with'.* p lu ra lity  o£ 

‘spaced, ^radially icactendijag b la d es-.41. which .arc disposed 
te  the. *55-w hereby/& e pulley ¿8 fnnctiaiw -im  G3
the m sn n cr.o f.a  fan  o r  iinpeIier.to .draw :air.and the  ex>m- 
xainuted p roducts 'of abrasion & om  the. hood 50 in to  suc- 
tioiL'.chaiiteBr.55 ‘and -to -expel-the same by. the action u f ;

• ceatd tegB iterce,uU c-the-dus’t-coneciUigchmiiber58., T h e  .' 
.cmHmbiT-58 cpinm 'iim cates.w lth'an eibowde^ee.-flO (F ig . 70 
2) ‘. -which projects through, the 'side : wail 16 o f the- b a se '; 
a n d .te  w idch.’there i^'.-removably. attached b y  'm ean s’ o f  ■
a  -gorier- spring ,62 a  dust-m ipsryiota b u t  po rous dust*, 
collecting ba g -64,- . 1
. E efocring now -torF igs- 4 :and 5,’;.a  carriage 70  -is slid- 73

ahly dispoaed on. the  tipper surface o f ’ the bed-*plate 22 
fo r teijustnbie ^movement* tow ard  and-, aw ay; f ro m  the 
grinder 47,' T he carriage 70 ú  form ed w ith  an arcuate  
upper surface. 72 (K g , 4)- o f  re la tively  long rad iu s’ of 

•curvatura, .w hich surface -Js form ed  w ith a fist ciicu lar. 
turntable bed o r  rapporfing- surface 74 (Fifis.1 1 a n d  5} 
ón w hich -there is ro ta tab ly  'disposed a  c ircular tu rn ta b le ' 
76 fo rm ing ja r t^ o f  a pivoted carriage 78  adapted to  sup- 
p o rt a  brake shoe holder 8<k -Dte carriagc-TS.piVote 'about 
a  pivot axis established -by a  p ivo t p in  £70 as ex p la in ed . 
‘m òre, in  áetail beattinrfter. * . -

T he  carriage 70 is prov ided 'w ith  .downwardly extend* 
ing slide rails ‘82 ¿Fig, 4 ) which, rest- .upon -slide rails 54 . 
which, p roject, trpvràxdly'from  and -ex tend , longitudinally 
o i  ‘the bed p la t ;  2 X  &■  continuous m arginal flange '8 5  * 
overlies,the edge d f th e  top w a ll 22 and -serves to  p ro tec t 
the rails 82  and 84 against, the  accum ulation, of-the prod- 

.uc ts .o f  abraaon., ■ . ‘ •-
• T he bed plate  22 is fan n e d  .with -an. in teg ral,_ longitudi*. 
nally ^ tc n d in à ,’ depècding-rib- 87- h av ing ’ a ló n ^ in d ín á l  
grooV« '86 form ed-in ite upper rarfàcei -and thè ' c á riiago . 
76 is- form ed with, a  longitudinally extending, dcpeDdmg.. 
r ib  8P .having a  -longitudinal groove 83 form ed, in its 
low er -surface find in  register, with tire 'groove 86» A n  • 
indexing Jbar.96. which-'is iectangnlfif*itt;cro5s-.§ftction-b ‘ 
slidably disposed, in .a n d  enclosed w ith in ,tho;s^òovcg ,86,. 
and. 88 r iid  serves-in.-the manner  d f  a-key o r  guide-rail- 
Xq align the  carriage 70 an  t e e  b e d  plate, 2 2  in  proper; 
cooperating 'relationship. .with respect ' thereto , • 'vhiie .'at. 
the  aam a' time perm itting langítudínál’ adjiiRtin£ Jnavcr. 
m e a t or ihc.carriage 70.on the bed plate  22 in  1 . direction. ' 
toward" and. away, -from . flic grinder. 'T h e  indexing b a r ’ ! 
9Q-.co nstim i«  tbe cole m « n s  f o r  guiding .-the carriage 
7(1 BgaiiwC.lateral-displaccmeiit-on te c -b e d p la te  2 2 ,T I t  

'a lso ' scryca- as an elem ent o f the indexing- m eans .-herein­
afte r descxibcdTor selectively posfiioniog thè carriage: 70 ‘ 
In  airy one-o f a p lu ra lity -o i  spaced, predoterm ined p o s i- ,. 

-tions òn th o  base 1C.. . ’ 1 ‘
T he indexing' bar'..90 has fo rm e d ’therein  a -seric i o f  

ioneltudfctiatty 'i p a c c è  aligned./opening« -or index .h o i« , ' 
94; • each o f which is -'tapered ’at one end  Bud. adapted*- 
to he selectively, b rought ip tb  regteier w ith t i jp in n e r  end 

' o f  hp.'indexing o r  lóck¿i¿..pía' 9 6 'w h ich -ii slidably, d i s ­
posed In fì b o ri  98 form ed  m  ÌEhc.rib 89 ^nd-opening Into 
tb i  -graeve. 86 and  in ' a  bore -181 .fo rm ed  in  a  side w all ’ 
14 o f the -base-IQ.- A -c o il spring .104 aurrpundLng 'tee  
p m  96 b e a u ’at one; end aQaiust' a  w asher,10  6 -carried by: • 
tfic pltt. and, at";te e  o teà - end against an. in ternal boss . 
208. to  yieldingly' u rge  -the .jdn inw ardly’ o f te e  bass bo 
that the -inn er cad  thereof may, • ea te r  ¿ ad  is yieldmgjy • 
held  in a  selected opening 94 in  the. guide b a r . . À  h an d le  • 
or, knob. 110  la  provided-on the ..outer- end. o f  -thè. locking ' 
pin. 96  tó facilíte te  m anipulation o l the  la tte r . I n  'o rd er • 
-that .iihe op erator.’.m ay determ ine w hich  index hole 94- 
ia Jin register 'w ith  the cad  of the locking; pin  96k' at referr. * 
enee m a rk -*111 (Fig, 1) js prov ided on tee  .caitiage 7Ò 
and 'coopera tes .with.' ah  index, scale I H  -which, fo r  con­
venience, m ay ' be  provided o n  -the machine name, plate  
115 “which, m ay b e ’attached-to the aide w all *14. •*’ , ’ ■

Tbo c a n ia ge 70 is  operatively connected to  the fedex,- 
ing  bai: -9C so -th a t i t ’ Is m aint¿D cd in  adjusted p o rtio n  
on  tita.base Í 0 a s  .determined by  the position o f te c  .Index­
ing .bur 98, T o  te ta, end  foe indexing b u r 90  (Fig, J ) ‘ 
is normally, urged tow ard -the  forw ard end o f the. car*, 
cinge 70 by  a- com pression spring 21 2  .centered, on  a p i n '.  
114 projecting inw ard ly  from  the -rear end o f -the carriage .- 
70  ftnd bearing afferòs t the rea r  end o f rfie* indexing b a r 
90.* , A  micrometer, jadjhstròg screw  1 1 ^  tkreadediy re -  
colved 'in an  -opening. U S '.prov ided a t  the foun t end a t ‘ 
the: carriage.-in-porifion to b e  abutted.-, by  the - forward, 
end o f the 'fcnderting bar, serves to  lim it -xmd. detenniiie' 
the  forw ard pereitioa’o f  tee guide b a r  98 relatively -10 -  
the. carriage ,.70. A ccurate  adjustment- -o£ the- position : 
o f  the carriage relatively to  the indexing- b a r , 9 0 -may. 
bo- effected b y  -f o r n a i  te e  adjusting .screw  116 -*ia ,te c



threaded opening 118 and to this end a. control knob 120 
is  secured^ o n  th e  end a t the adjusting screw l i d .  T he 
knob carries an  abu tm ent pin 122 designed lo r engage­
m e n t with a  lim it-or stop pm  124 which, projects through 
sn  ovesiying flange 13$ form ed cm fee fro n t end-of th*  5 
carriage 70 and w hich establishes a “zero" position on 
the  screw 11$. A  series o f indicia I 2S providing a scale 
is fo rm ed  o n  the -circular periphery o f the  adjusting knob 
120 and is  designed fo r cooperation with a  reference 
m a r t  130 prov ided on the flange 126, F o r  purposes 10 
th a t  w ill be maria c lear presently the control knob 120 
is calibrated in graduations o f  0.005 inch each and each 
such .graduation represents 0.0025 inch axial displace­
m ent a t fee  adjusting  screw 1X6 w hen the  la tter is turned 
in  th e  threaded opening 118 in  one direction o r  the  j.-j 
other,

T he  indexing holes 94  are so located on fee indcxrna 
b a r 90  as to establish spaced predeterm ined positions 
Of the carnage 70 on  fee beae 10 and accordingly to es­
tablish  corresponding predeterm ined positions- o f  the  2(1 
pivot axis o f  fee  carriage 78 relatively to fee surface of 
the grinding elem ent 4& i n  fee present illustrative em­
bodim ent fee  indexing holes 9 4  a re  spaced apart On one- 
h a lf  inch tx a te n  a n d  a re  so located as to  ¿denn ine  posi­
tions o f fee aforesaid p ivot axis spaced from  fee grind- p:i 
ing d e m en t 48, ranging fina l 41$ inches to 8 indies. 
T he  several m dcring  h o i«  94 a re  labeled respectively 
with indicia, «¡presenting diam eters corresponding to  the  
respective rad ii which the holes establish ab shove ex­
plained. F o r  exam ple, fee  h o le  94 a t fee  right-hand end po 
o f fee series (as v iew ed in  Pig, 5 ) is so located  feat, when 
the  carriage »  to fee  position in which tha t bole is in  
registry wife, fee locking pin 56 and. fee screw 116 is to  
ita zero  position, fee  pivot axis o f fee  carnage 76 is  
exactly 4Vt inches fro m  tfao snrface o f the grinding £,•) 
element.

M enas a re  provided, fo r  securely locking fee carriage 
to fee  bed plate  22 in  any  one of. Jta indexed o r adjusted 
positions. T o  thin and a  locking assembly r? provided 
which Includes a  dsunp dhoe 130 (Figs, 4  and 5) tiltably ¿3 
supported on a  co lla r 132 which is supported on an  
adjusting n u t 133 fereadedly received on fee lower end 
o f a  stud 134, fee  o th e r end o f  which is toreadediy 
received in fee. carriage 71k A  th rust pin 136 has its 
low er end seated in  a  depression 138 provided in fee 
clam p shoo 130 a n d  has  a  portion 140 thereof threadedly 
received in  th e  carnage  70, A  handle 142 Is fixedly 
received in  fee  head 144 o f fee thrust pin 136 and is 
adapted to  b e  swung from  the  fa ll lin e  position thereof 
indicated in  Fig, 2, w herein i f  is in  engagement wife a  « j 
lim it stop  o r  abu tm ent 146, to  a  dotted line position 
w herein  i t  is in  engagem ent w ife an  abutm ent 148. in  
fee  fu ll line  position o f  the han d le  142, fee dam p shoe 
130 h a s  Its clam ping surface 150 in  light engagement 
wife- fee  underneath  surface o f fee bed pi sic 22 while ... 
in  fe e  dolled line position of the  handle 142 the clam ping 
su rface ISO  bears firm ly  against fee underneath surface 
o f th e  to p  w all 22  o f  the b e s t 10 and serves to lock, 
fee  carriage 70 in  i ts  desired position of adjustm ent T he 
xib 67 is prov ided w ith  a  longitudinally extending slot ^  
through w hich fee s tu d  134 and  pin 136 extend, enubitng 
¿tiding m ovem ent o f  the carriage.

T he  brake shoe supporting assembly holder 80 (Fig.
5 )  is slidably m ounted upon the carriage 78 which, as ex­
p la in ed  hereinbefore, j j  pivotally mounted on tho r _ 
ciprocable c arnag e  70 fo r  oscillatory movements thereon.
To th is  end fe e  tu rn tab le  supporting o r bed surface 74 
o f  'fee carriage 70 is form ed  wife * circular track o r  Tail portion  162 and the  carriage 78 includes the turn­
table  75 previously m entioned which is  form ed with a. 
surface 16$  adapted V> ride  on the circular track par- 
tion  162. T h e  tu rntab le  76  a lso  is fan ned  wife an annular 
flange 268 w hich encom passes fee trac k  portion 162 
and prov ides a  seal n r  protection against ingress o f 
du st o r  o th e r foreign m ateria l between the turntable 
76  and  tu rn tab le  bed 74. A  beaded pivot pin 170 in

fee form  o f  a  shoulder b o lt extends th rou gh  a n d  is  
secured to  fee  carriage 70  centrally o f  fee  bed  su rface 
74 {hereof as b y  a  n u t 173, and passes th rough  bosses 
273 a n d  174, provided on  the carriage 70 a n d  o n  the 
turntab le  76  respectively, and serves to cen ter the tu rn ­
table  76  on fee bed 74  while perm itting ta m in g  m ove­
m ent o f  fee  carriage 78 ns n w hole about, fee  axis o f  the 
b o lt 170, which is  fee pivot aria above m entioned . 
In the m anufacture  o f  the device, fee  head  o f  fe e  h o lt 
170 Is held  to  close tolerances and accurate concentricity 
relative to the sh an k

T he carriage 78 includes a n  upstanding b lock  por­
tion 176 having a  V-shaped groove o r  slot 37*  form ed 
therein and a cap m em ber 180 hav ing a V -shaped groove 
182 form ed therein is disposed upon * the block, po rtion  
176 and is-adapted  tex.be secured (hereto by m eans of 
eouncersunk studs 284. The- Y-shnped groove 17S pro­
vided in  lhc block po rtion  176 and the  V -sbeped groove 
IB2 provided in the cap. m em ber 180 together fo rm  an 
eioegeted guide opening o r  w ay 286, which slidably re­
ceives therein  an elongated supporting b a r 188j o f  sim ilar 
cross-sestioual shape. Preferably the V-shaped grooves 
a re  so fo rm ed fea t the w ay 186 ia o f  square  cross-section.

Tbo brake Shoe supporting holder o r  chuck 80 (see 
Figs. 5, 6 and 7 ) includes a saddle-like low er clam p 
o r  supporting bracket 192 having feel 193 w hich straddle 
the supporting b a r 288 (Figs, i  and  5 ) and  w hich is 
secured by m eans of cap screws, one of w hich is-shown 
a t 194, to the re a r  end o f the supporting b a r 188 so as 
to be m ovable unitarfty therewith.

T he supporting bracket 192, which m ay  b e  fa n n e d  as 
a  casting, includes a  low er, generally T -shaped  po rtio n  
196 (Figs. 2, 5, 6 and 7 ) which has form ed thereon  aL 
spaced po in ts n p a ir  of bo ss«  -198, each hav ing a n  up­
standing rib o r  p a d  205 designed I c r  reception thereon 
o f the arcua te  center flange F  of a  brake- sho& BS, 
th e - lining L  o f which Is to  be ground, A  locating 
p in  199 extends through each boss 198 and is adapted 
to  be adjustably aeenred in position therein  as by m eans 
o f a  act screw 201, T he  Iae&tinB pins 199 a re  adapted 
10 engage the inner su rface o f fee brake sh oe  r im  R 
a t  spaced points tbercalong wheat the brake shoe is 
placed la  the ho lder S0 to  properly position the  brake  
shoe therein.

T he  supporting bracket 132 is prov ided  w ith  an  over* 
tying po rtion  230 including a  -threaded boss 202 which 
receives therein the th readed  end o f  a d a m p ing  stud 
204. A n upper clam p o r dam ping  head 3 0 6  sEdablc 
on  dam ping stud 204  je  provided w ife  an- apron  238 . 
which encloses the boss 202 and certain o th er elements 
hereinafter described, and  a p a ir  o f  spaced toes 212 
form ed a t spaced points at its rear end and disposed 
above and  in  alignment wife fe e  pads. 205 fo r  clom p­
ing engagsmonc With the upper surface o f  the flange F  
o f the brake shoe to be processed. T he  clam ping stud 
204 passes through a boss 214 form ed on  the  head 206 
and is provided with a m anipulating knob 216 by m eans 
o f which the- head 206 m ay be moved dow nw ardly to 
bring the  .toes 212 in to  clamping engagem ent w ife the 
flange F  o f fee  brake shoe. A spring 218 disposed b e ­
tween fee apron 210 and overlying portion  200 o f  the 
supporting bracket 192 serves to yieldingly urge  -fee 
m ovable head 206 tow ard open position relatively  to 
the supporting1 bracket 192.

T he po rtion  196 is also provided wife a  fe ird  up ­
standing rib  or pad 203 located interm ediate (ha two 
ou ter pads 205, too upper surface o f fee pad  203 ?nd 
the upper surfaces of the pads 205 lying in a com m on 
plane perpend icu lar to- fee abrasive surface. T he  pad 
203 and fee  two pads 205 are  disposed generally along 
fee a rc  o f  a  circle and a re  so located tha t w hen any 
brake shoe  w ithin the range o f sizes -w hich th e  ho lder 
is designed to accom m odate is disposed in  position in 
the holder, fee flange o f such brake  she« is  engaged 
by fee three pads 263 and 265 a t  points approxim ately 
equidistant from  the  rim , which points lie  in  the  afore-

6



S"
‘ m entioned p lane „which u  .p e ipeadb u la r  to  tbfi abrasive 

sa rfac» /- 'A cco rd ing ly ,: and as: will-' appear h e re in a fte r,'
- any’ b rake  shoe' w ithin the-aforesaid  range o f  sizes-w ill, 
b e  .supported -fa position, w ith’ its braking -surface * « -•  
tondfae substantially : vertically and therefore . substafc, 5 •

. -tidily parallel to. the abrasive • surface -of (he- grinder, .
.In’‘the. case o f m any  conventional-.brake 'shoes the 

flange .extends 'w ith *ib m edial .plane' perpendicular- to  
' the" exposed braking surface o f the-brak e  shoe lining* .

*• bu t * s in ce -th e  ilange-^liicreases" in  thickness "in -a  dire©* 10 time perm itting frso turning m ovem ent. o f the ro d  226 
tib& 'fram  the  rim tow ard lhe inn er edge..of the;flange, -relative-tp-tob'socketm cm ber22Z*.' ‘ ' . > "  ***' _

’•the faces o t.to a  flange therefore^aJKL not planar, and a rc  From .-the'above .description o f  parte  i t  w ill'b e  s e a r  that-,
n o t-p a ra lle l to  tho m edial p la n e .o f  .the flange b u t-a re  the rock  sBaft-208'Scryes the ftxnctionsrof tiitabh rsi^p ort* ''
portions o f  cones 'and.diverge from  the rim. and a re  in- m g the socket m em ber .222* and  o f.ho lding tho  end o f the- 

■ .¿lined.*to the  medial' piano. Accordingly,- if the..brake 15 o p e ra ting ’rod 226 within flic, bore 224-of tb e ’socknt mem*-, 
slice were supported in  • the  g rinder "of this invention  h e r 222;.

between and Is supported iq. a p a ir  o f  fo rw ardly  ‘extending, 
aide flanges 220 .i,’-2 and 5) fornied-ori the su p p o rt- .
fag bracket J&2. -The re a r  end o f th e  rod  225 is.provided 
w ith an ' annular .groove;.222' therearound-‘a n d  the  ’rock- 
sh aft 208■  passes ' th rough the. socket memfcer-222 in ’ such' 
& m anner faat-’h  c«tcxs"toe groove 228 'kfld.'seryes a* •a', 
looking p in 'fo r  holding, the gnd o f die-operating  rod* 216 
w ith in  the bore 224 of the socket, mom b a r '2 2 2 -a g a p i t - .  
longitudinal o r  $xial fcbifting m ovem ent while at; the  «¿meif_. r np

with one face- o f  the  flange, d am p e d  ageins.l a flat, ho rir 
' zontal ’jm rface, o r  tw o spaced surfaces, extending, over' 

a .substantia} portion o f the radtel.'lengtb* o f ‘the flange, 
o r  th ree  suEface&not equidistant. from -the .rim ; .the brake  5

• shoe xvonld; bo-positioned, with- its -medial p lana Inclined 
to ’ th e ‘abrasive ■ su rface , a n d  consequently the exposed

• brakm g/surface rwould also be ’ inc&Qcd to ' the  abrasive 
, surface, -However, *ia the .bolder o f  the-presen t faven-

THe operating rod 226* extends forwardly "6Jr "the brake 
¡¿hoG supporting assembly to overlie toelforw ioid end:of* 
the m achine and is provided vrcth threads. 230 throughout 

l the  m ajor portion o f its length, ■ •A handle 232-.(FTg; 1 )' a '  
« c u re d - 'o n  the’forw ard end o f th e .fo d .22fi L rh ra c r  that.-' 
an  operator m ay irap srtlu n a in g  moYcmcnts to .th c  rod as.-, 
woil 'a s  to oscillate the .sam e from'■ side t o ‘side; T i e  
th readed  portion  230 M 'to e -ro d '226 is adapted ,to be re-'

• tfah.-the flange- of. the  broke sh o e ’i t  dam ped , agufaet 25 ceived in  a  ’îa l f r n u t” straetu rç  234 prov ided on the  car-.. 
, -three spaced supporting surfaces- o r  -relatively narrow - • rfagtf-78 b y v ir tu c .o f ' a'P&fa ô f -upstanding m em bers'or.-

extent • (m easured i n ‘a  direction radially-of- die- b ra k e  - ears' 236. 2 and 3)* w hich ' define thprebcfcwien'. a.
shoe-) a n d 'th e  surfaces .are so arranged that- they, engage sem icircular threaded bore- 238>;'ib c  th reads o f ‘w hich are- 
th e . I r a t e  shoe " a t  ¿ h r »  spaced points approxim ately . designed fo r  cooperation w ith -the threads 230*.on the rod  

'òqm dìstaùf-fro ih-the ’r im , • S ince,'as aforesaid, the th re e 'g o  226. - T he  flat sides oiL'the socket i l l - cooperate-w ith the 
rapportine!surfaces l ie  fa  r  p lane norm al to the abrasive s id e üangna  ■ 22fl to constitele nfasrò fo f  ,m iunteniiag_fa$1
su rface“ the-'hrake shoo is  therefore sapported with.-it» . threaded .pn rtioc  233 of-the rod  2 2 tr fa  .vertical- alignmnrit

-exposed.- b rak in g  siirfac« extending substantially paralle l' ' w ith  the h a lf -n u t’234 so that, upon.-downward-;'swinging 
to th'e abrHBÎYe su rface / I. e ., fa -a position' th a t.m a y • be, . -m ovement o f  the ' rod. 226 ‘in any position of, the turzft&bitf 
fox • practical .'pùrposeSf'*tXnisidered parallel; because th e  sfi the threaded portion  230 wHI • fall * fatò ' reg ister .BÙtûmûti; - 
Variation - fro m  paralle l •arrangem ent 'in  -any pa rticu la r _ ra lly  with. the. hBÎAmL 234, • |
C^'e-'Wcrnld tie-uegligiblru ' I n  -order, to  perm it the ho lder • ' S ince the rod 226;;’ b y  ' virtue- o f ' its /re ce p tio n  .fa. the'’ • 
to  accom m odate b rake 'sh oes o f various, radii;* a s  fo r  cx- socket m em ber 2 2 3 ;.»  pivoted for rocking, m ovement 
am p le ' brake- shoes fo r  .-brake drum s having- diam eters abo u t the aria o f  th e .r o c k * s h a f t 8 fa a 'vertical p fape> h  * 

/ranging from -'S  ‘io  .1 fi-. inches; • the pads ere disposed -so ¿ q wllT h e  seen tha t fae 'o pe ra  tor-may at wQl'.Iift 'the.-fod 226 r 
- th a t- th e y  engage any  brake  -shoe. W ithin. the - aforesaid ont o f  the  hàlf-nut structure-234. to disengage, the. same. 

Cange -of s ize s 'a t point» -.which a f t  approximately- equi-, therefrom  .and by applying-a thrust o r.'a  paD tô - t o e ’rô ti.; 
d is tan t.fro n t the  rim , . 226,. as the case may. be, slide', toe h o ld e r -80-anÜ>fhe*Bap:-

/  R eferring now tó Figi fi whereto there is show n'som e- parting ' b a r  ÎSS'-as a -u m t Idpgitùdinhllÿ. p f ‘toe. m achine 
, wfaai diagraentuaHcally iW relative.positions-of two brake  ¿¿ -to w a rd  .and  away from’- tifa.,.‘grinder 47 . ’ Such;'Sliding . 

8M M  in-position fa  to e b  older, namely, the  sm allest stand- -. m ovem ent o f the-bolder SO. by 'the 'app lica tion  o fa - th fu s t . 
a rd  brake shoo B S '.and  ;the largest- standard brake shoe '  o r  a pull to the rod ¿26 provides a  fas t o r  coarse adjust*: 
5 2 " 1' xeapcctivclyr 3i will "be no ted  thaf the tw o carter/- m ear _xbr the purpose d f:‘.advancing brake .shoe “fato  

■ pads 205 a re  poaltianed 'to  eu gage the flanges F '- a ru tF "  o f  initial grinding fclatioo-w]di-rerpeci;to; th e  igrindlbg wheel
the respective-brake r ito «  BS' and ES" a t-p om tr ¿ long -qq 4S. .W hcà the lioing L  o f  fbo brake .-shoe has -been' b ro ii^ it . , 
If^es C  a o d 'C "  reprcsenttog-arcs drawh about tbe-centers into 'd o se  proxim ity to. the. surface ;49. .¿I "the. grinding' t

..of -cu rfa iu rc  o f the rim s R.' and ' R "  o f th6 b ra k e  fa o e s  w heal 48, ,a fine, adjustm ent m ay.be m ade-by iowAring'tl»-
BS'- and US""; 'respectively, an‘d passing along the flanges operating  rod 226 Into, toe; hàlf-im t 23.4 fo r  -engagement *.

:F ' and F "  in term ediate .ihe rim s iR/ and E." and  the in n e r ‘ between the :threads thereof with- the .threads .230 *dn toe. 
edges, o f the. flanges' P  'and- E " . ' Tixc- ccr.ter p&'d is 53 rod, a fte r , which -turning '.movement or lbc handle- 232 id  ’ ;
positioned to  rngagc'.-fhc flanges a t a  point', on c a c h ^ a n g e  * one' direction or.'the! pther.'w fll fe e d 'th e  h o ld e r '8 0 ;-  tó-j
respectively betw een ib c  arcs. O '.'and C " , A ccordingly, getber w itlr th e  b rak e ' shoe supported thereon- tow ard ' th e '..
while tfa$ center p a d  203 does n o t  engage eitber^fiaage-at cylindrical.gxfadm g. wheel , ‘48 :io r  grinding purpose's.. A  ■
prerire ly  on toe a rc  drawn a b o u t toe cea te ro i. curvature It scale 227, graduated in thonaam iths. o f  on inchh Ì3;p r 6: ' .
ifaes engage earii fiangc a t s  pûfat rafSciçnÜy'dosâ to su ch  £9• vlded on the rod o r -feed .screw 226- and cooperates w ith , 

.'arc t h i t  the erro r thus, resulting docs n o t scricruriy afreet it're ference  m ark 229-'on to’e ¡¿ockat'm em ber 222 to  ipd*^ ' 
too -proper.pbritìònm g.trf .the b ra k e  shoe in thc.holdèr. cate thV-e^teut'pf toe ieed jo s i descri&'ed. /'• i

"Whüè the: ho lder .h w . been described 'w ith  particular- . i t  bas been fonnd th a t’ the-operator, w hen «WLDgiug. the 
re fp rane t to. its-in e  in  connection -with brake shoes, having- —rod  226. to ruck toe carrïagè;7Ô -abbot Ite "pivot (as herein^ 
fap ered .flan ges/it.w ill be apparen t'tha t it is also so lu b le  .O  a fte r  explained) often tends to .farh  th e .ro d  '2Z6:.aninten*i

• fo r  use. with brake  shoes having f lan g «  o f uniform  thick- iionally about its axis and thereby, a d v a n c t'o r  re trac t ihe;
. . . .  brake  shoe holder. Accordingly, I  preferab ly ' proyide;

.  M eans are  provided i o r  adjustably posnioning the sup- su itable friction faeans for-Inhibiting. «neh•■ turning: motte* • 
po rting  b a r*138.a nd  the'itoMca: 80 relatively, to lhe pivoted ' • m e n t o f  the  rod relatively to the hafaóm i'234. To' tois end,

..carriage ;78 and  .for- rocking the la tter about Its pivot. TO I  preferably form  a bore 235 fa the r a d  portion  .of .the ro ti 
Siich m eans includes a tubu lar socket, m em ber o r block -. 225 2n d ' dispose .thereto two-haD bearings 237 which jaxc- • 
■222n f  .cxtcroaliy. sq u a re , cross-ssciion, tiltebly m o u n te d , yieldingly urged into .engagem ent with- toe-*- wafl of. toe  • 
upon .a rock  sh aft 208 and provided-w ith a- cyinidricaÌ. . b o re  224 by h .co il.sp ring '239 vrito suficicnt force .to  p r o - /  
b o re '.224 flacrefa' adapted to  r e v iv e  .one. rad  of an  d o n - ' vide toe desired resistance, to  turning movcraçn.t:of toe-rod' 
.gated operfafag-Tod. 226.. T he rock  shaft '2fi8 extends. 76 in toe socket 232; • ... - ,  ; .



Ÿ a  jhûstrstfc fkc operation o f  the  apparatus in  process­
ing  th e  lin ing  L  o f  a  standard  "brake shoe  BS in new  condi­
tion., it m ay "be assum ed th a t  a  9 inch brake  shoe is to  
b e  processed fo r  w e  w ith a brake drum  which is exactly
9  inches in  diam eter. Thus fo r  eficcdvc processing of 
the lining L , grinding operations on a  4 #  inch radius will 
h a v e  to  be perform ed bo tha t th e  «surface 'o f  the  brake 
shoe lining: w31 have an arcuate con tour form ed "with u 
4Wi inch radius. I t  is necessary, therefore, tha t during 
the grinding operation the distance from, the  p iv o t o ris o f  
the  carriage 7B (Fig. 5 ) to  the periphery of the grind« 
xaz surface 4$ o f th e  grinding :ftfescl_4or-be AV* Inches. 
"With the  handle 142 w  its full line position (as show n in

' F ig . 2 ) ,  the  d a m p  shoe 130 is free  and fee carriage 70 is  
capable  o f  free  sliding m ovem ent on the bed plate or top 
w all 22  of fee  base f.0. Inasm uch as the brake shoe is  io  
b e  g round to  "a 4V4 inch radius no adjustments a t the 
knob 120 (Fig. 5} are  necessary o th er than to ascer­
ta in  die fac t th a t the  scale 12S & a t  its zero .position , 
w ith  the abu tm ent pin  122 bearing against the right- 
h a n d  ride o f the stop o r H unt pin. 124 as viewed in  Fig. 2.

T h e  end  o f  the indexing locking p in  96. is retracted 
and  ib c  carriage 70 is m oved to  an approxim ate posi­
tion  w herein the opening o r ho le  94 labeled 4,9*’ is 
brough t in to  register w ith  the opening 98 in the aide w all 
IDO (Fig, 4 )  on  th e  groove 88, a fte r  w hich release o i  
the p in  96 w ill perm it the sp ring-104 to  urge the p in  
inw ardly in to  the opening 94 to index the carriage 70 i a  
its p rop er position fo r  grinding on a 4%  inch radius, 
T o  lock fee  carriage 70 sçcürriy i n . this position .the 
hand le  142 is m oved from  its fa ll line position to  its dot­
te d  line  position (ap shown In F ig . 2 ) ,  so fea t fee thrust 
p in  136  engages fee  depression 138 provided in  fee clam p 
Shoe 138 to  t ü t  th e  shoo to a clockw ise direction (os 
Viewed in  Fig. I ) ,  end  thus bind the carriage 70 and base
10  against rela tive displacem ent

P r io r  to  fee grinding operfltion .it ia, o f  course, necea* 
sary to  p roperly  position a  brake shoe o f fee  desired size 
m  tb ç  ho lder-8Ô and  accordingly the knob 21 6 is manipu­
la ted  to  hack off the clamping stud 204 to m ove clam p­
in g  jaws 212  aw ay from fee bosses 19B a fte r  which tim e 
a brake shoe B S i s  positioned in  th e  ho lder w ith  the 
flange F  resting on. fee  surfaces o f fee pads 203 nod 
205 and  w ith fee  locating p ins-'199 engaging the inner 
surface o f the  rim  R  a t  spaced' points. .Tightening of 
the knob 2X6  will serve to  m ove the clam ping head 256 
dow nw ardly a n d  cause the  jaw s 212 to  engage fee flaoge F  
a n d  d a m p  fee  sam e against surface? o r  th e  pad? 203 and 
20 5  in  p rop er position f o r  grinding the lining L  o f the 
brake  shoa. T h e  brake shoe h  positioned in  the  holder 
by  abu tm ent w ife the tw o p irn  199 w hich ar*  so located 
tha t the surface o f  the brake shoe is concentric wife the 
p iv o t axis o f  the carriage 78 and the su rface  c f  fee  lining 
X. is closely paralle l to  the abrasive su rface 49. A ccord­
ingly when the carriage 78  is  recked  abo u t its pivot axis, 
w ith a  b ra k e  shoo positioned in  the ho lder 80, the brake 
shoe surface m oves abou t such a x il in  a  true circular 
pa th .

‘W ife fe e  brake  shoe BS thus positioned in p roper align­
m en t w ith the  grinding wheel 48, the  ho lde r 80 may, by 
u  fa s t  ad ju stm ent «  previously described, be brought to 
a  position, w herein th e  lining L  Is brough t in to  close prox­
im ity wife the abrading surface 49 o f  the grinding wheel 

-43—  T o  accom plish th is the Operating ro d  235 is m an­
ually tilted  upw ardly  about its p ivo ta l axis of support 
on  the  abaft 288 >o fea t-fee  threaded po rtion  238 o f fee 
operating ro d  is rem oved from  ■ fee  ha lf-nu t structure 
a fte r w hich, by exciting a m enus! thrust on the ro d  226, 
h o ld e r  88 is  advanced until the su rface of- the lining 
L  closely approaches fee  grinding surface o f  fee  grind­
ing: wheel 48. ■ A t this fen* the th readed  portion 236 o f  
fee  operating  ro d  is lowered in to  fee  ha lf-nu t structure  
234 to  secure fee  ho lde r 80 in  position. W ith the brake 
shoe lin ing L  i a  close p rox im ity  to  the cylindrical grinding 
surface o f  the grinding w heel 48 and w ith the* threaded

portion  £30 o f  "fee ro d  22,6 located w ithin fee half-n tii 
structure  234, the operator m ay, by rotating fee rod 
2 2 6 i n a  dodewiao direction (a s  viewed in Fig. 3)» ecua* 
ratcLy feed the lining L  tow ard the ro ta ting  grinding 

6 w heel -
W hen the  rod. 226 is sw ung from  side to side and ro ­

ta ted  to im part feed  m ovem ent to  the h o lde r 80, fee sur­
face of the lining will be dressed down by the grinding 
w heel to  a  true-circu lar arc having a radius o f curvature  

10 corresponding lo  th e  setting o f th e  indexing m eans. 
Screw  feed m ovem ent of the rod  226  regulates the 
am ount o f m aterial removed.

I » .certain infcsane« the  op era to r m ay wish to rem ove 
a  predeterm ined depth o f-m a teria l from, fee  brake, .shoe 

15 lin in g  o r to  determ ine exactly how  m uch m ateria l has 
been removed. A ccordingly a scale 227 is provided to 
th e  shank o f fee  rod 226 adjacent the  socket m em ber 
222 and an index, m ark  229 Is provided on fee  la tter. 
T hus, the distance’tha t the ho lder is m oved by the fine 

20 screw  feed m a y  be determ ined by  observing fee scale, 
h i  processing brakes It is  often found tost th e  drum  

has been badly scored and  th a t h i order to p rov ide  a 
true cylindrical braking su rface  the drum, has to  h e  bored Dut to  m ake Its su rface iru ly  c y lin d rica l T he-b rake  ’Shoe 

26 s m s t b e  relincd and dressed accordingly. I f , fo r  ex­
am ple, fi depth o t 0.060 ja c h .c f  metal is rem oved from  a 
10 inch diam eter drum  thereby  increasing the  drum  
diam eter by tw ice fea t am ount; It is apparent th a t fee 
dressing procedure on a n  oversize new lining 'provided on 

SO the original brake shoe, w ou ld  have to be conducted vtilh 
fee grinding taking place on a  radius o f  0,060 inch 
greater than fee radius o f  th e  original stand ard  drum  
and brake shoe. In  such case i t  is necessary to adjust the 
sliding carriage 70 so tha t the  p iv o t axis o f  the pivoted 

35 carriage 78 assumes a  position 5,060 inches fro m  the 
surface Of fee grinding wheel 47, whereby, upon oscilla­
t i  OH of the carriage 78 during the grinding operation , fee 
radius o f  the pa tii o f  m ovem ent o f  the  dressed surface 
o f the  lining will ite 5.060 inches.

40 T o  provide for- the •grinding o f a  brake shoe lin ing L  
o n  such an  oversize radius o f  curvature as th a t given 
in fee example outlined above, it is merely necessary to r  
the operator to index the carriage- 76 b y  m oving it to  the 
appropriate position w herein th e  second hole o f fee series 

45 (reading freon right to le f t 'm  Fig. 5) «  In  registry w ife 
the pfe 96 and perm itting fee p in  to enter the  hole, and 
to adjust fee  knob 120 io  a position wherein th e  0.220 
index on the scale 128-1» opposite the pointer; T his la t­
te r  adjustm ent is attained by-a clockwise m ovem ent o f  the 

50 m icrom eter knob ■ 120 vritick draw s the abutm ent p in  122 ' 
away from  the stop p in  124 and feeds the adjusting screw  
116 inw ard ly  o f the carriage 70. T he  end a t the  adjust- 
rug  screw 116 thus bears against th e  end o f the indexing 
b a r  P0 and draws th* carriage 70 fo rw ard ly -fee desired. 

03 0.060 ind i distance. 'T he  grinding o f  the lining L  on 
the  5.050 inch radius m ay then take  p ia c c ia  the m anner 
previously described by oscillation of the ro d  2 2 6  from  
side to tide.

T he  device o f the p resen t invention, provides con- 
00 venient m eans fo r  form ing * bevel on each end a f  the- 

brake shoe lining by a sim ple nranjpulatiod o f  the op­
erating rod 226  and w ithout changing the setting o f the 
carriage 76. T o  form  su d i bevel, the operating rod is 
raised o u t o f engagement w ife  the half-nut and the car- 

05 riage 76 swung to  6 position wherein one c ad  o f th e  brake 
shoe lining ia opposite the grioder 47 . 'B y appropriate 
m anipulation o f the ro d  226, fee-holder 80 is then  m oved 
reerw ardiy without swinging m ovem ent to-push the end 
o f the  brake shoe lining against the surface 49 o f fee 

70 grinder 47 and thereby grind z  bevel on fee end ox the 
lining. T h e  bo lder 86 is then backed off and swung to 
a  position to  bring the o th e r e nd  o f  fee  lining opposite  the 
grinder whereupon the beveling operation  is repeated  in 
respect io fe a t end o i the lining.

75 Trorn fee foregoing it  w ill be seen fe a t  th e  present-
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■ .invention. prov ides- a.-grindiflg'devicc. w hich' is especially 
. well adapted-for grinding iteed-brake-sboct fcrtrne arcuate  • 
‘,coiikm r/;vduc!h. is ‘rimplfc in  consfcudion,' and whicii-irniy 

• )be imadte CconomicaJly, A l ;the W » ; time,’ how ever, th e  ■ 
device’« ’tugged-dad stu rdy.and :-caa. be used fo r  a -long’ \ 
period .w ithout llkeShriQd o f  breakage -¿¿’-parts add- Wife- 
out-.the aecessibr-df replacing-parts,.; ’ ’ t ;
. .*1110 device, is ralnrively • s ta p le  'to; operate’ ’-and .-can 
W .iop ^p i^ 'T ffiriiau t in q u iring .g ri» f  skill o r tr tau n fi .on

12.
positioning p iv o t püa-'X7í --itaich -csab líshcs tbo^
piyotJ&ris o f  ;fee'piYO£ed c a rn a g e  Tbiatlvoiy t i r i t a  xrind-jC 
ingl e lem ent T im , •' as Trill. b b  'Understood, v  eStablislica • 
by  the -cooperation bét&ce¿..'íh£- ixkieKmg feiré, -feo 'b iso 
-árid 'd)c$H dm g;’caJTÍage-¿s\wel[*ES thd mibrointíter ad ju s t-• 
ing  screw. ' iV'.ís, .o f  .cbiirse, .rieceasary feát."fee-inaéiíB ¿ - 

.bo les 94 l»¿-^ccnritóy iposltípn¿9 ;xtdatiye to  'eátíri oftíer¿‘ 
WÍrich* op eration  as WÍÚ bc'hndtarst^od;,»*!- b e  easily, perf 
-form ed wlt¿. accnrHCX.-> :-TKt. calibration ‘r i£ ‘-thq- doyiéeC ' - ■ ‘ ¡Af fí».  Uió/if -nírT jvmf Vkf- Qrivvn'..

-qm dtiy t a d - easily-by' merely puhrag-.the" ju¿ 95*!q u t o f  . example, should .■ iL.he: ío iín d ’ ,tÍMt'’lb ro u g h ~ S O ^ ‘-~sm ,
! engagem ent .w ifh -fee  irjdexing’ b a r  .90 End-'diding .the- .. _ m anufactarlng  error the .p iv o t asis', is ijo t’ located ^exactly., 

carriage .on. th e  base-to  too.- p rop er posit ion as indicated 13. k t - th e -  d is ttace  .from  -Ih e ^ u r ia c e  of:, th e ; ^ u d in g '.w h eeJ  ;‘ 
* on.' the. appropriate seal© and.- then ; releasing -the 'p in  "96".' . • corresponding; t¿ ' .& e ':setfiag ' of. -ffi'é;;ihS¿3¿iñg;'tbáf» -the.

. '-*  iti -* ‘ device W ay be-,calibrated t e :'^ c t ' - ^ 2x ro n aditteg.!as.iol';-
r h r  . im no  T i i»  /tdttííty^—Ir  n n n  n f * i ís í r i re d c tc rn i i? ic d  -.laws. T ¿c  'carriàseris indéxedL-to riña of*itg-prcriptbrmTnect-.

'«■ .mI!) »nniínno' pft«-«mnti(ííi>» j¿ ¿ Stì|n^RPÌ' j*ril̂ f *ÌÌ*'l^*''T''
. T h e . CT23ÍHgé.'thtL5 'ís -accurately.- 4axd po¿f|ivcly indexed 
.4 Eubstantlaiíy foolp roof manner»- ltrbay -tbca  be quickly;'•

.'damped*, s e c q j r ^  indexed- ̂ baìtión, . ..T h e ‘final • a d - . Spaced positions corresponding t_ ._  ..... . . . . .
jiirim ent of4hc^'èw riage-m ay.be-inade quickly 2ind ea'rfTy 20 .'d iameter, and fb a .m n o m c te r .A ^ itfiirngn t  tao.b: VU}' òpei* • 
b y  -turning; th e  -knob• 120 -and  . i t .is  'only., necessary - fo r  ' ¿ re d  to m o te-the-carriage; to. a  position wHçrète:; i t r j ^ b t ’ 
th é  operator-to . m a k e  a  rinfclBire&chng t o ‘be 'surd th a t  the. ■ * axis'.Î5 located-a, d is ta n »  iro m  '  tbê^suifpcç .of "the g p p tK . 

■ t a o b  turned-to  the-proper"pqritì£mr 1. whééí  corre^Q nriír^.-cSacíly. tb t i»  in d e x é  poéiSon1’ 
T hé- brâkc-':shoê. to  - b'e ground ' m ay .be 'easily, inserted .. - a g the 'ca rn age  .'às' ¿eterin teed .h je ;¿¿ "actual nxeamrcmcni¡:“ -' ' ' ' * *■ * ’Æ ' ' 1 '* "* ...M _ t___' *- ■ - - . - -- »nnvflnianflv » ~nr-f-l1

2 £ f te tigh tened i; A s  previously-explained the  b rake  shoe. . carriage to the ^riqper position /- ‘Shouid 'iL b e ’no lcd  'that . 
•is pQsiUorttd.-acbprfctely b y  i t a p in s  and no: « a i d i n g  n r  ^xtcr*Snch adjustment' ;itie knbb‘. 120 'iif no t-'in  iis.'zcro 1 

'  -adjeaiing ¡operation i s  .required other; than -merely rosur-' 30. position ,' the set screw ’In the ^ ¿ o b '.is ’. lo i^ n e d r '.ta ^  thfi.'' 
.ingahst-ihe  s b w  firm ly.aim ig-the .ppnk.'." tu rn e d ‘bn th e  screw  116 phiU .'tfa'e;taob'stands'in itsi'

-—  4.  ^ — u , 'p o t io n .  ' th e re a f te r  the  set*;scrciyf>'*is 'tightened t a '
'.¿vimvi -+tn* on

' .,\D ie -b fa¿c  «hoe,is. b fo n ih t in to  cioss prtKÜinltî .tò ths.

, .  . a re --either "linear o r  tr id y  c^rçhîiif arid- .there'-is be' eçeêü-
•fe n ú * A o e .* i» í ÿ e ttt 'jra n iid  ’t m i i a s  J» c»  rem oved and. - ^  ¿ajuatm entr aw ór& ¿}í-a ir.á f-:'tfS !rfiiaeí¿¿. eódljoales ••.. 
.»..second f a a ü  sh'qe.placed ¡n ..& e .lo ¡a « . 'a n d  i t . i s  de-1 ¿rc '.E radTO É^'ín^Im éér'relafioníE ipír, ï ïa i^ 'iô 'E k jr . - tB e e  

-sired  ito move the ho lderdarw oid l). m '-p rd e r '.tp 'jp se ta t v .U <  d i  scidcà"

w anüy of-.iíie  dévice/rañiciM ilyrtc allow, fb r th c id îs lr e d  
feed o f .thé second; bradcc ishnér
i „The, ¿living. ,c¿triñ¿e.:ií -m ounted Jñircctly ____
o f  the. d«wicé - and--is- supportai the rM n  - by the; side railii 
w inch a r é apart, a ?uhstantioi.distance, a i w tíl--aí- 
by .thn , o éu traL tib j.áu d  áccowíhigly-.lhe. carriage is-.yw y 

J y m ly  -sp’p po ricáv -  A dditionally carr iage; is- clainped
directly, to-thc baoe^vhlch provides .à 'every, firm ,and-j>osi- îîb. » ■ i .■ -.. 1 i. i a —-——i n.- — a il. ht «■ nn ISIeel ■ linÂ

. . t , ’ in  ^ DT3KC aaoe gnnqjag  appu^u-ia, * um b , « 
l a g . element1 iriouiiicd- • ón  '.saiá : baecj' .s  .carcáge.-jrióppfoí.-
on ^a id  -basé ,f¿r! m oycm cjk:- to w a ^  *iò»H ' a-a^aÿ-^rom-; wftf --■  
grinding elem ent; ¿  riiin tab lh .pivbt&lly. njophted ;bh* ¿ i d ; : 
ca rriag e / „br^os. ih p V s iré í^ S n s ^ '^ t r c k  
ably ' d ispos 'd  ‘pn  - j ^ / t a r a t e B i e y ^ j r  T a^alJiriovem cn t;/■V * 1   1 . _ ■  1 t_ _ "1J •* - 1 * SM.-3 * -‘ - - -* **t *t 1 -d .iri'...T1 .S tw y n a e a t ,« »  »  no hfceühood . obo¿  ,* & & *  m 'i a l í W ñ t ó K t ó  h  i e d  « iw v -

0f:,<fcpí??w n t r f - t o ^ y a L a x i S . d ^ ^ ^ o a  trnd-no- ^  ^  ¿ b ü d  gh ó¿t.n ss¿iÍK v  •
* * * * * * *  I t v im m í- o r ^ m e tó r .a a j i i s ím e n t .m e d ia -  ^  f l¿ e ¿ d e i ■ =ri¿epm«i.:w¡íh: :
’ .Ín íé'¿Ó T ¿tructí(m '¿f.the d tó S 'iE  s r ih  'ihaV¿ u b á ta tís l-  i¡5 , e ; t ó s  rod.- -
i r  k  ¿ f  t ó r b e « í S = S S  ere  protected -end ' there- '.  » « « « f t ! -  f

■ ¿ M i  P ¿ K Í b ® t í  .¡torrJw ¿ n f f e s o d h  « '  th e , coin .' . ”**  -
m inuted prJdncte-oE'efameion collecfmB on-such: surfaces- - . cpnsiitaüi«. feed- m c a i u f t r a d t K ^ y m o v t a i  s iu l ..‘ - ......................  -..................... • assembly radially, pa.-tire., tuarlab le  ;?g>an.rotBiign o f  tne;;

I feed-screw  When i[’ts; ip 'th readed , .engagmont 'k ilh  .¿¿4-. :
balf-nut. ’ . ;/ . . .  . *- •• • ’:.*>* • •

2, I t  a brake shoe-grinding apparatus, n .be^e, z  gán$?}; 
ing .elexnent-m buufed ''o¿ said--base, a  c a r t e é  m o u n ted ..

__  . on  said base for,- movement- tDW&ril'-aná from  '3a id  ’•
enclosed, exeept-ípr n .im sü  j o r f t o  whick is .e h E o s e á l t í  -65 grin .ang  eiemm't, m eans on  eaid  .S hse fo r s t i f f t l y ;»  sem rr .

- '■  - - •  ¿ .a n d  m sine  á r s .p r o -  i n i  sa id , catriagn -tu .an r.x m e  ;o£ a -p lu ra lity  ^ f .p r e d e -

.the fetn tah ic  are’ :canq?lctóy p ro tec ted . w  tee. the.'.beaxing. 
surfaces; w hich,«uppoct -tht riidiog..carriage; a l s o . th e  • 
mdexing bac k :  gufetaptiaily enclosed .between :th¿ basq: 
a n d .s iiá h g  carriage, ¿ Purthcnnore,.. tht.-griiiriiug ■ wheel-ia •

'btake-.shoe Etang]
' y(ded vXqr;coUcctin'g and. removing the ..comminateti p rad - 
-ucta o f  ̂ abrasion' so -that th e i^ is  Jittle.Hkolihbod' o f  auch. 
■ products'escaping anq being.dcpoçited i>n'.aDy;of the. op.-. 
..{rating paçtiqns-.qf the  ..device- ouiside u f  the, cssing-por- 
tjonc -wh¿:h. perfo rin  -the colhxrmtg funcrioni 
■' , Th& deyios-k ' o f  such design feat .there-are a m inim um ' 
■q¿  critirtd  .’dimcnslomr.-acd. gccordiBgiy.lhe .device can-be

term ined positions, a turn tab le  jd v o ia liy  m ounted ^ 5  .**id 
carrilge , a ,.brake shoe --sopgjorting -chucdt '•bkembly '■ didr; 
ably  disposed" qq  -.?ai<f turntable, .for -radisl -TOOVesDepL 

70 thereon,-.ah ripen- ha lf-hul. secured-.to' SBid- tu rn tah le /a ; 
TOtatable. feed screw,. -rneans pivotally; scouring, -said .:£«& 
screw  i o  .said cbuclc'.asaanbb'-.-ipi- m oycinenkin .
a. -plane passing .th ro u g h : the :3rivbtai =axig- oC-.eaid fen^r...

m anufactured relatively inexpensively. It will b e  appre-; table  . and through- "said hn lfrnp t, :-said • feed- screw.»befinj;; ■ 
-elated, tfeat.,ta hnpqcten t dlmensiona] • relut jonsqipM t. the  T5 moyablg;- ia'.sa|d. plane..:into-tad itoat *pf •Ihreadrii. eagagre.
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ia es t with, said fialf-aut, said feed screw constituting. a 
thrust rod  fo r  ruarrucily sliding ssM  chuck assembly fad i- 
ally on  said tu rntab le  w hen disengaged from said ha li- 
a u t  and constituting feed m eans fox adjustably sliding 
said chuck, assembly rad ially  on  th e  turntable when i t  is 
in  engagement w ith  said  half-nut, sa id  reed screw ami 
half-nut constituting m eans fo r  oscillating said chuck 
assembly and  turn tab le  about the pivotal axis of the 
la tter when said feed screw ia in  engagem ent with said

3. l a  a  brake shoe ¿rinding apparatus, a base, a  grind­
ing elem ent m oun ted  o n  said base, a  earrifcss-ajottiitod o n  
said base fo r  m ovem ent toward, and away from said grind­
ing element, a turntab le  pivotally m ounted on said car­
riage, a  brake shoe supporting chuck assembly slidably 
disposed on said tu rntab le  to t  rad ial movement thereon, 
a n  open hall-nut o n  said  turntable, a  socket m em ber p iv ­
o tally  secured to  sa id  turntable f a r  sw inging movement 
in  a  plane passing through the  p ivotal axis of said tom - 
table and through.- said half-nut, and jt feed  screw hay­
ing one cad secured in  said socket m em ber to r  rotation 
therein b u t restra ined against axial m ovement therein, 
said feed screw being: m ovable f ro m  a  pe rido s out of 
threaded engagem ent w ith said ha lf-n e t to  a  p o s itio n . 
w herein i t  is in  th readed  position w ith said half-nut

4-. i n  a  brake shoe grinding apparatus, a base, a grind­
ing  d em en t m ounted on  said base, a  carriage m ounted 
on  said base fo r m ovem ent tow ard and away from  said 
grinding dem en t, m u s s  on said  base relcarabjy inter* 
engageabk w ith said carriage at sn y  of a p lurality o f  
positions on th e  carriage to r  securing the carriage'on  the 
base in  any one  o f a num ber o f selected positions thereon, 
a Turntable pivptaQy m ounted on said carriage, a  brake 
shoe supporting chuck assembly sHdably disposed on said 
turntable, said chuck assem bly including a  block portion 
adapted to  receive thereon the flange o f a  brake shoe to 
be operated upon, a  clom ping head mov&bly mounted 
on said block p o rtio n  and hav ing a  p a ir  o f  spaced da m p ­
in g  jaw s designed fo r  cooperation w ith  said block por­
tion  to clam p the b ra k e  shoe flange thereon, means Inter­
connecting said b lo ck  portion  and  clam ping head for 
producing clam ping action  therebetween, a rock shaft 
m ounted on sa id  b lo ck  portion, a  socket mem ber piv­
o tally  m ounted o n  sa id  rock sh a ft with, the rook shaft 
extending transversely through the socket, .a half-nut on  
said, turntable, a  feed screw  having one end thereof dis­
posed in  said socket m em ber fo r ro ta tion  therein, said 
cad o f th e  feed screw  having a circum ferential groove 
th rough which sa id  rock  sh aft extends to prevent longi­
tud ina l shifting m ovam ent o f  the feed screw in said socket 
member, said feed screw  being swAagable about the axis 
p i said rock  shaft f o r  m ovem ent in to  so d  out o f engage­
m en t with said hnif-nU t and having a threaded portion 
designed f a r  threaded engagem ent w ith  said-hail-au tr

5 . A  brake shoe g rinder com prising - a bBSt, n grind­
ing elem ent supported o n  said  base, a carriage supported 
on sa id  base and adjustable  thereon tow ard and aw ayfrocn 
said grinding elem ent, and  a  b rake  shoe holder n s  said 
carriage including a  first da m p  elem ent form ed w ith flares 
fixed, spaced pads hav ing  brako shoe  flange.engaging sur­
faces lying in a p lan e  to  engage one face  o f  the flange o f a 
brake shoe in  the ho lde r, the inner o f  said, surfaces being 
so located relatively to  the ou ter o f  said surfaces tha t i t  
lies interm ediate tw o  arcs in said p lane, passing through 
said ou ter ¿aces a n d  having curvatures equal respec­
tively to  the cu rva tu res o f the  drcnm ferea tla l center 
lines o f  the flanges a£  the largest and. sm allest brake ¿ h o «  
corresponding to  the lim its o f  adjustm ent o f  said carriage 
on  sa id  base, ft second «a m p  elem ent having brake shoe 
flange-engaging su rfaces spaced apart, in  alignment respec­
tively  w ith the ou ter oiks o f  said pads and lying to a 
p lan e  spaced fro m  the f a s t  p lane u n d  positioned to engage 
th e  o th er face o f  th e  flange, and m eans interacting be­
tween aaid d a m p  elem ents f a r  effecting relative move-

14
m ent o f  said  d am p  chancáis to d a m p  a  b ra k e  shofi 
flange betw een said surfaces,

6. A  brake  shoe grinder comprising a base, a  grinding 
clem ent supported o a  said, base, a carriage suppo rted  on 
s&id baso and adjustable thereon toward and aw ay fro m  
said grind ing elem ent end n brake shoe ho lder o n  s a id  car­
riage including ¿  first clam p element form ed  w ith  three 
spaced pads having brake ebOc flange-engaging: surfaces, 
lying fa a  p lane,-and disposed along a  c ircular arc , a ll o f  
said su rfaces being elongated in  the direction o f  said 
a rc  and disposed to  engage one face- o f the flange o f  a 
brake shoe  in  the holder, m eans on said  ho lder adjacent 
the ou ter ones of said pads f a r  engagem ent w ith  the brake 
shoe rim  and constituting io ]t ro e fa i fo r  positioning the 
brake shoe so rhat said surfaces are dispoed a t  pa in ts 
lying- approxim ately equidistant from  the  rim  o f th e  brake 
shew, a second clam p elem ent having brake shoe flange* 
engaging surfaces spared fro m  said surfaces - and posi­
tioned to engage the o ther face o f said -flange, a n d  nveam 
interacting between said da m p  dem en ts far effecting re la ­
tive m ovem ent o f raid clamp dem en ts to c lam p a  brake 
ahofi flange between ¿aid surfaces.

■7. A  brake  ¿hoe grinder adapted fo r  supporting and 
grinding brake shoes having flanges w ithin prede­
term ined range o f sizes, comprising a  base, a  grinding 
elem ent supported on said base, a carriage supported  oa 
said base  and adjustable thereon toward and aw ay from  

• said grinding element, and a  b rake  shoe ho lder on  said 
carnage including a  first clam p elem ent fa n n e d  with 
th ree  fixed, spaced pads having brake shoe fiumge-en- 
gaging surfaces, lying in  a  plane, and disposed a lo n g  a 
dxcuiar arc, having h ia d iu s  interm ediate the rad ii o f  the 
circum ferential center t e s  respectively o f the la rg es t and 
sm allest brake  shoes w ithin said range, in  p o sition  to 
engage one face of the flange o f a  brake shoe, a  second 
da m p  elem ent having spaced brake shoe flange-engaginiT 
surfaces lying in a .p lane  parallel to  and spaced f ro m  the 
p lane  o f  aaid first surfaces and  positioned to  engage the 
other face o f tile flange, m eans on  raid  h o ld e r  ad jacen t 
Sic o u te r  ones o f said pads fo r  engagement w ith th e  b rake  
shoe rim  and  constituting role m eans fo r posit io n in g the 
brake eboe and locating it  relative to the  a n a  at the  shoe 
and pads, and m e am  interacting betw een said da m p  
elem ents fo r  effecting relative movement o f  said clam p 
-elements to -dam p a  b rake  shoe flange between ¡raid su r ­
faces,

8, A  brake  shoe grinder comprising a  basa, a  grind­
ing elem ent supported 'on  raid  base, a  carriage supported  
on said bass and adjustable thereon toward ~and aw ay 
fro m  said grinding clement and  a  brake shoo b o ld e r  on 
said  carriage including a  first d a m p  elem ent f a n n e d  with 
three fixed, spaced pads having brake shoa fisnge-eneag- 
ing surfaces lying in  a plane lo engage one fac e  o f  the 
flange o f  a brake oboe In the holder, the  toner o f  asid sur* 
faces being so located relatively to Sic ou ter o f  sa id  su r­
faces tha t II f its  interm ediate two arcs in  said.p lane, pass­
ing through said outer faces and keying cujvaW rw  e q u a l 
respectively to the curvatures o f the circum feren tia l cen­
ter lines o f  the flanges o f the largest and sm allest brake  
shoes corresponding to th e  lim its o f  adjustm ent o f  aaid 
carriage on said base, a  second dam p  e lem ent hav ing 
brake  shoe  flange-engaging surfaces spaced a p a rt and 
spaced from  the first surfaces and positioned to engage the 
-other face -of-ihe. flange, a pair o f spaced abu tm ents ad­
ja ce n t bu t displaced forw ardly  from  and below  the p lane 
o f the_ first surfaces fo r  engagement with the  inn er face 
o f the rim  Of the brake shoe in. said ho lder, a n d  m eant 
in teracting between said alamo elem ents f a r  effecting 
relative m ovem ent of said clsmp dem en ts to c la in p  n 
brake shoe flange between said surfaces,

9. A  brake shoe grinder comprising a base, a  grind­
ing ejem ent supported on  said base, a  carriage suppo rted  
on said base and adjustable thereon tow ard a n d  away 
from  sa id  grinding-element and  a  brake shoe ho ld e r on  said 
carriage including & first clam p d em en t fan n e d  w ith  three
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Sx«d,.^rac5ci pads having brake shoe flen^cngafim fi. sup-'
faces lying iá -a ’planft.tp ecgagc.oñc face o t  & 6.Sange of. 
« .fan iitoá ipe in  me.hoÍd¿E,'tbt inner o f  said surfaces being 

.so located rclaiíyejy:ío -Üw outer or said' surfaces th s t 'H  
lie? intennedin te-ryo arcs . in la id  plane, passing through 
said  ou ter feces and having « k v a tu rc s  equal raspefe-

• lively to  the cunraiurcs of. the circum ferential cen te rlin es  
•of the  fcm g o 'D f  the-‘largest and sm allest• brake  .shoes 
.¿otTfispóhdíng'to the limita o f adjustm ent of sa id ‘carriage; 
oñ , said 'base’.-a second d am p  slom cntfeaving b ra k e  shoe.- 
flange-engaging‘feet opposite and aligned-with the outer 
tw o r i f .  ¿ i d  pads, nbd.me&aárriateríifiting -between said ' 
dam p ' elem ents dor -effefcting relative m ovement o f said

• dam p ' elements to  dam p a  b ipk¿  shoe flange betw een said . 
■ surfaces-and^aid-fw L

10, A* grinder- comprising- a - baso> a grinding elem ent, 
supported on  said-base, a carriage supported on  said 'base 
and slidab ly  • adjustable .thereon solely along a .straight 
line '.tow ard -and* away -from said grinding d e m e n t,, a  
ho lder fo r  an-artic le  to  be  ground, m eans m ovnbly and 
pivotally-m ounting said ho lder, ón  sotó carriage, means

• on said ho ld e r fo r  moving said , holder oh and -relative 
to  -said, carriage and relative ' to  ra id  páyot .m e a n s- ia  
directions ‘tow ard  and 'sw ay from  sard grinding c lo  
m en t;-m eans -on said’.base  a n d  'carriage, fo r.’roleasably 
Joddng-said .carriage seWctivcly-m Buy. one o f a plurality  
o f spaced' positions o f adjustm ent relatively .to  th e  base

‘ a n d  -grinding element, jsaid- lock ing ' means- te d M ln g  a 
.locking .dem ent having a-fixed location relative to fee 
base , and a n  adjustable, elem ent cooperable with the 
lacking dement,- means- interposed between said locking 

.d e m e n t’ 'and-'adjustable elem ent ‘fo r  establishing '.re&e-. 
tion  ihnrbbctw'edn, said adjustable element being operative 
for' 'adjusting- okid carriag e  along  said straight line toward 

.'and  aw ay from  said grinding elem ent when-said looking 
.m eans i s -01.locking condition through an infinitely .v a ri-- 
able adjustm ent --from any o n e  o f  said positions, indicia 

. m eans on. said base .an d ' carriage f o r  indicating the ais-1, 
tan.ee .between the earrings and grinding elem ent accord-' 
m g to each o f-said  poxitionB, and Jadióla .means fo r -in­
dicating, fee  extent o f  m ovem en t'by  said adjustable, ele-' 
m ea t fto ru -any . given one of,sa id  positions, '

11 . A  grinder com prising a  basa, a  .grinding'-etemcaf 
ro ta tab ly  supported on- .said bascí-'k-carriage; supported 

*; o n  said  base and ’riM sbiy'adjustable thereon tow ard  and 
aw ay  from  a rid  grinding elembni, a  bolder fo r  an  article 
to .be- ground p iyo irily  m ounted o n  said -carriage .on an

.ax is-'paralle l w ife  fee axis o f  xbtefinn o f .fee grinding 
lament,-; a a  ioHoxmg elem ent on said b a s t -slidably ad-, 

jus tab lc  tbcroon to»««!?! and 'aw ay fronrsaifl grinding do*
' montr^xieans an- said base- guiding- raid indexing d em en t 
fo r  .ino.vempnt-in -straight- fine directions^ said indexing 

. elem ent hay ing  fi p lu rality -o f longitudinally aligned and ' 
spaced.M ocking..dóm ente, at- -pcedettraiined intervals, 
means, on said base «ñgagéable vwfe said l o s in g  elements 
selectively .-for -locking said .index ing  dem en t In  re^pee*

, tive- positions catfeaponfeng -with the lacking elements, 
a n d  calibrated-m eans interacting between -said carriage 
m id indexing-elem ent fo r adjustably moving said carriage 

.k \m ic ro m e tr ic  moVcmonte a lon g .an d  rd á íiv r iy  to.-¿aid 
indexing rieqmnt-in.-dinsctions tow ard and away fro m  said 
grinding elem ent, said, indexing-dem ent and carriage hav-- 

M e  tintorengSEáng elementa fo r  guiding the carriage in - 
straight line directions. '
•' A "  brake' 'shoe- - grinding - apparatus com prising a 
base ; a. grinding«dem ent-rotatably ntounttjd*on said Base, 
a  carriage  alidahly m oun ted -on  srid  base arid m ovable 
tow ard and  a w ay ' from  said grinm ng element, a brake  
ahoe balder, m e am  p i yó tolly m ounting fee .broke shoe.: 
bo lder on sa id -carriage o n  an 'ax is p a ra M  w ith  the axis 
o f . rotation, o f  stud 'grinding element,’ said brake  shoe 
ho lder being adjcstabQe o n 'th e  carriage in  directions to-, 
w prd arid aiVay from-said grinding elem ent and relative to  
said- p iv o t arrans". whereby the brake shoe ’ ho ld e r Is - 
enabled ,Xo -be placed in  different -positions In any. given'

fixed-position o f the pivoi naaaas rela tive to.-.the grlioding' 
clement,-, a  guide d e m  o a t m ounted on- said’ base f o r  slid-- 
•ing adjustm ent tow ard  ana.- aw ay from  said grind ing ele-

■ m en i a n d  having engagem ent.w ife fee carriage for-guid« 
.S ing the  carriage lon ^ tud in à lly .-o f  the  gu ide clement,

means- on arid  base fo r  'Selectively- reta in ing raid  guide, 
elem ent in  any o f a p lurality’ o f  .different pe titio ns, -a 

'• stop- on the carriage positioned,ior- engagem ent w ife sip 
end sinfacc of-’said- gu id e  elem ent to -loca te  -the -carrihgc 

10- in a.-predeterm ined position’-relatively Id .‘fee  .guide .eie* 
m cnif’.m « n 5 in teracting  between said-carriage, a n d -g r id e • 
e lem ent norm ally Tetainiug said stop-and-gu ide  elem ent 

. In m tercngagem tnt, a n d  .indicating .means on the-bas$* 
and  carriage f a r  ind icating tho positions.' o f  Ib e  carriage 

15 relative ito the  grinding* elem ent .corresponding to. said 
positions o f the guide element^ said-stop b o n g  adjustable; 
in  th e  carriage in . th e  directions o f  m o vem en t of. thè 

. carriage, ‘ * • ■ - . - ^
13, A  brake  - shoe gnntireg apparatus com prising  a 

20 base, m eans on 3Bid base establishing a  grinding surface, 
a  guide b a r slidably disposed-.on raid -basi» a ir i  m ovable 

- tow ard and away f r o m  sajd;grindm g su rface/ a  carrisgs:
. slidably mounted a n  sa id  base "and likew ise m ovable to ­

w ard and aw ay fro m  sa id1 grinding su rface ,.said  carriag e . 
25-having sliding engagem ent w ith --¿ id ' guide b a r  whereby- 

tbe .la tter. controls fe e  direction o f ‘m ov'éjnrat o f  ;the  c a r ­
r iag e / an  adjustable stop  m ounted on* said carriage and- 
positioned*for engagem ent, w ife.said, guide bar _fb move 
said- carriage in  n tiaro iactric  m ovem ents rela tive 'to,-the 

30 ßuidc bar, m eans on said base- fo r  .'selectively, catilitin'g. 
said guide b a r on . said b a se . in',-aay- of- r.- p lu ra lity  of 
different -predrijràninèd positions, '■ a - brake, shoe holder,/ 
m eans m'oVabiy and  pivotally mounting. th e 'b r a k e  shoe - 

. • holder .oil said- carriage, and -means on said  brake  shoe 
3g holder« fo r moving' the. brake.shoe ho lder o n  and relative ' 

to.,ihc carriage and.ndatiYji to  fee-.pivot axis o f the h o ld e r . 
toward, and. away fro m  -raid grinding .surface.

’ • ' 14. A  •brake -.shes'" grinding apparatus com prising 4a'
. base;.*means On said basp-eatabliahiftB a  ¿ rind ing  surface, 

.¿O'.' 6 guide .bar sfidahly. disposed ou ? à id  has? "and ’jnovahle- 
' in  i directions tow ard .and away, from  said ’grinding rar-; • 

face ,.m eans on-said  base, fo r  selectively and  reieasably ,.
■ .re ta in ing said guide-bar in. any : o f  a-jUurelity of-diffcrcnl’

• pr^cteE m m cd positions, '»  carriage ■ mourned cm'-fec.base.
and m ovable tow ard a n d  away !&om said grind ing Bürface- 
and  slicabie rela tive to* said -guide- b a r  nnd*basey*>aid- 
guide b a r  con tro lling fee direction of-m ovem epts o f  s&ic • 
carriage, ylcldable jn e a n s  interacting 'betw een ' sa id  car*-’ ' 
r iag e  and pM&  b a r. ¿ ¿ m a lly  /biasing-saia, carriage  « la -  
live to said guide b a r  in tbc direction 'tow ard  -fee ¿rind*

■ - ing su rface ;. calib rated . m eans - on-'aaid base for. adjusting •
the-position o f ;^aid ’carriage rciatiye to -said guide b a r  . 
In' any  se leclq i'p asitton  o t fee  la tte r ia  broke shoe'iioider, 
moarn naovably-and piyafcélly -/nounting,said brake shoe " 
holder o n  said'1 carriage, and  a irim s on said .brake shoe 

06 h o ld e r io r  feöving 'thc- brake shoe’holdea: on  a n d ’relatiYe. 
•to ra id  carriage and  relative» ’t o ’the p iv o t ' axxr of the 
holder in directions tow ard and aw ay from  said grinding- 
surface, - .
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T his invention relates to ft grinding; device and baa lfli 
do m o w  particularly with ft toftchijte fo r grinding arcuafe 
contours, '¿neb as a grinder 'employed in  'dressing. ddwp 
lined  autom otive brak« sh ow , and '.4 new and improved
w orkpiece holder therefor. * * " • ”  * u r'""

G rind  ic e  devices fo r  i
atrtinaôüyù brake, shoe  —_— T — -v . ,
rotetahle- grinding elem ent and:a workpiece ho ld e r mbkût-f 
ed  fo r  p ivotal m ovem ent of; ihe worlgneee. relative io  the 
grinding elem ent and. in  con tac t therewith whereby ;ihW 
grind ing clem ent form s un a rcua te  su rface 'on  the work- 
pieco o r  dresses down a n  already a ^ a ia te .su rfa c e , . > 

T he  p ivo t is adjustable toward.; and  !away from  :thef 
grind ing elem ent to  de tenm ne the radins o f  the arcuaie 
surface to  be form ed, hu t is adapted to  be 'fix ed .a r  ^eld  
in  one position o f adjustm epr relative to  the. îrixidfcqfr 
e lem ent during the grinding operation, '.Jn  order to.phf- 
mxt contra] oyer the am ount o f  m aterial Tcm oved by ifcb' 
grinding operation, the  workpiece holder is  to  constructed 
as to  p e rm it the w orkpiece to  he  advanced o r "fed" to-; 
w ard , the grinding .elem ent wUhoal disturbing, the loca­
tion of th e  pivot, and therefore" w ithout disturbing the 
pvc'Sct rad ius o f  the a reoate  surface.'
,  I n  p rio r  grinders and especially those employed m  griid r 

ing autom otive brake shoes, the  workpleçe holder Jo #  
been  adapted to bold. the. workpiece symmetrically and to 
feed the workpiece into a  wheel-type grinding element jà; 
su ch  a  m anner tha t the su rface to  be ground Is Advanced’, 
tow ard the  grinding clem ent in a  direction perpendicular 
to 'th e  piypt axis and along & line joining tha t pivot ̂ axis 
and .the closest po int thereto  o n  hie'grinding element,'., A i  
the workpiece*, fo r  example, a  Drake shoe, is fed into 
the ¿rinding wheel and pivoted .while i n  contact therer 
with.-so th a t m ateria l is rem oved from ''ihe shoe lining/ the
lining surface J$ .ground-as to bç uniform ly aroontc.about 
the center, of curvature  fo r  the brake .shoe, this center' 
p o in t coinciding with the  pro-set p iv a id r ir  the workpieca 
ho ld e r w hen the. shoe is symmetrically positioned in tha t ■ 
ho lder. T his operation is su itab le -sad ' effective, when 
dressing down or grinding the. lining on a  brake shoe 
adapted  to be mewed toward and away, fro m  b’ brake 
d rum  along a  radius bisecting the a rc 'o f  fhe  lining, and 
w hen  a  lined b rake  shoe  o f  that type is  ground , aç 
described, i i  will property  engage the b rake  drum  .«muK 
lanepnaly along i l l  portions. o f: the length' o f  the .lining.' 
H ow ever, m any present b rake  shoes swing from  one ¿id' 
¿b o u t an  ancho r fixed within a. jbrske drum , pivot!' 
in to  e n g ^ e n ^ ^ t î i ' . ^ e ,1d ^ . : . . 'p O T i. .û iu .t7pe.o{ shot," 
m e re ly  grinding ih t-lin ing to.ôn.a^crûate con tour does hot 
necessarily insure the simidlftbcou^ cpntacto^.alT  portiacs- 
o ï  'thti kaigth '.of the lin in g  w ith fiic brake 'd râm , since the 
b ra k e  shoe center o f  coryature. will no t always coincide 
•with the brake drum  c en te r'o f  cujrvature.at fhe tostanj of 
contact-of th e  b rake  shoe‘lining with thè  .brake drunk F o r 
th is type tof brake shoe, the impCufant'TcfisreudB point,for 
th e  a içô a te  'srirface-'retotive i s  npt"thç"ÿr-al$e

curY.a?U3̂ i  % t  rafijèr 'p c h a r^ p r

p iv o t :jfor„ the ehoe, a  po in t which has a  fixed position 
relative id  the brake drum center o f 'curvature, .

T he-n eed  fo r a,, fixed reference point fo r  .the brake  
shoe  relative to the brake drum  axis is even m ore critical 

5 when, grinding brake  shoo-linings‘fo r  used; irfr ii .anchor 
brakes wherein the drum s huYO been m achined to .Îèm ove 
scorings o r  to  restore  true  cylindrical con tours. to  -.the 
drums, These d n n n rh a v e  la rg e r 'internai diam eters than 
originally, suad their brake shoes no longer m atch ' those 

jjj b ra k e  drum  diam eters as wclL as they -dül. p rio r  ..tri-tbe- 
inadhining, A n y  difiêrenti&l -in arcuate.'contour betw een ' 
■ the. tw o .m ust be absorbed by the lining, the- su rface -o f 
which m u s t 'b e  b rought to  the . arcuate, con tour o f  tiic 
d rum , no t the shoe. , ~ . ’ ! J ..~ Y .,V

U  . Since optim um  braking, efficiency cân on iÿ . he. achieved. 
by providing & xnaximtinj area of. ^ to to n e o u s  ..content 
betw een lining and brake drum , a  proper ̂ rcuftte c o n to u r  
m u st bs im parted to  the lining in a  m anner -such., th a t  
th e  contoured surface is properiy positioned relative io 

20 the  b rake  drum  and therefore  to  th e  fixed pivot-or -anchor; 
o f  the riioe, -rather than  to the  center bf curvature o f  & c 
brake  shoe» This p roper drcaring down o f fbc lip ing of. 
a  fixed anchor brake shoe it  - b « t accomplished: b y ;a d ­
vancing that lined shoe into engagem ent w ith 'a  griodtpg. 

25 clem ent in a m anner which glmulatcs-the m ovem ent of. the; 
brake shoe in  a brake .assembly.

A n object of this; invention-Is-to provide--ft- grinding, 
device hav ing-a  novel ho lde r f o r  pivotally,, advancing ,a-, 
workpiece Into a grindrag elem ent’-w hich holder-itself- 

30 ii pivotally supported on -a  -carriage-haring gliding reptir' 
linear adjustm ent on a, base  tow ard -and away-, from  - the. 
grinding elem ent fo r  exact adjustm ent o f  the-poritiotf'-ctf 
the h â d c r  p iv o t axis relatively to .the grinding clem ent.
, .  A nother object Uc to  provide a  grinding -device ;ba ring  

25 a novel m echanism fo r  advancing '.ft -workpiece -into "a 
grinding .riem ant pivotally ¿bo u t an • aria .which can’:he 
positioned to accommodate* a . standard /range ’o f work-- 
piece rizesauficonfigurations. • * - .  *

À  -further object is  to  provide.-an -autom otive brake 
40 shoe-‘grinder o f the tu rntab le  type having-a-novel--work' 

hp ide r fo r  advancing a  fixed -anchor .b rake .shoe  in to  a 
grinding clem ent pivotally abo u t the anchor-recess .of thé: 
shoe itself, thus- assuring a correct positioning o f  .a pire'*' 
determ ined m e n a it  contour-on. the lining o f .the'Shoe.*

<5 . A nother-object is  to  provide an .autom otiveib'rftke’shoe 
grinder having g ho lder f o r  pivotally advancing a-b rake, 
shoe to ' be  ground into n grinding element,- w hich-holder, 
is'.so designed and constructed as to easily and- accurately  
accom m odate and hold any  standard -size and canfigir-. 

CO ratio n  o f brake shoo, sa d  to correctly  align th e  .surface 
ô t  th e  brake shoe lining with ‘the grinding -.element fo r-proper dressing down o f tha t gurfnccy-

A  further object is to  provide in .a grinding .device'-of 
the type ilaving a  Workpiece ho ld« : m ounted on a  'tu rn - 

50 table fo r  orofflatory m ovçm ftnt.abour a -turntable:axis-ad* 
justflbly fixed relatively to a  grinding element, o f  a-plvotoï 
advance, m echanism  by which the * workpiece inny* ‘h e - 
rapfiöy .advanced to bring the w orkpiece Into ‘g rind tne1 
fdlötlou with, th e  grinding elem ent, and- by.'s- a ir tç l t  ■ raà- 

ÖO rapn iar ibn secûrod in :tha t advanced positioir and-- advänccd- 
ik  ßneiy-oöatrolled m anner, therefrom ; which- h o ld e r  -by  
ano ther simple manlpuhction m ay be  rapidly! .retracted 
from  any .position -to which it  has been advanced; - 

Y e t a fu rthe r object is-to  provide, tm autom otive'-brake 
05 shoe, grinder h a v in g -a  mechanism fo r pivotally advanc­

ing  a fixed anchor brake shoe into, engagem ent -with-'a ' 
grinding clement in  a m anner similar.' to  .that to w hich 
the subjectahoe pivots, w ithin its brake d ru m ,.

.A-siiB. further ob ject is to  provide a  device fo r .grind­
ig  ing_arcuate contours, w hich device has à  novel .three-way' 

m eans fo r  associating a workpiece with a 'grindihg-'erd- 
raeof sn -that^a rad ius-of curvature f a r  th e  arcuate con*
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tottr eau -be accu ra te ly 'sad 'p aa iiV cIy ‘¿ it, 
pivotally advanced into ike grinding dem en t w ithout dis­
to r tin g  the radius of curvature sci> and the workpiece 
swung, through an arc of 'engagement w ith fee .grinding 
element.

A nother object is to  provide -a. mechanism fo r pivotally 
advancing '& workpiece into '«ngsgem ent with &.'grinding 
elem eak which mechanism, is  simple am fstu rdy /free  from 
any. requirem ent o f delicate adjustment, and which can 
be easily mounted on a  standard  'grinding device o f 'th e  
sliding-carriage and turntable type,
-  O ther objecta-and advantages of }ha iitvenfitfa WiH’tip- 
pfear from  a  detailed description,ih'crcof taken in  connec­
tion with the appended drawings, in  which:

‘F igure 1 Is a  aids elevational view of a b rake  shne 
grinding device constructed 'in  accordance w ith ‘the prim  
cipiw  of te e  present invention, certain *of‘the parts be in g  
ah own- as broken, away and., others seclb ited  to  'inore 
Clearly reveal the n& tiire^f the inyehttod;

F ig , 2  ‘is a perspective view  o f 'th e  bn rk e 'sh oe  htdeter 
of the present invention m ounted-on a 'nirotable;
> 'Fig, 3 ’is a fraem erstary 'sectional view token "substan­

tially-on-tine 3— 3 o f  Fig. i ;
F ii. 4  ’is  a fragm entary -sectional View taken Substah**. 

tiatiy -an line-4— 4 o f F ig . 2;
■ Hg, 5 is  a rear -elevafional view of the  bfeko \ahoff 

holder of Fig, 3, w ith h  fragm entary diagram m atic iUiis- 
lratioa c f  the-flangc o f a  brake shoe engaged by th e  chuck;

Fig* £ is an enlarged fragm entary sectional View ha-ken. 
rabstm tlaS y  bn line 6— 6 o f Fig. 3, With broken  ) tees' 
showing somewhat dlagrarmaatically, and in  exaggerated' 
position fo r purposes o f  illnstnition, the relative position 
baksto by  (he brake shoe w hen pivotally advanced about 
the  anchor pin;

Fig; 7  is a  sectional view  taken on line 7— 7 o f Fig, 6;
Fig. 8 h  a top plan view  of the -gauge o f Fig. 6;' nhd
Fig. S 'r s h  fragm entary ‘top ‘plan view show ing 'the use 

o f a  modified -form of anchor pin.
_ T he grinding device o f the present invention a  espe­

cially well adapted fo r grinding t o  true-arcuate  coritonr 
the surfaces of linings a ttached to  automotive brake shoes 
o f  tee fixed anchor type, and the device Is described here­
in  in  connection with such- use fo r  tec purpose o f iflut* 
tratioiL  I t  is  to b e ’understood th a t the Invention, is not 
lim ited to such an  adaptation o r  use, and th a t ‘the prin­
ciples o f  this invention m ay be  applied, to other uses where 
generally tintifer results * re  desired.

I t  will b e  'understood tha t the workpiece ho lder of the  
present -invention is  especially well adapted 'for u s iix rs . 
grinding device embodying -a base, *adjusla.bie cdraa'gC' 
and-'afamiTC Or grinding -means sim ilar to  those disclose*! 
and riaimed, in  m y dOpcndinB application ScriaT iib . 
33233ilr filsd  Januhry  21 ,1952, now Patent > io.'2,734,3i9, 
granted February -54, 19.56, to  Which r tlc re ac c  pi-ay' be  
had fo r  a d e ia b d  disclosure of -the construction and -oper­
ation o f  such demfente. • • ;

deferring  now particularly -to Fig, 1 o f the  drawings, 
the  grinding- device includes a  base Id  in  the  form  o f an 
elongate, rectilinear casing-tike member having a base 
flafcge 12  extending thcrcaround from which there- extend 
-upwardly and inwardly, ‘preferably at a slight taper, a pair 
o f  ride  waiter 14r a  front-w all IS  and a  curved Tear wall 
20. T he top w all Of the base cons iilutes a. bed pin to 22 
upon w hich-are mounted, the principal ’Operating elements 
o f  tee  device.

Supported within a n  Opening form ed in  the top wall cH 
the  bbsc 10 is an electric m o to r 16 ‘which is sufrstoly se­
cured to  the. base fiy by  m eans o f a  mounting -Bracket 27, 
a na  bolts 26, Current' is supplied to the  m otor, as by 
m eans of a  cable 28, and a  convent ionri switch- assembly 
30 is  provided to control te e  m otor circuit, T he  m o tor 
16 serves to  drive a  grmdiiigjeSemeni 46-, p referab ly  hr'the 
form  of. a  -cylindrical .grinding wheel adapted lo-’̂ re s r  
down the surface o f a brake -shoe lining. . j . .1
. A  hood 50 having ah o p a l 'f ro n t 5-2' is -yehnovably ;sci' 

cured to  the base 10 as by m ean: of wing fastening nuds

4
53, an i  substantially encloses the grinding elem ent 46, 
T he  interior c f  the hood  com m unies tee through, a  scries o f  
passages (n o t show n) w ith a ruction cham ber and  a  oast 
collection cham ber (no t show n) in to  which a ir and com* 

3 m inuted p ro d u c a  o f abrasion are drawn.
À  carriage 70 Is slidably disposed on the upper surface 

o f the bed p la te  22 fo r  adjustable m ovement toward and. 
away fro m  fee grinding e lem ent 4’fi, T he carriage is sub­
stantially flat-in shape, so d  Is form ed  with a tint circular 

1Ô tu rntab le  bed (Figs. J  -and 4 )  ón  which te tre  Is rotatably 
disposed a  turntable 76 adapted to support a workpiece 
ho lder B0. Tho> turntable 76  p ivot! abo u t a  '-turntable 
pivot axk  « ta b ti& c d  b y  a  p iya t pin 76 as explained more 
in detail hereinafter,

Iff M ean : fo r  accurately  positioning fee carriage 70 on the 
base 10 are provided in  the fo rm  of indexing and adjust­
ing m eans, ra, fo r  example, the means disclosed end 
claim ed in m y 'heretofore m entioned copehdirig applica­
tion, The external controls fo r  these means 'comprise a  

20 knob* 60 projecting from  one side w all 14 o f the  bitse-ùnti 
coostiiiitijig V p a r t  o f  the- m echanism by  which the car­
riage is adjUBtably posiilanable "in predeterm ined spacéd- 
àp^rt index locations o n  the "base, and ■ in adjustihg screw 
62 ‘fixed ‘to  to e  fo rw ard 'end  o f the carriag e  70 arid coruti- 

26 luting û .part rif t o t  ‘m echanism b y  tvbich fee carriage 
is nccurâtûiÿ adjustable on  'fee nàto  interm ediate o f  thè 
respective ind êk làb^ tiijnh

A  reference rm 5 rt 'f i6  p ro d d ed  o n  the carriage cooper­
ates Wife ah  index f e r ie ‘68 ïûôvided, fo r  convenience, on 

30 a  p la te  ’¿9  a ttech ed ‘to  The sid e '(vali I t i  o f 'th e  b a s t  Id to  
indicate to ‘fee  operator ihe- ih'dexbd lòchtiòn o f  the car- 

p h 'f e t  buse, wEITt a  scries o f  indicia "65 provide & 
feh £ ‘ on tiré" efr'ciflaf'periphery o f the adjusting screw 62  
îo'crâ dp ¿ ra te ‘With iéferëiicé riiarkj On sta tionary  portions 

38 d ì "fee carriage, ab'd Indicate  tiré dbtetice the carriage fra* 
moved along toe base  ‘S ria i thé indexing location to which 
the cattiag h 'fr ptisitibited.

' T h e  'indexing W a t  ion s 'a re  'to arranged as to ¿riabilito 
ipheed pretfciefim iicd positions o f  (he carriage on  the 

40 base, and , accordingly, to establish coraeapandhig prede- 
leifnfee'd pasiflOKs a f  ’fee iùfrifab'te jlivc t axis relativo 
fó the S tif fs«  Cf the ¿rîûdfng 6*1601001. l à  the present 
m ustftrita  «Ébbdliiidhl, fee  indexing locations are spaced 
oòo-aStf inch, apart, and 'afe  so located aE to determ ine 

4C pbSittoos o f fee tnmtâbTê pivot a ris  spaced progressively 
fro iti the  grinding element, ranging "from ‘4 Vi lo  S te c h «  
titerefrOte". "Tbe îifdfcx ‘scale 68’ 'U arianged  and m arked 
as to"i"ddteS& ¿hsfiwtcrë' cbrrcspondiag îo  the respective 
fe d ii . ■ 'Wbifih to’d fedexins holes eatflbfiah between toft 

50 ttirtitóbje ‘pivot i ü i '  and tiré" grinding -clemctiL F o r çx- 
SrtiplC, ■ when 'thV rifcfcrifce fn'erk 66 resister* Wife the 
iridicrtiiti « l ì*  (Fig* ty  bfe toe  ’index 'scale 6S, and too 

' Adjusting stefeW'ife à'Cfts zero .point, the  p ivot aicis o f  the 
turn tabic f r  c racüy  '5%  to a ifâ  ‘fiónn the Surface of- toe 

C5 gii tiding blwnwlt. "Radius-iridixing increm ents one-halî 
iti'Ch iff ten'gjh have pfoVed To .be saltisitariofy f o r . too 
présent eto'bodidaerit, iriaBóitich- M 'now autom otive brake 
drum s a rc  contitiotity rnariufactarrd wife, diameters in 
aae-inch multiples. In" ]proceasinj fi ltóibg or u brake 

00 fed e '.fo r  è  "drtim m anufactured with' i  dfameter not a  
m ultiple òf whtile in'ebtS, o'r fo r  a  drum  which has been 
m achined dif ‘a * whdl'e^iùfchra diarèdtór, 'the adjusting 
means telisi be  usfed to' coniplim ent fee  indexing m eans 
fo r  establishing tiré tiW fett grlndfrig radius. Accord-  

SO ing ly , îfiôu ld  a- brake driini o f  a m anufactured diameter 
o f  I f "  have been: teachm 'ed ta  rem ove matérial .060 

. fetch in .depto, the' adjusting screw ' miist be  'm anipulated 
bo T h a r  fee  index find adjusting scales together indicate 
a bra'kfe drum  diam ètc ï.o f 11,120 iisebes, o r  a instance o f 

70 5,050 inches between the 'turatablo pivot- axis and toe 
surface o f f e e  grinding elem ent 

- M ean s ¿wi provided' for secxûdÿ locking fee carriage 
to  f e e  b e d  4jM ç‘ 25  in  any one o f its adjusted positions', 
arid fo r  pfotefe'iidg to t  moexing a n d  adjusting means- 
from  receiving any o f the forces developed during a
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grinding opw atjon, T h w f ’ mcang m ay  take foe form  
dfeefoapd. flppfie&tipii,
in-w uiph i  rotefoble-.thrust p h t 8 2 /{ H ^ “l )  constitutes a  
P&rf o f  clamp, m eans-reteassbiy.biasfog 'dhe, carriage,, and 
foe;base to g e th e r.. . . .  .
> R eferring aowiJO .Pigi .^ .'foe.tnm tebiefoed o f the car­
riage 70 ia provided with, a- p jrc y k r. track o r rail 90, 
■ while the  .turntable 76,Jte%iom£d w ith  a  circular base 
91  having a n  annular surface 94 corresponding to fend 
a d a p te d . to ride on tho cirpplar rail; ,Tbc turntable 76 
riBO-ls-framed, =wifo-, an, annul?*"'flange. 96 which CD.com* 
pa « C i the. circular ra il 90 and provides a  seal o r pro­
tection* against ingress pf.-dustr.pr other-■ foreign material 
between fin  circular base 92  of. the turntable 76 and the 
turntable bed, . 1
- A  headed p iv o t;p in  110, in .th e  form  Of ft Shoulder 
h a l t ,  extends through, and I* secured to the carriage 
70 centrally o f the circular rm l 90 thereof, as by a  nut 
.112*..sod.passes-*through b o ss«  -134 and -116 provided 
qd. -the carriage. 70 and; co-fop turntable ;76 respectively* 
^ h o -p iv o t p »  1X0* serves to' center the  turntable 76 on 
the cum riar ra il 90 while perm itting ‘turning movement 
f i t  tu rn tab le  $bou t the axis of- the p.rvoLpjn, which 
s  the turalablfc axis,
: . / i l t e  to m  table 7ri includes an  upstanding body ¿Ofl 
having a  pair o f transversely spaced bearings 98 .formed 
therein, c ad i o f which preferably consiais c f  loninfodinal-. 
iy  spaced po rtions 98q and  9Sb form ed in the-forw ard 
and- rea r  w ail m em bers "of the- upstanding- body .respec­
tively*. _ . . « . , +

A  workpiece ho lder 128 is rem ovably mounted on the 
turn tab le  76 , and  includes a  holder base 122 comprising 
a  substantially-flat s h e l l -124 having a-pair-oi. cylindrical 
socket* ¿26 io its fo rw a rd 'fa ce  I Z t  -The sockets haw  
paralle l axes, a n d  a re  .spaced.apart transversely fo-cor­
respond w ith the  bearings 98 in  the  turntable. The 
sockets 126 ore adapted to  receive.respectively ,:corres­
ponding ends o f  two elongate guide rods 138 which are 
-fixed to- the shelf 124, .as -by -set screws 128, when seated 
in  the. sockets. W htn;5hus seated, the-guide rcas extend 
-forwardly of the  ho lde r base,’ and  are  "adapted -to be 
received in the bearing? 98 in  (he turntable body 100. 
-. Tho ba ld er base  122 carries a .projection >132.£‘Hgs. 4  
a n d  6>- extending fro m  its forw ard face 121 positioned fo 
abu t the head 11B o f Ihc turntable p ivot pin "118 when 
ih* guide rode are  projected through. the bearings 98. 
T he  guide rods a rc  o f such. length th a t their forward 
ends 131 pro jec t slightly from  the turntable b o dy  whan 
-the guide red s  are inserted through the bearing? nn#!- 
the projection 132 o f  the ho lder base abuts the head of 
th e  tu rn tab le  p ivot pin. . . .
- A keeper bar 134-(H g , 2 )  is provided. means ;fo r  
preventing the guide ro d s  and the holder -base .from  
.sliding, relative to  th e  tu rn ta b le  T he  k e eper 'b in ' su b ­
stantially "takes- th e . shape o f a t r u n c a te d T ,a n d  has 
arm s-136 ad ap ted  in  en ter annular grooves 138, on« in  
fbe projecting forw ard end 131 o f eBch guide-tod 130, 
A  thum b screw 140 is 'th readed  through-the keeper bar 

.134 interm ediate  the two arm ? 136 lo  hear ..against fhn 
forw ard wall o f  the turntable body. T he  force exerted 
by the thum b screw  140 against the keeper fear 134 and 
tile, tu rntab le  body forward, wall firm ly seats foe  projec­
tio n  132 of the ho lder base in abutting relationship w ith 
the head  118 o f th e  tu rn tab le  pivot ph i l i f t ,
- Tho holder base shelf 1M  has an arm , 142. (H gs.-5
and 6} extending la terally therefrom  Upon which a  pivot 
assem bly 144 is  adjustably  posltionable. T he arm  is 
•provided w ith an  elongate slo t 146 extending transversely 
-of the , axes o f  the guide rods, the  slo t being positioacd 
such m a t its extended cen ter fine intersects foe turntable 
■ pivot "axis*' • T he  langfo o f  the  slot s a d  Its lateral- loca­
tion-relative ■ -lo th e  turntable.-ph-cd axis are such as -to 
p e rm it adjustm ent o f  th e  position o f tho pivot assembly 
14 4  throughout foe en tire  rapga a f  m ovem ent required 
*}f foe. wackpieee h b j a ^  ^ J s f a u d ^ r d

ran ge  o f  sizes of brake shoes- T he w orkpiece irolctet 
rim ijlat£$itbe actual .brakevftssembly in-: respect .-to the  
irla"tive . location* ' of".• life 'brake "drum" cen ter an*L -the 
£¿¿3  anchor, fo r  "foe' shriew _.’ A  Shallow, elongate eham lai 

g 148 coneentricalty 'overli»*the r io t 146 and is o f  greater 
inngfo .and. w fdfo 'foah:the. la tter fio r  reasons he re in a fte r
explained» ................. *’• -. ‘ ‘ : \  / .  «

. T he pivot assembly 144 ¿F ig , 7 )  includes a  cylindrical 
bushing 150 having a  hexagonal flange 152 on the upper 

H* ¿ ¿ d  IhereoL T h ik  hu sh in g .«  disposed vertically in .th o  
slo t 146 with, the1 hexagonal flange seating in  'the channel 
148 as to  he .slidable „therein along., the..length.' Of th e  
channel d u e , tq . foe  engagement, o f  two qpposed segm ents 
153 o f foe fi&n8e.wifo the upstanding, sides o f foe  channel, 

j g  When, the .hexagonal flange ia properly sca led  .-¿a the 
channel* foe axis, of-foe.-cy lindrical .bashing 150 will 
be paralle l to  th e  turntable pjyot. axis, white a p laha 
containing bo th  axes will bo perpendicular to  foo-axes of
the. gu ide rods* . . .  .  ..................

2Q \  .The , boshing 150 l i  nf_suffic ien t. length, to .p ro je c t  
'through foe slot 146, and.is adapted to  be firmly fas tened  
hi any, desired  position o f 'adjustm ent a long the length 
of- .foe" slot „by. 4 . no t 1 5 3 -and w asher 154, th e  fo rm e r  
being threaded opto the bushing» , 

og ' Tho-buriflag contains an a n a l  cySndricftl bore  155 w ifor 
in  w hich an  anchor pm  156 is epdshly. and p ivo ta lly  re ­
ceived,/ T he /anchor pm .has ax[ enlarged head  158 which 
1m s a  dlaincrtei .adopted lq , be.«¿reived .firmly. ia  fo e  an­
cho r guide r e c e »  o f ih£ brake shoe to  bo ground, In  o r- 

sQ der to permit accurate poa tion ing .af the  shpe ic  foe grind* 
foe  d«v»ce. I n  this connection, an  anchor p in .h e a a  »810 

‘inches in  diam eter will fit foe m ee t com m only tried 
hrakg-ahoa. However, br&kB shoes, a re  used .w hich hnye 
te « » 5es .adapted io acconw petare larger, tmchanc. In  -or; 

jg  doc to porreetty position such a  recess abou t an  under-: 
0 steed anciior pin  head, foil anchor pin-m ay be m odified to  

proviae-fl symmetrica! base fo r  the rec e ss« . A ccording­
ly, a  generally rearw ard facing vortical flaL300 is fa rm ed  
on  the anchor pin. head 301, this fiat extending kmgimdi* 

40 nally of foe cylindrical .pin head to provide two sh arp  
Ycrucai-edges against which foe arcuate ancho r guide re­
cess sa c  bo firmly seated , as -shown in  F ig , 9, in -o rd e r  
to  properly  cen ter the recess about foe fcachor p in , th e  fla t 
is located such that a radios o f the arcuate  recess w hich 

4$ bisects foatrccc&s will i i t  substantially in  a  p lane extend­
ing radially from  foe cylindrical anchor pin  head per­
pendicularly to tha flat. if . foe recess is e ither too sm all 

. fo r  the anchor pin  head o r is  so oversize that the .vertical 
flat w ill not provide a firm  -seat therefor, i t  will be- neccs- 

60 sary to  replace tins anchor p in  w ith one having a  head; o f 
correc t dismetor.

A  workpiece chuck 160. (see Fig, 4 )  is  supported on 
the holder base for sliding movem ent relative thereto, a n d  
includes a fram e 162 having a generally U shape, w ith the 

5ff If disposed on  hs side, extending transversely -of ihe-de- 
vice, and opening toward foe grinding clem e n t  A s thus 
disposed, foe-fram e h «  upper and lower, horlzontal-m cm -' 
bers or arm s 164 and .166* A  pa ir of basses 168 (F ig. 
3 )  pro jec t fro m  the upper surface fit the upper m em ber 

60 164 Hnd sxc -spaced apart transversely, foe bosses bearing 
cylindrical borea 16P vertically therethrough in w inch a  
p a ir  o f identical thrust pins 176 (Fig. 3 )  .are  slidab ly  
disposed, A  pa ir of workpiece locator buttons 172, ta  the 
fo rm  o f headed pins, project riiffotly from  the! u p p e rc a se  

86 of the lower m em ber 166, these p in s being concentric -with 
foe thrust pins 170, Overlying foe two th rust pin«-is a 
cap 174 which is provided with a  reco«  179 on its low er 
face in to  which m e  received the upper ends o f foe th ru s t 
piufl. M eans for a ttaching the cap to the fra m e  a re  pro- 

70 vided in foe form  of a  threaded rind  173 paralle ling tho 
throat plus and slidably projecting through the cap into 
threaded engagement w ith a  boas 171 form ed on foe app er 
m em ber o f foe fram e 362 interm ediate-of foe bosses 168, 
T he  stud carries a m anipulating knob l7S  a t  its  upper end 

75 to  facilitate foe advance o r re traction .o f the threaded porn
i

~,.-V -
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tteji .fesfebl:. E&pSijed -ìféfocea' ihe cap1 ’ancf the* -bosses 
lii? o f’iha 'irainc'-SnS' on fee poriioni, of :fe<r feroaTpm3 
170‘fefctéltétiytìsii, are:apafe*of-¿èlica}^springs' 175. 'Those 
sptin^ 'tìbdt fee' iippat Jiniàct -of the basses-at -'dito cod 
fesbèo'f' Unti -abut ‘split '-waafiera I77'-fastcsnB3 to’‘the upper 
portions of the thrust pint at the other ends of said^^riugE 
sudh th’àt: ̂ V'fórce'téntfmg to p ^eF - fee'femst'pìm dowxi- 
warà^1ttiititigh"tiie,̂ &drfca};bbrtff:ìn''àb'-Erp)*rih’éthbc^ 
òf Uso 'friin& ’li itóiàKt' by* feo'spkiijà;,, I t violi Ì>€'seen 
tifàt ti''torbin|* of tht' minipuiating '¿¿bb"will thread the 
stpd‘hto"thtr'fraine antTcdiisJe'tfe capTol=fòfCe ìhe ferost 
'¡dùY‘aci^Wh$iy ttiWafil 'tot' JWritbr' KfittanaV 4  Wbric- 
pi£i&, ' ihch*'ai 'di'’tìJtòffioirw'tirale ¿bob ‘BS; 'bau nè'fittu- 
lyhcld finito' cfiifiJR h'?‘ tfihtchitìg thfc'ni^IpWating’linób 
tbIheyomr'wKW© 'tifa ’tyo'&.jiiéberii grijijtéd'tietwèén' the 
thnSt pìiÈf'Kh'd tfieibraféf ’Wttpffs.

IKfb’iisfdh Ts ‘inatìeT^f ‘¿ftachitìg thè "¿Isiiiii ftilTt’tf óte 
holder base shelf 124 forrdatìye sliding moVcnieht th'cire* 
tibt'wien, ’mclh’drrij "tin' elbngj&fc ¿of T25' fontied TòilgÌ- 
tudxnàiry 'in flìe ab'élf, 'feti 'cbntsu Itati feetofrf titftetfdrofc 
su&fenfeUly 'pxBflcnp.“a h i iuiwmeìtiafc iKe’BtiWfe'foite 
I3ff, A  cap' screiV li^ -G T sh iS  diiiinbter suSsiàniiaHy 
1«$ than the width of thVsioC 125, for réàsStì« hékcth- 
affer sef forth, is ’̂ rojóìfei ‘veftfcSlff'tiptvaSi 'fenjUfib 
fe'é Isfter ‘sfeT ìtireadcÌ Tnto t&* cnutE À 'wxhéf 129 is 
d isposi'‘bfiiweèn 'fee^fread 13? oTthè *cap surety and'iHe 
tifó n i o£ fh^òltfcr SaK"sùclf to prevent the head of the 
o p  'screw ’from" pàssfn!é'’'Ìnti?‘qr up ffirótigé 'thè ‘¿fòt 4 
spacer'in VtidsEungrzS’q? 'd'lo'ngfH stigliti?
nf excess of fefranbTbtofe- « ^  JHawfeiScd 'oveb
the tibaakpoitiott of 'ihecap ’screw.. Thè "external cti&hti- 
ier prffrrs blisliins' 'alio is sutisfàdtìalr^' àfeati'^'fratTcìTà 
width"’o f  flve sToC TZ$ 'for ' toasom 'e Kjtiiihtid 'EBremaffear, 
Whiia'tifo'léaglif of'tb'fi: hushing permits' the'cap’ficfttw'tiJ 
ba 'ihrbSSixi ‘ifgftìiy'intó the cfrùci£' the' Bhshlhg' bèartog'ffié 
forco exdrtcd'EcTi&^ù jfi'é \vasltofl2'9tii5Vd the' chffcX,'Aitile 
frfee cTtihig r3aiibliaH^i"ic liíàlfttaict¿d, ftéfw^S’tito’c&Ìck 
and the hb'kfeti'b&'e;
/ 'A  i«ri-lildt ‘lirfV'cÌl* arin'iZW OrJsZ’S ffiiH <T) 'cSShnbcia'tKe' 
chtiiik 15Q ‘Tritìi thè 'ffrichoir piti' 1$6 bn  :fhe'‘bolder'’base 
ària 142, Irate piV'ót ariff 'is 'figfdìy hxéh ’at one' bód( as 
b’j' a 'se t's^eW '2‘0?,:\w£Sìin‘S.' Ìf.ÌifMfirat'IÒclidt 2UZ la 
tbe''chtick1 ancf at tóh'othef èrid' sfida S ly 'pro j^8 'thro'iigh 
a bare' ¿04 'iii th'i> frda'd “158' of nAchtìr'piiL A'clamp
screw 2&é is ihreladeif into' the' àriehar pài' "¿daily thereof 
to bbtit 'againaf ’the JdVot In n  pbrtkin" dlspctìrti within 
(he bòre; hriif ’prhyidns a rricarls 'whereby. the 'piVbt aim 
¿fin. Ke’release# so’ as to bV'slidahlk witKu^t&s' btSte’for 
adfrisiment of tÈe'dfecttvc Imigtii'ÌKéfdÓ'f, tinti' th'en'finnly 
secured m that adjusted position. To previde a  flinTsett' 
irig'df die^clamp screw against the pivot firm, lb? pivot 
arm has si flattened.portion 21)1'^gainst"which the clanm 
s'cfew'can bear. Ohcs”the* clamp screw iV firmly 'screwed 
"down against'the ^Fpot-arm; 'the' chu'6fc*i60 is -sefcuaed io 
the 'holder base 122 'for pivotal nirivcmtaiL ¿front %o an­
chor pin '156. -It cao’be’scen that‘the pivot arm' SXieni- 
in# from' the’’chuck '¿ery£s to support the unebdr pin 
against any movement aiially'of bushing' 150,

The extemt .of pivotal ̂ 'movement of the chuck cm ¿tie 
holder bài*. iVlimit'éd’by the Ìéngfh add width of* the lon­
gitudinal ekmgato'^lòt. t25 in the holder friso shelf Ì24,‘for 
h  can tie icon that .th'c- bràfttog-mromidcii cap screw 127 
can travel'only the arcuale' path from one face-of die slot 
12Ì gienerally dlagónallyj- relativa to its center line, to1 the 
other ‘face. It is for Ihs purpose of permitting the di­
agonal movement of the bushing-ynrroun’ded cap screw 
aero« the width o f ’the ¿lot that the cap screw 127 and 
the bashing 123 are of diameter substantially less than 
’the width of the-slofr

Mtìaìfe are proviHed'-for attochhig-ir feed-screw 180 
CFigs. -I’ and 40' to- thfrchbck, and-take the’form of a pro­
jection 1S2 '¿Stcfrding from-die' forward wall thereof and 
hiving '4T p-ahèvwré ’rècess '1^4; The feed screw com- 
prises-sh^ilbhgàte-'rdiì i^-termlnàtìog'm ■a-aùb'stàniialì)’ 
baU-shaped rearmost end portion 13$, with an annular

s
r e t e s t  foihsed-ÄS ^c-'-foti adjneent a n d  iorW ard iy  o f the 
batt 'pfrrtidd. T hb  b if f  uortiod o f  fee  ro d  i s  disposed
Wi£h£bv fe'<i' ’.frtifrBViteis -rskbss 18 4  -af- the projection 182 
and is retained, in. tha t recess by  a n  overly ing retaining 

g bl'deSL iasitn&fc 'to* fee' o f  the chuck by cap
screwr- l i f t  'W hari'titc' block 1W  4s in. paw  lion, the rod is 
restrained ’ägahist lo'ngitudmtd frr' axial m ovem ent by a 
tip 'IS ?  o f -fe e -re« « ,

’T he -iced sfefcew 1=80’ ötteh’d’fl' io rw afd ly  of the chuck- 
10 1ÖÖ to 1 ovetlie the- io rw ard  ead  Of the carriage 70, and 

is -provided :witfc threads 208  throughout the m a jo r par- 
ttbK.“-b£--ifö daiigth. 'A ' baudls-iSiO is  secured a n  ihe for- 
w&fU^Ud- o f the  Iced fecrew lift)' in order that a n  operator 
m ay im p art ro ta tional m ovem ents to  the  feed screw and 

35 'also -to" osciliötc Öle saröe, as -wdi-as the tnnntable, from  
side to sjdh.- T he  threaded- portion 208 is adapted to be 
tföbelveÄ in-fc'half-iiüt 2liz-provided on  the turntab le  7$ 
haviiig'-a p'air o f  upstanding1 c»re:2 I4  which define Ihere^ 
betim es-h- 'seta i-^fcula 'r 'th readed bore 215; the threads 

2Q Of whiefe-are designeii fo r  cooperation with Hie threads 
2D3' on' the -feed ‘screw  ¿80.

A  guide, arch '228 (>FiBS. 3 !a n d -4 ) 'in the shape o f an. 
inverted y  upstanding frm n the bolder "base 122 straddles: 
the föeti scibw ' adjacent the-ball po rtion  166, and serves: 

25 thd  dfrai pu rpose-of itn tiü n g ‘the movecnent o f  the  feed 
söcM  - to 'a pivoting -mpvemdw in substantk lJy  a vertical 
frläücV'änd o f xißiöiybinding the  feed- screw against trac t- 
V<gsc' tndveftieiift when-fee'latter* is-depressed into threaded 
engagem ent w ith fee half-nut 212. T o  Hub la tter end, 

50 ■£■ spnng-Jöaied , hedde'd thrust -pin'■ 230 is received trans­
versely Ütitoufeh a- first’ßn» -232-(Hg, 3') o f  fee guide arch 
*22S:- a n d - i s ’r cöxm ferronk'bore 23’4 therethrough. A  
ho llow  p lu g  23$ is threaded in to -th e  m ajo r opening 235 
o f :fee countersunk boro, and h a s  an  in ternal recess 23? 

33 ia  which is- ‘located  'a  helical spring 23$ compressed 
therein a n d ’¿gainst iS t’pin 23B to pro jec t the la tte r  wife- 
h i the -gtiide a tch . T he  sprifig-loadcd p in  230 is  pusi- 
t io rie d 'to -b a a r transversely against the feed perm* 180 
when th e  la tte r  is -in depressed, thread-engnged posiilBn 

¿0  w ith in  the  ha lf-hu t 212, and serves to:bi&s the feed screw 
against afr -opposing elongate boss 240 projecting within 
the gu ide-arch  from  the second arm  24 2  thereof, Tha 
boss is 'o f  suffident-Jchgth in a  direction parallel to the 
axes o f  the  guide -rods 130 to provide ’a  fiat a u r fa «  hn- 

45 parting to the feed s o w  a  corresponding pataUelteni wife 
the guide rod  a x « , 'T h e  elcmgnte boss 240, therefore, 
constitutes m e a n s 'fo r  m aintaining the  threaded portion 
208 o f the toed 'screw  180 l a  vertical alignm ent with iho 
h a lf-n u t 2T2tscr thift-frptin angular depression o f the feed 

50 ¿craw  in  any position- of fee turn»able fee  threaded por­
tion -208 w ill f ä i  in to  register- autcm aiicaily  -with fee 
h a l^ n ü 't 'J ’IÄ;

'Ä n u c 'th c ’lfceti screw i s b ^ ’by-virtue o f  its reception in 
fee recoss ‘184- and  'w iihin ‘the guide a rc h  228 w pivoted 

55. -fox' ‘niovement 'substautialiy in  ‘a ve ttlca i pinna, i t  'Will 
be-seen th a t'd u e  operator m ay a t w ill lif t fee feed screw 
out o f  Ih^-haZf-niit 'structure-to- disengage the same there» 
:froni a d d  by appl'ymg-ir th ru s t o r  a  pu ll to  ihe feed screw' 
'ISO', as th e ' case * m ay be, slide fee chuck 150 arcaately 

00 relative to ' f e e ; bolcler''base about the anchor pin  15$ in 
'a. dirccficfe 'tötVa/d' siid -axvay from  the grinding elem ent 
*47. jSuch a-sliding-m ovem ent-of the chuck'fay fee appli­
cation  o f a .fe rn st-o r ’a 'p u ll  to th e 'to e d  screw l&ü -pro^- 
vidcs a fas t o r  a- coarse adjustm ent fo r  fe t purpose o f 

C3 'advancing a  brake-shoe Into- initial grinding Tcloiiosrwjth 
’respect to- the grinding elem ent. W hen the lining a f  the 
"brake ¿Hoe' ties '• bccn 'frroughr-in to. d o »  .proximity to the  
■ surface o f  fee1 grinding elem ent 47, a  fine adjustment may 
'fre'm ade by loweririßf the 'feed  screw iS ti into-the half-nut 

70 ,212ifiir,engagciilcni bdtween fee  threads thereof wdth fee 
th read s  20S'-on the 'toed: screw, a fte r  which rotation o f 
fee '‘feda screw '-about -its ’ loti'gituditial -axis la 'ooe direc­
tion -o r fee other "will fee d 'th e  chuck Itifi, together with 
thb brstke 'ahcfe' supported ‘fecredn, toward fee grinding 

75 elem ent fo r  grinding purposes.
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M eans a «  provided fo r lodatiuç the pivot assembly 144, 
a n d  tiiGrcroxc the. anchor -pin X5f», ■ a- predetermined- dis* 
.tance from  flic axis o f the  rnmiablo pivot pin  110 along 
th e  slo t 14f^ and fo r p o rtio n in g  .the pivot arm  20B on 
fixa anchor pin to establish a /p redeterm ined effective 
length o f  the pivot a rm  on- which the chock ISO will 
p ivot abo u t the.anchor .pin (see K gs, 3 and 6 ) , These 
m eans include a. f irst reference p in 24$ fixedlyr upstanding 
irb m  the ho lder base arm  142, and a  gauge 248 of pre-

10
prox im ity  to  ibc grindiag&jfement and substantially ryzn* 
metricafiy- thereto,' • Additionally, the" force exerted'.-be- 
tw e t t  the grinding elem ent and the brake shoe U borne by 
the chock; which firm ly holds the brake shoe against 
¡dipping, chattering o r ' erratic m ovem ent while fee  shoe 
la  * in  co n tac t' w ith the grinding e lem ent

T he  lengths o f  the two elongate slots 14$ and 125. (see 
Fig, 6) lim it the range o f size* of brake shoes that can .be 
received by th e  device, but flic slots and the gauge means

determ ined shape fo r each given size and type o f brake io  fo r  ■ pori&raing the -anchor pin relative to the turntable 
«shoe. TThe f in i reference p in  is cantered on  the extended suds as well as fo r 'establishing a- predeterm ined effective
.c m ta rlw B  of fee. slot 146,' and provides a convenient length o f.th e  p ivot.m m : oh that anchor pin are adapted
reference po int fixed relative to the turntable pivot axis. to-cnable  processing'of-afl standard  sizes-of brake-shoes; 
T he  gauge.,248.‘(Fiff.. 8 )  • has. a¡first e^Jindricri bore 250 . • A 'p ro jec tlon  178. (Figs. 5 and 6) is'provided on thé
o n  a  first end 245, adapted .to receive therethrough the i s  rea rw ard-face  of each .of-, the fram e' m einb'ers-ldd’.’and 
head 247 o f the 'first referencc’pm  '246 and seats itself on 166, -these projections:extending leanw ardly of ”the 'chuck 
a  shoulder 2 4 9  "on the head 247. T he .gauge has a second 
.bore ,252 a. predeterm ined distance from  the first bore 
250,“ ’th é ' second borèj-b e in g ’ adapted- to 'rece iv e  there- 
through -the anchor -'pin head I5ÎL when the anchor 'pin 
1 5 6 'is adjusted 'to .à -position id  the rio t 146 wherein, the 
head . 15T  -is’ln.-roffisler with the second boro 252 in the 
.gauge 248, '.À  ahndldcr'2 55  .of height equal to  tha t of 
'the  'shoulder' 349 on  the f irs t  reference 'pin' head ' -247 k

fram e to  provide two seats in • ft perpendicular- p la ne 
against which the rim- o f a  workpiece, siich' as an au to ­
m otive brake '‘shoe,- is positioned; while life anchor'.pin 
head 1 5 8  p ro v id es^  third st u  lo t ihfi-brake'shoe; * T hdie 
th re e  seats1 a re  reference points establishing & very  positive 
and firm mean? -.of positioning a  brake shoe workpiece 
in  the grinding device; ■ * / ’ H~

’T o  Iflueirete the operation of the device In dressing
prov ided o r . the  anchor, p in  “head 15k foir seating the  £$ dow n, the lin ing L  o f  n  standard fixed anchor brake-shoe 
gaiigé. 241. ' T he gauge. 248- thus,.provider a  .means by  5 ; BS i t  m ay ba  assumed tiiai a brake shoe is being processed 
.'which (be.anchor..pin '156 «  easily, located ia .a ,p redc ter-‘ fo r  a n  H -inch- brake-, drum  in  new  condition. • Accbrd- 
zniaed position relative -to the turntable pivot- axis,' 'D ries ingly, it ft necessary that 'an ¿cenrato 5*A inch pivot 
the gauge' is  seated on .bo th  the  first reference p in  and radius be  set fo r  th e  turntable in order to  grind the lining 
feb anchor p in ' head 158, th e  anchor pip m ay ba firmly 30 L  to  t  true a rc  matching that o f  the brake ‘drum . • In 
fastened in' p ia re  by a  tightening o f  flip nut 153 on. the 0 .. o rde r to  set the arcuate' radius, the- operator must first 
.bushing 150. . , .  . ¿ e s  the carriage '70 ' fo r gilding m ovement longitudinally
•V 'T h e  ¿ au ge  2<IS; when seated on both the first reference on th s  base 10; T h ii  is accomplished by the release: of 
p in  2 4 6  and .the- anchor pin head 158, serves also to .es- the clam p m eans-th rust'p in  82, a n d 'b y  the latere] retrae ■; 
tublish ¿p red eterm in ed  effective length fo r  the pivot asm 36 tiou -of -the 'kabb 60'-from  locking engagement w ith ihe 
2¿0,5 in . tha t the other end 251 o f  fe e  gauge extends U‘* Indexing m echanism  .-(not sh o w n ),.“ T he determ ination 
.beyond‘.the second borc-,232 a  pxedptennined distance, o f- th e  location in  which' ike carriage is- positioned '-oh 
¡This end. 251 is  o f  mbstaritiaL w id th 'to  provide n n  abut- the. baso ihe anrefcc-distance from  -flus -grinding dem en t1 
n ien t edge 255 against v/bich- is seated a 'second reference i s  accomplished-by use of the reference m ark  <6 and 'flic 
p in  260 fixedly, upstanding from  the .end o f  the pivot 40  «calc 69 on  the basa». W hen-the taark-is in 'register w ith 
‘a rm  .200, Since tire chuck ^..positioned xeftrwartUy .of t* the desired indicium , "11* In the present illustratioh, "the 
feeA turntable axis, and ihe .  anchor .pin . is ’positioned knob 60 is  depressed to  index-lock’the carriage 'o n  the 
'irariHYcrseíy thereof, the p iv o t arm  200 join ing the chcjck báse, A  '5Vd inch pivof radius ‘fo r /the  surface, ofi'-tire 
and ancho r pin takes, sn  angular 'direction relative ', to  fining L  has th u s -beca set, and n o  movement ó í the -ariw 
both the longitudinal and 'transverse extents o f 'the  device, 45 justing  screw  62  o ff‘its zero  po in t should bo* m ad e  fo r 
A ccordingly, the abu tm ent sad  251 o f the gauge 248 m ay • the  brake shoe o f  this illustration since its brake -drum 
be  angularly disposed from  the center Ibir. direction bo* is  a n "accurate 11 inches,jh  diameter, .The carnage-in? 
tween the bo rw  25fr.ftad2S2. 'When, the second reference ctericg and adjusting: mechaniam Y  next:.protected from  
pin 260 and’the and 251 .or the gauge. 248 aré  in contact, receiving, the forces developed áuring^& é grinding fay 
an d -th e  gauge is otherw ise properly seated, on the first 60 actuating the dam p  m e a n s! thrust pin- 82 to  friotiónaLIy 
reference pi& and the  anchor p in  head, the p iv o t a tm  200 ' look the carriage onto the b&4e a t  the correctly established 
Wifi h a .w  a  predeterm ined effective length between die location . Thcáe clam p m eans will thereafter receive, any 
anchor, p n r  1 5 6 'an d  the chock 16Ú; Brake .dram s‘.m ay fo rces developed' during, the g rind ing  operation, ra ther 
h a v e  varying radH of curvature/;and fee assemblies there- than  the indexing-m eans o r thc^ adjusting screw, ”  
fo r  m ay  have.fixed anchors positioned differently .from. 5$ T he  correct Aocfttihg-of the p ivot .assembly 144,'dh the 
one ano the r rela tive_ to- the ir spipcfles'.i‘/Aceoitiipglyj a  
different gauge is provided fo r the  shoe o f each differently 
dim ensioned and designed .assembly, .each gauge having 
a 'p rede term ined  length between centers of the fire t'ref­
erence and .the.anchor pin bores. T he bore-to-baye length 60 
is predeterm ined for each different brake  drum  so  that
the  total of th a t length and the ¿ sta n c h  between 'the turn­
tab le  p iv o t axis hnd the first reference bore is equal to  
the  distance between, th e  fixed anchor, and the- apindle of 
fee  brake, drum  w h e a t shoe  is  .to be processed, T he,use 
o f  fi first reference pin  and 'an elongate anchor pjh -slot 
extending, rad ially  from , the turntable pivot, a ^ s  thus 
facilitates the positioning q£ the  anchor p in  o n  the holder 
base arm,

arm  of the holder bdse-is accom plished by  means 'o f ft 
selected gangs 248 corresponding to the parlicalacJbtako 
shoe to bo ground, T he  pivot assembly 144 is released 
fo r sliding m ovem ent on fee a rm  by loosening the n u t 
153 from  '{he bushing .150,. Thereupon, fee  gauge 248 
is placed-on the first, reference p in  246 'to  th a t  the-la tier 
pin .penetrates th e ,b o re  250 and. the gauge seati jteejf 
on  the shoulder 249 of fee pim  The pivot -assembly 1b 
m oved along, the r io t 146 until .fee. anchor p in  b e a d -15.8 

05 is in-register with* and penetrates the second .bore I S l j n  
the-’ gauge; -Once the gauge i* se a ted -o n  ha th  fee 
shoulder 249 o f fee  first'- reference pin  and the shoulder 
25 5 .of- the Bnchor p in  head 158, the nut 153 is tightened
on. fee  busbm g’to fasten the pivot assembly firmly, o n  fee- 

‘R eferring  now  to H g l 6, it  will be  clear feat once fee 70 ho lder base  arm . .■  . . .  -
ancho r p i s  i s  jitir itioned  on fee ho lde r base arm, fee T ic  effective length o f fee pivot Him 20« is properly 
prvotài position fo r  a  brake  shoe relative io  the ferri tabic se1 fo r , fee-.parti cala r brake shoe to be ground by, backing
ii  also fixed. A djustm ent>o f  fee’ effective length of the off fee , clamp.-screw 206 from- contact 'With .fee p ian ar
p ivot a rm  positions ■ fee chuck 'so  fea t i t  m ay receive and surface 2I>1 o f fee pivot ann ,..aad  by sliding .fe? pivot

R brake fepb'of any rad ius of ■ curv t̂ur îu operating 7? nm  fee ucyliudricol 09» 204. in fee .anefetf.-^



head  until the second reference pin 260 abu ts th e  c ad  
251 o f the gauge 248, "When the pivot a m  is so posi­
tioned, I t is firmly fixed relative to  the anchor pin by  
tightening down the clamp screw 206.

T h e  chock 160 is prepared far the brake shoe- to  be 
ground by- backing off the th ru s t p in s 170 from  the. 
locafer buttons 172. This is accomplished by ro ta tion  o f  
the  m anipulating knob XT5, and. therefore the stud 173, to  
effect n raising o f the  cap 174, This, in  tu ra , perm it* 
the  helical springs 176 to  w ithdraw  the thrust pins aw ay 
fro m  the  workpiece locaier buttons. W hen the thrust 
pins axe sufficiency removed from  the workpiece locator 
bu ttons, lisa b rake .shoe  to be ground is inserted there- 
betw een until the rim  R  o f tho brake  shoe abuts bo th  o f 
the  projections 178 o f  lhe chock 160 and the anchor re­
cess A R  accommodates the anchor pin head 15B. T bs 
braise d ice  is fastened in. this position by  screwing the 
s tu d  173 further into flic fram e 162 until the throat pins 
17® firm ly bias &¿ fiangc F  o f the brake shoe between 
tocan and t i» ' locator bo ttom  172. D ue to flic yertioal 

•alignm ent of both projections T7S, one w ith tbs. o ther, 
and the horizontal alignment o f  both locator bu ttons 172 
o n e  w ith flie other, the brake shoe is seated a s  to  have its 
p ivot axis correctly disposed parallel to the axis of the 
grinding w heel

T he  brake shoe is brought into close proxim ity in the 
grinding wheel rapidly by the coarse advancing means. 
T h is  is accomplished by swinging the feed 3crew ISO up­
w ardly ou t o£ engagement with (he.half n u t 214, where­
upon  a  forw ard thrust on the feed screw will canse too 
workpiece chock 160, together with the brake shoe tha t i t  
holds, to  move toward (he grinding elem ent -pivotally 
abou t the  aitóhor pin  156. "When the surface o f the  
lin in g  L  ia i n  d o «  proximity with fee grinding element, 
the  accurate advancing-means are employed to  completó 
the advance o f this workpiece -into Ihe grindingreiem ent. 
T his is accomplished by depressing the feed screw 180 
pivo ta lly  abotfi its ball portion 186 to cause its threaded- 
po rtio n  208 to engage toe threads 216 in tho half-m at 214. 
T he  fced screw 180 is then firmly held between the  haif- 
AU1214 and the guide arch 228, and by Us ro ta tion  about 
i ts  longitudinal axis advances the chuck 16® in  a  finely 
contro lled m anner by means o f  the threaded engagem ent 
betw een the toed screw and tho half-nut 214, inasm uch 
a$  the radius o f  curvature of. the arcuate su rface to- b e  
p rocessed h  fixed by. the location o f the tu rntab le  axis and 
corresponds to the distance between the turntab le  axis and 
the  closes! po int thereto  on the grinding wheel, tb s  brake 
shoe is advanced into* the grinding wheel un til th e  entire 
a rcuate  extent o f  (be lining L  will be dressed down upon 
oscfflaiicm of the 'entire t o n  table, workpiece ho lder as­
sembly, and  brake shoe as t  unit, by oscillatory m anipula­
tion  o f  the. handle 210.

.W hen a. brake drum has been m achined to  e ither rem ove 
scorings cn-the .inner surface thereo f o r to  bring the inn er 
surface thereof 4o a  true circular shape, tb rd ru m  w ill s o  
longer h a te  a. diam eter o f standard whole-inches dimen- 
flioa, such as, f a r  example,.* 1 Laches. T h e  present device 
is equally well adapted to ’process the fining o f the brake 
shoe  fo r this enlarged brake dram , the on ly  additional 
adjustm ent necessary bring th a t o f advancing the adjust­
ing  screw so that toe turntable radius established between 
the  turntable axis and toe surface o f the grinding wheel is 
rac reaeedby  the difference between the initial o r  standard 
rad ius o f  toe brake drum and it* rebored radius. Since 
the-position o f the fixed anchor b. toe brake  d ram  relative 
to  the d ram  spindle is the same as in too drum  when in 
new  ‘condition, no  adjustment of toe ancho r pin on. too 
bo lde r bare  a rm  need be m ade, and tbs b ra k e  sh o t can 
b e  ground as heretofore described in  connection w ith a 
b ra k e  tope gar a  new  or standard size b rake  drum .

"While toe. present invention is particularly w dH uiap ted  
to  and  has be e n  described in  connection w ith  grinding 
finings -of brake  shoes ©f toe fixed anchor typ e , to e  inven­
tion  is no t lim ited to  such a  use, fo r  a grinding device in-

carporaiing flic principies o f th is  rav tatio n  pan  accommo­
date equally well b ra k e  shoes o f  the adjustable anchor 

• type. As ’when dressing down toe finings o f a  fixed anchor 
brake shoe, a  ganga 248 m ust bo selected f a r  use, which 
corresponds to  t o t  particu lar b ra k e  ahoe t o  be ground 
A n adjustable  anchor shoe is positioned in  ¿he chuck in  the 
saíne manta«? ns a  fixed anchor shoe; utiKzrag (he projec­
tions' 278 o f t o t  chuck 360 and  toe ancho r pin  ¿ a d  as 
reference seats fo r  toe shoe  rim  and toe  b rake  shoe  anchor 
recess. T he  shoo is pivotally advanced in toe  m anner of 
fixed anchor shoes tow ard (be grinding clem ent, and swung 
through an  are  of engagem ent therew ith , R can  be sera 
tou t toe capability  of this grinding device o f  processing 
bath types of brake shoes, adds considerably to  the effi. 
oioncy and convenience o f  its two, partícn lariy  in toe 
herein discussed a n  tom olive brake shoe field.

St can be  seen flint the p resent invention substantially 
duplicates the  brake drum  fo r  a  fixed anchor brake sb w  
b rie f-g rou nd , T he  tu rn tab le  pivot axis and toe work- 
piece ho lder ancho r p in  correspond respectively la the 
drum  spindle and toe drum  anchor, T he  grinding d e ­
m ent edge olosest to  to e  tu rn ta b le  p iv o t axis corresponds 
to a line on the drum  brak ing  surface, while toe circular 
extent o f  th a t drum  -surface is duplicated, no t by rotation 
of the grinding d e m en t edge aro un d  the turntable and 
about the turn tab le  p ivo t asía, b u t ra th e r  by rotation of 
the turntable, w ith  its supported workpiece bolder and 
brake  shoe, aberut toe turntab le  p ivot axis. 'Ih e  contour 
o f  too drum  su rface  is rep resen ted  by (he path  the closest 
edge of toe grinding atom cut describa: relative to the 
turntab le  periphery. I t  caa . be fu r th e r  seen that as the 
shoe is advanced pivotally in to  that pato, the lining of 
the shoe will bo ground to the c on tou r o f  ih® brake drum.

T he  elongate slo t 146 in which toe anchor pin Is á id ib ly  
positianablc extends transversely -of the axes o f Che guide 
rod : 131, and therefore  th e  an c h o r pm  is always located 
tatcrally from the ax ia l d irection  -of the application c£ 
force by the  feed screw  180. Such a structure  makes 
possible toe advance o f  tho  shoe pivotally about the 
anchor p in  b y  toe application o f  a  feed  screw force jo 
substantially foe same manner as a braking force plyots 
the  shoe, w ithin the d ram  therefor. T he com bination of 
the elongate transverse s lo t and the first reference pin a 
fixed distance from  the  turntab le  p iv o t axis provider a 
novel and convenient m eans o f locating the anchor pin a 
predeterm ined distance from  the  to ra tab lc  p h o t  axis, and 
enables th e  use o f  a gauge 248 convenient fo r  tha t purpose.
' T he  elongate slot 125 extending longitudinally relative 
to toe turntable mflkte possible no t only the arcuate move­
m ent o f toe chuck cap screw 127 therein  as toe chuck and 
w orkpiece are pivoted a b o u t ih e  anchor pin, tin t also ihe 
longitudinal adjustm ent o f the chuck and workpiece to­
w ard o r away from  to® grinding elem ent as the effective 
length &£ the p iv o t a rm  200 is lengthened o r .shortened. 
The p roper position o f  tho chock relative to too grinding 
clem ent is  dependent on  w hether tho  workpiece is  of rela­
tively large o r sm all rad ius o f  curva tu re  and therefore o f 
jrelatlvely flat o r  a f  abarp  arcuate  contour. I t  will be ap­
paren t tha t the surface <rf a w orkpiece o f relatively fiat 
con tour will not project fro m  the  chuck to  the extent (he 
surface o f  a w orkpiece o f  relatively sharp contour projects, 
and tha t the chuck fo r  the w orkpiece erf fiat conloar m ust 
itself be farther advanced to the grinding element to  es­
tablish grinding con tact betw een tha t element and (he 
workpiece.

T he bashing-surrounded chuck  cap screw Í27 is free to 
move arcuatefy in the longitudinal slot 125 (Fig. 6) until 
(h© buBfaing-surraunded cap screw  abu ts a face o f ihe  slot. 
Since the cap screw is rigidly connected to  the chuck, 
which in tu rn  firmly holds t  b ra k e  shoe BS, it can be  seen 
th a t pny adven ring m ovem ent o f  the  cap screw 127 is 
attended by m ovem ent o f  the  b rake  shoe. The brake shoe 
b  preferably advanced- to a  position  where toe lining L  
o f the shoe will be in engagem ent w ith the grinding rie*
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m e a t throughout the entire-extent o f  thè lining when the 
b rake  shoe is pivoted with the  turntable. 'When the-brake 
shoe is pivoted with the turntable and 'to  contact with"‘the 
g rind ing element, m a te ria l wU rbc ground from ' the fining 
ia p e rto g  from a greatest depth of removal to an .area 
genera lly  inrerm ediate o f the lining ends toward areas of. 
le as t depth, o f  rem oval adjacent those ends. .

T he  p iv o t-aba  200 Is m ade "to be slidably poritiouablc 
o n  tb s  anchor p in  to  provide adjustment o f  the effective

14
a  turntab le  carrying an  'o pen  half-nut and rotatably 
m ounted .oil • the carriage on a pivot bxu. paralle l w ith 
tEo’a x c 'o f  ro ta tion  of ’¿he grinding element, 'said  work* 
piece holder* comprising a ho lder base rigidly m ounted 
on the*' turntab le, an  ancho r-pin -upstand ing fro m  said 
h o ld e r  base," ¿ 'w o rk p iec e  cfafek sli'dably mounted on 
said holder base fo r a rcaate  movement relative thereto 
about said anchor p in  tow ard and away from  the grind- 
to g ’dem en i, “a pivot arm  connecting said chuck and said

leng th  o f the form er. T h is adjustment is required to ac- 10 -anchor pin,*and a  feed sc rew 'a ttached  to  said chuck fo> 
com m odate tbc. shoes fo r  'drums o f  varying diameters* . iatably rela tive thereto  and awtogably relative thereto 
fo r  i t  c an  be seen th a t  as th e  distance from  the turntable Into and ou t of threaded engaBetneut with the half-nut, 
p ivo t axis to the grinding clem ent i$*ln creased to  simulate said feed screw ‘constituting a  th rust rod- fo r  m anual 
la rg e r  diam eter drum s, and as the anchor p in  is positioned movem ent o f  said 'chuck relative to said holder bare  
la tera lly  farther fro m  the  turntable pryot axis to  simulate lfi w hen s a id ' feed screw is disengaged from  the half-hut 
the position o f ihe anchor In the larger drums, so also and constituting screw m eans -for accurate m ovem ent at

said  chuck relative ’ th’ «aid holder' base upon ro tation  
o f  the feed  screw w hen-the la tter is in  threaded engage­
m en t w ith ‘the h a lf-n u t20 • 5 . a  workpiece holder for k grinder of‘the- type having a base, a  grinding dement supported on the base, ji car­riage mounted on the base for sliding movement toward and away from the grindiDg dement, and a turn table carrying an open half-hut and rotatably mounted on said 25 carriage, sold workpiece holder comprisiiig a holder base rigidly mounted- on said turntable, an anchor pin up­standing from said holder base, a Workpiece chuck slid­ably mounted cm said holder base for arcuate move­ment relative thereto about said anchor pin toward suxd away from the gaudies element, a piyot arm connecting said chuck "and" said anchor pin, a feed screw attached to said, chuck, as to be rotatable relative thereto and swtogable -relative thereto into and. out of threaded en­gagement with the half-nut, and a  guide arch upstanding

! position (
m u st the  pivot a im , Corresponding to  a  hypotenuse a f  
these two lengths, be increased to correctly position, the 
chuck and workpiece rela tive to  the grinding elem ent' *
. I t  w ill he apparent th a t  th is device Is simple in construc­
tion  a nd  can be economically m anufactured. A t Ihe same 
lim e, however, the device Is ragged, and sturdy, free tro m  
a n y  requirem ent o f  delicate adjustment, and free  from  
easily broken o r deform ed pa rts  which m ight require
replacem ent,
. -I d a iin :

- 1, A  workpiece holder to r  a  grinder o f  the type having 
a  h a s t, a grinding elem ent supported on ihe base, a  
carriage mounted on the  base to r  sliding'm ovem ent -to­
w a rd  and  away from  tile grinding; element,' and a turn­
tab le  .rotatably mounted on  toe can iagc, said workpiece 
h o ld e r  comprising a. ho lder base rigidly mounted on the 
tu rn tab le , an  arm extending laterally from  said bolder 
base, an. anchor pin on said arm , a. workpiece chuck slid-

80

ab ly  m ounted on said ho lder base fo r  arcuate m ovement fro m  said holder ba te  and straddling said feed screw,
a . « . ,  J  •  .  a  « *  » v  . .  r j  é  J  _  — _________ 1 I . h I Î  k_ is l i - s M  s  a i  4 m ,  m  A  v a .  V A  fre la tive  thereto about said anchor pin toward and aw ay 

fro m  the  grinding elem ent, and a  pivot arm  connecting 
sa id  chuck and said anchor pin.

2 . A  workpiece ho lder fo r a grinder o f the type having

said  fee d  screw constituting a  thrust rad  for m anual' 
m ovem ent o f sa id  chuck an-said  ho lder base when, said 
feed screw  i s ’ disengaged" fro m  the half-nut and consti­
tuting screw m eans fo r accurate m ovement o f  said chuck

a  base, a  grinding elem ent supported-.on the base, a  ^  on said ho lder base upon ro tation  o f said feed screw when
carriag e  mounted on the  b n «  fo r sfidtog m ovem ent to- 
-ward and sway from  the grinding element, -ana a ¡¿ra­
ta b le  ro ta tab ly  m ounted on  the carriage, said workpiece

the la tte r  is in  threaded engagem ent w ith the hajf-nutr said 
guide arch  holding said feed screw against transverse 
m ovem ent w hen the  la tte r  j j  in  engagement with the  ha lf­

ho ld e r comprising a  b a ld er base rigidly mounted on the nut and vertically aligning said feed screw with the hah?:
tlirotBhte_ nn nnnbnr r?ln Tmrfnnrl:7io From infi) hinMi-r JlUt w hen the l ie d  ZSfiteW IB dfinressed tow ard threadedtu rn tab le , an  anchor p in  upstanding from said holder 
base, a  workpiece chuck, a piYOt-- arm ■ connecting said 
chuck and  said anchor pin , and means slidably m ounting 
said chuck  on  said ho lder base, fo r  -arcuate m ovement 
o f  sa id  chuck relative to  said holder base toward and 
aw ay  fro m  the grinding dem en t, said m ounting m eans 
inc lud ing  a n  elongate slo t in said bolder base extending 
genera lly  tow ard and  aw ay from  said grinding element, a  
screw  projected through said d o t  and threaded into said-

n u t w hen the ti$&  screw is  depressed tow ard threaded 
engagem ent therewith,

6. A  w orkpiece ho lder f a r  a  grinder o f  the type having 
a base, a  grinding dem en t rotatably m ounted on the 
base, a  carriage m ounted on  the? base to r  sliding move­
m en t tow ard arid aw ay from  the grinding elem ent, and  
a  turntab le  rotatably m ounted on the carriage on  a 
pivot axes paralle l with the  axis o f rotation, o f ih e  grind­
ing element, said* workpiece ho lder com prising a  holder

chuck , and  a  cylindrical spacer on  said screw, said spacer ^  base rigidly m ounted ‘ on  th e  turntable, a n  anchor p in  
being o f  substantially sm aller external diam eter th a n  «-•>**•*«—  ^ u  
.the w id th  o f said slot, .

3, A  w orkpiece ho lder fo r  a  grinder o f the type la v -  
tog  a  base, & grinding elem ent supported on the base, a 
.carriage mounted on the besc to r  eliding m ovement to ­
w ard  and. away from  the grinding dem ent, and a turn­
table-rotatably . mounted on  the carriage, said -workpiece 
ho ld e r com prising a  ho lder base rigidly mounted on th e  
.turntable , an arm  extending laterally from said holder 
base, a n  anchor pin posJttoaabte to  h plurality o f loca­
tions on said arm , a  workpiece chuck slidably mounted 
.on said  ho lder base fo r  arcuate  m ovement relative there­
to  a b o u t said anchor p in  toward and away from  the 
grinding, element, a piyot arm  connecting said chuck and 
said  an ch o r pm, and m eans fo r adjusting the effective 

-length o f  said prvat a im .
. <  A  workpiece ho lder for & grinder o f the type hav­

ing  a  base, a grinding elem ent rotatably mounted on the 
base, & carriage m ounted on  the base fo r sliding move-

■ upstanding fro m ' stud ho lder base, a  workpiece chuck 
slidably m q un ted 'on  said ho lder base fo r  arcuate  m ove­
m ent relative thereto about said anchor pin  toward and 
aw ay from  the  grinding elem ent, a piY-Ot-acm connecting 

60 said chuck and said anchor pin, a feed  «crew having a 
ball-tike end portion, cud  means rotatably and  swingably 
attaching said feed a crew to said chuck, said attach ing 
menus including a projection extending from  said chock, 
a  recess in  said projection fo r receiving said ball-like end 

g portion, a n d  a retaining block fixed to  said chuck and 
’  holding said bail-like end portion  to said recess, said feed 

screw constituting a  thrust xod dor m anual m ovem ent 
o f  said chuck relative to  said bolder base when said 
iced screw is disengaged from  the h alf-an t and com ti- 

70 tilting screw m eans io i  accurate m ovement o f said chuck 
u relative to  said holder base upoB rotation o f the feed 

screw when i t  is in  threaded engagement w ith the half- 
nut,

7» A  w orkpiece holder fo r  b grinder o f the type hav­
ing a  base, a  grinding clem ent supported on  ihe base, -a■ -  ---- —— -----------■ ?  . to-. »  “ “ V, A  ¿AUJIUAUg MKuUAPUl S U ^ U U C U  v ia  u »p m u jp ,

iq e p t tow ^rd-and  aw ay fro jn the grinding element, and  * carriage m ounted on toe base fo r sji$tog mpvcpierrt
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tow ard and away from the grinding element, and a te rn - 
table  rDtatabLy mounted on ihe carriage find containing 
a  pa ir 'of transversely spaced cylindrical bares, said 
workpiece ho lder comprising a  bo lder base, meajas re ­
m ovably  m ounting said bolder base os. the turo table, said 
m ounting means including a  pa ir of transversely spaced 
km gibidinally extending guide rods projecting from  said 
ho ld e r base and slidably rccetyed la  the turntable bores, 

.a n d  mear« fo r rigidly clamping said guide rods in the 
bores, an  anchor pin  upstanding ¿rom said bolder base, 
a  workpiece chuck slidably mounted on  said bolder base 
fo r  arcuate movement relative thereto about said anchor 
p in  toward and away from said grinding elem ent, and 
a  pivot arm  connecting said chuck and said anchor pin»

8, T b s  Invention o f claim 7 wherein said guide rods- 
p ro jec t through said bores forwardly o f  said, turntable, and 
sa id  means- rigidly dam ping said guide rods in  the bores 
include an  arcuate groove in. the projecting end o f each 
o f  said guide rods, a  keeper bar engaging both, o f said 
a rcua te  grooves, and means acting between said keeper 
b a r  end the turntable fo r  holding tho guide rods against 
axial m ovement relative to the inrut&ble.

9, A  workpiece ho lder for a  brake shoe  grinder o f  the 
type  having a  base, a grinding elem ent supported a n  the 
-base, a carriage mounted on the base fo r  sliding m ove­
m ent toward and away from  the grinding clement, and 
a  turntable rotatably m ounted on the carriage, said work- 
p iece  holder comprising a  holder base1 m ounted on the 
turntab le, an  anchor p in  upstanding from  said bolder 
base, z. workpiece chuck slidably mounted on. said holder 
base  fo r  arcuate movement reintive thereto about said 
anchor pin  .toward and away from tha grinding clement, 
a n d  a  p iv o t arm  connecting said chuck-find said anchor 
p in , said workpiece chuck including- a  fram e, a  pa ir of 
transversely spaced pads fixedly supported by  said fram e 
and having brake -shoe flange-engaging surfaces ly ing in  
a  piano and disposed to engage one‘face  o f the flange of 
a  brake shoe In the holder, a  pair o f  pras slidably pro- 
jectabie through said, fram e in register with said pads and 
in to  abutm ent w ith the other face o f the ñango o í th o  
b rake  shoe in the holder, a cap ovedying bo th  o f said pin?, 
a  stud projected through said cap interm ediate o f  said 
p in s  and  threaded in to  said frame, a  manipulating knob 
cm the end o f said, stud, and spring m eans urging said  pins 
aw ay from  said pads.

10, A  workpiece holder fo r  a b rake  shoe grinder of 
th e  type having a base, a  grinding elem ent supported on 
th e  base, a carriage m ounted on the base fo rd iriin g  move­
m en t toward and away from  the grind tog d e m e n t, and

turntable ro tatab ly  mounted on-the carriage, said work­
piece ho lder comprising a  holder base m ounted o n  the 
turn tab le , an  anchor pin  upstanding fro m  said’holder base. 
4  workpiece chuck slidably mounted on said holder basé 
f o r  arcuate m ovement relative thereto about said anahor 
p in  toward and away from the grinding dem ent, end a 
pivot a rm  connecting said chuck and said anchor p in , stád 
workpiece chuck including a frame, a  pa ir o f transversely 
spaced pads fixedly supported by said fram e and having 
brake  shoe flange-engaging surfaces lying in  a plane and 
disposed to engage one  face  of the flange o f n  b rake  shoo 
in  the holder, & p a ir  o f  pins slidably projectoH e through 
said fram e in register w ith said pads and into abutm ent 
w ith the o ther face-of_the flange a f  the brake  ¿boo j n  the 
holder, & cap overlying both of said pins, a  stud projected 
through .said cap interm ediate o f  said pins and threaded 
in to  said frame, a nranxpinatbig knob on the cad o f raid 
stnd, spring means urging said pins aw ay from  said pads, 
and  & brake shoe rim-eugagiug abutm ent projecting from 
said frame tow ard the  grinding elem ent 
. 1 L  A  workpiece, ho ld e r to r  a  brake  shoe grinder o f 
the  type having a  base, a grinding elem ent supported on 
the b ast, a carnage m ounted on file base fo? sliding move­
m en t toward and aw ay from  the grinding element, and 
a  tu rn tab le  rotatably mounted oarthc carriage, said work­
piece holder comprising a holder base m ounted on th?

16
turntable, an anchor p in  upstand ing from  sa id  holder base, 
a workpiece chuck slidably m ounted o n  ra id  holder base 
to r  arcuate- movem ent re la tive  thereto abou t said anchor 
pin tow ard and aw sy fro m  the  grinding dem en t, and a 
pivot a rm  connecting said chuck and said anchor pm , 
said workpiece .chuck including a fram e, a  pair o r  trans­
versely spaced pads fixedly supported by said fram e and 
having brake  shoe flange-engaging surfaces lying in  b 
plane and  disposed to engage one face Of the flange oE 
a brake sh oe  in the-holder, a p a ir  o f  pins slidably pro- 
jectable through said fram e  in  register with said pads 
and in to  abutm ent with, the  o ther face  o f the flange of 
the b rake  ¿hoe in  the ho lder, a  cap overlying bo th  of said 
pins, a  stud projected through said cap interm ediate of 
ra id  pins and threaded .into said  fram e, a  m an ipu la to r 
knob on the cud o f said stub, spring m eans urging said 
pins aw ay from  said pads, and a p a ir  o f  vertically spaced 
abutm ents projecting  from  said fram e tow ard the grinding 
d e m en t and having brake shoe rim -atgaginff surfaces 
lying in  a  p la n s  perpendicular to toe flange-engaging 
surfaces o f  sa id  pads,

VL A  workpiece ho lds: fo r  a grinder of th e  type having 
a base, a  grinding dem en t supported on th e  base, a car­
riage m ounted on the base fo r  sliding m ovem ent inward 
a n d  aw ay fro m  the  grinding elem ent, and a {amiable ro ­
tatably mounted on  the carriage, said workpiece holder 
com prising b holder base rigidly m ounted on the turn­
table, an anchor p iu  positionable in a  p lurality of loca ticos 
on said beflder base along a  line perpendicular to the 
line o f  movem ent o f th e  carriage and pairing through the 
axis of ro ta tion  o f toe turntable, a  workpiece chuck 
sliáahiy mounted on said  ba lder base fu r  arcuare move­
m en t relatively thereto ab o u t said anchor p in  toward and 
aw ay from  toe grinding -dem ent, a  pivot arm  caaoccting 
said chuck find raid  anchor pin , and m eans for posit toning 
said anchor p in  ia  arty o f  Us said locations on raid  holder 
base and  fo r adjusting the effective length o f said pivot 
arm-

13. A  workpiece holder fo r  a  grinder o í the type having 
a  base, a  grinding elem ent supported on the  h ast, a car­
riage m ounted on the bara fo r  sliding m ovement toward 
and aw ay from  the  grinding elem ent, and a turntable 
ro tatab ly  mounted on the  carriage, said  w orkpiece holder 
com prising a  ho lder base rig id ly  mounted on the turn­
table, an  anchor p in  assembly positionable in a  plurality 
o f location« cm said ho lde r base, a  workpiece chuck 
slidably mounted on said ho lder base to r  arcua te  move­
m ent relatively thereto abo u t said anchor pin assembly 
tow ard and  away fro m  toe grinding element, a pivot 
arm  connecting said  chuck and  said anchor pin assembly, 
and m eans fo r positioning sa id  anchor pin assembly in  a 
predeterm ined location on said holder base and. for ad­
justing the effective length o f  ra id  pivot a rm , said means 
including a n  elongate s lo t in  the ho lder base to r  guiding 
the m ovem ent of said ancho r p ia  assembly, raid anchor 
pin assembly includale  & headed awl threaded cylindrical 
bushing slidably projected th rough arid alai, a  n u t .holding 
said bushing in  -said slot, an  anchor p in  slidably carried 
Within said boshing, a n  enlarged 'bead on raid  anchor 
pin , a  transverse cylindrical'bore  in  said head f o r  slidably 
accom m odating said  pivot a rm , ra id  pivot arm  supporting 
the ancho r pin  against axial movem ent within raid  bush­
ing, and m eans f o r  relearably fastening said pivot s o n  to 
said anchor pin head.
. Id . A . Workpiece holder fo r  a  g rinder o f  the type hav­
ing a  base, n grinding d em en t supported on the  baser a 
carnage m ounted o n ih e  buse fo r  sliding-movement toward 
a n d  aw ay from  the grinding elem ent, and s  turntable rotat­
ably m o un ted  on the  carriage, said workpiece ho lder com­
prising a ho lder -base- -iicidiy m ounted on .the turnt&bbj 
an  anchor pin assembly positionable in  a  plurality -of la.es- 
tiarw on raid  ho ld e r base, a  workpiece chnck slicfcbly 
m ounted civ snid holder buso to r-arcuate  m ovement rela­
tively thereto about said anchor piu assembly toward and 
pw ay from  the grinding elem ent, a pivot arm  connecting
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' sa id  chuck and said anchor pin. assembly, and means fo r 
positioning said  anchor pin assembly in  a  predetermined 
location o n  sa id  ho lder base and for adjusting the effective 
leng th  o f said  p ivot arm , raid means indod ing  an elon­
ga te  slot in  the holder base fo r guiding the movement o f 
said anchor p in  assembly and a  shallow channel concen­
trically  overlying said slot, said anchor p in  assembly in ­
cluding a  threaded cylindrical bushing, a polygonal head 
o n  said bushm gpsaid buebrng-projectine through said slot 
and  said polygonal head slidably supported -within said 
channel, a  n u t threaded on said bushing to  hold said bush­
ing  in said slot, a n  anchor pin slidably carried within said 
b ash ing, an enlarged head on said anchor pin, a  trans­
verse  cylindrical bore in  said anchor p in  hand 101* slidably 
accom m odating the pivot arm, said pivot arm supporting 
the anchor pin  against axial movement w ithin.said h a sh ­
ing# and m eans fo r  rclearably fastening, said pivot a rm  to 
sa id  anchor pm  head.

15. A  workpiece holder fo r a  grinder o f  the type hav­
ing a  base, a  g rind ing elem ent supported on the base, a  
carriage  m ounted o n  the base £ot sliding movement tow ard  
and  away fro m  the grinding dem ent, and a. turntable ro ta t­
ably  m ounted o n  the carriage, raid.workpiece holder com ­
prising  a  ho lde r base rigidly mounted on  the turntable, 
a n  anchor pin  slidably adjustable on ra id  holder base 
a lon g  a  line perpend icu lar to  1he lino o f-movement o f said 
carriage and passing-through the  axis o f  rotation o f the 
turntab le, a  w orkpiece chuck slidably m ounted on -said 
ho lder base fo r  arcuate m ovement relative thereto abo u t 
sa id  anchor p in  tow ard and away fro m  the  grinding -ele­
m en t, a pivot a rm  fixed a t  one end to  said chuck and. 
slidably carried by said anchor pm  a t another end, means- 
to r  position ing said-anchor pin in  any o f  its said locations 
o n  said ho lde r basts and to r  positioning said pivot arm  o n  
said anchor pin , sa id  m eans establishing a predeterm ined 
rad ius o f  and positioning the center to r  tho arcuate m ove­
m en t o f said chuck.

16. A  workpiece holder fo r  ft grinder o f  the type hav­
ing a  base, a  grinding element supported on the base, ft 
carriage m oun ted  on  the base fo r sliding movement tow ard 
a n d  avray foam  the grinding elem ent, and  a. .turntable 
m o un ted  o n  the carriage and ro tatab le  abou t an a»a, raid  
workpiece bo lder com prising a  bolder base rigidly mounted 
on th e  tu rntab le, a n  anchor pin poridonabje m. t  plu rality  
o f locations on-said holder -base, a workpiece chuck slid­
ab ly  m ounted oa said ho lder base f a r  arcuate m ovement 
rela tive ly  thereto abou t said anchor p in  toward and away 
£ram  the grinding eitm eot, ft pivot to n  connecting said 
chuck, acid raid anchor pin, and means fo r establishing a

-p red ete rm in ed  rad ios o f  and positioning the center-for the 
a rcuate  tnovvm eai o* raid- chuck, said m eans ind uc ing -a  
gaagc-poritlon ing said  anchor p in  on said holder base ft 
predeterm ined distance from  raid turntable axis and posi­
tioning said pivot arm  on raid anchor p in  to establish a 
prede term ined  effective length fo r  said pivot arm .

17. A  w orkpiece holder fo r  a  grinder o f  the type hav­
in g  a  base, a  grinding element supported on the base, a 
carriage  m ounted on the base fo r sliding movement-toward 
and  aw ay fro m  the grinding clement, and a. turntable ro ta t­
ably m ounted on th e  carriage, said  workpiece holder com ­
prising  a  ho lder b o a t rigidly mounted on the turntable, 
an anctoor pin pcritiorm ble in ft plurality o f  locations an  
said ho ld e r base, a  workpiece chuck slidably m ounted on 
raid  ho ld e r base  fo r  arcuate movement relatively-thereto 
abou t sa id  a n c h o r p in  toward and aw ay from  the grinding 
elem ent, a  p iy o t a rm  connecting said chuck and said an­
cho r p in , and moans fo r positioning said anchor p in  in  a 
p rede term ined  loca tion  on said holder base and lo r  adjust­
ing  th e  effective length o f said pivot a im , said means in­
c lud ing  a  first reference p in  fixedly upstanding from  the  
h o ld e r  base, a  second reference p in  fixedly upstanding 
fro m  Ore end o f  the pivot arm  adjacent said anchor pin, 
a n  e lon ga te  slo t in  the bolder hose fo r  guiding the m ove­
m e n t p f  said anchor pin, and a gauge adapted to  be

i s
m ounted on one  end thereof on said first reference p in  
and to be m ounted a t a  cen tral portion thereof o n  said 
anchor pin when «aid anchor pin  is moved along th e  slot 
to  ft predeterm ined distance from  said first reference  pin, 
the second end o f sold gauge providing an abu tm ent fo r  
said second reference pin a predeterm ined distance from  
said  anchor pin,

IE, A workpiece ho lder fo r a  brake shoe grinder o f 
the type having a  base, a  grinding elem ent supported on . 
the base, a. carriage m ounted on the base fo r slid ing m ove­
m ent toward and away from  the  grinding elem ent, and 
ft turntab le  rotatably m ounted on the carnage, said  work- 
piece holder comprising a  ho lder base m ounted on toe 
turntable, an  arm  extending laterally from  aaid holder 
base, an ancho r pin posttienable to a  plurality o f  locations 
on said arm , said anchor p in  being adapted to engage the 
anchor recess o f ft brake shoe when the latter is positioned 
in  the holder, ft workpiece chock slidably mounted o n  said 
ho lder base fo r  arcua te  m ovem ent relative the reto  about 
said anchor pm  toward a n d  away from  the grinding ele­
m ent, a  p iv o t arm  adjustable in  effective length connect­
ing  said ¿buck and  aaid anchor pin, said workpiece chuck 
Including a fram e, a  p a ir  o f transversely spaced pads 
fixedly supported by raid  fram e a n d  having brake shoe 
flange-engaging surfaces lying in  a  plane p d  disposed to  
engage one face o f the flange of a  brake shoe In  the  
holder, a p a ir  o f pin? slidably projectablc th rough said 
fram e in register w ith said pads and into abe tm ent with 
the other face o f the flange o f a  brake shoe to  toe holder, 
a  cap bearing against corresponding ends of bo th  o f  said 
pins, a stud projected th rough said  nap interm ediate o f 
said pins and threaded Into said fram e, a m anipulating 
knob on  the end o f said stud, sp rin t m eans urg ing  said 
pins away from  said pads, and m eans fo r  positioning raid 
anchor pin to  a predeterm ined location on  raid h o lde r base 
a im  and fo r adjusting the affective length o f raid  pivot 
urm , ra id  m eans including a first reference p in  fixedly up ­
standing fro m  said bolder base arm , a  second reference 
pin  fixedly upstanding fro m  the end o f raid p iv o t arm  
adjacent aaid anchor pin , an elongate slot in  said bo lder 
base t o n  fo r guiding the m ovement o f aaid ancho r pin, 
arid a  gauge adapted to be m ounted <m one end thereof 
o n  raid  first reference p in  and  to  be mounted nl a  central 
po rtion  thereo f cm said  anchor pto-wheii said anchor pin 
i s  moved along the slo t to  & predeterm ined distance irons 
said  first reference pin , the second end o f  Said gauge pro­
viding a n  abutm ent fo r said second reference p in  a  p re ­
determ ined distance from  said anchor pin.

19- A  workpiece ho lde r fo r  a  grinder of the type hav­
ing  a  base, grinding elem ent supported on the  base, a 
carriage slidable on the baso toward and away from  the 
grinding elem ent and  a tuxzmblc mounted oa the base fo r  
pivotal m ovem ent abou t o s  oxii o a  tho  axis of move- 
m ea t o f  the carriage, said ho lder comprising a. holder 
base rigidly secured to the turntable, a brake «hoe clamp 
slidable in tm arc o n  said holder base to a direction to ­
w ard and aw ay from  the grinding element, and adjust­
able m eans fo r  locating toe position o f the center and 
determ ining the radius o f  movement o f  said clam p in . 
eluding a  radius arm rigidly-projecting from raid  clam p, 
a  pin. fo r  engagement, by toe anchor pin  recess o f  a  brake 
shoe in raid  clamp, stud pin being located on a  line per- 
pcntficoiar to tho axis o f  m ovem ent of raid carriage and 
passing through toe piyot axis o f raid turntable and  a d ­
justable along said line tow ard and away from toe axis o f 
said turntable a n d  m eans for adjustably connecting said 
a rm  to said pin at different positions along said aim  to  
thereby vary  toe effective length o f said, arm  from  said 
■ damp to said pin, •

20. A  workpiece holder fo r ft grinder o f  to e  type hav­
ing a base, a  grinding clem ent supported on the base, a  
carriage slidable on the base toward and away from  the 
grinding elem ent and  ft turntable mounted on the bare 
fo r pivotal movem ent about a n  axis on the axis o f move­
m ent o f  the carriage, said ho lder comprising a holder
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base ri^acfiy secured to the turntable, a b r a k c  -shoe.cismp 
slid able in an  arc  on said 'holder base 'in a direction to­
w ard and  away from  -the grinding elem ent, and  ad­
justab le  m eans fo r  locating the position of the center and 
determ ining the radina of movement o f said  ciaiup in­
cluding a  radius arm  rigidly projecting from  said dam p, 
a pin fo r  engagem ent by the anchor pin recess o f a  brake 
shoe In  said clamp, said pin being located on a line par­
pen d icular to the axis of movement o'f said  carriage 
and. passing through the pivot axi* o f said tum tab lo  and 
adjustable-along said Imc toward and aw ay from  the axis 
o f sa id  turntable, means fo r adjustably connecting ¿aid 
arm  tD snld pin  at different positions-along said -arm -to 
thereby -vary the 'Effective length o f said a rm  from  raid 
clam p to  said pin, and a gauge rem ovably disposed on 
said pin and 'having portions extending along said .per­
pendicular line and along the axis o f said radius arm  io i  
determ ining 'the  position o f said p in  and the effective 
'length o f ‘Said radios’arm.

21. A  worlrtilecc-holder "for a. grinder o f the typeTuv- 
m g  a h 'a sc j a  grinding cloraent supported on the "base, 
a  carriage ¿Udable on 'the ‘b a se 'to w ard 'a n d  aw ay from  
'lK& grinding elem ent and a ' turntable mounted, -on the 
has? fo r  pivotal lrioveanenL about an axis on  the 'axis of 
m ovem ent o f  the. carriage, said holder com prising a 
ho ld e r base rigidly secured ' to the turntab le, a  brake 
shoe clam p slidable in nn ore on said holder basa in  a 
direction tow ard  'and away. .from  the grinding element, 
and adjustable- means for locating 'th e  position  o f the

■ center .and 'determ ining the radius d f  anovem entiof «aid 
■ cJarqp ’including ^  /radius -arm "rigidly ¡projecting .from 
-said ■ clamp, a .pin fo r  engagem ent 'by '-the  -anchor pin 
recess of -a 'brake shoe -in .Said clam p, Said pin  -being lo­

ll cated in a  dine perpendicular -to ‘the  -axis o f  ’ movement 
o f  said carriage and -passing th rough the pivot axis of 
said turntable and .adjustable along said-lirte-tow rrd and 
away from  the axis o i said turntable, -means fo r ad­
justably connecting-said -arzn t o  said -pin a t  different po­

ll) sitions along said anu -to  thereby vary-the-effective length 
o f said a rm  fro irusaid d a m p  to -said pin , an  abutm ent 

-da said holder base between said  p in  and said pivot, a n  
abu tm ent on tha t portion  of sa id  a rm  which extends 
o n  the  o th e r  ride -of said pin fro m  said clamp, and a 

15 gauge rem ovably disposed on said p b ra n d  having a  por­
tion abutting the abutments in said holder base and on 
said arm  respectively fo r  detenninlftg -the-position o f said 
p in  and the effective length o f said radius arm.
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3,853,517
2 1

d u s t  c o l l e c t o r
T h e  p re se n t invention  rela tes in general to  d u s t col* 

le c to rs  o f  the typ e  including 4 p o ro u s bag: in w h ich  du st 
pa rtic le s a re  t ra p p e d  a s  du st laden a n  is fo rced in to  th e  
bag, a n d  it re la te s  m o re  particu larly  to  a  new  a n d  im ­
prov ed  d u s t c o lle c to r inco rp ora tin g  novel m eans fo r 
rem ov ing  d u s t p a rtic le s  deposited  on  the inn er su rfac e  
o f  th e  bag.

B A C K G R O U N D  O F  T H E  INVENTION 
T h e re  is n se r io u s  need Cor an efficient dust c o lle c to r 

1 for use w ith grind ing and  o th e r industrial m ach in ery  
W h ic h  p ro d u c e  o r han d le  fine particu late  m ateria ls , 

w h e th e r  s u c h  co llec to rs a re  o f  the pressure o r  vactium  
type th ey  com m on ly  em ploy a fabric b a g  th rou gh  
which, dust la den  air-is passed  to  trap  the  e n tra in e d  p a j-  
ticles- On th e  in n e r  su rface  o f  the bag. W ith  c e r ta in ^  
types o f  d u s t the  bag surface becom es c o a te d  w ith  an 
a lm ost so lid c a k e  w hich, lon g  b e fo re  the bag o r a sso c i­
a ted  c o n ta in e r  is tille d  w ith  dust, decreases th e  effi­
c ien cy  o f  the  dust c o lle c to r system  to the p o in t w here 
the f in e  p a r tic le s  a re  n u t co llec ted  but are tra n sm itte d  
to th e  su rro u n d in g s c rea ting  a  definite health  haz a rd *  i

B R IE F  9 E S C R IP T JO N  O F  T H E  D R A W IN G S 
F u rth e r  ob jects a n d  advan tages a n d  a  b e t te r  u n d e r­

s tand ing  o f  th e  p resen t inven tion  m ay be had by refer- 
5 c n e e  to  th e  follow ing d e ta ile d  desc rip tio n  ta k e n  in  c o n ­

n e c tio n  w ith the acco m pan y ing  d raw ings, w herein : 
F IG . 1 Is a 'p arlia lty  se c tio n ed  dust C o llecto r embody* 

ing  tb e  p re se n t invention; “ '
F IG . 2  is  a  c ro ss sec tion al view  b f  the  d u s t co llec to r 

10 Of F IG , l  ta ken  a lon g  the  line  2 — 2 th e re o f; and
FIG , 3 is o n o th c r c ross sec tion al view  o f  the  dusCcol- 

Ice to r o f  FJG. 1 taken along  the line 3 —*3 thereof,
D E T A IL E D  D ESC R IP TIO N  O F  T H E  D R A W IN G S

15 R eferrin g ,to  FIG. 1, a  dust ‘c o lle c to r  10  com prises  an  
a ir  in let a n d  d is trib u to r u n it 12 rem ovab ly  m oun ted  
ov e r the  op en  to p  o f  a -con ta incr 14 , and  a  filter unit 16 
m o u n ted  on  th e  u n it 12. T h e  c o n ta in e r  14 m a y  be a 
c on ven tio na l five  gallon p a il o f  d ie  typfc com m only 

20 foun d  in garages arid m ach in e  «hops w h ereb y  on ly  the 
un its  12 a n d  16 ne e d  b e  m a rk e te d . T he  fille r  unit 16 in ­
c lud es  a  housing  18 having a  plu rality  o f  a h  o u tle t  ports 
20 a t  th e  to p  a n d  con tain ing  a  fa b r ic  filte r  bag 22 . T he 
rim  o f  tbe. E lie r bag ia se a la b ly h e id  in  p lace  m  a n  annu-

V ariou s  m e a n s inc lud ing  vib rato ry  bag sh ak e rs  a n d  re- 23 |a r  g roo ve  2 6  n ea r the bo tto m  o f  th e  housing  IS by a 
verse flow  sy stem s have  :been devised to  clear* fitter .spring r in g  28.
bags a n d  o th e r  filter su rfaces  by au tom atically  d is lodg - An a ir in le t  d u c t 30 op en s tangen tia lly  in to  the un it 
ing the f ilter c ak e  therefrom , Such prior a rt  tech n iq u e s  12 a n d  a  p lu ra lity  o f  baffles 32  ex tend  inwardly, from
have, h o w e v e r , req u ired  th e  use1 o f  large, c u m b e rso m e  th e  in n e r  w all o U h e  o o n u la ra ic  in le t housing  3 4  Lb a a i
and  usually  exp en sive  equ ipm en t no t su itab le  fo r  u se  30 as a  cyc lon ic  d a m .to  p re v e n t th e  fo rm a tion  o f a  vortex 
w ith sm all dust c o llec to rs  o r  tbe type  com m only  associ- w ith in  th e  dust co llec to r. T b e  baffles 32 d irec i the in-
a ted  w ith  ind iv idual machine- tools o r the like. com ing a i r  In a  dow nw ard d irec tio n  tow ard  the  c p n - .

ta ln e r  14 w here  the  du st o r  o th e r  e n tra in e d  particles 
O B JE C T S  O F  TH IS INV ENTION  a re  co lle c ted . A ir  scale a re  p rov ided  be tw e en  th e  fop o f

T h e re fo re ,  a  principal ob ject, o f  the  p re se n t inv e n tio n  35 the  c o n ta in e r  14 a n d  th e  b o tto m  o f  th e  a it-in le t sec tion  
is to -p ro  vide a  new and  im proved dust c o lle c to r in co r-  1 12 a n d  be tw een  th e  rim o f  the  h o usin g  18 a n d  the  top 
po ra tin g . m eans fo r rem ov ing  f i l le r  cake  from  th e  in n e r  rim  Of the  housing 3 4  w hereb y  all o f  jhe  a ir  entering  the
su rfa c e  o f  a  du st c o llec ting  bag.

A n o th e r  o b je c t o f  this invention .is.to  p rov ide  a  new  4Q 
a n d  im p ro v e d  m e th o d  a n d  m eans, for rem ov ing  fine 
p a r tic u la te  m a tte r  from the  su rface  Of a  fitter bag .

A  fu r th e r  o b jec t o f  this invention  is to p ro v id e  a  dust 
c o lle c tin g  sy stem  for p e rio d ic  use, which sy s te m  inco r

co llec to r, 10  m ust e x it th ro u g h  th e  f ilte r  b a g  22  and  the 
o u tle t  p o n s  20 . Tbe, in le t aif p re ssu re  thus inflates the 
bag  2 2  in to  a n  inverted  con d ition -as  show n in FIG. 1 
a n d  dost and  o th e r  p a rticu la te  m a tte r  en tra in e d  in the 
in co m ing  a ir is trap ped  on the  inner su rfac e  o f  the bag 
22 , W h en  th e  supply o f io le t  a ir is  in te rru p te d , the  bag

p o ra ic s  a fille r  bag.cJe&ner which autom atically  c lean s 45 &  dow n against a  rigid sc reen  o r gn d  36
the  f i l te r  b a g  a t 1he end o f  eac h  op era ting  c y e le , ' m o un ted

SU M M A R Y  O F  T H E  INVENTION 
T h e  ab o v e  a n d  fu r th e r  ob jects m ay be r e s iz e d  In ac-

acrass  th e  top  o f  the  a ir  in le t ho usin g  34,
A3 thu s  f a r  desc ribed , tbe  d u s t c o lle c to r ,10 functions 

sa tisfac to rily  with som e types o f  pa rticu la te  m a tte r. 
W h ere , how ever, a  heavy te n a c io u s  filter-cake  Is depos­
ited  on the  bag  su rface, th e  c ak e  rem ains on the bagc o rd a n c c  w ith the  p re se n t invention  by sea lab iy  m o u n t-  i d  j ^ e ^ i r t o w  i t  i n U i ^ l S  A e r e ^ lm p l i i r k g  Ihe 

m g  a f i l te r  bag above an  im perforate  c o n ta in e r  a n d  effle le„c y  o f  U lt dust « » « t o r . '  ' * ■
io e d tn g  tb e  du st la d e n  a ir  in to  tile space be tw e en  th e  - •  - --
c o n ta in e r  a n d  th e  bag  to inflate th e  b a t  in an  up w ard  
d ire c tio n . In o rd e r  to  break" up the filler c ak e  d e p osited  
o n  t h e  in te r io r  su rfac e  o f the  bfcg, a plurality o f  w eights 55 
a re  a ffixed to  the bag  a t spaced  a p a rt in te rm e d ia te  lo­
c a tio n s , a n d  6 m ag ne t is m oun ted  above th e  bag  to  
c o a c t w ith  o n e -o f  th e  w eights-w hen the bag  is in fla ted  
th e re a f te r  lo  tem porarily  hold the bag in an u p stand ing  

.c o n d it io n  w hen  ih= a ir flow is in te rrup ted . W hen  the a ir  
flow  c e a se s , the o th e r  w eights th u s  fall and sw ing dow n- 

• w ard ly  from  th e  a re a  on th e  bag held by th e  m agnet 
th e re b y - to  w rinkle  the  b a g  a n d  c ra c k ‘the  f ilte r cake- 
T h e  m a g n e t then  releases th e  bag w hereu pon  th.fr 
w eights a n d  th e  en tire  bag fall abruptly ag a m st n g rid  " 
th ro u g h  th e  op en ings o f  w hich th e  dugt and e a k e fa t i  
from  ih e  bag  in to  th e  c o n ta in e r . .

65

In  o rd e r  to b re ak  up the f ilte r  cake  a n d  cau se  it to foil 
from  the bag 22 each tim e the  a i r  How in to  the co llec ­
to r )t lerm JnE ted, a  plu rality  o f  w eights 38 .a re  fastened 
to  th e  b a g  n e a r  the top th e reo f. A  w eight 40  in the form  
o f a  p la te  o f  m agnetic  m a te ria l such a s  stee l Is fastened 
to th e  fop  c en te r  o f  th e  bag a n d  a p e rm a n e n t m agnet 
42 is m o un ted  to tbe  housing 18 fo r c o a c tio n  with the 
w eight 40  w hen the  bag  2 2  Is in fla ted . As shown, the 
m agnet 4 2  is m oun ted ' for adjustable , vortical m ove­
m e n t on  a  sc rew  44 .fiw eadcd ly  rece ived  in a  cen tral 
open ing  a l  th e  top  o f  th e  ho usin g  18 .

OPERATION
A ir  in w hich p a rticu la te  m a tte r  is e n tra in ed  Is su p ­

plied  under-p ressu re  to thfc in le t 3 0  from  w hich i t  cnEers 
' th e  a ir  in le t and  d is trib u to r se c tio n  12. T h e  heavier par-

' j
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NATLSCONational Loss Control Service Corporation
Long Crove.lt 600-19 • 3H  | 540-2400 
rwx 910 | SS1-3S71

a subsidiary of

May 3, 1978

i

I

Mr. Robert s. Hampton., Jr.
Product. Engineering Manager 
A m n c  o  t r o p  i s ,  i n c .
2100 Commonwealth Avenue 
Horth Chicago, IL $0064

RE ; PROPOSED PRODUCT SAFETY STUDY FOR MODELS 800,.
880 and 890 BRAKE SHOE GRINDERS

Dear Mr. Hamptons

-This letter will confirm our recent telephone conversation.

We propose to conduct a product liability study for the 
Models 800, 890 and B80 brake shoe grinders. This study 
will focus upon the following areas«

1. Engineering - The engineering design aspects of the 
machine will be examined, including the type of 
consideration given to operator error, misuse, or 
abuse of the- equipment. The type of design testing 
which has been conducted will also be reviewed.

2. Quality Control - The quality control system as it 
relates to these three pieces of equipment will also 
be reviewed. This will include the type of incoming 
inspection or testing done on purchased parts, 
finished product testing and inspection, as well as 
the documentation and recordkeeping aspects of the 
quality control function.

3. A review of printed literature and information on the 
products will also be conducted. This includes 
warning and precautionary labels on the products 
themselves, Bales catalogs, and operating instructions.

The study will result in a written report to Airnnco, con­
taining all our analyses of the present product liability 
exposures of the equipment and recommendations on how these - 
exposures can be controlled.

I
!

j
1
i



natlsco
National LOU Control Service Corporation

Hay 3, 1978
Hr, Robert S, Hampton., Jr 
—2 —

As X indicated, this service is normally provided at a cost
of $300/day. We have anticipated that this should take no 
more than one day at your facilities in North Chicago, 
Illinois to gather the appropriate information, and approx­
imately three days of report preparation, The total charges 
for this service Will not -exceed $1200.

We will need your written authorization prior to initiation 
of the study. Should you have any -questions regarding the 
above, please feel free to contact me.

Sincerely,

lafety Services 
Direct Dial Number: 312/5-4-0-2016

ELZ/jbc

H 0 0 8 0
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Hollcnpl Lon Control Sonrtco Corporation

I S T R d X J C V z a S

A Product Safety Survey was conducted by national Ijass Ceaitrol 
Service Corporation (KATtiSco) for Ahmkjo Tool*, Inc. in Hearth 
Chicago, Illinois.

She purpose of the survey and report was to review the product 
i liability exposures associated with the Model Huratoars 980,
t 89B and SODO brahe shoe grinders, as well as the Model Humber
1 USO braba washer. Included in this review is an analysis a s
! the product liability axposuraa and methods used to minimise
1 these exposures in each of the following corporate functional

areas ! —

Engineering 

Quality Control

Assembly and Operating instructions

The report includes recommendations on the types of additional' 
activities, or on the types of revisions to existing service 
manuals and warning labels, which should be implemented to 
further control potential liability exposures.

We wish to express our appreciation to Kr. Robert Hampton for 
the courtesy and cooperation extended during our survey.

All- recommendations developed in this report are based upon 
information supplied toy the client, sound engineering and 
management practices, and the professional judgment of- 
SATLSCO'a consulting staff.

The report is divided into the following four segments;

I, General Conclusions - This section summarizes our 
findings regardingthe product liability exposures 
associated with the four products studied.

II. Product lines- This section describes the four
products which were studied and the potential product 
liability exposures of each,

III, Corporate Functions - This section describes the
exposures aaaocisted-with the Corporate operations 
and recommends solutions in greater detail.

IV, Recommendations « This section auiwwiriiss all 
recommendations made in the body of the report.

H o © e $
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Naliond! toss CgnJrol Seryrcc Corporation

GENERAL COTCTOSIONS

The major product liability exposure associated with the use 
or misuse of the Model Numbers 880, 890 or 8000 brake shoe 
grinders and the Model No. 1250 brake assembly washer is- the 
potential of personnel operating these machines to inhale 
asbestos fibers present in the environment as a result of the 
brake grinding Dr brake washing operation.

Ammeo has recently developed a new dust collection system 
for the brake grinders, which is designed to provide a more 
effective system of dust collection and to reduce the potential 
for operator exposure to asbestos fibers. However, the ultimate 
effectiveness of this dust collection system is, to a large 
degree, dependent upon the customer properly_installing, oper­
ating, and maintaining both the dust collection, system as well 
as the brake shoe grinder,

The primary way in which an operator could be exposed to 
asbestos dust while using the brake assembly washer is by 
failing to purge the air from the system when the washer has 
not been used for an extended period of time. There is also 
some product liability exposure associated with the potential 
for the customer to misuse the product by using flammable 
solvents or gasoline in the unit to wash other automotive 
parts, rather than the detergent solution. These exposures 
can most effectively be addressed through instructional 
material provided on or with the product.

It is extremely important that Ammeo provide adequate instruc­
tional material and sufficiently warn the customer of the 
proper installation, use and maintenance of their equipment, 
as well as the consequences of improper use, installation or 
maintenance.

Much of this report is concerned with additional measures- 
Ammeo can take in both the warning information on the product 
itself and the maintenance and installation instructions which . 
are provided in pamphlet form with the product. Such infor­
mation serves two purposes — it can reduce the number o-f 
incidents in the field by better informing personnel who use 
these products of the proper use and maintenance of the products, 
and can serve as evidence of Ammco's efforts to fulfill their 
"duty to warn" of the proper installation, use, and maintenance 
of the products, as well as the consequences of misuse of 'these 
products. This can greatly assist in ftmmco1s "defense should 
there be allegations of product defects related to a 'failure 
to warn.

2
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NalloojI lass Control Service Corporation

X. PRODUCT LINES

Models 880. 890 and 8000 Brake State. Grinders - These machines 
basically function to automatically grind automotive brake 
shoes in order that the shoe Sits the curvature of the brake 
arum. Models 880, 890 and S0Q0 differ only in the type d>£ ' 
clamp which is utilized to hold the shoe in place during the 
grinding operation. The Model 890 is provided with a Model 
Number 8250 fixed anchor brake shoe clamp, the Model 880 is 
provided with a 'Model Number 8150 cam action brake shoe 
clamp, and the Model 8000 is provided with a Model Number 
S050 universal brake shoe clamp.

These products are normally used by car dealers, independent 
garages, service stations, brake specialists, tire dealers, 
or other fa-oilities -who custom grind brake shoes- to match a 
specific set of brake drums. The machines all bear the 
Underwriters Laboratories listing mark.

f The primary product liability exposure associated with the 
j brake shoe grinders is the fact that brake lining material 
I is normally fabricated from an asbestos compound, and during 
/ the grinding operation there is a possibility of introducing 
j asbestos fibers into the air. The operator operating the 
L/J^uipment could conceivably breathe these fibers, Ammco has 
'“ addressed this potential hazard through a dust collection 

system which, if properly installed and maintained, is 
designed to protect the operator from breathing asbestos 
fibers. .The system operates primarily by a blower which 
takes the material ground off the brake shoes and conveys 
this to a disposable plastic bag for removal. This system 
represents an improved version of a dust collection system. 
The new dust collection system was initially marketed for 
retrofitting on existing machines, but is now also standard 

■ equipment on all brake grinders. The old version of the dust 
collection system consisted of a fabric bag which had to be 
emptied by the machine operator when it was filled to a 
certain level and then reinstalled on the machine. The new 
system, which is now standard on all brake grinders, consists 
of a disposable plastic bag which fits into a metal canister. 
The disposable bag is fabricated from a heavy gauge, red 
plastic and is marked with the wording "CAUTION - Contains 
Asbestos Fibers - Avoid Creating Lust - Breathing Oust May 
Cause Serious Bodily Harm. " The metal canister has holes in 
the bottom, so that if the customer attempted to use the dust 
collection system without the plastic bag installed, the 
grinding dust would fall an the floor.

3
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NATLSCO
Nâilcrtal Loss Control Service Corporation

INTRODUCTION

A Product Safety Survey was conducted by National Loss Control 
Service Corporation (KATLSCO) for Ammcd Tools, Inc. in North 

a Chicago, Illinois.

: The purpose of the survey and report was to review the product
liability exposures associated with the Model Numbers 880,

| 890' and 8000 brake shoe grinders, as well as the Model Number
1250 brake washer, included in this review is an analysis of 
the product liability exposures and methods used to minimize 

I -these exposures in each of the following corporate functional
areas:I

j Engineering

[ Quality Control

Assembly and Operating Instructions

The report includes recommendations on the types of additional 
activities, or on the types of revisions to existing service 
manuals and warning labels, which should be implemented to 
further control potential liability exposures.

We wish to express our appreciation to Mr. Robert Hampton for 
the courtesy and cooperation extended during our survey.

All' recommendations developed in this report are based upon . 
information supplied by the client, sound engineering and 
management practices, and the professional judgment of 
NATLSCO‘s consulting staff.

The report is divided into the following four segments;

General Conclusions - This section summarizes our 
findings regarding the product liability exposures 
associated with the four products studied.

Product Lines - This section describes the four 
products which were studied and the potential product 
liability exposures of each.

Corporate Functions - This section describes the 
exposures associated with the corporate operations 
and recommends solutions in- greater detail.

Recommendations - This section summarizes all 
recommendations made in the body of -the report.

I.

II.

j  H I -

I
1

I V .
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Model 12 50 Brake Assembly Washer - The Model 1250 ¡assembly 
■washer is intended to enable a mechanic to wash the entire 
brake shoe assembly without causing asbestos fibers to-enter 
the air. This system was developed as an alternative to the 
practice which has been in wide use by brake mechanics of 
blowing the asbestos dust from the brake shoes by means of 
compressed 'air prior to beginning work on the brake assemblies. 
This practice .tends to create a great deal of asbestos dust in 
the air. The Model 1250 brake assembly washer consists of a 
gun assembly and a wash pan assembly. Basically, the operation 
consists of spraying a detergent solution over the brake drum 
to wet down the brake parts and allow the dust and asbestos 
fibers to fall suspended in water into the wash pan assembly.

Although the brake assembly washer is a product intended to 
reduce the potential hazards associated with cleaning the 
asbestos particles from the brake assembly, there is still 
some product liability exposure associated with the use of 
the system. Por example, when the washer has not been in use 
over an extended period of time, the detergent fluid will drain 
into the sump, and there will be some initial air coming out of 
the gun prior to the solution. This could result in asbestos 
dust being blown around the area: This situation is addressed 
in the brake assembly washer operating and assembly instructions 
included as Illustrations 1 and 1 of this report.

In addition, there is some liability exposure associated with 
the potential misuse of the brake assembly -washer in that this 
product could be used with flammable solvents for parts washing 
and degreasing. This is an undesirable application, partic­
ularly since- there is no cover provided over the top of the 
wash pan assembly. • ‘

Warning Labels

Models 8BO, S9Q and 8000 Brake shoe Grinders - There are several 
warning" labels-provided on the brake shoe grinders. The label . 
included as Illustration 3 of this report is provided on the 
top of the abrasive belt guard. The label included as Illus­
tration 4 of this report is provided on the metal ring and 
guard assembly of the dust collection system. The label 
included as Illustration 5 of this report is riveted to the 
main base assembly of the brake shoe grinder.

V
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In addition, there are several precautionary and instructional 
tags -which are provided on each brake grinder. Illustrations 
S and 7 represent the caution tag -which, is provided to indicate 
operating voltage fox which the grinder is factory wired. 
Illustrations 8 and 9 represent-the motor manufacturer's 
recommendations for installation, running overload protection, 
lubrication, and sizing of branch circuit conductors.

Model 1250 Brake Assembly Washer ~ At the present time, there 
are no precautionary or warning labels, provided on the brake 
-assembly-washer. We recommend that such a label be developed, 
and include several items:

1. The brake washer assembly utilizes a nonflammable 
detergent solution in water. Ammco sells packets 
of detergent to be added to one gallon quantities 
of water. Because of the utility and simplicity of 
the brake assembly washer, it may be attractive for 
service or maintenance personnel using the equipment 
for parts washing to substitute a petroleum base 
solvent for the detergent, Such solvents would act 
as a more effective degreasing agent and be used to 
clean other parts or for other applications in the 
service area. Although the present instructions for 
this unit include a cautionary statement indicating 
"DO NOT USE GASOLINE OR FLAMMABLE SOLVENTS," such a 
statement is not marked on -the product itself. It is 
recommended that a cautionary label be developed and 
applied to the unit. The content or wording of such 
a label should be similar to the wording which is

1 presently contained on the-back of the assembly- and 
operating instructions, included as Illustration 2 of 
this report.

2. It is not uncommon for the brake drums to be corroded
t o  t h e  w h e e l  h u b  a n d  s t u d  a s s e m b l y ,  r e q u i r i n g  t h a t  t h e
drum be hit with the hammer in order to loosen it prior 
to removal. These striking blows to the drum can often 
create significant amounts of dust, it is recommended 
that the warning label for the brake assembly washer 
include instructions for the ̂ user to wet down the 
entire brake drum assembly with the solution prior to 
removal of the brake drum itself.

5
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3. in addition, it is recommended that the warning 
label placed on the wash pan assembly caution the 
user regarding the necessity to start the pumping 
action by aiming the gun into the pan and depressing 
the trigger, prior to commencing washing of the 
brake assembly.

For a warning label to be effective, it is important that the 
label remain legible throughout the life of the product on. 
which it is applied. The warning label on the abrasive belt 
guard (Illustration 3) is coated with a plastic film, while 
the label on the dust collector (Illustration 4} is fabri­
cated from uncoated paper. We .recommend that Airmco- carefully • 
evaluate the.various types of labels, inks, and adhesives 
available, and select the type ox label^which exhibits the .. 
optimum durability over an extended period Of time. ■*“.

6
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XI . EHGIÎJSERING

In an effort, to evaluate the effectiveness -of the new dust 
collection system in controlling the emissions of asbestos 
fibers from the brake grinders, Ammco recently hired an 
independent consulting firm to measure the extent to which 
an operator is exposed to asbestos when operating the brake 
shoe grinding machine. Tests were performed on both a well 
maintained unit and a poorly maintained unit. The test 
report for these tests concluded that "asbestos concentrations 
as determined do seem to indicate that the present OSHA ceil­
ing limits would not be exceeded during brake dressing on a 
properly maintained brake shoe grinder.11

Ammco has recently instituted some changes to the new dust 
collection system on the brake shoe grinders. The plastic 
dust collection bag has been decreased in size. Originally, 
a standard size plastic bag was utilized, but this bag was 
too large, and the installation of the oversize bag could 
result in a bunching of the plastic bag around the outer rim 
of the metal collection drum. This could result in small 
gaps around the rubber gasket where the drum is fastened to 
the underside of the collection system's fabric bag, resulting 
in emissions of asbestos fibers during operation of the 
machine. Ammco has discontinued the use of'this larger bag 
and now supplies a smaller bag designed specifically for the 
dust collection system, eliminating the problem of the 
collection bag bunching up.b
Ammco has also recently developed an arbor plug for use on 
its Models 380, 890 and 8000 brake shoe grinders, The purpose 
cf this plug is to prevent brake shoe dust build-up in the 
arbor and to improve the air flow through the abrasive belt 
guard to -the dust collection system. The installation in­
struction sheet for the arbor plug is included as Illustration 
12 of this report.

V 7
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III, QUALITY CONTROL

When each brake shoe grinder is completely assembled, each 
unit is calibrated by adjusting the settings for specific 
shoe sizes. In addition, each unit is tested, but this test 
consists basically of operating the unit to verify that the 
motor is electrically operable. A log is kept of the serial 
numbers for each unit versus the motor si2e and type which 
is provided, as there are several different motors available 
for the brake shoe grinders. It is at this final inspection 
point that all appropriate warning labels are put on the 
units, and the units are tagged with the tags which normally 
are put on the unit. The service and-maintenance information 
is put along with the unit into the packing crate.

Aside from the log of serial numbers which is kept, there is 
no record kept of the calibration or quality control in­
spection or tests which are p e r f o r m e d W e  recommend that 
Ammco develop a quality control checklist to be used as a 
final check on the assembly of tha brake shoe grinders. This 
checklist should list all the critical items which the oper­
ator should check  prior to shippingthe machine. For example, 
the following items should be verified.

1. All warning labels firmly secured in plaoe.

2. Calibration of the unit.

3 Operation of the unit,

4. Inclusion of the service manual.

It is recommended that a checklist form be developed for this 
purpose, and that the form include a space for the inspector 
to record the serial number of each machine checked, the 
manufacturing date, and the verification that all of the 
various inspections and tests have been performed. These 
completed forms should be kept as part of the permanent 
quality control records of the machine.

•w-
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IV. ASSEMBLY M D  OPSRATIM~G INSTRUCTIONS

Brake Assembly Washer Model 1250

The brake assembly washer is presently being provided with the 
assembly and operating instructions included as Illustrations 
1 and 2 of this report. As discussed earlier in this report, 
it is not uncommon fcr a brake mechanic to hammer on a~ 
corroded drum to attempt to loosen it prior to removal of the 
drum for servicing the brakes. These striking blows to the 
drum can create significant amounts of dust, and asbestos 
particles inside the brake assembly can be blown into the air. 
This fact was borne out by the analysis conducted by the 
independent test laboratory. He recommend that the brake 
assembly washer instructions be modified to include an initial 
step in the process Where the entire brake drum assembly is 
wetted down with solution prior to removal of the brake drum 
itself. This should be depicted in the instructions by means 
of a photograph, as well as written copy. In addition, a 
separate set of cautionary instructions should be included 
on this instruction sheet. These precautionary instructions 
should precede the operating instructions and should be 
printed in red or some other brightly contrasting color for 
emphasis. The following areas should be emphasized in the 
set of precautionary or safety instructions!

1. The fact that the entire brake drum should be wetted 
down prior to removal of the drum.U

2. The fact that the user should assure that the pumping 
action of the detergent solution has been started 
prior to aiming the gun, into the brake assembly.

3. The fact that the brake assembly washer should never 
be used with gasoline or other flammable solvents.

Models 8B0, 890 and 8000 Brake Shoe Grinders

At the present time, the Models S80, 890 and 8000 brake shoe 
grinders are provided with an "Operating Instructions and 
Parts Identification" manual. This manual is an 8% x. 11 
brochure which is some 12 pages long and is intendea_to be 
kept in a loose leaf binder by the customer.
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It is extremely important that this manual effectively 
communicate the proper operation and maintenance procedures 
far the brake shoe grinders, since, to a large degree,-the 
effectiveness of the dust collection system in controlling 
the asbestos dust exposure is dependent upon proper in­
stallation and maintenance of the system. In addition, it 
is important that ftmmco warn the user not only of the proper 
procedures and steps- to be taken in operating and maintaining 
the equipment, but also of the consequences of the user not 
following these instructions. We have reviewed the present. 
manual referenced above {flmmco Publication No. 8818-6-761 
and have the following recommendations for additional infor­
mation and revisions to the manual:

1, It is recommended that the inside front cover of the 
manual have a set of safety instructions printed in 
red or some other brightly contrasting color and 
entitled “IMPORTANT." . These instructions should be 
a summary of the information presently dispersed 
throughout the manual related to the proper use and 
maintenance of the dust collection system, as well 
as other precautions which must be taken to assure . 
the environmental safety of'the individual operator.
The areas addressed in these safety instructions 
should include, but not be limited to, the following;

a) A statement indicating that breathing asbestos 
dust may cause serious bodily harm.

b) A statement indicating that the dust collection
>• system must be properly cleaned and maintained

for continued safe operation.

a) A statement indicating that the grinder should 
never be operated without the disposal bag 
properly installed.

■ d) A statement indicating that only Ammco replace­
ment bags should be used.

e) A statement cautioning the user to only use 
Ammco abrasive belts.

f) A statement cautioning the user not to remove 
more than .005“ on any one cut.

V
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2. Page 3 of the manual should illustrate the new dust 
collection, system, which we understand is now standard 
on all models» In addition, the appropriate instruc­
tions for this dust collection system'{see Illustra­
tions 10 and 11) should also be included on Page 3.

3, Page 4 of the manual contains instructions for replacing 
the abrasive belt, which actually does the grinding of 
the braJcB shoe material. Replacement of this belt 
requires removal of the cylindrical abrasive belt guard* 
In addition to protecting the user from accidental 
contact with the grinding surface of the machine, the 
guard housing serves as a means for collecting the 
asbestos dust from the grinding operation before it is 
sucked into the collection bag. Therefore, the. abrasive 
belt guard is somewhat critical to the safe operation of 
the machine, we recommend that the instructions for 
replacing the abrasive belt include a step advising the 
user to replace the abrasive guard after the belt has 
been installed. This should be shown both graphically 
and also indicated in the copy of the instructions.

4. Page 4 of. the manual also includes some lubrication 
instructions for the machine, as well as a paragraph 
statingi "In general, keep a clean work area. For your 
environmental safety, do not allow asbestos dust to 
accumulate anywhere but in the Amrnca dust bag or in 
closed containers." It is recommended that this para­
graph be highlighted by printing in a different color, 
printing in bold print, or some other graphic technique

“ in order to emphasize its importance. In addition, the . 
paragraph Should include a statement to the effect that 
any accumulation of dust could be ah indication that 
the dust collection system is either not functioning 
properly or the dust collection bag needs to be changed.

5, Page 4 of the Introduction Manual includes a set of 
statements under the general head ing “CAUTIONS . " These 
cautionary statements should also be highlighted by 
means of contrasting color, bold print, or other graphic 
techniques. In addition, it is recommended that the 
Statement “DO NOT REMOVE MORE THAN ,005 INCHES ON ANY 
ONE COT - MORE WILL ONLY SLOW THE MOTOR AND REDUCE DUST 
COLLECTION EFFICIENCY" be expanded to provide a more 
specific indication of the consequences of having reduced 
dust collection efficiency and the potential dangers 
associated with asbestos dust.

•v
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6. Page S of the Instruction Manual contains, general 
operating instructions. The right-hand column on 
this page begins with the heading "GRINDING t h e SHOE:
BEFORE STARTING THE MOTOR., .," Xt is recommended that 
this.section of the instructions he expanded to include

” some copy indicating that the operator should verify 
that the dust collection system, as well as the 
abrasive belt guard/ are properly installed on the ■ 
machine prior to starting the motor.

7. Pages 6 through 11 of the manual are basically replace­
ment parts lists and illustrations. When the manual 
is revised, the parts list should include the new dust 
collection system parts, including the replacement bags. 
These bags are a heavy-gauge red plastic, designed and 
sized specially for the brake shoe washer, and include
a cautionary statement. Because these bags are quite 
similar to commonly available plastic trash collection 
bags, it is foreseeable that the user of the machine 
would substitute such bags rather than order the proper 
bags through Ammco. It is recommended that the re­
placement parts portion of the manual include a 
statement to the effect that the bags have been 
specially designed for use with the asbestos dust 
collection system and other bags should not be sub- 

• stituted,

8. At the present time, the motor manufacturer’s installation, 
running overload protection, lubrication, and branch cir­
cuit conductor sizing instructions axe included on a tag

- which is attached to the brake shoe grinders when they 
are "shipped to the customer, We believe that it is 
highly likely that this tag will be discarded once the 
machine is installed. Since the tag contains important 
information "related to the safe use and operation of the 
equipment, it is recommended that the motor manufacturer's 
information be duplicated and provided as part of Ammco's 
assembly and operating instructions manual.

Turbor Plug Instruction Sheet (No, 11181)

The arbor plug is intended to be installed in the arbor for 
the abrasive belt, and is intended to prevent brake shoe build­
up in the arbor in order to improve the air flow through the 
abrasive belt guard to the dust collection system. In order
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ta install the arbor plug,' the abrasive belt guard Mist ha- 
removed, Since the abrasive belt guard is critical to the 
s a f e  operation of the machine and the effective operation 
of the dust collection system, it is recommended that the 
instructions for the arbor plug installation include, as 
a final step, instructions to reinstall the abrasive belt 
guard.

13
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V . SUMMARY OP REC OMMENDAT TONS ■

WARNING LABELS

X, Xt is recommended that a precautionary or warning label 
be developed for the Model 1250 brake assembly washer. 
This label should address the potential exposures 
associated -with using a flammable solvent with the brake 
assembly washejr, not wetting down the brake assembly 
prior to removal of the drum« and the potential fox air • 
coming out of the gun assembly when the unit has not 
bean used over an extended period of time.

2. Ammco should review the physical characteristics of 
warning labels and determine the label material, ink, 
and adhesive which will afford the optimum durability 
over an extended period of time.

q u a l i t y  c o n t r o l

5. We recommend that Ammco develop a quality control check­
list to assist assembly personnel in the final inspection 
of the brake shoe grinders, as Well as to serve as a 
record of the fact that such inspections have been con­
ducted .

ASSEMBLY AMD OPERATING INSTRUCTIONS 

Brake Assembly Washer

4. It is- recommended that the brake assembly washer in­
structions be modified to include an initial step in 
the process- where the entire brake drum assembly is
wetted down prior to removal of the brake drum itself.

5. A set of precautionary instructions should be included 
and should be printed in red or other brightly contrast­
ing color for emphasis. These instructions should 
precede the operating instructions.

1 4
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Brake Shoe Grinders >,

6 . It is recommended that the inside front cover of the 
instruction manual have a sat of safety instructions 
printed in red or brightly contrasting color, and 
entitled ‘'IMPORTANT „"

7. The manual should illustrate the new dust collection 
system which is now standard on all models, and should 
include appropriate instructions for this system.

8. The instructions for replacing the abrasive belt should 
include a step instructing the user to replace the 
abrasive guard after the belt has been installed.

9. It is recommended that an Page 4 of the manual, under 
the “Lubrication Instructions," the paragraph relating 
to asbestos dust include a -statement indicating that 
any accumulation of dust could be an indication that 
the dust collection system is either not functioning 
properly or the dust collection bag needs to be changed.

10. It is recommended that the statement "DO NOT REMOVE 
MORE THAN .005 INCHES ON ANY ONE CUT - MORE WILL ONLY 
SLOW THE MOTOR AND REDUCE DUST COLLECTION EFFICIENCY" 
be expanded to include specific indications of the 
consequences of having reduced dust collection 
efficiency and the potential dangers associated with 
asbestos dart.

11. " It is recommended that the instructions "BEFORE STARTING .
MOTOR..." include instructions to the operator to verify 
that the dust collection system, as well as the abrasive 
belt guard, are properly installed on the machine prior 
to starting the motor,

12. The parts list section of the manual should include the 
parts for the new dust collection system, including 
replacement bags.

13. it is recommended that the manual include a statement 
indicating that the collection bags have been specially 
designed for use with the dust collection system., and 
other bags should not be substituted.

1 5
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14. It Is recommended that the motor manufacturer's in­
structions related to installation, running- overload, 
protection, lubrication, and branch circuit conductor 
sizing be duplicated in Atnmco's manual.

15. The arbor plug instruction sheet should include, as a 
final step, instructions to reinstall the abrasive 
belt guard.

Respectfully submitted,

E, Ii. Ziemba
Manager, Product Safety Services 
Direct Dial Numbers 312/540-2016

July 7, 1978
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INDUSTRIAL HT DIE WE RETORT
TOR

_i
AMMCO TOOLS 

WORTH C3ICAOO, ILLINOIS

The purpose of this NATLSCQ Indus t r i l l  Hygiene study and report is to assist you, the 
client, in  your responsibility to establish end m aintain a  loss control program to prevent 
Illness and injury to your employees and others, NATLSCO's activities and 
recommendations are a supplement to , and not a substitute for, any part of your own 
respomibUitier and activities. These NAILSCO services are based Upon information 
supplied, by client management and conditions th a t are readily observable, and should not 
be relied upon exclusively to  prevent all possible Illnesses, injuries o r losses.

INTRODUCTION
This is the report of the Industrial Hygiene study conducted a t this plant In the training 
center on October 2, 1Î6Î, The purpose o f the study was to:

Measure employee exposures to  airborne substances at specific operations as detailed 
in the table in the SUMMARY CP RESULTS section of this report.
Measure general area concentrations of airborne substances a t specific operations as 
detailed in the table in the SUMMARY 0 ?  RESULTS section of this report.

The data presented In this, report represent conditions existing at this location on the day 
of this study.

SUMMARY OP-RESULTS
Detailed results of this study may be found in the attached tables a t the end of this report.
Employee exposures to  airborne substances expressed as a percentage of the OSHA 
Permissible Exposure Limit (PEL) and the American Conference of Governmental 
Industrial Hygienists (ACGIH) Threshold Limit Value (TLV) were as shown below.
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An exposure which is greater thm  lflO'94 o£ the PEL or TLV Ls excessive.

*4 of
DBPARTKENT/LO CATION CONTAMINANT PEL TLV

Brake removal, wishing, 
grinding and reassembly

asbestos S5-115 8.S-H .5

Washing brakes only asbestos <5.0 <1.0
Grinding shoes only asbestos 240 24
General area sample/removal 
washing, and re assembly, no 
grinding

asbestos <5.6 <1.0

General area sample/removal 
washing, and reassembly and 
grinding in background

asbestos <5.0. <1.0

General are* sample/teoteval
front disc brakes Without 
washing, etc ,, no grinding

xsbçsÇp? <5.0 <1.0

General ares sample,'hag 15-45 1-5-4.5 .
collection system
The study was conducted In the new trebling center facility which consists of seven hey 
trees. The heating/alr conditioning system wes in operation during this study.
Remove! and replacement with ground "brake shoes W*S done on a 19 Bfl K-5 Blazer. This 
Vehicle was equipped with brake drums in the resr and disc brakes in the front- This vehicle was used for all samples 18-723 through 18-728.
Removal, -washing, wire brushing, and reassembly operations were conducted on a 1964 
Dodge Coronet. No grinding o[ shoes -was performed during this sampling period. Only 
rear brake drums were removed. This vehicle was used for sample 16-729.
Washing operations were conducted using the AKMCO Washer Model 1150 and grinding 
■ was conducted with the AMMCO Grinder 8000, Brake washer cleaner Pt# SP-20972—P 
& G 60442—Product *1256 was utilized in the washer system  during this study.

RECOMMENDATIONS
The following recommendations are made in accordance with the Pederal OSHA Asbestos 
Standard L910.1001.
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These recommendations are only the major points o£ this standard, therefore, the standard
should he used is  a source of the other requirements.
1. Further engineering controls should be investigated for the AMMCO Grinder 3006 

since *L exposures during grinding operations were found to be in excess o£ the new OS HA Permissible Exposure Limit, This t*Ct Is noted In samples ii-726  rad, 
18-730 which, were sampling periods for grinding operations only.

2. Until such time ss engineering and/or administrative controls era  reduce excessive 
employee exposure to asbestos to below the new OSHA Perm issible. Exposure 
Limits, employees should be Issued sn<i required to  w e ir  NIOSH/MSHA tpprovod 
resplritors, affording protection against asbestos when conducting to t i l  brake 
removals and grinding shoes.

3. The m etal pans used under the brake drum to eatch w etted m aterial should be 
cleaned after each use. The m aterial on these trays should be considered 
contaminated with asbestos; thus, proper disposal methods according to  the Federal 
Register 1910.1001 should be followed.

4. Disposable type cloths should be used instead of cloths requiring laundering, since 
the Cloths are considered to be contaminated w ith  asbestos from wiping down the 
brake parts. If laundered cloths are used, the laundry facility wilt need to he notified in writing according to OSHA Regulation 1910.1001.

EQUIPMENT AND STUDY PROCSPUEES
Breathing tone samples were collected by attaching the sampleT in the “breathing tone” 
of the operator(s) being monitored. The “breathing zone" is defined as a hemisphere two 
feet in  diam eter centered or. and in front of the employee’s head.
Asbestos samples were collected on 37mra and/or 25mm mixed cellulose ester membrane 
filters with the outer face cap of the filter cassette removed using MSA Model G or S Pumps. 37mm filters were used for general area monitoring and 25ram  filters for personal 
sampling. Samples were collected at * flow ra te  of 2.0 liters per m in u te  for the time periods reported in Table L The air flow rate through each filter was checked before, 
during, rad after the sampling period with a filter In. line using a Brooks precision 
rotam eter, inventory number 12 . Samples were counted for fibers greater than five 
micro m eters la length rad with a length to width ratio  of at least three to erne using phase 
contrast illumination a t 4S0X magnification in accordance with the requirements of OSHA 
29CFR 1910.1091.
Sample flow rates were initially set and periodically checked during the sampling periods 
With a Brooks Precision Rotameter (Laboratory inventory number 11 -  high flow). This 
ro tam eter was calibrated against a bubble flow m eter, which is a primary standard.
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All samples for laboratory analysis collected during this study were subm itted for analysis 
to the NATLSCO Environmental Sciences Labor*.tory, which is accredited by the 
American Industrial Hygiene Association.
Where tw o or more simples were collected to  ev ilu ite in  employee's exposure, the time 
weighted tverage exposure wis determined from the formula:

TWAE * ClTi + CjT^ -t . ,. CftTp.
I s

Where denotes the concentration of contaminant number 1 during time period Tj, «id 
Ts is the to t i l  duritlon of sampling (Tl + T3 + • . .  Tn>.
OSHA Permissible Exposure Limits ire  taken from the OSKA Safety ind H ealth Standards 
29 CFR 1910.1001.
TLV's re fe r to  the American Conference of Governmental Industrial Hygienists Threshold. 
Lim it Values for Chemical Substances and Physical Agents in the Workroom Environment" 
I986-S? Edition, The TLVs, according to  the Preface of the above publication, refer to 
aix concentrations of substances which "represent conditions under which i t  Is believed 
th a t nearly all workers may be repeatedly exposed day a fte r day without adverse effect". 
The ACGIH also states tha t their TLWi are intended tu be applied only by persons trained 
in Industrial hygiene and used in the control of occupational health hazards, and th a t they 
should not be used as fine lines between safe and unsafe conditions.

DISCUSSION
The new OSn'A Asbestos Standard I9IG.IO01 became effective Inly 21, 1986. However, I t  
should be noted th a t the following sections of tha t standard have been stayed by the 
O ffice of Management and Budget, They are:

(d)(2)
<<SXS)
(d)(5)(d)(7)
(f)(2)
(gXSXi)
<>)(5)
( l)
( m )

Please re fe r to the enclosed copy of 1910.1001 for further requirements of the asbestos 
standard.
Through discussion with the senior training instructor, It was determ ined that the 
following conditions exist for clients th a t utilize the AMMCO Washer and Grinder equipment.
1. A typical NAPA grinder may grind 4 shoes and then cut 2 drums for a routine work 

day.

H O l  2 1
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i .  A service station mechanic may normally conduct three brake jobs per ¿ay as an 
average which would consist o£ washing, grinding approximately 3 sets (6 shoes), and reassembly,

5. In special cases, It is possible for a NAPA dealer selling high volumes of brake shots 
to conduct grinding Eox-i-full workshl£t (?-hoor day).

In reviewing the data in Table I. It is shown th a t any grinding of asbestos brake shoes will 
Create exposures to asbestos in excess of the current OSHA lim it. Therefore, nay service 
station  mechanic or NAPA type dealer would be overexposed to  asbestos if asbestos brake 
shoes a r t  ground. It should be noted tha t, if the brakes are replaced w ith ncm-asbestlfora 
brake», the operators' exposures would he within the current lim its, since the old asbestos , 
shoes are only washed and discarded In their entirety.
Washing operations as noted in sample 18-725, IB-737, 18-728, and 18-729 indicate that 
employees would not he overexposed to asbestos when performing washing operations 
and/or when the entire brake pad unit is removed.
I t is this hygienist's opinion that old brake shoes, w hether Containing asbestos o r not, should be washed prior to removal and non-asbestiform brake shoes should be installed to 
elim inate the grinding process to minimise the operators exposures to  asbestos.
During this study, i t  was noted th a t laundered type cloths were used to wipe down the 
brake drums once washed. In addition, the w ater in the collection trays were put down 
the drain. According to the OSHA Asbestos standard. All this equipment would be 
considered contaminated. Therefore, special disposal methods according to the standard 
should be  followed.

•— 1
During this study, exposures for brake Jobs were found to be in excess of the current 
lim its; therefore, further requirements, such as providing protective clothing to the 
operators, a] weli as Including them in a Medic»! Surveillance Program would be 
necessary. Please refer to the standard for further requirem ents and discussion on the 
various aspects. .----,
Respectfully submitted,

Laurie E, Coral
Industrial HygienistDirect Dial Number: <312) 540-2872
LBC/ecw
S799H

Attachments: 1910.1001 New OSHA Asbestos standard
ENA ad
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TABLE I

-A-MMCQ TOOLS
NORTH CHICAGO, ILLINOIS

ATMOSPHERIC FIBER CONCENTRATIONS
October 2, 1986

Sample C oncentrationNumber Location Time F1bers/ccs

OSHA Perm issible Exposure Limit (1.910.1001)
OSHA Action LevelACaiH Threshold Limit Value

0.2
0 . 1

- 2.0

OPERATOR'S BREATHING ZONE 
T ra in ing  Center

l 8-723
Ben Darda, Senior t ra in in g  In s tru c to r  
Remove t i r e ,  wash, grind shoes,and 0930/1011 0.02

18-721
reassemble l e f t  side back brake drum 
Remove t i r e ,  wash, grind shoes and 1011/1157 0.23
reassem ble r ig h t  side back brake drum, 
and removed fro n t d isc  brakes and 
reassembled.
TIME WEIGHTED AVERAGE EXPOSURE (Sampling tim e, 2 .4 )(8-hour average)c 0.17
ESTIMATED TIME WEIGHTED AVERAGE EXPGSUSE 0,21

Ben Darda, Senior t ra in in g  In s tru c to r
18-725 Remove back l e f t  side brake drum, washing 0930/0946 0.03
IS—726

and reassembly, no g rind in g  done 
Grinding one se t of shoes (4 to ta l ) 0946/0952 2,8

10-727
(#LS-512-F£-6044 P t. #514 with bag
c o llec tio n ' device on
Remove r ig h t side hack drum, wash and

1022/1027
1013/1022 0,02

18-728 reassem ble, no grinding
Remove fro n t brake d isc  and reassem ble.

1027/1125'1125/1157 <0.02
no washing or grinding
TIME WEIGHTED AVERAGE EXPOSURE (Sampling ESTIMATED TIME WEIGHTED AVERAGE EXPOSURE tim e, 2.4 hours) <0.23(8-hour average)c <2.0

H 0 1  2 3



AKHCO TOOLS
«ORTH CHICAGO, ILLINOIS

TABLE I
Page -2-

ATHOSPHERIC fiber CONCENTRATIONS
October 2, 1986

SampleNumber Location
C oncentrationTime F1feers/cca

•18-729
Sen Oarda, Senior tra in in g  in s tru c to r  
Hashing two rear brake drums (removed brakes #3H-fF-11-04Z-8-KS) disassem bled, 
washed, wire brushed back p la te ,  and 
reassembled 2 shoes each side (1 s e t ) .
No g rind ing .

1354/1454 <0.01

Sampling tim e, 1.0 hourESTIMATED TIME WEIGHTED AVERAGE EXPOSURE (8-hour average)«: <0.01

18-730
Ken L aurel, R A D  M achinist 
Grinding 2.5 sets of shoes to  9 .5"
<11 ameter(LS-51Z-TE-6078-9, P t. #246, 
LS-512-fE6044-Pt. #514, KAH-30-FE 
-P t .  #462) with bag c o lle c tio n  system on

1500/1621 0.48

Sampling time, 1.3 hoursEST[HATED TIKE WEIGHTED AVERAGE EXPOSURE (8-hour average)c 0.48

GENERAL AREA MEASUREMENTS
18-733 Sample co llected  a.t. back l e f t  s id e  to  

l e f t  of wheel well during removal, 
washing and reassembly, no grinding

0932/1008 <0.01

18-734 Sample co llec ted  a t  back r ig h t  s id e  wheel 
well during removal, washing, and 
reassem bly, grinding conducted 1n 
background

1009/1128 <0.01

18-735 Sample co llec ted  at both f ro n t  wheel 
w ells during removal of f ro n t d isc  
brakes, no washing or grinding

1128/1158 <0,01

18-736 Sample co llec ted  a t  the bag c o lle c tio n  
device approximately 4 Inches from 
bag a t  top pf metal holder

1023/1114 0.03

H 0 1  2 4



TABLE I
Page -3-

ATH0SPHER1C FIBER CONCENTRAT IOHS
October Z. T986

AHHCQ TOOLS
NORTH CHICAGO. ILLINOIS

SampleNumber C oncentration
Location Time F1bers/cca

18-737 Sample co lle c te d  a t  the bag c o lle c tio n  
device approxim ately 4 Inches from bag a t  
top of metal holder

1512/1621 0.09

a f ib e rs  per ec denotes f ib e r s  per cubic cen tim ete r Of a i r .
< -  Denotes a concen tra tion  which Is  le ss  than  the  co ncen tra tion  sp ec ified  

here . The rea l number fo r th is  sample 1 t below our lower l im it  of 
d e te c tio n  fo r  th e  a n a ly tic a l  method.

c Estim ated Time-Weighted Average Exposures (ETWAE) -  The ETWAE 1s
determ ined by making assumptions regard ing  the  co n cen tra tion  of 
asbesto s  to  which opera to rs  w ill be exposed during the  p o rtio n  of the 
day not sampled I f  the o pera tion  runs an e n t i r e  day. This 1s being done as a means of rep resen tin g  the em ployees' 6-hour ETWAE which can 
then be compared to the OSHA PEL (8 -h o u r) . For th is  study, the 
follow ing assumption was made:
Oarda -  0.23 f lb e rs /c c  asbestos fo r  the remainder of the day fo r  the 

long term sampling period of samples 16-723 and 18-724
Barda -  2.8 f lb e r s /c c  asbestos fo r  the rem ainder of the  day For the 

s h o r t  term sampling period of samples 18-725 through 18-723
57S8H

H 0 1 2 5
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1 A. Or maybe Mr. Chasiesn -would know drat. 1 instruction sheet, but what is Exhibit 4? It
2 Q. So one of those two probably would 2 just tells you how to operate or how to change
3 know more abont the sales records? 3 the abrasive element or all of that, or what
4 A. Probably. 4 does it do?
5 Q. And I know yon don't know how far back 5 A. Basically how to operate the piece o f
6 they go, but do you know whether sales records 6 equipment, how to set it up, how to maintain7 still exist for, say, the 1960s and 70s? 7 it, how to use it.8 A. ! don't know that. 8 Q. Okay. And when you were helping to9 Q. Okay. Again, I'd probably want to go 9 assemble the documents for the. deposition

10 to Mr, Chasteen or Mr. Newton? 10 today, can you tell me why it Is that you
11 A. I would think Mr. Chasteen 11 selected Exhibit 4 to be included?
12 Q. Okay. I'm going to mark as Exhibit 12 A. At the time we pulled documents, which
13 No. 4 another document that you produced today 13 was years ago, 1 just boxed up everything that
14 and this is another oversized — 14 I could find that had to do with shoe grinders.
15 (Exhibit 4, Instruction Sheet, so 15 Q. Okay. And does Exhibit 4 contain any
16 marked.) 16 warnings or cautions of any kind regarding
17 Q. Why don't you tell me what Exhibit 4 17 health hazards associated with asbestos?
18 is. I don't want to call it something that 18 A. There’s one caution that tells the
19 it's not. 19 operator to empty the dust bag daily. That’s
20 A. This was just an instruction sheet for 20 the only reference.21 the 2000 shoe grinder, 21 Q. Okay. That caution that you just
22 Q, Model 2000? 22 referred to, that doesn't use the word23 A. Yes. 23 "asbestos," though, does it?24 Q. Can you tell from Exhibit 4, Is there 24 A. No.

55 57
1 any date on that instruction sheet or on the 1 Q, And the dust bag, just so we're clear,
2 diagram itselr? 2 the dust bag would have been a bag attached to3 A. I have April of 1960. 3 the dust collection system that would have been4 Q. Okay. Mr. Mountz, did yon help to 4 collecting some of the brake dust that was
5 accumulate the documents that were produced 5 being ground off the brake linings; is that6 today? 6 right?7 A Yes. j_ 7 A  Correct
8 Q. Okay. These were ail located among 8 Q. And back in 1960 what were the brake
9 Hennessey's documents, Hennessey's records? 9 linings themselves made out of?

10 A. They were, , 10 A  1 don't know for sure.11 Q. Okay. And in 1987 when Hennessey 11 Q, Okay, Have you learned that in 196012 merged with AMMCG, did ail the AMMCO's 12 brake linings were made, at least in part, oat13 corporate documents and records go over to 13 of asbestos?14 Hennessey? 14 A  Yes.15 A  Yes. 15 Q. Okay, When you Joined AMMCO in 1975,16 Q. And I think you told me the same AMMCO 16 were you aware at that time, yourself, that17 facility kept going on with business; yon kept 17 brake linings were made still, in part, out of18 working, they retained the AMMCO name; is that 18 asbestos?
19 right? 19 A. Yes.20 A  Yes. 2Ó Q. Okay. And I think you — well, we'H21 Q. So there-s a lot of fine print on 21 wait until we get to some of the other22 Exhibit 4, and I'm going to spare everybody 22 documents, I guess.23 from having to read it ail, but can you 23 Okay, It looks like from the picture24 basically tell me — you called it an 24 that the brake grinder, the Model 2000, has a

15 (Pages 54 to 57)
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1 label or tag on it that says "Safe-Arc Brake 1 Q, And I think you've testified
2 Shoe Grinders." Was that a trade name? 2 previously that AMMCO first put an asbestos
3 A. Yes. 3 warning on their brake grinders in '73 in
4 Q, That -was a trade name of AMMCO? 4 response to the recent enactment of OSHA; is
5 A. Yes. 5 that fair?
6 Q. And it has the AMMCO logo on there it 6 MR. DELUCA: I'just object to the form
7 appears; is that right? 7 of the question. You can answer it, if  you
8 A, Theold one, correct 8 can, Craig.
9 Q, And -we see the new logo on Exhibit 3? 9 A. Could you ask it again, please?

10 A. Yes. 10 Q, Horrible question. Let me just ask it
11 Q. Okay. Do you know what year the logo 11 again.
12 changed? 12 When was the first time that AMMCO
13 A. No, 1 don't 13 ever put any warning label about asbestos dust
14 Q. Okay, Pm going to mark as Exhibit 5 14 on any of their brake grinders?
15 another document you brought with, you today. 15 A  I think I'd have to go through the
IS (Exhibit 5, Photocopy of 16 instruction -  the old instruction documents to
17 Photograph, so marked.) 17 answer that correctly.
18 Q, Let me just back up one step. 18 Q. Are those in the documents that we're
19 In 1975 when you joined the company, 19 going to look at later?
20 were they still using the old logo, or was it 20 A  Yes.
21 the new logo? 21 Q. If you remember, just iet me know. If
22 A. They had the new logo then. 22 not, we'il just get to it as we go through.
23 MR. DELUCA: I'm unclear. When you 23 So Exhibit 5, again, this was the
24 use the word "logo" what you're referring to on 24 original warning label put on the Model 8925

59 61
1 Exhibit 4. 1 dust collector?
2 MR MEISENKOTHEN: Right here. 2 A. Correct.
3 MR. DELUCA Oh, the picture that's 3 Q, As of '73 When it was first made?
4 there, okay. 4 A Correct.
5 MR, MEISENKOTHEN: Right. 5 Q. That answers my next question, which
6 MR. DELUCA Is that what you're 6 was the Model 8925 dust coBector was made in
7 talking about, Craig? i  7 what year?
8 THE WITNESS: Yes. 8 A 1973.
9 Q. So In '75 when you joined the company, 9 Q. Qkay. Do you know who was the person

10 they >rere already using the new logo thatTs 10 at AMMCO that drafted or created this warning
11 shown on Exhibit 3? 11 label, Exhibit 5?
12 A Yes. 12 A. It was probably our engineering
13 Q. Okay. Mr. Mountz, I’ve marked as 13 manager.
14 Exhibit 5 another document that you've brought 14 Q. Who was that?
15 with you today, and it appears to be a color 15 A  Bob Hampton.
16 photograph of an AMMCO caution label for the 16 Q. Is he still with the company?
17 Model 8925 dust collection system. Can you 17 A  No, he's deceased.
18 teH me am I correct; is that what that is? 18 Q. Do you know whether he ever testified
19 A  Yes, this was a decal that was right 19 in any asbestos cases?
20 on the 8925 system. 20 A  I don’t know if he did. ______ _
21 Q, Okay, And do you know what year 21 Q. Do you know when he passed away?
22 Exhibit 5 was first used by AMMCO? 22 A. 1994.
23 A  That was on the 8925 when it was first 23 Q. So he already passed away at least a
24 produced in 1973. 24 few years before you even gut involved m any

16 (Pages 58 to 61)
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1 asbestos litigation for AMMCO; fa that fair? 1 that came out in, I believe, it was the summer
2 A. Yes. 2 or late '72.
3 Q. Can you tell me where Exhibit 5 would 3 Q. And those wonid be the OSHA
4 have been located on the equipment? 4 regulations regarding asbestos?
5 A. It was at the bench level on foe sheet 5 A Correct,
6 metal frame of the collector. 6 Q. Is there a person at AMMCO back in the
7 Q. Okay. So if we look at Exhibit 3, 7 70s whose job it was, or responsibility It
8 which is the diagram of the collector, can you 8 was, to keep abreast of regulations tike OSHA?
9 show me where the warning label would have 9 A- Bob Hampton did that

10 been? 10 Q. Okay. Who was his successor in that
11 A. It wrapped rigbi-around this sheet U position?
12 metal part. 12 A. Well, iir which position?
13 Q. And how big was the Exhibit 5 warning? 13 Q. The OSHA regulation guy?
14 A, I believe that is full size. 14 A It was probablyBob Chasteen,
15 Q. Oh, okay. So Exhibit 5, you think, is 15 Q, Okay. Do you know what year
16 actual life size? 16 Mr. Hampton left the company?
17 A. I believe so. 17 A  1994.
18 Q. And was it always these colors? 18 Q. When he passed away?
19 A. No. It started out yellow and then 19 A Yes.
20 our corporate colors changed to red and white 20 0. And 1 see on foe warning label it
21 and blue, so that's what foairone is. 21 makes reference to AMMCO No. 5399 disposal bag,
22 MR. MEISENKOTHEN: Let me marie that as 22 That was the part number for foe actual bag on
23 Exhibit 6. 23 the dust collector? It's right here.
24 (Exhibit 6, Photocopy of Label, 24 A. It was foe plastic bag, disposable

63 65
1 so marked.) 1 bag.
2 Q. And Exhibit 6 is another document that 2 Q. And if we're looking at Exhibit 3, the
3 you brought with you today; is that right? 3 plastic bag is the lower portion and foe shaded
4- A. Correct 4 portion on top Is foe fabric bag?
5 Q, And Exhibit 6 is another caution 5 A. Correct
6 label. And can youieli~me how Exhibit 6 6 Q, And the fabric bag on the 8925 dust
7 differs from Exhibit 5? 7 collector, was that made oat of the same
8 A. I believe the only difference is we 8 material as the fabric bag font was on foe
9 changed corporate colors, We got rid of foe 9 Model 2000 brake grinder?

1-0 yellow and went to-white. 10 A. I don't know that
11 Q. So Exhibit 5 is a life size true color 11 Q. Okay. Do you know whether the fabric
12 copy of the original warning on foe dust 12 bag on the Model 8925 ever changed during your
13 collector? 13 tenure with the company?
14 A. Correct 14 A. Not that 1 know of.
15 Q. And Exhibit 6 is a life size true 15 Q, Over the course of your tenure with
16 color copy of the-warning when the colors 16 the company, have part of your non-litigation
17 changed? 17 job responsibilities been engineering duties
18 A. Yes. 18 with respect to the Model 8925 dust collector?
19 Q. And what year was that? 19 A Yea, I support ail produce.
20 A. I believe it was 75 or 76. 20 Q. Okay. And can you tell me what you
21 Q. Okay. And what was the impetus for 21 personally have done, if anything, with respect
22 the original creation and attachment of Exhibit 22 to foe Model 8925 dust collector from an
23 5 to the dust collector? 23 engineering perspective?
24 A. That would be foe OSHA regulations 24 A. I think we changed manufacturers of

17 (Pages 62 to 65)
EPPLEY COURT REPORTING, LLC

(508) 478-9795



Craig Mountz June 26, 2007

1
_2

3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24

106
(Exhibit 18, AMMCO Document, so 
marked.)

Q. I've marked as Exhibit 17 the data 
that goes with Exhibit 18, which is the January 
'78 industrial hygiene study by NATLSCO?

A. Correct.
Q. So Exhibit 17 and 18 go together?
A. Correct
Q. * Okay. And are Exhibit 17 and 18 a 

copy of an industrial hygiene survey done by 
NATLSCO regarding asbestos exposure from 
working with an AMMCO brake grinder?

A. Yes.
MR. DELUCA: 1 sort of fell asleep 

there, I apologize. Can you just read that 
last question.

(Testimony read back by 
reporter.)

MR DELUCA: You answered that right?
THE WITNESS; Yes.

Q. And again, would your knowledge of 
Exhibit 17 and 18 be based on just your review 
of Exhibits 17 and 18?

A  I was actually involved in setting

1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
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20 
21 
22
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24
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is?

A. This was basically a product review of 
our equipment

Q. What equipment?
A, The shoe grinders arid the brake 

washers,
Q. Okay. And was the purpose to 

determine whether there was any asbestos 
exposure?

A. These were more the internal, the 
engineering and quality control and 
manufacturing assembly, what would you call 
them, requirements or kind of quality control 
of the manufacturing of the units,

Q. Internal to AMMCO?
A. Yes.
Q. And was that document drafted by 

employees of AMMCO?
A. No. This whole thing is by NATLSCO,
Q. Okay. Did any part of Exhibit 19 have 

anything to do with asbestos exposure?
A. I think it was a follow-up to the 

previous, the January study.
Q. Follow-up to Exhibit 17 and 18?

107 109
1 this one up. 1 A. Correct
2 Q. Okay. And that's the Jannary 78? 2 Q, Okay. And did you have anything to do
3 A. Yes. 3 with the drafting, editing, or reviewing or
4 Q. And can you tell me what your 4 preparation of Exhibit 19?
5 involvement was? 5 A  No. This complete document was by
6 A  It was basically communication with 6 NATLSCO.

i 7 the company to set up ihe.-date, setup the 7 (Exhibit 20, Document Titled
ft facility with the people, purchase the brake 8 Asbestos Study for AMMCO Tools,
9 shoes, just - 9 So iiaSrSccii.)

10 Q, Logistics? 10 Q. Okay. And Exhibit 20 is another
11 A. Just logistics, pull everything 11 document that you produced today; is that
12 together for the test 12 right?
13 Q. Did you have anything to do with the 13 A. Correct14 collection, the analysis, or the interpretation 14 Q. And that's entitled Asbestos Study For
15 of any of the results or samples? 15 AMMCO Tools, and what's the date of that one?
16 A. No, NATLSCO are the experts. They 16 A. This one is June 5,1973.

v _ X> came in and they ran the whole study. 17 Q. And what was — it says "Asbestos
18 (Exhibit 19, Product Safety 18 Study." What were they studying?
19 Survey, so marked.) 19 A. Brake shoe grinders.
20 Q. Exhibit 19 is a product safety survey 20 Q. They were studying exposure to
21 for AMMCO dated July 7,1978 by NATLSCO; is 21 asbestos from the use of brake shoe grinders?
22 that right? 22 A  In conjunction with our 8925 dusi
23 A. Correct 23 collection system.
2 4 Q. And can you tell me what that document 2 4 Q. Okay. So this would have been pretty

28 (Pages 106 to 109)
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Aromco Tools, Inc.
North Chicago, Illinois 
Page Two

sample was removed to expose the entire area' of the filter during 
sample collection. Air was drawn through the filter at 2.0 liters 
per minute, and the sampling media w a s ■positioned as close as 
possible to the breathing zone of the exposed employee, except 
for the general 'area samples which were positioned at indicated 
locations, at approximate breathing zone height unless otherwise 
noted in the tables.

.Subsequent to collection, the filters were, brought to the HATDSCQ 
Environmental Sciences laboratory where fibers were counted on 
the filters using phase contrast microscopy techniques at a magni­
fication of 450. The KATLSCQ Environmental' Sciences' laboratory 
is accredited by the American Industrial Hygiene Association -and 
licensed by the tr,S. Department of Health, Education, and Welfare’s 
Center for Disease Control.

The Time-Weighted Average Exposure was. calculated using the for­
mula t

C t T i  fr C 9 T ?  +  
T s

•  C n T n

Where C represents the contaminant concentration, T thé sampling 
time at that concentration, and Ts represents the total sampling 
time. .

The conditions under Which air sampling was conducted is defined 
as follows ;

Work room:

2- Grinders;

60'1H x 38'6" x  19'4“ (height)
or 44,727 ft.3
All doors and bays closed '
Ventilation in the room consisted of recirculating 
warm air through 2 warm air returns mounted about 
10 feet above the floor.

Two Model 880 brake shoe grinders were used, both 
equipped with Model 8150 earn action brake shoe 
clamp, and the Model 8925 Dust Collection system. 
It is felt that air sampling results would have 
be similar with the.other grinders (Model 890 
and 8000) since they differ only in the type of 
brake shoe clamp employed. The sanding drums bn 
each grinder rotated at 3450 rpm. The-grinders 
were positioned a few feet apart on ‘the south 
side of the room

.The "poorly maintained" brake shoe grinder was 
several years old, and had been used considerably. 
The inner plastic 'collection bag of the 8925 dust

V V . i W i  V U - J
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collection system was about half full. The bag 
was oversized, and as .a .result was bunched in 
spots around the outer rim of the metal collection 
drum. As a result, small gaps were present around 
the-rubber gasket where the drum is fastened to 
the underside of the collection system fabric bag.
It was observed that puffs of dust were blown out 
from around the gasket during start-up of the 
poorly maintained grinder.

The “well maintained" grinder was about thé .same 
age, but the dust collection system had been 
cleaned, and a fresh, unused plastic bag was 
apparently carefully fitted in the Dust collection ' 
System. No dust was observed to have been blown 
out through the gasket junction of the drum and 
fabric hag during operation.

3. Comparison Grinder tests:

(See attached tables)
General area air samples were duplicated -on both 

■ . . grinders during same typical dressing of brake
shoes; In addition, samples were duplicated during . 
the destroying of.brake linings. In all, about 
16 total grindings were made, on eight different 
shoes, at each of the two brake shoe grinders.
In the opinion of the operator, this represented 
a good day's work in a typical garage.-.

4. Other grinder tests:

In addition to the above tests, follow up air 
samples were, taken on the "poorly maintained" 
grinder after the dust collection bag was replaced 
and the metal collection drum was washed. A test 
was attempted with the collection system disconnected, 
but this was terminated when it became apparent 
that large amounts of dust and fibers would accumu­
late in the air when shoe grinding was done.

5. Grinder operator personal exposure;

During operation of both grinders, personal samples 
to evaluate operator exposure to asbestos fibers 
were taken. The time weighted average exposure 
for the sampling' period was calculated for the 
operator based on the results of each-set of 
samples taken at the "poorly maintained* and "well 
maintained" grinders.
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6. Brake shoe washer:'

Air samples to determine area concentrations of, 
and personal exposure to, asbestos fibers was 
done during the use of the model 1250 Brake 
Assembly Washer -with the #1256 Brake Washer. Con­
centrate. . lhe car (a late 6 0 1s model Chevrolet) 
was located on the lift in the same workroom, 
about 20 feet diagonally northwest of the brake 
shoe grinders. This test was considered a good 
example of a set of wheels in poor shape, with 
heavy corrosion and a large deposit of ground 
material contained in each wheel.

DISCUSSIOH

The samples taken during destruction of brake shoe linings showed that 
during such abuse, Significant fiber concentrations were generated 
in the operator's breathing zone, as well as in the general area.

Based on visual observations made during the aborted te.st during 
grinding, with the Dust Collection System detached, it is advised 
that these brake shoe grinders always be employed with the. use 
of such a System. Excessive airborne asbestos fiber levels could 
be generated in the absence of the Dust Collection System.

Based on visual observation made during brake washing, it is 
advised that the outside of the wheel be wetted if possible before 
-hitting it to disloge corrosion around the brake cover. Considerable 
airborne suspended particulate was generated when the wheel brake 
covers were struck, before the inside was washed.

I

1

1

Respectfully submitted.

— - /  ( J  •
Frank 0. Brown, Jr.
Industrial. Hygienist
Cert if ied/comprehensive Practice
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r TABLE I 

PAGE THREE

SAMPLE
etpmB e k. LOCATION

TIME
START/STOP

FIBER CONCENTRATIOBT 
(£ibers/mllar Poorly 

Maintained 
Model 880

Well
Maintained. 
Model 880

r
Y25 Two inches from collar where collection 

bag joins grinder housing, 2 V  above 
floor.. During grinding as per
T22 0852/0857 6.5

Y27 Two inches from collar where collection 
-bag joins grinder housing, 2 V  above 
floor. During grinding as per
Y28 .0906:20/0913:00 0.51

Y29 Two inches above end of collection 
system housing, 1 foot above floor, 
where plastic lined collection- 
drum meets housing. Grinding as
per Y31 . 0930:10/0936:05 3.1

Y42 Two inches above end of collection 
system housing, 1 foot above floor 
where plastic lined collection 
drum meets housing. Grinding as 
per Y40 * 1042:27/1046:05

Y35 Two inches above end of collection 
system housing, 1 foot above floor 
where plastic lined collection - 
drum meets' housing. Grinding as
per Y 3 3 ' 0948:35/0959:30 0.31.

Y38 Two inches above end of collection 
system housing, 1 foot above floor 
where plastic lined collection 
drum meets housing. Grinding as' 
per Y36 1022:20/1028:00

Y45 Two inches above end.of collection'
• system housing, 1 foot above floor 

. where plastic lined collection
•drum meets housing. Grinding as
P «  Y28 1056:45/1101; 15 —

Y49 Two inches above end of collection 
system housing, 1 foot above floor 
where plastic lined collection 
arum Rivets housing. Grinding as 
per Y47 1115-.15/1121:15

<  0.44

0.29

< 0 . 3 8

3 . 8
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TABLE X I
ATMOSPHERIC ASBESTOS CONCENTRATIONS 
~  iAMMCO TOOLS, IN C .

NORTH CHICAGO, I L L I N O I S ' 
JANUARY 6 ,  1 9 7 8

MODEL 1250 BRAKE ASSEMBLY WASHER

1 SAMPLE
HUMBER LOCATION
OSHA- Limits - See Table I

TIME
STAR T/STO P

FIBER CONCENTRATION 
(fibers/ml)a_____ _

OPERATOR'S BREATHING ZONE

Ken Bullock, brake washing operator

K54 Detach 4 tires, (from old Chevrolet),
% knock corrosion off wheels with

hammer, take wheel cover off, wash 
4 brake housings with Washer and 

■ #1256 Brake Washer Concentrate
.1322:25/1337.-00 . . . 1.1

Y56 A s  above, plus not activity following
brake washing • ■ . 1322:25/1352-:30 0.53

Estimated 8-Bour Time Weighted Average Exposure, 
assuming no other brake work 0.03

GENERAL AREA SAMPLES

Y55 • Left side of car,’ at door, during
washing 1322:45/1337:30

Y52 15* from shoe grinders, 25' from par,
during 1 grinding operation and’ 1 
brake washing operation 1306:30/1353

a Fibers greater- than 5 microns in length per milliliter of air sampled, 
fibers with an aspect ratio of 3:1 or greater were counted.

< - denotes "less than'', Where a "less than" value is listed in the
t^ le , it means that no countable fibers were observed on the sample. 
The calculated fiber concentration for these samples was arrived at - 
usin<3 the number "less than 1" in the calculation.

0 . 3 6

0.04

I
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CRAIG MOUNTZ
130 • - 1 1 2

1 A I don’t know exactly, 1 Essentially there were the two different dust
2 Q Can yon make a —what1? your best estimate? 2 collection, systems available for use on brake shoe
3 A Maybe 18 indies. 3 grinders between 1970 and 1984. The canvas one that we
4 Q How wide in circumference is flic woven bag 4 ¿focussed fur the 2000 series and the redesigned dust
5 when it is open, is the opening of that bag? 5 collection system post 1973 for use on tbeSOOO series
6 A Around two or two and a half inches. 6 and retrofitting to ill the versions of the 8000 series;
7 Q And juft — were — in terms of •warnings, was 7 Is that correct?
B there ever a warning on a  piece of Ammco equipment tint 8 A Yes.
9 the operator should use a  respirator or other breathing 9 Q Is there anyone else besides the three

10 protection prior to 19887 10 engineers that -  oh, I can do this with —
1 1 A I doclt believe so, 1 1 I  wanted to ask you if there were other
12 Q When you say you don't believe so, does th a t 1 2 persons besides yourself and the three engineers that
1 3 mean yon have never seen a warning that had that? 13 we've discussed who might still be around with knowledge
1 4 A 1 don’t believe I ever had, no. 14 of the design of these systems before 1975 when you got
1 5 Q And you've looked and seen-ail of the copies 1 5 there.
1 6 of warnings that were placed, to thebest of yonr 16 So -  and to help refresh your recollection,
10 knowledge, on Ammco products; correct? 17 here is a memo from 1977 that’s Bates 1S3. I think we
1 8 A ConeoL 18 talked about that earlier. Maybe we should mark that as
1 9 Q Is there anybody else who might know anything 13 Exhibit K
20 about warnings with more knowledge than what you have 20 (Plaintiffs' Exhibit 14 marked for
2 1 gained over the passage of years with regard to Ammco 21 identification.)
22 products? 22 BY MS. SHINING:
2 3 A No. 2 3 Q Do you know if any of the persons who are
2 4 Q People always ask this first, and I almost 2 4 identified in the handwriting on that memo or in the
2 5 always forget, but in Exhibit 1 we have a bunch of 2 5 footer of the CC o f that memo, were they still -  were

m 113
1 categories. IHd you ever — were you ever given the i they employed prior to 1975 at Ammco?
2 notice of deposition for this deposition? 2 A I believe that they are.
3 A Yes. 3 Q They ail were?
4 Q And have all the documents that are 4 A I believe that they all were.
5 responsive, to  the best yonr knowledge, with regard to 5 Q Who was Eugene Ziemta? It states here he's
6 the categories in Exhibit 1, have ail of those been 6 industrial — Is he an indnsimi
7 produced here today or before today in this case? 7 hygienist?
8 MR. SOBEL: HI just make.an objection it nay B A He was one of the hygienists from NATLSCO.
9 call for attorney-client or work product privilege. 9 Q A n d  bo w  a b o u t G eo  X ra fs is in ?  A nd  th a t 's

1 0 MS. SHINING: Can someone tell me if anything 10 manager industrial hygiene. Was he also from NATLSCO?
1 1 has been withheld or still exists that hasn't been 1 1 A Yes.
1 2 produced? 1 2 Q And these folks down here at the bottom, I
1 3 MR. SOBEL: lfs his deposition. He can 1 3 assume these are people who were CC*d with a copy of
1 4 answer the question. I’m just putting the objection. 14 tide request; is that correct?
1 5 BY MS. SHINING: 1 5 A That's what it looks like,
16 Q Okay. As a custodian of records, do you know l € Q Do yon know J, period, Cannistraro's first
1 7 if everything that's called for in there -  and I  can go 17 name?
I B category through category and all that kind of thing - 1 8 A it might be John, fm not sore.
19 but da you know offhand if  you complied with all the 19 Q Okay. Do you know J, period, Hallberg's first
2 0 requests In the notice? 20 name?
2 1 A Everything that we had that -was listed has 2 1 A He definitely was John.
2 2 been given. 22 Q Okay. E. Jarcnik?
2 3 Q Just a few things that I was asked to cover by 2 3 A Ed Jarcnik.
2 4 my co-counsel. And I  know some of the things, but I 24 Q R. Rofan, K-o-b-n, first name.
2 5 think they wanted this all in one place. 2 5 A ctua lly , why d o n ’t  y o n  to o k  a t  that, and i f

29 (Pages 110 to 113)
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