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CAUSE NO. E-149,835

juby BLACKBURN, § IN THE DISTRICT COURT OF
INDIVIDUALLY AND AS ADMINISTRATRIX §

OF THE ESTATE OF GERALD LESLIE §
BLACKBURN, DECEASED 8
FLORENCE BLACKBURN 8
GLEN D. BLACKBURN §
RONALD K. BLACKBURN and §
MELANIE J. BLACKBURN, INDIVIDUALLY §
§

§

JEFFERSON COUNTY, TEXAS

V.
ACandS, INC., ET AL 172~ JUDICIAL DISTRICT

" PLAINTIFFS’ NOTICE OF ORAL DEPOSITION OF DAVID KIRSTEIN

TO: Dawvid Kirstein, Trudeau Institite, 100 Algonquin Avenue, Saranac Lake, NY 12983.
PLEASE TAKE NOTICE that the Plaintiffs in the above-referenced cause of action will
take the oral deposition of the person named below at the time and place designated in this notice

pursuant to the Texas Rules of Civil Procedure.

WITNESS: David Kirstein, Custodian of Records

DATE. Friday, August 28, 1998, continuing from day to day until
completed

TIME: 10:00 a.m. (EDT)

PLACE: Trudeau Institute
100 Algonquin Avenue

Garanac Lake, NY 12983

COURT REPORTER: Garah ]. Perkett
1800 Old Street Road
Au Sable Chasm, NY 12933
(518) 834-3013

The deponent 1is requested to bring any and all documents relating, referring Of

pertamning to asbestos.

You are mnvited to appear and cross-examine the witness.

Respectfully ‘submitted,
The Law Offices Of Herschel L. Hobson ’
2190 Harrnson

Beaumont, Texas 77701 By:
Ph. #- (409) 838-6410/ Fax #: (409) 838-6084 Herschel L. Hobson
TBA# 09744600
ATTORNEY FOR PLAINTIFFES

PLAINTIFF'S
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Certificate of Service

I hereby certify that a true and correct copy of the above and foregoing instrument has
been duly forwarded to all counsel of record on this [,}ﬁaay of AW&:_J 1998,

Herschel L. Hobson

»
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PLAINTIFFS’ CROSS-NOTICE OF ORAL DEPOSITION
OF DAVID KIRSTEIN

TO.  DAVID KIRSTEIN. Trudeau Institute, 100 Algonquin Avenue, Saranac Lake, NY 12983
PLEASE TAKE NOTICE that the Plaintiffs in the above-referenced causes of action will take the oral

deposition of the person named below at the tme and place designated m this nouce pursuant to the Texas

Rules of Civil Procedure.

WITNESS DAVID KIRSTEIN, Custodian of Records

DATE FRIDAY, AUGUST 28, 1998, conunumng from day to day unul
completed

TIME. 10:00 am. (EDT)

PLACE Trudeau Institute
100 Algonquin Avenue
Saranac Lake, NY 12983

COURT REPORTER: Sarah J. Perkett

1800 Old Street Road
Au Sable Chasm, NY 12933
(518)834-3013

The deponent is requested to bring any and all documents relating. referring. or pertaining to asbestos
or sthica.

You are invided to appear and cross-examine the witness.

Respectfully submitted,

JosepH C. BLANKS, P.C.
P.O. Drawer 999
DOUCETTE, TX 75942 /JCB!/
(409)837-9707 FAX 837-9045
Texas Bar No. 02456770 . Joseph C. Blanks
S.D.Tex. #2110 Attorney for Plamntiff

CERTIFICATE OF SERVICE -

T'served a true copy of the above on all attormeys of record Aug 22, 1998 19 48 GMTby telecopier or first class
mail, CRRR .

{JCB-

Joseph C. Blanks

X-Nte822 do¢ Group=GleDep




To: Shepard Hoffman
IN THE 60TH JUDICIAL DISTRICT JEFFERSON COUNTY, TEXAS
« Allen et al. v. Amer. Petrofina, Inc. et al.. B-126,986
* G. Broussard v. AC&S, Inc., et al; A-144,426-A (Consolidated w/ B-145.587)
» Dekerlegand v. ACandS., Inc. et al.; B-156,670
« Forrestier, et al. v. AC&S, Inc., et al; A-144,426 (Consolidated B-126.986)
* Hicks. et al. v. Beth. Steel Corp.. et al.; A-134.614 (Consolidated B-126.986)
« Limon v. Transbulk Carmers. In¢. et al.; B-153.163
+ Mire v. NMobil Oil Corp.; B-132,431
* Powers v. American Optical, et al.; B-134,025
* Provost, et al. v. Amoco Corp. et al.; B-154.096
» Scott v. Amenican Optical Corp., et al.; B-141,242
« Willbanks, et al. v. AC&S, Inc., et al.; B-148,523
IN THE 58TH JUDICIAL DISTRICT JEFFERSON COUNTY, TEXAS
+ Bamard, et ux. v. Allied-Signal, Inc., et al.; E-141.216 (Consolidated A-134,614)
* Ebanks v. AC&S. Inc., et al.; A-142.945 (reassigned to 60th District Court)
« Jones, et al. v. AC&S, Inc., et al.; A-151,231
* Schmidt, et al. v. Aetna Cas. & Surety, et al.; A-150,405 (Consol. A-145,280-B-C-D)
+ Stinnett v. Chevron USA, Inc. et al.; A-155,205
* Thornton v. A.P. Green Indus., Inc. et al.; A-157,405
* Washington v. American Cast Iron Pipe Company, et al.; A-153,063
* Withiams v. Owens Coming Fiberglas Corp., et al.; A-158.755
IN THE 136 TH JUDICIAL DISTRICT JEFFERSON COUNTY, TEXAS
* Doucet v. E.I. Dupont De Nemours, ¢ al., D-156,143
*» Soape v. Atlantic Richfield Co., et al.; D-157.235
IN THE 172ND JUDICIAL DISTRICT JEFFERSON COUNTY, TEXAS
* Blackburn, et al. v. AC&S. Inc., et al.; E-149,835
* Gilbert v. American Optical Corp., et al.; E-153,066
IN THE 56 TH JUDICIAL DISTRICT GALVESTON COUNTY, TEXAS
* Millican, et al. v. ACandS. Inc. et al.; 97-CV-0501
IN THE 239TH JUDICIAL DISTRICT BRAZORIA COUNTY, TEXAS
* Loonam. et al. v. ACandS. Inc. et al.: 1864*JG97
IN THE 148TH JUDICIAL DISTRICT NUECES COUNTY, TEXAS
* Denkeler. et al. v. AC&S. Inc.. et al.; 96-3348-E
IN THE 71st JUDICIAL DISTRICT HARRISON COUNTY, TEXAS
* Fleming, et al. v. Air Liquide of America. Inc et al.: 95-0906
IN THE 134TH JUDICIAL DISTRICT DALLAS COUNTY. TEXAS
- Shelley et ux. v. Air Liquide of America. Inc. et al.; 95-08-889
IN THE UNITED STATES DISTRICT COURT (M.D. LA.) B-M2
* Vemna G. Lalonde vs. Delta Field Erection Co.. et al.. 96-3244
IN THE 34TH JUDICIAL DISTRICT COURT OF ST. BARNARD PARISH,
LA ’
* Winningkoff. et al. v. American Cvanamid Co., et al.; No. 81-663
IN THE I9TH JUD. DISTRICT COURT OF E. BATON ROUGE PARISH.
LA.
* Napoli. et al. v. Armstrong World Industries. Inc. et al.; No. 440,853, Dvs. J
IN THE 19TH JUDICIAL DISTRICT COURT OF CALCASIEU PARISH, LA.
- Broussard. et al. v. Hartford Accident & Indemnity Co.. et al.: No. 97-5160

N-Nte822 doc Group=GloDep



FILE Copy

Please take notice of these revisions to depositon notices served 8:22-8.23798:

Re: James Hammond 9:4/98: to be at CSR. Inc., in Houston, 3730 Kirby Drive. 77098
Re: William Krebs 91798 deposition must be postponed until 9/17/98.

Re: David Kirsten deposition noticed for 8 28 98 will begin at Noon. not 10:00 am.

GloDep Group Glode824.doc Forr deps




Aug 24, 1998 21:46 GMT: from Joseph C. Blanks, attorney for Plaintiffs

To: Shepard Hoffinan,

IN THE 60TH JUDICIAL DISTRICT JEFFERSON COUNTY, TEXAS

» Allen et al. v. Amer. Petrofina, Inc. et al.; B-126.986

* G. Broussard v. AC&S. Inc.. et al: A-144,426-A (Consolidated w B-145.587)
* Dekerlegand v. ACandS. Inc. et al.; B-156.670 .

* Forrestier. et al. v. AC&S. Inc.. et al: A-144,426 (Consolidated B-126.986)

« Hicks, et al. v. Beth. Steel Corp.. et al.: A-134.614 (Consolidated B-126.986)

= Limon v. Transbulk Carriers, Inc. et al.; B-153.163

+ Mire v. Mobil Oil Corp.; B-132.431

* Powers v. American Optical, et al.. B-134.025

* Provost, et al. v. Amoco Corp. et al.. B-154.096

* Scoft v. American Optical Corp., et al.; B-141,242

* Willbanks. etal. v. AC&S. Inc.. et al.: B-148,523

IN THE 58TH JUDICIAL DISTRICT JEFFERSON COUNTY. TEXNAS

* Bamnard, et ux. v. Allied-Signal. Inc.. et al.: E-141.216 (Consolidated A-134.614)
* Ebanks v. AC&S, Inc.. et al.; A-142,945 (reassigned to 60th District Court)

* Jomes. etal. v. AC&S, Inc., et al.; A-151,231

* Schmidt, et al. v. Aetna Cas. & Surety, et al.; A-150.405 (Consol. A-145.280-B-C-D)
« Stinnett v. Chevron USA, Inc. et al.; A-155.205

* Thomton v. A.P. Green Indus.. Inc. et al.; A-157.405

* Washington v. American Cast Iron Pipe Company, et al.: A-153.063

+ Williams v. Owens Corning Fiberglas Corp.. et al.; A-158 755

IN THE 136TH JUDICIAL DISTRICT JEFFERSON COUNTY. TEXAS

* Doucet v. E.I. Dupont De Nemours. e al.. D-156,143

* Soape v. Atlantic Richfield Co.. et al.; D-157.235

IN THE 172ND JUDICIAL DISTRICT JEFFERSON COUNTY. TEXAS

* Blackbun. et al. v. AC&S. Inc.. et al_; E-149.835

* Gilbert v. American Optical Corp.. et al.: E-153.066

IN THE 56TH JUDICIAL DISTRICT GALVESTON COUNTY. TEXAS

* Millican. et al. v. ACandS, Inc. et al.; 97-CV-0501

IN THE 239TH JUDICIAL DISTRICT BRAZORIA COUNTY. TENAS

* Loonam. et al. v. ACandS. Inc. et al.: 1864*JG97

IN THE 148TH JUDICIAL DISTRICT NUECES COUNTY. TEXAS

* Denkeler. et al. v. AC&S, Inc.. et al.; 96-3348-E

IN THE 71st JUDICIAL DISTRICT HARRISON COUNTY. TENAS

* Fleming. etal. v. Air Liquide of America. Inc. et al.- 95-0906

IN THE 134TH JUDICIAL DISTRICT DALLAS COUNTY. TEXNAS

* Shelley et ux v. Air Liquide of America. Inc. et al.. 95-08-889

IN THE UNITED STATES DISTRICT COURT (M.D. LA B-NM2

* Verna G. LaLonde vs. Delta Field Erection Co.. et al.. 96-3244

IN THE 34TH JUDICIAL DISTRICT COURT OF ST. BARNARD PARISH. LA,
* WinningKoff. et al. v. American Cvanamid Co.. et al.: No. 81-663

IN THE 19TH JUD. DISTRICT COURT OF E. BATON ROUGE PARISH. LA.
* Napoli. et al. v. Armnstrong World Industries. Inc. et al.: No. 440.853. Dvs. )
IN THE 19TH JUDICIAL DISTRICT, COURT OF CALCASIEU PARISH. LLA.
* Broussard. et al v Hartford \ccident & Indemnity Co...et al.: No. 97-5160

GloDep Group Glode824.doc Forr deps



OWENS -ILLINOIS GLASS COMPANY

C“FIRST IN GLASS ™

February 12, 1643

Dr. L. 'U. Gardner,
Saranac Laboratories,
Saranac Lake, New York. .

Dear Sir:

You will recall an extensive invesfigation which you conducted for
this company several years ago as to the air hygiene aspects of fiberglas.

Yie have pow in the pilot plant stége e new material regarding which
we need some guidance as to what is indicated as necessary from that same
standpoint. The materiel is a hydrous calcium silicate.

Silice of 200 mesh per inch and finer is incorporated witl: calcium
hydroxide in e water suspension. After sufficient preliminary reaction to
convert e portion of the reactants to & gelatinous form of such consistency
as to suspend the remeinder of the reactants and avoid settling, the material
is poured into molds which are then pleced in a steam cylinder similar to
those cormonly used in the menufacture of sand lime brick and subjected to
125 1lbs. per square inch pressure of steam and its resultant temperature.
for approximately ten hours. During this time a crystallization occurs
although the material is still wet vhen removed from the cylinder. It is
then dried and yields & porous mass which can he sawed like lumber.

It is intended to use this material for certein interior structural
uses. elso es an industriel thermel insulating material for pipe, etc.

Tiie material contains no free calcium hydroxide but does contain
& very slizht emount of unreacted silica, presumably the larger perticles of
silice which have persisted while the available calcium hydroxide has been
consumed in the formation of the hydrous calcium silicate.

The following points merit consideration:

1. - Does the hydrous calcium silicate of itself constitute any
eir hazard fron an air hygiene standpoint?

Are the few residual particles of silica of such size end fre-
quency as to constitute & hazard?

It should be considered from the standpoint of employees vorking
in the plant where the materiel i: made or where it mey be sawed

PLEAXIn'II'IFF’S to desired dimensions, and also considered from the standpoint of

applicators or erectors et the point of use.

BIT
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-? -
OwENS-ILLINOIS GLASS COMPANY

Dr. L. U. Gardner,
Sarsnae Lake, Kew York. ) February 12, 1543

Ye ere forwarding to you by meil two samples - one which will repre-
sent the material which collects in our dust-collecting system, and the other
represents material, presumably finer, which has settled from the atmosphere
in & finishirng room where cutting of the material is done.

e would like to have your opinion tentatively as to the situation
for our present needs and your suggestion as to a suitably comprehensive
progrem to permit a final determination of its status. .

The writer recalls very pleasantly hﬁving lunch with you and lir.

Walters at Baltimore s few years ago during a meeting of the American Ceramic
Society.

Very truly yours,

(18w

Director of Resesarch
U. E. Bowes

Jg

cc -~ Xr. A, C, Hirth
¥r. L. V. Olander
r. H. 7. Renn
Mr. David Innes - Berlin

gones -



February 23, 1943

Hr. U. E. Bowes

Director of Research
Owens-Illinois Glass Company
Toledo, Ohio

Dear Mr. Bowes:

I waa.very much interested in your letter
of Eebruary 12th describing the action of synthetic
celdiun silicste which you are developing. .

The samples of meterizl just arrived this
afternoon and we have had a preliminary work at them. I
would suspect that they might be & source of respiratory
difficulty but that point cannot be answered until we ob-
taln considerable more information.

. We will subject the samples to chemical and
X-rgy ana¥ysis to be snre that there is no free silica in
them. Irtidentally, may I aek in what form the eilica com-
ponent worked? Did you start with an amorphous silica or
was 1t quartz? At the same time we will attempt to reduce
some of the samples to theisize that can be injected into
the lungs of gulnea pigs to see whether it is capable of
producing a pulmonary fibrosis. The physical sroperties
sugrest that it might act like asbestos but of course, one
would not care to anticipate this outcome without actual
trial.

: Prellninary animal work should be 4T enough
advanced after 3 or 4 months to deteroine whether it would

te desirable to plan.upon an inhalation experlment. I€ the
calcium silicate should be capable of caueing fibrosis, then
one should ascertain whether it can be inhsled from the
atmosphere. In the mean time, I would regard 1t with sus-
plcion and see t-at those who were working in the pilot plant
or otherwlse exposed were protected by respirators i1f there
are aporeclable concentrations in the atoosphere.

(15 8tances hiving phyéical pr¢pertie

o mey or ngy not cafdse tissup reac¥ion
T °
&E~Q sbestos

Ef 6 2 to behdgve more like g
ZX - As soon as our analys

w
3 |4 furtrer.

IKi




Mr. U. E. Bowes -2~ February 23, 1945

. I an extremely interested in this material
becamse §8 you know, 1 have been attempting to disocover
substances having physical propertles ginilar to sebestos
which may or may not cause tiesue reactions. Thus far, we
have fcund that chrysotile asbestos is unigue, but on super-
ficial inspection, your prcduct seem to behave more like
asbestos than anything we have discovered., ¥Xe soon as our a
enalyses sre completed, I will write you further,

Very truly yours,

Leroy U. Gardner, ®. D.
Dirsctor

LUG:RBH

: 00n3t.,



OWENS -ILLINOIS GLASS COMPANY

“FIRST IN GLASS

MANUFAOTURER OF & Pl Grass PRODUCTS
‘W\"

GENERAL OFFICES
TOLEDO
March 1, 1943

Dr. Leroy U. Gardner,

The Saranac Laboratory

for the Study of Tuberculosis,
Saranec Lake, N. Y.

Dear Dr. Gardner:
Referring to your letter of February 23rd.

VWe do add the silica in the form of quartz, and Xray studies
which we have had conducted at X.I.T. in our study of the structure
of the material do indicete some quartz remaining. We also use a
certain percentage, usually 1C to 20 per cent, of Chrysotile asbestos
as a reinforcing agent.

Under the conditions under which the reaction occurs, we
would expect that the particles of quartz which remain after the re-
action is completed would be the larger particles which hed not yet
been consumed in the reaction by the time that the availeble calcium
hydroxide had all been comsumed. If it will be helpful, we can arrange
to dissolve the matrix so that the particles of quartz remaining can
be examined independently as to size.

¥ill you give me an estimate of the cost of such portion of the
investigation as we might expect to complete during the course of this
year for inclusion in our budget for the remesinder of the year. This is
merely to conform with the accounting procedures, and is not intended
in any way to restrict the scope of the investigational worl: that should
be conducted to investigate the matter in the most effective way

possible. .
([I truly vours,
. !

Director of Research
U. E. Bowes

Jg
PLAINTIFF’S .
EXHIBIT 0 9 N 3! i




March 3, 1943

M. U. E. Bowes ’
Owens-Illinois Glass Company
Toledo, COhlo

Dear Nr. Bowes:

Your letter to Dr. Gardner.came
this morning. Dr. Gardner is out of town at
the moment but will reéturn gbout the 10th of
Karch and will write you at that time.

Jours very truly,

Secretary to Dr. Gardner

PLAINTIEF’S
! . EXHIBIT

- lL;‘
“dl 4 Z

N
-G
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March 12, 1943

Mr. U. E. Bowes

Director of Researoh
Owens-Illinois Glase Company
Toledo, Ohio

Dear KMr. Bowesg:

. Thaok you very much for your further inforuation on
the composition of your synthetio insulating material.

: I am dléappointed to hear that what we thought to
be synthetic asbestos proved to be ohryeotile whioh had been addgd
as a reenforcing agent. T

e The faot that you are sterting with s mixture of
‘dfuartz and asbestog would certainly eugpest that vou hove all the
ingredients for a first claes hazard. However, the particle size
of the ferner will, of course be deter=ined.

The asbestos B2y or may not be in such form ag to be
inhaleble. We ourgelves, will be able to get rid of the matrix I
think so that we can determine the particle size of the nuartz.

I would extimate that the coet of making the pre-
llminarg tests and particle gize deternination and so on would not
exceed $300. With this information in hand, you can then decide
whether you care to go into an experinent of a larger scale for
which our charge is gs,ooo for the first year and less in the

succeeding ones as the number of animale to be kept under observa-
tion decreases.

I trust that this euggestion may meet with your

approval.
Yery truly yours,
Lero% U. Gardner, M. D.
irector
LUG: RBE PLAINTIFF'S

EXHIBIT

-5 1 00031,



OWENS -ILLINOIS GLASS COMPANY

“FIRST IN GLASS ™

MANUFACTURER OP CrLass PropucrTs
i et

d
iy

GENERAL OFFICES
TOorLEDO

June 25, 1943

Dr. lLeroy U.Gardner,

The Saransc Laboratory

for the Study of Tuberculosis,
Saranac Lake, New York.

Desr Dr. Gardner:

Have you anything further that you could report
to us as yet regarding the study of the hydrous caleium
silicate which we sent to you some months ago.

It was my impression that you planned to make
some further studies, and while we appreciate that the inves-
tigation has not had an opportunity to proceed to completion,
we would appreciate anything you might be able to give us in
the way of a progress report.

Very truly yours,

e

Director of Research
T. ©. Bowes
jg

PLAINTIFF’S
EXHIBIT

-6




Suma 22, 1942

Dre. U. E. Bowes

Director of Research
Owens-Illinois Glass Company
Tolede, Chio

RE: Experiments on "Hydrous Calcium Silicates”
Dear Dr. Bowes: : :

In reply to your letter of June 25, I can report
that samples of both Rotoclone and Sander dusts have been in-
Jected into gulnea pigs to determine whether they would be
tolereted and how we might best plan further expsriments to
determine whether they are likely to cause chronic disease of
the lungs.

Chemical, Petroiiaghic and X-ray Diffrasction Analysis gave the

foiioring apnro e composition for the two sampless
Rotoclone Dust
Quartz - partiele aize G to 80y; litfle under 10u......12%

Calcite - altered perhaps by heat 3
Chrsotile - extremely fine 28
Hydrated Caleium Silicate ' sC
Glass? 10
Diatomaceous Earth Trace
Sander Dust
Quartz - partlicle sige 6 to 120p 7 «S5%
Calcite - altered 3.0

Fibrous Materlal - Coarse, matted to-gzether
Chrysotile

VWood? Fibre

Eydrated Calcium Silicate




Dr. U. Ee Bowes -2 . June 29’ 1943

Both of these materiels proved daifficult to reduce
to a size suitable for in jection purposes without crushing which
our experience has demonstrated will destroy the blological
activity of asbestos; one of the suspicious components. Eowever,
tnis was obviously over-come and suspensions of 200 mesh particles
were prepared for injectlone. The resultant suspensions in physio-
logical salt solution were alkaline; the rotoclone sample about
pH 7.5 and the sander sample about 9. .These valuss will be checked
&8 sSo00n &8 our potentiometer'which 1s temporarily out of order can
be repalired. .

As was anticipated, the injectlion of materials of
this degree of alkalinity caused immediate difficulties. Three of
five pige injectod into the peritoneal cavity with the rotoclone
sample died of peritonitls, 2 to 4 weeks later,and with the still
more alkaline sander dust, four of the five died within 6 to @
days. When the two materials were introduced directly into the
lungs by a tube through the windpipe, the alxalinity of the sander
dust was apparently too high to be well tolerated, 3 of the & animals
died of acute pneumonia during the 2 week injection pericd (S doses
wore administered during this time). The slightly lower alkalinity
of the rotoclone sample apparently made it tolerable and there wers
no accidental deaths.

’ These acute reactions to relatively large quantities
of the "hydrous calclum gilicate"” are as indicated, probably due
to-the pH. of the dust suspension and probably have little bearing
upon the problem before us. By inhalatlion the quantity of fine
dust entering the lungs in unit time would presumably be too small,
to produce & chermical pneumonia from alkalinity alone. The results
to date are at least temporarily assumed to result from the highly
artificial methods of testing.

The chronlic effects in which we are chiefly interested
will require mors time for development. We are dealing with 2
mixture that containe free silice and ashestos as well as hydrated
calcium silicate, fibre etc. Both asbestos and guartz are pulmonary
jrritants capable of causing progressive pulmonary fibrosis. Al-
though our analysis revealed little quartz of a particle sige capable
of causing lung damage (3u and under), we do not know whether such
particles could be produced in the manufacture or use of this pro-
duct. Furthermore, it is generally assumed that the accelerated
80lubility of quartz in an alkaline medium increases 1ts toxicity.

00031,



Dre J. Ee Dowes B " June 29, 1943

This we have never been able te confimu by ex-
periment but it sti1l may be true and further observatlion of your
praduct's action should shed more light upon this guestlione.
Asbhecstos fibres, on the other hand, seem to lose their capacity
1o ipritete when subjected to alkeline treatment.

“g have just killed two arnirals that recsived, 1
mont. ago, rotcclome and sander dusts respectively by tube into
tve luncs. Crossly, therc 1s plenty of tissue reaction but its
na*-rc cannct be determined until microscopic sections are avail-
ahle. <hese mey give sorwe indication of the fufure trend of
events but 1t will take at leasi anoiiier 5 months bhefore one
move definitely shiether silicosis, asbestos.s or other chronic

~I-onary digease arc 1 ¢ly to develop.

- Eefore makine further plang for acsay of ihis material
-~ went to see these microscoplc sectlons whicl; should becore

ava lable within & weelr. Zhere are sllll enowrn unirels in the
varioue grouzs alive so izl vie should oe sblc te decicde whother.
it is necessary to undertake a large .scele inhwlation experinente

Very truly yours,

hd - -~ - -
LeToY Te Jarduer, e e

Zirecior

e T Y

-t
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June 22, 1943

DPr. 0J. E. Bowes
Director of Research
Owens=Illinois Glass Company

Toledo, Chlo
. Ri: Experiments on "Hyvdrous Calcium Silicates”

Dear or. Bowea:®

Tn reply to yvour letter of June 25, 1 can report
that samples of both Rotoclone and Sander dusts have been ine
jected into guinea pigs to determine whether they would be
tolerated and how we misnt best plan further experiments to
determine whetiier {hey are likely to cause chronic disease of
the lunsse.

Chemical, Petrographic and X-ray Diffraction Analysis grave the
foilo¥ing approximate ccmposition lor the iwo samplesy

Rotoclone —ust

Quartz - particle size 6 to 50w; 1ittle under 10ge.....127

Calcite = zaltered perhajs oy hweatl e
Chrsotile - extremely [ine 25

Hydrated Calcium Silicate c0

Glass? . . 10

Diatomaceous Earth ‘ Trace

Sander Dust

Quartz - particle size 6 to 1204 ‘ 7 o 5%
Calcite ~ altered . S50

Fibrous Material - Coarse, matted to~-gether
Chrysotile ' 25.0

Vood? Fibre

hydrated Calcium Sillcsate

PLAINTIFF'S

EXHIBIT




Dr. U. E«. Bowes -3= June 29, 1943

This we have never been sble to confirm by ex-
periment but 1t still may be true and further observation of your
productts action should shed more light upon this question.
Asbestos fibres, on the other hand, seem to lose their capacity
to irritate when subjected to alkaline treatment.

Ve have just killed two animals that recelved, 1
month ago, rotoclone and sander dusts respectively by tube into
the lungs. Grossly, there is plenty of tiasue reaction but its
natvere cannot be determined until microscopic sections are avail-
able. These may give some indication of the future trend of
events but it will take at least another 5 months before one
knows definitely whether silicosis, asbestosis or other chronic
pulmonary disease are likely to develop.

Before making further plaens for assay of this materigl
I want to ses these microscopic sections which should become
avallable within a week. There are still enough animsls in the
various groups alive so.that we should be able to decide whether
it is necessary to undertake a large scale inhalation experiment.

Very truly yours,

Leroy U. Gardner, ¥. D.
Director

LUG:PRE
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Dr. J. E. Bowes -2=- June 29, 1943

Both of these materiale proved difficult to reduce
to a size suitadble for injectlon purposes without crushing which
our experience has deronstrated will destroy the biological
activity of asbestes; one af the suspicious components. Eowever,
this was chbviocusly over-come and suspensions of 200 mesh particles
vere rrepared for injectiom. he resnltant suspensions in physio-
leorlcal selt solution were alkaline; the rotoclone sample about
pH 7.5 and the sander sample about 9. Tnese velues will be checked
as ‘scen as our potenticmeter which is temporarily out of order can
be reraired.

As was anticipated, the injection of materials of
this degree of alkalinitr caused gmvediate difflculties. %hree of
five pigs injected intn theo peritoneal -cavity with tre rotoclone
sample dled of yeritenitis, 2 to 4 weeks later and with the gtill
more alleline sander dust, four cf the five died within 6 to
days. When the two materials were intradnced directly into the
lungss bv a tube throwrh the windpipe, the alkalinity of the sander
dust was apparently tec wish te be well tolerated, 3 of the 5 animals
died of scute pneuronis durirp the £ week injection period (3 doses
worn. adrinicteved dvrine this tire). The slichtly lower alkalirity
of trhe retaclone sarrie arrarently made 1t tclerstle snd there were
no cceidental deaths.

These escute reactions tc relatively larre cuantitles
of thre "hydrous celcium sflicate™ are as indicated, mrobably due
to the pH. of the dust snspension arn? probgbly have 1itile bearing
uron tre problem tefore us. 57 inrrlotior the ¢rarntity of fine
ghet enterin~ the lines ir unit tive wounld rregurazly be too small
to rrotuce o cherical pneu-onia fro- alltalinity slone. The results
to cate’ erc at lecst torrorerili- acsvmed to vesili Irob the hichly
artificlal methods of terting.

The chronic effects in vhich we arc chiefly interested
+1ll reqguire rore tire feor develommznt. Ve are dealin~ vwith a
mixture that contelns frec silica and ashestos as well as hydrated
calcium sllicate, fibre etc. Foth z2sbestos and guartz are pulmonary
frritants carsble of causing progressive pulrenary fibresis. Ale
thourh our snalysis revealed little guartz of a particle size capable
of causing lung dawege (2. ard under), we do not knew whether such
rarticles couléd be rroduccd in the manufacture or use of this pro-
dnct. Furthermore, it is generally assumed that the accalerated
solubility of guariz in an alkalince medium increases its toxiecity.
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OWENS -ILLINOIS GLASS COMPANY

“ FPIRST IN GLASS "

MANUFACTURER OF GLAass PropucTs
""'("' U““

",

ey
GENERAL OFFICES

TOLEDO

July 6, 1943

Dr. Leroy U.Gardner,
The Saranac Laboratory,
Saranac Lake, New York.

Deer Dr. Gardmer:

We are glad to receive your letter of June 29th
giving a preliminary report, and will await with interest your
further observations. We wish you to continue your investiga~
tions as diligently as possible until you can give us some
clear=cut appraisal of the status of this material.

‘ In some previous correspondence you mentioned the
fact that chrysotile when enhaled behaves differently than some
of the other forms of asbestos. No doubt you are femiliar with
the facts regarding the gelation of chrysotile in water. In
our product, it has had ample opportunity to camplete its hydra-
tion and gelation., It is possible that our materinl for this
reason might behave differently than chrysotile as mined.

Should you so desire, we oould arrange to have our

research personnel who are working on this material review
the gelation characteristics of it for you.

Very truly yours,

zzf/ﬁw.;?

Direetor of Rgsearch
U.E.Bowes ’

JE&

PLAINTIFF'S
EXHIBIT

. _ Kirs 00030




July 8, 1943

Dr. O+ E+ Bowes

Director of Research
Owens-Illinois Glass Company
Toledo, Ohio

' Dear Dr. Bowes:

T Thank you very much for your letter
of the gth. .

Ve are acquainted with the fact that
chrysotile gels on treatment with water but as far as
we have been able to determine, at least partial
gelation does not affeect 1ts capacity to lrritate
tissues. ‘ .

We have injected 1t in suspensions of
physioclogical salt solution and found that 1t wonld

produce as mugh as or more fibrosis of the lungs
as when inhaled as dry dust. ’

. I would be very pleased indeed 1f your
research personnel could furnish us with any data on
the gelatlion characteristics of chrysotile which they
have developed.

Very truly yours,

Leroy U. Gardner, M. D.
» Director

IUG:REH
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July 8, 19843

Dr. 0+ E. Bowes

Director of Hesearch _
Owans=I1linois Glass Company
Toledo, Ohio ’

Dear Dr. Bowes:

s Thank you very much for your letter
Of the gtho : .

: Yo are acquainted with the fact that
chrysotile gels on treatment with water but as far as
we have been able to determine, at least partial
g:lation does not affect its capacity to irritate
tissues. .

¥e have Injected it in suspensions of
phyeiological 8alt solution and found that 1t would
produce as mugh as or more fibrosis of the lungs
as wvhen inhaled as dry duste

I-would be very pleased indeed 1if your
research personnel could furnish us with any data on
the gelation characteristics of chrysotile which they
have developed. )

Very truly yours,

-

Leroy U. Gardner, ¥. D.
Director

LUG:RER

PLAINTIFF'S .
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OWENS -ILLINOIS GLASS COMPANY

“ FIRST IN GLASS "

MANUFACTURER OF h@} Grass PropucTs
d&) s
7

GENERAL OFFICES

TOLEDO
Ley Té, T4l
Dr. . Cardrer,
The Tarunasc leloraicry .
fer tre Study of Tubterculosis,

T
Screree Loke, Lew York.

Desr Dr. Gardner:

Some months apo we subritled to you come
sanples of hydrous caleiur silicate, and you gave us
some prelimirary cbservations regarding it. At that
Lime we zuggested that you proceed with e complete
study of the matier, and we are intercsted to know
how fer this has progressed.

1,

Very truly

e

Directo~ »
U.Z.Zowe

PLAINTIFF'S
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Mey 31, 1944

Hr. U. E. Bowes

Dirsotor of Research RE: Hydrous Calcium Silicate
Owens-Illinolie Glase Company Animal Experiments
Toledo, Ohio .

Dear Mr. Bowes:

I am cnly Just now in a position to submit a fipal
report on the results of our aninal assay of the phqsiological effects
of your product designated "Hydreus Calelws 33ic:te®.

As recelived the materizl war toc coarse for anipcal in-
Jectlion tests. After furiher reduaction 1in size 1t proved to be quite
toxlc when injected into guinez pigs 8o that it wag necessary to re-
peat many of the tests. Eowever, enouch aninals supvived for & suf-
flcient period go that the general characteristics of the tissue reaction
could be evalusted. Such reasction had none of the agrpearances of a
sillicosis but did resemble agbestosis.

One would concluds that 17 the dust of this naterial were

round eufficlently firs tc be inhaled in appraciable quantities 1t
would probably produce a vuloonary disease simulating asbestosis. How-
ever, the appended data indicate that in the saamples submitted the
particle size of the componsnts was such thnt inhalation of most of the
gomponents would be difficult. You are in & bettér positlon than we

to know whether these sanples are representative 67 the alr-borne dust
in your plant. 1In oy opinlon the dust of this *hydrous calcium silicate”
is potentially dangerous if in proceselng the nateriel the particle gize
is reduced considerably below that in the esunjles subrltted.

The appended report contains detalls of the physical and
chenlcal characteristics of the dust sangles und of the animal tests
made to test its physiologiocal aotivity,

I enclose a statement ropAour servioces.

Very truly yours,

PLAINTIFF'S
EXHIBIT

Leroy U. Gardner, M. D.
Director

i 00034

P. 8. If you could refer we to any literature on the effecte of water o.
asbestos and its subsequent gelation it would be appreclated.



On February 2, 1943 we received from Owens Iliinois Glass Co.,
two samples of & new product designatz¢ as “Hydrous Calclum Silicate* .
for assay of physiological hazard of inhalation of inhaled dust.
They were lebeled respectively “Sander Dust*® ané "Rotoclone Pust.*®

Prelininary inspection indicated thst they were mixtures of parti-
culste and fibrous nateriale, the latter having the charecteristics of
asbertos. A cobired petrographic and X-ray diffraction analysisg re-
vealed the followirg aprToximeve conpositions:

ROTCCLOKE DUST

S-RAY PETRCORATEIC APFROXIMATE SI7t ETC.
Guartz 15% 36 to 20% 6 to 8C nicrons. Little lese than 1C.
Caleite 5] 10 to 2¢ Altered (by hoai?)
Glase? - 10 00000 - RIS S —————
Chrysotile 25 30 FPew single fibrec lesc than 50 microns
(Asbestos) More less than 20 microns. Most of the

gliytle fibres rnore than 100 nicrons.
Mich &n uncaened mmndles.

Hydrated

Ca Gilicate 50 - e mmmmmmmmmmm oo
Diatomite Trace - ittt b
ganbsh DUST
Quartz 7.5% 5 to 10% 6 to 120 nlcrons
Calcite 3 10 Altercd
Fibres
Chrysotile 25 - 3intle= to %hes fron rotoclone
Wood — 20 to 4C Coarse,matted togetner
Hydrated
Ca S9ilicate 25 to357 - e e e e e e e e e et e o

00030.



ARIMAL ASgAYs

The materlial as recelved was too coarse to be injectéd into
aninale and had to be reduced to proper particle size. Grinding was
net feaglble owlng to the preaence of chrysotile whose structure and
irritating propertles are destroyeéd by prolonged grinding. we were
therefore conpelled to reduce 1t by proionged cutting with scissora,
sleving through « 200 neskh scraen and adjusting the vrosortion of
flbres and partiocul:zte natter in the prodict to that of the original
apaéimena. . .

Portions of each sanple were nadc uy in psayslelogliaal suit eolution
in strengths of 5 and 10% fcr guinea pig. injection. The pH of the
rotoclone sauple was 7.5 wialich should couse no tiscue irvitation. That

wadch Is too clkeline to be walil tolersted.

«©)

of the sander dusl was

T-e 107 suspensicrs were injected intruperitcaesally, o single doss of

2 o.c. le. 500 mg of dust. The 57 guspenslons werc adninistered directly

into tre lungs by tracheal cathsler, & dcsza of 0.5 c.c each at intervals

of € days, a total of 75 wg of dust. ‘
Intraperitoneal inlections of neither dample 219 well recelved;

60% of those treated with the rctoclone swigple died within £ to 3 weeks

&nd BO% of the ones getting the sander Gus: scie deud 15 0 deys. All

these pigs showed acute inflamuatory Shanges about macses of dead oelle

where large accumulations of the dust had localized. The early result-

could not be evalusted exocept for the taét that 1t never oocurs after

the injection of quartz or asbestos aloné. However, there were 3

aninale that aurvived for 8 monthe, 2 recelving rotoclone dust and one,

sander dust. In nelther of them was there any suggestlion of sllicosis

On gross or microscoplc examinetion. An asbestotio changeble not

00030



ANIMAL ASSAYS COST‘D
recognizable outside of the lungs and hence would not be expected in
this group.

Intratrachesl injections were sonewhat better tolerated parti-
cularly in the case of the rotoclone 8anple viere there were only 2
deaethe anmenz € zniuzle @2 these sccurred 5 to 10 Ronihsg after cone-
Pleting the injestions. GFf “he sander dust animels 3 died of acute
resction cduring the period of 1njection; Presumably on acccunt of the
high alkelinity. Ons was xilled I moath snc arother 4 noulhs after
completing thes injecticns. .

Both sarplss nrcdusaed flbrosis 1lhIn G about the teraninal
brenchioles in all aninals TUTIVLET fa7 T _ontl or wore. Tals reaction
vag genarally ecomparsbdla 1o ghet Sbscrvel on injecting pure chrysotile

asbegtos, v.ical zsbactosic bosles ware Present dn siall nucbers and

the Clstrlbutio:. o9 “he lo:lone Voo oty ival ol Anjection wsbestosis.
The only aifference wee ¢ tentency for the filrous lifode o we oore

denge ond zc ety hreliinifed aflus o to 10 S/% montie. “nies effsct is
probably attributable to tre cuartz &n the wisture. Lotillng casgestive
of silicctic noduler fibreels coull be cisecvired either ithin the

lungs cr the associcted tractectrerncinicl Iympn neses.

Sutuiary: After further reduction in size the twe sawples of this

mizture of asbestos, wood flbre, quertz and hydrated calciun silicate
is toxic on intraperitoneal and intratracheal injecticn 1n;o gulnea pigs.
The high alkalinity of the gii.er dust probably accounts for the earlier
deaths in the case of intraperitonesl injectlion where a large dose 1is
concentrzted in a localized cavity and absorption 1s rapid. However,
the deferred deaths from the rotoclone sample with a PH of only 7.5 sug-

0003065

gests some other injurious property.



(3)

ANIMAL ASSAYS CONT'D

The chronic effects in the fev anlméla surviving for a month or
nore are arpparently due to tie fibrous cémponents of the dust and their
nature indicates that asbestos 1s responsible. This is somevhsat
podiried either by previous treatuent of water or by the assoclated quartz
but there Zu ncthlug cug cative of silicotic noduler fibrcsis. If the

hydrous ca’clun eillicute hee any part in the pleture such part is not

recognizzble.
v¥hether manufacture or use of tile product would ever reduce

particle elze tc the extent tr-t we rave Cone is cutside cf ine provinoe
o

-

of thles study. If it erc. id & potsnticl hazard woulld ve crected. How-

[S¥IN

cuggelts tret most cf the

2

ever, study o the two eur.plegs cubmittle
asbestos flbre Is elther very long or L& cowmpoeed ¢ unofened bundles of

fibre, neliticr cne of uvitieh Le reedily inkel lie.

v ™

Lercy U. Cerérer, M. L.
Directer, Zuaranac Liboratory

00030



May 31, 1944

Owena-Illinois Glass Company
Toledo, Ohlo

To Baranac Laboratory, Dr.
Complete Study of Samples of Hydrous Calcium 8ilicate $250.00

Leroy U. Gardner, M. D.
Director, Baranac Laboratory

PLAINTIFF'S

EXHIBIT
Wirstein- 00030z




OWENS-ILLINOIS GLASS COMPANY
— T ———

GENERAL OFFICES - TOLEDO, OHIO

@

. November 21, 1544

Dr. Leroy U. Gardner,

The Saranac Laboratcry for the
Study of Tuberculosis,
Saranac lake, New York.

Dear Dr. Gardner:

Mr. Firth and I enjoyed very much our discussiorn
with you at Pittsburgh, and we will assume that you will
proceed with whatever investigations are necessary to
establish the degree to which the material we are manu-
facturing at Berlin, New Jersey, constitutes s hazard
either to employees engaged in the manufacture of it or to
others in the use or installstion of it,

Rezarding the latter phase, we assume that it
will be necessary for us to make certain tests while the
material is being sawed or otherwise hendled during appli-
cetion, and we will appreciate any instructions or suggestions
you may give us as to the extent to which investigations
should be made by us, )

Jery truly sours,

W

irector of Resesrch
U.E.Bowes .

PLAINTIFF’'S
EXHIBIT

Iy
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO, OHIO

@

. November 21, 1944

Dr. Leroy U. Gardner,

The Saranac Laboratery for the
Study of Tuberculosis,
Saranac lake, New York.

Dear Dr. Gardner:

¥r, Firth and I enjoyed very much our discussion
with you at Pittsburgh, end we will assume that you will
proceed with whatever investigations are necessary to
establish the degree to which the material we are manu-
facturing et Berlin, New Jersey, constitutes & hazard
either to employees engagsd in the manufacture of it or to
others in the use or installation of it.

Rezarding the latter phase, we assume that it
rill be necessary for us to make certain tests while the
material is being sawed or otherwise handled during sppli-
cetion, and we will appreciate any instruetions or suggestions
you may give us as to the extent to which investigations
should be made by us. )

Yery truly xours,

éu/%

irector of Research
U.E.Bowes .

PLAINTIFF'S
EXHIBIT

Iy

00029
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Hovember 27, 1944
\

Dr. U. E. Bowes -
Owene-Illincis Glasgs Company
Toledo, Ohio

Dear Dr. Bowes:

It was a pleasure to have had opportunity to discuss
the E~Lo problem with you and Mr. Hirth in Pittsburgh the other day
and am keenly interested in your proposalg for further investigation
of any hazards which might bs associated with exposure to dust of this
material,

70 summarize our discusslon I ; state that in ny
opinion euch en ‘investigation should include ??{ an inspection of
manufacturing processes st the new plant in Berlin, FRew Jereey, (2)

& stuly of the behavior of X-Lo dust in atmogpheric suspension’inciuding
such reatgrgf‘&%sbp elfept of humidity, tenfency to -flopoulate and
8etTly, “the YélA%ite proportisng of fibres and partioles in alr floated
dust, etsc.,.and (3) dally exposurs of & large number of experimental
animals to high Soncentrations of dust of this material to determine

On investigation of our situation here I belleve we will
be in a position to start such a study about January 1, 1945, By that
time we hope to have the necessary number of gulnes pigs and white rats
available. For the zoment our supply ie very limited.

Our engineer will Plan to visit Berlin, New Jersey as
Boon as his schedule will permit and I also ghall expect to do so wher
I em in the vicinity which should not be too far distant. Wwe will wvant
o collect several hundred pounds of dust in order to insure material
of uniform oomposition for the entire experiment. Probably asg Jou sug-
gest duset from the collector system in your factory would be satisfactory
for the purpose unless 1t ghould be grossly ocontaminated with other dust.

we experiment with it to discover how readily 1t will Produce a dust
oloud in our eéxperimental room. I would ‘suggest that You send us about
ten pounds of colleoctor dust for pPreliminary investigation. :

¥e should contenplate exposing at leagt 150 Bulnea pigs,
50 white ratg and pPerhaps 10 rabbits § hours daily 6 days a week over g
period of one or two years. The nature of the results would Qetermine
the duration of the experiment. Ir the one year results are negative
or minimal 1t will be necessary to continue the exposure for st least

PLAINTIFF’S
EXHIBIT
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Dr. U. E. Bowes -2~ November 27, 1944

another year in order to nake certain thgt thie msterial doeg not
slowly penetrate and acoumulates within the lungs to cauge chronioc
tiassue reactions, As 1n previousg 8xperiments this test willl involve
gagrifioe of Eroups of exposed animalg gt intervals during the ex-
posura; grosgs uioroscopic and chemioal analyses of their tissues.

In view of the faot that there Day be some uncombined 8llica
in the mixturs I belleve that 50 of the guinegs Pigs with a like number
of undusted controls should be infected with tubercle bacilli to die-
Sover whether there is any alteration of susceptibllity to such infec-

tion.

the necessar ‘Tavel expenses of our ,
8haould you desirg to undertake it T would suggest that bPayment be made

Leroy u. Gardner, M. D.
Director . .

LUG:RHE
6c to Nr. a. C. Hirth
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OWENS-ILLINOIS GLASS COMPANY

- GENERAL OFFICES - TOLEDO, OHIO

@

‘December €, 1544

Dr. Lercy U. Gardner
Saranac Laboratory for

the Study of Tuberculosis,
saranac lLake, New York.

Dear Dr. Gardner:

We have your letler of November 27th outlining
the investizetion you suggest in conneetion with the dust
originating et our Rerlin, Kew Jersey, Plant. You may
consider this letter ss suthorization.to proceed .with the
progrem as outlined.

S

When the tims comes for either you or your
engineer to visit the plent at Berlin, New Jersey, will
vou please notify Mr. David Innes who is in cunarge of that
plant and will give any informatiorn desired and secure any
semples desired.

Very trj}?>yours,

Director of Eesearcn
i. T. Boves

[SF8
[of}

ce - Nr. 4. C ©irth
r, David Innes - Z2erlin

PLAINTIFF’'S .
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Decenber 2B, 1944

¥r. David Innes
Owens-Illinole Glass Company
Bariin, New Jersey-

Dear ¥r. Innes:

Our Ipdustrial Hyglene Engineer,
Epr. Thomas M. Durkan, will go to Philadelphie this
week-end and will call you for an appointment on
Tuesday, January 2nd to inspsct the plant and leay
out a program to serve as a baels for our proposed
experimentsl work with E-lo.

I trust that as Mr. Bowes suggests
that it may be possidle for you to meet him and
arrange for his visit.

Sincerely yours,

Leroy U. Gardner, M. D.
Direoctor

LIJG:RH

ccs to Mr. Bowes and
Hr. Hirth

PLAINTIFF’S
a . EXHIBIT
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¥y. David Innis
Owens-T1linols Glass Company
Berlin, New Jerssey

Decr ¥r. Ianis!

our intalatlon experiment with K-Lo 18
well under way and everythlng is progressing gatisfactorily.
¥We have decided to use the finest fraction of which you
sent us a sample., If we oould have about one hundred pounds
in the immediete future thias would carry us along for at
lezet a yeer. It would prehably take ancther two or perhaps
three hundred pounde tc complete the experinent.

I trust that you néy be sble to supply it
ghortly so that the work mey progress without interruption.

Very truly youfa.

Leroy U. Gardrer, i. D.
Director

LUG: FH

ec to ¥r. Hirth

PLAINTIFF’'S
EXHIBIT




OWENS-ILLINOIS GLASS COMPANY - "7 %

=
GENERAL OFFIGES - TOLEDO 1, OHIO AL

Y s

April 18, 1646

.

Dr. Leroy U. Gardner, Director,
Saranac Laboratory for

the Study of Tuberculosis,
Saranac Leke, New York.

Dear Dr. Gardner:

Eave you any fw ther infarmation on the
nygienic aspects of the hydrous caleium silicate
which we furnishad you sametime 8g0.

It is my recollection that at owr discussion

in Pittsburgh about a year ago you were to continue
such tests and experimentation as occurred to you to

be needed.
Ae i%'ly %rs,

N
i

Director of Research
U.E.Bowes: jg

ee - Mr. A. C. Hirth

PLAINTIFF'S
EXHIBIT
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THE SARANAC LABORATORY
OF THE EDWARD L. TRUDEAU FOUNDATION
*  SARANAC LaKe, N.Y.

LeroY U. GARDNER, M.D.
DIRECTOR

May 5, 1946
Memorandum to: Mr. Manfred Bowditch
From: L. R. Blion

Re; Owens-Illinois Glass Company
Experiment No. 1012 = K=I0

It appears that the above company .has ov
on the contract as set forth in Dr. G Y 3
_ B. Bowes, Director of Research, unde
from which I quote: "The cost of this experiment widl be 35,000,
a year plus the necessary travel expenses of our ey
plant inspection. Should you des undertake 1t, I would
suggest t hat payment be made qus Ly toc the Saranac Laboratory,
etc." On December 8, 1944, Mr, Bowes)advised: "You may consider
this letter as authorization’ to sbd with the progrem as oute
1ined.” Ths experiment was star g fproximately February 15, 1945.
.An interim report was gent by Dr yfdner on May 13, 1946, and
another report is due now, upon re nt of which the company will
consider renswal for on, WO YeaXr8e

/o~

Mr. Dayton was Adt apprisel of ths agreement in 1044, therefore
quarterly statementg o remin o company of payments due wera not
sent. In getting material togéthar for Dr. Vorwald during his
recent visit and chackinz the status of this account, it was dis-
covered that Owens-I}lindis owes us §10,000 for 1945 and 1946, Tuls
was discussed with Dr.\%q/and he requested Mr. Delahant to fur-
nish certaiaéﬂat&*Ln conisction with the experiment s. tnal he might
review the /sfterial and write a letter (wnich he will send to us
for finel bdpy on our mtationery) recommending continuation of ex-
periment fbr another year and reminding Owens-Illinois of the above
overalght.\ . Delahant has supplied the necessary information and

I have forwardsed it $6./Dr. Vorwald.
// QL-...:M 2 b, Qg
You will © , we have a contract/tc read films (approximete-

ly 500 per year) for this company at 32.50 per man. We read con-
siderably more than tnat amount in 1946, for wnich thls company pald
us $2645.76, including transportation of films.

In December, 1845, Owens-Illinois contributed $1,000 to our
building fund.

I believe the above will give you a complets picture of this
account. :

PLAINTIFF’S

CC: A, J. Vorwald, K.D.
Mr. Roy Dayton




SUMSARY OF
ANIHAL INHALATION EXPERIRFETS ON K-io
¥ay 13, 1946

The experiment was started riftgsén manths ago, exposlng
100 guinea pigs elght hours daily, six days & I‘Q?k, to atmos-
pheric concentrations of Kelo varying from 100 to 125 =milllen
particles per cublc foot of air. '

Acute bacterial pneumonias pegan Lo develop after throce
weslks wit: such heavy mortality tuat 1t scemed unwise to make
any replscesents by introducing new animals to contract the
infoction. At first it eppeared that perhaps the dust might
be responsible for tie pneumonia, &3 the dust, waich coated
the walls of the raooms, _appmntly producsed a surface im-
pervicus to water and ucn&-ension of maisture was e€xXc8saive.
However, this nypothesis :is apperently not valid, for in an
adjolning roam, housing enizals from the same stoek but sx-
posed to diatomacsesus earth, ihe incidence of pooumonia was
even higher. We are, therefors, foroed to coancluds that many
asparently healthy animals taken from our broeding rooms at
the tims must have harbored latent infections of tue lunzs.

Six months after starting the &Xpsrimont twenty-five new
normal guloee piga, twenty-five gulnea plgs infected with at-
temuated tubercls bacilll, and forty wnlte rats wers intro-
duced into the dust room and sgaln acute pneuwonies developed

in tbe guinea pigs, but not in the rets. The imaunity of the

latter su:zests thut the guinea pigs dled from the lighting up

PLAINTIFF’'S
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ARIRAL IBBALATIOK EXPEAINIRTS OF K-lo
Hay 13, 1946

of latent infectlions which were then tranaxittsd from one pig
to anotber. ,

By 4sril of this year 40% of ths first 100 pigs, 255 of
the second group of 25 mormel pigs, and 20% of the 25 tubercu-
lous anlmals had dled 01: pnounnis. There have been no deaths
d:uring the past month and we have just dseeided to replenish ths
8500k by bresding the apparently resistant survivors. To introe
duce new stock from outside sources would only imvite dlaaaster.

In spite of this unfortunats oc&urrenoe, there have been
pario&ic sscrificesg of animals not infedtsd with pneumdnia to
follow the course of tae dust reaction and e&ssocisted infection.

The cust is Inhaled in apprecliable smounts, althsugh not
enough hes yel ecoumuleted (12 months) to influence the weight
of lung azh appreclsbly. Aualysis of the ash, however, dewmon-
strates 1ts presence. The average valusa at twelve months for
the three major constituents are as follows:

S840 - - - 10.8%
Cad - - - 2.9
0 - -~ 5.1

In gulnea pigs tissue rvaction after fourtoen months of ox-
sosure le still too sli ht to be vislble except on mleroacopic
oxamlnatisn. 3Juch reaction consists of localized collections of
large dust cells packed with particles of Kelo. The walls of the
air spaces about them show a limited emount of chronic inflamua-
tion and it L{a not anticipated thet florosis will subssquerntly

dsvelop. Reactlon in the lymph nodes draining the lun_s i3 =ini-

mal. In white rats tissus changes are similar. At the present

o002,
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ANIMal INBALATION EXPERIMEKRIS ON KelLo

May 13, 1946

time there is nmothing to suggest that resctiom comparable to
asbestosis or silicosis will ultimately develop.

Assoclated tuberculous infectionipas not yet been altered
enough to be appreclated grossly. The last two snimals sacri-
ficed eight months after infection suggest that there may be
some slight tendency for the tubsrcles to spread. The outcome
can only be evaluated &z thelr disemse progresses.

We still have twenty-five non-infected guinea pigs now
exposed to dust for fifteen months, fourteen more plgs and
thirty white rate exposed for almost nine months, and fifteen
pigs infected with tubercle bacilli and exposed to dust for
nine months. Tnese, together with the antleipated offspring
from the breeding animals now in the dust room, should be suf-
ficient for a satisfactory completion.of the experiment.

It 1s my feeling that the exposures should be continued
for at least enother year, since bhergiis now some question
about the effect upon assoclsted tuberoculous infection, and
we should also be sble to affirm with confldsnce that this
dust is not capable of producing fibrosis or other significant

reaction in the lungs.



December 24, 1946

¥r. %. G. Hazard

Industrial Relations Division
Owens-Illinois Glass Company
Toleds 1, Ohio

Dear Bill:

. One >f my presont chores is to bring together into

a single focus & great many things that were beautifully
coordinated in Roy (ardnerfs head, but were not known in
detall to others here. One of these is the situation rela-
tive to the animal experimentation oN K-Lo which we ihwuve
been carrying on for your company. Tnais was brought to e
nead when one of our men told me this morning that we nad
only & ten days' supply of K-Lo dust on hand, his under-
standing being that the animal work was to continue for some
time. ’

The wmost recent correspondsnce on this aubjsct whieh I

can find in the files 1s & letter written by Roy on Hay 13
last, to Hr. U. E. Bowes in which he says that he believes
“we ghould continue these observations for et least another
year so that we may say with assurence that XK-Io is or is

not harmless®. There is no indication of a reply to this
letter so I imagine that the subject was discussed by tele=
phone or verbally at some meeting.

Another of our men tells me that he was told some
time ago that your company 1s no longer producing K-Lo in
this form and that there {s therefore no point in continu-
ing the animal work with it., I of course do not know whether
Roy bhad in mind keeping our present batch of sxposed animals
{about 25) alive for e time anc tnen sacrificing them to see
;hot?ar there has been & further spread of tuderculous in-
setion. .

In order that we may inow your comsany’s attitude
on tois investigation, I w.uld greatly app.ecliate your
setting me strai:ht on :t..e above, so that wihatever steps
£1'e proper may be taken. .

Since I am writ.ng you, it ls serhaps worth-while
10 ask whether snything further has transpired with regard
to the situation &t your Pacific Jeos® plant, about which
Jou wrote to Roy om August 21, andé he replied on the 23rd.
This sounds like a subject for a most interesting minor

experiment. .,
000284
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¥r. ¥. Gy Hasard 12/ 2‘/‘6
Industrisl Relatlions Div.
Owens-Illinois Glass Co. Toledo, 1, Ohio.

I understand that you and Dr. Shook «re coming
here in January. I a=z looking forward with no little
pleasure to sseing you agaln and to getting to know
Dre 3hooke .

Bogt dlshes for the Meow Year.,

Sinoerely,

Manfred Bowditch
#3:AD Pleld Dirsotor
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Jansary 4, 1547

¥Mre. We Go Haperd

Industrial Relations Division
OwenswIllinois Glsss Coopany

Toledo 1, Ohioe. 40

Dear Bills

I have received your day letter asking that
our anima) experiments with EsIo continue, that you
and Dre Shook would 1like to came bere the week of
February S and that & further supply of E-Lo 12 being
sent to us from your Berlin, N. J. plante.

The work with E=Lo ia cont and I find
that there is no urgent need of an additional supply
of the matorial being sent us o & rush dbasie since a
a small additional lot has jue t been located tucked
avny in & camer. I om sorry to have alerted you une
necassarily in this regard. -

I bave checked vith Dr. Packard end we willl
b8 delighted to see you and Dr. Shook here at the time
that you mentions Flease let us know when your travel
plsns are matured, so that there will be no conflict
with other engageomentse. If you so wish, I would be glad
to arrange your hotel accommodations for youe

4l0l%

Sincerely yours,

Eanfred Bowditch
HB3 AD Pleld Diroctor

ce. S stleacd

-)—]1‘ . EI/A ‘-Cax‘
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

@

January 8, 1947

Mr. Manfred Bowditch, Field Director
The Saranac Laboratory
Saranac Lake, New York

Dear Manfred:
Thank you for your recent letter.

If you and Dr. Packard expect to be relatively free on
Wednesday, February 5, Dr. Shook and I would like to visit Saragnac
and review with you some of our dust problems. We would arrive

on the morning train, February S, and leave the evening of the
same day. .

If this, for any reason, is not a convenient date, don't
hesitate to let us know and supgest another one because our plans
are flexible.

Sincerely yours,
OWENS-ILLINOIS GLASS COMPANY
Industrial Relations Division

W.G.Hazard:M

PLAINTIFF'S
EXHIBIT
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" Januery 10, 1947

¥re. ¥e G. Hagard

Industriasl Relations Division
OwenseIllinols Glass Company
Toledo 1, Ohlo

Dear Bill:

‘T have yours of Janusry 9. Viednesday,
Pebruary 5,will be entirely convenient to
Dr. Packard and to me, but I am sorry that you
and Dre Shook plan to be here for only the day.
The 4dirondacks at thie time of year have much
to commend them and it seems too bad that you
cannot combine & day's business with at least
. a day's pleasure and sight seeing. A couple of
our friends from Monsanto Chemicsl Campany who
are coming here presently are dolng just that.

If you decide to take my sage advice
and wigh a room for the night; let me kmow.

Sinceraly yours,

Hanfred Bowditch
HBsAD Field Director

cc: Dr. E. N. Pack;xrd . PLAINTIFF'S

EXHIBIT 00027 <




OWENS-TLLINOIS GLASS COMPANY

GENERAL OFFICES- TOLEDO 1, OHIO

@

Jenuary 21, 1947

. Mr. Manfred Bowditch, Field Director
The Saranac Laboratory
seranac Lake, New York

pear Nenfred:

Thank you for yow’ letter of Januery 10. Dre Shook
end I expect to be in Serenac Lake February § &s plenned.

Vo appreciste your suggestion to stey over end enjoy
some of the recreation that Sarenac has vo offer at ihis time of
year. TWhile it looks to me as though this would be & golden
opportunity--nevertheless I'm afraid it's going to be necessary
for both of us to leave Wednesdey night.

We are looking forward to seeing you and Dr. Packard.

Sincerely yours,
OWENS-ILLINOIS GLASS COMPANY
Industriel Reletions Division

- W.G.Hazard:¥

PLAINTIFF'S
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Jenuary 30, 1947

¥r. V. 0. HBazard

Industrial Relations Division
OwanseIllinols Jlass Company
Toledo 1, (nio

Trear BL11ll:

Thank you for your lstter of January 27. I
am sorry that you and Dre Shook cannot stay around
for a while.

L dimner ané meating of the Osler Club, one
of our two loocal medical societles and e reslly stim-
ulating group, 18 scheduled for the evening of Febru-
ary S¢ I look forward to the pleasure of having you
and Dre. Shook as my guests at the dinner. The meet-
ing will be over in plenty of time for you to catch
your trainr.

Sincerely yours,

¥enfred Bowdlteh
uBAD Field Director

PLAINTIFF’S
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1. OHIO

@

February 6, 19L7

Mr. Manfred Bowditch, Field Director
The Saranac Laboratory
Saranac Lake, New York

Dear Manfred:

Dr. Shook and I have just got back to the office after
ouwr trip to Saranac lake., We both want to thank you for your
courtesy in showing us around yesterday and in planning a full and
interesting visit. Personally I feel as though I had been exposed
to much wisdom and sage counsel--and I just hope I can retain a
reasonable amount.

It was a pleasure to meet the members of your staff and
your colleagues.

We are hoping for the best when we get your report on
e results of the Kaylo experiments in the next few months—at
ich time we can discuss the future of this program. Perhaps in
your report you can recommend what additional work you feel should
be done. ) -

As mentioned earlier--send a statement for the review of
the Patsy Perrella case here to us—-rather than to the Fairmont
plant as would be done for the routine reading of plant X-rays.

Thank you especially for your hospitality last evening,
and for making it possible to attend the meeting of the Osler Club—-
at which I for one learned many new things not only about pioneering
medicine, but the North country.

With personal regards to you and Mrs. Bowditch,

’ Sincerely yours,
OWENS-ILLINOIS GLASS COMPANY

A

W.G.Hazard: ¥ Industrial Relations Division
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% fo: E. N. Packard, ¥. D. : * February 8, 19k7

Fromz Nanfred Bowditch
a{p\soli

SUBJECY: OWENS-ILLIKOIS OGLASS COMPARY

. The purpose of this memorandum is to get into the files a record

of the visii here last Wednesdsy of Dr. Charles Shook and Mr. ¥. C. Hasard
of the Owens-T1llinois (lass Company, Toleds., These men came here principally
» to look into our dusting expariments with their produet *Kayiv!. They also
wisheito discuss the Psrrella case.

The present status of the Kayio work was very fully outlined to them -
by Mr. Delshant and it was understood that, when we arc ready to make a fur-
ther report in about two months, consideration will be given to contimation
of the dusting for one or perhaps two sdditional years. Both men expressed
theaselves as quite ready Lo recommend this to the company if it appesred
at all desirsble, :

: The Perrella films have been returned to Toledo. Dr. Pascucci's
interpretation has been received; the further comments by Dr. Wright are
awatted. )

 In addition to the sbove subjects, I took occasion to question Mr.Hatard
with regard to some work by the laboratory on dusts from the sand plant at
Pucific trove,Celifornis which had been suggested by hin last sumser. Be sald
that theye had been delay 4in this, due to lack of dust sampling equipment at the
plant, btut that we would hegr further on this as soon as they could eend us dust
sgmples,

I quote the following from s letter received today froa X¥r. Hasard:

*Dr. Shock and I have just got back to the office after our trip
to Saranac Leks. ¥e both want to thank you for your courtesy in
showing us around yssterday and in planning a fnll and interesting
visit. Personally I feel as though I had besn exposed to mmch wis-

dom and sage counsel——and I just hope I .can retain a reasonable
amount., .

We are hoping for the best when we get your report on the results
of the Eaxylo experiments in the next few months——gt which time we can
discuss the future of this program. Perhaps in your report you can
recomnend what additional work you feel should be done. .

43 mentioned earlier—send a statement for the review of the
Patsy Perrella case here to us—-rather than to the Fairmont plent
as would be done for the routine reading of plant xerays.®

It is obvious from this last parsgraph that they are prepared to pay a
higher fee in commection with the Perrells case than our routine $2.50 charge.

PLAINTIFF’'S
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February 10, 1947

¥r. W, C. Hagard |
Industrial Belations Division

Owens-Illinois Glass Cowpauy _
Toledo 1, Chio QA*‘G jo ! &

Dear Bill:

Thank you for yowrs of the éth. TWe enjoyed your
visit enormously and cre counting on your return with Dr.Shook
next suamer, .

A more cefinite (and I hope not tcounfavorable) report
on Kaylo should be ready for you in a couple of months gnd we
can oubtedly make recommendations as to further work at thal
tima.

I note your request with regard to & statement on the
review of the Pabtsy Perrella case, Though this was obviounsly
given far mire of our time and attention than is usual, we pre- .
fer to bandle it as a routine interpretation and make only the
customary $£2.60 charge. Under these circumstances, should the
bill go to Toledo or to Fairpont?2

. f:'?ll hope to receive some dust samples from the
Pacifie G A@Ktn they got the equipment necessary to collect
thenm, .

Sincerely yours,

UB:AD * ¥anfred Bowditch
Field Director

PLAINTIFF'S




May &, 10947

Captaln Arttur J. Vorwald (HC) USHNR
2514 Qua Street, XK.h.

Apartzent 210

Washington 7, D. (.

Re: Owens-~Illinois Glass Company
Experiment 1012 « K-Lo

Desr Dr, Vorwald: .

Attached you will find tne information you requested
Irom Mr. Delabant with regerd to the above experimsnt, I
am a lso enclosing & copy of Dr. Gardnerts summary of May 13,
1946, referred to in Mr. Delahant's memorandum, and & copy
of my note to Mr. Bowditeh. I believe you now have the
whole story and we mow await the suggested form of letter
to be sent to tids company.

S.ncerely yours,

-

Encs.

PLAINTIFF'S
. EXHIBIT
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OAENS-ILLIROIS GLASS COMPARY
TOLEDO 1, OHIO

Experiment 1012  EeLo Inhalation

1. ¥%hat hag been done:

a. Dust alone -.8 yrs. 2 1/2 mos. - Guinea Pigs.
b. Dust and Rl simultaneously - 18 mos. - Guinea Pigs.
¢, Rats - dust only ~ 18 mos.

2, What is going on now:

a. Dust alone - Guinea Plgs (15 survivors.after 26 1/2 mos.
: (12 survivors after 20 + mos.
b. Rl reactivations - Started Jsnuary 29, 1947 - no sacri-
fioing as yet.

3. What study has been done on present material - what remains
to bs dOm. .

a. Report by Dr. Gardner, May 15, 1946, includes:
1. Microscopic = dust alome = i4 mose

11. Rl and dust - 8 mos., - miocroscopic.
(Gross reported verbally by A.B.D.
to Dr. Shook and M¥r. Hagard during
their visit to the Laboratory -
February 5, 19047).

111. Dr. Oardner suggested experiment run
another yoar,

b. Bring microscopic atudles up=to=date:
i. Dust-alone - Quinea Pigs ~ at least to 2 yrs.
1i. Rl and duat - to 18 mos.
11%. Dust alone - Rats - to 138 mos.

4. Suggestions for future investigation - contemplated length of times

a. Continue to concluslion Rl reactivatlon.

b. Add group of Guinea Pigs - 6 mos. dust, then Rl inhslation,
and continue in dust witha ppropriate number of controls,
especially s ince dust plua infection appears to be of
paramount importance. )

ce If started lmmediately, should be concluded in 15 to 18
mo8e !

COHMENT: Brief introductory study of material by Dr. Vorwald on
recent visit suggests that final report may bs somewhat

:Jx.:gre favorable than the results intinated by A.B.D. on Pebruary S,
4%, ¢

A. B. Delahant - 00027
5=B-47



THE SARANAC LABORATORY
OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAKE, N.Y.

LEROY U. GARDNER, M.D.
QIRECTOR

May 5, 1947
Memorandum to: Mr. Manfred Bowditqﬁ
From: L. R. Blinn

Re: Owens-Illinois Glass Company
Experiment No. 1012 - EK=Io

It appears that the above company has overlooked payments
on the contract as set forth in Dr. Gardnert's letter to Mr. U,
E. Bowes, Director of Research, under date of November 27, 1944,
from which I quote: "“The cost of this experiment will be $5,000.
a year plus the necessary travel expenses of our enginser for
plant inspection. Should you desire to undertake it, I would
suggest t hat payment be made quarterly to the Saranac Laboratory,
etc.” On December 8, 1944, Mr. Bowes advised: "You may consider
this letver as authorization to proceed with the program as out-
lined." The experiment was started approximately February 15, 1945.
An interim report was sent by Dr. Gardner on May 13, 1946, and
another report is due now, upon receipt of which the company will
‘consider renewal for ohe to two years.

Mr. Dayton was not apprised of the agreement in 1944, therefors
quarterly statements to remind the company of payments due were not
sent. 1In getting material together for Dr. Vorwald during his
recent visit and checking the status'of this account, 1t was dis-
covered that Owens-Illinois owes us. $10,000 for 1945 and 1946, Thig
was discussed with Dr. Vorwald and he requested Mr. Delahant to fur-
nish certain data in connection with the experiment so tnat he might
review the materiel and write a letter (which he will send to us
for rinal copy on our stationery) recommending continuation of ex-
periment for another year and reminding Owens-Illinois of the above
oversight. Mr., Delshant nas supplied the necessary information and
I have forwarded it to Dr. Vorwald.

26,16

You will recall, we have a contracé%ga read films (approximate-
1y 500 per year) for this company at $2.50 per man. We read con-
siderably more than that amount in 1946, for which this company paid
us $2645.76, including transportation of films.

In December, 1945, Owens-Illinois contributed $1,000 to our
building fund.

I believe the above will give you a complete picture of this
.account,

»

PLAINTIFF’'S

CC: A. J. Vorwald, li.D.
Mr. Reoy Dayton




funust 26, 1947

IMemorandum to: Mr. Bowditch
Srom: w0y Duyton

Re: .Owens~Illinois Glass Company

neviewing some of our outstan.inz contracts, . find
taat my records do not show any payueat on account of the
larze researcn agreement petween Owens-Illin:zis 3lass Sompany
aac tiae Saranac Laboratory. 4s I understood the situation, tae
company was to pay us 5000.00 in 145, ;5000.00 in 1946 =nd
w.uld nrobably renew the egreement for enotnur one or two vears,
aepencuing on reports subnitted on pbrozress of tne work. You will
remeuber tnat no one €xcept Dr. Gardner knew of this arransement
and it cid not come to liznt until some weeks after ais death,
I believe you were to nave interviewec some of thne Owens-Illinois
en and submit this memorandum for such action you may think best.

WbthAD

- »
0100 Dr. Plek:rd

Cls U, Vorwald

00026
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MEMORANDI - August 27, 1947
To: Mre Roy Dayton ;

Replying to your two memoranda of August 26th relative
to the above subjects, Dr. Vorwald tells me that he is
writing to the Mercy General Hospitel and that he fesls that
any letter to the Owens-Illinois Glass Company must await
.thereport'lhichiadmt}mrmua.




.. Kaylo ' Oct. 10, 1947

Memo to: Dr. A. J. Vorwald
From: Ae B. Delahant

In a8 conversation with ¥r. William Hazard of the Illino+s -Quens -
Glass Co. during the recent Symposium the following data came to
light:

& 1. The Illinois-Owens Glass Co. has received no report of the
progeess of the Kaylo experiments being conducted by The Sarana
Laboratory since last February 1947,

2. Mr. lazard was pleased to learn that this experimental
investigation 1s continuing.
3. It is his belief that hls company is willing to continue
support of this work to its final conclusion
4. The cormpany wculd appreclate suggestions slong what lines
_ this further program of investigation should follow, if any be
necessary.

5. Upon introduction of the subject by Mr. Hazard, the status

f the firancisl support of this project was briefly discussed. He
claimed that 1little information on this subject was available in’
the company files and suggested that a clarification of the fin-
lancial arrangements be made by The Saranac Laboratory to the Owens-
Illinois Glass Co.

Feaz tors which might be of interest regarding a future program:
Since tuberculous infection plus dust inhd ation aprears to be
of prime Importance in these studies and since our results have
not been entirely conclusive, it might be developed thus:
l. Repeat of the El plus dust simultaneously
2. Repeat of V1 Reactivation
3. Introduce series which would superimpose tuberculous infection
by inhalation on tissue already exposed to various periods of dust.
4. Explore the biological activity of hydrous calcium silicate
(Particle size might present some difficfilties - in which case it
mizht be possible to turn to the intratracheal injections.)

PLAINTIFF
EXHIBIT
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. October 30, 1847
OWENS ILLINOIS GLASS COMPANY
TOLEDO, OHIO

Interim Report on Animal Inhalestion
Experiments with XKAYLO

SUMHARY: The first inhelation experiment with this dust was
begun in February, 1045, Due to a high incidence of
fatal pneumonia, another similer experiment was started in
August, 1945, Both of these experiments were designed to test
the effect of the dust alone by inhslation in guines pigs. In
August, 1945, also, an experiment was begun to test the effect
of inhaled dust on tuberculous infection in guines pigs. In
October, 1945, a group of white rats was placed in the dust room
in order to study the effect of Kaylo inhalation in this specles.

* It moy be sald here-that there is no evidence to suggest
that the dust @lone when inhaled into the lung produces pulmonary
fibrosis in rats in an 18 manth period, or in guinea pigs in a

30 month periods The results of the experiment in which dust
éxposure and tuberculosis were combined are insoncluaive and
further work should be done before & definite statemsnt can be
mede as to the possible effect of the dust on tuberculous ine
fection, All these experiments ere virtually comploted, although
several animals in the original groups are being kept alive for
more prolonged exposure.

IKVESTIGATIONS :

A. Petrographic and X=ray diffraction anslyses of the dust
supolied and used, Analyses were ocarried out initially

and periodicaelly during the course of the experimant,
The composite of gueh amalyses roveals the following:

Samples from the 8upply carton

Quarte <1 (approximately)
Chrysotile and Sernentine 16 = 20%;
largely fibrous. The fibers end 000244

bundles present are usually seversl
millinetgrs long and seldom are lesas
than 300 u

Calcite 5%



Page £ October 30, 1547
OQwens Illinois Glass Company __JInterim Report . EKAYLO

Bslance consisted of clay-like masses
which gave a dafinite x-ray diffreao-
tion pattern not unlike & hydrous
ealefum silicata.

leg collected from the atmosphere
e G »

Quartz 1% :
gotile and Serpentine 10 - 15%;
ess fibrous material than in

sample above; many fibers are
shorter than 20 p.

Caloite

Balance consisted of clay=like masses
which gave & definite Xx=ray diffrao-
tion pattern not unlike & hydrous
calofium silicate.

The analyses rovesl several pointa of intarest:

The low quarts content (1%) indiocates
thst the amount of crystalline free silica
in the dust is practically negliglble as &
possible cause of silicoals.

Although diatomaocecous earth is onms of
the materials from which KAYLO is made,
only & trece, probably much less than 13,
is unaltered and appeoars in the final
product in its original form. Fearly all
has been acnanged by the manufacturing process
into another chemical compound, cslcium siliw
cate,

Host of the materiel consisted of clay-
like mmsaes which gave & definite x-ray
pattern similar to that of a hydrous calolium
sillicate.

About 10 to 15% of the atmoapheric dust
in tho experimentel dust room was ohrysotlle
or serpentine, Both of these minerals produce
the sama x-ray pattsra. From petrograpinic exe
amination of tho original material, it appeara
that ohrysotile, wilch is a fibrous minersl,
18 present in maon greater amounts than tho none
fibrous serpontine. In the a&tmospinoeric dust
also, the flbers still predominate over t.e nane
fibrous serpentins, ‘
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In the original materisl, the fidbers
wore [resent in bundles often s everal nilllie
moters longi not many were sborter than 300 p.
Phe fibrous portion of the atmospheric ssmple,
however, consisted mostly of shorter bundles
and of fibers relatively few in number, which
were generally about 10 to 40.4 in length.

B. Iechnigues of Investigation.

Two species of animals were introduced
into t he dust chamber assigned to thls ine
vestigation. They included guinea pigs and
white rets, animals which the Saranac lLabore-
tory has used routinely in its studiea apropos
pneumdoonioceis. Appropriste quantities of the
original material supplied by the company were
introduced into the duast generator of the cham-
ber and pllot runs were mmde to ascertain the
charecter and concsntration of the alr-borns
dust produced. Heving eastablismhed the desired
concentration, the animals were then introducsd
and throughout the courso of the investigation
dust counts were taken periodically.

The average concentration of the aireborne
materisl wes 122 million particles per cubic
foot of air. This figure varicd sozewhat from
month to month, ranging from & lower limit of
00 million to en upper of 122 million particles,
This range is not unigue for this material but
bhas been observed also with most agents whiah
we have semployed. It results no doubt {rom day
to day variations in atmospheric conditlons
which sannot be precisely controlled with our
present methods, Nevertheless, we havo elected
to continue witih such methods, believing that to
do otherwise would introduos factors uncommon
to actual industrisl aexposure,

The results of the experiments will be presented under the
following headings:

I. KAYLO inhaletion alone in gulnea pigs.
II. EKAYLO inhalation alone in wiite rats.
ITI. KAYLO inhalation and simultaneous

tubsrculosis infection in guinea

plzs.
IV, GConclusions.
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I, EAYIO inhalstion alonse 1in nea nigss

The gourse of this experiment through the first fourteen
months was discussed in a sumasry written by Dootor Gardner in
May, 1046, In thie report he described the diffioculty encountersd
with acute pneumonia in the guinsa pigs and concluded thet it was
an accidental epidemice H8is conclusion is supported by the fact
that subsequently cnly four animals have died of pneumsnia, This
ooccurred, however, only after all apperently sick guines pigs
wore disposed of, the apparently well pigs isolated, the dust room
thoroughly cleansd, a&ired and disinfected, and all the ocages
sterilized, A third and new series of guinoa pigs were intro-
duced after control of tuc epidemic described. Throughout the
ocourse of the study, &ll eanimals were exposed sontinuously to
the chamber cloud for eight hours & dasy, five and ono=half days
& woek.

Thus fur, & total of thirty-nine pigs have been killed in
ordsr to follow the course of the pulmonary reaction resulting
from the deposition of inhaled dust in the lung. Ths perlod
elected for study rangsd from two to thirty wonthse Over this
pericd no definite gross chenges occurred in the lungs. The
tracheobronchial lymph nodes have enlarged slightly, but re-
sained saft, Microscopic study of the lungs reveal gradually
inoreaunﬁ minbers of dustecontaining macrophages. These
inactive "dust cells™ are found charsoteristioally in clumps
within groups of edjacent air gpaces. The intervening alveolar
walls are only slig:tly thickened by accumulated lymphocytes,
but there is no undue prolifaration of tissue histiocytes and
sonnactive tissue, Fibrogis is not present. Occasional multie
nmuclested glant cells are seene In addition, there are a very
fow elongated segmented brown structure which take an iron staln
and ere cleurly asbestogis bodles, HMicroscopic study of the
tracheobronchial lymph nodes reveals clusters of inactive "dust
cells® gimilar to those demonatrated by the lunge There is no
epparent over dovelopment of connective tlssue, and agaln fi-
brogis is oconsplouous by its adbsence,

Results of the cheaical analyses carried out on the lungs
of the exposed plgs sacrificed &t the various periods are re=
corded in the following table:

TABLE 1.

- 00024
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CHEMICAL ANALYSIS OF OUINEA PIG LUNGS

AnSmal *imo Hattey Ash :
Rumbér  Expe A;i‘ﬁ "BD;%E E ?26_.— ~ Bi0g ? Ca0
2 2 mo. 4442 0.2 0.07 0.08 557 158 185
8 £ mo. 4,84 «20 08 " o006 4 406 1.62 123
10 4 7o, éod7 22 +09 «09 487 199 1.0
11 4 moe 4442 o190 «08 <08 442 1.80 14890
1e 6 mo. 413 25 08 <08 HeB5 L2600 £400
18 6 moe SJ74 «20 «08 10 6536 240 2468
28 8 moe 458 o351 +«08 13 6 .84 1.77 £ 75
&4 8 mde 454 L8 oll 1 536 243 243
43 10 moe 458 od6 1 b 1018 430 SO4
56 10 mo. 481 'S 8 14 ol B8eld S22 £20
45 12 mo. 4.88 53 22 é 1080 446856 2480
48 12 moe 44990 51 #08 +16 1085 1460 317
a7 18 moe 4483 59 88 <09 1227 5451 183
a8 18 mo. 490 88 32 «10 1785 6,56 B.0S
105 £l mo. 512 G4 1l - W19 1C.5¢ £.03 3.68
108 21 mo. 523 54 «08 15 3030 1445 2490
49 24 moe. 5.02 86 08  a1% 1270 1.20 £.5¢
50 £4 mo. 471 <80 08 . a4 IS8 178 £.92

TABIE I
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In view of the observations recorded adove, certain pertinent
comments appear to de warranted. Ths mioroscopic studiess of the
lungs and treachecbronchial lymph nodes malks it obvious that dust
was suspended in the atmosphere of ths chamber end that portlons
of that dust were inbaled and gained access into the lungs of the
animals axposed, This $s further substantiated by the chemical
analyses of the lungs which show a gradually inoreasing smount of
the various mineral components of the dust usoed in direct propor-
tion to the exposure times. In the case of 8103, for example, the
pigs sacrificed after ten months exposurs revealed & two to three-
fold incresse. The MzD and Cad content also inorsased but the
inerenents are inconsistent and leas menifest.

The silica component of the mineral dust 1s of such low
concentration that a significant pulmonary reaction would hardly
be expeoted in conaequence of its presence in the lung. This
proved to be the ocmse oven in those animels axposed for a period
of twentyefour months and revesllug an averace total of 12.81%
810p of the lung ash, The character of the tlissue response at
thirty months is comparable and it is anticipated that the S1iJp
contont will not be appraciasbly different.

Undoubtodly some of the dust oells constituting the mild
cellular reaction observed may dbe in consequence of the serpen-
tins componants of the dust dsposited in the lung, This, howeover,
cannot be verified since serpentine is e relatively benign dust
and fails to produce reaction other thin meare dust laden amcro=-
phages. This interpretstion la in accord with Doctor Gardner's
observation that the sillicate surpentins is a diclogloally inart
substance producing et bsst 8 mild reaction consiating of amall
widely scattered lotal collections of dust laden phagooytes
and an occasional glant oell without other collular reaction
and without fibrosglis, .

The presence of a rare curious body (asbestosls o3dy) indie-
cates that some of tac aireborns fibrous component of thc chryso-
tile gained ecceas to the lung. Hdowever, ths &bsence of cellular
reaction or fibrosis about tho terminal bronchiocles would indicate
that the inhaled quantity of such fibers was of extremely low .
intensity and insufficliant to produse parmanent damage. This view
is supported by the petrographic and x-ray diffraction studies
which disclosed that & major smount of the chrysotile component
of the dust oconasisted of structures too largo for dlspersion
into the breatiaing atmosphare and for easy acceas into the lung.

. In consequence of the experimental studles with guines ;)1%8
to determine the blologloal activity of FAYL), 1t may be bensatively con-
- oluded thal KAYLO alone falls to produce significant pulmonary damage
when inhaled into the lung. ’

< 000245
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II. EAYLO inhaletion slone in white rats:

This species was used becsuse the rat is known to d evelop
fibroais from quarts inhalation more rapidly than other animals,
Porty rats were used in this experiment and, es indioated by
Doc tor Gardner in his report in May, 1946, no difficulty with
early development of pneumonis was experisnsed. In fact, during
the first thirteen months of the experiment no spontanecus deaths
ocourreds From thirteen to eighteen months, about 40% of the
enimals died with terminal bronshiolitis and lobular pneumonia.
This is of no signifiosnce, however, becauss it is well known
that laboratory rats beyond the age of one year are subject to
this type of lesgion.

The results of exposure to EAYLO were followed by killing
four rats at oach of the following periods: six, nine, twelve,
fiftesn and eightsen monthas, The dursetion of the sxporiasnt
was sightesn months and all animals have baen killed,

The reaction to t he dust throughout the experiment has
consisted of focal collections in the pulmonary alveoli of
macrophages containing particles and spicules of dust, As
the duretion of exposure inoreased, the only observed chanzes
was &n increase in the nuxber of such fooi. Similar dust
Tilled macrophages were seen in the treohecbronshial lymph
nodes. In no animal wes there eny tiseue r eaction of tho
sort seen in aillocosis ar asbestosis,

Chemical analyses of the lungs of these rats show that the
S10g reached the averags lovel of 1646% of the lung ash within
nine months and subsequently diminishsd, This is difficult to
explain, since in the same period the percentage of 3105 in
guines plgs' lungs exposed simultansously (ses Teble I) was
inoreasing,

The table of these results Tollows$

TABIE II,
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KAYLO INHALATIOH
SILICA DETERHINATIORS OF LUNG TISSUE IN RATS QHLY

Ash In Dry ?mhm Dry §1§§n in

Animel Ko, Group Tigsus s5ues Durstion of
= £ b Exposure ___
1012-202 w 4.8 0,688 14.0 € months
1012201 Iv 4.6 06735 16.1 6 monthsa
1019-805 v 4.8 0.86 18.5 9 months.
1012-208 v S.8 04588 135.9 9 months
10138-808 v 4.2 055 1.2 12 months
1018-210 Iv 46’ 0,666 15,0 12 months
1012-215 Iv 4.2 04445 . 10.6 15 months
1019-223 Iv 6.2 0.562 . 15.5 15 months
1082-2€5 Iv 3.1 0.43 13.7 18 months
1012-234 v S.9 Ovdd 11.5 18 months

TABLE 1II

000251
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In oomanuningpon Part II of tho investigetion using white
rats a3 the experimental animals, reference 1s made to the “comacnts

recorded under Part I, which &pplye

III. EAYLO inhalstion and simi]taneous tuberculous: infootion
in a .

This experimesnt was carried out by the use of only one of the
three methods which have been found valusble in determining the
effect of dust on the course of tuberculosise In this case the
animsls were infected with tubercle bacilll by inhalation and ime-
mediately placed in the dust room. Thus, we fre testing the effect
of the sarly scoumilation of dust on the early courae of tubercus
losis. The other two methods availsble consist in exposing the
animals to either the dust or the infection alone for aoveral
months, subsequently exposing thexm to the other agent., ¥#e may
then study the effect of sccumulated dust onthe early course of
tuberculosis, or the affect of dust on healing tubaerculous lesions,

In tho experiment mnich has bean completed twenty-five animals
wers used. Jf these, five died within ten months of the pnsumonia
which has been 8 problem throughout all the expsriments with this
duste PFour others were killed b ecause tney were in poor sondition,
and it vas hoped to cut down the insldasnce of pneumonia by removing
them £ rom the room, These four &lso showod some evidence of pneumonie.

Of the remaining sixtesn animals, eleven were killed in order
to follow the course of the infection. Oone was killed at one month
end two were killed at six, nins, twolss, fiftesn and elghteen
months., Two dled at fourteen months, apparently f{rom progrossive
tuberculosis; these will be discussed further bslow, Two & imals
died, one at thirteen and ons at seventeen months, of undetermined
causas, but not froa tuberculosis,

Of the animals killeé to follow the oouras of the infectlion,
the lesions were isolsted, ensapsulatsd end regressing in all
excaopt one of the two killed at fiftoen months, In this animal,
lesions were widespread throughout tae lung, but wers agsociated
with the production of fibrosias, indicatinga tendenoy to heale

The interprotation of the results of thls experiment 1s com=
plicated by the accessory fector that some of the animals were used
for breeding during the experiment. This was done in an attempt to
develop a strain of animals resistant to the infection which was
producing the frequent pneumonias,

A preview of the records siuows that oach of the two animals
which died of progressing tuberculcus infectlion had been ueed as
brecdsrs. In addition, the animal which was killed at fifteen
months and showed widespread lesions hed also been used for breedinge -
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Four other antimals used for bresding during the same period atd _
not show the extensive dimeasa sesn in the animals Just described,

Thus, it seems hazardous to & ttempt to attribute the spreade
ing of the tuberoulous infection entirely either to the effect of
tne dust or to that of breeding. ' .

IV, Conclusions:

l. It seems clear from the rssults presonted in parts I and
II avove that EAYIL acts as an inert dust when inhaled
by guinea plgs and rats; that 13, it is phagocytized by macro-
phages, but does not injure them or produce fibrosis or anything
suggeative of either siliocosis or a sbestosis, This indicates that
the dust will probably be harmless on inhalation in moderate anounts
over prolonged periods by normel human beings,

2, Tho results observed in the experiment concerning the ine
fluence of tho dust on tuberoulous Iinfection are ogquivoe
eal, Although it 1s our fesling tnat this dust exerts little or
no adverss influence on tubsrculosis, the possibility that it
played a part in spreading the infection cannot be ezcluded.

3. In view of this posalbility, further atudies concerning

. this aspect of the problem should be carried out, It
is imperstive that the original experiment with infection and
simulteneous dust exposure be repeated in its entirety. One .
further study with & amell series of psuinea pigs 1s now in progress.
It i3 designed to reveel the influence of the dust on partially
healed tuberculosis. However, it 1s now felt that this experiment
should be carried out on & larger scele by increasing the number
of animals, Should this expanded inveatigation be pursued, it
mignt besidentifled as follows:

8. liepeat experimant to dstermine the blological
activity of RAYLO when inhsled into the .
dlung harboring a tuberculous infection,
which otherwlase would regress an. neal;
viz.: Doas EKAYLO gtimuloate the discuse?

bs Repest exparimont to determine the bilologleal
activity of RAYLO when inhaled into the
lung harboring e regressing or quiesceat
tubergulous focus} vig.: Does KAYLO roe-
acgtivate a focus of infaction?

ce Introduce & new exporiment to determine the

‘ biological activity of KAYLO inhaled into
the lung upon infection; vig.: Does KAYLD
predispose” the lung to tuberculous infece : 0002 5:
t{ion? : ' -~
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4. In addition, it sppears important to explore the

biologicel activity of hydrous cslcium sillcate

either by inhalation or at least pilotewise by injection

mathods should it be impossible to generate a sufficient

oloud of etmoapheric dust becsuse of  the character of thes
material,

{ 5. These recomssnded investigations can be oarried

' out simultansously and completed in a perilod of
eightecn months to two years. It is antleipated tnat these
-studies would remowve the doubt raised by the results of the
original experimsnts hersin reported and would epable us to
conclude finally that KAYLO is inert not only in regard to
the production of pulmonary injury, but alec in relation

to associated tuberoulosis. )

Arthuar J, vom" HeDe
Director of Research
The Ldward L. Trudesu Poundatiaon

AJVIB
Ce Non, haTamewe g LisBoN
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Ootober 31, 1947

Mr, W, G, Hazard

Industrial Relations Division
Owens-Illinois Glass Company
Toledo 1, OGhio

Dear Rr. Hazard;

Enclosed herewith you will find an interim report summar-
izing the experimsntel investigetions wrich we have pursued
apropos the bilologloel ectivity of KAYLO., I reslize that it
is long overdue, but feel sure that you appreciste the diffi.

. culties which have oonfronted us. I axz happy and pleased that

/ thase experiments progressed without undue aifficulty. In ade

dition, I derive & rather high degree of perzonal satisfaction
in the accomplishmenta of ay staff. It is primarily they who
made this repord possidle.

/ Your attention is invited to ths conclusicns of ths report
wherein I have tried to axpress assurance that KAYLO alone 1s
biologiocally insotive. Yet, my conservatism dictates caution
‘lest the aasurance might be too optiamistic because of incon=
clusive exparimental e vidence apropos the influesnuce of EAYLO
upon tuberculosis,

In consequence of that evidence, we have identified certain
investigations which should be pursued, They ere itemized in
paragraphs three and four of the conclusions. I believe they
should be undertaken and strongly urge that y. authorize us to
proceod. In any event, please inform us of your wishes as soon
as possible so that we might effect some continuity in our
studies conserning XAYLO,

During your recent visit to Saransc Lake, ths atatus of the
financial support of this project was itriefly discussed. Jou
may recall that our investigsztions were initiated in accordance
with the contract as set forth in Dogtor Uardner's letter to
g;qs.t&é:ua; Director of Heseareh, under date of Fovember 87,

’ 2 H

"The coat of this sxperiment will be §5,000. &
year plus the necesgary travel expenses of our engineer
for plant inspection. 8hould you desirs to undertake
.1t, I would suggest that payment be made quarterly to
the Seranac laboratory,® eotc. .
. 000242
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¥r, ¥, G. Baserd .
Il is Glass Co Qotober 94

on December 8, 1944, Hr, Bowes advigedt

*You may consider this letter as authorization
to proceed with the program as outlined,®

In consequence of the above, the dxperlmnta wore started
approximately on February 15, 1945, and are contlmuing to date,
representing a total period of two ysars, eight months and fifteon

4aays.

. Since the death of Doctor Gardner and &s his successor, I
have been obliged to review 8ll existing contracts. Imn doing so,
it was disclosed that the Saranac laboratory has not received any
rezuneration from the Owens-Illinois Glass Company for its project. -
Our analysis of the current financial status reveals an Grrears
of & consideradbls sum, whieh is straining our limited budgetary
reserve, Herstofore, I have hesitated bringing this matter to
your & ttention, believing it first necsssary to submit & report
of our work to date,

Please imow, Mr. Hazard, thst your views regarding our efforts
1dentified in the report would be greatly apprecisted. Should you
£ind that ocur 8is of the financial status is in error, we
trust that you w so inform us.

With every good wish,
Sincerely yours,

Arthur J. Vorwald, H.D.
Director of Research
) The Edward L. Trudeau Foundstion
AJV 1B '
Ence .
¢Cst ¥r. U, E. Bowes, Director of Research
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THE SARANAC LABORATORY
OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAkE, N.Y.

ARTHUR J. VORWALD. M.D.
DIRECTOR

October S0, 1947
OWENS ILLINOIS GLASS COMPARY
TOLEDO, OHIO

Interim Report on Animal Inhalati
Experimeants with KAYL

SUMMARY: The first inhalastion exps
begun in February, 194
fatal pneumonia, another simi
August, 1945. Both of thesg g -
the effeot of the dust alon® by sidtion in guines pigs. In
August, 1945, also, an experiment w8 begun to test the effect
of inhsled dust on tubdberculous fegtion in guinea pigs. In
October, 1945, a group of white Fats was placed in the dust room
in order to study the effwsct of Kaylo ¥nhalation in this species.

s to & high incidence of
nent was astarted in

It may be sald he Bet bdhere is no evidence to suggest
that the dust alone B\ into the lung produces pulmonary
period, or in guinea pigs in a
SO0 month period, the experiment in which dust
exposure and tuberculosis-wers /combined are ineonclusive and
further work Bhould be.done béfore a definite statement can be
made as to fthe possible efTect of the dust on tuberculous in-

11 theaa experinents are virtually completed, although
8 original groups are being kept alive for

INVESTIGATIOK

A+ Petrographic and x-ray diffraction analyses of the dust

supplied and used. Analyses were carried out initially
an% periodicafiy during the course of the experiment.

The composite of such analyses reveals the following:

Samples from the supply carton

Quartz <1 (approximately)
Chrysotile and Serpentine 15 - 20%;
largely fibrous., The fibers and
bundles present are usually several
millimeters long and seldom are less 000255
than 300 @
Calcite 5%
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Balance consisted of clay-like masses
which gave & definite x-Ta&y diffrao~
tion pattern not unlike a hydrous
calcium silicate.

i1es collected from the atmosphere

o) e chamber.
Quartz 1%

Chrysotile and Serpentine 10 - 15%;
less fibrous material than in
sample above; many fibers are
shorter than 20 .

Calcite 10%

Bslance consisted of clay-like masses
which gave a definite x-ray diffrac-
tion pattern not unlike a hydrous
calcium silicats. .

The analyses revesal geveral points of interest:

The low quartz content (1%) indicates
that the amount of crystalline free silica
in the dust is practically negligible as &
possible cause of silicosis. -

Although diatomaceous earth is one of
the materials from which EAYLO is made,
only e trece, probably much less than 1%,
{g unsltersd and sppears in the final
product in its original form. Hearly all
has been changed by the manufacturing process
into another chemical ecompound, calcium sili~ .
cato.

Most of the material consisted of clay~
11ke masses which gave a definite X-Tay
pattern similar to that of & hydrous csalcium
silicate.

About 10 to 15% of the atmospheric dust
in the experimental dust room was chrysotile
or serpentine. Both of these minerals produce
the same x-ray pattern. Fronm petrographic ex-
amination of the originsl material, it appears
thet ehrysotile, which 1s a fibrous minersal,
is present in much greater amounts then the non-
fibrous serpentine. In the atmospheric dust
also, the fibers still predominate over the non-
fibrous serpentine.

- 00025¢
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In the originsl materisl, the fibers
were [r esent in bundles often s everal milli-
meters long; not many were shorter than 300 .
The fibrous portion of the atmospheric sample,
however, consisted mostly of shorter bundles
. and of fibers, relstively few in number, which
were generally about 10 to 40 p in length.

B.. Techniques of Investigation.

Two specles of animals were introduced
into the dust chamber assigned to this ine
vestigation. They included guinea pigs and
white rats, animels which the Saranac Labora-
tory has used routinely in its gtudies apropos
pnsumoconiosis. Appropriate quantities of" the
original material supplied by the company were
introduced into the dust gensrator of the cham-
ber and pilot runs were made to ascertain the
charscter and concentration of the air-borne
dust produced. Having established the desired
concentration, the animals were then introduced
and throughout the course of the investigation
dust counts were taken periodically.

The average concentration of the air-borne
materiel wes 122 million particles per cubic
foot of air. This figure varied somewhat from
month to month, ranging from & lower limit of
99 million to an upper of 122 million particles.
This range is not unique for this material but
nas been observed also with most agents which
we have employed. It results no doubt from day
to dey variations in atmospheric conditions
which cannot be precisely controlled with our
present methods. Nevertheless, we have elected
to continue with such methods, believing that to
do otherwise would introduce factors uncommon
to sctusl industrial sxposure.

The results of the experiments will be presented under the
following headings:

I. KAYLO inhaletion alone in guinea pigs.
II. EKEAYLO inhealation alone in white rats.
III. KAYLO inhalation and simultaneous
tuberculosis infection in guines
pigs.
IV. Gonclusions.
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. KAYLO inhalation alons in guinea pigss

The eourse of this experiment through the first fourteen
months was discussed in a summary written by Doctor Gardner in
May, 1946. In this report he described the difficulty enscocuntered
with scute pneumonia in the guinea pigs and concluded that it was
an aceidental epidemic., His conclusion is supported by the fact
that subsequently only four animals have died of pneumonia. This
occurred, however, only after all apparently sick guinea pigs
were disposed of, the apparently well pigs isolated, the dust room
thoroughly cleaned, aired and disinfected, and &ll the cages
sterilized. A third and new saries of guinsa plgs were intro=-
duced efter control of the epidemic described. Throughout the
course of the study, all animals were exposed continuously to
the chamber cloud for eight hours e day, five and one-half days.

a week. ‘ .

Thus far, a total of thirty-nine pigs have been killed in
order to follow the course of the pulmonary reaction resulting
from the deposition of inhaled dust in the lung. The period
elected for study ranged from two to thirty months. Over this
period no definite gross changes occurred in the lungs. 7The
tracheobronchial lymph nodes have enlarged slightly, but re-
mained soft. MNMicroscopiec study of the lungs reveal gradually
1nereasin§ numbere of dust-containing macrophages. These
inactive %dust cells™ are found characteristiecally in clumps
within groups of adjacent air spaces. The intervening alveolar
walls are only slightly thickensd by accumulsated lymphocytes,
but there is no undue proliferation of tissue histiocytes and
connective tissue. Pibrosis is not present. Occasional multi-
nucleated glant cells are sesn. In addition, there are a very
few olongated segmented brown structure which take an iron stain
end ere clearly asbestosis bodies. HMicroscoplec study of the
trachecbronchial lymph nodes reveals clusters of inactive ®dust
calls” similar to those demonstrated by the lung. There is no
apparent over developmant of connective tissue, and again fi=
brogis is consplicuous by its sbsence.

Results of the chemical analyses cerried out on the lungs
of the exposed pigs sacrificed st the various periods are re-
corded in the following table:

TABLE I.
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CHEHICAL ANALYSIS OF GUINEA PIG LUNGS

Animal Time

Rumber Expe. ggi

Dry Matter

5105
g

‘50

2 2 mo. 4 042 " 0.24 0.07 0.08 S 57 1.59 1.85

6 2 moe. 4 .94 «20 08 = 06 4 .06 1.62 1.2%
10 4 mo. 4 .47 «22 «09 <09 4,87 1.99 1.99
11 4 mo. 4,42 <19 -08 OOB 4 .'42 1.89 1 «89
16 6 mo. 4,13 25 08 . .08 5.83 2,00 2.00
18 6 mo. Se74 «20 +08 «10 5436 219 2.68
28 8 mo. 4 .59 31 +08 <18 6 .84 1.77 275
34 8 mo. 4 54 «28 «11l P b 5 .36 2 045 -+
43 10 mo. 4 .58 «46 21 old 10.12 4.30 3,048
56 10 me. £ .81 4l 24 «ll 8.4 3402 220
45 12 mo. 4,86 «63 «£2 14 10.80 4 .65 2.80
45 12 mo. 4 .99 «51 08 «16 10.25 1 .60 Sel7
67 18 mo.  4.83 59 426 . .08  12.27 5451  1.85
68 -18 mo. 4,90 ¢86 P32 «10 17 .65 G «66 - £ 006
105 21 moe 512 ‘a64 o1l 18 12.54 2.08 T .68
108 21 MO« 523 04 . +08 «16 10.30 1445 2.90
49 24 mo. S 02 ., «66 «06 15 12.70 1.20 2564
50 24 mo. 44,71 «60 .08 14 12.52 1.72 2.92

) .
TABIE I
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In view of the observations recorded above, certain pertinent
comments appear to be warranted. The microscopic studies of the
lungs and tracheobronchial lymph nodes make it obvious that dust
was suspended in the atmosphere of the chamber and that portions
of that dust were inhsled and gained socess into the lungs of the
enimals exposed. This is further substantiated by the chemical
analyses of the lungs which show & gradually {nereasing amount of
the various mineral components - of the dust used in direct propor-
tion to the exposure times. In the case of 81i0g, for example, the
pigs sacrificed after ten months exposure revealed & two to three-
fold increase. The Mg0 and Cs0 eontent also increased but the
increments are f{nconsistent and less manifest.

The silice component of the mineral dust is of such low
concentration that a significant pulmonary reaction would hardly
be expected in consequence of its presence in the lung. This
proved to be the case even in those animals exposed for & period
of twentye-four months and revealing AD &VeTAge total of 12.61%
810g of the lung esh, The oharacter of tue tissue response at
thirty months is comparable and it is enticipated that the 8109
content will not be appreciably different.

Undoubtedly same of the dust cells constituting the mnild
cellular reaction observed mgy be in consequensce of the serpen~
tine components of the dust deposited in the lung. Ihis, however,
cannot be verified since serpentine is & relatively benign dust
and fails to produce reaction other than mere dust laden macro-
phages. This interpretation 1s in sccord with Doctor Gardner's
observation that the sillcate gerpentine ia a biologically inert
substance producing st best & mild reaction consisting of small
widely scattered Jocal collections of "dust laden phagoocytes
and an occasional glant cell without other cellular reaction
and without fibrosis.

The presence of a rare curious body (asbestosis body) indi-
cates that some of the sir=borne fibrous component of the chryso-
tile geined access to the lung. BHowever, the absence of cellular
reaction or fibrosis about the terminal bronchioles would indicate
that the inhaled quantity of such fibers was of extremely low
intensity and tnsufficisnt to produce permanent damage. This view
1s gsupported by the petrographic and x-ray diffraction studies
which disclosed that a major amount of the chrysotile component
of the dust consisted of structures too large for dispersion
into the breathing atmosphere and for easy acceas into the lunge.

In consequence of the experimental studies with guinea pigs

to determine the blological activity of EAYLO, it may be tensatively con-
cluded that EAYLO alone fails to produce significant pulmonsary damage
when inhaled into the lunge.
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IX. EKAYLO inhelantion alone in white rata:

This species was used because the rat is known to develop
fibrosis from quarty inhalation more rapidly than other animals,
Forty rats wers used in this experiment and, as indicated by
Doctor Gerdner in his report in May, 1946, no difficulty with
oarly development of pneumonia was experienced. In fact, during
the first thirteen months of the experiment no spontaneous deaths
occurred, From thirteen to eighteen months, about 40% of the
eanimals died with terminal bronchiolitis and lobular pneumonia,
This is of no significancs, howsver, because it is wesll knowm
that laboratory rats beyond the age of one year are subject to
this type of lesion.

The results of exposure to KAYLO were followed by killing
four rats at each of the following periods: six, nine, twelve,
fifteen and eighteen months. The duration of the experimsnt
was eighteen months and &l animals have been killed.

The reaction to the dust throughout the experimsent has
consisted of focel collections in the pulmonary alveoli of
macrophages containing particles and spicules of dust. As
-the duration of exposure increased, the only observed change
was an increase in the number of such foci. Similar dust
f£1lled macrophages were seen in the tracheobronchial lymph
nodss. In no animal was there any tissue r eaction of the
sort seen in silicosis or asbestosis.

Chemical analyses of the lungs of these rats show that the
8102 reached the average level of 16.6% of the lung ash within
nine months and subsequently diminished. This is difficult to
explain, since in the same period the percentage of SiOp in
guinea pigs' lungs exposed simmlteneously (see Table I) was
increesing.

" The table of these results followsy

TABIE II.
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EAYLO INHALATION
SILICA DETERMINATIONS OF 'LUNG TISSUE IN RATS ONLY

— 1o Dry 510 in Dry 510z 1n:
Ash

Animal Ho. Group Tissue issue Duration of
b4 % < Exposure
1012-202 v 4.8 0.668 14.0 6 months
1012-201 8 4.6 0.735 16.1 6 months
1012-205 I 4.6 0.86 18.3 ' ¢ months
1012-206 1A S.8 0.628 13.9 9 months
1012-209 v 4.2 0.55  15.2 1€ months
1012-210 . v 4.4 0.655 15.0 12 months
1012-215 v 4.8 - 0.44% 10.5 15 months
1012-223 v 4.2 0.562  13.8 16 months
1038-225 Iv 5.1 0.45 . 15.7 18 months
1012-234 v 8.9 0.44 11.3 18 months

TABLE II
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In commenting upon Part II of the investigation using white
rats as the experimental animals, refersnce is made to the comments

recorded under Part I, which applye.

III. KAYLO irbhalation and simultaneous tubereulous infection
in Einea pigs. .

This experiment was carried out by the use of only one of the
three methods which have been found valuable in deteramining the
effect of dust on the course of tuberculosis, In this case the
animals were infected with tubercls bacilli by inhalation and im-
mediately placed in the dust room. Thus, we are testing ths affect
of the early accumulation of dust on the early courae of tubercu=
losis. The other two methods available consist in exposing the
animals to either the dust or the infection alone for several
months, subsequently exposing thez to the other agent., ¥We may
then study the effect of e ccumulated dust ont he esrly course of
tuberculosis, or the effect of dust on heal ing tubsrculous lesions.

In the experiment which has been completed twenty-five animals
were used. Of thase, five died within ten months of the pneumonia
whiech hags been 2 problem throughout 8ll the experiments with this
dust. Four others were killed b ecause they were in poor condition,
and it was hoped to out down the incidence of pneumonia by removing
them £ rom the room. These four also. showed some evidence of pneumonia.

Of the remeining sixrteen animals, eleven were killed in order
to follow the course of the infection. One was killed at one month
and two were killed at six, nine, twelve, fifteen and eighteen
months, %Fwo dled et fourteen months, epparently from progressive
tuberculosis; these will be discussed further below. Two @ imals
dled, one at thirteen and one at seventeen months, of undetermined
causes, bul not from tuberculosis.

Of the animals killed to follow the course of the infection,
the lesions were isolated, encapsulated and regressing in all
except one of the two killed at fifteen months. In this animsal,
lesions were widespread throughout the lung, but wers associated
with the production of fibrosias, indicating a tendency to heal.

The interpretation of the results of this experiment is com=
plicated by the accessory factor thaf some of the animals were used
for breeding during the experiment. This was done in an attempt to
develop a strain of animals resistant to the infection which was
producing the frequent pneumonias, '

A review of the records shows that each of the two animals
wbich died of progressing tuberculous infeection had been used as
breeders. In addition, the animal which was killed at fifteen
months and showed widespread lesions had also been used for breeding.
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Four other animals used for breeding during the same period did
not show the extensive disease seen ip the animals just described.

- Thus, it seems nagardous to & ttempt to attribute the spreade
ing of the tuberculous infection entirely either to the effect of
the dust or to that of breeding.

IV, GConelusions:

1. It seems clear from the results presented in parts I and
II above that EAYLO acis as an inert dust when inhaled
by gulnea pigs and rats; that is, it is phagocytised by macro-
phages, but does not injure them or produce fibrosis or anything
suggestive of either ailicosis or a sbestosis. This indicates that
the dust will probably be harmless on inhalation in moderate amounts .
over prolonged periods by normal human beings. .

£. The results observed in the experiment concerning the ine
fluence of the dust on tubsrculous infection are equivo~-
cal. Although it is our feeling taat this dust exerts little or
no sdverse influence on tuberculosls, the possibility that 1t
pleyed & part in spreading the infection cannot be excluded.

S. In view of this possibility, further studies concerning
this aspect of the problem should be carried out. It

is imperative that the original experiment with infection and
simultansous dust exposure be repeated in its entirety. One
further study with & small series of guinea pigs is now in progress.
It is designed to reveel the influence of the dust on partially
healed tuberculosis. However, it 1s now felt that this e xperiment
should be carried out on a larger scale by increasing the number
of animals. Should this expanded investigation be pursued, it
might beidentified as follows:

a. Repeat.experiment to determine the biological
activity of EKAYLO when iphaled into the
lung harboring a tuberculous infectlon,
which otherwise would regress and heal;
viz.: Does EAYLO stimulete the disease?

be Repoat experiment to determine the biologieal
activity of KAYLO when inheled into the
lung harboring a regressing or quiescsnt
tuberculous focusj viz.: Does EKAYLO re-
activete a focus of infection?

c. Introduce & new experiment to determine the
biologicel activity of KAYLO inhaled into
the lung upon infection; vis.: Does EAYLO

predispose the lung to tuberculous infet-
tion?
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4. In addition, it eppears important to explore the
biological mctivity of hydrous salcium silicdte

either by inhalation or at least pilotewise by .lnjection
methods should it be impossible to generate a sufficlent
cloud of atmospheric dust because of the character of the

mater 181 .

B. These recormmended investigations can be carried
out simultaneously and completed in e periocd of
eighteen months to two years. It is anticipated that these
studies would remove the doubt raised by the results of the
original experiments herein reported and would ensable us to
conclude finslly that EAYLO is inert mot only in regard to
. the production of pulmonary injury, but also in relation
to.asscclated tuberculosis.

\,@.m\ma"

Arthur J. Vorwald, ¥.D.
Director of Research
The Edward L. Trudeau Poundation

AJV:IB
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PLAINTIFF'S
EXHIBIT
* ¢

OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

o

Hovember L, 19L7

Arthur J. Vorwald, M. D.
Director of Research

Edward L. Trudeau Foundation
Saranac Lake, New York

Dear Dr. Vorwald:

Thank you for your letter of October 31 and the Interim
Report on Animal Inhalation Experiments with Kaylo, dated
October 30, We nave passed the extra copies of these on to
Mr. Bowes.

The report is very impressive - as well as gratifying.
We appreciate the fine quality of work that has gone into
the animal experimentation.

In the next day or two we expeét to discuss the report
and future activities with Mr. Bowes. Undoubtedly the ex-
periments should be continued along:the lines mentioned in
paragraphs 3 and L of tne conclusions - however, we will
write you further about this, as well as about the financial
arrangements.

With personal regards,

Sincerely yours,

OWENS-ILLINOIS GLASS COMPAIY

(0. %

Industrial Relations Blvision

¥. G. Hazard:et

CC- Yr. U. E. Bowes - Kaylo Division

>

000241
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

<©> November L, 1947

The Saranac Laboratory -of
The Edward L. Trudeau Foundation,
- Saranac Lake, New York.

Attention of Dr. Arthur J. Vorwald.

Gentlemen:

Mr. Hazard has referred to me your letter and
report of October 3lst. ‘ .

We are very surprised to learn that this work
has gone on for this period of time without payments being
made to you. When Dr. Gardner proposed a basis and suggested
quarterly payments, we assumed that you would submit invoices
quarterly. Usual accounting and disbursement practices
necessitate an invoice.

At the time of our discussion with him at Pitts-
burgh in the fall of 194L, the initial experiments had already
been conducted indicating that the material per se probably
would involve no hazard by itself, but it was deemed advisable
to carry it on for an additional period to have the evidence
on a broader base. We believe that you should have kept us
informed of the progress of this and the extent of the work
under way.

. JE RS

The scope for the year 15LS was explained to us in‘f{;IV 21"q**
advance by Dr. Gardner. Whal is the extent of the work '
conducted in 1946 and thus far in 19477

PLAINTIFF'S
EXHIBIT

Manager of Division

‘/ U.E.Bowes:jg . 000232)
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November 11, 1947

Mr, W, G, Hazard

Industrial Relations Division
Owens-Illinols Glass Company
Toledo 1, Ohio

Dear Mr. Hagard:

In Doctor Vorwald's absence, I lknow he would
wish me to thank you for your very kind letter of
Rovember 4.

. Doctor Vorwald is embarrassed at his delay
in getting out the reports to the various companies,
but his schedule has been such a heavy one that
there aren't enough hours in the day to do &ll
he would like. He appreciates no end your patience
and will be pleased, I know, to read your letter on
his return on Friday, November 14.

Sincerely yours,

(Mrs,) Lillian R, Blinn
Executive Secretary to -

Arthur J. Vorwald, H.D.

Director of Research .
The Edward L. Trudeau Foundation




November 11, 1947

Mr, U. E. Bowes
Owens-Illinois Glass Company
Toledo 1, Ohio

Dear Yr. Bowes:

Your letter of Hovember 4 has been received in
Doctor Vorwald's sbsence and will be brought to his
attention on his return to the Laboratory on Friday,
Rovember l4.

In ansser to the last paragraph of your letter
with regard to the extent of the work conducted in
1946 and thus far in 1947, we would refer you to
Doctor Gardner's letter to you and report of May 13,°
1946, and to the recent interim report of Doctor
Vorwald dated October 30, 1947. Doctor Gardner
outlined in his communication the progress of the
experiment from its beginning (February, 1945 to
ey, 1946) and mentioned that 1t should be continued
forat least another year to determine whether or not
Kaylo 1s harmless. The recent report of Doctor Vorwald
reviewed the findings up to October, 1947 and suggested
further studies with this material, particularly in
regard to 1lts effect upon tuberculous infection.

If the above does not cover your question, I am
sure Doctor Vorwald will be glad to go into the matter
further on his return.

Je realize, of course, that our accounting depart-
ment should have submitted quarterly involces to you,
but apparently there was some slip~up somewhere and they
were not apprised of the terms of the a reement. We deeply
regret this oversight. This only came to light on Doctor
Vorwald's arrival on July 1, when, in order to orient him-
self and realize his obligations, he reviewed all existing
contracts. Doctor Vorwald ix extremely sorry that his
heavy schedule h:s prevented him from cischarging his
responsibilities more promptly.

PLAINTIFF’S




Mr., U. E. 3Bowes
Owens-Illincis Glass Company November 11, 1947

If you have any other questions and you will write to
Doctor Vorwald, I know he will make every effort to answer

them.

Sincerely yours,

(4rs.) Lillian R, Blinn
Executive Secretary to -

Arthur J. Vorwald, M.D.

Director of Research

‘The Edward L. Trudeau Foundation

00023



November 28, 1947

&'. U. L. Bowes
Owans-I11inois Glass Co,
Toledo 1, Chio

Dear Mr. Bowest

On my return to the laboratory I find your letter of Noveaber &
and the reply thereto which was formulated by my secretary.

I am sure that you appreciate the difficulties experienced by all
of-us in consequence of the sudden and untimely death of Doctor Gardner.
There is no doubt in my mind that he contemplated writing you concerning our
investigation in the interest of your company. Unfortunately the financial
status of that investigation was called to my attention only after my arrival
here some few months ago. It has been no easy task to accomplish all of the
obligations and commitments assumed by Doctor Cardner. The long interval
between his death and the appointment of his siuccessor vas productive of many
serious overgights. They related primarily to administrative aspects rather
than the technical and scientific, Fortunately the experiments continued sat-
isfactorfly in accordance with the design which Doctor Gardner insugurated
before his daath, The administrative function had exparienced, however, con-
sidarsble degeneration, Such experience is certainly not unique especially
whero it involves & most active orgamisation such as Doctor Oardner -had devele
oped, In consequence, the financial reserve of the organisation was in rather
precarious condition. I heaitated presemting the facts to you realizing that
your financiil support for the investigations approved ordiginally by you was in
m,dmpmﬁmpstoomal.ghtmyomparbortoamtualmﬁsunderstanding
betwoen parties of the ariginal contract. It seemod best that I present the
factsclearlyinmefforbtoatrengﬂmourmmmalstatusasquicldyas
possibla. ﬁwmﬁmmm\dﬂdxlfmditmdueinlmgemsm
tofaﬂmvmourpartlnrmdngformeeinvolvedinexperimt&l
work accomplished.

'Boumm,m.m,lwwmdmofmmmmchw
letter of October 31 to Ur. Hazard occasioned, However, oy surprise on learn~
ing the facts was no less savare.

I should be pleased to hear frum you, Mr. Bowes, especially as to your

ﬁshesmingomeontimtimoftheinveaﬁgatimuoutmndinma
conclusion of the interin report, '

&ng:ém:uryom-a,

PLAINTIFF'S
EXHIBIT

000623¢C
Arthur J. Vorwald, M. D,

Director of #msearch
The Edward L. Trudeau Foundation




OWENS-ILLINOIS GLASS COMPANY

. GENERAL OFFICES - TOLEDO 1, OHIO

@ December 1, 1547

.

Dr. Arthur J. Vorwald,

Director of Research,

The Edward L. Trudeau Foundation,
Saranac Lake, New York.

Dear Dr. Vorwald:
Replying to your letter of November 28th.

The most unsatisfactory phase of the question
to me was to agree upon a program and a rate for it per
year and then have it continue along without reasonably
regular progress reports and with no invoices to bring
the matter to our attention. We have no way of knowing
whether the activity over the entire period was com-
parable with that of the initial period or not.

What is your interpretation of the amount
now due you up to the beginning of the present guarter?
ruly yours,

T

Manager of Division

U.E.Bowes:jg

¢cc - Mr. W. G. Hazard

PLAINTIFF’S
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Dsoember 12, 1947

My. U, E, Bowes
Owsng-Xllineie Glaas Oo.
Toledo 1, Ohio

Dear Mr. Bowes:

In response to your letter of December 1, and with reference
to mine of November 28 and the interinm report of Ostober 30,1947,
pernit me to relay to you certain of our views with regard to the
experinents which we have continued in the interest of your oom-

pany.

The cost of aninal experiments which we have been pursuing
during the past few years with respect to Kaylo includes & great
variety of aotivities which might be listed as follows:

1. Pries of aninmals.

2. -Housing, feeding and care of animsls.

s. letoizgtcal wark inocluding materials and labor.
Cheni analysee of dust and animal tissues.

6. Contimued studies of atmospherio dust concentrations.

6. Profesaional study and analysis of results.

Nay we assure you that these activities have continued oon-
stantly throughout the period of the investigation. Although in
the sarly atages of the experinent thers were many more animals
than at present, there was leas chemiosnl and interpretationsl
work to be done. The tempo of activities identified under 3,4,
and € above hag bean accelerated and at present 1s being maintained
at a high level. This i& true irrespective of the fact that the
nunber of animals involved under 1 and 2 above are in rmoh smsller
nuabers. Thus you will understand that although the field of
greatest aotivity mey vary from time to time, the overall effort
and expehse remains relatively oconatant.

In view of this fast and in &coordance with the contraact
originally agreed upon, the total coat up to the beginning of the
present quarter is ss follows: ’

February 16,1945 to February 15,1948  § 5,000.
February 15,1946 to February 15,1947 6,000.
February 15,1947 to Noveuber 15,1947 3,750, 4

PLAINTIFF'S Total 813,780, - <Lecile
EXHIBIT = 0002 30& Y/ o
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Ootober, 1948, and that from that time to the present, every
effort haa been made to formulats an interim report. In conse-
quence,  the latest report of the record of our investigation as
of Ootober 30,1947, was -acvonplished.

Be assured that the work is sontinuing at the pressnt time to
establish the fact that Xaylo is bicloglcally inert. ¥e ars not
certain, however, as to its influence upon & tuberoulous process.
This is & very important phase of the investigation ‘'and 1s ons in
which, we believe, your company is interested. V¥We would have &
dsep sense of regret should you elect to discontinua the program,.

Sincerely yours.

" arthur 3. Yorwsld, KD -

Diretdnr of Research
The Fiwerd L.Trudesu Foundation

AIV2Xxo

ac - Hr. ¥.G.Hazard |

,QJQ_'M.";\IH‘\T;\ "?)q%’(-«u"«n—v\ [ BSY-N WM)
Qs
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Menmo for Dr. Vorwald:

Re: Owena-Illinois Glass Cos. obligation of $5000. a year
for research. Experimeént 1012 - K-Lo.

Agreement authorized by letter € Mr. Bowes
dated December 8, 1944, following correspondence with Dr.
Gardner. ‘

Experiment started approximately February 15, 1945;
and has therefore been running for two years,.ten and one-half
months, as of December 31, 1947;

There is due the Saranac Laboratory, therefore,
on basis of the 1944 agreement:

2 full years, at $5000.,0C . . . . . $10,000,00

10 1/2 months, at $5000.00 per yr.. _4,375.00

Total « « .« . . ¢ + « « o 14,375.00

In view of the fact that many industrial concerns
wish to know the amount of outstanding obligations at the end
of the calendar year (which is also, usually, their fiscal year)
it might be well to send to Owens-Illinois Glass Company a
statement containing the above f;gures, so that the Company will
have 1t in hand, and we shall haye placed 1t on the record,
before December 31, 1947,

Roy Dayton.

QEC 24 1947 .
000225
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

\

December 25, 19&7

Mr. Menfred Bowditch

Administrative Hoed of laboretories
Trudeau Saniterium Foundstion
Trudeeu, New York

Deer Mr. Bowditch:

Tie wish to teke this opportunity of expressing our
appreciation of your continued cooper-tion end essistance.
1647 has been a most setisfectory yeer in so far es our
Medical Service program is concerned. 4 lt rge ypercentape of
our success has been traceable to organizations like yours
where & helping hend has elweys been aveilable. Thanks.

mey 1 extend the heertiest of ChristmesGreetings
end the firest of New Years® Selutetions to you ané your staff.

Sincerely vours,

IXDUSTRIAL RELLTIONS SIVISTON

Medical Director

C. F. Shook, M. D.
jb

00022¢
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

@

January 9, 1948

Dr. Arthur Vorwald, Director of Research
Trudeau Foundation

Saranac lLake

New York

Dear Dr. Vorwald: °*

We have been asked by a plant that makes a considerable
number of %®e replacements in their. fluorescent tube lamps
whether there is any chance of harmful exposure to beryllium
dust when the dead tubes are broken up. They say that they
let the worn-out lamps accumulate for several weeks, and then
break them all at once. Considerable dust is generated.

Do you think any special precautions should be taken
during this operation?

¥e have never seen this problem mentioned in any of the
industrial hygiene journals. However, if there is anything
to it, we would like to circularize all our plants,
With kindest regards,
Sincerely yours,

.4

INDUSTRIAL RELATIONS DIVISION

W. G. Hazard:et

PLAINTIFF'S
'EXHIBIT
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January 19, 1948

Hr. We G. Hagard

Industrial Relations Division
Owens-Illinois Glass Company
Toledo 1, Ghio

Dear ¥r. Hagzard:

Enclosed horewith is a copy of my letter to
Mr. U. E.Bowes. It makes manifest our deep apprecla-
tion for the reimbursement and indicates also our
sincere regret for the oversight on our part in
failing to notify the company concerning the fiscal
methoeds relative to our investigations. I want you
to have, however, a more personal note expressing our
gratitude for your most loyal confidence in cur ability
to pursue studies apropos Kaylo. Without such confi-
dence, I am sure that the Owens=-Illinols Glass Company
would have denied us the privilege to be of service
to them. They might have taken issue also wlth our
fiscal snalysis concerning reimbursement for the
investigations by the Laboratory in behalf of the
company . :

At the moment we are somewhat in a quandary con-
cerning the recommendations for further study which
were included in our interim report dated October 30,
1947. Having had no word we cannot make plans for
our operatione during the current fiscal year.

The experimepts under way at the present tlme in
the dust house assigned to Kaylo will be comple ted
finally 4n May of this year. The investigations con-
cerning the influence of Kaylo on tuberculosis will
continue until July. If the recommendations are
approved by your company, we should introduce them as
soon as possible lest there be an undue gap in our
Program .«

00022¢




Mr.¥ G Jdazard -l - January 19,1948
Owens-Illinois Glase Co.

Perhaps, Mr. Hazard, you would elect to act
agaein in our behalf and relay to us some information
concerning conditions of our investigations concern-
ing Kaylo. Perhaps also you will accept our every
good wish,

Sincersely yours,

Arthur J. Vorwald, M.D.
Director of Research
The Edward L. Trudeau Foundation

AJV:ke
Enc.

00022,



January 18, 1948

HI‘. Ue E. Bms
Owens=Illinois Glase Co.
Toledo 1, Chio

Dear Mr. Bowes:

Please accept my sincers apol for fellure to ac-
knowledge receipt of your check for $13,750. ¥e are indeed
most grateful to you and your company for the reimbursement,
yet we are distinotly conscious of the '‘embarraessment which
it occasioned. Our oversight in not having made representa-
tion to your company long since 1s regretable. I hope that
1t has not harmed cur relationships which we cherish most

In view of the above it appears advisable to record
clearly certain aspects, lest in failing to do so at this
‘time we experience similar misunderstandings at some future
dates . It is difficult for me to enter into these discussions
without some degree of frankness which I trust you will
understend i3 primarily a business license.

It 1s my interpretation that the check covers & period
of two years snd nine months, that is from February 15, 1945,
to Rovember 15,1947. Reference was made to this in my letter
to you of December 12,1947. The experirents are continuing
and will extend well into the current fiscal year. The agree-
ment currently in effect terminates on the 15th of February.
Thus from a financial standpoint it eppears that a sum of
$1,250. might be expected at that time. Should your views,
Mr. Bowes, be contrary to this interpretation, please do not
heslitate to advise me.

The interim report which we submitted on October 30,1947,
included certaln recommendations for continued studies in bee
half of Owens~Illinoie Glass Company. ¥e anticipate that the
company wishes us to expand our invedigations as identified
in Part 4, Peragraph 3 of that report. Thus far, however, we
have had no word concerning your wishes and are at a loss to
make plane for introducing them into our investigative studies.
In this regard, we should also appreciate your advice.

PLAINTIFF'S
EXHIBIT
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Mr. U. E. Bowss s January 19,1648
Owens~Illinois Glass Co.

Sincerely yours,

Arthur J. Vorwald, M<D.
Director of Research
The Edward L. Tradeau Foundation

AdVike
CC: ¥r.W.G.Hazard

000225



OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

@

January 28, 1948

Dr. Arthur J. Vorwald
The Saranac Laboratory
Saranac Lake, New York

Dear Dr. Vorwald:

Thanks for your letter of January 19. Yesterday we
discussed the future Kaylo program with Mr. Bowes. I believe
he's writing you about it. I think he is going to authorize
the Saranac Laboratory to go ahead with further studies as
outlined in your report of October 30, 19L7.

Ve hope to keep in close touch with you on the results
of these experiments, and appreciate the thought and skill
that go into conducting them. Ve are .sure that at their
conclusion the health aspects of Kaylo will have been
authoritatively settled.

Sincerely yours,
INDUSTRIAL RELATIONS DIVISION

W.G.Hazard:M

IMNBYLYR Grass 8LOCK %ummrﬂns CONTAINERS @Sﬂfedge TUMBLERS
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OWENS ILLINOIS

oate 2/3/18

AMERICAN STRUGTURAL PRODUCTS GOMPANY

sSuBsID!

GLASS COMPANY

OFFICES IN PR]NCIPAL CITIES

¢ The Sarasnac Laboratory

of the Edward L. Trudeau Foundation

Saranac Lake, New York

swrto Mr. U. E. Bowes, President
American Structural Products Company

ar P. C. Box 1035
- Toledo 1, Ohio

VIA

ale

IMPORTANT
SEND INVOICE IN TRIPLICATE

ASP.Cow

REQN. NO. ASEel
PURCHASE ORDER NUMBER

AS=1T0

_PURCHASING DEPT.

AMERICAN STRUCTURAL PRODUCTS COMPANY

SUBSIDIARY OF OWENS-ILLINOIS GLASS COMPANY
P. O« Box 1035
Toledo 1, Ohic

YOU REPRESENT THAT THE GOODS PURCHASED MEREUNDER ARE EREE FROM PATENT INFRINGEMENT.

IMPORTANT

Please mail Invoice
and Bill of Ladjng as
above instructed im-
mediately after for-
warding shipment.

OR

Instruct your Shipping
Department (or your
Shipping Point) to mail
immediately to Purchas-
ing Department at Re-
ceiving Plant a shipping
memorandum or postal
notice, which will bear ref-
erence to this order, and
show fully all information
in segard to what has
been shipped, origin, des-
tination, routing and
packing.

Address all corre-
spondence relative to
this order to the pur-
chasing department,

In making this purchase
the validity of any patents
is not recognized.

Order Number
MUST be Shown
On all Packages
On all Invoices
Og all Correspondence

Advise Approximate
Shipping Date

l

Continue experiments on Inhalation of Kaylo Dust
by Animels ss outlimed on Pages 10 and 11 of your Interim

Report of October 30, 19)47

Work to be-continued until Deoember 31, 1948, unless
oonclusive results should- result before that time

. o~
Invoioe quarterly at the rate of $5,000

e/c A.S.P.Co. 02-8811

DD/sf
Us E« Bowes

IRN3VLIR GLASS BLOCK

PLASTIC PRODUCTS

MAMUSACTUREE OF

$anagqlos coNTaINERS

000.00 per year

p]

Sales Tax Exempt
F.0.B. Saranac Lake, N.Y.
Terms: Net
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February 9, 1948

Mr. W. G. Hazard

Industrial Relations Department .
Owens=-Illinois Glass Company
Toledo 1, Ohilo

Dear Mr., Hazard:

Before leaving for Rochester to give a
Gardner Memorial Lecture, Doctor Vorwald asked
me to enswer your recent letter regarding the
disposal of dead fluorescent tubes &nd to sey
that one of the lamp menufacturers is preparing
& bulletin concerning this metter. A4s soon as
we receive our copy we will send one to you,

In the meantime, Doctor Vorwald suggests
that you treat the "dust created in the breaking
up of the tubes as hazardous material and that
.you be governsd accordingly.

) You will no doubt hear further from Doctor
Vorwald in this connection in the very near futurs.

Sincerely yours,

(Mrs.) Li.lien R. Blinn
Executive Secretary to -

Arthur J. Vorwald, M.D.

Director of Research )
The Edward L. Trudeau Foundetion

PLAINTIFF'S

EXHIBIT
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-~ : TRUDEAU SANATORIUM /L /Q"
DEPARTMENT OF RADIOLOGY A AT

Acripea G. RoBERT. M.D. * TruDEAU, N.Y.

“-—....-____'
February £0, 1948,

Mr., Wlliem G, Haserd,
: Industrial Relations Division,
. Ovwens-Fllinois Glass Oompany,
: Medo 1, ohj-o.

~. e

DeaEur—HEEARdt

Dr. Vorwaid has passed along to me a copy of your letter t0
him deted February 12. Needless to say, 1 an sorry that you
heve been inconvenienco,}adtbar by the inwoices or by. the
delsy in receiving reports em certain of your films.

tith regard to the inwices. we can easily list the names of
the various individusls exmmined during each month, and we
sngll be very glad to do g0 in the future. One copy of such
148t ¥lll accompany the separate invoice sent to each plent,
snd another »ill be attached to the recapitulation of charges
for all plents, which I understand is forwerded to your office.
1n this wsy, there should appear & clesr record of the charges
rendsred.

Fith regard to the delmy in reports, I cen only apologize with
the statement that our commiiments heve beer extremely heavy
doring the past few monthe, &nd thet to date I have hed mo
amsoclste. I hope that the letter sl tuation will be shortly
remedied, but in any eveant we ghell mexe a special effort W
render reports on the fM1lms belonging to vour companies, more
promptly, I realize tull well the inconveniences which may have
eripen becmuse of the deleya, end hope thet these megy be evoided
in the fature,

Fith wara personsl regardé end good sisher, I remein

Very sincerely yours,

AGRIFPA G. HOBERT, u. D.

EGRsS
CC to Dr. Vorwald

PLAINTIFF'S
| EXHIBIT
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March 3, 1948

¥re Us Eo Bowes
OowenseIllinois Gless Cos
'Ifolcdo 1, thic

Dear ¥r. Bowss:

we wish to thank you for your purchase order AS-17C,
Aaated Fedruary 5, 1948, authorizing us to continue the ine
balstion experivents with Xeylo cust as outlined on Pages 10
and 11 of our interim repart of October 3, 194Y. ¥We parti-
oularly invite attenticn to the finnl paragraph of this
Jettor mu{::r certain pertinemt points having reference
to ths additional work tdentified Delows

he new experimsnts mentioned in that report are con=

psrned prineipally with the effect of inmhaled Kaylo dust on
pulmonary tu 1g and we should ke to revi priefly
the studliey we RIUPLSS to & outs AS mentioned In-gpreo-

vious corrsspondence, the experinents with Xeyle
alone will be completed in Xay and those dealing with the
influence of 1o on tuberculosis will comtimme until Juns. .
However, we begin the nex geries of sxperiments lo-
mediataly, or as soon &8s & supply of norwmal anizals becomes
available, in ordsr pot to delay the investigatione 7bhus,
for e period of a few monthe both the originsl and the new
experiments will be sarrisd on simultansously.

e new studies we plan to make are as Tollowst
a. To determine whether EKaylo stimmlates tuberculosis.

A group of normal guinea pligs will be infected by
inhalation with the Ry strain of tubercle basillus
and then placed in the aust roomme At intsrvale
of sbout § monthe a few animwals will be saorifioed
in erder to study the development eof the tubsrous
lous Giseass.

be To determine whether Ksylo reactivates & focus
by -] g8tion in *

4 group of guinea pigs, after being infected with 03&210
the Ry organism, will be jeft in normal air until

PLAINTIFF'S the ease process in the lung has hesled. They

.EXHIBI:I' will then be transferred to the dust roame Seo= i i}7)

rificings will be made at regular intervals to find




Ue Eo Bowos
rensIilinols Olass Cos - ol Harch 8, 1948

" de

In your purchese order AS=170

on ths

cut whether sxposure to Eaylo dust reactivates
the bealed tuberculous digease.

70 determine whsther Karvlo preodls the to
rouious on e :

Smnlgmpaofgnmmgsﬂinbcphmm the
dust roca and allowed to inhale Eayle duste. After
© months of exposure one group will be infected by
4nhalstion with the Ey organismg efter 4 monthe 8
sscend group, and sfter € months & third group will
bs infectede Kegular sacrificings will reveal
vhether or not the vackground of dust exposure af-
fects unfavorsbly the usual course of the tubdberoue
lous infectieon. .

<o mvutiﬁto the biologioal activity of hydrous
(27 2o C& ®

It was our ‘intenticn to investigate also the biolo~
gical aetivity of the hydrous oaleium silieate which
is cne of the caxponents of Xayloe. 3uch an investi-
gation would be desirable 1f 1t i found that Kaylo
has an unfaverabls effect on tubsrcileus infestion
beeause cnly & single somponent of the materisl might
be respousible for that conditiom. Thus far, howe
ever, we have deen unable to 1dentify which of the
caloium silicates is present im Xaylo. If

should prove tc bs:inert, then biological
tagte with hydrous calclun silicate would be unnecs
essarys if Kaylo is not tnert but affects unfave
orably tuberculous infection, perhaps ‘the sxperie
men department of the Owens-Illinois Glase Com-
pany oculé prepare a erell quantity of hydrous
calciwn sfilicate for use in snimal experiments .’
ohis need not be done if the experisents with Kaylo
1taelf yisld negative regults.

ts with laylo it is stated that work 1s to 1

contimmed until December 31, 1948, unless conolnsive results
are eatablished defore that time, and that paysents are tobe
mads qnarterl: at the rate of £5,000 par years

Based upon ocur experience with other dusts, it aprears
guite unlikely thart definlte and Tinal oonclusions concerning

s ¥hich authorises us to carry

the effect of Kaylo on tuberculosis can be reached by December
31st of thie yeare is indicated in the last peragraph of our:
interim repoert, elghteen months to twe years of investigation

08d21¢



Mre Ge Be Bowes
OwenseIllinois Glass Ce. - ~ ¥areh 3, 1948

are ordinarily required and for some dusts, especially those
3Jive Xaylo which spprear to be reslltvely inert, an even longer
mdamzammmummwmmmc
possibility of a dslayed or slowly-developing reastion. Ve -
realize that as @ matter of administrative poliey, you may

fer not to maks commitments beyond the current yesar, but
we do wish to point ocut that biclogical rsactions to inhialed
anst and to tubsrcle bacill! proceed very slowly and that final
ecnclusicng cannot safely be based upon too short a period
of observatione

In the original propossl for the inhalation experiment
with Kaylo, as outlined by the late Ure. Gardner in his detter
‘ of Novezmber £7, 1944, it was stated that the oharge for the
investigation would be §5,000 per year. &ince that time costs
of experimental work, as in all other fields of activity,
bave increassd consideradbly and a recent snalysis by our
aecomtant has revealed that the expense of conducting an
4nhalation experirent in one of our dust rocms, including
such items as price and care of anirmls, professional study
of tissue by higtological, chemieal and other tschniques, and
review of findings, is at least §10,000 per year. Conasquently,
we fesl justified ir asking that the financial support of the
addaitiona) expeorimental investications with Faylo be increased
to $7,000 per year, the nev arrengement to take effect with
thas -quarter beginning May 1, 1948«

. , ,

The current experiménts being conducted under the cone
trect initiated Ly Dre Oardner in 1845 were to terxinate on
Pedbruary 15, 1948, However, they are being extended to June
1st of this year to compensate samevhat for the delay ocoa-
sioned b: intercurrent pneumonia among the experimental ani-
mals introduced into the initial sxperimentsg in Pebruary,
1946, This delay was referred to in cur recent interim report
to youe Ny letter of Jamuary 19th makes mention also of cer-
tain financisl aspects pertaining to this work.

In sonclusion, lre Sowes, pormit me to sumomriss, lest

there be & misunderstanding which I wizh to avoid in view of
previous complicationse

The 1845 agresment terminatss officially, on February 15,

1948, bhut the work will be extended to June 1, 1948, for which
the s of $£1,250 is atill cutstanding.

1
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~ Owene=Illinois Glass Compeny o ~ Harch 3, 1548

. i

. The 1848 sgroemsnt «pproved by rurchase omder £5=170,
dated Pedrusry &, 1946, is for the seunusl rate of 5,000,
satablished in 1044+ It 18 based upon the rroposal for
edditionz]l Investipations incerporated in our recent interis
report, sulsitted on Gotober IO, 1047, Sn» which we failed
to quote the tudgetary requirsmentz nesessary for the pddit-
ional work outllnede In vicw of Increasing ocosts of g1}
our Invostipations, wo invite financisl support of {g,000
above that 1045 fipguws, thus requesting a total of £7,000
ennually for twn yeamn, beginning the geemd Quarter, ¥ay 1,
1948, and terminsting Hay 1, 1960«

Ge are very apprecistive of the suﬁaﬁ; given our en-
Geavors in the past and trust you wlll ellow ne to comtinue
the work approved, bdut with the financial support {dentified
Lerewithe :

With overy good wieh to youe
Slneerely yours

artimr Ja« Vorunlid, K. Das
Diregtor of lissearch

- The Edwerd L+ Trudeau Foundation
AJVeby

et Kre Yo G+ Hazard
te  Ma, :ﬂwﬁ.om



AMERICAN STRUCTURAL PRODUCTS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO
" SUBSIDIARY OF
OWENS - ILLINOIS GLASS COMPANY

March 31, 19L8

Dr. Arthur J. Vorwald, Director,
The Saranac Laboratory of the
Edward L. Trudeau Foundation,
Saranac Lake, New York.

Dear Dr. Vorwald:

There has been some unavoidable delay in my replying
to your letter of March 3rd in which you ask-that we extend
our commitment for two years from Mgy 1, 19)48 .at the rate
of $7,000.00 per year.

Frankly, my reason for confining the definite commit-
ment 0 one year is my lack of confidence in the way this
entire transaction has been handled. We first submitted to your
laboratories this problem on February 12, 1943. By the end of
our proposed extension of one year, you will have had the assign-
ment six years and will have been paid approximately $20,000.00.

My original conversation with Dr. Gardner certainly
did not give me any reason to expect that it was a seven-year
job to evaluate this one material. It seems to me that we might
reasonably expect to have had in five years from the time we gave
your laboratories this project some definite report that would be
of value to us. After some hesitation, it was my judgement to

extend the assignment for one year and review its status at that
time.

Please understand that I am not presuming to be competent
te Judge the ease or difficulty of work of this kind, but we set
out in February 1943 to determine the status of this material,
and the handling of it bas been quite unsatisfactory.

Vel]] IZ‘(Z/% 6\7\ Q}

President
U.E.Bowes:jg

cec — Mr. W. G. Hazard




April 26, 1948

¥r. U. E. Bowes, President .
American Structural Products Company
Toledo 1, Ohio

Dear Mr. Bowes:

I appreciate the frank comments in your letter of
Mareh 31 end sense considerable diseppointment on your
part concerning the manner in which our investigations
were conducted and the results obtainsd.

It is my impression that this stems in large part
from certain administrative and financial difficulties
precipitated perhaps by mutuel misunderstanding. I anm
unacle to identify & weakness in our scientific approach
and must take exception to your view that reports of
value to you have not deen forthcoming.

It disturbs me greatly to have you entertalin any
degree of disappointment concerning our studies apropos
the biologlcal activity of an industrial dust. There-
fore, I should like to present m summary of our efforts
in your behalf and trust that it will influence you to
change your Views.

1. February 2, 1943 - Two samples of
"Hydrous Calecium Sflicate" (Rotoclone
Dust and Sander Dust) - received from
Owens-Illinois Glass Co.

2. May 31, 1944 - Report submitted by the
Saranac Laboratory identifying the in-
vestigations made and the results thereof.
(1) Rotoclone Dust:

8. X-ray 4diffraction s tudies
b. Petrographic stu&ies

ce Animal assays




Page 2.
¥r. U. E. Bowes April 26, 1948

{(2) Sander Dust:
a. X-ray diffraction studies
b. Petrographic studies
¢. Animal sssays

3. Jdune 17, 1944 -~ Received & check
for this service . . . . . . . . $250.00

Extended Studies

1. December, 1944 = Authoriged to pro-
ceed wivh investigations at $5,000.
per year.

2. Pebruary, 1945 - Experimesnts started.

3. HMay 13, 1946 - Pirst report submitted
giving evidence that inhaled Kaylo
fails to produce pulmonary fibroals.
No evidence of effect on an agsoe: -
ciated tuberculous infection.

4. OQotober, 1946 - Death of Doctor Gardner.

5. Pebruary 5, 1947 - Visit by ¥r. Bazard
and Doctor Shook to determine status of
investigations.

6. October 30, 1947 - Second report submite

ted. Conclusions: Kaylo acts as an
inert dust when inheled into the 1 -
1ts influence on & Tuberculous Iﬁfecéion
i8 equivocal,

7. January 8, 1948 - Received & check
LOT o« « ¢« v v s o » « + os . $13,750.00 ,
o cover period of investigations from 00021 pu
February 15, 1945 to November 15, 1947, : A
lncl?sive (refer my letter December 12,
194%).

The investigations to date show rather conolusively
that Kaylo is an inert dust per se mnd ineapable of pro-
dueing a fibrosis on inhslation into the lung. This in-
formation is of definite value even though we cannot as
ol give assurance that Kaylo falls to stimulate a tuberou~
lous proecess in the lung. I have overy eiapectation  that
our current studies will enable & very definite opinion
in that regard.
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Mr. U. E. Bowes April 26, 1948

Page 3«

I agree that our investigations have taken a long
time, but the nature of the studies dictates prolonged
observations to make as certaln es possible the poten-
tiallties of the dust when inhaled into the lungs. This
can be determined only after months of obgervation. It
must be s0 by reason of the fact that the daily increments
of dust localized in the lungs by inhalation arse of very
low magnitude and the inflammatory response of the pul-
monary parenchyma to such localizations is so sluggish.
Believe ma, it demands extrems patience on our part to
walt untlil the desired perlod of time hss elapsed
to werrant positive counclusions concerning the potential
toxicity of dust when inhaled.

1 am certein, Mr. Bowes, that you are aware of the
above and that you appreciste also the impossibllity
of forecasting either the results of rasesrch or ths
time necessary to conduct it. All we can hope for 1s
e confidence that the investigations will be pursued
as rapldly and efficiently as possible.

Again, Mr. Bowes, I would be pleased to have
your comments. We a&re proceeding with the investiga-
tions in accordance with your authorization.

Sincerely yours,

Arthur J, Vorwald, M.D.
Director of Resesarch

AJV:1B

CC: Mr. W. G. Hezard

00021,
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OWENS-ILLINOIS GLLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

@

September 21, 1948

Dr. A. J. Vorwald
The Saranac Laboratory
Saranac Lake, New York

Dear Dr. Vorwald:

When Dr. Shook was at Saranac recently he talked with certain
persons Who were conducting the animal experiments on Kaylo dust. Some
questions came wp as to the composition of Kaylo—-and we are listing
them below with answers:

1.

Is the dust now being used of the same compo-
sition as the material that was originally
supplied?

There was, to the best of our knowledge, no
significant difference in the compositlons of
the lots of Kaylo dust supplied, with this
possible exception: the asbestos portion of
the more recent dust may have contained a
greater ratio of amosite to chrysotile.

Does Kaylo contain tri- or di-calcium silicate?

Apparently a comparison of the effect of port-
land cement and of kaylo dust gave rise to the
inquiry if Kaylo contains tri=- or di-calcium
silicate., The answer is no. KXaylo contains a
hydrated mono-calcium silicate. This compound
tends to hydrolyze in water to give a maximum
pH of about 10.5. The anhydrous tri- and di-
calcium silicates, which are constituents of
cement, give rise to pH values of 12.3 and of
11.5 respectively.

Is Santocel, on which the Trudeau Laboratory is
now conducting similar tests, about the same
in composition as Kaylo?

Santocel is essentially 100% amorphous silica.
Kaylo, on the other hand, contains no free "
silica except for only occasional grains of 0002{,

residual or unreacted quartz. These grains PLAINFF’S




OWENS-TILLINOIS -GLASS COM PANY

Dr. A. J. Vorwald -2 - September 21, 1948

are, for the most part, relatively coarse.
Kaylo may be considered as being 80 to 85 per—
cent of hydrated mono~-calcium silicate of sub-
microscopic crystal size, and of 15 to 20 per-
cent of asbestos of the amosite and chrysotile
varieties.

If there are any further questions on the above, We hope you
will drop us 2 line.
Fith kindest regards,

Sincerely yours,

/ -/ 2
‘/U- Vi /W—/
INDUSTRIAL REIA TIONS DIVISION
W.G.Hazard:d

¢e - Dr. C. F. Shook - Toledo
¥Mr. U. E. Bowes - Toledo

00020%



September 24, 1948

Hr. ¥ G" M

Industrisl Relations Division
Owens-I1linois Glese Company
Toledo 1, Chio

Dear Mr. Hasard:

.

, Thank you very mach for your letter of September 21 -
to Doctor Vorwaeld in which you anewver peverzl questions
concexing the ecapositicn of Kaylo. This will be brought
to his attention vhen he returne from Burope, ebout the
niddle of Ostober.

Sinearsly yours,

{Mre.) Lillien R, Elimn
Executive Secretary to Doctor Vorwald

c< 14, 5‘16&

PLAINTIFF'S
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October 6, 1948

Doctor Vorwald:

In making up the forecast for next year, Mr. Wagner called
me on the telephone today to inquire re the status of Owings
-I1linois Glags. You will reeall, Mr. Bowes failed to answer your
last letter in explanation of the contract, but the cost as set
forth in your letter of March 3 was to be $7,000 per year for two
years — to take effect with the quarter beginning May 1, 1948.

In February, 1948, we received an order from the Company author-
izing the continmtion of experiments at the rate of $5,000. to be
invoiced quarterly. Your letter of ‘March 3 (copy of which wént to
Mr. Dayton's office) is in reference to this order. =

4 letter dated Mareh 31\in rént; to yours of the 3rd, mentioned
he confirmed e commitment for one year because he wasn't satisfied
with the transaction as a whole. A letter from you on April 26 went
into detail, but no replied has been received.

As I understand it, we are going ahead with the experiments;
Mr. Delahant is getting in shape for Doctor Pratt all the material
covering the contract which terminated officially Feb. 15, 1948, but
vhich was not cond uded until June, 1948, as set forth in your letter
of March 3 (page 3).

Now it eppears that the bookkeeping department has not billed
Owens Illinois for the $1250. due on February 15, 1948 on the old
contract. I mentioned to Mr. Vagner that this was unfortunate in lieu
of the past slipup on the billing; that now, perhaps, it would be better
“to wait until we send out our report and include the bill.

Since on the order for the new contract, to commence May 1, 1948,
ve were specifically requested to bill quarterly, as mentioned in your
letter of March 3, a bill is past due on the new contract, but since
ve have never been authorized on the $7,000. basis, I am wondering whether
you brought this up at the time of Dr. Shook's visit.

I expressed to Mr. Wagner that it was my understanding as & result
of this particular unfortunate account, that they were to eutomaticelly
bill all contractors and thst is vwhy we send them a copy of the proposels,
and sacceptances.

It is too bad that both bills are due at this time, and I am wondering
vhether in this particular case we hadn't better send the bill on the new
contract after the first six months? period with a report of our studies.

I believe, Doctor Vorwald, the Bookkkeeping Department should be
instructed to bill quarterly all of our accounts unless otherwige adviged.
It vwas my understanding such instructions had been issued on your arrival
asamwhofﬁhpuﬂwhrwwmh 000206
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Octobar 22, 1948

Ww Mr. w

Froas Doctor Vorwald
Subjects Owens-Illinois Glzss Co.%s Contract

1. I believe :the camplicatllion regarding the above contract can
be straightened out as followss

i. The Laborstory will prepere & finel report in regard
to the contract.which terminated on February 15, 1948,
and at that time will inform you 80 that you may submit
e statessat for §1250. to be encloged with that report.

B. The Saransc laboratery will alsc prepare an interin
report in scocoriance with the agreemsnt in effect as
of May 1, 13948, vhich we will assume is on e basis of

l . . At thet tims a bill should be pre-
pared to cover the first six months in the amount of
$2500. and should accompany the report.

2. Should you identify any mechanism which might be more
eatisfectory, please advise.

AJVslB
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OF KAYEO DUST
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THE SARANAC LABORATORY
SIRBNAG LAKE, NKV YOEK

OCYCBER 20, 1948

Salmitted ' In cooperstion withi
Puilip C. Pratt, M. D.
Thosas K. Durkan, K. E.

Arttiur 4. Yorwald, M. D., Director ‘ inthony B. Delshent
The Edvard L. Trudeau Foundalion '
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JZEIBOTCOTION

One yesr ego, on October 30, 1947, ea imterim report was culmitied,
covering the progress of certein enims]l experiments with Xaylo over a total
perted of 30 msoths, It was mecessary at thet time to recomasnd further
experiments ecucerning cortain phases of the problam, The present repart dsals
with the final ghases of the experiment then im progress end with thes early
cbservaticns msds in the new eeries of expsriments.

mmmwtmmmwmmm_mhmm
m&oedmﬂxeumluofatﬂltmunm'wto‘mnw
suspensicn of Ksylo dust. Frevious expsrience has shown that this is the re-
qaired period over which exposures to a dust of doubiful Mological sctivity
must be comtirnsd before final comclusicas sre varrasted. This experiment, ia
feot, constitutes an exmple of the importsnce of such prolonged study for, as iz to
be eiown below, tie findings at-three years were strikingly differest fron thoss
at tvo and cns-balf yeers sad the tentative comclusicn resched at that time must nov
be altered. Thus, et the time of the previcus repart, the evidesce indicated that
Eeylo ncted ms an inert dust in normal rats and guines pigs; reemliicg ouly in
the formation of clumps of dust cslle, vithout fitwoeis., However, it will be
ghown below that Kaylo is cspeble, on prolonged imhslation, of prodesing asbestosis
in the lungs of gulme pigs, and that it should be handled industrially as a ha-
sardous dust.

TThis report will be pressnted in four sections es followa:

A. ¥inel observations, duet inhelation in normel guines pigs.

- B, DHeeussion.
C. Conclusions. .
B. Progress report on new series of sxperiments.

00019%






Figure 2 with Tigure 3.

" ehe 1osious in the trachechronchiel lymph nodes showsd mo change between
tatrty monthe and three yeurs. .

Chemtesl spalysis of the lungs of gainea pigs that had inhaled Kaylo dust
:upmupto.aemammuﬁaauqmaumx. It w11 bo noted
mtummudetcmmmmma&mmuwn&,
indiuﬁngumlcﬁenotmgtmmﬂuhngn. Thers VBs & [ro-
mwummmtumahutaommmﬂm.mgm
decreass, The resscn for this conditicn, uvhich has been observed in experiments
wiih other dusts, is not entiraly clear. Since only two qnmis vers anclyzed
r«mmmu,wmmammaummmwmm
tue gensral trend vas clesrly iandicetad,

B. Disemesion.

" e fimal chservations in ‘this erperiment with Lsylo inhelation in mormal
gﬂmms,ummnmmnmmhdhmﬁgma,mmt&ﬂnh
casuble of jroducing the chresteristic reaction, asbestosis, It is evidest,
mntm,mt‘mmmmmerm@mawtmmmm
Wmmmeor,uauw,&tmdw
produst maintaine its capesity to eause fibrosis. While the lesions Pty 30
mosthe shovsd po fibrosis, certein aspects of ihem wers ccmpetidle with e prelia-
inary stage in the dovelopment of asbestosis. These agpects were masked by the
inert type aof reastion to the matarials othar than asdestos in the dust. Tis
charsotaristic early stage of the reaction to asbestos 1s the predilection of the
fibers to localise in the lumen end well of the smell zir ducts, known as terminel
tronchiolse. This is in contrast to particulate msterials, which leozlise chiefly

000194
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the latter comdition can be dismisosed. Farther considerntion must be givem to

asbastosnitis, howewer.

. - Thrve laboratory has recexntly campleted a large asmount of vork with asbeatos,
wiaich has beem reported to certain other supporting compasalies, but not as yet

The following @iacnasion of the probles e drewn dargely from that

wark, and we would reoeguasti that theass ocuments be considered confidentiasl.

is felt that the fallowing information may be of sid to the Cwens-Illincis hsalih
sperbaent in formalating s ssfely program, whionoh certainly is neceasssry in view

of the rTesaldts of thie Xaylco szperiment.
Aanbucstosina, Doth in man sod sanimals, is & chwonio, slowly develcoping peri-

Wrenchiolar fibtroxis, which in Iate stages extends from the originsl site of

that the cilef mode of sstics iz by mschaniesl irritation of tissus Wy the Libers.
?ggaglg Eggiéqgigggga'
sliaon te moleculsr witrande sis Amportant Iin the mschaniens of ecticn, since the

s0ilid Libere of glasmes wool are mot capahle of producing the fibrosis. Chemical

=n irhalsticon experiment was carried cut with bell-milled scbostos in swhich sa
attsmpt was mads to eliminsts all flbers from the meteriel. It was found to be
P'M-Ogu.sﬂgg&&&?ngaﬁ'galggﬁoﬂﬁﬁg
pended dust consisted of fibera. The charmcteristic perilronchioclay fibrosis
gygggﬂ?ﬁé%ﬂl Thus, 1t sppesars that wvery

00019¢



f£ion is mow under investigetics.
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3. Tayls édoes ot produse the diffuss cellular fidrosis of the
lungs nov recogrined as resulting frem inhalstion of disto-
maceous earth.

B. Progress Report on mew ssrles of experiments.

The thres phases of the experimmt, as cutlinsd in the report of October 30,
1947 and in a letter dated Mareh 3, 1948, sre now undsr vay. While little of
significancs has developed thus far, s reviev of the work is presented here.
Progress and resalts to date of these experiments are given belov under the

title of ssch phasse,

(1) The effest of Knylo inhalation cn tubsreulous infection initinted at
thes onset of dust sxposure.

Thirty experimsatal snimals were infected with the attentusted
strein (By) of tubercls bacillus used in this type of experiment and were
Piseed fn the dust room the next dxy. Thirty-three control enimals wers
infocted ut the sams time end kept in mormsl air. Of the experimental
m,dxmmmd,?whﬂmmmltMm&s,tw
et four months end two having died,

Cne desth cecurred at five weekd; dus to intereurrent pneumcnie,
The other wvas so recesnt that sections heve not yst been prepared.

The animals killed s two manths showed lesicns comparsble with
those in the eontrols, both grossly and wicroscopisally. The suimels
killed at four mcaths have mot been studied mioroscopically, but on gross
axeninetion ths lesions appeser similer in ths two groups.

(2) The effect of Kaylo imhalstion om regressing tuberculous lesicns in
gulnee pige.

In this phese of the expsriment, twenty-five guinee pigs were

infected, :ndzmupcofthumboptinnomlmfartvo,taurmddx

00019¢



uuthshtmhugpluodmthomtm 'Atmwznmmnm
mwmmwn&o&nmf&emuunnm
Decenber 15, 1948.
wymm‘hdmmetmhmhuMu
pt,mmmmu&am Mieroseopic observetions have ot besen
m,mtumw:,mmummmmvuhmaumm

saimals,

(3) The effect of sceumnlsted keylo in the lunge on & subsequent tuberculous
infection

3 3

mmlmumsmmnman'mumm,
1948, sud on ingust 12, 1948. vere infected with the attenusted tubdercle
baodll, Pive animels ware sscrificed st this time for chemicsl amalysis
uemwmdww. Coxtrel snimals wers infected on
the esame dxte. mmumm.mmmmmmm.
w,mumumwlamtmmMmu,
tut sgein microssopic cbeervations have aot been made,

mnmumauumawtmotnemwxm;dmm
dimuhachreniemandewmmsémwmmtimofdutefmmmﬂ
are Inowa to be slow, IHowever, itmhummtthnexpormntupmsresm
yory sstisfactorily, snd that ve enticipate mome of the comslicstions vhich inter—
fmdnumnmmuumefmmupmmtnngmmm.nm
of Kaylo ou expsrizentsl taberculosis.

-
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1% s virtuslly normel as 4¢ sppersat on comparison with
Figure 5. in asbestosis body is present ia this field, and is
reverled in Figare 4 st higher magnificatiocn.
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-n;.a-mmus.:sm 200X

mmmhnmsmmmuautm

and to the right of swter. Note the thickness of the tissus
m&t-mﬂt&:&dt&d&m&mn
Ises with the tronchicler walls im Figuves 1 5. Tine
straads of Pidreus tissus ean be saen hare, they sIe mOTe
,mm:w‘,mthcm-t m«tg;

%

4

apparent
£1614 where fitrosis has sxtended to edjacent voolar wo

A

000201

=10



00020x



Fige. 4 ~ Ksylo inhalation, 35_.“&:. 1200K
This higher magnification of part of the fisdd shown

ﬁgmluvﬂsctypialfmd'uhlww.'
&mwwwmummdm.
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Tahle 1
ANALYSES OF LUNGS OF GUINEA PIOB
EXPCEED Y0 DUSY IN
INEALATION EXPERIEEXY WITH EAYLO $XSST

Duratden Ash Por Cont of Dry Tissus Per Ceunt of Ash
Auimal  of of -
Ember Expesure Dry Tissue 8109 Cab Mgl 8102 Cal dNg0
mouths per sent per oeut per cemt per cent per eent per esnt per sest
2 2mos, 4.6 o.2¢4 008 0,07 5.57 1.8 1.9
‘ m °.m o.“ °.°e ‘;06 1‘” 1.62
10 4 mos. .47 0.2 0,09 0,09 487 L8 1.9
1n 4,42 09 0,08 0,08 4.4 1.8 1.8
16 ¢ mos. 4,13 0.2 008 0,08 5.3 300 2,00
18 3.7 0,20 010 0,08 6.38 2,88 2,19
28 & mos, €.50 0,81 0,18 0,08 .84 2,75 1.77
r” 4.34 o2 o1 o1 6.0 z.43 2.43
43 10 mos. 4.58 0.4 02¢ o2 1012 3.04 .2
&6 481 0.1 01 0.4 42 2,20 3,08
& 12 mos, 4,88 0.5 OJ¢ o.2 10,80 2,80 ¢ 65
.« . 6.9 .51 0,18 0,08 10.26  3.17 1.60
61 limes. 483 0.0 000 02  12,2Y 1.8 53
e 4,90 o8 030 0.3 17,65 2,08 €.56
105 21 woa. 5.12 0.64 039 o1 12,64  3.68 2,08
108 6.23 066 0,185 0,08 10,30 2.90 1.45
€4 24 mos, 5.02 0.66 013 0,08 12,70 2,54 1,20
) 7 0,60 0.1¢ 0,08 12,62 2.92 1.12
114 27 mos, 6.13 0.82 014 0.9 15,93 2.57 5.7
ne .1 0,46 0,12 0.15 9,66 2.4 3.08
12 30 mos, 562 1,10 0,16 0,08 19,8568 2,56 092
e 5,63 1.2 0.13 0.0% 20,26 . 2.28 0.91
121 33 moe, 5.0 087 0185 o.n 17,10 2,26 3,77
122 5.38 0.5 0,2 0,17 11,00 2,28 325
& 36 mos. 5.68 0.85 0,18 0.19 16,10  2.89 5.28
8T 5.38 0.67 o1 0,17 12,45 2.11 3,17
88 5.43 0,54 0,18 0,18 9,92 2,86 2,38
000205



Hovexmber 16, 1948

Memorandum tos Mr. Dayton
From: L. R. Blimn

Res OWENS-TLLINOIS GLASS COMPANY

Doctor Vorwald suggests that you issue new statemant
in accordance with the sscond pege of the attached l;ttar
to Mr. Bowes, dated Hovember 16, 1948, and forward from
your office.

00016
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Hovember 16, 1948

¥r. U. E. Boves
Ovens—Illineis Glass Company
Toledo 1, Chio

Doar Mr. Bowes:

Enelosed you will find thres coples of & report ont tho results
of enimal experiments with Eayle duat. fe is cur custom, we have
sumaarised briefly materisl pravionely presented, inaludinmg our in-
terin report dated Octoder 30, 1947, end have given detsiled diz-
cusgion only of subsequent developmente, When all experiments hsve
been eczpleted, we expect to prepare a f£imal report which will in-
clude detsils of eseh ghase so that ull dste wSl) be evalladls in
one place. However, the experimental study of the effects of inhaled
Esylc dust on norsal tninfected saimsls 48 nov fimiehed and conclusions
expressed cn $that subject sre finsl rather than tentative.

In the report issued one yezr zgo, which describes the findings
io azimals that izheled Enylo dunt fer parieds up to 30 months, the
Zollowing tentative conclusicn wvas msde; :

¥In conssguence of the exparimental studies with
guinea pdgs to determins the bologieal activity of
Iayla, it moy be tsutatively concluded thet Eaylo eloms

falls te produss significent ulmonsry densge vhen in-
hsled imto the lung.®

During the 30 fo 35 nonths period, however, defintte indicition of tissus
reacticn e3peared in the lungs of enimals inheling Kaylo dust end thore-
fore, I regret to ey, cur tentative coaclusion quoted above Eust be ale
tared., In 21l animals sacrificed zfter mors than 30 months of expaoure to
Exylo dust ummistakadle evidence of asbsgiosis hes davaloped, showing thet

_ In.orier to pressat more informeticn on the subject esbestosis, certain
evidence darived from eur experiaental work wdth asbestos dast has been dis-
cussedy. As thess findings have not yet been reloassd. for publicstion, I re-
quest ihet, while nsing tham ae Tejuired in forzuleting e safety progrum,
you pegerd {hew as confidentisl.,



Page 2.
¥r. U, E. Bowos

Owens.Tllinoie Glase Cowseny Fovex 1

The nsv series of sxperiments with yrespeat to the influence
of Xeyle an tuberculons infection sre well wnder wsy snéd gre pro-
greesing sslisfactorily. It is, of course, toc early to expsct
eignificent resulie on which i base even tentetive conelusicns,

At this Uize msy I reviev briefly the finaneisl srrsogaent
for conduating the invoetigstion with Kayle? The wesearch progyam
up to tals yesr wes oarricd on mader s contrsct, imitiszted in 1945,
bty vhich the experiments would be subsidised with a great of £5,000.
POT yoare - As pointed oul in my letier af Karch 3, 1948, the contzact
terainatad officielly on Februury 15, IOL8, but the Anvestigitics would
be continued vithout chorge until Jume bscause the original experinemts
- were stexrted late. 8ince & check use received which took care of the
subsidy up to Eowesbar 15, 1947, there is dus cn ths ©ld comtract the
ez of §1,250. for the final quarier of the contrect {frcm SHovesber 15,
1947 to Felruery 15, 1948). Ve have delayed sending an invoice for
the final guarter omtil il wvork conld be finlahed and & final veport
submitisd, Following the tsrmimsticn of the experimest in June, it has
reguired sgversl mcatha to do the histological work, study ths tissus
mum, ccllate the data and prepurs the report vhieh mccompanies
letter. . T

¥e ere including iu $he report e hrisf reviev of the nev sxperi-
ments In which the effect of ichaled Xaylo dust on tudersulous-ine
fection is deing studied. Year purchese ardxidS-170 anthorizing this
sxperinent st $5,000. for ons yesr is dated Februsry 3, 1948, but owing
toaahaﬂageof:nimhmdothumwidahh'ulmmutgﬂw
aextel work did ol get wuder uay untii My, 3eace ve have conslufed
that finsocial gupport for thie nev program-shouls bz datsd from May 1,
1948, For resgons ocutlined in aty lotter of Maxchk 3, I suggosted a two-
your .coatract at $7,000. per yesr. Your lstter of March 31 ecknouledged
this tut falled to confirm the extrs amouat of $2,000. invclved, Hever-
thelesz, wo have procesded st ths Gld rate ans are endeavoring 4o abserd

the increased cost from cur Foundaticn reatrve.

'in a fov days our Mting dcpu'hmt!d.n fcm;:m u stetenant
of ihs geyments.mov doe dn support of iha resezrch progrzm, 2 follows:

Lriginel experiment, begun Felrusry 15, 1945, st rzie
, remtined quarier (fovmber 13, 194740 Pebraary 15, 2048) €1,290,
- Bew experiment, bogun Hizy 1, 1948, ab Tate of §5,000.

i‘orﬁrxtqmtar(!syl VUL Lo Angust 1, 1548) 1,250
For second quarter {aagust 1, 1948 to Hovenber 1, 19.8) g;:gg.

§3,750.



Page 3.
Nr. U, E. Boves
Owenp-YT1limais Class Company Hovember 16, 1948

: 1 realise that our findirgs weguriing Iaylo ers less favorsble
than entieipeted. However, gincs'Kaylo 1s capable of producing so-
beztosis, it is better to dizcover it now in animels retbar then later
4n industrie) vorkerse Thus the ccmpeny, being forsvarped, vill be
in & better position tc inetitute sdejuete control mensures for eufe-

guarding exposed employces and protecting its ovn interesis.
Sincerely yours,

Arthur J. Verveld, N.D.
Pirecter

AJVilB
Encs, (3)

CC: Mr. Dayton



December 11, 1948

@;. D,zv/ur In,uf:{)/ .
Owens=-Illinoie Glass Company \
Berlin, Hew Jersey .

Dosr Mr. Innist

Me have about e month's supply of Ksylo on band., WAL @’b_‘ 5
you please arrunge to huve snipped to us approximstely enother o } L,jl ;‘I
100 pounds ut your eerliest conveniencs for continastian of our ;_“, 1.'2)
experi:nontal Program.

Sincerely yours,
(rs.) Lilli=n R. Blimn
BExecutive Seerstary to -
Arthur J. Vorwsld, M.D.
Yifrecter
LB
003318¢
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AMERICAN STRUCTURAL PRODUCTS COMPANY

GENERAL OFFICES » TOLEDO 1, OHIO
SUBSIDIARY OF
OWENS - ILLINOIS GLASS COMPANY

DRAWER ¥
BERLIN, NEW JERSEY

December 13, 1948

Mrs. Lillian R. Blimn
The Saranac Laboratory
Saranac Lake, New York

Dear Mrs. Blinn:

Your letter of December 11 to Mr. Innes
has been referred to me for reply. We will send
you the material you requested in a few days.

Since Mr, Innes is now at another plant,
future requests should be directed to the under-
signed. Please note that the name of the company
has been changed to that shown on the letter-~head.

Very truly yours,

E. C. Shuman
Director of Research

ECS:ef
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December 28, 1948

American Structural Products Company
Drawer ¥
Berlin, Hew Jersey

Attn: Mr. E. C. Shumsn
Direotor of Research

Gentlemaniy

¥e have received the three eartons of haylo requested
in our letter of Degember 11.

The Kaylo previcusly sent for our dusting experiment
vas a powdsr with the folloving approximate composition, as shown
by x-ray diffraction analysis:

Quarts less than 1%
febestos (chrysotile) 15-20 approx. (fibers,
frequently less
- than 3 microas)
Calcite 5 approx.

The balance, presumably a hydrous celeium silicete, consisted of
aggregates, 100 nit;rgns -and under in sige.

Since we have received the brick form of Eaylo, we
ere wondering if you might not send us the materisl which we have
previously received, and vhat disposition should be made of the
material ve have just obtained from you.

Sincarely yours

Arthur J. Vorwald, M.D.
Director
AlVNsbw

PLAINTIFF'S '
JEXHBIT _ 100018
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AMERICAN STRUCTURAL PRODUCTS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

SUBSIDIARY OF
OWENS - ILLINOIS GLLASS COMPANY

DRAWER F .
BERLIN, NEW JERSEY

December 30, 15L8

Dr. Arthur J. Vorwald
The Saranae Laboratory
Saranac Lake, New York

Dear Dr. Vorwald: /

I am sorry that the Kaylo block was sent
to you when, as a matter of fact, it was Kaylo dust
which you wanted. We are sending you three (3)
cartons of Kaylo dust and suggest that you ship back \
the Kaylo block at your convenience. "’ c/(

Ji&

Very truly yours, (3 Q.1~ _{_Qc.-
=

el

r,b's‘.?

ECS:ef : ‘1(0? -

cc: Mr. H. G. Finley - Berlin

E. C. Shuman
Director of Research

000175
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THE TRUDEAY FOUNDATION

' FOR
THE CLINICAL AND EXPERIMENTAL STUDY oF PULMONARY DISEASE

AT BARANAL LAKE, Ky,
——

. AT TRUBEAD, ¥,
—_—
THE SARANAC LABORATORY
THE TRUDEAL FOUNDATION

THE DEPARTMENT g PHYSIOLOGY
THE TRUDEAY SCHooL

THE DEPARTMENT oF BIOCHEMIgTRY
THE BEPARTMENT op RADIOLOGY
THE TRUDEAY LABORATORY

January 20, 1949
Hemorandyn 4. Dr. Vorwalq
From: Roy Dayton

standing orqep dated Jamary 19
1849 to covep the interpretati,

nof X-ray filyg a8 requested
during the yar 1949 at §2:50 each,

This constituteg o renewal fop this.year of the ¢gp-
ract for i1y readings, Co

RD: 4D A%%'

0027+

Vd oty
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Hemo to Dr. Vorwald

From Adninistrative office \’{- T
. urv&ﬂﬁwd
Re: Payment On Kaylo experiment, Owens-Illinois ©~lass Co

. A check in theamount of $1250.00 has been received
from American structural Products Conpany, in payment of our
invoice dated February 1, 1949. This covers the third
guarter, lovember-December 1948 and J2nuary. 1949.

American Structural Products Company is a subsidiary
of Owens-Illinois Glass Company. : :

MRR 11 1549

»




THE SARANAC LABORATORY
OF THE EDWARD L. TRUDEAU FOUNDATION

SARANAC Lakg, N.Y.

ARTHUR J. VORWALD, M.D.
DIRECTOR



INTERIN REPGRT .

REGLEDING THE BIOLOGICAL ACTIVITY
P XAYLC Dusy

to the
OFENS-ILLINOIS GLASS CONPANY
TOLEDO, OEIO

April %0, 104

Bubmitted by; In coeperation with:

Philip C, Pratt, N,D,
Thomas X, Dur) K. E,
The Edward L, Trudesu Foundsation :

PLAINTIFF’S
EXHIBIT
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I. INYRODUCTION

The following brief interia repart of the progress of experi-
ments at the Earsnao iabaratery, conoaras the effest of Kayle in-
Baletion oa the ecurse of tubereulesis, The study s being carried
out in thres phases, in sccerdance with the procedurs outlined first
in the interim repart of Octcber 30, 1967, Section 5 vmder “Con-
clusions."

As ths dstailed review delor will indicate, the oxperimect is
progressing satisfacterily, and has now run for slightly more than
6 months, At this stage of an experiment such as is underwsy, one
is net Justified in stiempting to evaluats the results, with the
Wu«AMu oanclusious, Previcus experience has shown that
. wader some sonditicus, Mwh-&mwm
Quissoent at 8 months, but wmuqmuy sxaeerbate and progress,
Baduothtrltmucthomuthmwmlymw, that
is, lesions may show slight esrly progression (never marked) with sude
ssquent healing. Ouly an oversll view of the eourse of the infection
Over & period of at lesst 18 wonths or ¢ years can provide acceptable
evidence, g

II. MATERTALS AND METBODS

Wommgmmm““ormmnxmormu
on the course othcwmmmumunttnmme,
with the aid of a particular type of tubercle bacilli, kmown to
- besteriologists as the By- strain, Thie eteatn was fsolated by workers

004G15¢
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um-muhuummmmmmmwcmuuu
in this snd other laboratories singe them,
xtmmmmtmuormal strain have lost
wuch ef their virulense, or aility to produce preogressive diseans,
in guinea pigs, Yot the baoilll are not Sruly nurulu';t, sinee
they do canse lesions which develop ever & period of about 2 moaths,
following which gradusl healing cocura during the next 18 to 24
months or longer, 42 ocoasional animal, about 1 $n 20 to 20, will
" develop progressive tuberctilontis following infection, suggesting
that the virulense of thie organiem for tus guines pig is renarkably

amumtummnumuu fu'.&n.



mh-olmlmmm,mmotithouum-tnrtwor
munumulm.‘hlohmmmbhhmwml
!Lnshdvtnnthouumlhﬂ. mwmmm,
however, must be infested 3 months hur,m-ut thmtcn,hm
1ts own eontrol groug, All the anixals are from o single oteck,
ofonpcuuommd'ught,udmhptwthundut.

The groups, and the purpose for which each was set up, are as

follows:

Group I « Guinea Pigs, Iﬂfuﬂ.m, with immediate duk dust
. SXposure, :

Tumondmcm.ormcmdyhtoummu

Il - Guines Pigs, Infeotten, with éust begin-
an aom .

The purpcee of thig Phase of the study 1s to ascertain

The purpose of this ETOUD, & hag bLeen stated, 1s to
Serve as & guids, or contrel, {n interpreting the course of
' th-dlmuinth.u!-hdﬂnupaxmn.

000166
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IV = Guinea Pigs. Dust for thres mouths followed
ous sotion,

mmuarm-mdth.cwuwm
thohﬂmootmmhﬁddnﬁathmetamr-

imposed tubersulous infection,
Five animals of this group were killed after the inttisl

period of dust exsesure for histological and chemieal study,
Table 6 revesls the results of chemical snalysis, performed with
two of the aninels fellowing fixation in fermalin, ZThe levels
thhlmranumummwlhpl of ths
experizsat reported previcusly, presumabdly because the atmose
pheric dust concentration has besn higher, Histologic exsmina-
tion revealed the sarly response to Keyle inhalation deseribed

ia previcus reperts, aamely, acemmlation of soattered dust gells
in alveoli. Oceasional asbestos fivers were poted, but no
u;mms- bodies,

Croup V = Guimea Pigs. Infectien without dust sxposure.

These pigs served as coutrols to Qrowp IV,

III. REeULYS

In the interest of brevity, the dsts accumuleted to date from
observation of all the animals {5 prescuted in the appanded tlbl.;.
Tables 1 to § sover Croups 1 to v, respectively, Brief comments are
introduced bvelow to e=phasise the significance of the recorded data,

006161



Table 10

mnmnrmuummeo&wuﬁ&u-u
Table B, Itﬂuhmtm&miommhm-
mmmnumm-wumumu
the oontrals, m-mmm.mmuul
Muthlqh,udlihohnhummmuth
thwwimmmmm. It i¢ now believed that
m-mumpxnhﬁnmummmaot
esbostos fibers iu suffiefent numbers to causs asbestosis as
mm&mwmmpm-uorm--w Proumonie
anong guines pigs, batmuothcr-mzu,hummboa
& problen {n other experiments ﬂth agdestos aiverals, The
lest desth from poewncsia oocurred 5 months age, and {t now
qmmmmuwnwhmtmun.
!anp;-dhthomnotmwmwnﬂm,
itaelr, u-qb.pauwmtutuuzmwm-
lllthmshmﬂm&e svidence of progressive diseans,
weotmubdn;ntt-mthc,thnnunotmmto
so¢ it even in ocontrols, The other was at § Bmontha, Only one

Servation gamnot be conlirmed dmueopsuuy as yet,
The differences betwsen Groups 1 end 1II, are not signt.
ﬂm,mttmkudthtuptoth-mmt the ocurse

of tubsreulous hfomanmmbnndt.rdbythoinhdn-
tion af Kaylo,

00D1 63"
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Table 2. The results recerded here are to be compared with thosy in
‘ Iable &, The results cbteined to date revesl a single snimal
with microscopic évidence of 'M diseass, This is even
less Y&énounced than that seen in ome of the eontrols, and
certainly does not indicste an adverss influence from Iayio
iahelation, |

Table I, Contrel data for Tables 1 and £, The data rasorded for ani-
mal number 75 which died at 6-1/2 months reveal that it is
one of the occasional animls encountered with excessivs

susceptibility to B; {nfection,

Table 4, %he results recorded hers are to be ecompared with those in
Teble 6, It will be noted that three ezimals revesled micro-
ssopic evidence aof spreading lesions, not noted in the controls,
This was of elight degree, and only subsequent developments can
reveal the significance of these early changes, It i'.: of
interest that anixzal number 96, which is recorded as a 2 plus,
showed 2180 & number of lesions undergoing definite healing,

It is not uniikely that this is an indication of the fufure
trend of the losicns in this group,

Table §. The results recorded here are to be compared with those in
Table 4,
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IV. DISCUSBION ARD RECOMKENDATIORS

Salient peints which have beex noted te date bave bean mhukui
uthobdctnnmphommu-aharthhbhs. Ihe evidense to
dats does not indicate an adverss influonce an tuberculosis dus to in-
balaticn of Eaylo, '

4t the present time, hewevor, ths svidence ig ineenclusive, since
thers is nc way to predict, from the early course of an sxperiment sweh
&8 this, what the ultizate results may bs, Ais was mentiened in the
introdustion to thia report, we have obnrn.d in other expsPiments cases
in which lesiaue appeared te ne Spreading after about 6 manths, but sube
sequeatly healed. The opposite courss of c_vint: bas also éoowrred, In
the former case, exparience has shown that such ageuts as eaused this
courss of events ecustituted no recognizsadle industrial hasard, It is
strengly reccamended, therefore, that this experiment be cautinued to &
WModofuthutlaumor, preferably, 8 years as was oug-
£osted whan the work was originally contemplated, in order to obtain
reliadle ovidencs ccnceraing ths effest of Ksylo dust inhalatien en
tuberculous lesiccs, Thia would entail prolenging the experiment for
sagther 8 montha, er preferxbly 14 ®moathe, to reach the desired totsl
period of 34 aonths,

IS



Table 1

* YAYIO + By SIMOLTANROVS
F

~Gross " Mlere
ods S B T B e
Animal of ehin) : Lymph chial Lymph
Toder Desth Dwwtion |lunge Nods - Spleen Liver Node | Lungs Bode Spless Liver Rots
< P lelf2me. pne s o o o Tissue autolysed
{1 I 2 mo, - - 0 0 < o . . . .
2 2 X 2am, ¢+« 9 o 4 - * s * +
8§ D 33/t mo, |(pat) o 0 0 ° pm 0 ) 0 0
(s ¢ 4 ma, + . o 0 < + 0 (v} c 0
E & K 4 mo, * + 0 e * * e 0 o .
24 1) 4-1/2 wo, (pat) e + < pu + 7 . P
25 D Bel/Zme. [(pu?) 0 0 . pr O . o 0
18 o € ma, pa ¢ ¢ 0 «] + Tissue autolysed
§ 7 ) ¢ 6 mo, 0 * 0 e 0 0 + 0 0 0
(e 4 ¢ mo, . L 4] 0 -] . . 0 0 .
%0 B 6¢me, me 1t o o o m 0 0 0 0
e > 7 mo, e . ‘ 0 0 0 Tissue autolysed
2z D  7-2/3mo, | pa ? 0 0 ¢ Tissue mitelymed
(s E 8 mo, ‘ . 0 0 .
fu I 8o, * . 0 L JEN . . + 0 -
&8 b 8«1/2 mo, | ++ - . . -
i3 remin fer absequent study
EEY: D g died ¢ = healing or healed tubersies
E & Xlled for ssmpling “* = scattered $soleted spreading tubereles
Pn = t mewmonia *** z many spreading tubercles
0 = no tuberculous lesicas ssen 4444 = omfluent tuberoulosis

¥There miaroscopic observations are not Fregorded, histologie
Preparations have not been completed, unlese ctherwise stated, Ty«

0001 6:



Table 2
DUBT » Ry BRACTIVATION

¥awm microseopie ohaervation
preparations have not been

eompleted

" &re not revorded,
s Wnless otherwise stated,

r —Uroas _Horossopls
Azimal ‘:? Duratiea d:h; e lq'n:. du.a; - lg::"
Runber Death Tafestion Dust | Lunge Node Spless ver Nods |Lumgs Node Spleen ver Kods
In dust 2 mo, after infectien
47 D 21fimo. Jimo, |pune 0o o 0 M S .
3 B-i/3-1/8 mo, 1el/3 mo.| o ‘ o 0 o Tiesue mstdyred
(32 X 4m, 2 ms, - + c o . + + ¢ o 0
82 I 4mo, 2 mo, + + Q 0 + ¢ + 0 0 +
E 5 £ 6w, 4 mo, + * e 0 0 - . o] 0
(8 & €amo. 4 mo, + + O o 0 + + 0 o 0
(8 X 10ms, 8 amo, LS 6 o o
E S8 E 10m, 8 me, + "o o o 0
2 remain
In dust ¢ mo. after infeotion
( e E & mo, 4 mo, 4 + v} Y] ‘ + 0 0 ] 0 *
g 43 I 8wmo, 4 mo, 4 . o o + + 0 0 0 0
§ remain
In dust € mo, after infecticon
8l b 11 da, 0 0 (¢ (o] 0 0
49 D 10 mo, 4 mo, + + (4] 0 0
( 80 £ 10 mo, € mo, + - o 0 .
é i+ E 10 mo, 4 mo, * . . 0 ¢
§ remain .
KEY,: D = died * = healing or healed tudercles
I = killed for ssmpling ‘4 = scattered fsolated spreading tuderoles
fa e intsreurrent Poeumonta %44 o meny spreading tubsroles
¢ « no tubsrculous legtians seen teve o ~eonfluent tuberculosis

~.0016¢
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Table 3

INFICTION CONTROLS 10 aR0urs 1 am 1T

Gross Microssopie
Nods - BFde patic Broa- Hepatis

Animal eof shial Lymph shial Lymph

Funber Desth .Duretien | Lungs Rode Splesn Liver MNode Langs Node Spleen Liver Xods

M
82 D 1-1/2me.| « +. 0 o o Tieme autolyged

( 67 I 2m, «  « 9 6 o ¢ e 4 . .

(

( 88 K 2xo, + + 0 0 0 + + ¢ + 0

( 59 I 4 mo, + . ) 0 + + 0 ] ) o

( .

( e K 4 wmo, + + . 0 + + - + ¢ +

( &3 ¢ € mo, + . (¢} (o] a 4 + 0 0 o

( ;

( 64 I € mo, + ) 0 0 v] + 0 o 0 0
7% D 6=1/2 mo .| o4s « . * . s s PO . .
87 D &23/5m,| mmt o 0 . Tissus antolysed

( &5 F < 8 mo, - . 0 o 0 . (1] 0 0 0

( e I  8m, . ¢ o 0 0 ¢ 0 ° 0 0
88 D $=1/2 mo, “+ - ] © 0

{ &1 X 10 mo, 0 . 0 o 0

§ T K 10 mo, + + 4] [+] +

20 remain
KBy D o died ¢ - bealing or healed tubercles
[ « killed for sampling “+ = scattered feclated spreading tubercles
Pn o« {atercurrent meunania 4% = mmy spreading tubercles
Oa ne tabersulous lestions seen e o

oanfluent taberculosis

Where aleroscopie odservations are not recorded, histologie
Freparaticne have not been completed, unless otherwise stated,

006167
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Table 4

KAYIO § MONTHS + By INFECTION /

N ~Uroas ~Meresocplo
¥ode Duration Bron- ~Hepatic Bron- ‘Hepatie
Animal of in chial Lyaph chial ; Lysph
Fuaber Death  Dust Lungs Nede Spleen Liver Xode Lungs Node Spleen Liver Noda
107 I 3 m, g
108 I 3mo, )
) No infection
109 X 5 mo. ; Ses text
110 I 3$m, )
)
m E &Swm. )
81 D 4 mo, PO+ o 0 0 pro e o 0 0
autolyszed . (fat)
( 92 o 5 mo, pn ¢ * 0 0 + Pn + + 0 0 *
(
( o3 6 mo, . - 0 0 . - - 0 0 0
1 X T mo, had . 0 0 + + + 0 0 0
5 95 ) 4 T mo, ++ * 0 e] . - + ° (4] +
E 96+ X 9 mo, - + ] (¢} + - + 0 0 0
( o9 X $ mo, . + 0 0 . + + o 0 0
114 D 10 ms, Pu 4+ o ° 0 + o+ 0 0 0 Q
106 D  10-5/¢ mo.|pn ¢+ - o 0 0
E 112 K 11 mo, - - ) 0 +)
( 113 E 11 mo, 4 . 0 0 ]
14 remain alive ® Scme lesions healed
IEY: D « died ' ¢ = healing or healed tubercles _
K « killed for sampling +¢ « socattersd isolated spreading tubercles
Fn « intercurrent pueumenia 444 « many spreading tubercles.
0 @ no tuberculous lesicns seen 44+ = econfluent tuberculosis

- Where microseopic obssrvations are nmot regorded, histologie
Preparations have not been eompleted, unless otherwise stated,

Sk
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Iable &
IRFICTIOR CORTROLS TU OROUP IV

ose KioToReopio
Kode Broa- Nepatie Brom- . Hopatic

Animal eof ehial Lynph ehial Lymph

Fusber Death Duratiom Node Bplesn Liver Node  Lang Nodse 3Spleen Liver Node
i1 2 mos, . + 7 0 o - + *» . 0 .

( 122 I 2 mes, * . o 0 . . 0} ¢ 0 .

1229 D 4mos. |pm* <+ ©0 0O 0 Tiasue avtiysed

2 123 I 4 poa, + . 0 (¢} . ¢+ 0 0 0 +

(124 X 4 mos, + +« 0o o + .« & 0 « e

{ 128 4 € mos, + + (o] o] 0 + + ¢ ] 0

( .

( 126 E 8 mos, . . o 0 0 o o 0 0 o
182 D 62/ ma, | + 0 ° 0 . ¢+ 0 0 0 )
U B T¢mo, pne ? 0 0 +

‘128 X 8 =, + + o) "] 0

{19 I 8w, Y )

137 D 8-l/2mo, |pm+ ¢ 0 0 0
12 remmin
 §:» 4 D a dled ¢ = Bealing or healed tubercles
L o Xilled for ssmpling *% = soattarsd {solated spreading tubercles
Pa o intereurrent poeumonis 44+ @« many spresading tubsroles
0 & no tuberculeus lesicus seen *+4¢ = eouflusnt tuberculeosis

Yhen microsscplo cbaervations are met recorded, histologic
preparstians have not been oanpleted, unless otherwise stated.

-
’
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Table 6
CERMICAL ANALYEZS or‘wms
OF ANIMALS FROK GROGP IV

Reported in Per Camt

Yotal 810; Yolal 510y Ced Ngd
Animal Ash of af CaD of ¥g0 of o of of
Fusber Exposurs DUry Tissue Dry Tissue Dry Tissus ey Tissue Ash Ash Ash
108 & months 4.59 0.2 0,08 G2 4.563 1,37 6,63
m 3 4.5¢ 0.5¢ 6.08 0.25 T.€0  1.39 6.88

000176
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Fig. 1 -

The 1esion 18 located Just bensath the
plm‘,ndoenustlorcmomctm- .
ouleus cassation, surrounded ¥y lymphocytes, and,
peripherally, distinct fidrous tissue depositien,
Note the adjecent empty alveoll, with wmalls of
normal thickness, This ig a bealing lesian,

Belarged slightly from 100 X. 4000171



Pg. 2 - Photoxtiorogreph of tubercle in eoatrol
ginupiglmghlhd(-uth-tmr
infestion, with no dust exposura,
{@roup I1I)

Enlarged slightly froam 100X,

0B41TS
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WIS r—
N ° %
N Ve Vel - . X

Pig. & - Photemicrograph of tubercle in guinea pig lung
4 montbs after siimltanecus infeotion and expo-
sure to quarts dust,

The oellular reaction is much differsnt from
that in Figs. 1 and 2, This is the appesrance of
astive spreading tudberculosis, without caseation,
made up chiefly of epithslieid oells, and without
peripheral fibrous tissue deposition,

Enlarged slightly from 100X,

000173
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THE TRUDEAU FOUNDATION

FOR
THE CLINICAL AND EXPERIMENTAL STUDY OF PULMONARY DISEASE

IN ACCOUNT With

Owenselllinods Olase (g,

Toledo L, Ohio,
Attestiont Mr, U, B, Dowess

i, _ | -
Aprly o{. Begord Inylo Expariment, ‘begun Uay 1, 1048, l‘
at yete of £6,000,00 snnusllyy

1
|
Fourth qparter, Febmg-MmhMle.lMJ M.EGL
|
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May 3, 15949

#r. U, E. Bowes, President

Americen Structural Produets Coapany
P.0. Box 1035

Toledo 1. Ohio

Dear Mr, Bowes:

1t pleaser me 1o forward herewith an interim report of our ine-
vestigations concerning Ksylo dust lu accordsuce with the program-
sutmitied to you in our propossl dated October 30, 1947. This was
epproved by your Purchase Opder ¥o. A8-170, deted Februsry 2, 1948.
k stitement for the final quarter of the yasrts program iz enclosed.

Our findings to dats ars sumasrised on page 7 of toe attached
reporte £s you vill note, the experimental evidence indicutes that
Kaylo dust when inhaled into the lung seems to alter the course of &«
tubsrenlous infection, However, thst evidence is inconclusive aince
it is derived from observaticas on animsls thet heve been sacrificed

the briefl poriocd of only eight months. Experience dictates
that &t least eighteen months to two years must elapse to determins
coneluaively the effect of inhsled dust upon a chronie infectious
process such as pulmonary tuberculozis. This was stressed hy ue in
the originel proposal.

Vith reference to the charts, it will be noted that e number of
animels sre still alive irn eack phase of the study under wey., It would
be illogical to sacrifice them to terminate the experiment at thin time.

In view of the zbove, ve urge that tne progrem be ccotinued for
aaother yeur so that ccaclusive ovidence, vaich we seek, will be aveila-
ble. The prograx csn be coatinued on the same finaneiel busis 28 hereto-
fore. Fleaece inform us of your wishes so that we might proceed according-

1y.

Ineidentally, we are submitting four copiez of the report wita the
thought that you might brinz it to the attention of Mr, Hs:erd and Doctor
Shooks I belleve they would apprecists seeing it because of tueir interest
ia cur work.

Sincerely youru,

&rthur J. Vorvald, H.D.

Director
Encs. 000155
Enes. (4) PLAINTIFF'S
CC: Mr. W. G. Hasard EXHIBIT Y
" Dr. C. F. Shook . i stein-78
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Asazmican StrRucTunAL ProBUCTS

GENERAL OFFICES * TOLEDO 1, OHIO

SUSSIDIARY OF OWENS-ILLINOIS GLASS COMPANY

May 9, 15L9

Dr. Arthur J. Vorwald, Director,
The Saranac Laboratory of

The Trudeau Foundation,

Saranac Lake, New York.

Dear Sir:

This will acknowledge your letter of
¥ay 3rd together with your invoice of April 30th
and four copies of your interim report on The
Biological Activity of Kaylo Dust, also dated
April 30th. ‘

Mr. Bowes is out of the city for several
weeks rest on doctors' orders, and I shall call
his attention to the report and your letter when
he returns.

I am handing copies of the report to

Dr. shook and Mr. Hazard as you requested, and will
process the invoice for payment.

Very truly yours,

. Secretary to U. E. Bowes
J.Grice :

PLAINTIFF'S
. EXHIBIT

-,

KAYLO INSULATION + INSULUX GLASS BLOCK * HEMINGRAY INSULATORS



Dr. Vorwald:

The Owens-Illidnis Glass Company conbract
oxpired, according to our records, on April 30 and hag bean
pald for in full at the rate of $5,000,00 per year.

The new contract, beglnning May 1, was to have

been at §7,000,00 per year, according to preliminary dis-

) cugssions, ,

Can you tell me whether the new contract wag

actually effectuated at $7,000,00?

M1y /éA?Z;
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June 29, 1949

Mr. U. E. Bowes, President

American Structural Prod.cts Compzny
P.0. Bex 1035

Toledo’ 1, Chio

Dear Mr. Bowes:

-

Under date of May G, 1549, Mias Grice advised you w.uld
be out of t e city for several wesks' rest om doctcrs! crders.
I trust your rest has been beneficial snd th t once sgain you
are feeling fit.

¥e are wondering whether you have bzd an opport.:nity to
<resd our interim report regarding The Biological Act:vity of
Kaylo Dust, sent to you under our lstter of Msy 3, end vhether
you have made & decisican with regard to the continustion of
the progrsm, aé recommsnded on page 7 of the report. We wculd

greatiy appreciste some word from you in this regard as scon as
possible.

Sincerely yours,

Arthur J. Vorwald, H,D.
Director

093151
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June 29, 1949

Memorandums Mr. Dayton

Froms Doctor Vorvweld

Re: Your memorandum of June 18, 1949

Subjects AMERICAN STRUCTURAL PRODUCTS COMPANY (formerly Owens-Illincis
Gless Company) - contract of:

1. So toat tne above might be clarified in the minds of all of us,
1e se refer to the following: '

a. Letter to Mr. Bowes dated My 3, 19493
*The progrum can be continued on the
same financial basis ae heretofcre.”

b. Letter to Mr. Bowes dated Hovember 16,
1948 - page 2 — rate $5,000.

c. Memorandum to you oS October 22, 1948.

2. Up to this time we have not received suthorisation for continuation
of tne program for the period May 1949 to May 1950. Under date of
Mey 9, 1949, ve received & letter from Mr. Bowes'! secr tary st-ting
tuat Mr. Bowes was out of the city for severcl weeks! rest on doctors?
orders and thet she would csll the matter to his attention imuediately
upon his return. We &re wr ting him again today in an effort to obtain
authorization for continuation of their program for another ye&r.

v

00%152
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EXHIBIT
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES : TOLEDO 1, OHIO

©

July 6, 1949

Dr. Arthur J. Vorwald, Director
The Saranac Laboratory
Saranac Lake, New York

Dear Doctor:

Since the animal experiments on Kaylo dust began, you have corres-
ponded with and sent reports to Mr. U. E. Bowes, President of the American
Structural Products Company,”a subsidiary of Owens-Illinois Glass Company,
and the operator of the Berlin and Sayreville plants--where Kaylo 1is
manufactured.

Recently there has been a change in our organization and the Berlin
and Sayreville, New Jersey, plants are now in the Kaylo Division of Owens-
T1lineis. Mr. C. W. Howard of that division is going to handle the health
aspects of Kaylo.

We'd appreciate it if you would send correspondence on this subject
and the reports of your investigations, as well as quarterly invoices,
to Mr. Howard instead of to Mr. Bowes. Iis address is:

My, C. W. Howard

Director of Industrial Relations
Kaylo Division

Owens-I1llinois Glass Company
Toledo 1, Chio

Mr. Howard would like very much to visil Saranac in the near future
in order to meet you and your stafif and to learn firsthand how the toxico-
logical research on Kaylo is conducted. We believe this would be a fine
chance, for you and he to get acquainted with each other and to discuss all
the aspects of the Kaylo investigations.

We are not sure yet when Mr. Howard wants to go to Saranac, but we
thought it would be well to mention this now. Vhat would be a convenient
time from vour standpoint for such a visit?

With personal regards,
Sincerely yours, 0 _ﬂ:’l 4.8

w.7

W.G Haaard:k INDUSTRIAL RELATIONS DIVISION
cc - Mr. C. W. Howard - Toledo '

N T\
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July 8, 1949

Memo to: Lillian R. Blinn and Helen R. Smith

From: Clarence L. Wagner

Subject: Change of name - American Structural Products Uompany

The following communication was received as of this morning:

OWENS-ILLINOIS GLASS CO.
Kaylo Division

P.0.Box 7
3ayreville, H. J.

July 6, 1949

Lhe Trudeav I'undz*i_n
4 Church Street
Saranac Lake, New York
Gentlemen:

As of July 1, 1949, the American Structural
Products Company will be known as the Owens-Illinois
Glass Company, Kaylo Division. Will-you kindly,
therefore, process our invoices accordingly.

Thank you.

Very truly yours,

QUENS~ILLINOIS GLAsS COMPaNY, KaYLO DIVISION

Signed
W. C. kngland
Purchasing a-ent

PLAINTIFF's 1000714¢
EXHIBIT




saRaNACLAKENY. —dudp 9y kg

THE TRUDEAU FOUNDATION
L : FOR R/ ¥
THE CLINICAL AND EXPERIMENTAL STUDY OF PULMONARY DISEASE

[N ACCOUNT WiTh

Owens=I1linoia Olaas Co,

Attt Mr G, N Howard, Divector of Industrlel Relations . . .. _

Continuation of Raylo Rxperiment hegun May 1, |
1048, at rats of $5,000,00 anmually: |
First quarters Nay 1, 1949 to July 31, 1949 | $1,250,00

007156




Jaly 14, 1949

Oveas-llunois 0less Company
foledo 1, Chio

pear Kre Howuncdi

Some fev weeis 820 we forverded to ¥r. Bowes &2 interis report
dated April 30, 1349, conceraing our {nvestigstions ity regerd
Laylo dust. \e have since jesrnsd Srod My, Basard tuat you ere RO¥
going %o neaile ae apaltl aspocts of Kaylo, and we assume that &
copy of our report hos been turnsd OVeT to youe

pur P 4g contioaing under tac asgumption tas aathorise-
tion will be forthcoming frem you, 3nd w¢ ere enclosing our etztement
for tur first quartes (May 2, 1749 '© J:ly 3, 1949) of tne coatinua~
tlon prografi. As you w1l note, the rete 48 in mocorisnce vith the
propossl origioel:Y eutmittnd to Mre Bowos. '

We are sager to have you visit owr oparations nere ip Sercnec

Lsis. Almost sny time during oo last three weeks iz Augast gnd tae

first two weeis in Septesber will be convenient for Eoe As soon o8

you decide on 2 dste, 4f YU will let me Ymov, 1 will ke3P thet time
open [er Youe

211 of us &T" 1o0king forvard W the pleesurs of moeting You.

Singerely yours

Arthur J..A Vorvweld, D \
Director C

AIV:LB

Ence

CC: Mr. ¥e G. m’ﬂrd % “\
e - YA ﬁg{wﬂ/ ‘ \




OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES * TOLEDO 1, OHIO

©

July 21, 19%9

Dr. Artmr J. Vorwald, Director
The Saransc Laboratory
Saranac Lake, New York

Dear Doctor Vorwald:

Thank you for your letter of July 14, in which
you enclosed your tatement for the first quarter (May 1, 1949
to July 31, 1949) for the continuation of the Kaylo dust
experiment, at a rate of $5,000 anmually.

In compliance with the second paragraph of your
letter, please be advised you are aytharized Lo continue
the experimens. at the same anmial rate until May L.-1950.
Plesse forward quarterly statements as heretofore,

S T— ommnort tm———, T

1 look forward with interest to a visit with
you some time during the latter part of August, or the first
part of September. I will contact you well in advence of

my visit in order for it to be convenient with you.

Yours very truly,

DIVISION

. W. Howard, Directo
Industrisl Relations

cw

CC: V¥. G. Hazard

ece: Mr, Dayton 7-25-49 (bw)

000146
PLAINTIFF'S
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3 : INTERIM REPORT

-
P
t

REGARDING THE BIOLOGICAL ACTIVITY
r KAYIO DUST

to the
Owens~Illinois Glass Compeny

Tolsdo, Ohio

by
The Saransc Laboratory

Sarapac Lske, Few York

Jemuary 1, 1850
(The repert has rofereunce to

rosults of studies up to
November 1, 1849.)

Subtmitted by:

PLAINTIFF’'S

"~ Arthur J. Voreald, M.De, Director
The. Edward L. Trudeau Foundetien

In cooperation with:

Philip C. Prutt, li.D.
Thomas M. Durken, M.Se
Anthony B« Dolshont
Edward Co J. Urban, H.S<Ee



This interim report ie essentielly & supploment to the previous
report dated April 29, 1949. It is submitted at 'ahig time in aoccor-
dance with & plan to issus roports at intervals of about six raonths «

In the interest of brevity general statements es $o tho meothods
uged end purposes o'f each phase of the experiments upder wRy <re
cmitted and the reader is rei‘e:;red to the preceding revcrt for dis=-
cussions of these poimtse It mey be stated that the conduct of the
expariment has been meinteined ez it was in serlier steges, and that
dust courts during the interyal since the laat report have .averaged
179 millien psrticles per cubic foot of Gire

In general, the cbservetions made over the past six months conform
%o those moted previcusly. However, only tentative conclusions sre
werranted st this time. It seems cleer 'l:hai: cnly after all animls have
boen oxemined at the enmd of the full exposure cem thc resulic bo evelu-
ated.

The results to date are presented in tablee as in the previous

report. Certain comments comcerning each table follow:

Table l. (Compare with Table 3.) In the interval since the
_ lagt report, four edditional experimental aninals on
being ‘sacrificed have shom spreading of their lesions while the con-
trols have conaistently revealed heeling or hoaled lesions. Others
of the experimental group have faileé¢ to show evidence of apreede
While the observations over this period suggest s slightly adverse

jnfluence of the dust on the course of tne tubsroulous infection, the

-

-l



~

. evidence is by no mesuns conclusive, and only gubsequent developments

end e survey of the results in ihe entire series of animale can pro-
vide a basiz for & positive stasomont as to.the influence of Kaylo on

a simultensous tuberculous infoction.

Pable 2. (Compare with Table 3.) Iwo of the thres enimals in

phese I (4n dust 2 momths after infPegetion) of the re-

nctivséion experiment which were killed after 12 months in ths dust
room chowed gross evidense of spreading diseaseo. This ubgervation 7o~

mains to be confirmed by microscopic study.~ In the other two pheses

(in dust 4 months and 6 months after infection),no spreads have bsan

noted. Hers, too, the evidenco 43 chviously incomplete and doca pot

warrant evaluation at this time.

Table 3. (Compare with Teblos 1 emd 2) HNo spreading diseaso has
been noted io ths six emimels Xilled since the lact re-
porte The course of the jnfection in the ocontrols is thus Fesn to bo

in accord with previous expsrisnco.

Table 4. ((_Jompare with Teble S.) The table reveals that the
. snimls saorificed or dying after dust ezposure of eleven
or more months have consistently harbored spreading lesions. Vihile sone
of these are yot to be confirmed microscopically, the consistency of the
findings suggests rathsr strongly that under those conditions (infec~
tion initieted efter 5 months of dust exposﬁre) Kaylo has 8 distincdly

edvorss influence on the course of the discase.

-l



Table S. (Compare with Table 4.) The ocntrol snimals egein
revesl that the infection §e following its ususl
course. . One enimal, killed at 10 months after infectioz, showed slight
mioroscopic evidence of spreading dimeass. As noted in the previous
report, it is not uncomcon for an occesional conirol animal to develop

progr(;ssive disease following this typs of infection.

.

In view of the above findings epé for purposes of thie repert, it
seems sppropriate to present for comperison the chemical emé petrographic

analyses of Keylo and of long fiber ssbestos (Teble §).

COWENT

At the present time the ovidence suggests that RKaylo duat mny heve
a 8lightly edverse effect upon tuberculous infection. This effech is
by no moans as pronounced &s that of quartz, since similsr experiments
with quartez result in progressive spreading of the lesloms in virtually
all aninals &fter 8 or more months of exposure. The lesions ir enimals
exposed to quartz dust are wsually sufficiently meﬁsive to cause deeth
of aome enimals iR the period from 12 to 15 montha.

The future course of the legions in the present expsriment cannot
be predic;ted. They may heel during the next § months, but it is fely
somewhat more likely that animals %o be aaor;i’icsd will show an inoressing

incidence of sproading disease.



Toble 1

KAYLO + Iy SIMULTANEOUS

Gro&o “Microscopic .
Mode Bron~ Hepatdo Brgn- Hepatic
Animal of chial Lymph chial ‘ Lymph -
Fumber Death Duration |Lungs Nodes Spleen Liver MNodo Iunze Nodes Spleen Liver Node
4 D 1-1/2mo,fpmn + + o o 0 . Tissue autolyzed
(1 E 2 mo, o <0 0 + + + + * s
§ 2 K 2 mo. + 4 0 0 + ++ + + * -
6 D 3-3/4 mo,|(pn?) * 0 0 0 pp O o 0 0
(3 E 4 mo, * + 0 o < + 0 0 0 0
E 5 X 4 mo, + + 0 0 + + - 0 0 +
24 D 4-1/2 o, j(pn?) + e + pr A
25 D 5«1/3 mo, l{pn?) + 0 0 + pm 0 + 0 0
10 D 6 mo. pn.-* * ¢] 0 ¥ Tissue autolyzed
(7 K 6 mo, o] + 0 o] 0 o] + o] 0 0
v 8 K ‘ 8 mo, + * 0 0 0 4 + 0 0 +
30 D G+tmo. Jem+ T 0 0 0 . pn 0 0 0 0
14 D 7 mo, pn + 4 0 0 o Tissue autolyzed
22 D 7-2/3 mo,{ pn ¢ 0 0 o Tit‘xsue autolyzed
(9 E 8 mo, + 0 o ‘. ++ e " 0 +
El.’i X 8 mo, + + 0 0 + e + + 0
28 ) 8~1/2 mo, | ++ . + . - s 4 s 4t .
(11 X 12 mo, ) + + + RPN + re " @
g12 KX 12 mo, + + 0 0 <« + . 0 0 -
17 D 13-2/3mod 0 © 0 0 0
20 D 14 mo, pn 0 0O 0 0 0
( 15t X 15 mo, + + 0 o] 0
E46 X 15 mo, - + 0 0 0
7 remain for subsequent study
KL D ¢ died * 2 healing or healed tuberoles .
¥ & killed for sampling #* u scattercd iselated spreading tubercles
= 0 Do taberouious tesions sasm  aees o M2 resding tiverolos
ulosis

Vhere microscopic observations are not reoc;rded, histologic
preparations have not been completed, unless otherwise stated,



Table 2

DUST + R} REACTIVATION

Gross 4_*4ﬁ§or050031c
Mode ~Sron- “Hepatic Bron- Eepetio
Apimel of Duratior chlal Li- Lymph chial Li~ Lymph
Rumber Death Tofsotion  Dust |Lungs Hodes Spleen wver Node |Lungs Nodes Splosn ver Node
In dust 2 mo, after infection
47 D 2<1/4mo, 1/4mo, jpn+ + 0 0 0 S ok +
34 D 3=1/% mo, 1-1/3 mo) + + 0 o o0 Tissue autolyzed
(2 X 4 wmo. 2 mo, + ° 0 0 * o+ o ¢ 0
E 32 E  4mo, 2 mo. + + 0 0 + + 4 o 0 +
(% B 6mo,  4umo, + 0+ 0 0 0 [ o+ 0 0
g g6 K 6 mo, 4 mo, + + 0 0 0 * * 0 0 0
(37 K 10 mo, 8 mo, + + 0 0 0 + 0o o 0
é 38 X 10 mo, 8 mo, + 0 0 0 . 0 " + 0 0 -
§ 33 K 14 mo, 12 mo, + + 0 o} 0
\ 99 K 14 mo, 12 me, ++ + o) 0 *
Eggo X 14 mo, 12 mo. ++ 0 0 0
In dust 4 mo, after infection
(4 X 8 mo, 4 mo, + < 0 ) 0o o 0 0 +
E 48 X 8 mo, 4 mo, + ol 0 0 - + 0 0 0 0
(4 K 12m.  8umo, s+ o o - a P o o o0
EA42 E 12 mo, 8 mo, + - 0 0 0 + - 0 0 0
In dust 6 mo, after infection
61 D 11 da, 0 o .0 4] 0 0 Tissue esutolyzad
49 D 10 mo, 4 mo, + * 0 0 0 + + 0 0 0
(8 X 10 mo, 4 mo, + + 0 0 “ R 0 © 0
E 62 X 10 mo, 4 mo, + + + 0 + + I + " +
{ 83 K 14 mo, 8 mo, + * 0 0 0
(B4 X 14 mo, 8 mo, + + 00 0
Kf&x D « died + - he;ling or healed tuberoles -
K 2 killed for samplimg ++ = goattered isolated spreading tubercles
Pn =z interowrrent pneumonia +++ = many spreading tuberocles
_— ! 0 = no tuberculous lesions seen ++++  z confluent tuberoculosis

Where mioroscopic observations are not recorded, histologic
preparations have not bean oompleted, unless otherwise stated,



Table 3

INFECTION CONTROLS TO GROUPS I AND II

Gross Microgoopic
Mode Bron- Hepatic Bron- Hepatic
Animal of ohial . Lymph chial Lymph
Number Death Duration |Lungs NodeS8 Spleecn Liver DNode Lungs Nodes Spleen Liver Node
62 D 1-1/2mo, | * + ) - 0 0 Tipsue autolyzed
( 87 X 2mo, * + 0 o 0 + * * * *
g 58 X 2 mo, + + 0 0 0 . + + + + 0
( 59 E 4 mo, * - 0 0 + + 0 0 0 0
g 60 h:d 4 mo, + + + (o} o+ 4 - * - +
( 63 K 6 mo, + + 0 0 0 - + 0o "0 0
2 64 X € mo, +* + 0 0 0 + 4] 0 0 0
73 D 6-1/2 mo, |+++ + + + + bbb e = 3o+
87 D 6-2/3mo, pn ? + o} ) + Tissue autolyzed
( 65 s 8 mo, + + 0 0 0 - 0 0 0 0
\ 66 K 8 mo, + * 0 0 0 + 0 0 0 0
és D 6-1/2mo, | *+ * 0 0 0 Tissue autolyzed
( 81 -E 10 mo, 0 + -0 0 0 + 0 0 0 0
E 74 K 10 mo, + + 0 0 + + + o+ - -
83 D 10-1/2mo, § + + -0 0 0 Tissue autolyzed
( 89 X 12 mo, + + 0 0 0 o+ 0 0 0 >
g 90 K 12 mo, + - 0 0 0 + 0 - 0 0
( 67 K 14 mo, * + 0 0 +
g 68 E 14 mo, + * 0 0 o
( 69 E 15 mo, + + 0 0 0 }
g 70 E 15 mo, > * 0 0 0
KTY: D = died + & healing or healed tubercles
K = killed for =ampling ++ = soattered isclated sprsading tuberclc
Pun o intercurront pneumonia +++ < many spreading tubercles
0 =z no tuberculous lesions seen ++++ o confluent tuberoulosis

Vhere mioroscopic observations are not racorded, histologic
preparations havs not been campleted, unless otherwise stated,

-



Table 4

KAYIO 3 MONIHS + Ry IEFECTION

Grooa fioroscogio
Yode Bron~ Hopatic Sroa- ‘ Fopatie

Mnimal of Duration chial Li- Lymph chial Li« Lymph

Number Death ~ Dust _ Infection}lungs Fodes Spleen ver Node |Lungs Nodss Spleer vor Node
107 K 3 mo, ; '

108 X 3mo, )
) Ko infection
109 K 3mo, )
) See text
110 K 3 mo. %
111 K 3 mo, )
91 . D 4 me, 1 mo, ppnoO_ + 0 0 0 ipn 0 + 0 0 0
autolyzed { Lat)

( 92 K 5 mo, 2 mo, pn ¥ + 0 0 + ipn + + 0 0 +

( .

( 98 ¥ B mo, 2 mo, -+ + 0 0 - e ok 0 0 0

( 94 K 7umo, 4 mo, w4 o o s+ ] » + 0 0 o0

( ;

‘9% K 7 mo, 4 mo, +or : 0 0 > + + 0 0 |

{ 96%# £ 9 mo, 6 mo, o+ + 0 0 * obob b 0 0 0

(

{ 97 & ¢ mo, § mo, g + ol 0 - + - 0 0 0
114 D 10 mo. 7mo. |pn ++ + 0 o + fpn + 0 o o o«
106 D 10~3/4 7-3/¢ lpn + - 0 ©° ) Tissue autolyzod

{ 112 X 11 mo, 8 mo, + ; 0 0 o] + + 0 0 +

(

(1183 K 11 mo, 8 mo. + + 0o o 0 | + + 0 .+

( 88 F 13 mo. 10 mo, S * 0 o) < At + " - 4

(

( 108 ¥ 13 mo, 10 mo, ++ - 0 0 & dot + 0 o} r
116 D 14-1/2  11-1/2 e ) 0

g 9 K 15 mo, 12 mo, -+ + 0 0 +

{ 100 X 15 mo, 12 mo, o RS 0 0 - +

% Some losions healod
EEY: D = died + = healing or healed tubercles
B @ killed for sampling ~++ = soabtercd isolated spreading tubercles
Pn 2z intercurrent pneumocnia +++ » many spreading tubercles
‘ 0 = no tuberculous lesions seen +++4 o confluent tuberoulosis’

Where microscopic observetions are not

recorded, histologic

preperations have not been cempleted, unless otherwise stated,



Table 5

INFECTIOY CORTAOLS T0 GROUP IV.

then miorogcepic obee
EN

Gross Microscopic
Kode Brow. - Hepatic Bron- KEepatic

Animal of chial Ly=ph- chisl B Lymph

Kumber Death Duration |Lungs Nodes Spleen Liver Kode Lungs Xodes Spleen Liver THode

( 121 K 2 mos, + $ - Q [o] +> + <+ <+ 0 +

(

( 122 K 2 mos. + + 0 v} 4 * - + 0 v
127 D 4 mos. pnt * 0 0 o Tissue autolyzed

( 123 his 4 mos, + + 0 0 b + 0 0 0 4

(

( 124 4 4 mos, + + 0 0 + ¥ + o] + +

( 125 K 6 mos. + + 0 0 0 + + o 0 0

(

( 126 K § mos, + “ o 0 0 0 o o 4] 0
132 D  6-2/3 mos.| * 0 o 0 + o o 0 0
145 D 7+ mos, pn + % 0 0 + Tissue autolyzed

{ 128 K 8 mo, + + 0 0 0 + 0 0 ) 0

4

L1 K 8 mo., + + 0 0 0 + + 0 0 0
137 D 8-1/2 mo, fpn + + 0 0 0 Tissue antolyzed

{ 130 K 10 mo. * - 0 ¢] + + - o] o] -

(

{ 131 K 10 mo, + + 0 0 + 4 - 0 0 +

( 133 K 12 mo, - + ) 0 0

( ,

( 134 E 12 mo, + + 0 0 0

? reqain ‘
KETs D = died + = pealing or healed %“uberclos
I = killed for sampling “~+ = scattored icolated spreedirg tuberclos
Pn « intercurrent pneumonia ¢+ 7 many spreading tubercles
«+ O = no tuberculous lesions scen +44d - confluent tuberculosis

rvations are not recorded, histologic

preperations have not been completed, unless othermice stated,



Loss

Chemical

baO
Mg0
<105° C.

> 105° C.

Chemical

310y
Feg0z
Alj07 -
hricall)
Cal
¥z0
Ne0
Ks0
Coy

Ho0

43480%

1.69

AMALYSES OF BAYLG

(ac received)

?etrogag‘nic

Iost of the maberisl comsisis of olay-
1like nasses which give a definite x-ray
padtern not unlike a hydrous celcium 8ili-
onte. The guartz conbent it low (probably
less than 1 per cembt). About § per coenb
of calcite is pescat.

Approximetely 15«20 per cent of the materisl
is chrysotile or sérpontine, which is large-
iy fibrous. The fibers end bundlec present
are usunlly soveral millimeters long and arc
seldax ahorter than 0.3 millimeter.

AGALYSES O° LCRG-FIBER ASBESTOS

36440%
5e32
0.78
0.08
0.3

40.18
0.06
0.03
G.87

1€CO
£8.76

(av rscaived)

Pe‘brograghic

The meteriel contains about 75 per cent of
Zibrous nsbestos, probably chrysobtile, with
some serpsutine and smell amounta of caloitc,
magnatite and chlorlitic or mioaceous minar-
cls. OQOaly & trece of quartz wes seen. Thorc
wore chreds of non-geparated fibers 10 to

50 microns long and 5 to 15 microns widee
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES* TOLEDO 1, OHIO

©

. January 5, 1950

Dr. Arthur J. Vorwald, Director
‘The Saranac Laboratory
Saranac Lake, New York

Dear Doctor:

We are wondering whether you could give us some word about how the
animal experiments on the inhalation of Kaylo dust are developing. The
last progress report we have is dated April 30, 15k9.

At the end of this report the recommendation is made that the experi-
ments be continued for ancther eight months——or possibly 1l months. Since
eight months would take the work through December of last year, and since
that is so recent that the microscopic examinations may not be campleted
vet, perhaps you could give us right now more or less of an :mi‘ormal
progress report.

. Our Kaylo Division is reviewing its policies on medical procedures
for the peaple in their Sayreville, New Jersey, plant. Before any major
changes are made in our present medical program, Dr. Shook and Mr. Howard
want to know how your animal dusiing experiments are progressing.

With perscnal regards,
- Sincere}.y yours,

Jsec e

W.G.HazardsM INDUSTRIAL RELATIONS DIVISION

/ P.S5. Incidentally, our records show that the last check we sent you was
i

n July 1949. It was our recollection that we were going to pay for this

J qQuarterly--on receipt of quarterly statements from your laboratory. Could
!‘ "% you check this for us? ,rw-c .

4& e

cc - Mr. C. W. Howard
Dr. C. F. Shook

st o 25
v

(\



Jeguary 12, 1950

Mr. W. G. Bazard

Industrial Relstions Division
Owens-Iliinois Glsss Company
Teledo 1, Chio

Desr Bill:

In reply to your letter of January 5; we are enclosing
herevith an interim report concerning our studies on Kaylo.

As you will note, the results to date, although not con-
clusive, indicate tast Kaylo stimiistes a tuberculous process
in the lung. This stimulation is considersbly less than thzi
due to guartz; however, it is nevertneless significurct. This
unusual finding disturbs me because it 48 not in sccord with
the regults wuich we anticipeted. The cuemical ani petrographic
analysis of Kayio is not too unlike asbestos, as indicated in
Tsble 6. In view of tiis, ve had tiuought that it would act like
asbeatos and fall to stimulate & tubsrculous process., [owever,
that doas not seem to be the case, irreepective of tae fact
tnst Kaylo produces less pulmonsry fibrosis than does asbestos,
At tne moment, I em at a loss to ex;lain tais difference. It
may be due to tac ozlcium silicste com.onent of ths Lazylo, but
many forms of calecium silicats which we have studied have thus
far failed to stimulate a tuberculous process, end I doubt whether
it is dolpg so in this case.

Subsequent findings may show that this stimulation is only
s temporary one en! that, in finxl snslysis, the tuberculous
lesion will retrcgress and heal even under the influsuce of
Kaylo. Should this be the case, I will notify you as scon ag
we observe it.

+ Vith every good wish to you,

Sincerely yours,

005

[PV S

34
o
Arthur J. Vorwald, M.B.
Director
AJViLB
BEncs. (4)
P.8. Ve are forvarding coples of this letter and report to Mr. Howard
and Doctor Shook, believing that you would wish us to in order to
keep them informed. Tae extra coples enclosed herevith are for
distribution where you see fit,
CC: Nr. C., ¥W. Howard AJ.V.
. 0. P. Shank

n
[T
w
-
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Jan. 21, 1950

Memo to Dr. Vorwald
from Donald Bailey

Subject: Kaylo; shipment received.l/6/49
‘S%%F%éd Dusting 9/26/49

X~ray diffraction shows the same components found in earlier
batches. However, many of the fibers are shorter and appear somewhat
less flexible. This probably represents a difference in the manufascturing
process. (The company changed hands prior to Jan. 1949) .
The difference 1s more apparent in a recent air-borne sample,
K\\\~follected 1/17/50.




AT SARANAC LAKE, N.Y.

THE SARANAC { ABORATORY

THE TRUDEAU FOUNDATION
FOR
THE CLINICAL AND EXPERIMENTAL STUDY OF PULMONARY DISEASE

AT TRUDEAU. N.Y.

THE DEPARTMENT OF PHYSIOLOGY
THE DEPARTMENT OF BIOCHEMISTRY

THE TRUDEAU FOUNDATION
THE TRUDEAU scCHOOL

~

THE DEPARTMENT OF RADIOLOGY
THE TRUDEAU LABORATORY

Pebruary 1, 1950

Mr. V. G. Basard

Industrial Relstione Division
Owens-I1linois Glzss Compsny
Toledo 1, Obio :

Dear Bill:

Upon recent inquiry from the purchasing agent of your
Bridgeton plant with regard to the renewal of the arrange-
ment with the Trudeau Foundetion end Owene-Illinois Gless
Company for the reading and interpretetion of X-ray films
at the szme rate of $2.50 per £ilm for the cslendsr yeer of
1950, vwe advised that our cherge for the type of service
rendered heretofore could not be accomplished for less than
$4.00 psr film, Mr. Meyers, the purchising ageat at Bridgeton,
guthorized us to bill their plant at thie figure. As explained
in our letter to him, the Foundaticn and the Ssmstoriua have
been forced to raise fees in accordence with dnoreasing costs
and to offset the increzsing operating deficit of all depart-
gents, including the Department of Rediology.

It hse been called to =y attention by our Fiscal De-
partzent that your many plante are sending to us a considerable
number of films for interpretation end opinion. Upon referring
to our records, we sote thot Doctor Gardmer originally agreed
to hendle the films for your COBRpaRY at & charge of §2.50 per maun,
in sccordance with your letter cf June 26, 1946, each plant to Dbe
billed for the interpretsilons of 1ts own men and each slent to
pay the cost of transportstion of fiilmg to and from the Departuoent
of Rsdiology and of telegrezhic reports from us to the plant. &
recap of the varioue plent charges vwas to be forwvarded to you.
Tuig arrengement has been in effect through December 31, 1949.

Since we have found it necess.ry to increase tne fee to §4.00
per film for the calender yesr of 1950, we would eppreciste your
advice as to the method we should follow to notify your many plants
from whom ve receive films of the increased fee.

PLAINTIFF'S
EXHIBIT
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Pege 2.

Mr. ¥W. G. Hazard
Ovens-Illincis Gless Compsny February 1, 1950

1 am aure, Bill that you wvill appreciate the probles
confronting us. I trust that this srrangaent will be sgreesble
to you and that we may continus to serve you.

Vith kindest personal regards,

Sincerely yours,

Arthur J. Vomld, M.De
Idrector

AJVILB
(C3 Fiscal Departasnt
m‘. Dam /

0001235



/ SARANAC LAKE. N.Y.. Fehrmary 1, 1050
St

THE TRUDEAU FOUNDATION

FOR
THE CLINICAL AND EXPERIMENTAL STUDY OF PULMONARY DISEASE

IN ACCOUNT WITH

—_Owsna=Y1linois Glasa Co.,
—_Kaylo Division, Toledo 1, Ohio.
ttn.: Mre C. Wo Howard, D of Relations
Lo ' . :
_.-‘-.{____nontinnationﬁ_xwh_mm_begmwka, ______ . ___,i!__‘ S IR
__ | _i st rate of $5,000 annuallys . o 4 . -
|.  Third Quarters Nove-1,-1949 to Jan. 31, 1950 : . §1,250.00
' ——— -
e et e i e e ———— - - e r— —t Y | I - ..__l. .
) |
|
|
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FLOYD G, GILLIAM
P-116-366

CHEMICAL AND X-RAY DIFFRACTION ANALYSIS OF LUNGS

DRY LUNG
Ash of DIy LUNEZ eevececssrsccnsassccsccccane 3337
Total Si0) veeeervessavescassssccscnceacsons 0499
QUATEZ eecesvvscsascassscsanacsess 0.0UF
Cristobalite ...............1.;... 0.25
Diatomite vevevecesness essseaseses 0,63
FeldSPar eeeecssssecssssssescnceas QuOk
Sericite seeanescacvcscvccsnacsees 0,0L

Clays 9000000080800 0000000080s0sats Oioh

ASH
Total Sioz of Ash 80000 ere08Ps000sP0000ace 29.63

Free CI‘y’Stalline Si02 seeessvevacny 8.6
Free Amc!‘phous SiOQ cescencecasncee 1900

Combined SiOZV"‘""""“"""' 2.0
Fe203 D D - b §
Aly03 aeeenennaiiiiitiiiiiiiiiiiiiieiageae. 2,14
PpOp seevesnsesuintesnsarneesnarnniieiiies 35,98
PA0 veueeensenseecaanannnenan P I
UZO seevcancscnsnesrsasorsstasereccancanaass 1489
K30 eaveeeceeereraancsencasasasansoencsasses 5a01

Na2o 009000000000 000008000000sssenscsctcsnces 9‘10
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

©

February 1, 1950

Dr. Arthur J. Vorwald, Director
The Saranac Laboratory
Saranac Lake, New York

Dear Dr. Vorwald:

We have passed the word along to our plants that the fee
for reading X-rays will be $L.00 per man during the calendar
year of 1950--as you wrote us February l.

Thank you for sending us some time ago the progress re-
port on the Kaylo experiment. It has been read with much
interest by several people here, and we are all very much
concerned to learn how these experiments uwltimately turn out.

With personal regards,

Sincerely yours,

INDUSTRIAL RELATIONS DIVISION
W.G.Hazard:M




Februery 17, 1950

Hemorandum to: Mr. Wagner
Frem; Lillien R. Blion

Subjects Reading of X-ray films for Owens-Illincis Glass |
Company - Fee .

We huve & letter from Mr. W. G. Hazard, Industriel Re-
lations Division, Owens-Illinois Gluse Company, Toledo, Ohib,
in response t ours of February 1, advising:

UWe nsve pasaed tne word along to our
plants that the fee for reading X-rays
vill be $4¢00 per man during the celeuder

year of 1950w=ss you wrote us Februery l.®

PLAINTIFF'S
EXHIBIT




February 24, 1950

Kr. ¥. G, Hezard

Industrial Reistions Division
-Owens-Illinois Glass Compaeny
Toledo 1, Ohio

A Y
Dear Mr. Hazard:

Before leaving for Austrulie a few days ago, Doctor
Vorwald esked me to write to you with regard to tne shipmeut
of Ksylo waich we received from your Beriin, New Jersey, plani
on January 6, 19/9. The X-ray diffraction pattern of samples
from this shipment reveals the same components &s found in
previous shipments. However, many of the fibers are suorter
end cppeer lees flexible. ¥e ure wonaering wuetaer this hss
been occasioned by a change in tne msnufacturing process. if
thisg im the case, we should know so tbat we will be aware of
any unanticipatea results wnich subsequently migat app=er in
tne animale that are being exposed.

Ve would appreciate your sdvise in this regarde

Sincerely yours,

Lillian F. Blinn (Mrs. AeB.)
Executive Secretary to -
Arthur J. Vorwald, M.D.
Director

PLAINTIFF'S




OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

©

. March 7, 1950

M¥rs. Lillian R. Blinn
The Saranac Laboratory
P. 0. Box 551

Saranac Lake, New York

Dear Mrs. Blinn:

We have checked with our technical people and they tell us that
there has been no change in the manufacturing process of Kaylo during
the last year or so that would make the material received by you last
January different from what you had received earlier--and have been
using for yowr animal experiments.

The silica content of all the Kaylo shipped you should be in the
form of a combined silica. There is a negligible amount of free silica
present~-according to the laboratory analyses of our Kaylo Division.

‘}; The asbestos that has* gone into Kaylo products all along has been
.:in the form of chrysotile. In recent months the chrysotile fibers have
. meen more effectively separated or spiculated before they go into the
. ¥aylo mix than they were earlier in our manufacturing experience. This
lmay mean that today the individual chrysotile fibers are better separated
in the product than they were earlier.

After Kaylo is made, the slabs are planed and sawed. The dust from
this operation is collected in a cloth dust arrester——and it is some of
this material that the Berlin plant has been sending you for animal ex-
perimentation.

We are interested in your comment about the appearance of ihe fibers,
and if you find any other indication that the material is different from
what you had earlier, please let us know.,

Sincerely yours,

W 7

INDUSTRIAL RELATIONS DIVISION
W.G.Hazard:}f

PLAINTIFF'S




March 10, 1950

Mr, V. G. Hazard

Industrial Relations Division
. Owens-Illinois Glass Coampany
Toledo 1, Ohio

Desr Mr. Hezard: .

Thanx you for your letter of March 7. Your
comment in the tiird paragraph ugrees with our ob- |
pervations. I will bring your letter to Doctor
Vormldts sttention on uis returr from Austr:1isu
the firat cf next month.

e =

Sincerely yours, \

\
1
t

Lillian R, Blisn (Mrs. A. B.)
Executive Seeretary to -
Artaur J. Vorweld, M.D.
Tirector

LB




OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

@

* April 3, 1950
Dict. 3/31/50

Dr. Arthur J. Vorwald, Director
The Saranac Laboratory
Saranac Lake, New York

Dear Doctor:

Our purchasing department, after reviewing the volume of work that
the X-Ray Laboratory did for our various plants last year {better than
500 films examined), has asked us to get your comments on this question:
they are wondering whether an agreement could be worked up for 1950
covering the nature of the services performed by your laboratory, the
minimum quantity of films to be presented, and the fee for this service.
After such a contract is signed all our plants would be notified and the
proper purchasing procedures set wp. The advantage to you, as We see it,
would probably be that invoices would be processed more promptly.

The reason this question arose was that the purchasing department
likes to have an agreement or contract for any transaction that is as
big as our X-ray business is. Such a step is not an attempt to get any
more favorable fee for the services performed, but merely to put the
transactions on a contract basis drawn up in advance, thus avoiding the
need for confirming purchase orders after the roentgenological readings
are made.

We'd be glad to have your comments on.this. It may be that you al-
ready have a similar arrangement in effect with some of the other com-
panies for which you act as X-ray consultants.

Personal regards.
Sincerely yours,

-

INDUSTRIAL RELATIONS DIVISION
W.G.Hazard:M

PLAINTIFF’S
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May 18, 1950
Dict. 5/17/50

Dr. Arthur J. Vorwald
The Saranac Laboratory
Saranac lake, New York

Dear Doctor:

Because the chest X-ray program that our Kaylo Division has been
carrying on for some years is closely tied to the animal experimentation
work that you are conducting with Kaylo dust, we'd like very much to be \
brought up to date on how these experiments are progressing. The ex-
pense of chest X-rays for everyone in the Kaylo Division--even those
pecple in the plant office--each year is a considerable item. That
program is up for review now,

Tos —'_»«..-\_L

T wd Would it be possible for Dr. C. F. Shook and the writer to visit
il you sometime in the next few weeks so we can learn what new developments
be ;‘4".1»&- there are in the animal work?

i

One other point has come up that we'd like to discuss with you too.
;ﬁ Our purchasing department would like to draw up a contract each year with
2..” the X-ray Laboratory to cover the chest films that all our plants send /
d Yo Saranac during the year. This was mentioned in our letter of April 3--
which we realize you probably haven't gotten to yet because of the travel-
ing you have been doing in the last few weeks. However, we'd be glad to
have your comments on this at your convenience.

TF

Personal regards.

. Sincerely yours,

WEZZ;

INDUSTRIAL RELATIONS DIVISION ﬁ/
W.G.Hazard:M s

/’ | 3
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Mr, ¥, G. Hsgard

Industrial Relstions Division
Oweng-Illinois Glass Company
Toledo 1, Ohio

Your ltr Mar. 13 950

' Re: Our ltr Feb. 24, 1950
p!

Dear Bill:

This is merely to bring the matter outlined below to con-
clusion.

4s you recall, the reference letter was prompted by our in-
qQuiry concerning a possible change in the msnufacturing process
of Keylo to account for the shorter fibers present in & recent
batch shipped to us for our investigations. Our records show
that ve reesived a batch. of Kaylo, January 1947. This lasted
until September 1949 at which time we started dusting with another
batch which had been received in January 1949, This letter pro-
duct is the material to which reference was mede in our letter of
February 24, 1950, to you.

The fact that in recent months you have more effectively
separated end spiculasted the chrysotile tibers would account for
the differences noted by us., From our point of view, probably
the most lmportant result of this difference is the fect that it
is now possible to produce e higher concentration of dust in our
expoarimentel room then was possible vith earlier products. Du:;-ing
the past number of months we have endeavored to hold this concen-
tration down to an average of 307 million particles per cubic foot
of air -

Since the fibers are shorter and seen less flexible, I do not
believe they are sufficiently nuazerous to change the type of tissue
Tesponse to dust of the first batch, However, in view of the findings
it might be well to examine & small sample of & current batch of the
materiel. This is just to be on the safe slde,

Sincerely yours v

006126
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Arthur J, Vorwald, M.D.
Director
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Qur records show that we received a batch of Kaylo Jan., 1947.
T™is lasted us until Sept., 1949, at which time we started dusting
another batch, which had been received Jan., 1949. This latter product
is the material to which reference was made 1n our letter. of Feb.24,1950

to Mr .W.G .Hazard.

Mr. Hazard's information that "In recent months the chrysotile fibers
have been more effectively separated and spiculated . . ." would account
for the difference noted by us. From our point of -view, probably the
most important result of this difference 1s the fect that it is now
possible to produce & higher concentration of dust in our experimental
room than was possible with earlier products. We gre endeavoring to hold
this concentration down to an average of 300 X 10~ particles per cublc

foot of air.
Since the more recent product. contains virtually more fibers than in
earlier products, one might expect a difference in response. However,

these fibers are shorter and seem less flexible than the chrysotlle
present in earlier products, and might therefore have little bilological

significance.

4 ///5()
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Mr. V. G, Hazard - June 1, 1950

Tue third point concerns the experimentsl investigations wvith

Keylo which are about completed, Only a few more animals remsin, These
vill be secrificed next month. Then we will be resdy to prepare the
fine]l report. For your informstion, at this time, I believe the

findings permit the folloving:

Keylo dust on inhalation by experimental enimals does
not produce silicosis irrsspective of the small smount of
quarte present. It does produce the asbastotic type of re-
action in the lungs end, therefore, we believe every precsution
should be taken 1o minimize expogure of industrial esployees,

Kasylo dust ou inhelation by experizmentel aninmsls in.
Tectod vith tubercle becilli (R ) produces only a very mild
stimulation of the tubereulous infection, much loss then that
caused by the inhaletion of pure quartz. This evidence leads
us to believe that in industriel pructice the minimel allow—
able concentration of Keylo could be far in excess than that
aceepted for quarts before Ezylo would have an adverse stimu-
lating effect upon a tuberculous infection in exposed eaplayees,

Tais evidence would suppor: the viev that inhglation
of Keylo dust would mot be harardous from the standpoint .of
tuberculosis, espacially provided that the dust harard is
controlled as gited above,

We are looking forwerd to baving you and Doctor Shook with us the

latter part of June.

Sincerely yours

Arthur J. Vorwvald, N,D,
Director

4dVibw

cC:

Dr. Shook

Kaylo exp. file
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;une 6, 1950

Mr. ¥, G, Hasard

Industriel Relations Division
Owens-Illinois Glass Company
" Toledo 1, Chio

Dear Mr., Hasards

Your telegram to Doctor Vorwald was received this
sfternoon in his absence from the Laboratory vhile on a
tukiness trip to Michigan. It will come to his attention
upon his return.next Monday, June 11,

In the meantime, I am noting on Doctor Vorwald's
. tulendar the date - July 14 ~ you and Doctor Shook wish
“to visit us here. 4is far as I know, this will be a con-
venient time for Doctor Vorwald, tut I will take the matter
up with him to make sure he has not made other commitments
abou! which he neglscted to inform me., I will write to you
agein the first of next veek.

Sincerely yours,

Lillian R, Blinn (Mrs. 4.B.)
Executive Becretary to ~
Arthur J. Vorwald, M.D.

. Director

s © ] 006114
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June 7, 1950

Memo to: Dr, Arthur J, Vorwald
From: Claremnce L. Wagner

Subject: Saranac Laboratory contract with Owen-Illinois Glass Co,
Termination Date - May 1, 1950

Per Mr, C, W, Howard letter dated July 21, 1949 paymet
of $5,000. would be made for the periocd of 1 year teriinating
May 1, 1950,

All payments have been made in accordance with the fore-
goln and the contract has now expired,

Please indicate below briefly the present status of

renewal negotiations,

Memo to: Clarence L. Wagner Date Jype 26, 1950

From: Dr, Arthur J, Vorwald

Canference here in the Saranae laboratory with Dr. Shook and’
» Howard scheduled for July 14, 1950, at which time the
contimuation of contract will be considered,

ILRB

PLAINTIFF'S
_EXHIBIT
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

°. Ax
o5

August 2, 1950

. Arthur J. Vorwald, Director
The Saranac Laboratory
Saranac Lake, New York

Dear, Art:

\ . It was a treat to spend the day, July 1L, with you and the other
\k\ members of your staff. ) .
We were, of course, most interested in the results of your animal

experimentation with Kaylo. These experiments, as we understand it,
are now at an end and we are looking forward to seeing the final report
as soon as it can be worked up. ’

ﬂ&wf On August 17 I have a visit scheduled to the Berlin, New Jersey
_) ] plant of our Kaylo Division, Where they manufacture Ksylo and fabricate
it into pipe insulation. On the following day, August 18, T'11 be at
ﬁr the Sayreville, New Jersey p];:.g),af the Kaylo Division, which is much
/ larger than the Berlin plant-and hag potentially larger dust exposures.
Would it be convenient for Tom Dirkin or Ed Urban to be there also? If
e 50, it might be possible for them to bring their vacuum cleaner air
y n sampler so We can get some samples in the finishing department for free
silica determination.

—
. W If these dates are not convenient, we could probably arrange a trap
\9 e ——-s

K2 sometime later.
)\w) k'}}. : Thank you for sending us the dittoed sheet explaining how to ship

lung specimens. Some day I hope we can send some to you.
QJ You will remember we left with you a proposed blanket contract to
. cover the reading of X-rays that come to you from our various plants.
The idea was to put in writing what the present practice is~-and if the
proposed contract does not currently describe-our procedures, it should

be changed to fit. At your convenience, could you return to us one copy
of the letter? : K

J, 7 The hospitality of you and your wife was something we are still
talking about. I don't think the boys will ever forget their boat ride--

“PLAINTIFF'S 007111
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y OWENS-ILLINOIS -GLASS COMPANY
Dr. Arthur J. Vorwald -2~ August 2, 1950
and you and Mrs. Vorwald were certainly very kind to arr:inge the picnic.
411 the Hazards send you our best regards.
Sincerely yours,
INDUSTRTAL RELATIONS DIVISION
W.G.Hazard:M

cc - Dr. C. F. Shook - Toledo

000112
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October 14, 1550

¥r, K, G, Haxard

Industrial Relations Division
Owens-Illinois Glass Campany
Yoledo 1, Ohio

Dear Bill:

In reviewing my correspondence I find your letter of
August 2, 1950, and my note concerning our telsphane come
munication regarding a visit to .your Kaylo Divisiom in Berlin,
New Jersey. We are wondering what disposition you might wish
to mske of this » A8 you will recall, we were mable to
Joln you st the ikt becauss both My, Urban ad Mr, Durkan
had previous commitments, At the time, you mentioned that,
should these dstes be inoenvenient, & trip could be arranged

-Both Mrs, Vorwald and I enjoyed the gift which you
sent us and apologisxe for the delay in wolmowledging 1t, Rext
year the boys will be older and better able to take the boat
out by themselves,

With every good wish to you,

8incerely yours

Artbur J. Yorwsld, N.D,
Director
AJVsbw

cos cc P. 8h°°k’ !.D.

000110
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES * TOLEZDO 1, OHIO

© ENT
el

October 30, 1950 W, @ el

{ W
A 7 [3

YA %W”‘/'
Dr. Arthur J. Vormald t, Corr

The Saranac Laboratory —
Saranac Lake, New York

Dear Art:

You wrote October 1l about the proposed visit of Mr. Durkan
or Mr. Urban to our Sayreville, New Jersey, plant. We still feel
this trip should be made, both to get their overall comments on
our dust control .programy and to take some gross air samples for
analysis of the dust given off dur:.ng the packing and shipping
operations of Kaylo. .

I don't have any set date for a return trip to Sayreville,
but would certainly be glad to make a trip there in order to be
with Mr. Durkan or Mr. Urban. Pernaps it would be best- for them
to suggest a date—possibly tying it in with some trip to the
New York or Philadelphia area.

Last week your new volume on beryllium arrived and it is cer-
tainly a monumental work. Congratulationsi I hope all future
Saranac symposiums can be written up in the same fashion.

Personal regards to you and Mrs. Vorwmald.

Sincerely yours,
2, 5
[oeéd
INDUSTRIAL RELATIONS DIVISION
W.G.Hazard:M
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OH10

2

December 12, 1950

Dr. Arthur J. Vorwald, Director
The Saranac Laboratory
Saranac Lake, New York

Dear Art: ::.
S 9
Some time ago we mentioned to you that our Kaylo Division wants to S o
gather together in brochure form materidl on the health aspects of Kaylo \’ N
dust, and wants to consider the possibility of publishing some of your bW -
experimental findings. < N

As we recall it, you mentioned during the visit that Dr. Shook ang . 1% él
I made to Saranac last July that the animal experiments were all com-

pleted (and no new ones need be started) and that the results of the
several years' program would be written w in final report form. Could / 't
.you let us know how this project stands? ot

s

Could you also let us know how we stand on the finances? Our ac- ¥ »

counting department reports that they have paid two invoices this year—/ 0,42
one in January for $1250 and one in May for.$1250. =

We 5till feel that before this ¥orkK can be finally completed, it N art
would be desirable for one of JOUr engineers to visit our Sayreville ,{%‘
Rlani and, among other tWi%Es; Yake some gross air samples for compo- <ot 2.
sition analysis. Any time such a WripT¢an be worked into your schedul e “n?:j:{ /
conveniently, let us know.

One more point—jyou mentioned last July that all the asbestos work o IN (),
carried on through the years at Saranac was being written up and Would, A
be published. Has this been done yeto c %

A ’\

3 r~oL 0
i\.v ‘("4;,

AN ’6

B

- (:,1‘\&..

Best wishes to you and Mrs. Vorwald fuco a merry Christmas——erith QJIA o
lots of snow in the Adirondack hillseeand o happy New Year. é’é‘( q"?
Sincerely yours R w%”
T2, it
W.G.Hazard:y INDUSTRIAL RELATIONS DIVISION 6

.¢¢ - Dr. C. F. Shook - Toledo

00C107




Decoabsr 18, 1980

Mr, %, G, Hazard -
Industrial Relations Divisia
Owens-I1linols Glass Company
Toledc 1, Chio

Dear Bills

Your letter of Decexber 12, posos maxy questions, and I will
trytomthuin&eerderpumtcd.

With rezard to the brochure, we balievs 1t atvisables to walt
wntil all of our axperimsctal studies with Keyle bave been collsted
end written wp in the report to the ecmpary, With that repert it
ﬁnuﬁuuh-ﬁummmm.

mummtmmgmmmmuwlouum
pnpcmdndrmttomnhitamnmm. 0f recent date
1%hnbn&lqﬁbmwatnnpr&imnnltu¢mthm-
nstional Situatien, . .

mm;:-aingoodordorummmmw
fulfilled your egreeaenvy with the last cooek for #1280 4ssusd to us
4n May of this yesr. It is now up “o us to complete tne study, by
finishing the final report,

Our paper cunosruing \nos investigation or “asvestos” has been in
the hands of the publisoer for some <ims, It 18 <o appear in the
Archives of Industrial Hygiens and Oosupationsl Medicioe, Then it was
saoepteld, Professor Philip Drinker informed us thst it would eppear
withis five mcaths. We expegt it to pnamr in the near future,

Fith respouc o chs visit o Suyrewviile, 4% will be possible for
¥r, Urban aod ¥r, Durxan to condust a study of the plent eny time after
January 15, 1961, Bither ane or beth will bring the necessary equip~
nent, Pleass sst the duto aux soon m3 yzimble

PLAINTIFF'S St
EXH.H 000105




¥r, ¥, G, Hagard

Decasber 18, 1980

My every good wish to you Bill, Lib, Hiek, Sem and David
ta'dlpcdw.npenmn'htulmdmthom!ur. Ehould

sure that she worid not sant to be for-

I e
gotten, Bhe joins ms in thanking you egain for \im iovely cock-
tail glasses the dosign of which is especislly appropriate at this

AJVsbw
oot Dr, C., P, Shook «~ Toledo

¥r, Urban
Mr, Durkan

Cordially

arvier J, Vosewald, XD,
Dreostar



Decomber 19, 1980

Mr, W, G, Hazard

Industrial Relations Divisicn
Owens-Illinois Glass Company
P, O, Box 1086

Tolede 1, Ohio

Dear Bill:

In order to maske ocur studies of Kaylo more complete
we would 1ike to have electron miersgrephs of the dust.
Unfortunately we do mot have an elestron microscope, How-
ever, if I remeaber correctly, your company has sccess to
such an instrument, We would appreciate it 1f you could
arrange to have electron micrographs prepared for us, For
this purpose we are sending to you, under separate cover,
a ssmple of Eaylo dust, bearing our number MD-T8, This
is material collected from the atmosphere of our experi-
mental dust room,

Sincerely yours

Arthur J, Vorwald, M.D,
Dirastor
AJVibw




OWENS-ILLINOIS GLASS COMPANY
GENERAL OFFICES - TOLEDO 1, OHIO

December 26, 1950

Dr. Arthur J. Vorwald, Director
The Saranac Laboratory
Saranac Lake, New York

Dear Art:

Research Laboratory for electron microscope pictures. Ve will
send them to you as soon as they are ready.

A
If it's all right-with you, we'd like to set a definite ﬂ_j C//-r"v
date for the visit to Sayreville after the first of the year. '

Best regards,

Sincerely yours 5

INDUSTRIAL RELATIONS DI VISION

W.CG.Hazard:M

: 002¢2¢




OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

@

January 15, 1951

Dr. Arthur J. Vorwald, Diz:ector
The Saranac Laboratory
Saranac Lake, New York

Dear Art:

I expect to be at the Sayreville, New Jersey plant of our Kaylo
Division Monday, January 29. I am wondering whether it would be possible
for your engineers to arrange a trip th or Yied-
nesday, January 31, so as to look over our Kaylo operations.

It doesn't matter to me whether they arrive Tuesday or Wednésday—
whichever would be more convenient for them. They could easily see the
plant in one day and perhaps might do all their work in one day. If
many samples are needed, however, the visit perhaps should be lengthened
out. I can stay with them for as long as they need.

If for any reason these dates are nol sui Lable, don't hesitate to
say so.

Personal regards.
Sincerely yours,
- T3
INDUSTRIAL RELATIONS DIVISION
W.G.Hazard:M

PLAINTIEE'S ) 000184
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January 22, 1951

Mr. We G. ﬂﬂurd

Ipdustrial Relations Division
Owens-I1linois Glass Company
®oledo 1, Ohio

Dear Billa

This will confirm our telegram of January 19 in
reply to yours of that date. Our Mr. Durkan and Mr. Urbsn
_plan to meat you at the Sayreville plant on Tuesday, January
30, and, if necessary, will be able to stay over on Vednesday.

With warm personal regards,

Sincerely yours,

Arthur J. Vorwald, M. D.
Director, The Trudeau
Youndation and The
Sarenac Leboratory

AJV:1r
ce: Mr. Durken
Mr. Urban
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OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

@

January 22, 1951

Dr. Arthur J. Vorwald, Director
The Saranac Laboratory
Saranac Lake, New York

Dear Dr. Vormald:

¥r. Hazard went out of town this last weekend and at that time
he was awaiting final arrangements on .the Sayreville trip.

The plans are now complete and hg] will be staying at the
Roger Smith Hotel in New Brunswick 4{ionday night, January 29. He
suggests that Mr. Durkin and Mr. Urban get in touch with him at
the hotel when they arrive and then they can all go to the plant
together Tuesday morning.

Sincerely yours,

YA

INDUSTR 1AL RELANIONS IIVISION

M.Ley

000160
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Jamary 23, 1951

Memorandun to: Nr. Dorkan
Hr. Urban

Yrom: Doctor Vorwald

Bubject: Owene-Iliinois Glass Company - Sayreville trip

¥e kave been sdvised by Miss Hgude Loy of the Industrial
Relatione Division of Owens-Illinocie Glesc Company that the
plans are nov corplete and Xr. Bazard will be staying at tha
Roger Snith Fotel in New Brunswick - Monday night, Jamuary 29.
Nr. Hasard suggests that you get in touch with him at the hotel
vhen you arrive and that then you cansll go to the plant to-
Lgether on Tuesdsay morning. -

AJV:1B




Jaxmary 25, 1?51

K. ¥, G. M
o/e Roger Suith Eotel

fiey Fronswick, Yev Juriey
Dezr M. Bagard:

ohis is sisply to tell you that Xr. Darkex sad
Hr. Urles plen ¢ eaxrive in Fow Ermmevick an Tuenday
morning, Jsmuery 3G, around 100 otclock — esrlier
12 the Serenec Lals train is on tise. They wvill go
giroctly to tim totel to meet yen end wonld FAFTEC-
ate your reseeving for then twe single rocss.

Im.dlnzamstthhhtterteymu
osre of your Toleds offisa.

Sirseraly yoars,

Li1l4aa . Blius Oirs. A.5.)
| Exeeutive Sscretaxy to -
i Lrtlar ¢. Yorwald, H.D.
7\ Disector

201 Nr. Durken
¥r. Urban




January 31, 1951

Memorandum To: Doctor Vorwald
From; E.C.J. Urban

Subject: Preliminary Industrial Hygiene Survey,
Owens-Illinois Glass_Company

Kaylo Division Plant, Sayreville, N.J.

The survey Work was requested by Mr. W. Hazard of the Owens-
T1linois Glass Company, Toledo, (_)hio, office.

Members of The Saranac Laboratory staff participating in the
survey were: T.lU. Durkan and E.CeJ. Urban.
The following individuals were contacted at Sayreville.

Hr. 0.W. Pfeifer, Plant Manager

Yir. William Barker, PersonnBl Manager

Mr. P.E. Gillis, Safety Director

Mr. John Roades, Quality Control Engineer
The survey was made in the company of Mr. W. Hazard. Its purpose
was to examine the plant operations with the view of discovering
any hazards to health which might exist as the results of the raw
materials handled and the finished product produced.

Raw Materials .

1. Diatomaceous Earth
The products of several U.S5. manufacturers including Johns-
Manville. The earth was not a “pure” product (100% Si02)
but contained contaminants as clays.

2. Silica flour (high grade of free crystalling Si0p ground to
2 fine size) from Pennsylvania Yulverizer Gomparny «

3. Tripoli (small quantities) from Tllinois Mineral Company.

L. Lime, Warren Company, Balfont, Pennsylvania.

5. Asbestos, Chrysotile, Johns-Hanville-Quebec, Canada
Asbestos, Amosite (iron bearing) South Africa.

6. Kayolin (clay) small amounts from Georgia.

7. Cement, commercial grades.

Finished Products

"Kay 10 proguct in tile forms for structural uses. Reinforced
with wire for roofing. Sheets for fire~proof doors and panels. In
round forms for pipe insulation covering. Two types of "Kaylo" were
made. "Light density” and "Heavy density". both contain different
mixtures of the same original components.

The quality of the finished product is judged by structural

PLAINTIFF'S

EXHIBIT 002¢G4
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Memo t0 Aede Vorwald -2- Jarmary 31, 1951

strength, density, hardness and moisture absorption.

locations throx;gh—

Seven dust counts were taken in strategic
sample

out the plant. Seven sites were selected at which air-borne

collections will
by M. John Roades.
Laboratory for analysise

The sketch, Fig. I,

be made (vacuum

shows the

cleaner on filter paper)s
The samples will be forwarded to The Saranac

locations of dust counts #1

4o 7 inclusive and the air-borne sample collecuions #8 to U

inclusive.

Bulk samples of ali the
and Heavy Kaylo grades were

We believe thal ‘owc;
in this plant. Asbestos

Mr.
this survey be sent to him.

BCJT:1r
cc: TeM. Durkan

main health

main raw products used and of Light

Hazard requested six (6) copie

The cost o

also obtained for analysis.

hazards mst be considered
(long fiber) and crystalline free silica.

s of a formal report of
s this work was not discussed.

.

”
- 7
T
o

«
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_BAPENSE ACCOURT

Dats

Hemarardum to: —— Fiscal Department
From: E»,Ced. Urban

Purpose: __ Preliminary Industeisl Hyeisne Survey

darmary 31, 1951

Owens-T1linois Glass Company

Kgrle Division Plant, Sgyreville, New Jersey

Datos: _Leave Saranac Loke = 1a29wSl Survey Plant 1-30-51  Return 1-31~6)

Heeting Flace: Sgyreville, New Jersey

TN BN WG e e VUL R o

A0S KDUARCED . . . . L & e——

Pudlmen . . . ., L0 L ... ..
Automobile Miweage. . . . .. . . .

Hotol . , , . . ., .

Meads (). . . .. ... oL ...

Tolephone . . ., ., , ., .

Porters and checking . . . . . . . . .

L

—he R

————_—" f——

TOTAL EXPENSES, . . . . . $52,20

I " 4
BALAMCE TUE , . . . .., §g2.90

(x ) Requeat reimburcument
{ ) Chock eaclosed

-

Sharge te: —Omens=T114no1s Glass Acck,

Wors

Sipn *’.:-t:re} ) ég{/g@{_/
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EXPENSE ACCOUKT

Dete Februcry 5, 1951
Memorandum teo: Owens Illinois Glesc Uompany
From: T. M Durgan
Turposes Lust survey of Kuaylo plent st Sayreville, L.J.
Dates: Januady 30, 1951

Heeting Place:

FURDS ADVANCED , . . ¢

Plene , . « « e e s
"y c,(i&g\a4~‘9.ixpg<3 '3 7L bvé, f -
RR o L < (-3 - -3 e - o - * » 0 ‘ .AG Oa& L ] ©
o MY = Ny Bosossisd
”ullman 0 e \{g‘l Q@ 8 A 8§ 8 ® & U e e 9 e 1 v =

Automobile , o o o o ¢ o v 4 s < s e e s o = s e

Tui..agcncuqtv--!sctatooun

Hotel ¥ O * ® 8 T ¥ 3 ¢ v o+ s 2 e s e .
”6&18 e« 9 © & v v v
Telephone . . . o « « o .+ «

Sugedse

¢ 06 » & € o s+ 8 v & C s e s 8 e & @

® & 4 *» ® ¢« @ B I = O & w & P e &

TOTAL FXPENSTS, . 77

<&
\

3
A e ———————

e e e & » ‘6 & W & 4 e & e o

8.42

.04

S erT————
e —————

34775

|

\J
.
~3
I~
—

|

[
.

r\
U

1278

BALANCE DOE ., o . §

(%) Roquest reimbursement
{ ) Check enclossd

Charge to: ( iikre, - Yie . afékvs
v -4

I -~
¢ ] va- XA
ch 7‘0 £ /i ,U.A,\,[J e Slgnature: -_Lf

00C(Eg

O o

Cg@@_,ow f( 1. Aot

)Y\,)



t

‘ /://'/'0‘2’ ul
/

February 6, 1951

lemorandum To: Doctor Vorwald
From: E.C.J. Urban
Subject: Owens~Illinois Glass Company, Preliminary Survey,

(Append to Memo of January 31, 1951, on the same
subject) T

Surmary of Dust Counts takea in the{plant during survey 1/30/51,
by T.M. Durkan, E.C.J. Urban. Accompamied by dr. V. Hazard of

~the Owens-Tllinois Company.

A11 collections were made in 95% Ethyl Alcohol using the Midget
Impinger. -

Sample #1, 2:h5 PuM. 10 min. sampling time.

Router machine cutting Kalyo blocks into pipe insulation forms.
Sample of exposure of two minutes at router machine outlet
removing pipe insulation forms and applying cloth coatings.

4 light glue was sprayed onto the forms with compressed air
spray guns to adhere the cloth to the Kaylo., The cutting parts
of the machine were enclosed by sheei metal housings and
exhausted by a central suction system. The exhaust points

were checked by smoke tests and found to have strong suctions.
This same central exhaust system also served the West finishing
line which was not in operation at the time. The exhaust points
of the West line were closec off by dampers. This substantially
increased the volumes of exhaust at the Router machine.

The router unit was located in the open plant area. Lloderately
heavy accumulations of Kaylc dust covered the under carriage of the
machine. The operators discarded broken pieces of insulation
by throwing them into open containers. Several containers
were filled in a short time and the excess di4cards fell to the
floor. Housekeeping in the machine area was only fair.

Dust count: L.L m.p.p. cu. ft. (less than 10u. These particles
appeared to be almost entirely 3p and less in length.)
208 m.p.p. cu.ft. (10 to 204 in length)

Suggest: lMinimum exhaust rates wiich would provide effective
dust collection for each branch of the dust control system be
determined. The suction of these branches should be checked
periodically. Static pressure measurements can be used as
indicators. —




Memo to Doctor Vorwald 2= February 6, 1951

Improve housekeeping in the router machine avea by period-
ically cleaning the dust from the machine carriage and providing
a sufficient mumber of containers for disposal of waste material.
Instruct the men to use frequeat changes of clean work clothes and
gloves.

Sample #2, 3:10 P, 10 min. sampling time.

General air sample along center aisle between direct-fired driers
and inderator units, Housekeeping was socd. The units were of
a completely enclosed construction. Only a slagh: volime of
steam was noted to escape into the general air.

Dust count: 3.4 m.p.p. cu. “t. (Under 10u. Host of the
particles were 3u and less in length)
16 m.p.p. cu. ft. (10 to 20p in length)

Sample #3, 3:30 PM. 8 min. szmpling tine.

General air in Babtch Weighing Foom Area. No welghing was being
done. The time of sampling was close to the chaaging of shifts,
Other normal activity was going on. The housekeeping in the area
was in fair to good order. The general ventilation conditions
were also good. The dumping pcints of the dust storage bins

into the weighing containers were each provided with exhaust
systems. These exhaust points were checiced by smoke Lests and
the suctions were found to be only fair, During an inspection
made earlier in the day, visible ‘amounts of dust were seen to
escape into the general roon air during weighing fron the dumping
points. :

Dust count: 8.l m.pep. cu. ft. (Under (Ou. Most of the
particles were Su and less in lenoth)
-20 m.o.p. cu. ft. (approx. 10u ir ilength)

Suggest: Determine minimum exhaust rotec Lor each branch of
the dust control system. GCheck suction neriodicel iy for proper
operation. '

Sample #4, L:00 P.M. 8 min sampling time.

Operators exposure in the Asbesuos unbagging rcom. Complete
cycle of work was done, including opening z 200 Ib. bag of
Amosite long fibre Asbestos, dunping it on a platiorm, feeding’
the riffle table ang feeding Asbestos into the hammer mill. The
Toom was completely enclosed and exhausted from two points in
the ceiling. The door was opern to admit bags or asuvestos and
the intake ventilating air. 4 visible cloud of dust in the air

00081



Memo to Doctor Vorwald 3 . February 6, 1951

was evident during the unbagging operation. Koderately heavy
accumulations of fibre were present on the machine surfaces

and walls through~out the room. The operator wore & filter-
type respirator approved by the U.S. Bureau of lfines during the
unbagging work. He was stationed in the incoming air to the °
room during this work. :

Dust count: 649 m.p.p. cu. ft. (less than 10p. Most of the
particles were S and less in length)
ot w.p.p. cu. Lh. {averaging about 10w in length)
Suggest s Re-design the exhaust system for the room and re=locate
The suction hoods close to the points where the aust is produced.
Tt might be feasible to dump tie Asbesvos bags into a small hopper
and chute rather than onto an open platform. The hopper could
hive a rotary feeding device for moving the Asbestos onto the
riffle tables. fThe tables shoild be partly enclosed by plastic
hoods and exhausted. Housekee>ing in the area snouic be improved
by periodically cleaning the room of the uccumutated duste
The operations in this room unquestionahly are associated with
a potential asbescos hazard.

Semple #5, L:15 P.M, 5 min, sampling time.
Fast Finishing lane. Operators exposure while turning Xaylo
structural tiles by hand on a sonveyor belt located in the center
of the finishing Lline. A1l adjacent ti.le smoothing operations
were enclosed ano provided with exheusts. Hoderate quantities of
cust were raised when the man urned the tiles, The Finishing Line
was located in the open plant area. Housekeeping was good.

Dust count: 6.3 m.p.p. cu. ft. (less than 1O, Most of
the particies were Loss vhan Su).
b3 mop.p. cu. T, \1U to 15 in length.
Une varticie was 00,

Suggest: Install & suction nood in front of “re operavor at this
point. The men working on ibe more dusuy jobs should change their
vwrk clothing and gloves frequently.

Sample #6, LihS P, 10 mn. sampling time.

Pre-lardener and Tile pouring nachine, © unit. General air in
area of 3 men operating the unit. & wel slurry {aylo was poured
into moulds and tren passed through a steazm chest into the pre-
hardener. The steam conditions around “he machine were moderately
heavy.

Lust count: 2.2 mopop. cu. £t. (less than 10u. Most
particles were under Su).
LLS m.pon. cu, fr. (averaged € to 15t).

. ot = s s

000082



Memo to Doctor Vorwald - February 6, 1951

Sample #7, L3155 PeMo 10 min. sampling time.

Generel air in west end and senter of the mixing balcony. Two
men were doing normal work. One man added lime, silica, and
cement to a mixer unit from several portable containers. A1
the mixer units were govered., Accumulabions of dust from
spillage were present on all the mixer umits and parts of the
floor area.

Dust count: 5,2 m.p.p. cu. ft. (less than 10u. Host
of the particies were under Si1)e
040 mepeps oo Tt. (Larger than 10t).
Suggest: Jmprove housekeeping in area by peraiodical cleaning
Instruct the men to use care and avola spilling dry duste

Summary of Dust Counts, m.p.p. cu.ft.
Less than 10w Grezcer than 10u
Router Lot .08
Center Aisle 3l o16
Bulk Weighing Pm. 8.1 26
Asbestos unbagging 349 edly
East Firishing line 8.3 S8
Pre=Hardener 2.2 oi5
Mixer Balcomny 5¢2 0.0

t}unnna.ry and Conclusions:

The resulis of the few cusy counts baken confirm the
opinion of the Inaustriel Hypiene Fngineer that considerable
attention hus bLeen given in this plant to the coutrol of dust.

In 19LC the Department cf Health for the State of New Jersey
advised that they follow a "Sanitary Code" wiich recommended the
following threshold limits fer dusv exposure.

Asbestos ¢ m.p.p. cu. {%.

Silica (more than 70%) ¢ m.p.p. cu. ft.

u {40% to 70%) 1C m.p.p. cu. It.

u (5% wo uC%) 2C m.p.pa vde I
£11 dusts {less than
57 Silica) 50 m.p.p. cu.ft.



Memo to Doctor Vorwald G February 6, 1951

The American Conference of Govermmental Industrial Hygienists
recently developed a code for dusts which is as follows:

Asbestos S m.p.p. cu. ft.
Silica
high (above 50% free
8i02) 5 m.p.p. cu. ft.
medium (b to 50%
free Si0p) 20 m.p.p. cu. ft.
low (below 5% free
5109) 50 mePeps Cla Lt

Total dust (below

5% free $i05) 50 m.p.p. cu. tt.

Tt is our belief that the main hazard to health of workers in
this plant arises from exposure to long-fibered asbestos. (Fibers
10u and longer). To a lesser degree, the other hazards present
are caused bv the dusts of crystalline free silica (Silica flour
and Tripoli) and daatomaceous earth. Although present practices
are effective for the control of air borne dusts we feel thal the
following suggestions wall aid ir further reducing dustiness

and maintaining levels of a low ordex.

1.

3.

Periodic inspecvaon of all lotal exhaust systems
insluding static pressure tests at strategic locations
Lo check znd maintain the proper performance of each
sectiorn.

fle—design the dust control system connected with
the asbeslos preparation work.

Improve housekeeping methods particularly in these
arcas where asbestos, crystelline free silica, and
cubomaceous earth are handled. It was noted during
the gurvay, for exauple, that bags of these minerals
were stered in large piles throughout the plant area
where ever space was avallable. Some of the bags
were broken and covered with dusvs. This practice
tends to contaminate the entire plant atmosphere.

The employees working at the points in the production
system which create dust sheuld be educated in dust
suppresion practices. These men should also be instructed
to change their workl clothes at least once each week or
nore ireguenily 1f neeaed,

00CC84



Memo to Doctor Vorwald 5 February 6, 1951

5, Dust count surveys should be made in the plant
periodically, at intervals of once each month,
until the maintenance of low levels of dustiness
is assured. These surveys can laber be reduced
in frequency -to three-month intervals.

ECJU;lr
cct Mr, Durkan
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February 26, 1951 °

¥r, W, G, Hanord

Industrial Relations Division
Owens-Illinois €laws Ceapany
“Toledo 1, Oalo

Dear Bill:

As you recall, Mr, Durkan and I made an industrial
hygiene survey of the Kaylo Divisiomn Plant of your compsny in
ville, New Jersey on January %, 1961, later arrangencnts
were made with one of uhe local men, Mr, Roades, to obtain six
sawples of wir buinv dusts from selected locaticns in the plmt
with & £ilcn collectien device which we left there for the

purposs,

We «re snxious to complete our cbservetions and would
spprecigie suur advies as ts tue progress of this smple
eollecticu wurk,

Wi atoiesi Tugerds,

Sincerely yours,

Edward C, J, Urban
Industrial Hyzione Engineer

ECJU:1r
eo: ¥r, Wllliam larksr
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Hay 2, 1951
s 0""3

¥r, W,G, Hazard /( } ’
‘ Industrial Relations Divisica \§

Owens-Illinols Glass Company
Toledo 1, Ohio

Dear Mr, Hazard:

Your letter of April 30 has been received in Doctor
Vorwald's absenoce while on & business trip Lo tho middle west
"and will be brousht to his sttention ob his return the first
of next wesk,

1 nave discuszed tho matter of ths anulrans of the
dust samples takem gt the Suyyreville, Hew Jorsey plant of
your Kaylo Divisien with Mr. Durkan, As you requested, he
will endeavor to bave sans informstion inm your hands by
Saturday ol tais week,

Sinscerely ycars,

Liitdan R, siinn (Mre, A,B,) QO

Xxecutive Ssarsvary to = H_"

\rthur J. Vormmld, M.D, =

Director %

Q.
IRB:1r

€Oz Hr. D\d‘l‘fﬁl’! [
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OWENS-ILLINOIS GILASS COMPANY

GENERAL OFFICES - TOLXDO 1, OHIC

@

April 30, 1951

Dr. Arthur J. Vorvwald, Director
The Saranac Laboratory
Saranac Lake, Nev Yor<

Dear Art:

Hext Tuesday, May 9, I expect to be again at the Sayreville, New Jersey
plant of our Kaylo Division. You Wiil reczll that Top Durkan and Ed Urban
made some extensive field tests there some time ago. We understapd, how-
ever, they have been tieq W with rush work and haven't been able to com-
plete the analysis.

I am wondering whether they have any of the analyses made yet which
show the percent asbestos dust in gross air samples taken in the finishing
department and in box cars while the latter are being loaded with Kaylo
roof tile. The percent of asbestos 1n the air at these points has been
of great interest to ys and we are not sure our own tesls made in the past
are reliable. Perhaps Tom might have some information on this which he
could wire to us tefore we leave for the pianv next Yonday,

It was good Lo see you last w2ek in Atlantic City. even though it was
a fleeting glimpse,

-

Personal regards,

Sincerely vours,

2 .

IMDUSTHIAL RELATIONS T YISTON

W.G.Hazard:}u
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May 2, 1951

¥r, ¥,G, Hasard

Industrial Relations Divisiem
Owens-Illinois Glass Company
Toledo 1, Ohio

Dear Mr, Hazard:

Your letter of April 30 has been resceived in Doctor
Vorwald's absence while on a business trip to the middle west

-and will be vrought to his attention on his roeturn the first

of msxt weak,

I bave discussed the matter of the snalysos of the
dust semples taken at the Sayreville, New Jersey plant of
your Kayle. tuvision with Mr. Durkan, As you requested, he
will endeavor to have some information in your hands by
SBaturday of tais week,

Sinocerely youars,

LiliSan R, Uiinn (Mrs, A,B,)
KExecutive Secrevary to -
Arthur J, Vorwald, M,D,
Director

LRB:1r v

L1 Mr, Durksn
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Report of Indusiriegl Eygiene Survwy
e of
Eaylo Division Plent, Owens~-Illinois Glass Compeny
Seyreville, Kev dersey
2 survey of the Kaylo Divisicn plant of the Jwuns-Illinois Glass
Conpany, located st Sayreville, New Jerassy, was nad, on Jonuary 30. 1851
by T, ¥, Duvkan and E, C, J. Urban of The Sarensc Laboretory in compsny
- with VI, G. Hazard of the (wens~I1lincis Company, The purpose of the
survey was to obsgrve the plant operavions snd to discover whether any
hozerds to health might be creszted by dust liberated frer the raw metarisls
nendlad or from %ie fizished protucic mamufcctured, Dust couunts of etmos-
pheric samplaes tekoen at cevan strategnce locstions with the midget impinger

apparGtus wore made to desermine the concentration of air-suspended dust

to waich the woritwea wel¢ exsosed, Sovea samples of simcspheric dust
sufficient for enclyris vere collected on pager filters vith o vacuum
clesaer device so that tho umount of hauzardous free silice and ssbestos
cogstitvants in the eir-floated materiel cculd be estimeted. The filvere

were of 2 speclelly prescred peper which effsctively reteined dust parti~

o

[

KN

s as emali as ,01 microms in size, Oac of thesc Culter paper samples

w5 taken on Januvery 3C. wiile the dust survwey was being mede, tut the

“w

clher six wore collsciter 1ot-r by Jonn Hes oi the Ouere-Illireic
Company,  The rew molesodir alse L spe onandrid ocnd thair composition was

derermined zppiroXimatel;

[

Cowpositica of Kav ieveriels end Fiurohed Product

The compozitior cmf oo-ticle zize of he pripcinal rvew meteriels
which arc used in ths werufacwure of the proluct eyl reo indizatad in

.teble 1. In eddatiorn Lz nz nueteriels Licold rall mnounts of keolin

[0}
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Owens-Illinois
May 29, 1951

and cement zre required but these two items are not related to eny dust
hazard.

Of the six raw materials described in table 1, all axcept quick lime
must be regarded as potentielly hazardous and capable of causing a serious
pneumoconiosis, Inhalation of amosite or chrysotile cen produce asbestosis
and ;nhalntion of silica flour or tripoli cen cause silicasis, Diatomaceous
earth on inheletion is capéble of producinrg a diffuse fibrosis which is
unlike sgilicosis or asbestosis but waich may be guite disabling.

The finding thet the semple of amosite‘had a quartz eontent of 21 per
cent is quite surprising. It is thus apparent that exposure to this come
mercial fora of amosite may pressat e potential hazard not only from
asbestos fibers but also from free~silica particles,

The finished product, Keylo, appears to consist principally of a
crystalline form of calcium silicate which yields & charasteristic x-ray
diffraction pattern, Petrographic and chemical exemination revealed,
however, that other constituents are present in the material. A sample
of light grade Kaylc was chows by analysis to have & guartz contsnt of
abou% S per ccnt;vfo? the heavy grade the value was abocut 5 per cent,

Both grades clzo ccatained 1ioderate siounte of asbestos. In e sample of
the light grade the asbostoc wac in the form of chrysotile which comprised
approximate;y O to 20 poer cent of the samplé. For a sample of the heavy
grede the chrysotile content was estinated to be about 5 to 10 per cent

but, in addition, about 3 to 5 per cent of smoslte asLectos was seen,

Carbonates mnde up sbout 1 per cont of each grade of laylo,

-2 OOCCCG



Owens-1llincis
Nay 29, 1951

Concentration snd Comgositicn of Atmospheric Dust

The concentretion of the atmospheriec dust o which the workmen were
exposed at various points is ghowm by the dust counts in table 2, Infor-~
mation pertinent uo the operations or conditions 2t each sampling point

are ineluded in the tsble, A sumpery cf the dust counts iz as follows:

Particles per cua.rt. of air

Semole Smaller than 10w Lerger. then 10u
1 Router machine 4,4 million 0,08 million
2 Centor aisle 3,4 0,16
3 Bateh weighing room 8.4 0.26
4 Asbestos unbaggi;g room 6,9 0,14
5 Egst finishing line 8,3 0,48
6 Pre~hardener 2,2 0,45
7 ¥ixer balcony 5.2 0.0

The composition of the material suspended in the air at seven ropre-
sentative locaticms is revealed by the enslyses in teble 3: from the data

in teble ¢ the vieight of dust in the awmospherc at those seven locations

4

can be calculavtec, Thus, %the dust load of the geaeral plant air ( cemple

fl34) was 0,2 grem in abovt 17,000 cu. ft. of air or 0.01 mg. per cu, ft.,
while the dust lomd of the atmospherc at the other locations raaged from

0,0S'to 0.4 ng, per cu, ft, The hezerdous fracticn of the dust consisted
of the fres silica components {quartz znd diatomaceous earth) and the

asbestos compuncnts (emosite aud chrysetile), These hozardous consti-

tuents generally mede up a large poriica of each dust sample, as the

- 00CC6%7



foliowing teble revealr:

Samplce
Sailp-y

1A

2k

6A

TA

CGeneral woighing aree
fsbestos tenk

Gonoral plant air
Finishing line

Kouter nschine

Boxcer and truck

Asbestes shredding rooa

Frec silice

ccpponents

rer cont

e
-~

- . 3reds

Yay I3, 10381
Agbestos
componantis
[ el

par cent
35
4050

3243

0-20

P
-
ny

4050

By correletiug the values for concentration and compositicn of

atmoapheric dust at each sampling point a fair iden of the potentiul

dus%

hazard at thoge points can bO obtained:

Sumplog
1 and 52
2 " 3k
3 " 1A
4 " T
5 7 &ah
6 " 3a
7 Y 2A
- 54

IS

Router macnino

Conter mislo

Batch weighing room
Ashestos uvabagging room
Bast finiching line
Yre~hrrdeneT

*ixer balcony; asheotos
tank

Boxesr sndé truck

the

Atmospheric Tust at Sampling Points

Concentration

Particles vey
cu.fu. of air

e

4.4 nillion

3.4

Composition

Pree sill

o Loocsbtos

i
componants  components

per cout P conT
1-3 Bul2
1830 Gordd

4055 5-5

22~24 A0-30
Deadl 10--20
1635 3043
10~20 1 ~50
27..38



Owene-Illinois
¥ay 29, 1961

Comment

The results of the dust survey, which included the znalysis of
rew matorials and stmospheric dust and a limited number of dust. cowats,
meke it epperent that considerable attention hed teen given in this
plant to the contrel of qust, Exhaust systems of removing the dust had
been inotelicd and the amouwan of dust suspendod in the plant atmosshere
wes revsaled vy the survey to be at relatively low levels, Since, now-
ever, in rany arces of the plant hezsrdous free silica and acbestos

minorels comprised a large poriioa of the air-floated meverial, it is

very importent taat effective dust centrol measurcs pe meintained st
g1l timess so that tho disseminaticn of unsafe amounts of dust into tne
atmosphere will be prevented,

A numoer of agencies have suggosted threshold or meximum alloweble
limits Por the concentration of dusts in industrial atmosphere. In
1948 the Lepartmesni of Health for the State of New Jdersey inforged The
Saranac Laboratory thot the Depsrtment followed e “Sanitary Code” which
reconmend:s certain threshold limite for dust exposurs., A sonewhat
similar code hae recently beer devcloped by the hrericen Conference of
Goverarartel Incucerial Zygienicts. Thresheld waives ostablished by

those cades are 2g follois:

.

(The threshold values arc givenm on the next pege)

002CES



Owens-1lilinois
Moy 20, 1881

Haximun Allowable Concentraticn
(Particles per cu.ft. of air)

Nsw Jersey A, Conf, Gov,
code Ird, Hyg. code
Agbestos 5 million 5 million
Free gilica:
more then 70% 3 -
it 1 SO% . 5
40% to 707 10 -
57 to 50% - 20
5% to 40% 20
less than 5% 50 80
Total dust 50 850

h teview of the survey dave Giscloses that in certain aress (such as the
batch weighing rcom) free silica comprised ¢ large portion of the dust to
whioh the workers were expored; in other ureas (asbestos tank aand boxcer)
asbestos was the primcipal coupoment of the airesuspended material; and

in still other loealifies {conter nisle and agbastos unbtagging room) sube
stantiel emounts of Loth “ree silicn sud asbestos were present in the
atmospheric dust, It x5 thus apparent thet although the dust counts of

thoe gever impirger szawples wore zll belor 10 miliien, and tharefore relas
tively low, tho rother high ouertz ov wsoestos contemt of the ciresuspendsd
material toadod vo crozte in certois arais & ecndition vhich might be
hazardous, or &t lesev one wailch approsched the maximum allowable limit
esteblished by code, Specific oxamples would be the exposure te free
8ilica in the betch weigh:ng room aad 4o asbestos in the asbestos unbezging
room, Also, the concentration of asbestos dust inside the boxcars probably

exceeded safe limitz. Alchough a dust cowrt was pot made during the survey

002C70



Owensg-Illinois
May 29, 1951

. for that sampling point, the weight of dust collected there with the vacuum
cleaner device snd filter paper jndicates that the dust concentration in~
side the boxcar wag possibly of tne order of B0 million or moreé. Since
about one=~third of %he dust Was esbestos, it seems 1ikely that a potentielly

hazardous condition exicted.

Suggestions and Fecommendabions

1. It is suggested That migimun exhaust gentilation rates which will
provide ef'foctive dust collection for each brancn of the dust control
system be determined, unless this hes slreedy besn dono,’ and that tne
suction of these brenches be checked periodicaliy. Stoatic pressure
peagurements can be used to measure &ir Ilow,

2. The exhaust gystem for the esbestos unbagging FOIR should be re=-
designed so that the suction hocds will ve locatec close to the pointe
where the dust is produced to collect it before it contaminates the
gensral eir. 1t nigat be foasitlo to durp the asbestos bags into &
emall hopper snd chute rether then or te an opon pietform. The hopper
could have a rotary feeding dovice for nmoving tho asbsstos on to the
riffle tezbtles, The tobles gnould bo perily enciorod by plaestic heods
end shoulé be exhiusicd, “Inngekoening 1. the nwed should bz impro7sd
by periodicelly clezmng tne rocw of tre pocumulated dust.

3. 'Hovsekeeping practices coulc be improved il & numbor of ureass of
the plent, At the router macnire thc dust chould be removed from ‘che
rachine cerriage regularly and z sufficient numhor of cantainers pro-
vided for the proper ¢isposal of the wWesto meterigl. On the mixer

talcony care should be ok to pvoic spilling dry dust and the &rel

a - - 00%C71



Owens-Illincis
Ligy 29, 1951

ghould be cleaned periodically.

4, Specisl attention should be givem to housekeeping in those areas
-where silica flour, tripoli., diatomaceous sarth and esbesios are handled,
it was noted during the survey that bags of these materials were stored

in large piles throughout the plant srez where space vas svailable,

Some of the bags were broken end covered with dust, Dust arising frow
this source would tend to contaminete the atmosphere of ths entire
olznt,

5, I% is recounmecaded that & suction hood be ingtalled in:front of the
cperator who msnually turas over vhe Kaylo tiles on the conveyor belt,
6, All omployoes working at points where dust is created should be
educated in good dust suppression practices. As an added safoguard,

it is suggested thal those wao work at dusty jobs be required to chenge
their work clothing frequently.

.7. Since it appears that men loading box cars are probably exposed to

& hazardouvs concentration of airwsuspended asbestos fibers, it is recome~
monded thet the nmep wear U,5, Bureew of Mines approved respirators during
that operation., It would be preluerable. of .courss, te reduce the dust
coacentration Ly exhauss vensiletien or gome ocher procticablo method
if at all possible,

8, Dust count swrveys should be nade in the plant &t regular monthly
intervals until a low level of dustinese in eech potentielliy-hazardous

area is ostablished, The surveys cen then be done less frequently.

. TR OOCC72



Ovens~Illinois
Hay 29, 1951

9, The maintenance of the working environment in & condition which
conforms to regulations promulgated by local health egerciss or which
is in accord with asccepted standards of good prectice should not be
considered gs a complste proteciion for & worker from acquiring’ Y
disease &5 the result of his occupation. It is gtrongly recommendsd
that at the Kaylo plant a medical program be maintained which would
require a pre-employment oxamiuation, including e roentgenogram of
the chest, of all prospective employess and 2 roubine chest roentgeno-
gram of gll regular workers at jintervals of once each year, Suck a
prog;ram- should reveal those individuale vho esre unfit for employmeut
in a duaty trade, Of most importapoe, any case of diseaso waich
right develop in the regularly employed workers would be found early,
before it became & serious health problam to the individual and &

liebility to the manmagement.
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ANALYSIS OF RAR MATERTALS U

Material

Amosite ,

Chrysctile

Diatomaceous
cervh

Quick lime

Silice flour

Tripoli

Table 1

Co&go sitizgg

The bulk of the matsrial
was fibrous, Neny of <he
fibers were separaved: thay
did not possess” tne high
degroe of flexivility ol
chrysotile, Grains of chloe
rite or serpentine were ad-
hering ©o swemwe of the fibers.

The sample of the emosite
broughe vack from the Kaylo
plant hagd a guarte corntent of
21 pur comc,

HMore than 80 per cent
flbrous chrycotiie, Adher«
ing to sone of the fiters
vore grawns of cwomite (7)),
carbopetes. o few grains of
ragsive serpentinz and a
lrace of clivine, Abcut 0,54
guartz also was presert,

Princapelly naturaed diee
tomaceous ezxth with o <wroc
of auartz, VFrobobly soue
clays were wrescat, Liavons
wore the frosh water variesy

(7).

with 0 2/:

Bearly 11 lize
as arbone
s

quartz znd tre fc
ates, Lm-..mpar end gla

slmost eavirely pwe,
Tainely=ground guartz,

Mmost ertiroly crymuce
eryscallsre quaria,

.

Owens~Illinois
Mey 29, 1951

SED IN TRE MAWUFACTURE OF KAYLO

Size of Particles

Kost of the fibers were several
hurdred microns to several cm, in
length; relatively few were shorter
than 50 microns, Hany of thesec short
fivers were 1 microm or less in die-
meter and, unlike chrysotile, were
generally streight or only slightly
curved, Aboulh 5 per cent of the
material (by woight) would pass through
s 100 mesh screen; in this smallere

than«i00 mesh iraction about one<third

of the fibers were longer than 20
microns and for every fiper thore were
gbout 6 particies,

The fibers were well separated,
Many wers seversl hundred microns
long =nd somc werse several mm, in
lexgth, Abowt 10 per cent of the
material {oy weight) would pass
throusgh a 100 mesh screen; in the
sanllerethan«i(0 mesh fraction about
onc~fourch oi 1he individual fibers
were lonpger then 20 microuns and for
avery fiber there wero about 12 partie
cles, Ju this fraction unopened
buridles ware pbout as numsrous as the
separaced Tibors.

Probebly mose than 80 to 85 per
cenv ol Yo peyticles were smaller:
Ther I mecer on,

scaller Than 2 microne and
ger ihein 10 microns, Hany
er chan 30 microas wsero

oot
ravely
clumpe: a0
soen,

Probebly more then 95 ner cent of
the parvicles werc amaller than 5
mizrona,

Provebly mere thon 25 per cent of
the periticies “rere smaller than 5
mireacs; daly orely were any lesrger

U1 I."O TCvoks Seen.
OD \‘C ; 4



. . Owens~Illinois
Tablec 2 Key 29, 1951

COKCERTRATION OF ATMOSPEERIC DUST AT VARIOUS SAMPLING POIKTS IF PLANT

A1l semples were Gekem with the miGget impinger, The collecting fluid was
95% ethyl elcohol.

Sample #1: Router machine., Tzlei at 2:45 P, M.; 10 win. sampling tims,
Router machime cutting Kaylo blocks into pipe insulation forms.
Semple represerted exposure of two mem et router mechine outlet. removing pipe
snsulation forms and appiying clotn coatings. = 1igat giue was eprayed on the
fofas with compressed alr spray guas o make the cloth pchere to the Keylo,
The cutting parte of the mechine were enclosed by sheat netal housings which
were exhuusted by & cerxrel suction system, Thy exhaust poirts wero checked
by smoke tests and were found tc have strong suction, This same central
ezhzust system slso served “ze wost {inishing line, which wes not in operation
at the time., Since <he exhaist pownts of the west iine were closed off by
dempers, the volume of exhizuit av the rouber machimze was substantially
inereased.
The router wmit was iounted in the open plent aren, toderately heavy
svered the undercerricge of vhe mschine, The

accvmulasions cf heylo dust o

ogperators discaraec breler pleces of ipeniavtion Uy throvwspg them inbe opem
. containere, Seversl contaiaers were filled im a short wiue and the excess

die

cerds feil o whe Ilgor, Housekeepirg in The nschine erea was only fair,
Dust concencraticz: parsticies per eu, b, o air
&Ly willzon smalier than . (Fearly all of theseé
particles gppearad e bou Y or less in length, )
0,08 willion larger thuan "Op, (10 o 204 in length,)

Sample #2: Copter nisle. Tekon =% 3010 PLH, L0 mnn, Lamps.ny Time,
Genmeral air sumple elorg centor eisie between diiecteiirea driers and indu-
rotor vnits, Tho units, wire of « complesely emclosed corstruction, Ouly s
glight volume o/ sleem wes avted escaping into the poneral gir, Housekeeping
wies Food, ’
Dust conccmtrewion: parvicles per cu. UG of arr
©.2 miilzom smalier fren JUp, (Host of the particles
vere a0 or less ‘n d c;ny,th,,)
G.i6 willion love r Thon [ Cn. {20 To 20p inm longth, )

Sample if3:  Batch wo ghang reou, Talror oo 3:20 g ¥, Lo, Eampling time,
Generz1 ail gcmcle 1n breth werghlrg coom erco,  Ho weighing was velng done
g: tims of samplisg wee clos: to the cemgrime o) skilt:,  Other noruwal activ-
ity wes going om, Hougekeenmung v the erer vas .o $ir to good ordsr and the
genéral vemtilstion conditioss werc goed, Tho cumping peints of the dust
storage bins into the veighiap conteiners were anch provided with exhauslt syss
tcms. These oxhoust peinds scre choclad by szole To.ny aud the suction wes
found to be anly fair, Lusinf oo ingpochion imce eariicr in the day visible
au ount_s of dust were scen t~ ossape inbo the munerel reer alr from the dumpe -
irg poirts quring » ~ijshing, .
Dusy concertretior: pr-vacles pes cu, T, or alx
i i17.on s lde e 20p, {Most of ths porvicles
st SiL or tese o anobl o,y

0,98 myirion Jeowreer Liea Ltp.  { Hesr 10 in lengbh.,)

e
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Oweizs-lllinois
“gble 2 {Continued) Nay 28, 1851

Sample #4: Asbesios unbagging room. Talken g 4:00 P M.: & min sampling tims,
Exposure of workmen in £soe:vos uabagginy room, 4 coumplete cycle 91‘ work
was done including opening a 200 1lb. bag of emcsite lcngefiber asbestos,
dumping it on e platform, feeding ths riffle teble ard feeding asbestos invo
+he harwer will, The roon wes completsly enclesed sud was exhavsted from
two pcints in the ceiling. The door was opem to admit bags of asbsstos and
intake air for wentilatiosn, &4 viasible cloud of dwst in the air wus present
during the unbagging operetion, Modsrately heavy accumulations of fiber wero
. preseni on the machine surfeces sad walls throughout the room, During the
umbagging cueyebicos Hho epacsicr, Wo Whs elslioved dn lie glresm of sir
coming into ihe room, Wore u filterwtyps re.pirawwwr sporoved oy the U.S, Bureau
of Mines, ;
Dust concexcration: partic.es per cu, i, or cir
6,9 warlion smaller than lun, {(Most of the partie
cles ware op or less in l-vng'bh.)
0.14 wmililaon darger than 10p, (Near 10p in length.)

Sample #5: East finasnane Lins,  Tokon av & 18 K - b mia. tsempling tiwe,
Exposure of workran waile wurning Rayle strucbura: (iles by hand on a

coaveycr belt loczted im the cemfer of The Madushing line., All adjacent tile
smoothing oparuniions were enciosed and vere provider with exhausts. Modsrate
quantitiss of dust wore rearsed when tho man “uaned ue tiies, The fimishing

line was leoceted in the open plare aruz  Housekeeprng wes good,

Dust concentration: perticles par cu, It, of eur

€,3 million minller “Yenm 10p. (¥ost of the parti-

clas were B or lecs in length,)
0,4t ou. ion Tarpor vimn M, (Hostly 10 to 18 in

dongtng one wes 100 long, )

Sample #6: Prs~hur_‘;_~lu§_5_", ladton 2t 4 5 Pk 0 L0 wio, ssmpling Time,
Prevhardoso. euc Llle pourimg nechine, r uml. Geseral air sample of the
- area in whicu aree men eposated unc unilv, & weu siwrry of Keylo was poured
into mclds end vhen passed lhrough & steam cher. invo vhe pre=herdener, A
moderate amown: of stecm oo in vhe soacspacr s srow.d the wchine,
Dust concenurabicu:  periicies pec ovl YU oof oeas
.2 mitiien snelier -vsa 30k, (Host ol the partis
Gl S 1o length, )
0,45 mydl (Up to 15w ia length,)

Semple #7: Mixor belcouy. Tehen at 4- r's, saspling time,

General esir sample in west ece ond copter «f iao mi‘:uug—balccny. Two men
were dcing thoir nerwal work,  Tno men todcr Jico, o taen wnd cement to a
wixer vnit from soveral vorvabie contoane: o, au the .o units were
covered. Accuarlibicas o. ause irom spr Jlage were presont on all the
aixer units m1d on parts

Dust cecacentralior:

ne Iicor area.

StLoper ocu, Lo oof s

Lran @aelider woca o, (HBuse of the
. [t r.j.t,lf o vere less fnan Cu an longuh,)

CLOU mz opon deager draa 20,
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. ‘ Tabie § Owens-1llincis
. Hay 28, 1851

ARALYSIS OF SAMPLES OF AMHOSPHIRIC DUST

[0

Sampie number 14 24 BA 44 A 6A 73

per cext por cent per cent  par cent per cent ver csat per ceat

Quartse 510 B30 2. 325 323 £..7 i9
Diatonzceous 3H=ab Heatl ERCERY - T, - 3«5
carth .

N

Amosite Heou A0-50 S0 Hai0 <10 25-35 4050
Chrysotile - ? 2o O 10 pd 24t -

Chiorite -0 Sl Zowa ir Ll T 1015

Carbonebes 530 L=l il .5-25 Seb 20=30 5eb

0

wr - Py - er emes A s e . -
RKavig (7) 304 Z5LFR 1020 SR 1670 3040 ~

Gosthite - = -

ferric oxide = T, - - P
Opague 1oz £:10 - T, - -
Qrganiec fiber - W 2.5 - Ty, - -

“Cleyelike mosses rilir chose foond w che finished product Kayla.

Hotes: Famplz 3n.  Swuanle comicined corsiderable dietormceous carth.

i, Fibers wofd bundles of awosiie up to sevEral cr, Llong.
2L, wwen of il Toe beorecr Y0 ond 10 rueraas in lew

fre ; it wes wrorphous silie
ce or 8 less narous fari cf ¥Yavio tuch of 1¢ occurred ss

roLoste-lile gnises

i, Thce buil of the Mib_oun matcgiisl appoarec vo coasrst ci fibers

moetly 20 to 100 microas leonr; scme wore sewczed lundred uicrons

. 1,2
.LO:’(;';.‘ °
- T, B A IR q le = e T A 0y 1
o Lorloyarvle oot e oo A0 microns Long,
GLouiUazs cover L onuadroo Sicrone 2ok, lcas
h TEce = Von

20 raera v enucr o

o]
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Owens~[1llinois
JMey 29, 1951

Teblia 4

DATA FOR SLMPLES OF ATHOSPHERIC DUSY

Teight
Sample of dust
number ccllected Description of sample

1L 1,0 Collected an goneral welghing aroca from 10:00 A ¥, vo
430 T b, \6.E hrs,) os dan, ol. 1951,

2k 2.5 Collected g7 asbestos Teznk tenk from 10:15 A, to 4:30 P.M.
(6,25 hws,) on Feb, l. 1551,

szmple colliected from 8:25 £,H.

o o, o0 6B

LR R Collcetad ot Timishing line from 10:30 AH, e 4:30 P H,
(6 hre,j on Yeb., 3, 984,
B84 2.2 Coliccted at rg_*_.g_ter from 9:00 AK, to 3:00 P K, (6 hrs,)
on Ter, A, 18D,
6L B.& Colicctod iz box car from 8:50 AJM, to 12:40 PN, (3_,8 brs,)
oa Feb, L&, 1961 aud while Lt :_\L.r»{; n:uok from 1:00 PN,
31006 FLIL (2 hre, ) on reb, 15 '953.
74 1.1 Gollicicd 1¢ asheatos swracdiapg room from 1:00 2.E, vo
QG Y L nre doon dan, 3T LOED

BTE: The samplez of c*'c'r'.:::wbcr:»,(: zust rer anclycis were
collected wn o ¢ ¢ with & voouwum cleaner,
The tolune of oir 2an aleu vias about 2400 cu, ft,
oar hour,

002(78



June 6, 1951

Mr, W, G, Hazard
Industrial Relations Division
Owens-Illinois Glazs Company
Toledo 1, Ohio

Dear Bill:

The report of our survey of dust conditions at the Sayreville
plant of the Kaylo Division has at lawt been completad and in accorde
ance with your request wo are forwarding to you six copies of the
report. I am sorry that there has teen such e delay in preparing
this report and sending it to you., Dootor Vorwald is away from
the Laboratory at present but on his retura, in about & week, he
will undoubtedly write you and comment on the findings,

With best personal regards,

Sincerely yours,

Tromae X, Disksn
Assigtant Director
The Sarsnece Laboratory

TMD:1r

005C63
PLAINTIFF'S




OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES- TOLEDO 1, OHIO

o

June 8, 1951

Dr. Arthur J. Vorwald, Direcior
The Saranac Laboratory
Saranac Lake, Nev York

Dear Art:

On June 26 I expect to be “itk at our Sayreville, New Jersey
plant (Kaylo Division) to discuss with Mr. Pfeifer how to further
improve dust conditions there. Q/

It would be heipiul if we had the results of the tests made M
by Tom Durkar and Ea Urban at Sayreville some time ago, as well M
as any recommendations they might have after they saw the plant (
firsthand. Tom phoned me some preliminary findings a few weeks },.u.w. ¢, 198
ago, but~-are there any further results available now?

Incidentally, I may be drivang through Saranac next Tuesday,
June 12, enroute to our pilant at North Troy, Vermont.K If we do
mgh, and if it's at a reasonable time of day, I'll give
you a ring.

Personal repa:ds. |
Sincerely yours,
(/t — e

INDUSTFIAL RELLTICHNS DIVISION
W.G.Hazard:¥

PLAINTIFF'S
EXHIBIT




OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TCLEDRO L OHID

o

» July 11, 195:

Y¥r. Thomas M. Durkan
The Saranac Laboratory
Saranac Lake, New York

Dear Tom:

Thank you for sending us ine several copics of the report on the
work done by you and Ed Urban at our Sayreville, New Jersey plant. A
large amount of work went into this »b and we appreciste it.

Recently I was at Sayreville when we h.d a chance to go over some
of your findings--in fact, that's the reaso. T haventt written before
mis. -

Several points came up that I know you can enlighten us on. First,
the chemist at Sayrevilie was amazed at the {inaing in taole 1 that the
sample of amosite brought back from Sayreviiie had a 21¥ Quartz content.
Their analyses showed an insignifice . quar.z coatent, and they wondered
how come. What methcd was used in making your analysis? Is it 21% by
weight? Also, how wore the sampies snowr: i table 5 apmaivazed and are
the percents by weighti or by cownt? '

In table 3, sample SA, which was taken at the pipe covering router,
shoved a 5-10% zmosite owponemn. Tne plan® €lis we wnat the Kaylo used
in pipe coveriny has never conbasosd sny amoisite 3 o vaw adterial.

In the same table, sampiec O, icher While loauing & voxcar with Kaylo
roof tile, had 2-ljcirysotile and 25-35% am tite, sy a wial of 27=39%
asbestos. Chemival analyses on nuadiar gre.s a.r ~.uples wade by our om
research laboratory nave indicaved that the total asbestos component of
the dust was 6-10%. We are wonderung what your metnod ol analysis was,
and whether you have any commenns on thie rather wide diversence of findings.

I wish we could mit dovn and discuss come of Ciecc resules instead of
writing about them bul; in the meantine, peiiapy » cowld send us your
comments on the above, s

Personal re ards,

cincerers vours,

e .

- / ‘) {,4;.(),
W.G.Bazard: M .‘J‘fﬂjﬁﬁ' AL fELAITORS DIVLSTON

002044

PLAINTIFF'S:
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OWENS-TLLINOIS GLASS COMPANY

GENEFAL OFFICES  TOVED L, OHIV

@

July 13, 1951

Dr, Arthw J. Vorwald, Director
Saranac Labuiatery
Saranac Lake, New York

Dear Art:

Last year we had an interim report on the Kaylo cust experi-
ments that you did for us--and Dr. 3hwok and I discussed the find-
ing with you at Saranac last summer. According to our notes you
were going to prepare a final report summarizing the whole in-
vestigation. 1u vur recollection correet and 1s this final re-
port "in the worksHft

Personal regards.,

Lincerely yours,
‘:,—’","":_‘:l "
/3le,
S DUS TRIAL RELATIUNS DIVISION
W.G.Bazard:k

00{C36

PLAINTIFF'S




OWENS-ILLINOIS GLASS COMPANY

GENERAL OFFICES - TOLEDO 1, OHIO

o

August 7, 1951

¥r. Thomas M. Durkan
The Saranac Laboratory
Saranac Lake, New York

Dear Tom:

Same time ago we sent you scme questlons raised by owr Kaylo
Division staff on tie dust analyses made followirg ‘the visit of
you and Ed Urban to our Sayreville, New Jersey plant. It happens
that next Tuesday i expect to be in New Jersey again and I an wonder-
ing whether you couid drop me a note here at Toledo so I could be
fortified when I leave here mext Monday,

The last time I wrote it was embarrassing to have your letter
and mine cross in the mail., Hope it doesn't happen now,

Personal repards.
duncwrely yuurs,
- .
¢ 720&6
INDUSTRTIAL HELATTONS DIVISION
W.G.Hazard:x

00¢C37

PLAINTIFF'S
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Angust 7, 1961

W, Y. G, Hagerd

Industrial Relstions Division
Owens=I1linois Glass Coupany
Toledo 1, Ghlo

Dear Bill:

Your letter of July 11 regarding the annlyses cf dust
eamples from the Sayroville plaat has been roseived and T an
Borry that mn enwwer has been dslayed #o lomg. The suman: VEOR=
ticn peried kn‘erfered somswhat with our usual M‘i

. It would be best if we vould #it dewn snd review our
report, as you.msnticn in your letter, but’ perhaps a £&F commeuts

)

ontl‘yﬁcﬁuﬁ you ack will'sarve a3 a substitute for'd porscual

| EEomiugpen oy s wolght bauis, 4as parserages Sa ull the
Tabled hre i w AELEY e, Vosiicueliy Wb sy esliauce Ghe-
percm"tapm'c.;' bas v Intey ponbSiiuuaris by maiing pardiole sounts,
but when tho results mre reportsd asm psr cent by particle count,
rather then per cant Ly weignt, s note vo thut eifect s anoluded

in the ripoiu.,

Cuuposition of smosite, Idiles the chenisl at the Zayreville
plant we were very rmch surprised 4o Mpd thet the senrle of amosite
had & quardss otpcewy af Biopar eors . A6 dameowe ti et tea’ such
a large suacts b oer v r represuna perntnelr it 6o or Tan sample,
but when it wWks Cinbovervd that the aimospherie wust | sazple YA),
collected ovmr & uerded of & howrm hn <he srberird rhimiaing room,
also had & Pirk starty contunt, 46 wmu chrders rhiac tle widveros
contained sutdersble quardin, Per aralyrdup (heos aorpler wo
employed hoth patrogrephic exsmination wud the X-ray diffrsction
method, fithougt gmarts particles s Sergs asx3i0 sdorwms were
s8en in the miEmiui wher emgdael TR vvpc i nynide pdavoncope,
the 1ines o Wi revuy v1rZoneti i yakorii v tw nees b teetenting
that the virw . o et {8 U TIOMT 1S 0 0 L el UERETT,

i A5 GRLFLIRAPE W &

TR " v,
TARITITES O
o=t ) GDGO3s
!f":“\”m’, T e g
A V€Y
B g

SRR ATSTVINTIREION

)

H
']
A
i



¥r, W, G, Haserd e Aupurt 7, 19561

The lines would tucre besn spotty 1f Lbo wample hsd cortained only
large quarir partisisc,

Since weupios of florewms manerl ol urse vl Llist sE aasily
as granular curbe, -he question of poer ssmpling srosa, o elimia
nate this possibility we repeatud the i.ray ¢d{fraetion enalysis
of the amoaito snd o the atmospleric ust ("), velng different
portions ox L semples, Tae v uen ot telued Lor gaeius wery
practically the seme mg before: 20 ex: 19 per ocout, respectively,
as comparec wirh zl ang i8 per ¢l griem o o repaw t.

, AtmogpYerie dush ab roubur, b oracnsry 0 sexole BA
confirme GUr rec.c. dly repartec simedig brec thy semple nontains
amosite. in rearly every micrsscopic risig theve &rs oné or EOre
fibers and ip some tieré are ssversl fiberd, We cilrersntiave

amosite fror thrysousle by “he Lygner inueX ot wnoslio arc by wbe
usual ocecwrrenees ol smosite us gLraiphe soils 2ibers in coaparison

with the curvee 1nrerve or chryset:le,

Atbestas scntent of dust 1n ba.oar. Slzrs cu estimate of
the amosite mid hivsaidle 1emiect €F ate =4 - o« 8 o, v6ves besed
merely uper v.rusi enzalneticn el nrountesn wiorady: be pouice
graphic microrivpé, the vrives repcyrted nrg b Try proniee, For
that reeane ve dreted §x tbe fukle o panpe of salurn pul oe Fel0
and 36edh toi cet, revher thar e sree e valta k0 Lo Lalte possi-
ble, thereruie, tret cur ertimatec wlise fo oo vsbortal coupenents

i Hllhmml 0
| S I ' e

LIRS iy itk
|

¥
examinatics ol mevesics samples with x.rey diffeastion cmalysls LJ:
have not hewn coew sessepeftul fx o rREAYIRE (GAL £ RPTLULATAVE
walues., Hui o)y oo w0 2ECE BEEPIYS £ DUIE s &1L FLAOFRLS with
which to ci%e. t.rmi. st pruterne, b Jr cuw aom e lass off the
diffraction patteiar ©f the ashwrior alarreln vy seea v intinsity,
Possibly virmiwel aculy 8ls, sieh an 1sen by Fow vheetr o lenoratory,
is the ber rrocae for estdmniag oo ostuptos cobnn. 6F Wiret qust,
provided iinyi ar. viuy 8 Y&k QOATUNELLE OT taw tign Fnd the composi-
tion of &kua s LE yxuoen and 18 a1l flb set Iyos She compusteion of
the other cownpooerti,

.

Avaciom rw actimetle of ¥ L osuel 1o NLe whb o8
content oi ‘ne annzala tfe curt fLloortes tmow fclat (nripls 64)
may be hizi, © weilr aet exrect Low b walnr o & ow of the
6=10 per ce.: cporTec fORY YOUP AN v T eoe L g uasel.
amosite - reloter & Ateticet 1ora; o IELeThu 200 owno Yrom
this famdic w5 v, . 2pec rs o owmplos o v 0 Y e jreater
than 10 per oo, Ti 8 vnrertaiaia Sl @ oo A e no ettein
with theo s v b renridor metreod ques . febte o lewn Sy i wabestos
minerale . .« . s o cliehTe ¢ lheows Tor o e



Mr, ¥, G. Husurd i wrgtat ¥y 1981

If €y athow o soutent of fhe cwad | 0the Lol wu enly
6=10 per cuat Lasfi.d uf ZTwEE pav vt sad o duet count da
about 40 o 5. millicn, ther the wposi - of »o fandiog the cer

T probably sus.id net ta regarded as a Jomite wavard Lot rather
as only a vovsabiad wws, Wevertheless, im vie-v of the Pact that
we are not scriade dant what atmosgherio eonewmbiaticn of sshestos
fibere ia the limit of anfaty, 1 wouid be we'il wo wpply €he
protective weawures suggssbed in ihe cencre, noludn, cthe vesring
of & respirasinr and, if posaible, soms rothor of vorwedng 1he
smount of atwvrephriie ek,

LI
.

Best perawra' weparas t3 Yoo,

Bheswrel ) verory,

NMD:1r

£ @ 3040
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Angugt 17, 1951

My, W.G, Begurd

-Industrial Belation:z Yivision
Owens-Illinoie Glaes Company
Toledo I, Uity "r"wmrmeeo

Dear Bill:

I e chagrined to fiad that ¥ be ve % vxwervd your
letter of July 18 balere this Ww "% Ly swadiy has been
an espocially Lasy e, You ere suiwesct in yrur wd
that & Lol tupers tmaarisng the investigy tics of our Xaylo
Qust & pocianatey b, se you Pt LY, Yin the weryr,” Weile the
report LU 4u preperation, dus to wacetienw 214 ¢ "en o ther
burdles, I do not believe 1t will bu &n yorr Hiuls Lelore scmde
txe neil month, Plosee Xmow, howsver, thet we will get 4t to
YOu es s3an as we possibly can, ‘ '

nih L¥sty puou Wisa BBo Wiued porsinal regaras,

fircerely vours,

s 7 Tren Unpndaticn
art Ty Booiemg Labaeatovy

AJVs )y

'thi.ﬂhtmwul@,;méﬁ*
s"u# i:?‘ Cut™ e %

g, BT |
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votober 28, 1961

Ly, . L, Lezard

Owsneolllizeis Glass Company
Toledsn 1, Chic
B Dear "1, oranis

Hetore leaving for ban Yrencisco lash night
Dozto: ¥ ovwald seked me to forwsrd the atbached bill,
It 4o v m seut directly €0 yow dn ceserdasve wita
LNy s wet m px-aurs.m dettny,

) 4w very soyrry abouat ’mkm Yylay, b o1, nryy
way the matter skipped Dooctor Yorinli'sm no™d e,

OrRGPQHLY WISy

sddirez i, Jlina (os. 4.B.)
Exadutsse Eacmwry to -
Arthur J. Vorwald, H,D,
™MHye 4o
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L

" W.G.HAZARD

OWENS-ILLINOIfS GlLass COMPANY

CGRNERAL OFFICES - TUIEDO 1, OBI0

@

October 29, 1951

The Trudeau Foundation
P.0. Box 551
Saranac Lake, Ne Yo

Attertion: Xs. &. 30 Bllorn

Gentlemen:

We received this morning your statement for expenses and services

* of Messrs. Durkan and Urban in connecticn with their visit to our

Sayreville, New Jersey plant. This will be processed for payment.

Before doing so0. however, we'd like tc check with you on this
points Accoraing to our records, ail ow' paymeurs lor the animal exw
periments on Kaylo dust are up-to-date, and comolete. Is this cor=
rect?

Our feylo Mvision would line v cduse oul the account that was
set up some yeavs ago for the Saramdc invesiigations. 1L there are
any urpaid icens, wWe'd Like to prucess whem aroug with the present
bill for Messrs. Durkan and Urban's speclal trip.

We recogriz- waal whe final reperl coverang Whe whole amimal
experiment proglUan nas nov yet been poopes:d in Jniuished foim. How-
ever, me assume this will not be an additional charge, but has al-
ready been covered by the regular quarterly payments that were made
as the work %was in ysvsress. 1L Lee ot Uhe case, will you let
us know?

gincoredy youra,
/ A
/] u/‘/ o, / .
(A 7 TS
Industrial Relat\fm‘ﬂs Division

GC

UYL R vy % -
(5.’ FLAEFS , QOQC&Q

EXRHIST

j Z{ ’% ‘

IREE  ELENE
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Osto-er S1, 1951

- My, W, &, Haxard

Industrial Rﬁltﬁmayvhilim
Owens<Illiitoly ‘ﬂhnv%mpm
Toledo 1, Ohi.a; "

Dear Nry, Eaurdw t

TThis will a:.knowlodz*a; your ﬁmttar «f Cotobher 29
with reference to Owens-Illincis (lass. &m‘a avoomt with
The Seruras Lubgmhtew,i. ;f

F

- Kaylo b itm coumm. g; tdwandyls i rvenil, oty ‘.'wq with
) ; qm bo s 'chavge
=tor1thp.t£nd rap‘o nc'lq .'m mw"nw. :
Ascpriding i% Worﬂa tHe enly outstanding bi11
is-the cus swesntiy for ‘o y;:;u 1o bhe SEyrvilie & survoy

by kr’ LDeakan any lrsi-irbhng

T Llrsesaky g Yasag

VNS (S B TN Ly, AEL)
s Bxsoutive Ssoretary to -
et Avthwr J, Forwmld, KD,
) e mta

! LRB: ir o]

T

{ PLAINTIFF'S
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OWENS-FLLINOIS G 455 COMEaNY

GENERAL OFFIVES - IO LELE L, DHIO

g

January k, 952

Dr. &. J. Vorwald, Directer
The Saranac Laboratory e
Saranac Lake, Men Yoo

Dear Art:

This letter is attached to a p:ckage containing sarosles of dust
and bulk material collected at our iayreville, New Jersers plant. At-

tached is a sheet giving a deseriptisn of the samples.

You willi recall when I was in 3aranac daseuscicg 4te aylo investi-
0 tl
gation witn you, Tom ana 5d, we agreed Lo_run some check aralyses on

the composition of air-borne dust. These aré being sent at a result

of this discussion.

The five ain S@ples Were COll . Ll Wili au ploctatiux vacuun
cleaner mich wikc bio une Zd uSES. in bue Lun cans arz vh: original
filters with ohe duge 23321 on then. Weld appreciabe it 1. you would
{E%Egg_gg_giJiguuﬁdﬁnmgiwgggh_sap@le 50 that we can forwvard the ’

material wo owr e ~oscarch laboratous, Lor @ luuy

Personal re,ardas, &id oesb wishes 3or . hep | ana pro.perods hew

Year.

e TESGLY YOuits

W ETLs

S sldDR AL mnAT TR LD TON

W.G.Hazard:k

i ExnBT

"@'&wwﬁﬁmr

FBE UM AN TR Ry

PLAINTIFF'S

Vi rstein~139

00s€80



Samples of dust from Sayreville, N.J. plent for analysis
Owens-T1linois Glass Conpany

Qur Date Sampling “oecall on

sample time

no. (hours) .

1 12/L- 2.33 AL asbosbos iberizer, Four bags of amosite

12/5/51

11/15/51 7.5
11/16/51 3oU

11/19/51 2.5
11/20/51 2.0
12/1/51 5.7

12/3/51 bed

12/L~5/51

were processec on i2/L, «ana Jive bags 12/5,
while the vacw a ciecaner sampler was running.
On B finishing i, ab “ucnover position,
where opsrator .ara. siabs ¢ core material
upsige down. (.ve .
chrysatile, n

At €nd of B Lalsnors line, otfvearerts
position, whare slibs ol core material were
beirz inspectec and removed from the conveyor
line,

At machune wher: 1ov den=. %y Hillets were be-
ing routed te make pipe covering. Low densi-
ty billevs should contain oniy chrysotile, but
there way be soze :i-gite —revent.

Inside §rexghe cwr, wuring whe loading of two
cars wit rool ale. hooi tile contains both
chrygotile snd rwsite

pulk banples v 2 T “he paper bag con-
taing o comuos viemr L encde oL amosite was
taken crow cacl of vae naine bugs tlhiat were
erplieuw U e woliechion oS seaple #1,
above, p.w a rawds. frow ewcn of eleven
aduitvioee b Laps b b omei e SlorTlocow Loose
Sane ua) s,

Saxple of core waleridl
Sawple o roo. e,

Saumple of onilatw.

S
o
(e

(61



Samples of dust from Sayrevilis, K.J. plant for analysiy
Oweng-T1lincin (lass Ceuparny

Our Date Sampling loeatica

gample time :

no. (hours) L e

1l 12/L- 2,33 AL agbegoon sice .ia . Four bags of amosite
12/5/51 were processed on 12/ii, aud five bags 12/5,

while the vacuum cleaver sampler wis running.

2 11/15/51L 7.5 On B findehing line, :t turnover position,
where ¢pe:&wr Lurng ElaLS of core material
upside down. Core materisl contedns only

] e v merd &~
ghryatile, nol Tnomlto.

3 11/16/51 Holu At end of B osiwlenarp Adve, crrbearer's
positicn, where globe of core paierial were
bedng inspected end remcved from the conveyor
line.

At mashupe where low density bs)lets were be-

L 11/19/51
. ing routed to make pipe covering. Low densi-

2,5
11/20/5). 2.0
12/1/51 5.

1)

% ty bi.lets shoule ecisaln suly chrysotile, but
le thays iy T tcc 5y ette Tveriri,
5 12/3/51 L0 Tredeo 12 da b Sex, .oiimg bep sotiong of two

Coi's Whith 3001 Gude. swdd tilw contaans both
clayasobile snd anc.duc,

6 12, L5/5 DUl sdego8b Gl weundne. Alie peper bag con
Leime & LeNpuBaul o= 00U we KEIOGLGE WaS
Lekel Dot wsth of Lok iale Luge Ukl were
€ e (Taly ae . winblwn o vaaele 1,
avove, aia; a naecful fror ¢mch of «leven
LA D@ il SRE Gt v ne JaeeTabedl wlOB€
Bslle CAYd.

1 Sample =7 wove walesied .
8 Sanpae 00 Fowe Lded
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Funel Report
! Owens=I1%inoie 1-20-52
INVESEIGATION CONCERNING “HE 2ipACITY OF INHALED KAYLO DUST

T0 INJURL ‘THE LONG

I. INTRODUCTION

In 1945 toe Owenw-illinois Giesu Cowpumy had developsd to the pilot
plant stage & new industrial product, irown ss Keylo, which could be used
ae & thermal insulatiug materisl end for ather zpplicstiors, Accarding to
informatien supplied by the compery, “his nroduct was propared by hkeating
mder steam pressure a susponsion of ~aleium yrdroxicde, silisa, cnd asbestos
to form & hydrated celciwm silicatm. SHudies at The Sarspnc Laboratory
showed that although the principal ccrnonert of Kaylo wes the hydrated
caleium silicate, some unohengec rar w%sricle, including asvestos and free
gilioa in the form of guartz or diatomaoeous earth, were also present in
the final preduct, Before Kayie was used commercially on = largs scale,
it was important to determine whother or not eny dust liberated from this
product durir;g manufacture, hendling oo 3?abrigaticxz woudd be likely to
constitute e respiratory hasard te exmszed individusls, Thersfore, a
comprehensive investigation was wndertosen in walch rthe sfrect of inhaled
Kaylo dust on animals was gtudied, The investipgatior was sterted én
February 1946 and was carried on for mure whan five vearg, It axplgred the
nature of the pulmonary tissue vouchlon v inkaled raylo lust in normal
eninals and ia agimals hervoring a tithorouiour ‘nfection, Lo this final
report of the study the princips? findiczes given v orevious interim
reports will be reviewed briefly and the cerclusicns cerizsd From the

entire experimencal progrem will he ubeved,
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1X, DUSTING RATARLAL USE

The materiel used for gensrpting stmospheric dust in the erperimontal
dust room was finely.divided Heylo ohtnined {rowm ths dust aallentors of the
Berlin, New Jereey plant, in which Xuvio is memufectured, The materiul was

roceived in separate shipmenbs, r»g ¥ lown

Lot #1 - Roceived in Jamuary 143,

§ = “ ? FabrusIvy biali,

#3 @ " ® Jenuary 1949,

A, Composition: The resulis of chomical aud petropgrapbic snalysis of a

. representaiive samzlo of the nateriel ss received at The
Snx:'anac Laboratory, are given “i.n tablc 1. It will be noted that the oaly
asbestos mineranl reveanled by the petregraphic examination of this sample
is chrysobile, Since Xaylo i5 @ commsroisl product, it is possible that
minor elterations in composition may occur from time to time in accordanoce
with changes in the raw materials used. For exempls, the quartz value for
lot #) of Eaylc was less then 1 pir .2cs put the guarcz content of lots #2
snd #3 was botwoeen 2 to 5 per cent, In ixs finul shipment of 3aylo, regeived
in Januery 1949 and firut used iz vhis exparimnt in Septeaber 1949, the
asbestos component caztained the smineral aavsite as woll as chrysotile, The
fibers of amosite, in comparison with thoss of oarysotile, are lass flexible
snd have a highe:- iron conbent. fowovar, swpeu expsrineite rith animals
have ahown +that both amosite and shryssiile aee sap-bu o causing aghestosis,
it is uniilkely that the substitutian o thy one minerad for toe other in
Kaylo would cause a sigaificent charpe in e toxic properties of the final

product,
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B, X-Ray diffraction studies: The lL.-ay airfpactien pattera of samples

of cwo dSfarent shupmemts o Figio sre
ghowm in fig, 1. The prominent lire: nresms are probebly thcee cf a
hydroue celcium silicate, which i3 the priasipal compuuene o. baylo, Come
parison of patterns a and b discloses tbet who querts Line is stronger in
b than in a, imdioating that the Reyio reeeivad in January 1549 hes s higher
guarte centent then has the eariisr product, reeaived in Januery 19456,
Feint lines repreosenting salcite and chvysotile are wiglbla -~ %nth patterns,

Diffraction lines produced by smesite ire also present in paitern b,

C. Sigeefrequency sbucies; The sizewlisbribution of Keylo cust 1s showm

by the grash in flg, 2. The lines oY the graph
represent ths parent meterial in the dist mashine and Gwo uwmnles of etmose
pheric dust collected in the dust rocm m 2Liferent days, A mammification
of 1200X was uged in meibuy the sive-syuwasy comures, [4 will be noved
that about 838 per cent of the perdvicic3s wn Gas pareuds natsrial v.sible ab
that magnification are wmuiler thau L wicions w giipe; She cor-espondiag
values fi:r the sumples of almospheric duws aes 80 end 9O per cenv, This
difference in the two eaEples of st nvrie dust, “rich wers derived from
the seme porent matsries. may have bewl wag Bo the dwioteday raruaticon in

umidity inside the dust roen,

T, R NVLEY Op vy wyiauh s Ts

L SR R LTk oo i A % AR & 7 e TR T A T WO

During the course o7 the inmvegtipavien wich Jeio ~iyc 1Wve wnterim
reports were igsued,

Ths first report, dabad May Lo, lha%, esveated o Lo radaea plgs



that had been expcosed o gayic dusht for
findings at thet tius suggsoted uhal
influence on the coursc o

the effect Was DY nG MEIU. 28

iv,

& g tubercalous infectico in

prongamies 2t that of ausrts

Peport

Tyaal
; 12iinciz 1-30-b2

e -

{ Eom

por.ods up L3 ‘The

4ad m sligrtly acverss

guinea pigs but that

aualo

LERACA T UN BArEY TaE T IR LAULY sl

As' & continustion of the provious

his final report, & re

In the inhelstiol gxnerinsnt { Sarasc Laporatory Yo,

P

Caratwr

groups of guinca plgsy TETI,

room, 8 feet in gimeaslor, 1in whiol ad

vas meintained. The room was oparaiel

February 1945 to June 1960, About 450

and some oi Thuu iived ©

A,

<o

Conditaong 21 pud 4

viva of the untire prograws

hadl

e duwe 1t

waterim reports and as a sumary for

o0 otdn 3 onartade

1012, 1100, 1104)

¢ cubipal dust
atmospheric gaspension oF Kaylo dust

Pae more than five yiurd, from

ardmals wers usad in the szperiment

flop e Lo

b yeavrs,

The atmospharic &0,V ELOR 7 by e duere wer T wrogts avLon of
& peddle mnev pote ad anride & Yopor, AOCROE w4 o-zer v The st room,

wrogn b

which comtaimes ths Iur ' LA
in this manner flogted oui
on five dogrs of tho
during the expuriment 0w O (ST
Ceodean

grossly and e asaosenT Sy -0

dust reactica. The Tisaw> was alsa
emount of Kaylo cust rotarued o the

periods of Vine,

W

weele aind for 4 har
g oz KD
T
ang.yzed chemie akly

Lung
g

Leen . ™z duat o zonerated

o

wapn thy voom vhev? 1w o maiwad ped Tor B hours

goeqsdn s, AL ceydes :tervals

oon

wigo ~ oxmined

Led oo Yo

T

tet febt RO A «.:"ﬂ‘:en\': af” $he

+a entimate the

2 of smimals exposed Tor Jdefinite

nn2C06



Final Rewort
Owens~iliinois i=-30-52

. Dust ccunts of etmospheriec samples collected in “he dust room with the
midget impinger wore made ragulzrly. Thz coacentration of haylo dusgt to
which the uninfoctod animels WeoTE OXPOSES W2 s, generelly withir the reage of

100 to 125 million perticica par cnbic {ooct of eir and the cvercll average
P p

was 116 million, In the experiment with infected eninsle the comcontration

2
]
m
"
bl

ighey, the averesge being 205 milliom,

8, Brposurc of winfected sninzls

Thyge $pOCi8s = guinee pis: rat, hamgter - were exployed in Suie phase
of the investigebtlon, 4 cwmmery of “he {indings is given in teble &,
(1) Ouingz pies. &t vho DoZ.rming oi ¥ac exporiment 100 umirfected

guinee pige worse placed in the dast woea ané € menths later 25

vore were acded vo replace onimuls that hwed died in wn gpidemic of acute

pneumonise, Since this pnovmonia occurred at waat time eloo iu e@aimels

szposed to smothor dust in on edjecent roon, the mforivraie opidenic wug
-

consicderad geritental, &P

(=]

demios of tiia kimd, wiich ccewrTat cscesiondly

in szperiments ot that time, have since been contrulled, Groups of guinca

pigs, usually 2 To & in mEfor, wore killed ot 2, 2 G

it} 2

27, 80, $3, ond (G monthe after the bacipning of thelr eIpomwe ¢ Zaylo
cugt 0 thnt ke course of the fhinonary resciism could be Tollowed.

Iz guines pipge oxpesen Ifor periods uz to 50 months there wes ozly a

Towls dusgt ené the vescileon wWac Linmised

mild ©iieue rosnopse wo The inbeled

%o She cccumulsticor of clumpc of dugtwconteirmirg waprophages i3 groups of

(2]

sdjoining 2ir spaces {fig. ), TLo imverveading clveolar wells wove cnly

slightiy thickensd by sccwmidtsd lymohocytes, Occasional muliinuciosied
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giant oslls were visible but there wae no excessive proliferation of tissue
histiocytes or deposition of connective tissue, A few asbestosis bodies
were seen (fig. 4). Microscopic study of the tracheobronchial lymph nodes,
which became enlarged but remained soft, revealsd clusters of inactive dust
cells sit;:ilar to those in the lungse but without asbestosis bodies, It is
peri;inont to point out here that animals exposed to essbestos dust for a
similer S0-months period exhibit a severe tissue reaction with the production
of fibrosis (fig. 5). For comparison, a lung aéction of a normal guinee pig
is shomm (fig. 6). |

The.9 animals exposed to Kaylo dust for more than 30 months (3 animals
for 33 monthe and 6 enimals for 36 months) showed not only the lesians like
thoge of the S0-months enimals but also exhibited a true fibroeis of & type
oharscterietic of the respanse of guinea pigs to inhaled asbestos fibers,
This reaction is a rather diffuse type of fibrosis which forms principally
about the bronchiocles, the amall ducts from whioh the terminal air speces,
or alveoli, ariss, A ocomparisocn of fig. 7 =nd fig, 5 reveals the similarity
of the tissue reaction prodused in the lungs by Kaylo duet end by asbestos
dust, The lesiong in the tracheobronchiel lymphk nodes showed no change
between 30 months and 86 mouths,

(2) Rats. This epcoies was employed because typical noduler fibrosis

produced by inhaled quartsz dust develops more repidly in rats than

in animnlg of other species, Forty rats were used esnd some of them were
exposed to Kayle dust for as long as 18 months, Pneumonia was not 2
problem during the first year of the experiment but emong the rats exposed

for 15 to 18 months 16 animals died with terminal bronchiolitis and lobular

80CCTS
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pneumonia, Since laboratory rats older than cne year, even those not
°xposed to dust, are commonly subject to thig typs of lesion, the high

mortelity rate is not comglidered significant, In order to follow the

killed in Eroups of 4 after 6, 9, 12, iﬁ, and 18 months of exposure, It
wes revealed (fig, 8) thet throughout the experiment the reaction to the
dust consisted of foeal collsctions, in the alveoli, of macrophages whigh
contained particles ang Spicules of dust, The anly change observed as the

©Xposure period became longer was an increase in the number of the alveolar

The peribrenchiolar fibrosis of asbestosis was not discovered, though cocasion-
al asbestosis bodies wore observed, In view of other experiments with pure
long-fibre asbestos dust, typioal peribrenchiolar fibrosis would not be
expeocted in 18 months exposure to Kaylo dust, A

{3) Hempters, Twonty hamsters were pPlaoced in the dyst room and after

S 95, 12, and 18 monthe of exposure 2 animalg were killed at sach

period for study; ot the G-wenths poriod 3 animals that died from other
¢auses were oxamined, Histologio szamination revealed that the Keylo dust
aocumulated very slowly in the lungs., No fibrosis was geen except in one
hamster, whioh had been exposed for 18 Tonths, In that animal there was &
trace of peribronchiolar fibrogig 80 slight that it could be definitely
recognized auly at high wagnifiocation, Asbestosis bodies in small numbers

and at the ususl 8ives were present,

80CC39
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C, Exposure of tuberculous enimals

There are three types cf experiment which are valuable for determining
the effeot of inhaled dust on the development of tuberculosis in experimental

snimsls, In the simultanecus infestion experiment normal enimals are infected

with attenuated tubercle bacilli by the inhalation methed and then are immedi-
ately transferroed to the dust room, Thus, the tuberculous & sease and the
reaction to the inhaled dust will develop simulteneously. In the reactivaticn
experiment the amimals, after being infected with the tubercle bacilli, are
allowed to live in a clean atmosphere for several months before buing exe
posed to dust, During this poriod the mbercuious diseass generally regrosscs
and some healing tekes place, Following exposure of the enimals to asome

dusts the lesions may continue to regress or, with other dusts, the tuberculous

process may beccame active end spread, The predisposition experimené is one

in which animal@ are oxpcsed to dust for seversl months, are them infected,
and are inmedistely returned to the dust room, waere their exposure to dust
i3 continued, In this way the offect of a previous duet exposure on the
early course of a tuberoulous infegtion can be atudied,

For investigeting the effsct of inhaled Eaylo dust on the course of
tuberoulous infection & partioular attenuated strain of humen=type tubercle
bacilli, known as ths R, strain, was employed, This strain has a low
dogree of virulemce for guinea pigs and, in the normel smimal, produces a
self=limited diseese whioh will progress for 2 to 3 months and subsequently
heal, In an enimsl which has inhsled quartz dus‘c or certain other toxloc
dusts, however, the disease usually progresses continuously emd wltimately

causes the death of the animal, Since oxperience has 4ndicated that' tubercle

"9 602010
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bacilli of the R, strain have sbout the same degree of virulemos for the
gulnea pig as tubercle :acilli, of the human strain have for nan, it is
possible to obtein some ocorrelation betweem the infiueuce of various dusts
on the Ry tuberculous infection in guinea pigs and the effsct of those dusts
on a tuberculous dissase in industrial workers.

For infecting the animals with tuberole bacilli an inhsl ation btechnic
was used, A glass tube was fittsd over ths animal!s nose and into this
tube & suapension conteining s known number of bacilli of the Rl strain
was gprayed with a DeoVilbiss atomizer, As the snimal breathed, he inhaled
the atmospheric suspension of bacilli into the lungs, wherfe they became
localiged,

(1) Simultaneous infaction: guinea pigs infectsd at the time their

exposure _to Kaylo dust wes _started., In the first experiment in

which enimals were infected with tubercle bacilli at the time that their
exposure to Keylo dust wus started (table 3), 25 guinea pigs were used but
an epidemic of pneumousis during the first 10 months reduced to 16 the number
of andmals awvailable for study, Two of these died at 14 months, apparently
from progressive tuboroulcsis, and 2 others died from undetermined causes,
but not from tuberculosis, In the remaining 12 animals the course of the
tuberculous disease was followed by killing i or Z animals at 1, 8, 9, 12,
16, 18, and 2¢ months after infeotion, In 1l of the 12 animals the leszicas
were isolated, eacapsulated. and regressing; in the remaining enimal, which
was killed at 16 months, the lesionms were widespread throughout the lung
but fibrosis had been produced, which indicated a tendency to heal, Im an
attempt to develop .a gtreir of guines pig resistent to the infection that

had oau:m'd the pneumoniz, some of the enimels were uzed for breeding during

-

= 10 =
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this expsriment. The ? snimals that died from progressive tuberculosis (at
ié months) end the single enimal, killed at 15 months, that exhibited wide-
spread lesions were oll used as breeders during the gxporiment but ¢ other
animals in the oxperiment, which were also employed for breeding, failed to
ghow ezt'ensive disesse, Owing to the element of uncertainty introduced by
th.';a factor of breeding, and a‘lao because of the high mortelity from pneumonia,
1t was coneidered impossible to eastablish, from this experiment, definite
conclusions about the effeot of inhaled Kaylo dust upon tuberoulosin, and
therefore the experiment was repeated,

The simultaneous infecticn experiment was conducted = second time
(table 3) with 30 guines pigs, instead of 26, end snimals were killed in
pairs for study at 2, &, 6, 8, 12, 15, and 24 months after infection, Agsin
the incidence of pneumonia was unusually high, & of the animals dying from
that cause during the first & months of exposure end 2 more during the following
16 months, Of the rems.ning 22 guinea pigs 4 animale revealed, at 15, 23,
and 24 months after infection, a spreading tubsroulous disease, of minimal
extent (fig, 9), whioh was confirmed by mioroscopic examination, Three
other animsls ol 8o had a spreading tuberculosis but in them the diseass had
extsnded to the spleen - nd other organs. Thess mnimals were considered ex-
ceptionel and in the cuot hove been clessified ae "gports®, The term "sport”
is given to a guinea oi: in which the inhalation infeotion with the attenuated
bacilli ig not confineé principally to the lungs and trachecbronchial lymph
nodes but extends also w0 other orgens end produces in them tuberculous
changes of sufficient ewtunmi to be recognized in the gross, Sinoe "-eports"

ropresent a departurc from the normal pattera of timsue reaction to attenuated

-1 002C12
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tubercle bacilli, whether the infection is combined with dust exposure or
not, those animels muel. te excluded ‘in assaying the effect of an inhaled
dust upon & tuberculous infection, It is believed tuat "sports" are snimals
whon.e native resistance to the attenuated Ry organiem is unusually low,
Support for this belief is siven by experience with quarte dust, a definifely
hazardous material, wiich reactivates am inhalation infection produeed by
attenuated Ry bacilli but ordinarily is not associstad with tuberculous
axtension to organs other than the lunge and tracheobraonchial lymph nodes,
The control non—dvsted group (table 3) of guinea pigs for this experiment
was infected at the sans time as the experimental group of“ animals subsequent-
ly dusted, The same culture of orgenieme was used for all animals. The
tubsrculous infection followed its usual course in the control group end
resolved in all of the animais except one, a "sport”, in which the disesse
spreed, |
Although e progresns:ve tuberculous disaesss was noted in 4 guinea pigs
of the second experiment, the degree of extensiom of the disesse in.them
wes slight, The remaining 23 enimels, 8 of which died of intercurrent
pneumonia, ebowed no spruad and the infection followsd the natural course
of regression ard heuliw. as in the nop-duated oantrol animals, 1% 1s .
believed, therefore. tlal the inhaled Kaylo dust kad no significantly adverse
effeot on the tubarecinns: €,

(2) Reectivation infection; guines pigs, affer being infected, 1ived

-

in clesn 8j " feor several months before being exposed to Kaylo dust,

Tk ]

In the resctivatior ex.sriment (table 4) 26 guinea pigs were infected with

e e T D o S0 A 6 T® Gy

the attenusted bacii i =nd zllowed to live in a cleac gtmosphere, Animals

e 12 «
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of thie group were trazuferred to the dust room at 2 months (10 enimals),
4 monthe (8 animels), and € months (8 animnla) after infecticm, In order
to follow the course of the tissue reectiom & pair ol animals of the first
sub=group (2 months in c¢lean eir) was killed after only 2 manths of dust
exposure end, in adcivion, apimels from all groups were killed in pairs
after 4, 8, and 12 menths of oxposure to the dust, Examination of the tissue
of the dusted animels fuiled to reveal g significant reactivation of the
tuberoulous disease by the inheled Faylo dust. OCnly cne snimal showed
evidence of spreading rwimonary tuberculosis, minimal in extent (fig, 10),
That animal was 1 of 2 that had lived in cloan air for 2 months af‘te’r ine
fection and then had ceen exposed to the .dust for 12 monthe,

In the control grouws {4tabls 4) the tuberculous diseass behaved in the
normal manner and healed, with the exception that ome animal (a “zport®)
devalopad a spreading dissase and died fram tuberculosie 6 months after
infaction,

(8) Prodisposition infectlon: guinee pige were infocted 3 monthe after

=4 o arov emrew « s

their exposure to Zayle dust wae started, An experiment of this

AR e R R AL Pa B hsatm eruses

type is a severe test bscnness a dust that is only very slightly toxic may

produce tissue changes wiien, though minor in .cha.racter-, may be sufficient
to alter profoundly the dovelopment of a frash twberculous infection. Inm
this experiment (tablu §) whioch was desigmsd to stady the effect of Kaylo
dust apoumulated in tiw lung upon a newly-dsvelnoing tuberculous disease,
30 guinea pigs were expeand to the dust for 3 muaths and then ware infected
with attenwmted bubercls bacilli, The dust exposure was immediately resumed

and oarried on for srcther 21 months,

i 005014



. Final Report
Jwans-I1linois 1-80-62

During the cowrse of thie oxperiment § animals were killed at the end
of the preliminary 3 wmunths dusting pericd, They showed only en occcasicnsl
eiump of dust phagocytes within tho alveolar spaces. O the dusted and
snfected amimals, 7 died {rom intercurrent pneumonis, which eliminates thex
for purposes of anmlysisu; 1 animal died at 14 momtha aftoer infection from
spreading tuberculceisi and the remeining 17 animals were killed in pairs
at 2, 4, 6, 8, 10, 12, end 16 months and 3 were killed st 21 months after
snPection, OF the latter sroup of 17 animels, 1 showed maxy spreading
tuberoles, 10 revealsc soattered gpreading tuvbercles and 6 exhibited healed
tubercles, These findinzs indicate that 2 tuberculous infection in guinea
pige thet eriginstes suvsral months aftor a prolonged exposure of the emimals
to Eeylo dust was anitiated may bo meavora'bly influenced by the inhaled
dust, This influence, hswaver, is minimel in dsgree,

The tubsroulous v Pfsstion in the comtral enimeis (table 5) in general
regressed end hoeled, i ‘the control amimals these was, as usual, 1 “spor‘l;
enimel", killed 10 mosithy atber infection, which revealed a few soa‘tf'bered

ipolsted tubercles tha. wero of the epreading type.

D, Analysig of fissue of agroasd enimals

Chemioal avalys'.s o tas lunge of waintectoa graes pigs that had
inhaled Kaylo duat rnc sacicds up to 36 mentas yieldou ths data reported
in teble &, It will ss ao*n? that as the period of oxposure beceme longer
the gsh values gradv«lly 'nsroased, thus ghowing that mineral matter was
acc'mmlating in the ~ungy, “here was a pronoumcad inroass iy the silios

companent up to abouh 7" 101vha and them a slight desmasze, The reason for
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this ¢ondition, whioh hasz boeu observed in experiments with othar dusts, is
not entirely clesr but it seems to be dus ir part to dilution of the inhaled
dust with the inorganic components mobilized as a resust of the increased
tissue resctiom which ceveloped, a8 already mentioned, in the guinea ;;ige
between 30 end 56 mwitiis of exposure to Keylc duet, Since only 2 animals

were analyrzed for esun <xposure period, individual walues accasionally

were out of Yine but %he general trend was clearly indicated,

V. BV OF EXPERIMENTAL FiMULNGS

The {indings ceriswa freom the various inhsletion sxperiments will be

roviewsd briefly and asum pointa of significance mentiomed,

oot a2 iy

A. Findings for merver :rimals inbaling Kayle dust

The results of *ii» inhalriion experirert preve that Kaylo dust, when
inkaled into the lur;wv o @ived pé..g,a for a projengis perrod (30 to 36
months), is capabie ¢ [vnucing the peribrarchroler riprosis characteristio
of the diseasc asbestoris, No fibrosis was formed by the inhaled dust in
rats or in hemsters, witl the exseption that fibrosis was darely recognizable
in a2 single hamster. c:resnd for 18 monthe, Ir mipsle evpossd for 30 months
or less the lesions srov~d =o Iibrosis buk ces”.':wi:ﬂ anrote of the lesions,
although masked by the resction to the inert components in Keylo dust, wers
oompatible with an ear’» svrye in the dewslanprent of asbestosis, a disease
in which there is & predilection of the fikers %o localize in the terminal

bronchioles. This bahavior is wnlike that of particulate material, which

is initially depositec chiefly in the alwsoli rather than in the lumens of
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the bronchiocles, Since the major portionm of Keylo dust is particulate, =
great Jeal of it ladgeid in the slveoli aad the reaction overshadowed the
developing peribronch:olar response to the asbestos iibers of Kayle, It

wee noted that in the -cgion of the bronchiclses of arimnls which were expoased
for less than 30 monthy bhere was evidence of more dust cell activity them
is usual in the resobtion to an inert dust, Little sipnificance was attachsd
tc this observation at irst, howsvsr, becauss thore war no indication of
fibrosis, The early rorction to Keylo dust is somewhat different from that
to asbostos dust, sinew the particulate camponents modify the type of lesion,
In eilicosis modificusica of the lesicns id a welleresopnized condition
which fullews the inhualetson of a mixed dust cortaining quertz and certain
ivert metericl. such ne ixon oxide,

The rate of preuncnie cmong the animals'oxposed to Kaylo dust ems
wesually high, Since the pomeumenia ratie has been elevated also in several
inholation emperimentn cendlctcd with agbuctos dust, iV 15 poseible that the
esbestos component oi Leyln moy bavo en unfavorehle influcace on the iaciderce

of mneumonmia, Verificzt.cr of this possibillty must amait further study,

Yhile the roeosiss L L Toueghiortion nroted thab lsylo dusht is comcble
of sreducing ashozueq1u. b rosaldc ghoesd tnal Ui duse "dil noc cense

silicogis im erimels o 9. chrce specios bestsd, In znone of the animzls,

there any focus of the

,
“
2
b
o
)
%
a
¢
)
b
@
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a
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-

sven those expossd far a2
hyhlans roduiar Tibese - shoyscterictic of solicosie, A study of the oInosed
enimcls diaclescd olsy s ah Kaylo dust éid not produse the diffuse fibrogic

which follows the noan'sriuy of distomaceous ecerch, Xs regerd to the hydrated
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caloium silicate wnich is the major constituent of Kaylo it may be said
that although there i: 1o specific information sbout the effect of that
compound on pulmonary tigsue, there is much clinice: ana experimental
evidenoe to suggest that it is biologioally imert, Furthermore, in the
inhalation ozperiment with Kaylo dust there was no deleterious of fect noted
which could be attributed to the calcium silicate camponent of the inhaled
materisl. This observatica is supported by our studier coucerning similar

caloium silicates in cwmimi,

B, PFindings for tub2couloua srimale inhaltog Arylo 7.8t

The inhalation oxpsriments in whioh tuberculous é,uinea pigs were
exposed to Eaylo dug: indicatd that when ths enimals were infected with
attenueted tubsrcle bacilli et the time exposure to the dust was started,
or were infected pri:. t: that tuxe, *the wﬂ,...f: Anyic »ust had little ar
no unfavorable effoct of mignificence on thw tubarowious infectlon, In
most of the exposed e.lbmwls the Luosrculous digease aenied in & normal
manner and in the {ew s1-wmals that exhibited &« spreadiag type of lesioa
the aggravation of tl« : seass by ths dusk wes »iniml, °

Then the mimals ‘vrsled Kaylo dust for ssvoral months before being
infected, the subssquent scoumulation of the dusts in whe lings seemod to
have a slightly wnfevo-ctie influence on the usual course of the tubaerculous
disease,

Vi, SUMMARY

'S

A. Raylo dust, vher inhuiod for a prolonged periond, iw capable of producing

= 17 =
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in.the lungs of guinea pigs, but not of rmts, the peribrouchiolar fibroais
typioal of asbestosit,

B, The inhalation of 3aylo dust will not cause in yu.ues pigs, rate, or
hamsters either siliscris or the dif'fuse #ibrosin whish sometimes follows
the inhalation of distaomacsous earth.

C. The inhalation of Xaylo duet does not significantly influence the usual
course of tuberculosie in guinea pigs infected with sttenuated tubercle
bacilli, provided the in'sction is given to tre enimels before they are
Pirst exposad to the dusn. In guinea pigs thet have imhaled Kaylo dust
for several momths bafors being irfected. s continustion of the ezposure

appears to have & slightly unfavorable effect ou the disease,

-::18@
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Tabls 1

ANALYSIS OP KAYLO -

(Analysis of lot #2, received in January 1947)

Chemical analysis

840 43.80%
F@g%s 1. 69
Algos 1.97
'1.‘2.02 U, L2
MnQ 0,09
Cal 24,94
MzO 7.10 '
Hag0 0,17
Fal) 0,156
wogs below 105°C 4 b2
above 106°C _}_b_._:j._‘.i
99,74

Petrographic and awray diffraotion analysid

The meberial rvmsisvea prinoipally of ciay-like masses
which produced a ..wiinite X~ray diffracticn pattern, prosumsbly
that of a hydrous rulcium silicete., Quartsz particles up to
30 microns in sizn wors present, but they wure not numerous
and by weight probibly made up less than 1 pur csnt of the
sample, About B per cent of the meterial wes crlcite and
approximately 18 4c¢ 20 per cent was chrysotiie or serpentine,
which was largely -ibrous. The fibers end bundles present
wr;re usually seve:s:l miliimeters in lengin and were seldom

ghorter then 0,3 millimeter,
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STUMUARY OF IFIALATION EXPERIMENT WITE KAYT.O DUID

' Exposure of Uniufected fmimals

s

Neture aof Animals Mnxium Hesults
Experiment used duration
' of
exposure
to Xeylo
dust
months
igo 490 Peribronchiolar fibrosis, like
! ge P1gS that of acbestosis, produced after
26 momths of exposure. At 30
months of exnosure reaction was
1imited to accumulation of clumps
of dust-containing mecrophages,
without fibrosis, A fow agbestogis
bodies wese seen, Trachecbronchial
E lymph nodes becams enlarged but
rempined sots and without fibrosis,
Uiinfocted — -
enimals i 20 i8 1 vocal coilecsions of dusts
exposed f rals | convaiping rucropheges in the
continuously . ivsoil and in the tracheobronchial
to Kaylo [ iymph nodas, Increase in pumber
dust until or yocal coliecvions wes the only
death. i chuilge observed us 6XpOBULS period
: i DUGIaNS WOINIEY
' o silivcesis or asbestosis,
20 i8 Dust accraniated very slowly,
hamstors Lo fibros.s excevt S& ene animal

whick shem¢ very slaght fibrous

rutc tion «14er i8 months of exposure.
,rberhoris houies 1n small numbers

end 8t nonel evtes,

- -
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SUMMARY OF INHALATIO¥ EXPERIMENT WITH KATIO DUST

Baposure of Infected Aaimals

( Sinultaneous infsctlea phase)

Apnimals

Fature of Merimum Resulis
experiment yaed duration
of
exposure
to Heylo
| qust J
wonths
Animals infected Resulte inconclusgive; adverse
with tubercla wwlaenco of Keylo dust on &
bacilli® at 26 24 tuberoulous infestien not defi-
beginning of go Pigr nitsly estehlished. Progressive
exposure to di.seass >. 3 animals that had
Kaylo dust hanra used s¢ breeders.
Controls Yo 25 0 Infocticu followed usual
infaction; no g. DLE course:; no spresding diseass,
exposure to dust ] Ho pnewsonie,
Animals infected ‘ Lateie or no significantly
with tubercle 1 aaverss eriect of inhaled Kaylo
bacilli®* at I 80 24 aqust on ¢ tuberculQus infeotion
beginning of | go plres 1; wus demrmecravea, Confirmed
exposure %o ; | spreads, all of slight degres,
Keylo dust. ! ! ip 4 or £v sxposed snimals; the
(Repetition of | { oiths ¥ o3posec animals were
previous experi-: § IS PR
mernt) ‘ { |
— ,f_" . [ e e e s S
Controls to 36 } 0 et o ol owed usual
infection; no ' g, piEs | cerrse  no Lpropting disoase
exposure to | 1 crcept .o L Uepurt’e
| i

{
dust §

*The guinea pige werc infecved Wit

low~-virulent Ry #traim. .

T e ]

h tupeve. o hoeils)

of <ho
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SUMMEARY OF TAGALATIOR EXPERIEENT “WITHR XAY.O DUST

Exposure of Infected &minals

{Reactivation phase)

Nature of
exporiment

Animsls

used

Maximum
durstion
of
exposure
to Keylo
dust

Results

Animals infected
with tubercle

bacilli®* and then

left in olean sir

for the following .

periocds before
being exposed to
dust:

i

months

2 months 10 12 o definite evidence of
e DiEB reactivation of the tuberculous
infection execept in 1 anrimal,
‘ exposed to Eeylo dust for 12
; monthe, taet hed a slight spread
| of tho dlacmpo,
4 months |8 12 No definite evidence of
’ ‘ reactivetion,
-6 months § Y 12 No definite ovidence of
} TERCTILVAaW1on,
Controls to | 34 o] Inteetion fotlowed its usual

infectian; no
exposure to dust

course ana resolved in all
enimals except one, & "spord”,
in which w=he disease spread to
otine. ¢igeue and caused the
deatls ' 4he suinal 6 months
efter arndaction,

e e g ixe

*The -guinea pigs were infected with tubercie baciili of the

loweviruleni: Ry otrair,
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SOMMARY OF IRHALATION TYPERIMFNT WIVE FAYLO DIST

Exposure of Animals That

Wore Infected 3 Moaths After Their

Exposure .o Kavio Dust Yia.g

Started

Nature of Anfmels
experiment used
Animals | &
exposed to | g. pegs
Raylo dust :

for 3 momths,

+then infected

with vubercles

bacilli”, and
the exposure

Haraomm
duration
of
exposure
to Kaylo
dust

andr s s s s b

months

3

i
i
v

} (vefore irfect,)

i plus

2L

gy

{arcer infect,

i
|
i
}
!

Results

Spreanding disease in 1
eximal killed 2 monihs after
iy Pective and in 2 animals

. dying 14 months after infection,

)

!
to dust ]
continued 1
[
8 . mas s mew s e
Centrols to 25 ) U invection followed its usual
infections ' g pigs | course and resolved, with the
no EXposure ' axveption thet 1 animel, killed
%o dusc | k . 10 mozths efber infection,
‘ j showed scotiersd isolated
‘{ spraading tubesccles.
“The guimse pigs wevre ipfocted with tuvercie baciili of the

low-virulent Ry shre in,
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AYALYSES OF LUNGS OF UNINFECTED GUINEA PIGS BAPOSED T0 DUST
IN INEALATION EXPERIMENT WITH KAYLO DUSD

(Exposure of animnic to dust Wer cifilicous kil Cuuil)

Pratouc:

D

HoETh: }

veriod of siporive W st
!
i

Amount of qsh
(% of driod t4isue;

5,00
£,

Soud

[T S
€00

5,43

Mineral components
(% of dried tissue)

SiUﬁ

(a0

g0

A}

Vyak

&4

0,88 4,40

A R

deid 0

dead 0040

22 0,8
8,58 0,32

" :‘8 n
Vb ]

n o
A 050

0,18

Cod G

G,06 ¢,ib

HR I

0,44

viid

g,uh
IR

Gol

K
1
(39

0,18

- )
Vet

¢l
¢,17

TR
8T
0,54
.16
Voud

0,16

0,9

UelT
0,13

i

Minoral componerts
(% of ash)

st

Cal

g0

§,34 10,12 10,60 12,27 12,64 12,70 16,93 19,56 17,10 15,10
6,40 8,42 10,25 17,66 10,30 12,68 9,85 20,26 11,00 12,45

2,75
2,48

2
2

L7 4,% 4,66 630 2,03 1,20 3,7 0,92 3,77
8,00 1,60 6,66 1,46 1,72 3,08 0,91 3.2

2,40

9,92
2,89
2,11
2,86
3,28
3,17
2,48
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Prigecipal chrysotile line

) ’ e Principal quartz line

7/

Prinaipss oskeite line

a,

b,

‘1le line
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Fig, 8. Lung ut. g pig : Keylo dust by
inhalation and th trosg « » ‘ : .8 showr just
above and sligat’ ©of cern . ¢ »ther spaces
are alveai{, ot . ises Wi ' . Bpaces, espscially
to the rygat «. ¢ - %, These . - end multi-
nuclested ziant . Ne thiny o , bronchicle; it
is virtuslly n-oo arent on 4 S .38ue section
of a normai FWwh e “)e An arn : -+, X in this
field and in rove © % at higi. | - X)

Fig, 4. bxgn wmay the tiss - oty 3,0 This
higher magniis.ra R f the {ie ' . © - ‘typiecsal form
of asbestouis Liogy . « ¢+ . wrved elo : + 7o~ right of

genter, {1200 X

Fig, 8. iuwrg visms © ea pig ex: . . . . Ripg's Tloats
agbestos dusi by ) © . 4 then ki -1+ e this photo.-
micrograph is j :s° .7 the lef - . Thickening
of its walla, &:- sus tissu . s e wall of

this bronchiol: .- she ad jac <l X)
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Fig, 5. - O ansrcle baeilli

and lmues foee o v . +hs, end then
killed, .. - - coa . sgutine histologic
prepar.t @ .. Lt as, The cluster

of dark ¢ ' A "obe) and at the
right (.. . of : sute, The widelye
distribul. S MeTE. -+ and are unrelated
to the . ¢ . S the ' . , .¢en to be excesding=
ly ema.i.

Fig, 4u. ; - , a Pl 1. Tubercle bacilli
end leit - ¢ 0 RE-FRN ‘ . to Kaylo dust by
inhalavi. o Lo g ~r. the laft upper
quadraxt .. . ‘ Cob oA . ~ ..uberculosis, A
smgller v . r3ible o ., I» {t cephalic
lobs., A : exten - . »gyg is very

small. ( w

®ig, 11, .o o “q plE 3 ‘vhalation for 3
months, 1 . s . : uAG w4 . _:ned tw The dust
for en we v : kil L .+ mfined dark zomes,
irregslag B LeE o -, wlous disease, The
tubercul« . oamo .+ extensive noted
in any & ' - . DAPETTC : o .+ rsietively slight
in compey . L L an whi: .. ..bd to quartz dust
under simi.i, . ‘ Coeby @2 T e e 0 quartz dust would
have disd wi.ai b, : infect .. : . . .amlete loss of

functicaisg o . R
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Eptdaatd o a0 Luel CGoneanturwison (Coat'd)

. Ssmple nmmbu: i br} : 4 -]

Velght i duwe staian o0 iktedy iy e¥ 6.6 1.7 9.2

grsas.
Bampling time, hours i G.8 3 10,3 4
Volume of adr avap.cu wutrs feet 5600 LELG 7200 24800 9600

Approximn e conventw Lar of dust, Ko K Ge9, 0.07 1.0
age per ez o ui mie

It shoutd e 0vad ohet, oving to saverel posaible errors, the
values for thr auic .o e of dust snout ae recarded s enly approxi-
mate edcrarn . o Coadoy be salewlallan on £s weigat of dust shaken
off the filter, tari ey neplecting the emell cwsant wstedned by the
fibers of th: I LY. e crmer wed Lrodun O =0, the gquantity of
. elr tested muy lve 3 I nrnd somewhat Yrow She essumed walue of L0 cubde

feet per wimits,
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Compoad tics o Bumueles of Post sud Gther 42 terials

—

The composdtion of the various pampled naged upon petrographic
exsmination supriorouted, wosen necesanry, by chomlicel enslyels end
S-rey diffractics esuminetion ir a8 follows:

- Sample upumboy - < 3 4 5

Cuarts s 3% 2-4% 1-2% 5%
Amosite Ve trace trace 2ed, 5~10
Chrysotile e St Gl AwZ 5=15
Keylo 0 e 55835 PO 180  50-60
Carbonatszy At 2030 1020 1020 15-25
Limonite eni, ——— o _— —
Bematito tace — — 2. -
Opsgue Ly — tirees tradt 1-2
Sterch Ty onem — — — 12
Glue (?) S — J— hwl —
Chlorite LoBSA truse e trage trece

Bappiy numbes ‘6

% £ 9
Quartx 23% B 8T 2-4%
tmosita TS Hmki 6 2~
Chrysotile e e Al Zwd, 515
Keyle e 5064 “I0--80 70-80 -
Cerbooatas i e 10-20 1020 5-10
Limonit. Heb trece trace —
Hemetite TV o0 — I —
Opsque _ trace trace trace
Sterch tiice —— r— —
Glue (?) - — B —
Chlorice toremire Lonagzy FRNTT2 truce

3

000058
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Comnant

The valuep of <2 and 23 per cent for the guarte content of
atnospheric astestos due  at the fibsriger sod of bulk amosite,
respectively, sre in suiwiantial agreement wvith che corresponding
values of 15 wud 71 per cent for similar seiples otliscted gt the
Beyreville plant cx January 30, 195L. After truwsting the samples
chemically to remove the fibrous cosponente it vue unoted that the
quarts perticles were mostly lex: thun § microus in sire, with
perticles occasicnslly uy to 30 microps and rereiy up to 50 sicrons
in dismeter. Pressut alse were splinters of quarts, some being
100 microns long s 10 ricrong wice, which sviaeatiy represented
& Teopiucenemy of bz smnaive fibere oy querui, Urcinery petro-
grepotc exmvéredon 0! e untreswes sumples will rnot revesl the
balk of the quert: esent, 8nd for 2 qwntliueiive ecstimete J-ray
diffraction aneiywis or cosmical resbment shoulc o employede

in cebegmaning he cmounb oy esvesios n uhe gamples chemicsel,
petrograptic, aun lewuy ciifresetion proceduares veis utilised, - The
iraon eoatemti @V wue Buls aEple OY suneita, reporisd s ]‘-‘0203,
VAS 7.9 per vest, soc by ecapariig Ghdbr valun i (be percéntage
of Ffs:u;;, dur 8 civer wmirie, &b eavdr ot o7 tke emrury 0f smosite
dn trertPmaanle owd Y3 mofee Xt sbtule cr s2ten rist the bulk
sample of awurle s.p tove gbhout Vs ner teny 51,1, rlnce 23 per
cent wes qusris, o0 erver contemiwrltr rles wer: prnsent., The
deterrinstinn ¢! 17« ehrriniile roenrrent wrr Ynupedt vpen potroe
grephic ritriy o jovey ¢Virsedler eoirdrotler o1 oot The lines
of Bhe Mffruchic- o ta1n of earveeusle ams oy srd cuentitotdve
valurs 1or &wev o cawl - deaned bo oene Jooer L0 veetion methed
are wsye ar los: o gl

™D e Voomea v Do, WOE.
PRTS W 0 TV P

15059
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april 8, 1952 -

Mr. Thomas M. Durikan .
The Saranac Laboratory
Saranac lake, New York

Dear Tom:

Attached ig owr check wo. 295)); corering tae enalysis of nine dust
samples from our Sayeovidl o, New Jer.oey |e-8NU .

Thank you for yoir 1€vuer of ¥icnh 11 and the report giving the
results of your Laburatory work. Cectainly the values of 22 and 23%
for the yuarlz conuvene ef cshestos dus al the fiserizer and of bulk
amosite agree closcly with .he determinacions yo. reported on May 29, 1951.
_You will recall the.s recenh determirar Lons wire rade ¢s a check on the
earlier analyssis.

This nlgh yueite GUivenl O &WOED 2 RaS U.LE bewildering to the
technical people in our Hay.o Divisicn. They were so interested that
they rau chepoedl. peurouvalhac anu 3oy dewerinia@uiiis on the portaon
of sample Nuo o taow J0U e aaned Wohe. QW GBLuod. Researcs Jivision
describes Wwhitiar woslotd af . lOWSs:

TLE 0.l v, 6 4wf L. &HDESLUL of sdvels . Fu V. L) result
in & sit.on suructure oo skeleton being left bakiond. For
tnis reason, cheric:} nethoas for #stimeting free silica in
asbeswut are upell Lo ¢ eSTion.

Ve smployee e dudirec . chemice. metned.  woe cerecnined the
percentages 13 fruy rertng Kgl,oara 8109, rher fre amount of
silica et covic be corbined witt *re iron :nd mognesia in
the ratio of (Fol MgO) wo Si07 of /:8 was ~ornuted, (This
ratio it ohe e ocelo. . Tor ANGS1ue.) 7T.ae exceos of silica
presert over lhat wihnoo was acoounleq for by tue ;¢8 ratio

f

Was coneic rec i be . .1uz. Trac v:lue wozs Tomd 10 be 9.3%.

Independart iy, 'vr pel csrapher o our T-rEY iec inician re-
porved Lhe cusi.z vtoetent W Le o seenhal or o

LT WAE
By contiash, 1 i ee oalaca' oo rent by e Lyuroiiuosilicic
Acid Wethoo siroi Lo ocust cangic {amos. ce’ .u . u.ain 28.9%

© i L.owab  drom ohd. ttoratury o ... We believe
to e hiph lor the rernons given eariLer.

R
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OWENS-TLLINOQIS GLASE MUyl <2058 %
Mr. Thomas M. Uirkin -2 - wpezl 8, 1952
The X-ray withs:sas by f-ray diflrection, «ath. e quartz lines

recorded and mea.araw .

e Lngr.aphi [4

Recently the indus Lr:aai nygiene unit ol the

Inziana State Board of

Health, under the ¢irecidoes of Louds ¥, Spolyar, wir i.iing some dust
counts in our Tmii:ra lamn and I visiied thelr ..o i:ioratory in Indianap-
olis. They have ax .Lm; ressive layoul with sume vory f£n: equipment. They

offered to run on thely X-ray spectrophotoms er ¢

any samples that we nipht have. T took them up

a portion ol the sane :ramie No. 1 tna~ vour laho
laboratory saad uhey founu &,d% f're\. silyoa, Hon
work, seemed to me it prdczient I othe voe oo

1y well experiences.

Do you Lave vhere shoutd o

Aty duca wiy T
sults? We are stilil <o much al sea as we we e wr
last fall. Our Kaylo ceopie, wO, &r¢ ANLELES vk,

Yy

a 20¢ quarvz contert i macoie wuu] o

\
™

Our research Lt c,(uwr'y HLSU analywnee] sanme

3

oll 1.

¢ & eiger counter)

imaclie sely and sent them
ratory worked on.

Dr. Spolyar's
ard Buasted, who did the

e ostrument and fair-
is r1eperncy in the re-
¢ 14’ ked with you
vne would think
i ten composition.

[

TR

Sl

wl e

i } -

v % and found it to

contain 12,99 aelwesiia. Tile CALLE W dlaa Ul Tedy s 0, m-s6ite and chryso-
tile conteny thar you 1ound.

The asbestus rou o 0 Ghds Balys s, wioel o .iel. . conditions auring
the loading oi ben cain vawh Layio reed a.e 15 .0 Suent Lecause the dust
concentrations ave .roucd LL e 50 wi.doul, Palvad v s Lol cubic ioot.

Any commenis vou Liv i on ihe acotn would

pe very juch appreciated.

Personal seguiuy . .
Sirrevely vors.
R A A ,
\—‘(//’ [ A O
0
ISP AL RIS I I ©1 JISION

W.G.Hazard: ¥

005054
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AEPRT OF ARALYSIS OF AROSIZE
~ FBOH
SAIRWIZ&K;, AFH JERSEY PLANT OF OABHS-JLITRLIY (TLASS COMPANY

The material amiyzod was bulk ameibe et fton il Suyreville Plant
&and recedved &t The Surssme Iaborstony i Jermars 18, 1952. The material
wms & portien of sl o {bee Pepart O Wmiyies by Yhe Saranac Leboras
tary dated Harch I, 1952) for which the quarte conbast was reported as
23 per ceuti.

Fow bt pocdiow bumeyshs wae Labws of e s.augie wers cub into short
-rdeces with woizucrs end then mized by griodisg in & ssrhare In arder to
preserve soan of the fibrocs strovtwe for dessnsization parposes, only a
mdted Busiin wl gl Bes DBk 0 LAk puisieg Siw Widerdn) wae not
wniforaly slitec mni .. . ol &6 L1900 €1 0, slack as closely g8
EN2)yBiss 6L wlivabomnhn . M TE ke

The woalyiet wers wuis in doplicste by ovr stamdard phosphorie actd
method, walng @ dort s trostwent, FEoptMeLoted L o s miphic and Xergy
AiLLracling atiatiaidias vl Wil C88ituthe 508 Tl wern 88 Lollowss

. Mg B,
m BRI LT W L Gafole ooy . 7002 e N
B
e

ST R S T S PN S e 0, 2 0

® Pug « 0.1558 22.20%  0.dl04 20.02¢
S pedsliibie st Sor dalytts i INEAY Y

TSNS U s otk -

ol Laren oo P g, 0. 2L

B eomhingd 540, 999 x B) Q.97F"

iR o L G MRS IR NI L (19.5)
Per el A Cwev ui0 b WVeeg W Ou6
L L T P & bV {20.2)

PO W80 aiind P e ke AR man ) Ao Shed dhe quarts content
T U RT3 1 T DN ) S N T iple A end gbont
PEper i b . L n L sufEl calheol oS L Tuitkive of sampls A
ahowed B v wi . i w LT & oM T S T VIR R R = 984 per cent
and thet “a v s L g e nd was L Litg 1 0.8 & x50 per cent. The
Tesidos <. ‘ % e R Ul e 0 i Orapeny for their
exemingt 4. .
PLAINTIFF’'S

EXHIB
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" Owenzpe=11 15 A e r a0t
Sayrevilie, 1sy 4

Loy Gami 308 ot waw podhom b Las Al siesiecioa zesidne of sampls
B revesied thal i oL i w.,,amt of thal rexling is close to 100 por
eente & prirt of that Leray diffraction pletnee and, :i sz comparison, 8
print of the standso? ot pattern e & yavt of thie reporbe

T por st . o8 w Lies (Quasts) duoae T‘Q:.‘;T‘ | trf “33‘.*;5 Jhendeal
treatas: sy Jaendt L -*,;1&, rorege wloe of W poiielaong for samples
A and B the ghust was Lownese? §o be phown Gae por ;;,f:rnt.

Thes cduba £ o b S SER RRY DM BRI Pl 65 KOLLOWES
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Mr, Willism @, Y s 4
* Industrisl Bels ST
m"mm& "
Genersl Offiuvue
Toledo 1, Chis

Demr Bills

Sinoe pesebviar cour Lebter of dywll 8y
A8 PPerenons wi wte skeos for the querbs ueesbers
e ¢ Bpodysety debiaiae wsd by The Sarsnac

by your amborsery, ©-

May 10, 1962

1x ek you mentioned
5" gnosité as reportsd

Laboraosy, we -mvt bivua & cnadyehog tampiss of e vk emosite to

detersiny Wy 2

ob oo wau gy wbstantiol erver in the value

of 28 pot vewn u ankudtber, Cur ropurt of duplisute anslyees, which

have just beuw sowpieie
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My, Willime
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Cepoasct industrial
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: . ¥xy 9, 2952
af P 4 ARRLESIS OF AWISIE
R
SATREVTILLE, MWiN 1o3¥eY PLANE OF OREBS.eil YaEy (7.458 COMPARY

The material 2aulycws wes bolk paaslis sad Zoao the Suysevilie Plant
and recelved &b Gind Savanss leborgbesy an e 15, 19%. The material
was 8 portion of wiifa p ol s » M Sotdyioe 37 Hos Ssreanac Labora=
tary dated March 11, 1592} fenw whick e goarbs ceebsnl ves reported as
23 par cent., '

Pa. oibs podau RO wibet adbiwrs Gl eam sde Pue wel'n ol into short
pheces with srisiprd ut Chen mdwed by grdeding noa moarbess, In opder to
preservs suas of tha fiivves wbreoboe v deseatvaaion prnoses, only a
TImIted Rucicus W as ikl bk, W GBEGe 0o Bls rbae e wescdisl was not
b formliy musia @i %o 0 W W B Ve el e G kw cLosely a8
ENBLIFBOE O A Ll | 0L A Btk

The soalywe: tore rois Lu duplicale by wae standard phosphoric acid
method, wridng o & Vil ok, gt bl 2] L @ o ek and Xeray
QLLLracdu e, vt e wiid TeBkShug, 108 eebiied ke ws Xoliowss

'y de
Wedght o e ot L e o o (WAL Se

s . , ‘ PR g
P T P T A1 RIS 2

“
.28

. x4y a " Clo1E55 2,208,  0.1h0L 20.02¢
% Y pemaarie L9l dest Alulveie DL

el T - s
"
"
n

wap "

N T O O A L NI
W eegliiret GET. 7@ w0 WY ARiace
s . !

ey T w0 ge Yol o e (29.6)
Per e, A oot gt A S 006
LI .o . ko e ' (20.2)

FOom Tiw ieg M0 . oo Ao g 45 im e bad thed vha querts content
O.f m :;‘J‘ :.;.x.h" o [ S T VI . T S P k e Had ;“»5 .’\ m m
98 par wxxto oL Lol e hestameds Ak e o Lt cidieian of sample A

showed ¢h- iw: o L4 ol e wrabanlowd oada L, e o 0 o 9.4 per cent:
" i v L ~ -
and that oo s weo mL owns O, Lk, o+ 0 L. = T per cent.

The
residas ..x o b ST SR LN I 'y L Gooweny for their
exaning’ L.



Oweno~Jil4naie Crstuncty
Sayrevilli:, i e T

Xemiogy 25

B reveriew biik

emt, & pdt
piob ¢l tho

mb s o B

Aax B @
1'h"‘»5 r«‘il":‘~4‘

n‘

ki 4 'r’5 ae

PRy oo

ik oy
¥
P

£

45t
bt

RN u

Pida ke

Fy e

s el gn & ssebee
Cobtgriiead Boodt Sy s

N L]

abo gy '.3

uut"lb g ’dawm ¢

PR
¥
§an v gt
'
'

Lo
B

S

Y
3 i
¥
i

ST o
e+l 4
w3

i
W i

§

e 2

Hay 9, 1952
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drcep dintrestiom paltue of el

Ay di%ivectlen petuims v 3k ge. resides of nagle B

tae .

Qompurdsen ! s o miAeriesy WG s s vitk $he ¢
Sane Xwny O and i i3 with oeardy thw waw. afputere-ting,-
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Mr. Thomas . Lish .
The 3vaunar e 7 o
Saranac Leke, Kea “orlh

Dear Tom:

Your rencx ol day 5, together with your interesting letter
of May 10, 1. arrivad. You have cerbainly rade a complete
investigation ol tris nvstery=-and we apprecisie the “ime that's

gone inwu ..

e wre e e waterdal to our (Genrral Resezrch Division
for their ctmments i investigation. e will let you know what
developn.
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The Saranas .dboralory
7 Church Street

‘Saranac Lale, Hew Tork
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Dear Doctors

In sceordancy with 4 ewctions of Lz, Wu-des Mo hook,
Meaical Director o1 Jeeaselilinede Tios Lo, Iam ' ? / 1e XFQ
gsending uncer separate cover the autopsy speciman, lLungs, — )
of Lee Bryricn su »upluyse of the Libbey Glass Idvision of
Owens-1llsrwie »he diec July B, 19%6 enl vl » deita
certificate s<ates bLm had Silicosis gnd Tuswcaesive A
form furnighed vy your Laboratory ss been fliled out and
ie enclosedy

The wutopee vy et R8s mOt yoat v wyowdd £on
the patkiizgiss, ..t wila be forwarnsa «@s suun a8 received.

Thou” L wacdes o Lndomation be roguested wa wad
attenpl w Cbuien LU Sor yous

Respec tfully,
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Brystox, Lee

Removed from factory June 30, 1956 begause of mental condition, Admitted
;i;o; the imsance

Yo Toledo State Hospital July 5i 1956,
Expired July 8, 1956 at Toledo gtate Hospitale -~

From 1923 until 1930 ke worked at Willys Ove

For past tmemty taree ye
Glass Co. « Libbey Divis

General Labore

-
&

Age. 57

ars ke, has been & plan

)

Sex. Ms'

fland Co. as & Die Setter.
t guard for Owens-I11irois

ion, For two years previously he worked ir

(1) Kind and conpo;}iti.on of duste None

(2) Concentration ‘1.:f dusté None

(3) Duration of exposure. None
Chest roentgenograms,  Nome
Electrocardiographic record, None

Autopsy Protecol.

This man has not

any chest conditione
was in February 193%.

and Bronchitise

Report tp follows

complained to the Plant Physicia
He had only one Insurance claim
was off about two monthse

No othe

He

r record of loss of time

n or Nurses at anytime of

for illness,

for disability and that
Diagnosis was Influenza
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Charles F. Shbok, M.T.
¥edical Director
Owens-T1linois Glass Company
Toledo 1, Ohio
Fe: Lee Pryston
Saranac Laboratery Ne. F-50-082
0CD 65
Dear Doctor Shook:

Herewith Part I of my report in respect of Lee “ryston.
ts T mentioned ir my telegram of July 30, due to employees!
vacations there will be s little delay in proceesing the tissue,
but I will make every effort to rusi. gy repert tc rou.

"he chest roentgenozrams in connection with this cese
have not as vet been received.

witl: ¥ind regards,

Yours sincerel},
G. we Y. Schepers, ®.D., L.Se.
Director

SATS;LE -

Ene. (3)

CC: F. F. Howard, M.D. - with 3 corles of revcrt

Plant rhysician
Cwens~I1llinois

TR

Lirbey "las Flant PINT'FF’S

ash Street
Tcledo, Chio
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Subject:

Referred by:

0CD 68

MEDICO«~LEGAL OPINION I

in
respect
of

- CCCUPATIONAL CHEST DISEKASE

by

G.¥W,H, SChepex's, H.Do, D.Sc., F.C.C,P,
Director
Saranac Laboratory
7 Ciaurch Street
Saranzc Lalte, N.Y.

Angust 1, 1956

Lee Bryston - fged 57
Deceased ~« July 8, 1956

brployee - Libbey Glass Division, Owens-Illinois Glass Co.
Saranac Laboratory No. P-56-682

Charles F. Shook, ¥.D,
Hedical Director
Oweng~Illinois Glass Compzany
Toledo, Ohio

35900



Re: lLee Bryston
OCD 68 = P-56-682
N JPART I 4 August 1, 1956

A. MATERIAL STUDIED

Patholozical spscimen = Iungs - submitted by K.R. Howard, M.D,, Plant Physician

The specimen examined consists of the left lung and portions of the right:
lung, fixed in formalin and received wrapped in cloth and sealed in saran wrap.
In the case of the left lung the pulmonary vessels and bronchi had been cut
flush with the mediastinal surface. ‘ N

The plevral surfaces are smooth with small secattered black subpleural iso-
lated foci of pipmentation. In rare foci there is a cemtral whitish portion
suggestive of scarring., HNone of these pleural foci are palpable,

The lung hilus reveals the presence of a firm mass of enlarged glands
interposed between secondary branches of the left pulmonary artery. On section
this glandular mass is seen to be composed of 4 conglomeration of several con-
{luent, compcnent glands which are densely adherent to one another and to
surrounding tlood vessels and bronchi, The texture of the gland mass is fri-
zble with several concretions of stony consistency embedded in it. Minute foci
of caseation are alsv present.

The brorchi appear normal but the branches of the pulmonary artery are
somewhat distended and isolated atheromatous plaques are rresent on the ex-
posed surfaces, (Histological examination to follow,)

Along the posterior edge of the upper lobe there is a largs, firm, inverted,
pyriform mass which had been cut open before the specimen was received by us,
This mass, which measures cpproximately 4 cie in largest vertical diameter, and
about 3 ecm ir width at its base, has a grey appearance, a friable center, no
definite capsule, and has blood vessels and bronchi leading into its apex.

There are light pleurzl adhesions over the free surface of this mass but no
pleural thickening. On naked eye inspection this mass reseubles an old tuber-
culous focus rather than a silicotic or tuberculo-silicotic process. (Histo-
logical repért to follow.) :

The cat surface of the lung reveals 2 universally distributed vesieular
emphysema and sparse, small focl of pipgmentation., JIsolated such foci are '
palpable, especially where they lie close to the mass previously described,
Pigmented foei in other areas are not palpable, The largest of the palpable
foci measures about 3 mm in diameter,

On section the basal lobe also reveals diffuse vesicular emphysema with
soue bullovs formations toward the apex. A few scattered fibrocaseous nodules
are visible and palpable - some measuring up to 4 mm in diameter. At the base
of the lobe there appears to be some degree of hypostatic congestion.

The general appearances of the right lobe are similar to those of the
left side - emphysema, hypostatic congestion, foci of pigmentation, and isolated,
sparse, palpzble rcdules being present. In addition, there is = mass measuring
about -2 cm by 1 cm along the posterior edge of this lobe., It is greyish in
appearance ard has a friable cenver (specimen for histological exanmination).

-1~ ‘ 95901
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- ‘ Re: iee Bryston
L o OCD 68 ~ P=56-682
- . . August 1, 1956
s o« .

I, NATERTIAL STUDIED (cont'd,)

The bronchi in the lung substance do not appear to be diseased. The
smaller blood vessels are relatively inconspicuous and several of the medium~

sized vessels are occluded apparently on account of ante mortem thrombosis,
/

Comment: It is possible that the large masses in the lung tissue and
the isolated nodules have a pneumoconiotic basis, Howevér, masses and nodules
indistinguishable from these by naked eye criteria may be found in individuals.
who had never been exposed to harmful dusts, but who had developed chronic tu-

berculosis. A final diagnosis must, therefore, be deferred until the histo-
logical and chemical studies have been completed.

.@%4 ZIVA

aem—

GWHS s mem

(Part II to follow)

.. 55942



Pathological speciman
Lungs

Name: Bryston, Lee
Shipped by:

Medical Department,

Libbey Glass Division of
Qwens-Tllinois Glass Go. -

Ash St., W. & L. E. R. R.
Toledo, Ohio

§3 903

PLAINTIFF'S
EXHIBIT
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September 4, 1956

Charles F. Shook, M.D.
Medical Director
Owens-Illinois Glass Company
Toledo 1, Chio
Re: Lee Bryston
Saranac Laboratory P-56-682
. oCD 68
Dear Doctor Shook .

Seections and chemical analyses on the materisl in thies case have
now become available.

The lerge masses referred to in the deacription of the gross
specimen already sent to you have proved to be somewhat atypical
eonglomerate silicotic nodules. There is no conclusive evidence
of tuberculosis or of a tuberculosilicosis. The gutty elements
are bone. Bronchi and blood vessels in these masses are extensively
deformed, occluded, or disorganized.

There are no discrete silicotic nodules. However, the whole
lung parenchyma is the seat of alveolar wall fibrosis and there-is
atrophic emphysema with focal bullous ‘formation.

Thrombosis of pulmonary arteries and areas of infarction are
demonstrable in several of the sections, The thrombi are partly
orgenized but not yet too old. These changes, therefore, may be
preagonal in significance only.

The chief nocuous minerals found in the lung tlssue are
tridymite, cristobalite, and quartz. The amounts of these sub-
stances vary rather sharply according to whether the determinations
were made on the lung tissus generally or specifically on the
areas of massive fibrosis. In the latter areas the lung ash (16.65%)
18 about double the average (7.4%) for our series of silicoties.

On the other band, in the rest of the lungs the lung ash (3.27%)
approximstes the sverage lung ash in normal lungs (3.0%).

The total silica content of the ash (3.16 - 5.11%) is only
slightly greater than that for normal persons (0.4 - 8.6%) and
far below average for our series of silicotics (19.9%). On the
other hand, Doctor Oardner has described silicotics with a total
silica content of their lungs as low as 0.3%. The free silica
content of the lung ash (1.3 - 2.9%) 48 likewise below the average
for our series of silicotics (9.3%). Again, however, silicosis
has been admitted in the presence of but 0.2% free silica.
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THE SARANAC LABORATORY
For the Study of Tuberculosis, Ocsupational Disease, and Industrial Hygione
Founded by Eowarp LiviicsToN TRUDERAU in 1885

Page 2 7 CHURCH ST., SARANAC LAKE, NEW YORK
Charles F. Shook, M.D. September 4, 1956
£. 0. Box 551 Re; Lee Rryston ) Telephone: Laboratory 813
Referonce: Saranac Laboratory P-.-56-682 Director 560
OCD 68

The amounts of tridymite (0.6 - 1.7¥) and cristobalite (0.4 - 1.2%)
found in the lung ash are very much in excess of what we have previously
found. Perhaps these forms of free silica explain the pulmonary pathology.
We know that cristobaslite and tridymite are many times more potent than
quartz as fibrogenic agents. .

The occupational history you furnished us over the telephone does
not help to explain this case. He probsbly worked in a ceramic products
plant at one time or another in his life to account for the presence
of the excessive quantities of high temperature free silica found in
his lungs. Could this matter be looked into agsin, or may we assume
that he could have been exposed to these substanaes while performing
his duties as a plant guard?

I will set all this up in a formal report when I return shortly
from an out-of-town trip. We do hope you will let us have a look st
the X-rays of this most interesting case. .

With kind regards,

' ’ Yours sincerely,

G. W. H. Schepers, M.D., D.Sc.
Director

GWHS:LB

A5R6H
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The objectives of The Saranac Laboratory, a non-profit organmzation incorporated under the Bducation Law of New Tork State, arc:
Research, Consuliation, and Edcation ‘ .
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: "~ Owens-ILLINOIS

- GeNERaL OFFICES () TOLEDO 1, oHIO

September 11, 1956
Dict..9/10/56

Dr. G. W. H. Schepers
The Saranac Laboratory
Saranac lake, New York

Dear Dr. Schepers:

Since Dr. Shook is out of town for a few days, we are acknowledging
the report you sent last week on Mr. lee Bryston.

Certainly the finding of unusual amounts of trydimite and crystobolite
on chemical analysis of the lungs is most unexpected. We have rechecked
with the plant and thus far have no clue as to where he might have been
exposed to such dusts.

Around 1927 he worked for a few years as a punch press operator for
Willys Overland, then he was unemployed two years, following which he
came to work at our Iibbey plant--and never worked any place else.
During the first year or two of his Libbey employment he was in the
general labor group as a clean-up man. In this capacity he did spend
a2 few hours off and on in the batch department, but he never was regu-
larly employed there. For the last 20 or more years he had been a
guard and watchman and, so far as we know, never visited the batch de-
partment at all.

His brother states that during his two years of unemployment before he
came to Iibbey, Mr. Bryston was really unemployed and, consequently,
didn't have any kind of industrial dust exposure whatsoever.

As for X-rays, the plant has no record that dny were ever taken. We
have even checked with the local health department, which in recent
years bas used a mobile X-ray unit for TB case finding. They have
no record of ever having X-rayed Mr. Bryston. It's unfortunate, but
no X-rays can be found anywhere.

Naturally we are looking forward to seeing your final report. While
there is no immediate urgency for this, we would like to see it as soon
as convenient so we can reach some conclusion on this case.

Sincerely yours, N . .

LG

W. G. Hazard dustrial Relations Division P
M . \
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November g, 1956

Charles F. Shook, M.D.
Medical Director
Owena-Illinois Glass Company
Toledo, Ohlo

. Dear Doctor Shook: Ret Lee Bryston

My apologies for the delayed transmission of my report on
this most interesting case., I had hoped to receive some X-rays
to review and also intended appending a few microphotographs.
As our photographer left us earlier this year I have had to
train anbther technician to undertake this task with consequent
delays. Wnen I have some good photographs I shall send them to
you.

I hope the mystery of this man's exposure can be cleared up.
With kind regards,

Yours sincerely,

G. W, H. Schepers, M.D., D.Sc.
Director

‘GWHS 1mem
Enclosuree (b )

PLAINTIFF'S




0CD 68

MEDICO-LEGAL OFPINION

in
- respect
of

OCCUPATIONAL CHEST DISEASE

by

G. W. H, Schepers, M.D., D,Sc., F.C.C.P.
Director
Saranac Laboratory
7 Church Street
Saranac Lake, N.I.

" November 5, 1956

Subject: lee Bryston - Aged 57 .
Deceased = July 8, 1956

Hmployee = Libbey Glass Division, Owens-I1linois Glass Co.
Saranac Laboratory No, P=56-682

Referred by: Charles F. Shook, H.D.
Medical Director
Owens=Illinois Glass Gompany
Toledo, Ohio

Tigsues Fur-

nighed by: K.R, Howard, M.D., Plant Physician
Owens~I1linois Glass Co,, L:Lbbey Glass Division
Toledo, Ohio

S5873



ue: Lee Bryston
OCD 68 = P-56-682
November 5, 1956

I. GROSS PATHOLOGY

The specimen exa.ined consists of the left lung and portions of the right
lung, fixed in formalin and received wrapped in cloth and sea.'.Led in saran wrap.
In the case of the left lung the pulmonary vessels and bronchi had been cutb
flush with the mediastinal surfaces.

The pleural surfaces are suooth with small scattered black subpleural iso-
lated foci of pigmemtation. In rare foci there is a centrdl whitish portion
suggestive of scarring. None of these pleural foci are palpable,

The lung hilus reveals the presence of a firm mass of enlarged glands
interposed between secorndary branches of the left mulmonary artery. On section
this glandular mass is seen to be composed of a conglomeration of several con-
fluent, .component nodes which are densely adherent to one another and to
surrounding blood vessels and bronchi., The texture of the mass is friable with
several concretions of stony consistency embedded in it., Minute foci of appar-
ent caseation are also present,

The main bronchi appear normal but the main branches of the pulmonary
artery are somewhat distended and isclated atheromatous plaques are discerni-
ble on the exposed surfaces.

In the region of the posterior edge of the upper lobe there is a large,
firm, inverted pyriform mass which had been cut into before the specimen was
received at the Saranac laboratory. This mass, which measures approximately
L cm in its greatest or vertical diameter, and about 3 em in width at its
base, has a grey appearance, a friable center, no definite capsule, and has
blood vessels and bronchi leading into its apex. There are light pleural
adhesions over the free surface of this mass but no pleural thickening.,

The cut surface of the lung reveals a universally distributed vesicular
emphysema and sparse, small foci of pigmentation. Isolated such foei are
palpable, especially where they lie close to the mass previocusly described,
Pigmented foci in other areas are not palpable, The largest of the palpable
foel measures about 3 mm in diameter, ‘

On section the basal lobe also reveals diffuse vesicular emphysema with
some bulla formation toward the apex. A few scattered semiconsolidated nodules
are visible and palpable, some measuring up to 4 mm in diameter, At the base
of the lobe there appears to be some degree of hypostatic congestion.

The general appearances of the right lobe are similar to those of the
left side - emphysema, hypostatic congestion, foci of pigmentation, and iso-
lated, sparse, palpable nodules being present. In addition, there is a mass
measuring about 2 cm by 1 em along the posterior edge of this lobe, It is
greyish in appearance and has a friable center.

The bronchi in the lung substance do not appear to be diseased., The

mpa.'l.ler blood vessels are relatively inconspicuous and several of the mediume
sized vessels are occluded apparently on account of ante mortem thrombosis,

55874



Re: lee Bryston
" OCD 68 - P-56-682
November 5, 1956

II. HISTOPATHOLOGY

On microscopical examination the large. pyriform mass found in the left
upper lobe proves to be an atelectatic condensation of a large mrt of this
lobe with superimposed conglomerate silicosis. The mass contains the degen-
erated remnants of bronchi and large blood vessels and is practically airless,
very few small islets of alveoli surviving among the silicotic masses. In
this zone the silicotic components comprise three elements, The first or
main feature consists of large concentrically lamellated; hyalinized nodules
in which there is no evidence of necrosis of the kind associated with tubere
culo-silicosis. The secondary element is composed of masses of koniophores,
plasma cells and fibroeytes with a light supporting network of collagen
bundles and reticulum. These cellular zones tend to be arranged around the
periphery of the hyaline nodules and are the main factor in binding them -
together. Among these cells there are degenerated and semi~degenerated
blood vessels and bronehi. These structures constitute the third component
of the mass. The bronchi have retained a lumen with an epithelium in some
arezs. In other mrts the respiratory passages can only be identified by the
survival of degenerated, variably ossified and calcified cartilagenous masses
arranged in roughly circular patterns, In those areas where these bronchi
still are patent, 'the mcosa is degenerated with hyperplasia of the muscularis
and marked hypertrophy of the tronchial arteries,

The solidified areas found at other sites in the lurg are comparable in a
histological sense to the.above described mass. They also contain conglomsrate
hyalinized silicotic nodules, areas in which dust-laden macrophages and fibroe-
cytes predominate and caleified remnants of degenerated bronchi with partly
occluded blood vessels, ’

‘The lesser nodules found at various sites in both lungs are essentially
hyalinized miltilamellated collagen bodies of the silicotic kind with sur= .
rounding masses of koniophores and fibrocytes. Several of these nodules lie
adjacent to small bronchi and a few surround small blood vessels,

The alveolar walls in most parts of the Jung show a moderate to marked
degree of thickening. In some areas this is.due primarily to cellular infile
tration, In other regions there is dense collagen deposition, In relation to
both these features there is marked reticulum formation. Elastic tissue is
congpicuous by its absence. In some areas the thickening of the alveolar walls -
is partly due to hyperplasis of emooth muscle. Where cellular or fibrous
infiltration has not occurred there is moderate distension of alveolar wall
capillaries which feature emphasises the loss of mural capillaries over exten-
sive areas of the pulmonary parenchyma. ’ -

These alveolar walls are stretched thin in many areas and are broken down
at numerous other sites, This is due to the presence throughout the lung
parenchyma of marked hypertrophic emphysema, Some of the distended air spaces
represent dilated alveolar ducts and terminal bronchioles,

The- pulmonary arteries show hypertrophy of their muscular coats in most
mrts oi"the lung. In the hilar region there is additional focal intimal athe
eromatosis. In some regions the lesger arteries are markedly stenosed through

fibrous hyperplasia around them.
35875



Re: les Bryston
OCD 68 = P=56=6(82
Novenber 5, 1956

II., HISTOPATHOLOGY (cont!d,)

In several of the pulmonary blood vessels thrombos:!s had occurred. As
these clots are only partly organized it is evident that the thrombosis was
part of the terminal process and not an essential feature of the main disease
process, Small areas of infarction were also present,

The bronchial epithelium reveals predominance of goblet cells. The muscu-
laris mucosae is markedly hypertrophied in most areas but there ie no measure
of cellular m.ﬁltra.tion to the mcosa., The bronchial glands are moderately

hypertrophied.

At the pulwonary hilus the bronchi and blood vessels are bonded together
by fibrocellular tissue which surrounds conglomerate part]y degenerated sili=
cotic nodules, No evidence of tuberculosis could be found in these sections
despite the suggestlon of caseation found on macroscopic examination. The
gritty elements in these lymph glands represent areas of calecification.

III., HISTOCHRMISTRY
(Thomas M, Durkan)

. Portions of the left upper lobe, of the right lobe, and of a mass in the
apex of the lung were submiitted for analysis. The weight of the tissue samples
waes as follows:

. Left Upper Right Apical

. ~iobe _  _Iobe  Mass
Weight-of tissue (moist) . 32.5gm 893 em T.bgm
w0 (gried at 100-105° C) Tkt 19.9 2.5

Each tissue sample after being dried was pulverized, mixed, and divided into
two mrts, One part was ashed in a muffle furnace and the total silica content
of the ash determined by standard methods. The other part was digested with
30 per cent hydrogen peroxide to destroy organic matter and the insoluble
material surviving that treatment was subjected to petrographic and x~ray dif-
fraction examination.

Tabulated below are the findings of the analyses and, for comparison, the
results of similar analyses for (1) a normal group of individuals not exposed
in their occupation to dust, (2) a group exposed to silicecus dust but who did
not develop silicosis, and (3) a group of silicoties. For the normal, none
silicotic, and silicotic groupe the average value is given andy in parentheses,
the range of values is shown,
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Re: lee BEryston
OCD 68 = P=56=682
November 5, 1956

TII. HISTOCHEMISTRY {eontt'd.)

Ash Content and Silica Comtent of Ling Tissue

Lee Bryston Normal ~Non-silicotic Silicotic
(P=56=652) Group Group Group

Ash content,
per cent of dried tissue

3.27% left lobe 3.0% '(108"6c5) - 7% (3-1‘3&08)
3.28 Right lobe »
16,65 Apical mass

Total silica content,
per cent of ash

5.11% Left lobe  3.4% (0.4=8.6) 12,78 (1.6-40,0)  \9.9% (C.3-62.8)
3.16 Right lobe
4,91 Apical mass

Free gilica content,
per cent of ash

2,9 % left lobe  1.28 (0.1=2.6)  3.3% (0.1-16.6) 9.3% (0.2-33.2)
1.3 Right lobe
2.9 Apical mass

Free silica content,
per cent of dried tissue

0.09%2 Left lobe  0.C3% (0.00~0.16) 0.2%% (0.00-1.68) 1.11% (0.02-%.78)
0.04 Right lobe
0.48 Apical mass

IV. DISCUSSION

The histological lesions found in this case can be identified as silicoti:
in type because of the presence of the characteristic whorled nodules and the
histocherdcal demonstration of the presence of excessive quantities of free
gilica. It is, nowever, an unusual variety of silicosis insofar as diffuse
alveolar miral sclerosis is.combined with massive conglomerate lesions, discrste
nodulation being sparse only and irregularly distributed. The morphological
resemblances are with the type of silicosis encountered in the flux-calcined
diatomaceous earth industry and with Shaver's disease.

The mysterious element in this case is the lack of an adequate history of
exposure to free crystalline silica., From the analytical findings it appears,
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IV. DISCUSSION (cont'd.)

howéver, that this individual did at some time have a slight to moderate expo<
sure to siliceous dusts, Since the greater part of the silica recovered from
the tissue was present as cristobalite, tridymite, or mullite, all of which are
high-temparature products, it is probable that his exposure to silica occurred
in a plant making ceramie products or during the course of certaincperations,
such as re-lining kilns, which liberate dust containing the high-temperature
forms of free silica. The presence in the lung tissue of a substantial amount
of tridymite, a form of free silica which is relatively uncommon but which is
present in old bricks from kilns, is worthy of note. Most of the total silica
content of the tissue specimens was accounted for by the cristobalite, tridy-
mite and mullite components. It is unlikely, therefore, that this individual
had any significant exposure to other siliceous dusts,

These facts narrow the etiology of this disecase down to a specific variety
of exposure which it should be possible to trace. It is gtated that the
duties of the deceased included one year as a laborer or cleanup man, during
which time he spent a few hours off and on in the batch department, His main
employment during his final 20 years of service was, however, as a guard and
watchman, It is generally assumed that such guard duties are relatively free
of occupational risks, To reconcile the presence of such an advanced degree
of eilicosis in this man with such a job status one must postulate the possi=-
bility that there may be risks attendant on the function of nocturnal guard or
watchman which have not previously been suspected. This matter deserves some
enquiry. It is conceivable, for instance, that when all the doors or windows
of a ceramic plant are shut overnight, nocuous atmospheric substances may be
concentrated in the building. Some night watchmen are also assigned duties

such as dusting offices or work benches, sweeping floors or tending furnaces
or other apparatus that cannot be turned off overnight. It showld be possible
to escertain whether such factors were present in this case.

There remains a possibility that the deceased may have carried on & hobby
or private backyard or basement industry in which he became exposed to sili-
ceous dusts,

Some-emotionally or mentally disturbed individuals have also bean known to
deliberately expose themselves to toxic substances.

There remains the possibility of an undue degree of susceptibility in this )
individual if it can be established that dissase of the present type has not
been previously noted in other employees. On first inspection of the apical
mass the presence of bone, cartilage, muscle and bronchi and blood vessels sug-

gested that the lesion was essentially a hamartoma. However s the widespread
pulmonary fibrosis and the cccurrence of similor lesions at other sites are

rather against this possibility, while the demonstration of the combination of -
four varieties of free silica (tridymite, cristobalite, quartz, and mullite)
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Iv. DISCUSSION (conttd,)

confirms the fact that the disease is dominantly of industrial origin. This
does not yet dispose of the possibility that the deceased may have been one of
those umisual individuals who retain inhaled foreign matter in unusual quanti-
ties and react excessively to them, The marked involvement of hilar root

glands further suggestzthe possibility that early exaggerated reaction in these
structures may have obstructed the egrees of trapped siliceous dust both through
blockage of lymphatics and stenosis of bronchi. Such an explanation accounts
for the develomment of massive lesions in atelectatic lung lobes in rave cases
of silicosis. There may also have been an infective factor which involved

these hilar lymph glands at’ an early stage. No trace of such infectton psxjsistede

V. DIAGNOSIS -

The disease process found in the lungs of the deceased is an aberrant
form of silicosis characterized by diffuse mural sclerosis with associated
hypertrophic emphysema and focal conglomerate nodular fibrosis with associated
regional pulmonary atelectasis, the etiological agents being tridymite, cristo-
balite, quartz, and mllite,

GWHS:
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