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Finutes
GENERAL ME:TING
Asbestos Textile Institute
February 11, 1966
Barbizon-Plaza Hotel, New York, K.Y.

In Attendance:

AMERICAN ASBESTOS TEXTILE CORP.
J.L. Rainey :

J.W,. Christenbury

Wm. Maaskant

ASRNESTOS . CORTORATICN LTD.
».P. Carson

A.C. Steele

GOP.A. mink

I.Lo Mezande!' (ACCISO Ltd.)
W.W. Oughtred

BELL ASBESTOS #INES 1LTM.
G.%W. Srith

F.P. Smith

Wm.J.W. Smith

R. Dordds~Hebron

JOHNS~-MANVILLE CORPORATION
W,.S. Hough
E.A. Schumnan
W.C. Atkinson
Y. Barnett
C.l. Sheckler
T.C. Rogers
J.W. Axelson

CA™JALANER, WICKLERSIA!' & TAFT
T.Jay Flocken (Legal Counsel)

ASNESTOS TEYTILE INSTITUTE
H.E. Sunbury (Exec. Secretary)

CANANIAN JOHENS-MANVILIE CO.
N.W. Hendry

PLAINTIFF'S
_§ EXHIBIT

6-302

GARLCCK, INC.
N.L.A. l‘hrtuCCi
G.E. Houghton

H.". ,!I‘l :"' S I c.
J .95. Egl:luzrco PANY IN
A.P. Gouveia

D.B. CIIilderS

RAYBESTOS-1AITIATTAN IKC.
i:é: E:?Hfgﬁs‘lr'

J.P. Yironski
J.W. Hawkins
R.B, Smith

TALLMAN-McCLUSKEY FABRICS CO.
JoL. }itchell
T.C. licCluskey, Jr.

TURMER BROS. ASBESTOS €O. LTD.
W.i'e Neckman

LALE ASBESTOS OF QUEBEC LTD.
Ke%. Nelson

UNITE) STATES RUBSER COi'FANY
S oJo Peele, Jr.

A.C. Link

D.T. Austin, Jr,

E.A. lorris

CASSIAR ASDBESTOS CORP. ITD.
R. Farson (Ont. Res, Fdtn,)

ILuncheon Guests

Feb. 11,

1066.

T.J. Smith « ASTI® Headquarters -~ Phila., Ta,

¥.C. Hitchcock, U.S. Rubber Cormpany, lew York City ,

Mrs, R. I'arson; lrs. J.A. Bettes, Jr.; iirs, W.C. Atkinson;

¥rs., E.A. Schuman: ¥rs. w,S. Hough; Mrs., HW.t. DeCkman; I-u‘.’S.S.J.PeeIE,

Minutes

3. TVice Tresident Rainey called the meeting to order at 9:30 A.M.
and informed the members that President Brown was unable to attend

because he was convalescing from a recent operation.,

lixr. Rainey

asked Mr, Dettes to convey our best wishes to )ir, Brown.



Minutes - General Meeting - continued Page = 2 -

2. !r. Rainey asked each nerson nresent to stand and identify him-
self and his comrany affiliation. A most cordial welcome was extend-
ed to Messers. Fartucei and lioughton, representing GARLOCK, IiC.,
who have rejoined the Institute this year.

¥r. Rainey mentiomed that the Secretary had received a nice lett-
er from George F. Jenkins expressing his appreciation for the plaque
that was given him in absentia at our last meeting., A copy of
I're Jenkin's letter is attached to these minutes.
3. The rminutes of the last meeting were presented for reading,
Mr. Bettes moved that the reading be omitted, seconded by ir, Hough,

4, The Financial Report was presented by Lir., E.A. échuman,Treasurer.
}'r. Atkinson roved that the report be accented as read, seconded by
¥r. Peecle, and so voted. The report is attached to these minutes.

5., Mr. P.Jay Flocken, Legal Counsel, discussed several recent de-
cisions by the Fecderal Trade Comrission on area price discrimination
under Clayton Act #2(a), as amended by the Robinson~Patman Act. A
sunzary of his remarks is attached to these minutes,

6. ¥r. F.P. Carson, Vice President - Sales, Asbestos Cornoration
1td., Thetford }ines, T.M"., Canada, gave the members a very intereste
ing review of the asbestos mining situation in respect to production
and sales of asbestos fibre., Some of the highlights-"in his talk: -
Overall shirments of the Canadian asbestos indusiry last year were
1,230,000 tons, about 5% below the prior year. liowever, there was
some overpurchasing in 1964 to beat the price increase on No.4 and
lower grades. Russia in 1965 suprosed to have produced 1,500,000
tons. The No.3 spinning grades of asbestos fibre are in good supply
at this time. However, the situation in Rhodesia could affect this
in 1966, Some countries have boycotted Rhodesia, but others have
not. The situvation on long fibres could change.

Shipments of Canadian fibre to North America were about the same
in 1964 and 1965, Shirments to Japan have been off, caused by a
business depression there; this may improve in late 1966, The demand
in India has been high for asbestos-cement grades, and Russia has
supnlied substantial quantities to India. The Canadian producers are
now real "busy", Jew capacity for producing the shorter grades, now
.available or soon to be available, promises to meet the ever increas-
ing demand, ' ‘

7. M, J.P. Vironski, Head-Physics Section, Research & Development
Dept., Raybestos-Manhattan Inc., #ianheim, Pa., gave a technical paper
entitled: '"The Role of Fibers and Whiskers in Reinforcement™, This
proved to be a most interesting paper, and was followed by an exten-
sive question and answer period. By courtesy of lr. Vronski azd
Raybestos~lManhattan, the full text of the paper is attached to these
minutes.



#inutes « General leeting - continued: Page -~ 3 =

8. lIr. Rainey read the letter that President Brown sent to lis. M.
C. Shaw on behalf of the Institute, following the sudden death of

Dr. Shaw on November 12th, 1965. The reply, expressing l'ts. Shaw's
anrreciation, was read, Both letters are made p part of these min-
utes. Following the reading of the letters, Vice President Rainey

asked that the members stand and observe a minute of silence in mem-
ory of Nr. Shaw, ’

9, The committee reports were given by the chairmen of tl;eir respece
tive committees as listed below. The full text of their reports is
attached to these minutes,.

Air Hygiene & Mfg, Committee - W.C. Atkinson, Chairman

Sales Promotion Committee - W.S. Hough, Chairman

Technical Committee « J.N. l'cCluer, Chairman

Fiber Testing Committec - J.P. Wronski, Chairman
10. Vice President Rainey announced that the next meeting of the
Institute would be held on June 9th and 10th, 1966, at the Barbizon-
Plaza Hotel in New York City.
11. The annual meeting in the fall will be held on October 6th and
7th, but the location has not been settled as yet. This will be the
BIG }MEETING of the year, and members are urged to bring their wives,

We hone to find a location that will be equally attractive to both
the men and their wives, (See footnote)

12. There being no further business to come before this meeting, on
motion duly made and seconded, it was voted to adjourn. The lunch-
eon that followed the meeting was made more enjoyable by presence of
many wives,

Respectfully subnitted,

/g ,{,‘,M{MV-
H.BQ Sunb‘ur‘y oy
Bxec. Secretary ™

Fotey

Subseauent to the meeting, arrang2ments were compPited to
hold the October nmeeting at Thz Hom‘estead, Hot Springs,Vsa.
This is reported, by those forturata enough to have stayed therc,
to be a wonderful place to hold our anrual meeting, and one
that will be equally attractive to both the men snd thelr wives,
So - we sugzest that you start planring LOV to bring your wife
+o the October mez2ting, to be held Octoter 6th and 7th,1966, at .
+he world famous "Homestead", Hot Springs, Va.! HES



Minutes: Air Hygiene and Manufacturing Cormittee
February 10, 1966
Barbizon-Plaza liotel
New York City, New York
9:30 A.l'. to 4:00 P.i’.

Attending: : . _
rpbers: '1,C. Atkinson, Chairman  Johns-ilanville Corp.
L.C. Williams Raybestos-j anhattan, Inc,

C.l. Sheckler Johns-lanville Corn.
R.B. Smith Raybestos-ilanhattan, Inc.
A.C., Link United States Rubber Co.
T.C. }cCluskey, Jre Tallman-i'cCluskey Fabrics Co,
X.MHe Nelson fnerican Smelting & Refining Co.
A.T'. Gouveia il.].. Forter Co., Inc.

Guests: W.lle Declkman Turner Srothers Asbestos Co.ltd,
Dr. L.J. Cralley U.S. Dept, of Health, Educati on

and Welfare
Absent H. Valter American Asbestos Textile

DBausch and Lomh Automatic Dust Counter

There was a short discussion on the Bausch and Lomb automatic
dust counter. Iir, Felson stated that his company had placed an
order for one of the 40-2 machines and exnected delivery in March.

All members of the committee will be interested in the results ob-
tained from the use of this machine.

I'aterials Handling l'ethods

This matter was brouwght up for discussion relative to loading
trucks fror ground level.

i‘ethods discussed were: (a) fork 1ift trucks, and (b) electric
hoists, and (c) hydraulic lifts.

Advantages and isadvantages of all three were discussed. }ost
companies have fork 1ift trucks, but, in some cases, they may be in
use elsevhere at the time they are needed for loading a truck, Elec-
tric hoists are adequate for indoor use but not practical for out-

.doors. Hydraulic 1ifts require a permanent installation and lack the
flexibility of a mobile unit.

Thist Baps for Thist Collectors

The relative merits of bags made from cotton, Hylon and Jacron
came un for discussion. In most cases cotton bags are used. Some
companies have experimented with liylon and with Dacron bags. The

concensus was that tihe cotton bags vere more efficient and gave a
satisfactory service life,

One comrany rerorted that examination after 9 years of service
showed no Aeterioration in their cotton bags,



Tage 2
TNust Control by the Use of Ml1ls, etc.

}ost of the member comnanies have at one time used ocils or emul-
sions, sprayed on the stock, to hold down dust in subsequent opera-
tions. In many cases it has becn found to be of little, if any,
value, - :

Two companies are currently experimenting with the use of a new
substance called lenospin Anti-Fly SD-S, which was developed by
Lenox Chemical Co. 1Initial results indicate that larger scale runs

for evaluatgon would be worthwhile, This will be rerorted on at
future meetingse.

Audiometry

Because of the growing numbher of comrensation cases due to loss
of hearing, the subject is being given serious consiceration by most
companies., TNetailed rrograms are being develored for pre-emnloyment
testing, as well as regularly scheduled testing after erployment.

In addition, all areas of the rlants are being tested for noise
levels and decibel count, iiaxirum allowable levels are established
and, wherever rossible, corrective action is being taken,

One conpany has started issuing industrial earmuffs and requir-
ing the erployees to wear them in areas where the noise level is
above the mavimum allowable limits,

It was brought out, during the discussion, that there have been
four manufacturing corpanies forced into bankruptcy due to compensa-
tion awards for loss of hearing, and one well-knorm steel manufactur-
ing company has 950 claims filed against it that could run over a
nillion dollars.

One of the memher companies distributed samnle forms ‘showing the
results of their noise survey.

Mr., Sheckler exhibited and recommended for study a copy of the
Industrial Ioise i'anual rublished by the American Industrial llygiene
Association. It can be nurchased for $15,00.

-

Several States already have industrial noise legislation, and it
3s heing consiAeres by others, -

This subject will be follower up in future meetings.

Environmental liecalth Survey

Nuring the afternoon session Ir, Lewis Cralley joined us and
brought the comnittee up-to-rdate on the status of the Environmental
lealth Survey.

He stated that the nlant surveys in Asbestos Tevtiles had been
completed, The next rhase, consisting of analyzing the data, is
rrogressing, In addition, it is their intention to analyze trace
contarminants, to determine whether they are rresent and, if so, stil:
active. They will determine whether there is any radioactivity,



. Tage 3
Environmental ilealth Survey {(continued)

Dre Crillcy stated that vithin a yéar they hope to make a renort

on chenical content of asbestos fiber anc its relationshin to health
hzzards.

Jie also related that-the G.A.l.A. has organized an institute for
the study of asbestos and its environmental health effects in order
1o bring a previous study up-to-Gate.

More and more rublicity is being given to the health hazards in
working with asbestos. The latest, a clipring from the idational
Observer of 2-7-66, written by John llenderson, M.D., discussed some
symptoms of ashestosis and stated that the incidence of asbestosis
is rising and that 30 years from now it would be much higher,

The article stated that "doctors are mystified by the aprearance
of a rare tissue tumor, mesothelioma, which is found increasingly in
asbestosis victims",

The increasing nunher of these articles, apnarently being writte:
for rersonal publicity reasons, is disturbing to the industry and
roints up the need for an imrartial survey such as is being made by
the U.S. Nepartment of liealth, Ecducation and YJelfare.

Tublished Pamphlet ~ "Method for Netermining Asbestos Dust
Concentration" g

In an effort to obtain a wider circulation of the subject pam-
Thlet, the Sales Tromotion Comnittee was asked to coasider a nlan
vhereby sales departnents of the menber companies might distribute
the booklet to custorers.

The Sales Tronmotion Cormittee, after cue consideration, voted
negativelye.

Respectfully subnitted,

W.,D. Atkinson, Chairman .
Adr Hygiene & lifg, Committee



GEORGE F. JEFKINS
'Knowltpn, Quebec

November 24, 1965

¥r. H.E. Sunbury
Executive Secretary
Asbestos Textile Institute
P.0.Box 239

Pompton Lakes,N.J., 07442

Dear Herd:

It will be greatly appreciated if you will express
my sincere thanks to the President, Eoard of Governors and
menmbers of the Asbestos Tertile Institute for the extremely
thoughtful gift presented to me in atsentia at your last
meeting held at Buck Hill Falle.

: The i1lluninated scroll is truly a2 beautiful memento
ard while I am far from deserving the inscribed commendation
on the scroll, I shall certainly cherish this as one of my
most prized possessions. It will always occupy a plsce 4n my
home where I shall have 1t as a constant remirder of the
pleasant ard interesting essociation with the Institute and
211 its members, past and present.

¥rs, Jerkins and I would have enjoyed nothing more
than to have been able to accept wour President's kind
invitation to be present st the Buck Eill Falls meeting,
however prior obligations intervenezd.

Please extend my kindest regards to all present
at your next meeting and best wishes for the continued
success of the Institute.

Yours sincerely,

(Signed) GZORGE F, JENKINS



ASEISTCS TXTILZ TYSTITUTS
Feport of Fards Jarmery X5, 1606

Balence on Fard st Yast Revort.Sert.9, 1965

General Fund % £049.C5
" Sgvings Fund . _ . 21323.14%
Pestty Cash . 10.44
= $23232.63
Feceipts
To Savings Aund (Interest) 475.25
To Gerersl Fund (Fool Sales) 24.C¢
- 499,93
Total On Rand end Pecelved TZoBnz.u2
Tishursemante ' ;
Lrzal hetainer (3 months ending 11/30/65) 500.00C
37021 Travel 70.€8
e\ 2phone (4 months) 19<4.69
J'asting Expense (Cctober 1965) 607,12
Fibre Test Memual ixperse 598..,2
lanfbook Ixpense (3»c =3ition) 3.02
Sazcretary's Trevel 5u2 00
F.I.C.A. Tax 2).75
g°fice Rent (Tvo months) 83.32
E:hibit Expense 216.67
IZxhivit Irsurance (3 yrs) 135.09
ASTH dues (196€) 38.00
Printing & O0ffice Supplies 187.15 -
Tilovers (Dr.%.C, Shaw 25.70
Petty Cash,vouchers 16B-222 inclusive 161,59
3182.01
Ealance On ¥and as of Jan. 10th 206S0.61
Turnds
TGeneral fund (Pank statemert of 1/10/66 1877.40
Savings rfund 18728.19
Petty Cask sFund 18,02
Tétal Funds 20690. 61
Assets as of Jeruary 10,1566
Generel Fund 1677.40(#)
Bavings Fund 18798.19
Petty Cash on Fand ) 15,02
J\ccounts }'.eceivable (1966 Lues) : 92£0,00
(Book Salee) 1.0D0
Postage on Eand 2.04
Furriture & sguipment (M¥orminal 1'a1ue) 1.00 .
Total Assets §$29944.,65
T.22bilities (¥one)
Tet Yorth ' £29944, 65
{#) £1900.09 transferred from Sayings to General Fund 11/16/65
£2000.00 1/5/66

F°snectf,'u._}_y sub*itted,
T _'. ot ,b—uUL/L/
BT SR .J.“",__As:/t..-'l‘rea surer



Legal Counsel Rerort
February 11, 1966, ATI lieeting

.

T. Jay Flocken, ATI counsel, discussed several recent decisions
by the Federal Trade Commission on area price discrimination under
Clayton Act ¥#2(a), as amended by the Robinson-Patman Act. Area or
territorial price "discrimination™ occurs whenever a seller charges
different prices in different geographic areas or markets. Such
“discrimination™ is not illegal unless proven to cause the competi-
tive injury forbidden by the Clayton Act. The standards of proof of
such injury have always been a sore srot and the FIC's traditional
apprroach has been responsible for the common criticism that its
Clayton Act price discrimination decisions require "soft" competi-
tion in conflict with the Sherman Act's philosophy of "hard" competi-
tion; that sellers who compete effectively in the spirit of the
Sherman Act are inviting price discrimination charges under the
Clayton Act.

Hr. Flocken noted that in a series of cases, ending with
Dean Milk Co. (FIC Docket 8022), the FIC appears to be shifting away
from its old attitude toward territorial price discrimination and to
be gradually accepting the views of what Commissioner Elman calls
the FIC's “responsible critics™, At least, the FIC-is attempting to
announce meaningful standards, drawn from the basic antitrust policy
of nromoting competition.

This slow tentative shift after almost 30 years Has been accom=-
rlished by narrowly divided wotes in these recent cases. But Com-
missioner Elman is gradually forcing grudging Commission recognition
of his voint of view that competition--not protection of competitors
from price competition--is the ultimate antitrust goal,

Vtilizing I'r., Elman's cdissent in the Dean i'ilk case, counsel
elaborated on Elman's view that the proper standard for measuring
competitive injury at the seller level in area rrice discrimination
cases must focus on "the concdition of the market as a whole™ and
that the standard is not satisfied merely by showing temporary diver-
sion of business, minor losses in sales and profits, or temporary
shifts in market shares. Counsel also expressed doubt that the Com-
nission's rejection of a defense by PDean liilk-~that its discounts
vere in response to a price-fixing conspiracy among its competitors
.and that the decline in its competitors' profits resulted not from
Deants discounts but from a decline of prices from a conspiratorial
to a competitive level--would be upheld by the courts if challenged..

One pro-comnetitive result of the FIC's slowly changing attitude
has been reflected in the orderc issued by the Commission in recent
territorial nrice discrimination cases. These orders have tended to
prohibit only those area price differences in vwhich the seller's
price in a particular local market or its sales from a single plant
vndercut all the prices of its small competitors in the local marhet
involved. Formerly, tyrical FIC orders in such cases prohibited zrea
price discrimination in broad terms and, in the view of some critics,
tended to make pricing inflexible and unresponsive to the vagaries of
local market competitive realities, .




}inutes: Sales Tromotion Committee
Asbestos Textile ‘nstitute
February 10, 1966
Barbizon-Plaza iotel
New York, N.Y.

The Meeting was called to order at 9:30 A.l’. by the Chairman,

Renresentatives of all member comranies were present including
LGarlock, Inc,, except H.K. Porter Co. ’

Mr. Howard Bain, our A.T.YI. handbook editor, was present and we
reviewed in detail prepared copy for the third edition. 90% of the
editorial work has been completed and it is estimated by the June
meeting all of the editorial work and new photographs will be avail-
able and ready pending anproval and availability of new A.S.T.M.
specifications,

It was decided to not distribute the A.T.I. booklet on kethod for
Determining Ashestos Dust Concentration as requested by the Air
Hygiene & lanufacturing Committee, but to make this booklet available
if an? when customers request information,.

The A.T.I. display has been offered to the Franklin Institute Museunm
at Thiladelphia, Pa,, for a minimum of six months, maximum period of
two years. No word has been received to cate. .
Mr. Peele reported on what arrears to be increased activity on the
part of A.R. Simon Co., New York City, importers of European and
Japanese manufactured asbestos textiles. DNuantities during the past
three months have increased anrreciably.

Mr. Peele offered examnles of a new type of colorful sales promotion
literatu-e being used by U.S. Rubber throughout their entire indus-
trial cextile line, It is thought that a similar type of advertising
could be useful for the A.T.I. members in general as a sales present-
ation niece. lir. Peele will invite Reis Kanelow & Caldwell, New York
City advertising agency, to attend one of our coming meetings,

“There was a brief discussion of Carborundum Corp. new fiber boron-
nitride, for high temperature aprlications. Extremely high price
will probably prevent ready acceptance,

We referred to our Technical Commitiee study of weight tolerances of-
asbestos cloth under A.S.T.Ik. specifications, In addition, we asked
for the Technical Committee's recommendation regarding inclusion of
two or more wire inserted asbestos cloths in official A.S.T.li. spec-
jfications.

The meeting adjourned at 3:00 P.li.
Respectfully submitted,

W.S. Hohgh
Chairman



HINTTES: Asbestos Textile Institcte
Technical Comittee Report
February 10, 1965

The meetirg was held at Barbizon - Plaza Hotel, New York, N. 1.

ATTENDANCE: Edward A, Morris -~ U, S. Rubber Co.
Do T. Austin « U, S. Ruobbher Co.
G. E, Houghton < Garlock, Ine.
J. W. Havidns - Raybestos - lianhattan, Inec.
William Maaskant « American Asbestos Textile Corp.
Irvin Barpett - Johns » Manville Corp.
J. D. McCluer - H, K, Porter Co., Inc.
H. E. Sunbury - Asbestos Textile Institute
Ralph Marson - Ontario Research Foundation

(Representing Cassiar Asbestos Corp.)
. Paul Jo S’ﬂith - AOSQT.}:.

SUBJECTS DISCUSSED:

Revision of Tentstive A.5.T.11. Specifications, preliminary remarks. Tae
Technical Committee has been made the Taslk Group for revising all the
Tentative A.S,T..i. Specifications, There is an A.S.T.H. rvling thzi any
tentative specification not revised within S yeers of its 1list revzsioa

will be dropped from the Book of A.S.T.fl. Staadards., Several asre in or
near this condition: )

D 1571 - 58 T Asbestos Cloth. This has stood over S yesrs and had
to be revised before the end of 1965,

D 315 - 62T Asbestos Tepe.
D 1918 = 62T Test for Asbéstos Content.

The above two require revision durinz 1966 tu avoid runni=g too close
to the dead line.

This work was initiated in Noverber 1955 by the Technizal Comittes in
order to complete D 1571, Cloth, on time. A resume of thesc early wazie
ings will be given later

At the meetinz of this date, the éiscussion vas on D 1918 - £2T - Test
for Asbestos Content of Asbestos Textile liaterisls. The ccmrittee sp~:i
the major part of the day preparinz the 1lst Draft of s revision. This
draft will be circulated to all merbers of the Committee for their con.

sidzration and possible comments, sfter which s 2ad Draft mé7 be prepas=d
bas2d on commente. .



RESUME OF PREVIOUS MEETINGS:

November 18, 1965 at A.5.T.M. Headquarters, Philadelphia, Pa.

IN ATTENDANCE: D. T. Austin Irvin Barnett
- J. W, Havikins - J. D. HeCluer
. William Maaskant H. E. Sunbury

At this meeting the 1st Draft of D 1571, Cloth, was prepared using as »

starting point a prelinminary revision which Dr. Shaw had prepared beforn
his death,

This 1st Draft was circulated to members and on basis of corments by
correspondence a 2nd Draft was made using A.S.T.M. format of deeimal

paragraphing with metric equivalents for all U. S. Measurements and
Weights.

December 2, 1965 at 4.5.T.M. Headquarters - FPhiladelphia, Pa.

IN ATTENDANCE: Same group as November 18, meeting plus Paul J. Smith,
Senipr Assistant Technical Secretary, A.S.T.M.

At this meeting 2 3rd Draft was made based on scme recormendations f-om

Dr. Scroggie and Mr. P. O, Nicodemus. Copies of this draft were sent to
Mr. Nicodemus and Dr. Scroggle for their respective committzed.

January 6 & 7, 1966 st Marrictt Hotor Hotel, Atlanta, Georgia

IN ATTENDANCE: D. T. Austin Jo D. McCluer
J. V. Hawkins H. E. Sunbury
¥Willian Maaskant Paul J. Smiih (2nd day)

On January 6th, the committee mzde the 1lst Draft of a revision of I 315,
Tape, using experience gained on tae D 1571 which was zssumed to be
approved,

On January 7th, Paul Smith joined the committee and suvbnitted a letter
from Dr. Scroggie on recommended changes in the 3rd Draft of D 1572. The
committee spent this day going over these recomm2ndations, most of v.cn
vere accepted, snd prepared the Lth Draft of D 1571. Exceptions were
tsken by the committee to some of Dr. Scroggie's recormendatlons, at
reasons were submitted for each exception taken. This drafti was cir~
culated to all members for epproval. The committee wzs adviced by Mr.
Hicodemus that we would have until January 21st, to get cop:as to kum
for a letter ballot within the A=l cormittee. 20 copies wera sent to
Hr. Nicodemus and 10 copies to Dr. Scroggie for théir respsctive
comittees. letter ballots were sent out to merders of the A-L committee
by lir, Hicodemus,



In the n2etine, 3 2nd Draft of D 313, Tave, was preparsd based on
camests ty eorraspondence from comiitiee mcrdars.

Febreary 9, 1966 at Barbizon - Plaza Zoitel ~ Xew York, N. Y.

(T35 VILS A SFZCIAL MEETING AT 1:00 P.H.,, ONE DAY I
ATVANCE OF TEES KEGULAR TECENICAL CCMMITTEE iETTING.)

X APITTIOANCE: Eduard A. Morrds ¥illiam Mzaskant
D. T. Auctin Irvin Barnett
G. E. Hovs:ton J. D, MzCluer
J. ¥W. Bawizsas H. E, Sanborjp.

Paal J. Smith

At this mesting D 315 Tape, w2s egain discuceed and the 3rd Draft was
rsde. Ey cormon ceczsent of the comizice, T0is ¢rafit was to be iypzd i
tzuzl way and ccpies sent to Mr. Nicodemus ciid Dr. Scrogzie for th:ir
rezpective committees.

J. D, 2‘1301“81‘,
Cheirmzan of Yechnizel Comiiice



Finutes: ASRESTOS TEXTILE INSTITITE
FIBCR TESTING COIYTTEE
February 10, 19%6

The meeting was held at the Barbizon-Plaza
Hetel, New York.

In attcndaace:

J. Vironski Raybestos-lianhattan, Inc.
Dr. J. Axelson Johns-~-kKanville

J. Barnett Jehas~-Manville

F. Bcdycomb Johas~-Manville

G.F.A. Brink Lsbestos Coro. ltd.

D.E. Childers LE.K.Porter, Inc.

R.Dséds-Hebron Bzll Asbestos Mines,Lid,
Dr. R. Marson Cnterio Resear:z! Fowniation

J.L.Tucker A.T.I. Censulvant

Subiects Dizcussed

The new fiber testing manual is readv for the
printer. Mr. Sunbury has received orders from
various companies totalling 2790 compiets maauals
end 5026 copies cf individual tests. Based on the
lcwest printing bid, this brings the vricz per
manual to $£1.71 and the price per indivicual test
to 0.16. E&ince some members havz incicaicd thew
mayv purchase more test manuals then they hzave ale
ready pledged to buy and also since thare may he a
price concession fer the purchase of 30C0 instead
of 2790 manuals, the cormiitee recormiznds that the
Eoard cf Governers authorize the purciase of 3900
copies of the ccmrlete manual togethear with 5025
copies of individual tests.

Preliminary data was presented cn twc propssed
test procedures -~ one for the determination of
frictioral properties of asbestcs fibars and the
other for the determination of the amount of
spicules and unopened fiber bundles in milled
fiber. Further test data cn these pirdczduras
vill be gathered for presentation at the nesxt
meeting.
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3. A two man Task Force was appointed to follow
the deliberations of ASTM Committer A-4 3in
thoir efforts at revising the preerant ASTM
preczdurs for determining the magnnetic rating of
asbastos fibers., The magnetic raving test wa
now have in our test manucl follow: the presont
ASTM procedure very closely and the Fiber Testing
Committee feels it should krnow what changes,
if any, will be made in the ASTM piocedure so
that it can decide whether to make corresponding
modifications in our own procedure.

The Task Force will keep the Technical Comrittee
as well as the Fiber Testing Committee informed
of these developments,

Respectfully submitted,

Jd. P. Wronski



ASBESTOS TETTILE INSTITUTE

18 November 1965

Mrs, M, C. Shaw
563 Gates Stireet
Philadelphia 28, Pa.

Dear irs. Shaw:

The sad news of your husband's passing was indeed a great shock to
all of his friends and long time associates in the Institute. I
want to express on their behalf our most sincere sympathy to you in
the loss of your beloved husband, and to your children, liarilyn and
Myril, Jr., in the loss of their devoted father.,

"Doc' Shaw as he was affectionately known throughout the Asbestos
Industry, gave unstintingly of his time and talents to the Institute
over 2 period of seventeen years as Research Fellow, Executive Direc-
tor, and Assistant Treasurer, J}fore than any other single individual

he was responsible for the success and continued growth of the Insti-
tute.

Your husband was a most carable and efficient administrator of the
Institute's affairs, and commanded the utmost respect from our mem- -
bers and the entire Asbestos Industry, The fact that you were his
only assistant for those many years is known and appreciated greatly.

Dr. Shaw's fine Christian character and exemplary personal habits
were greatly admired by his associates, and those who knew him best
are lastingly enriched by their opportunity for close acquaintance
with him,

Our Industry has lost a fine individual, and an outstanding authorit)
on asbestos, and he will be greatly missed,

I have instructed the Secretary to make this letter a part of the
permanent records of the Institute, also to circulate it to the
Board of Governors,

At our next General l'eeting, to be held in February, I will inform
our members of this official action.

You may be sure that our thoughts and best wishes will go out to you
and your children on that occasion.

Yost sincerely,

John A. Brown, Jr. - President
nsg



lrs. Myril C. Shaw
563 Gates St.

Philadeliphia, Pa. 19128
December 2, 1965

Mre John A. Browm, Jr., President
Asbestos Textile Institute

P.C. Box 239

75 Center St,

Pompton Lakes, N.J. 07442

Dear Mr, Brovm:

Thank you so much for your letter and kind words
about lyril. To realize that iyril was so anpreciated
by all of his associates is a great source of strength
and comfort to me. ijyril always considered 211 of you
of the Asbestos Textile Institute as personal friends,
and he was so hapny to once again be a part of the
textile branch of the industry. He had marked the
dates of the next A.T.I. meeting in his '"date' book

and was looking forward to greeting and working with
all of you.

Please express my heartfelt thanks to the members
of the Asbestos Textile Institute for the beautiful
flowers sent to lyril and for their many expressions
of kindness and sympathy to me and the children.

Very sincerely,

(Signed) lirs. Myril C, Shaw
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"PHE ROLE OF FIBZRS AND WHISKERS
IN REINFORCEMINT"

Presented at the General Meeting

Asbestos Textile Institute
Ffebruary 11, 1966

dy
Joseph P. ¥Wironski
Head of the Physics Section -
Research & Development Dept.
Reybestoa-Nanhattan,Inc,
United States Asbestos Div.
Nanheim,Pa.

About the Author:

"Joe" Wronski wes graduated from the University of H¥innesota
in 1940 with a Bachelor of Chemistry degree. He received his
Masters Degree in Physics from the same institution in 1947,
and did further graduate work in physics at Ohio State Uni-
versity. -

He was at Battelle Memorial Institute for eight years working
on electro-optical properties of dielectrics, stresses in
thin walled pipes, and operations research. Prior to his
employment with the U.S.Asbestos Division of Raybestos-lan-
hattan he was with the Vestinghouse-Bettis Atomic Power Div-
1sion in Pittsburgh working on prodlems associmted with the
construction of muclear reactors for the Navy.

A member of the Asbestos Textile Institute's Fiber Testing
Committee for several years he is presently serving as it's
chairman.

By courtesy of Mr. Wronski and Kaybestos~}anhattan,Inc., the
full text of his paper 1s being distributed with the minutes
of this meeting.

aAny correspondenc'e concerning same ahould be sddressed to:

Mr, J.P, Vronski
Eead~ Physics Section
Research & Development Dept.
Raybestos-¥anhattan,Inc.
Manheim,Pa., 17545
BCS.A.
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THE ROLE OF FIBERS AND WHISXERS
<N REINFORCEMENT

When I was invited to give a talk at this meeting
it wasn't very hard for me to decide on my topic. The.subject
of fiber-reinforced materials has been of great interest to me
ever since I joined Raybestos-Manhattan about seven years ago ~-
not only because we at Manheim are very active in producing asbestos-
reinforced materials but also because I feel there is a great
economic future for fiber-reinforcements. The récent development
of strong, inorganic, fiber-like, synthetic materials called
“whiskers" and their use as reinforcements has further stimulated
my interest in the whole subject of reinforcements.

In looking over much of the recent literature on this
whole subject of fiber and whisker reinforcement:I have learned
a few things and gained a few insights which I would like to share
with you today. I am no expert on the subject. It would take
a lot more study and research on this subject than. I have done
to come anywhere near being an exvert. Even those I would qualify
as experts admit that there is a lot they don't understand zbout
fiber reinforcement. However, they have outlined the basic
engineering principles that govern the physical behavior of fiber-
reinforced composites. From these principles they have pinpointed
the properties of the fiber and of the matrix in which these
fibers are imbedded that are important in establishing the physical
properties of the fiber-matrix composite or reinforcement.

This is mainly what I want to talk to you about today; --
what are some of the simple, basic principles that determine the
physical properties of reinforcements? -- what makes a fiber-
reinforced material good or bad? In doing so, I hope to be able
to show you at the same time how asbestos fibers compare with some
of the new synthetic fibers as reinforcements.

First of all -- what are "whiskers" and why is there so
much to~do about them? Whiskers are inorganic erystals that are
grovn under special temperature and pressure conditions. The
conditions are such that the growth of these crystals takes place
primarily in one direction. They can be grown to a length which -
may be many hundreds of times their diameter. As we will see later
on, many materials can be grown in whisker form -- iron, silver,
silicon carbide and even sodium chloride, to mention a few. Not
all are novel. Silver whiskers, for example, were known to the
medieval silversmiths who knew that they could be made to grow
by gently heating a scratch made on freshly cast silver.
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‘One whisker material that has received a lot of atten-
tion lately is crystalline aluminum oxide -~ or sapphire. I have
a sample of this materlal which I'1l1 pass around for you to see.
The sample contains three different forms of the fiber. The slide
coming-up will show you what the. so-called "wool” form of this
fiber looks like when magnified a hundred times. Incidentally,

from here on I will use the terms '"fibers®' and ‘whiskers' inter-
changeably.

(See Slide #1 - Appendix)

These "wool"™ fibers are about ten microns (400 millionths of an

inch) in diameter and are up to about 1000 microns, or 40 thousandths
of an inch long.

Just for comparison, the next slide shows vyou the old,
familiar photograph of asbestos fibers as seen under an electron
microscope. Magnification is 35,000 times. The diameter of the
unit asbestos fibers is about 2 hundredths of a micron (less than
one millionth of an inch) and is about 500 times smaller than the
sapphire fibers you saw. I will point out later on how important
this difference in diameter is from the standpoint of reinforcing
properties.

(See Slide #2 - Appendix)

Many of the whiskers produced to date are extremely
strong -~ with tensile strengths in the millions of pounds per
square inch. But their high tensile strength is not the only reason
these fibers have created so much interest. They are also light.
It is really their strength in relation to their weight that has
stimulated so much interest in them. This matter of fiber weight is
very important when we talk about using the fibers as a reinforcement.
We add fibers to a matrix material -- such as resin, ceramic or
even metal ~- to make & composite that is stronger than the original
matrix material. This, of course, 1s what we mean by reinforcement.
The strength of the final composite will be somewhere between the
strength of the fiber we've added and the strength of the matrix
materizl we've used. We can add strength by adding more fiber.
But if the fiber is heavy. we are also adding more weight. In this
case we may wind up with a composite that has good strength --
say a strength as good as the strongest steel. But 1f its weight
is very close to that of steel we have gained very little -- and
have proably paid too high a price for what little we have gained.

In addition to their high strength to weight ratio many
of these new whisker materials possess another important character-
istic that makes them valuable as reinforcements and that is their
high modulus.



This matter of highemodulus brings us to the point
where I would like to discuss some of the simple mechanical
principles involved in fiber reinforcement and which, I hope, will
give us a better insight into the factors that affect the per-
formance of fiber reinforred composites,

i The next slide depicts a physical situation which I hope
will give you some idea of what we mean when we talk about the
modulus of a materisl. For those of you for whom this is old
stuff, piease bear with me.

(See Slide #3 - Appendix)

When a force is applied to a solid ~- whether the solid
is a piece of resin, a piece of wax, or a piece of steel -- it
responds to this force by changing its shape. For simplicity, we
can visualize any material as behaving like a spring. It stretches
a certain amount when it is pulled ana compresses a certain amount
when it is pushed. Our picture shows a condition of stretching -~
or tension. When a load is applied to this spring it stretches a
certain amount., The fractional increase in its length is called
strain. Vhen a load or strass is applied to the spring it strains
a certain amount. When the stress is doubled the amount of strain
it undergoes is also doubled., Triple the stress and you triple
the strain, etc. The modulus of this spring is the amsunt of stress
it requires to sirain it by a certain amount. In other words, the
modulus of a material is 3 measure of its sviffness.

How lez's ra=late this notion to a fiber-reinforced
material, The next slide depicts this condition.

(See Slide #,. - Appendix}

Here we have a composite subjected to a tensile load. The applied
force acting over the indicated area of the composite is the applied
stress. Under this stress the material siretches -- or strains.

If the fibers are strongly bornded to the mztrix, they will strain
right along with the matrix. The stress is shared by both the matrix
and the fiter. But, if the matrix has a smaller modulus than the
fiber -~ and this is usually the case -- the fibers will take over
most of the load, This sitvation is shown in the stress-strain
diagram.

This simple illustration depicts a most important aspect
of the whole problem of fiber reinforcement. It indicates why it
i5 desirzble to have high modulus &s well as high-strength fiber
for reinforcement. Under a given strain, the higher the fiber
modulus, the greater will be the portion of the load transferred
to the fiber. This is the way we want it -- because the fiber is
much stronger than the matrix, The primary function of the matrix
material is simply tvo support the fibers and to transfer stresses
to them.
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. I have tabulared tne moduius values for a few of the new
whisker maierials along wlth those for asbestos and glass fibers.

These data are shown in the next slide together with other important
values pertaining to these fibere,

iSee Slide #5 - Appendix)

Tou will nove, for example, that silicon carbide whiskers
have a modulus about five times ani a strength about twice that of
asbestos. Because of its high modulus, a silizon carbide whisker
could tsk2 over a greater share of the 1oad in a composite than an
asbestos Iiber could in the same matrix. In other words, fewer
silicon carbide whiskers than asbestos fibers would be needed to
take over the same amount of load. In addition, a silicon carbide
whisker» would support twice the stress of .an asbestos fiber because
of its two-fold greater strength. However, things are not all that
much in favor of th2 silicon cartide when we lodk at its strength-
to-weight ratio. On a pound-for-pound basis, silicon carbide would
actnally support only 50% more load than an asbestos fiber instead
of twice the lcad. The situation is even more dramatically illustratec
in the case of iron whiskers. Here iron, with over twice the
strength of astestos, in 50% weaker on a pound-for-pound basis.

1 present this table of modulus values to 3illustrate
how widely these values vary for different fibers. I now want to
back up a little and again take up the discussion about the importance
of the fiber mcdulus to the 1oad carrying characteristics of a
composite. I think I can ¢ this best by showing you the next slide.

{See Slide #6 -~ Appendix)

You will remember that high modulus fibers take over
more load than low modulus fiters in a composite. This means that
fewer high modulus fibers in a composite wourld be reguired to
support 2 load than would te required if the composite were made
of lower modulus fibers. The slide you see hers shows what fraction
of the load on a composite material the flibers take over. 4is you
see, this dzpenis on the fiber concentration as well as on the
modulus of the matrix material. These surves are for fibers in a
resin matrix having a modvius of 1/2 millisn psi -- which is a
typical valus for resins.

The curves are based on highly idealized conditions such
as perfect resin-to-fiber bondiing, porfezt alignment of fibers, and
pure transfer of stra2ss from rzsin 1o fider -~ no matter how far
apart the fibers are. 7These concditions almost certainly -would not
be realized in orartice. Nevertheless, they do provide an insight
into what relativs performance w: might hope 10 achieve for various
fiber-resin composites. You will note from these curvas that the
asbestos fibers in a composite containing 10% fiber by volume would
support atout 89% of & load imposed on the composits under the
idealized conditions I have just mentioned, At the same concentration
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and in the sam2 resin, glass flbers would support 2bout 707 of the
load. U=nzer these conditions the glass composize would faili before
the asbestos composite -~ simply because the resin =5uld nst support
the greater load imposed on is.

I now want t> bring out another important characteristic

of fibters that affect their performance as reinfsrcements. This is
the shape of the fiber -- or, more specifically the razio of the

length of & fiber to its diameter. The next slide shows why this is
{See Slide #7 -~ Appendixj

Ycu can imagine, first of all, that we have a fiber
reinforced material that is subjected to a stress -- a tensile
stress, say. This stress distributes itself vhroughout the whole
composite. The slide you see here illustrates —--'in a highly

schematic way -- the siresses acting on a single fiber within the
composite.

Essentially, there are two stress systems acting on this
fiter. One is a shear stress acting at the interface of the fiber
and matrix and the other & tensile stress acting on the fiber cross
section. We might think of the tencsile stress as one tending to pull
the fiber apart and the shear stress as tending o drag tne fiber
back against the action of the tensile stress. Under eguilibrium
conditions the tensile and shear forces are equal and when we go
through the simple mathematics expressing this condition we find
that the tensile stress on the fiber is proportional to the inter-
facial shear stress in the matrix multiplied by the ratio of fiber
length to fiber diameter,

It is this relationship between matrix shear stress and
fiber tensile stress that brings out the importance of the
length-to-dizmeter ratio of the fiber. Without going into a lot
of detail, the situation I have illustrated meens simply this:
when we use fibers in a reinforcement that are long in relation
to their diameter {have a high L/D ratio) then we can use a matrix
material with a lower shear strength than we could if the fibers
wer2 short in relation to thelr diameters. This can be a very
important consideration in designing a fiter reinforced composite.
In developing a fiber reinforced material we might be forced to use
a matrix material having a low shear stirength. 1In this c2s2 we
would want 1o use a fiber with a high length-to-diamever ratio in
order to exploit the Tull sirength of our fibsr. OCtherwise, the
reinforcement might fail under ioad due to shear failure of the
matrix long tefore we £xploilted tnz2 full strengih of the fibers.

" As you knocw, the unit, or ultimate, astextos fiber has
an extremely small dizmever. Although I have never seen eny figure
on what the average length of the ultimate asbestos fiber might be,
I have estimated from some of the published strength data that the
ultimate lengbh might be on the srder of 100 microns -- or sbout 4
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thousandtks of an inch. I so, this woulid make the length of the
ultimate asbestos fiber about 5,00D times its Siameter. The next
slide shows how this length-to-dismeter ratio compares with that for
other fibers. : -

{See Slice #8 - Appendix)

The data on the other fibers was.obtained from scattered sources,
One source will give one value and another will quote some other
value. However, I have chosen values that seemed typical to me.

If each of these fibers were used as a reinforcement in
some kind of matrix material and we wanted to exploit their full
strength -- that is, we wanted the fiber to fail under load before
the matrix material failed in shear -~ then the minimum shear strengt
of the matrix material we would have to use is that shown in the
last column. -

We can see from these figures that asbestos fibers, if
they could be reduced to their ultimate dimensions in a reinforcement,
would impose very small shear strength requirements on the matrix
material. Graphite and sapphire whiskers, on the other hand, would
have to be incorporated with a high shear-strength matrix in order
to fully realize their strength potentiels.

There is yet another factor concerning fiber-fineness
that is important. This has to do with the stresses that are built
up around the ends of fibers imbedded in a matrix. - The next slide
illustrates what I mean.

(See Slide #9 - Appendix)

The fibsr you see 1s a sapphire whisker imbedded in a
birefringent plastic. The plastic, with the fiter in it, is
stressed in the fiber direztion. Because of its birefringent
nature, the plastic produces different colors (interference fringes)
in those areas where the stresses are different. The blue areas
you see near the ends of the fiber represent areas of high stress
and the yellow coloration zlong most of the length of the fiber
represents about half this stress. The bluntness of the ends of
the fiber accounts for most of the high stress concentration at
these points. This means.that composites reinforced with fibers
having large diazmeters and blunt ends could fail under load much
earlier than small diamster fibers because of the high stress
concentrations produced 2t their ends. Also, you may notice that
the high stresses at the ends of the fibers extend a short distance
along the fiber length. For fibers with a small length-to-diameter
ratio this would mean that the high stresses would extend over an
appreciable fraction of the length of the fiber. This, obviously,
would also be bad from the standpoint of reinforcement.

There is good reason for all the efforts being expended
these days to develop high-strength, high-modulus fibers for
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Teinforcing purposses. Whoever can come up with a composite that has
all the strength properties of the hest of our present metals but
with only about a third or a fourth the weight would be in a
position 1> reap tremendous economic rewards., As an examnle of
what can be achieved in the way of fiber-reinforced materials, I
give you the following figures: the theoretical tensile strength
of a sapphire-whiske:r reinforced resin containing 50% resin by
volume is about 1.4 millicn psi -~ or sbout four or five times

the strength of the finest steel. And this composite would be only
about a fourth as heavy as steel. Using asbestos fibers opened
to their ultimate dimensions, a similar analysis shows that a
theoretical tensile strength of about 700,000 psi is possible;

-=- and, again, the weight of the composite would be about a fourth
that of an equal volume of steel.

It's doubtful that fiber-reinforced composites will ever
achieve these theoretical strengths. But there are reports that
composites with strengths well above the 300,000 psi strength of
fine steel and with densities well below that of steel have already
been developed. Cost and difficulty of fabrication are two of the
main reasons why quantity production of such composites is being
held back. The current cost of whiskers and other high strength
synthetic fibters is very high. The next slide shows you some
typical cost figures for such fibers.

{See Slide /10 -~ Appendix)

However, as you can see from this table, it is anticipated that
within the next ten years the cost of these fibers will drop by an
appreciable amount. On a cost-per-strength basis these fibers in
the future may well present a serious cthallenge to asbestos fibers.

Asbestos shouldn't have to take a back seat to any of
these synthetic fibers. When reduced to its ultimate dimensions,
asbestos has a tensile strength estimated to te about 1,500,000 psi,
a length-to~diameter ratio that is probably much higher than any of
the synthetic fibers now have or will ever have, ana, finally, a
modulus that compares favorably with many of the synthetics. But
the exvloitation of these excellent properties is going to take
research -- vigorous and imaginztive research; the kind of research
now being done by the producers of synthetic fibers. knd if we
are going to compete with them in the field of reinforcements, we
are going to have to learn a lot about the nature of the interaction
of asbestos fibers .with various matrix materials -~ the principles
that deta2rmine the bonding of asbestos fibers to other materials.

I think the rewards will be worth the effort.

Joseph P. Vronski
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FIGURE 11. AIR ANALYSIS TEST UNIT

.
Bravcssmbornn o o om s .

_ FIGURE 12. ALPINE TESTER

. o em s o o el mm wy mh e st



