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Review of the Fellowship Program
Introduction

The Asbestos Textile Institute was formally cestablished on
November 16, 1944 and included in the Constitution as adoptcd on that
datc are certain provisions with rcference to the Institutct's inter-
ests in research and the establishment of a Fellowship.

Article II, titled Purposcs,.scts forth, in part, as follows:
"The purposes of the Institute shall bc:

l. eS¢ PdOBDOEEOOSEOISDS

2s To lawfully promote the following activitics:

(a) The development of standards tiwrough rescarch,
practical tests, and othcr availablc means,
the application of which by individual manu-
facturers, will insure a proper measurec of
quality in ecach of the Industry's products.

(b) The development through research and other
means of new usces and markets for the Indus-
') tryt's products, recsulting in an incrcasecd
consumption and a grading up of the Indus-
tryt's products through the sale of better
quality asbestos textile matcrialse

Se To lawfully promotec and foster such Industry
policies and programs as will tend:

(a) To cultivaterthe good will of engincers,
distributors, 'manufacturcrs, and the con-
suming public, and to improve thecir ac-
ceptance of the Industryis products.

(b) To develop a more creative selling by the
Industry!'s salesmen, and to instill among
such salecsmen an attitude of courageous
aggressivencss in combating attaclks upon
the Industry, its licmbers, and its productsa

(e) To promote Industry welfarc through cooperative
resecarch, improvcd manufacturing, sclling
and distribution mecthods.

(d) To cooperate in maintaining open, frec,
unrcstrained and cquitable competition in
M a manner consistent with the laws of the
United States."
MS 003519
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Recognizing the important part that rescarch can play in the
development of an industrial organization, whether it be an indivi-
dual company or an assoclation of companies such as 1is represented
by the Institute, thc founders of the Institute spccifically pro-
vided that such an activity should be onc of the esscntial functions
of thc association. Realizing also, that many individual firms con-
. duct rcscarch in their own intercest and that advanccments tiarough
these endeavors are cssential to their individual growth, they werce
nceverticless awvarce of the nccessity for industry-wide developnent
vhich could serve to cnhance individual seccuritye.

It was cnvisioned that thc purposec and function of rcscarch,
as an Institutc activity, would in no way encroach upon the indivi-
dual company's resecarch and dcvelopment programs but would rather
serve to compliment such work through an industry=wide approach to
problcms of common intcrest. During rcccnt ycars, glass and ccertain
organic fibcers have made inroads in applications vwhere asbestos vas
formally used. In some cascs, the ncwer products scrve to a better
‘advantage than do asbestos textiles, however, in many cascs the new-
er products have found application simply through the performance of
a scrvicc whnich the older line of asbestos textiles vierc not designed
or intcnded to mect but wvhich could possibly be met if asbestos tex-
tilcs were improved in construction and composition to mcet the
specific rcquircmentse A general up-grading in composition and
quality would do much toward promoting incrcascd usage of asbestos
textiles, however, such a move on the part of onc or two individual
conmpanics might not cffcectively scrve to achicve the desired cnde.
The entirc industry must develop as a unit and be in a position to
engage in a unificd cffort to combat the invasion of substitute
materialse

During the course of this prescntation, an cffort will be made
to set forth the steps which have been taken by the Institute in an
effort to carry out the original conccptions of the rescarch activi-
ties of the Institute, and by thce Fellow in an cndcavor to conduct
the resecarch in accordance with the dircctions rcceived from time to
time from the Institutce.

Historical

The Technical Committce of the Asbestos Textile Institute came
into being at the General mecting of the Institute held in
Philadclnhia, Pa., on July 25, 1945, At this mccting the action
taken relative to the chunlcal Comnittce is sct forth in Paragraph
7 of the linutes of that mecting, as follovs:

"It was moved by lr. Iuchlcck and scconded by lir.
Gatke that a Tcchnical Committce be appointed.
The notion passcd unanimously. All mcembers of
the Institute arce invitcd to appoint represcnta-
tives to scrve on the committec, with alternatcs
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and/or tcchnical advisors if desired. It was decided
that the responsibilitics of this Technical Committee
should include: - standardization, product rcscarch
and deveclopment, considcration of standard nomcncla-
~ture,; finding ncw end uscs for asbestos textiles,
cxperimentation on combinations of asbcstos with
other fibrous materials, consideration of ncmber-
ship in the American Standards Association, pos-
sible selection of rcsecarch facilitics, considera-
tion of a textile fellovwship in somc University, ctce

licmbers present were asked to name’ their represcnta-
tives for this Technical Committec, and the following

arc the appointuents to date:

ASBESTOS TEXTILE COLPAIN A
JOHNS-MANVILLE CORP. He
J.
PHILADELPHIA ASBESTOS CO. Ae
Te

Je

RAYBESTOS-MANHATTALI, INC. Je
SOUTHERN ASBESTOS CO. Je

I+ Berngen

Coss
Tucker (alternate)

J. Scanlan

Ge. Tyson, Jr.(altcrnate)

We Weber (Tcchnical
advisor)

lie Vicaver

D. LicCluer

UNION ASBISTOS & RUBBLR CO. Robert E. Cryor"

This action was prececcded by considcration of the subjcct at the
meeting’ of the Board of Governors which was held in Philadc¢lphia on
Junc 13, 1945 vhere it was moved by iir. llarshall, scconded by

lir. Tcubner and unanimously agreed that action should be taken in

the cstablishment of a Technical Committcec,

, On Scptcmber 25, 1945 the Technical Committce held its first
meceting in Philadelphia, with ten members' represcnting scven member
companies being present. At this mecting, one of the discussions
eoncerncd the establishment of a fellowship by the Institute and
the following motion was unanimously agrccd upoh:

"o should appoint a subcommittcc to investigatc
possible institutions for cstablishment of a fel-
lowship. This investigation should includc pos-
sible locations, annual cost of thc fellowship

and typc of work to bec considcred."

MS 003521
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The subcommittee appointed was as follovs:

"r, Frederick
lir« Coss
lr. Yeaver®

On HNovember 16, 1945, the subcommittee met in Fhiladelphia and
the minutes of that mceting follow:

"The meeting was called to order vy the Chairman, lir.
Frederick at 10:30 A.ll. and the following is a sua-~
mary of the points covered in the ‘discussion:

Ae The question as to whether or not a fellowship
in a college or textile institute was needed at
the present time indicated a common agreement
that it does not seem advisable to establish a
fellowship until a definite program of research
has been outlined. It was further commented
that a fellowship could best be expected to carry
on a long range experimentation or development
program wiiich they felt was not a pressing need,

Be It was agreed that gathering factual information
suitable for use in the promotion program was in
order. It was felt that the services of a pro-
fessional testing laboratory could do a quicker
job of supplying useful information for use by
the Sales Promotion Committee. Such organiza-
tion as the U. S. Testing Laboratories, Pittsburgh
Laboratory and Electrical Testing Laboratories
were mentioned as possibilities in this program.

Ce After some discussion, lir. Coss suggested that
the Committee members analyze Fiberglas adverti-
sing, promotive literature, catalogs, data sheets
and publicity with a view to determining the
type of factual information that this competitor
has been using to promote tueir products. This
analysis would provide the basis for a question-
naire which is to be preparcd by the Coumittce
members., The purpose of the questionnaire is
to facilitate the gathering of pertinent informa-
tion from Institute mecmber companies in order
that a practical program of testing could be
outlined and then discussed with one of the
testing laboratories., Until such time as a -
program is laid out in at least outline form,
there is no reason to approach these laboratories
as to possible cost, time etc."

MT-002927
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liarch 11, 1946 the subcommittee again et in Philadelphia

and linutes of that meeting contain two sections rclative to the
establishment of the Fellowship. They are as follows:

m
Cn
Pa. and
ment of
Hinutes
follows:

'

"20 The question of a fellowship as discussed at the
last mceting was brought up again. At the last
meeting it was generally agreed that the desired
testing could best be handled by some commercial
Testing Laboratory. In the intcrim, however,
because of several points of experience mentioned
by Iir. Coss, this decision was reverscd and it
was agrced by all present that a fellowship of
the proper size and with the proper facilities
should be able to do the job better than one of
the commercial testing laboratorices. The feel-
ing was that the needs were for a creative job
rather than a routine testing servicec.

S« The following courses of action were agreed upon:

(a) Mr. Coss'was to get information on the possi-
bilities, tentative costs, ctc. from the
Ceramic Dept., of Rutgers, llorth Carolina
State University and Georgla Institute of
Technology.

(b) lr. Frederick was to obtain similar informa-
tion from the licllon Institutce.

(e) Lir. TJeaver vas to get in touch with the Bureau
of Standards to determine what pertinent and
useful information was in their files with a
view to making usc of it in case a fellowship
were established.®

June 14, 1946 the Technical Committee met in Philadclphia,
during that meecting the problcms related to the establish-
a fellowship were again rcviewed. The scction of the
of that meeting devoted to these considerations are as

"The afternoon session was devoted to discussion of
fellowship facilities. lir. Fredericl;, Chairman of
the Fellowship Subcommittee reported as follovs:

11/16/45 - At the first mceting of the subcommittee the
members analyzed competitive data and submitted a rcport
vhich was prescnted on 4,/11/46,

MS 003523

3/26/46 - Rutgers.

liet with Dr. Koenig of Dept. of Ceramics and discussed
facilities for comparative studies on glass, asbestos,
and other flameproof materials.
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4/4/46 - NMellon Institute

Subcomnmittee met Dr. Vleidlein at the Chemists Club in
N.Y.C. The Institute is ticd up with liaval Prograrnme
at prescnt. Dr. licidlein spoke of a slight possibility
for a vacancy in July of this year but probably not
until 1947, He thought that Armour Institutc, Battelle
Ilemorial Institute, Georgia Tech. and N. Carolina Statc
would be "loaded up'" at the present tine.

5/9/46 - U. of Pennsylvania

Subcommittee met Deans Arnold and Goff of the Towme
Scientific School. They had no definite offers to
make as there is a matter of policy to be detcrmined
whether a programme of industrial research will be
initiated. GSubcommittce reported that it "looked
like space but no facilities were availableo"

Penn. Statec College.

lire Coss talked with Dr. llenry at Buffalo. Dr. Henry
thought Penn State well equipped. After some cor-
respondence, the pilcturc becarnc coniuscd. Ilir. Frederick
then wrotc to Dr. ihitmorc explaining the proposition.
To date he had reccived no answers

The members present then proposed the following opinion;-

In order to expecditc the fellowship, we recommend that
a fellowship be authorized and cestablished at Rutgers
due to personnel, spirit and fecilitics available.®

On June 19, 1946, the Asbestos Textile Institute met in General
meeting in Philadclphia and on this occasion gave further considera-
tion to the establishment of a Fellowship. The Technical Committee
report presentced by lir. Vleaver rcviewed the work of the subcomnmittee
in its endcavor to find a suitable locction vherc a fellouship might
be established as well as a man for the position. In concluding
this section of the rcport, lir. Vicaver statcs

"Your Technical Commaittece voted in favor of estab--
lishing an asbestos fellowship at Rutgers Collcge,
and to consider Dr. liyril C. Shav for the position
it will create',

In consideration of the full report, action wvas teken in tiae
General meeting and the Iliinutes set forth this ection as follows:

"ir. Vlcaver, Chairman of the Technical Comnittce,

presented a report on recent activities of his

Comittece. It was the rccommcndation of the MS 003524
Tcchnical Committee that the Institute cstablish

a Fellowship at Rutgers College, and to con-

sider Dr. Liyril C. Shaiw as hcad of the activity.-’

Ir. Fabel moved that we appropriate a sum of $15,000.

a year, for two ycars, to sct up an Asbestos
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Fecllowship as rccommended by the Technical Com-
nittce. This motion was secconded and passed by
all companies presente.

It was understood that this Fellowship would
operatc under the Technical Committee who would
be responsible for its supervision and guidance.
Furthcrmore, the rccord of the man recommended
in the Tcchnical Comaittec rcport to hcad this
Fellowship, Dr. liyril C. Shaw, met with the ap-
proval of the group, but the full rcsponsibility
for sclecting a man to head the Fellowsiip was
assignced to the Technical Committec.”

The final step in establishing the fellowship was taken at the
General meeting of the Institute which was held in Philadelphia on
October 3, 1946+ The secction of the lilnutes of this mecting rclated
to thesc considerations are as follovs:

“Mr. Ylcaver, Chairman of the Technical Coumittee,
prescnted a report on recent activities of his
Cormittee regarding the establisliment of A Fel-
lowship Program at Rutgers University (copy at-
tached). A discussion on thc aims and purposes
of the Fellowship followed, and lir.e Gatke stated
his acceptance of the Program outlined by the
Technical Committece. Since we now have 1004 ac-
ceptance of the Fellowship program as outlincd
and approved at the Junc 19, 1946 General mcct-
ing, the Chairman of the Technical Committec and
the Institute lianager vicre instructed to take the
nccessary steps to employ Dr. Liyril C. Shaw and
to establish the Fellowship at Rutgerse

Mr. Viakem moved that the llanager contact, TEST,

FLINT & CO., to have them calculatc the asscssment

of cach mecmber company for this Fellouship--this
assessment to be based on 1945 production figurcs.
Motion scconded by lir. liarshall, approved unaninously.

Iir. Vleaver tlicn read thc proposcd wvorking agrcemcnt

as prescnted by Dr. Shaw to the Technical Committec.

It was suggested that this working agrccment be -

clcarcd vith the legal departments of Cadwalader,

Vlickersham & Taft and when approved by then; should

be distributed to all ncmber companics. After the

vorking agrcecmcent has been finally approved, the
Prcsident was authorized to complete the contract:

with Dr. Shaw--this contract to be dated October 1, 1946,

The lianager was then rcquested to contact Dre Shaw
and arrange for him to mecet writh the Technical
Committeeg."

MT-002930
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PURPOSLES OF A FCLLOUSHIP
Ol ASBIGTOS RISEARCH
AT RUTGIRS ULNIVDRSITY

"T wish to present on behalf of your Technical Cou-
mittee a brief rcesume of tiic reasons for rccomacnd-
ing that a fellowship on asbestos rescarch be instated
at Rutgers University.

The agenda that wras handed to the Technical Commit-
tce for action at its organization meecting included
a fellowship for the study of asbestos. A sub-
comnittce was appointed to the task of considering
a fcellowship, the scope of such fellowship, investi-
gation of institutions wherc a fcllowship could be
established, facilitics of such institutions to do
the kind of "rescarch applicable to asbestos textiles,
yearly cost, etc, The subcormittec hield its first
meeting and discussed the undertaking, with the
negative rcesult that no benefit could be scen that
night not be obtained from a commcreial tcsting
laboratory. However, we are all conscious of the
compctition of glass fiber and it was decidcd to
study the rcasons sct forth in advertisemcents of
Owvens-Corning Fiberglas Corp. to promote the use

of glass textiles in fields vhere asbestos had

had the call,

At the second mecting the sub-committec discusscd
its study and decvcloped the fact that the asbestos
textile industry docs not have certain facts on the
properties and performcnce of its products, facts
established under the autiiority of rccognized
institutions and published in recsponsible cngincer-
ing reports. Such information could be developed
by a fellowship if established at a suitable
institution. Among thc topics considercd and
wvhich have becn mentioncd for investigation are:-

a. Heat resistance of asbestos textiles when ap-
plicd where high temperaturcs arc in contact
with only onc side of the textile moterial,

be Lifc tests to determine, the uscful period of
various grades at clcevated temperaturcs, as
might be disclosed by continuous application
to hot surfaces for periods of 30, 60 and

90 days. MS 003526

ce. Flcxural strength, a property of very lov value
in fiberglas,.

d. Safe working tempcraturcs for wvhich various grades
of textiles may be recommendcd under authority of
enginecering testsa
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e+ Rodcnt resistance. It 1s known that rats will
go thru cencretc, thru aluminuma, and into magnesia
pipc covering, but it is hoped that asbestos
cloth is a barricr.

Othcr long~range projects have occurrcd to the
Sub-committee such as

(1) a study to determine cccuratcly the constitu-
ents of various typcs of asbestos;

(2) to find out vhy there is considerable varia-
tion in the analyzed percentages of water of
crystallization in diffcrcent lots of fiber,
and what effect this has on performance of
the asbestos;

(3) a study of the opcning of asbestos so s to
scparate fibers without injury, and

(4) to determine the wmaximun degrce of fiberizing
and mecthods or technique of tcking advantage
of the grcater strength possible of attain-
ment in twisting together very finely
divided fiberse

Confidently cxpecting that those mcmbers who vierc not
precsent at the Generel liceting held Junc 19, 1946, would
concur in the uwnanimous action of thet mecting, I pro-
ceceded to have Dr. Shaw visit nicnbers of the Institute
and notified Rutgcrs University. Subscquently I re-
ceived from Dr. John H. Koenig, Dircctor, Dept. of
Ccramics, a tentative agrecment covering the proposed
fellowship, which is hereby made part of this rcport.

The cost breakdown on a one-ycor bosis is as follows:

Salary of Rescarch Spccialist-~=~-- $6,000.00
Equipment, supnlics, ctCe-=-===-~-- 750,00
University overhcad------=----ceua- 750,00

&7 3500000

Dre. Myril C. Shew visited Raybestos-lianhottan, Inc.
at Manheim and made a very favorable impression. He
also visited othcr members of the Institute but de-
ferrcd sceing all plants until later,

It may be in order to mention thet as an industry we

have been prodded by the continual flow of advcrtiscd
applications of fiberglas to o rcalization of hovw

littlec we have that can be uscd to foster the use

of asbestos, MS 003527

The Fiberglas Corporation spent frcely and the re-
ward has been many fold. Ve all know of the large
staff of rcscarch and development cngincers that
has worked for scveral yecars in accumulating the
information that supports fiberglas in its manifold

applicationss PROD U CED
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The 9th Annual Report on Industrial Rescarch Pro-
gress at Armour Rescarch Foundation of Illinois
Institute of Tcchnology lists glass fibers as

onc of the 41 projeccts that werc complcted in
1945,

Becaring in mind that to foster the usce of asbestos
it bceomes esscntial to give it publicity, wvhat bet-
ter way can be suggested than a fellowship that
would in itsclf be an item of publicity? and that
facts developed by it would be ncws for publica-
tion in Enginccring Journals.,

It has bcen suggested thet I prescnt at this mect-
ing a tcntetive progrem. I feel that the topies
alrcedy sct forth arc o tentative program. Your
Teehnical Committce will be glad to rcececive sug-
gecstions to cnlarge or modify the scope of the
work, "

Jo ll. Vlcaver, Chairman
Technical Committee

MS 003528
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INDUSTRIAL RIESEARCH AGRTUZLIENT
betircen
THE TRUSTEES OF RUTGINS UNIVIRSITY IN
HNEV JERSLY
v and the
ASBESTOS TIEXTILE INSTITUTE

Prcamble: For the purpose of promoting uscful knowlcdge, the
Trusteces of Rutgers University in New Brunswick, New Jerscy, here-
after described as the University and Asbestos Textile Institute,
an organization having a place of business at 12 South Twelfth
Strcet, Philadelphia, Pa., hcrecafter described as the Donor, hercby
enter into the following agrccuent.

Title: The project to be cstablished under this agrcement shall be
known as the Asbestos Textile Institute Fellowshipe

Purposg: Thc'object of this work is to conduct rcescarch to foster
the proper utilization of asbestos textiles and extend thelr usce

University's
Responsibility: The University agrces:

1, To furnish such land, buildings, laboratorics and
equipment as may be availeble for the work to be performed.

2. To designatc the dircctor of thce Departoent of
Ceramics as its agent in the administration and supcrvision of
the project.

3. That thc rcscarch specialist sclccted to carry on
the work shall be acceptable to the Donor and shall have the
nceeessary qualifications to conduct the works.

4, To furnish the Donor with rcports of progrcss made
under this projcct at intecrvals of two monthse.

5. To furnish the Donor with a full and complcte report
of the work donc and rcsults attained under this project at the
expiration of this agrcement,

Donorts
Responsibility: The Donor agrecs:

" l. To contribute for the support of this projcet the sum
of $7500,00 payable on October 1, 1946, to Rutgers University.

2o To designatc the Technical Committce of the Asbestos
Textile Institute, Jeo M. Vlcaver, Chairman, as their agent and
representative for consultation.

MT-002934
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Mutual
Undertakings: It is mutually agrcced:

l. That thc work shall bc carried on undcr the supcer-
vision of thc dircetor of the Department of Ceramics.

2 That no publication shall bc madec of the results at-
tained under this project during the life of this agrccement or
after submittal of the final rcport, cxcept by mutual conscnt.

S« That thec Donor shall bc entitled to all patent
rights that may arisc from this rescarch projccte

Lifc of ’
Agrccement: This egrecment will beeome ¢ffcecetive October 1, 1946,
and shall rcmein in forcc and cffect for a period of one year
from that timece.

This agrcecment may be rcencved by mutual consent upon
its expiration., Such rencwel may be ceffceted by cn cexchonge of
letters, or, if nccessary, by the cxeccution of o supplecmentary
agrccments '

In wvitness whercof, the respective partics hereto have
caused this instrument to be cxecuted as of the first day of
Septecmber, 194C.

Rccommendcd:
Collcge of Ingincering

Dean Approved:
The Trustces of Rutgers University
in New Jcrscy

Dircctor By
Department of Ceramics President of the University

Asbestos Textile Institute

By,

(Name and Title)

MS 003530
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(Agrecement with Dr. Shaw supplemental to the Industrial Rescarch
Agrcement betvecn the Trustees of Rutgers University and the
Asbcstos Textile Institute)

INDUSTRIAL RESEARCH AGRELIENT

AGRZELENT entcred into this day of October, 1946,
between HYRIL C. SHAW, hercin ofter-referred to as Rescarch Special-
ist, and ASBESTOS TIDXTILE INSTITUTE, a non-incorporatcd tradec as--
sociation having its principal office in the City of Philedclphia,
hereinafter referrcd to as the Institute.

In consideration of a substential contribution to be made
by the Institute to Rutgers University for the support of a projcet
known as the Asbestos Textile Institute Fellowship to conduct rc-
scareh to foster the proper utilization of asbestos textiles and ox-
tend their usc and the cmployment of the Research Spccialist by
Rutgers University to administer the projcct; it is hercby agreed:

le The Institutce will contributce Scven thousand five
hundred dollers ($7,500) to the support of said projecct.

2+ Thc Rescarch Spceialist will promptly ond fully dis-
closc to the Institute any and all inventions rcccived, discovered
or made by him while cengoged on seid projcct vhether solely or
jointly with others and dircetly or indircctly rclating to the
utilization of asbestos textiles or an cxtension of their usc and
that he will not at any time without thc Institutc?!s consent dis-
closc such inventions to any person, firm or corporation other than
the Institutc;

He will fully cooperate with the Institute in sccuring
letters patent for said inventions cveryvwherce upon the Institute!s
request so to do and at its cxpensc;

He will and docs hereby assign to the Institute or its
noninec 21l of such inventions, 2ll gpplications for lctters patent
filed thercon and all letters patent wihich may issuc thereon;

He will cxccute all proper papers and documents and per-
form all other lawful acts which the Institutce decms nccessary to
cnable it to securc patent protcction on such inventions and morce
full vest the Institute with title therein and thercto in any and
all countrics,

IN UITNDSS WHEREQF,, this agrcement has been duly cxccuted
and delivered this day of Octobcr, 1946,

Rescarch Gpeeialist

ASBESTOS TEXTILE INSTITUTE
MS 003531 DaEe et

By

Precsident
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Fellowship Projects

Immediatcly following the establishment of the Fellowship at
Rutgers University the Technical Committee initiatcd discussions re-
lated to the establishment of a project list for the Fellowship.

The Committee met on November 15, 1946, and at that time rcvicwed a
list of thirty prospcetive projects for inclusion in this work,

From this 1list, twelve specific projects werc sclected to constitute
the first Fellowship program. This progran wes submitted to the
Institute in General Mceting on Deccember 12, 1946 and unanimously
adopted. The program was as follows:

Program I

Group I.

1,
Lo

4,

Se

&e

To
8o

Group

Determine abrasion resistance of various types of
wreave in asbestos garment clothse.
Determine comparative abrasion rcsistonce of the
stoandard grades of plain weave cloth weighing 2.50
pounds pcr squarc yard. )
Determince flexurel strength of various grades,
wveights and weave constructions of asbestos clothse.
Determine tensile strengths of various groades,
7eights and weave constructions of asbestos cloths:
2) by the grab nethod
b) by the strip method
Determine at what temperature test specimens should
be held in a drying oven and for how many hours, to
attain constant weight. There is good reason to be-
licve that the long cstablished practice of drying
for onc hour at 1109C (230°F.) docs not disperse all
of thc absorbed water.

Tests of various grades and weights of asbestos cloth
applicd upon a hot surfacc for ' 30; 60 znd 90 days at
temperaturcs of 400°F.. 450°F,, 500°F., and higher,
Safe working tcmpcraturces for which verious grades

und types of asbestos cloth should be récommended.

Iiake tests to determine the grade and weight of
asbestos cloth to be recommended for a) Firc blankets,”
b) VWielding curtains, c¢) Theater curtains, d) Draperics,
e) Asbestos gloves and mittens; hoods and helmets; '
coats and coveralls.

II,

A study of the chemical and physical propertics of
asbestos in its various types to inform the Reseorch
Speceialist on the fundamecntels of the Fellowship
WorkK.,
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2. Develop a simplc proccdurc for classifying fibcr os
to staple lengths, to obtain morc accurate dcscrip-

tions than
Teste

Group III,
X, Compile for 8-cut

for various gradcse.
standards for the asbestos industry. -

Group IV.

e Develop a method to detcrmine the nagnetic rating of

arc obtained by the Qucbece Shaker Screen

y 1l0-cut, 1l2-cut, 1l4-cut, 1l5-cut,
18-~cut, 20-cut, Z2-cut, 24-cut, 28-cut yarns, o teble

ziving diamcters, turns pcer inch and tcnsile strcngths
The object is to cstablish

chrysotile fiber in terms that will cvaluate the
fibers® clecctrical propertiecss

On July 15, 1949 the Tcchnical €oumittee again considercd the
work of the Fellowship and. at this time, encndcdG the progroni as

follovs:

I) It was rccommcended that the work and rcsults of the fol-
loving investigations be written up as progressive and com=-

plcte reports. Thesce reports arc to be prescntcd to the

Program II

Technical Committece and the MNews Releasce Committee of the

Institute for editing prior to publication and for authori-

zation of publication:

l"ao)

1-b.)

2e

4,

ITD. It
jects be

Determine the comparative abrasive resistonce of
various grades, weights and wcave constructions

of asbestos clothse

Deternine the comparative flexural strength of
various grades, weights and weave constructions

of asbestos cloths,

Deternine the comparative strengths of various
gradces, weights and weeve constructions of

asbestos cloth by
a) The grob nethod
b) The strip method

Determine the time~temperaturc rclationship which,
with rcasonable laboratory facilitics will result

in a sample of cloth attaining constant weighte.

Investigate methods of determining the firc or
flaming resistance of the scverel grades of

asbestos clothoe

was further recomnended thot the following pro-

actively pursucd by the Fellow:
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Expose various grades and weights of asbestos cloths
under controlled conditions for such pcriods of time
as arc found neccssary to hot surface tempcraturcs
of 400 degrces F., 450 degrces F., and higher as de-~
sircd. Determine some critical property such as
tensile strength before and aftcer cxposurce.

Determine the applicability of osbestos textile pro-~
ducts feor clectrical purposcs which can be ultimately
applica to the unwvoven fibers,

Develop a procedurc for classifying asbestos fibre
as to length vhich will be more accuratc than the
Quebee Standard Testing Machine.

Accumulate data on physical and chemical propertics
of asbestos (primarily the chrysotile of commerce)
in order to dctermine many of its fundamcntal
properties. Such a study to include:

(a) X-ray analysis, with o view toward identify-
ing certain fibre; toward dctermining the
crystel latticc; toward dctermining its atomice
structurc; and toward dctermining the molecu-~
lar sizc and shapce.

(b) Thermal analyscs, with a view toward assist-
ing in detcrmining physical, chemicel and
thernal properticse. '

(¢) Chemiecal analysise.
Tcst chrysotile for sodium chlorpide and other
contamine tion,

(d) Fibrc strength,

(e) Potcntial fibre sub-division

(f) Stiffness or harsihness if fibre,
(g) Hlcetrical propcrtics of fibrc.

(h) lethod of dectermining sub-division of fibre,
say for cxample by surfacc arca.

Decternine if variations in types of chrysotilc
asbcstos bear any rclation to the performance--

(1) Diclectri- strength

(2) Resistivity in mcgohm

(3) Thermal conduction MT-002939

(4) Acid Resistance

(5) Adhcsion to rcsins

(6) Pcrmcability to saturating compounds

(7) Easc and cxtcent of fibcerization .

PRODUCED
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6. Investigate the time-tcmperaturc rclationship on
tcnsile strength of asbestos fabricse

Te Attcrupt to kecp informed of developments in safety
clothing.

8e Keccp advisced on dcvelonments for synthesizing asbestos
from scrpentine or other raw matcrials.

This action was submittcd for approval at the General liceting
of the Institutc hcld on September 16, 1949 and unanimous approval
was rcceiveds

On July 27, 1950 a special mceting was called to rcconsider the
Fcllowship program. Thosc members who were in attendance to discuss
this work rcprescnted nicmabers of the Board of Governors and of the
Technical Committec. Concluding these discussions, the folloving
project list was approvcde :

lo'

Ze

4,

Oe

Program III

Continuc the work on thc heat aging test for asbestos
textiles so that satisfactory spccifications may be
concluded with Vestinghouse Hanufacturing Co. and the
Federal Agencicse It was uwnanimously agrceced that the
nececssary funds, not in cxcess of $1000, would be pro-
vided from the General Fund of the Institute to pur-
chase a furnacc for these tests after such a furnace
had rccecived the unanimous approval of the ncmbershipe.

Gather information and publicize the usc of asbestos
textiles for pipe covering purposes. Dcvelop a suit-
able cloth for such purposcse

Determine the tcempereaturce resistance of five standard
gradces of asbestos cloth,

Make a comparison of asbestos textiles with glass-
asbestos combinations, glass and duck with rcspect to:

a) Abrasion recsistancc before and after resination,
b) Conformity and slippagco
¢) Heat and moisturc degradatioi.
d) liildew and soil aging tcste

v MT-002940

¢) Alkalinec resistaincce

Comparc firc and flanc rcsistance of asbestos textiles
with glass and glass-asbcstos combinations.
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On larch 19, 1951, the Fcllouship nrogram was again reviewed
by the Technical Cormittce and it was agrccd that the program adopt-
ed July 27, 1950 should be continucd and threce additional projeccts
should bc added for considcration following the completion of the
work on thec first five subjeccts listcd on the previous schedulce

A. Obtain up-to-date chcuical, {-ray and spcctrographic
analyscs of chrysotilec. Such analyscs to include
the determinations for: kg0, 5i0s5, Al50:, Fc0, FeoOgz,
Ca0, Nas0, K20, H50, CO5, and Ighitioill Loss.

B., Review the methods for determining magnetic iron
content of asbestos. In view of the apparcnt
unrcliability of present methods of making these
determinations it was felt advisable to rcvicw
tiae whole subjcct and explore neyr approaches
for making such dcterminationse.

Ce Investigate the acid degradation tests for asbestos
textiles. Some specifications, spccifically one by
Consolidated Edison, rcly upon the rcsults of such
a test and it was felt that an investigation of the
subjcect by the Fellowship would scrve to cnlightcn
the membership regarding the value of rcsults so
obtained.

Thus, it will be obscrved that the burden of formulating the
rescarch progrems hes, far the most part, bcen carricd by the
Tcchnical Committce of the Institutce, hewever, on onc oceasion,

July 27, 1951, the Technical Comaittce met with the Doard of Gaver-
nors for the purposc of rcvicwing and rceformuleting the work to be
engaged in by the Fellow, In all instances, however, the actions

of the Technical Committec were in the form of recommendatiorns vhich
verc prescnted to General lectings of the Institute and on all oc-
casions these rceomncndgations verce approvede

The cxecution of the scvercl programs has been, in large ncasure,
left to the discrction of the Fcllow., The programs werce usually
set up with the projcet listings in the ordcr of importancce and pre-
ferred priority of attention. Vhencver possible, this ordcer vas
followed in the investigational vork, however, the availability of
test equipment and the time of duration for certain tests permitted
the eonsideration of scveral projects having lower priority ratingse

In rccent nectings during the coursce of discussions rclative to
the Fellowship work therce have been cxpressions to the ceffcet that
much of the work undertaken by the Fellow has been more or less non-
productive in providing publicity material, since few of the pro-
jects have been renorted as compicted investigations. In order to
clarify thc position of thc Fellow in this rcegard, an accounting of
the work timus far accomplished against the work assigned may be of
interest,
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Investigation Rcports

Abrasion Rcsistancce.

It will be obscrved that the first two programns arc very auci
the samc and the projccts therein listed werd the chicf concern of
the Fellow umntil July 27, 1950. Projccts 741, ;2 and ;5 of tho first
program ond ;jla and ;b of the sceond program werc conccrncd vith
1) the development of a machine for making abrasion tcsts of asbes-
tos textiles and 2) the detcrninations and cvaluction of the avbra-
sion resistance and floxural strength cheracteristics of asbestos
tcextiles.

It may be of intcrest to note thet included in the report dated
liarch 23, 1947 arc photographs showing tihc Abroadoflcex mochince which
vas in operation at that time, four and onc-half months aftcer the
problem had becen prescnted.

On liorch 27, 150 & complete report was issucd vhich coverced the
development of the A.T.I. Abradoflcx and ovrescnt.d en cvaluetion of
tcst work on a great many represcntative asbestos textiles. In the
Bullctin, A4.S.T.l., February 1952 anothcr publiecntion covering this
subjcct was prescntede.

In addition to this reportcd worlk, uorc tiwcn onc hundrod indi-
vidual abradoflex tests have been run for aciiber comnanys of the
Institute on spccial or unique fobries. This additional work has
affordcd thc Fcllow an opnortunity to thoroughly study the capabi-
litics of the Abrcdoflex and cstablish its uscfulness but the rc-
sults of thcesc cfforts have not been reported to the Institute for
genceral circulation.

On thc basis of thc reports noted ebove and sincc there has not
bcen an cxpression by the Technical Comiittoc inaicating the necd
for furthcr work.on this subjcet, wc have considercd this work
conplctcda

Tcnsile Stroength

Projcet ;4 in the first progsram and project ;2 in the sccond
prograin arc concerned with tcensilce strengtin deteruiinations on asbes-
tos textiless. On HMarch 27, 1950 a rcport was issucd cntitlced
"The Physical Propcertics of Asbestos Textiles™ and, ailong othcer
sub jcets, therce vas prescnted a thorough considceration of  thie ten-
silc strength propertics of these nmatericlse  On April 135, 1950
an additional rcport cntitled "Tensile Strongth Deteruination® was
subnitted and in this, « counpaerison of tcnsile strongth deternina-
tions by thce greb ucthod and the strip nethod vwas prescnted. With
the prescntation of thiesc two reports this work has becn considercd
completed. Howvever, cven though thesce investigations covered all
of the toxtiles avoilable to us for this work.and those cloths
were folrly roprescntative of the industry, it veas the opinion of
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the Technical Committcce thet the data prescnted was somcwhat confi-
dential in naturc and, thercforc, should not Le given cireulation
outsidc of the Institute nenbership.

To datc there has been no cexpression of further intercest in
this subjcet nor havce vwie been dirceted to procced with additional
test work. Thercforc, on the prescnt basis, this work is con-
sidcrcd complctc.

Drying to Constant Yicight.

Projcct ;/5 of the first program and projcet ;'3 of the sccond
progran rcfer to onc step in the proccdurce for making asbestos con-
tent deterninations. On Ilfarch 27, 1950 a commplcete report cntitled
"The Asbestos Content of Asbestos Textiles" wias issucd and in that
report specific rcecormendations vere prcscntcd rcgarding the subjecet
with which we arc herce conccrned. On the basis of this rcport,
this projcct is considercd couplcted.

Iloyic Sprecad Tcsts

Projcet #4 in thc sccond program is rclated to the investiga-
tion of mcthods for dceterumining the flanc spread resistance of
asbestos textiles. In April, 1951, a commlctce rcport covering this
subjcet was subnitted. Therce has beon no action teken by the
Techinicel Counittee as a whole vherein this report has becn approved,
houvcver, individual 1CIIDCT 8 nheve oxnrossbd sctisfaction with the
pTOSCDtuthn and Ir. Ge. V. Taylor, Sriall & Porlcs Limitcd, cxprcssed
much intcercest in the work. This projcet is thcrcfore considcrcd
complcte and until further dircetions arc rc .ceived additional work
is not contcmplatede.

Projcet ;5 in thce third progrom sccks a comparison of zlass and
glass-asbestos textiles vith asbestos textiles as related to fire
and flanc resistancc. However, the Technical Cowmittcee has indi-
coted thet this work, and all othier vork whcrcin asbestos-glass
conbination textiles arc to be investigotced should be held in abey-
ancc until norc is lcarncd regarding the charscteristics of
asbcestos~-glass textilcese

Elcvated Tenperaturc Charccteristics of Asbestos Textiles

Projcct ;/6 in the first prograu, proguctg “l and 7,6 in the
sccond part of the scecond progran, and projcects A1 and ;3 in the
third and fourth prograiis arc all rclatcd to studics to deternine
thce eleovated tenperaturce charceteristics of asbestos textiles.
This probloil has been wnder investigation for tiic past scveral
nonths and full rcports have been iasu A e

Projcets #7 and #8 in the first progreoia arc dircctly related to
this work and althoush thesc projects hove becn discontinucd for
Fcllowship consideration, souce rccownicndations may Le possible as
a rcsult of the findings prescnted in the above rcport.
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Cheiiical and Physical Propertics of Aslcstos

Projcet ;1 in thc sccond part of thce first program and project
#4 in thc sccond part of the sceond progrom arc rclated to funda-
nental considcrations of the asbestiform nincrels. A considerable
auount of  this work. has been carricd out and much of it published
in our carly progrcss reports and in the report cntitled Y"The
Asbostos Content of Asbestos Textiles'". Howrever, at the joint
nceting of the Board of Goverinors cnd the Tecimiical Cormittce held
on July 27, 1950, it was unaninously agrcced that 2ll vork of a '
fundaicntal neturc should be discontinucd and therc has, thercforc,
been no further vwiork cloing thesc lincse

Clessificetion of Asboestos Fibers

Projcect 742 in the sccond part of the first program end projcct
73 in the sccond part of the sccond prograil wrc rclated to the
cstablishinent of a ncthod for classifying asbestos fibers as to

. staple length in ordcr that morc accuratc descriptions may ve ob-

tained than arc given by the Quebec Shaker Sercen test. Vork in
this conncction was initiatcd and rcports :f11, April 7, 1S49;

i#13, Scpte 16, 1949; and ;14, Dccerber 8, 1929 sct forth discussions
rclatcd to the work umdertalien.  Houcver, with the csteblislment

of program III on July 27, 1950, this projcct wres dropped and therc
has becn no furthcr consideration given to this problcil.

Asbestos Textiles for Pinc Covering

This projcct vas developed and proposcd at the joint nccting of
the Board of Governors and Tceehnical Cormmiittece held on July 27,
1950, As this investigation progresscd Johns-licnville Corpe,
introduccd an asbestos tepe as a possible solution to this problem
and the Fcellow was assigned the task of dcternining the procticabili-
ty of such applications. Vith the cooperation of Johns-~lianville
Corpe rcprecscintatives e were offorded an opportunity to nake a
study of this naterial at the New York Shipbuilding Company.
The complete report on this nhasc ol thids problcu vas nrcscented to
the Institutc on Junc 20, 1S52.

A sccond phasc of this investigation covers the developiient of
an cluninun clad asbestos textile for this purposc. It has sincc
develoned that such a naterial nay be nost uscful in apnlications
othcer than pinc covering and, rccogcnizing tiie possibilitics of a
Tuturc for such natcrials, the Technical Comnittee nloced it on
the cetive list for Fellowshin considerntion at the nweeting held
ey 6s lLiovevor, at the Generoel owecting held June 20, 1952, it
vas rcmoved from the Fellouship program awaiting a rcport by
individunl ncmbers.
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SULLIARY

It will be obscrved thet couplete revorts have becn issued to
cover 130st of the projcets which have beoen assigned for Fellowship
work from tinmc to timce. It will also be noted thet many of the
projcets have been discontinucd duc to the changing intcrests of
the ricubers.  Many of the discontinued projccts had rcececcived a
considerable amount of investigation prior to the timce that the
were dropped cnd some of this infornation has been prescnted in
various progrcss rcports of the Fcllowi

The vork of the Teehnical Committec has becn devoted to the
considerotion of tcehnical subjcets of intcrest to the industry and
these interests arce continunlly changing with industrial growth
and chenging consumer dcemands. The Fellow has cndcavored to scrve
this comaittec in these considerations whercver possiblc.

Sefety clothing specifiecations, as relatcd to the asbestos
textiles thercin consunced, required attcntion during onc period;
the establishnent of a standard list of asbostos textiles has been
o continuing projecct of this cowniittce and an cffort to unify tac
scveral Federal Spoeifications has reecived attention during rccent
ycarse Early in 1950 the Heat Aging Test beeoance an active project
and mony reports verc prescnted by both the Fellow and ncmbers of
the Teelnical Coniittec covering this subjccet.

During rcecent yecars therc has been an cver inercasing intcerest
in asbestos-glass combination textiles and ccrtain cxploratory
investigoations in this ficld have cigeged the scrvieccs of the Fellov,

CONCLUSIOIS

Vle have cndeovorcd to corduet the vork of the Fellowship with
thoroughness and hoeve painstakingly sought to obtain infornation
that was accuratce and, as far as possiblce, rcprescntative of our
industry's naterialse A "pete of production" schedule for a rc-
scarch'progren is o dangerous stipulation if rclicbility is cx-
pceted, but e hove cndcavorcd to prococd as rapidly as possible
anhd have Kept the Institute periodicolly adviscd regording the
developnents within the scveral projects of rcescarch.

Conccrn has been expressced regording the incbility of the
Fcllowr to produgce results having proriotionsl voluce and this criti-
cisn-is perhaps well founded since the prosrans of rescorch have
beeny for the nost part, designed to accunulote technicel inforina-
tion and data vhich wouldd bc uscful in farthcring tcclhnological
advenccucnts within the asbestos textile industry as it is repre-
scnted by the Institute ncubershipe.

MT-002945

PRODUCED
M - 83

MS 003540




ATI-80 -

-
-2 -

Thc conversion and utilization of toeciniecl infornction into
sultablce promnotional copy is a difficult task and ve have perhaps
been reniss in not having devotcd uorc of our cfforts in this
dircections However, the work of the Tcclhnicel Cormittec has
inadvertantly doudnated out work and thoughts and, for the zcst part
our cfforts have been dirccted to the accwmulation of date and
inforiiotion of intcrost to that groupe A review of the lMinutes of
the Tcehnical Cormittec iicetings over thie yecars will rceveal that the
Fcllow has carricd out nany spccial projccts of intcrest to this
group in comncetion with 1) spccification considerations, 2) fiber
indcentification and analyscs and 3) gloss-asbestos coibination
cloth matcericlse. Although thcesc latter projceccts hoave not been
rccoginizced as o part of the formal progron of the Fellovship work,
it wes fclt thot the intcrest cvidenced by the Technical Conirittec
Justificd thec attention devotcd by the Fellow,.

Iyril Ce Shouy
Rescarceh Fellow
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INTRODUCTION

During recent months the activities of the Fellowship have been
directed, in the main, to the attention of three specific probleuns,
namely: 1) Physical Tests on asbestos textiles, 2) llestinghouse
Heat-Aging Test and 3) Significance of chemicually combined iron in
chrysotile. In addition, the legal work in connection with the ap-
plication for patent on the Abradoflex was completed on February 27th
and during this period consultations with the attorney necessarily
required some attention.

In connection with the project related to tihe chemically com-
bined iron in chrysotile and under authorization by action taken at
the last General meeting, we have engaged the services of a student
assistant to expedite this particular piece of work. The employee
is a senior electrical engineer who will graduate this coming June,
however, it was felt that during the period of this engagement much
of the fundamental and instrumentation work could be completed and
the advisability of further assistance in this work could VLe
determined, Progress in this project will be reviewed later.

REPORT OF ILVIOSTIGATIONS

Physical Tests on Asbestos Textiles

In an effort to obtain further information relative to the
degradation characteristics of asbestos textiles which contain
glass fiber as compared with those which do not, the investigation
here to be reported was undertaken. The Fellowship report issued
at the last meeting set forth some of this data as it is related to
elevated temperature performance. In an extension of this work the
present investigation was undertaken in an effort to establish the
degradation characteristics of representative asbestos textile materi-
als after being subjected to 1) steam treatment, 2) water soaking
and 3) acid treatment. The correlation of this data with the elevat-
ed temperature data should prove of interest.

In order that this work might have a reasonable degree of cor-
relatability, cloths in the style of 36Pl0O were selected for most of
these tests. However, no cloths of this style which contain glass
staple are available in the grades of commercial or underwriters and,
therefore, three cloths in the style 22P10G, (continuous filament -
glass) were selected for the underwriters grade evaluations. Also,
in order that some indication as to'relative serviceability of the
AAAA grade cloths might be obtained, style 56T8 was included since,
here again, no such cloth in style 36Pl0 is available.

In addition to the tests on asbestos textiles, a similar set
of tests were run on a series of six samples of cotton duck which
have recently been received for evaluation. From time to time,
interest has been expressed in the comparability of ducks with
asbestos textiles under certain conditions. ZLittle specific informa-
tion relative to this relationship is available and it may be that
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this work will serve to indicate the adviszability of further pur-
suing such an investigation,

The test conditions followed in these tests vere arbitrarily
selected by the investigator and do not necessarle represent any
particular set of service conditions, howvever, it is felt that the
procedures adopted do tend to indicate the relative serviceability
bitween grades and between those cloths which do and do not contain
glass.

Steam Treatment. The steam treatment consisted of subjecting
the various specimens to an atmosphere of steam for a period of 48
hours. The samples used were warp-grab, tensile strength test
specimens and two sets, consisting of three specimens in each set
constituted one test. The specimens in test were individually sus-
pended, one-half inch apart, on a rack which held eighteen samples
at one time. The rack, holding the test specimens, was contained
in a large boiler type vessel which was heated by means of an elec-
tric hot plate. A relatively constant water level was maintained
in the bottom of the boiler and the temperature of the unit con-
stantly maintained so that steam was caused to be vented through a
small side port for the duration of test. In effect, all of the
samples were uniformly bathed in an atmosphere of steam for the
duration of the test.

Immediately upon completion of the test and while the samples
were still wet, each sample was tested for tensile strength.

Water Treatnent. The water treatment simnly consisted of
soaking the test samples in room temperature tap water for a 48
hour period. Immediately following the soaking period and while
still wet, the samples were tested for tensile strength.

Acid Treatment. The acid treatment consisted of soaking the
test samples in a 5% solution of hydrochloric acid for 48 hours.
Immediately following the soaking neriod the samples were rinsed
in clear water for five minutes and were then tested for tensile
strength while still wet.

"Heat Treatment. The heat treatment selected for use in this
worh, in the case of the asbestos cloths, was the 24 hour cycle at
400°F. The data used in this case was as reported in Fellowshlp
report 23, In the case of the cotton ducks hovever, 400°F proved
to be excessive since between 925 and 957 of the strength was lost
at tﬂlS temperature. Therefore, addltlonal tests were conducted at
300°F and the results of both determinations included in this work.

RESULTS

The results of these tests are set forth in Tables 1 and 2 and
in Plates 1, 2, 3 and 4. Table 1 includes the comp051te data for
the tests on asbestos textiles and this information is graphically
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presented in plates 1, 2 and 3. Table II and plate 4 present the
data for the cotton duck materials.

Lach plate sets forth the tensile strength data on a scries of
cloths, each cloth being represented by a five-section bar graph
where AR represents tensile strength as received, S is tensile
strength after steam treatment, i/ is tensile strength after water
treatment, A is tensile strength afteg acid treatment and AH is
tensile strength after heating at 400°F. The first figure below
each bar graph designates the sample number, the second figure tie
style and the third figure the grade.

It is interesting to note in Plate 1 that the @onmercial and
Underwriters cloths which contain no glass exhibit qualities superi-
or to all of the other cloths investigated, as far as resistance to
destruction by the steam test, the water test and the acid test are
concerned. The steam treatment on the commercial grade is but
slightly more degrading than the water soaking and the Under-
writers cloth likewise exhibits e:xcellent properties in this respect,
though slightly poorer than the commercial cloth., In further con-
sideration of the Underwriters cloths shown in Plate 1, it will be
seen that both steam and water actively serve to reduce the tensile
strength properties of the 22P10G style cloths, with two of the three
cloths showing much more destruction due to the steam than the water.
The acid resistance of the 22Pl0OG cloths is extremely poor.

Plate 2 sets forth the data for AA grade, 36P10 cloths, two of
which contain no glass and four of which contain varying amounts of
glass staple. It will be observed that, in general the prescnce of
glass staple improves the resistance to destruction by steam and
water and, in two of the four samples, improved acid resistance is
apparent. It appears significant also, that the cloth containing
the least amount of glass (75]) exhibited the best characteristics.

Plate 3 sets forth the data for five AAA grade, 36P10 cloths,
and one AAAA grade, 56T8 cloth. In this series, thec presence of
glass staple definitely enhances resistance to destruction by steam,
however, the water and acid treatments are more destructive to the
glass bearing cloths than to the non-glass bearing cloths. It is
also significant to note that the relative destruction by all treat-
ments 1s more effective on the AAAA grade regular cloth than on the
AAA grade regular 36P10 cloth.

Plate 4 sets forth data for six samples of cotton duck, The
figures below each bar graph identify the separate materials on the
basis of weight per square yard. In this work, the results of the
steam and the water treatment are very much alike and in all cases
markedly improve the tensile strength characteristics. The values
for the steam treatment only are here recorded and it will be ob-
served that increases in tensile strength of over 30;, are obtained
on the three lighter weight cloths. The breaking strength of the
three heavier cloths, after steam treatment, exceeded the 500; limit
of the testing machine and absolute results could not, therefore,
be determined.
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Table I
ASBECTOS TZXTILLS

Cloth Style Grade Tensile Strength
it As Received Steam ‘jater Acid After Heating
‘ 48 Hours 400°F 24 Hrs.

160 56P10 Comm. 141 137 139 116 26

133 36P10 Und. 150 135 142 113 44

155 22P10G Und. 145 21 57 26 142

152 22P10G Und. 138 43 60 23 103

159 22P10G Und. 162 59 54 41 101

125 S6P10 AA 134 107 108 62 78

134 26P10 AA 151 100 106 66 105

140 236P10OGS AA 149 143 129 88 82

171 56P10GS AA 122 104 94 60 70

149 56PLOGS AA 123 107 96 59 64

167 36P10OGS AA 129 120 128 96 T4

129 36P10 AAA 166 130 142 72 148

170 26P..0GS AAA 152 138 117 47 130

172 S6FLOGS AAA 121 o8 75 44 87

148 36PL0GS AAA 107 95 83 45 77

166 36F10GS AAA 162 140 120 82 119

132 56718 AAAA 182 112 130 63 168

Table II
DUCK
Tensile Strength
Cloth Weight As Recelved Steam Af'ter Heati%g
Sq. Yd. (48 Hrs.)(300°F 400°F)
0z. (24 Hrs.)

X-1 14.3 192 262 154 10

X-2 18.0 244 327 199 10

X-3 19.8 292 393 237 16

X-4 24,0 434 over 500 378 19

X-5 2744 480 " 500 312 18

X-6 28.0 475 " 500 46 39
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The effect of elevated temperatureg on duck varies cuite mark-
edly in the range between 300°F and 400°F. At the higher tempera-
ture destruction is nearly complete with strength retentions ranging
from 4 to 8%, while at 300°F the strength retentions range from
6557 to 87,

Summary of Results. On the basis of the work here reported, several
points of interest appear tc be significant.

l. The destructive action of steam and water on regular asbes-
tos textiles is a direct function of the cotton content of such
fabrics. Commercial grade and Underwriters grade cloths, having
relatively high cotton contents, withstand destruction by steam and
water approximately 20% better than do similar cloths in grades AA
and AAAh.

2. The destructive action of a mild acid, such as the 55 HCl
here used is apparently also a function of the cotton content of the
regular fabrics since Commercial and Underwriters grade cloths re-
tained between 307, and 407, more strength than did the AA and AAA
grade cloths similarly tested.

S« The presence of continuous filament glass, such as is pre-
sent in the regular 22P10G constructions, apparently does not en-
hance resistance to destruction by steam, water or acid to any
marked degree.

4. The presence of glass staple in the Grade AA cloths here
investigated, appears to improve the resistance to destruction by
steam, water and acid. The improvement definitely appears to be a
function of the glass fiber content with the lower glass content
cloths exhibiting the superior qualities. A comparison cf cloth
77140 with cloths ;271 and 7149 in Plate 2 graphically illustrate
this point.

The presence of glass staple in the Grade AAA cloths bears
nearly the same relationship with respect to improvement under steam
treatment, however, the water treatment proved more destructive to
the glass containing cloths than to those cloths which contained no
glass. The effect of acid upon this series of cloths was non-defini-
tive in that one cloth that contained glass staple showed improved
resistance, two were less resistant and one cloth behaved similarly
to the cloth which contained no glass.

On the basis of the above observations, it may be concluded that
1) staple glass fiber can be utilized in asbestos textiles for pur-
poses of improving certain pnysical properties and, 2) the proper
amount of glass fiber necessary to effect such improvements bears a
definite relationship to the cotton and chrysotilc fiber content.
Batches containing 55 and 79, glass fiber appear supcrior to those
containing 207 and it will be necessary to more thoroughly
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investigate the compositional relationship of the component fibers
in order to obtain the most desirable combination.

5. The regular grade AAAL cloth in style 56T8 exhibits re-
latively inferior performance characteristics with respect to des-
truction by steam, water and acid to those displayed by the rcgular
grade AAA and grade AA cloths in style 36P10.

6. The tensile strength of cotton duck is marhedly improved
after steam and water treatments.

Conclusions. The work here reported obviously covers only a very
small group of asbestos textiles, however, it does represent the
only materials that have come to our attention which contain glass
fibers as batch components. It is, therefore, felt that the investi-
gation is representative of the industry's materials in this parti-
cular style and does serve to indicate possible tendencies. The
three samples of 22P10G cloths included are represcntative of
materials supplied by three member companies of the Institute and

in all cases the continuous filament glass anpears to offer nothing
in the way of improved characteristics, though it may be somevhat
unfair to make these comparisons with 36P10 cloths of the same grade.
However, the presence of glass staple fiber in the comparable cloth
styles and grades AA and AAA does appear to offer some promise for
improved physical properties such as those here studied and it

would seem Jjustifiable to further explore the use of glass staple
where such improvements are desired.

Westinghouse Heat Aging Teste.

At the last meeting of the Institute it was reported that con-
ferences with Vlestinghouse officials interested in the heat aging
test had been concluded and that steps were then being taken toward
redrafting of ‘lestinghouse PDS-2060-1l, On January 8th the new speci-
fications bearlng number 2060-P-Tentative were received for our re-
view and criticisms.

Jmmediately following the last meeting and prior to January 8,
however, an investigation was initiated in our laboratory to deter-
mine the proper tensile strength figures to be set forth in ac-
cordance with the new test procedures to be carried in the revised
specifications. 1In this work samples of 16P24 and 26P14 from two
nember companies were investigated. During recent weeks similar
samples from a third company have been received and will be tested
in the near futurc.

As a result of this work, a very significant feature of the
test procedure was discovered relative to the disposition of the
test spe01mens during test. During the course of our preliminary
work in this connection it had been established that the samples
for test should be supported singly and in a flat position, on
hardware cloth, when in the test oven. Such'disposition was ori-
ginally recommended to ‘lestinghouse, however, during the course of
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our conference, Lr. Atkinson felt that the cloths should be hung on
a frane in accordance with their specified practice. Iot having
tangible evidence to argue the point, it was agreed to accept the
proposal of Lr. Atkinson and such a precedure was set forth in the
new tentative specifications. However, during our investigation,

a comparison of the hanging method versus the flat method of sample
disposition was carried out and it was found that the flat method
exhibited far less sample temperature fluctuation than the hanging
method and that only by the flat method could the prescribed cloth
temperature limits be maintained. These variable temperature con-
ditions were particularly pronounced on the heavier 26Pl4 cloth.

In light of these developments and following a study of the
proposed tentative specifications, the following letter was sent
to lr. Remley setting forth our views in regard to several points.

January 22, 1S53

Mr. G. A. Remley, laterials Ingineer
latl. & Std. Ingrg. Dept., 7-L
Westinghouse Electric Corporatlon
Tast Pittsburgh, Pa.

Dear lir. Renley:

I have your letter dated January 6, 1950 relative to Tentative

P D Spec 2060~P, Asbestos Cloth. I note in your first paragraph rc-
ference to "asbestos glass cloths" in connection with these specifi-
cations, however, find no reference to such combination cloths in
the specifications. lay I assume that the word glass was inserted
in error?

During the latter part of October 1982, lx. C. R. Frederick, Keasbey
& lMattison Co., and the writer called upon your Mr. Atkinson and lir.
Welshons for the purpose of correcting and clarifying the subjecct
specification P D 2060-M. On that occasion we generally agreed upon
the articles as you now have them in your Tentative PD Spcc 2060-P
with the exception of the tensile strength values, after heat test,
as shown in section 6.1. The values you now carry are the same as
those originally set forth when the test was cestablished for a five
minute duration and since we now carry the test for thirty minutes
instead of five minutes, 1t is reasonable to expcct that the tensile
strength values should be reduced. This subject was thoroughly dis-
cussed during our conference; however, we, at that time, did not
have specific figures to furnish and were asked to furnish this data
at a later date. Tle now can furnish data procured during recent
tests on two cloths each of the two different styles - 2060-1 and
2060-2, furnished Ly two A.T.I. member companies.
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The values which we obtained are as follovs:

1 2
Warp Fill Warp Fill
2060-1 29.75 28.5 24,3 22.2
2060-~2 31l.6 30.1 28,6 24.7

It will be observed that the values are markedly lower than those
you now carry in the PD Spec 2060-P. Regarding styles 2060-3 and
2060-7, we have been unable to obtain such cloths for test and can-
not, thercfore, establish values for them but would imagine that
these tensile strengths will also be reduced.

The values we here submit were obtained under the conditions of tem-
perature limits as prescribed in your tentative specifications, how-
ever, the method of disposing and supporting the cloths in the oven
was not followed. The reason for this departure was our inability
to confine the cloth temperature, particularly style 2060-1 (the
heavier material), during test w1tgin the limits prescribed by the
specifications when the samples were supported as prescribed. Our
original recommendation during the conference vas that the cloths
should be supported on a hardware cloth screen with each specinen
being laid singly and flat. During our discussions, lir. Atkinson
felt that it would be better to support the samples on a frame so
that the cloths hung in a vertical position with a space of not less
than 3/4 inch between the separate cloths. 1le, therefore, agreed to
this disposition, at that time, and upon our return conducted tests
under these conditions. Our tests have not proven satisfactory.

The cloth temperatures for 2060-1, when placed vertically with 3/4
or 1-1/8" space between cloths, reach temperatures as high as 550°C
as shovm on the accompanying curve. On the other hand, when the test
is carricd out with the cloths laid flat and singly, and with ten
saggles in the oven at one time, the maximum temperature reached is
308~C

“Jle have endeavored, by every possible means, to obtain proper condi-
tions so that the "vertical support" technique might be used but
have, as yet, found no procedure that will arrest the rapid tcmpera-
ture rise with the attainment of a cloth temperature over 500°C.

/e have varied the volume of air being circulated from the maximunm
to the minimum values and also the velocity of air flow from maximum
to minimum, with little or no improvement. 1le are unable to account
for the great differences in behavior between'your oven and ours
since the two ovens are practically identical, physically.

We attribute the difference in performance to the difference in man-
ner in which the burning takes place due to the position differcnce.
It is felt that cloths positioned horizontally burn more slowly and
at a more uniform rate over the entire area than do cloths placed
vertically where the burning naturally progresscs cither upwardly
or in the direction induced by the circulating air. In the latter
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casc, there is apparently a point of maximum intensity and, with the
heavier cloth, this accumulation is great enougn to produce a grcat-
ly excessive cloth temperature even though for only a short duration.
The excessive temperatures are sufficient to induce much greater
strength losses than are obtained for the same cloths heated in a
horizontal position.

Yie would appreciate having these findings checked in your laboratory.
On the basis of these observations, we do not feel that we can agrec
upon the specifications in the form as nouv set forth in Tentative

PD Spec 2060-P. Points in question are (1) Tensile strength values
after heat test ( paragraph 6.1) and (2) Procedure (paragraph 6.2.3).

Enclosed herewith is a copy of my original recommendations in which

are included on page 2 references to test procedure. As herebcfore

noted, this test procedure was abandoned upon lir, Atkinson's recom-

mendation but on the basis of present findings I am inclined to sug-
gest its reconsideratione.

I wish to thank you for this opportunity to work with you on this
task and feel certain that through such cooperative effort the
desired end will eventually be achieved.

Very truly yours,
ASBISTOS TIXTILE INGCTITUTE

Myril C. Shaw

It will be observed that recommendations were presented in our
letter relative to the "after heating" tensile strensth but that no
comments wiere offered relative to tensile strengths "as received’,
The reason for this latter omission rests in the fact that the spececi-
fied tensiles appear to be adcquately liberal. The following table
illustrates:

Specification Actual
Varp Fill Varp Fill
PD5-2060-1 -- 26P14 75 70 T6.4 179.6
PDS~-2060-2 -~ 17P24 55 50 . 67.7 64.8

Since making this rceport, no further word has been received
and it must be presumed that the ilestinghouse laboratorics are con-
sidering the points in question.

Significance of Chcmically Combined Iron in Chrysotile. MS 003554

In outlining the program for the investigation rclated to the
determination of the significance of chemically combined iron in
chrysotile it was decided to endeavor to correlate three separate
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sets of procurable data. The work to be undertaken will include
chemical analyses, radiographic analyses and magnetic permiasbility
analyses with magnetic determinations being conducted using 1) the
ballistic galvanometer method and 2) the Helmholtz coil method.
The asbestiform mineral fibers to'be studied will include repre-
Ssentative chrysotiles from Canada, Africa and Arizona, amosite and
African crocidolite.

It is intended to first establish, through chemical analysis,
the total iron content of each fiber which is normally reported as
Fe0 and/or Feg0z even though, in most cases, some of thc iron is
actually present as Fez0, (magnetite) and/or as onc or more of the
complex iron or iron-maghnesium silicates. As a sccond step in this
phase of qualitative evaluation, an effort will be made to explore
the possible values to be obtained through radiographic examinations
vherein the presence of Fez’o4 may be visibly discerned.

' The magnetic properties of the various fibers are to be inves-
tigated through two established techniques: 1) the use of ballistic
galvonmeter measurcments and 2) through the Ielmholtz coil method.
The two methods arc fundamentally different and the ultimate choicc
of one over the other will be determined by the sensitivity rcquired
to give the desired results. The ballistic galvanomcter method '
will permit far grecater sensitivity than the Helmholtz coil method,
however, much more instrumentation will be requircd by the first
mcthod,

To date, attention has been directed to the preparation of thc
necessary coils and sample holders to be uscd in making the
Lallistic galvanoncter method determinations and actual test work
will be initiated within the next few dayse.

COLICLUSIORS

During the quarter just past twvo relatively new projects have
been undertaken by the Fellow, namely, 1) performancc characteristics
of asbestos textiles under service conditions other than thosc of
elevated temperaturc and 2) magnetic rating determinations. The
latter problem is currcently under consideration by a task group
within A.S.T.l., and membcrs of the Institute have expresscd the
desire that this laboratory coopcratc with this task group and carry
on the necessary work to assist in the calrification of this problem.
The work herc reportecd is an cffort in this direction. The problem
rclated to the performance charactcristics of asbestos textiles
under scrvice conditions other than those of elevated temperatures
has been given a cursory investigation and the results here reported.
Interest in such information has becen evidenced from time to time
as expressed in several of the proposed projects for Fellowship
consideration. The bricf rcport here presented may afford the mem-
bers an opportunity to determinc whether or not a continuation of
such work or an expanded program along these lincs would serve a
usaful purpose.
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At the last General mecting a Fellowship investigation com-
mittee consisting of lir. G. J, Herris, lLir. J. L. Tuckcr and the
Fcellow was assigned the task of reviewing the Fellowship programe.
In this endeavor,.the Fellow prepared a report sctting forth the
chronological development of the Fellowship program and this work
was prcsented to the committee to scrve as a basis for their con-
siderations. The committce met at the School of Ceramics on Janusry

2th and, during the course of the considerations, conferred with
Dr. J«. He Koenig, Head of the School of Ccramics, regarding various
aspects of the Fellowship work being here conducted. The report

of this committee is to be presented by the other members of this
committee.

It is hoped that the work herc reported is of interest to the
membership and that therc will be some expressions regarding the
advisability of continuing along the scveral paths indicated. Thesc
projccts are represcntative of problems included in the currcnt
projcct list, established March 1951, however, it may well be that
there are more important problems that should now be engaging the
attention of the¢ Fellow and if such is the casc a ncw projcct list
should perhaps be considcred. It 1s our desire to carry on work
which is of the greatest interest to the Institutc membership and
our guides in this effort are thc current project list and the
individual expressions prcsentcd during the coursec of our mceting
discussions.
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