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I ATTENDANCE:

F. J. ilakem, Vice President
JOHIS-MANVILLE CORP.

ALCRICAIl ASBESGTOS TZXTILE CORP.

A. J. Scanlan
J« W. Tieber
ASTEN-IIILL MFG. CO.

D. R. Holmes
JOHNS-HANVIILE COLP.

L. R. Hoff

5. V. Dillon

Je. L. Tuclker

. A. Schuman

R. Jackson

H. Ii. dJackson
KZACSBEY & LATTISON CO.

C. R. Frederick

Ae D¢ Vhitfield

T. G. Schmidt
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IINUTES of the Gencral iiceting of
the Asbestos Textile Institute
held Harch 12, 1953 at the Issex
House, New York, N. Y.

RAYBESTOS-LIANHATTAL, INC.
G. 7. Marshall
J. A. Dettes
J. li. Vleaver
M. Ve Oliver

SOUTHZRIN ASBTSTOS CO.
G. J. liarris
J. Te Griffis
0. C. Ferens

UNINION ASDISTOS & LUBEZRX CO.
R. IE. Cryor

A. V. Sumners

A. Re Byrnes

L. T Jerome

E. C. Johnson

CADJALADIER, VIICKTIRGHALL & TATT
Me I. Inddock

RUTGZIRS UNIVILSITY
K. C. Ghaw

l. The meeting was called to order by Vice President., F. J. Jakem.

In opening the uweetin:

presiding officer, in
companies, lir. George
passed away recently.
adopted upon a motion
to be spread upon the

nitted to the members

, appropriate renarks vere addressed Ly the
wemory of an official of one of the member
R. Yleber, Raybestos-lianhattan, Inc., who
The folloving resolution wvas unanimously
Ly L. R. lioff and a sccond by R. L. Cryor,

Ifinutes of this meeting and to be trans-

of the family of tne deceased.
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"Resolved that the Asbestos Textile Institute
hereby expresses its deep sense of loss in the
rassing of George R. Yieber, Vice President.
Raybestos-Manhattan, Inc., a pioneer in the
asbestos textile industry who, by his friendly
guidance and counsel throughout the years,
immeasurably aided in the development of

this industry."

In closing this memorial,; all in attendance arose and stood in

silence for one minutee.

The first order of business placed before the meeting called for
the reading of the Minutes of the last meeting. Bowever,'since \
all nembers had received copies of these minutes and were, there- |
fore,‘familiar wvith the contents thereof, it was moved by R. L-
Cryor, seconded by A. J. Scanlan and unanimously agreed that

such reading be omitted.

The Treasurer's report was presented by A. J. Scanlan. (Copy
attached). Following a brief discussion it was moved by A. E.
thitfield, seconded by J. A. Bettes and unanimously agreed that

the report be approved.
The Secretary's report was presented by li. C. Shaw., (Copy attached

The Legal Counsel addressed the neeting relative to the changes
which are occurring in the business world as a result of the
changing adninistration and an apparent change in the attitude

of the general public in regard to "big business'.
P & & MS 003858

The Air Hygiene Committee report was presented by Mr. H. i,
Jackson, Chairman. (Copy attached). Following a discussion of
the subject presented, two specific actions were taken.

a) It was moved by D. R. Holmes, seconded by R. E. Cryor
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and wnanimously agreed that medical doctors i1cpreseuting .oumber
firms should be invited to attend the nert neeting of the Air
Hygiene Committee to be held in Philadelphia on June 1ll.

b) It was moved by G. V. Marshall, seconded by D. R. lolmes
and unanimously agreed that T. G. Schmidt be authorized to confer
with the Industrial Hygiene I'oundation and other authorities rela-
tive to the determination and establishment of satisfactory air

sampling techniques.

The Sales Promotion Committee report was prescnted by G. J. Harris
Chairman. (Copy attached). The first subject discussed concern-
ed the Asbestos Textile Handbook which is being composed by this
committee, The first draft of this book was circulated and each
member was requested to review the work and submit criticisms and
suggestions at an early date. The method of distribution was alsc
discussed and it was agreed that the sale price for each copy of
the handbook should be $lobo and distributicn of the 10,000

copies to be printed should be as follovws: DIach Associate member
is to receive 100 copies without charge; the Seerctary is to rec-
ceive 2000 copies; and the remaining 7TE£CO écpies are to be dis-
tributed to the member companies on the basis of each members
proportion of the total paid assessiente.

The second subject presented for consideriiion by the Sales
Promotion Committee concerned the distribution of Visual Aid
Displays. It was pointed out that several of the displays are
in need of reconditioning since in some cases the samples have
becone loosened and some of the cloth samples soiled and dis-
colored., In view of this, it was unanimously agreed that one of

the cabinets should be send to Gardncr Displays Co., the

MT-002964 PRODUCED
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manufacturers, so that an estimate on refurbishing costs might

be ascertained.

The Technical Committee report was presented by J. L. Tucker,
Chairman. (Copy attached). This report covers the activities
of this committee and the two subcommittees during the quartcr
just passedvand sets forth certain actions resulting from the

committee meeting held on March 1llth.

The Fellowship report was presented by L. C. Shaw and Report ;24

was distributed among the members prescnt.

At the General mecting of the Institute held in Philadelphia on

- Dec, 11, 1952, President Vildmayer appointed Ge. J. Harris, J. L.

Tucker and M. C. Shaw to serve on a Fellowship review task group.
It was the purpose of this group to investigate the advisability
of renewing the Fellowship program at Rutgers University and to
further cxplore the possibilities of procuring a greater service
through other channels of endeavor. This group met on Jan. 12,
1953 and the reports covering the findings and recommendations
are herewith attached. As a result of these deliberations, it

was moved by R. E. Cryor, seconded by G. 7. Liarshall and unani-

mously approved that the Fellowship program be rcnewed at Rutgers'

University for the term from October 1, 1953 to October 1, 1954

at a cost of 311,475.00.

The next subject presented for consideration concerncd the patent
application work on the Abradoflex conducted by ilard, Crosby &
Heale. It was reported by the Secretary that final approval to

proceed in this work was granted by President D. V. Widmayer in
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cport of Technical Comni
March 12, 1S53 Generzli | in

The Technical Cemmittce has held only one meeting since the Gencral
liccting of December 11, 1952. This one meeting was held lar
1953,

L
o
o,
ot
‘..
O

The sub-committecs aprointed at the Deccmber Technical Commitice ncet-
;ng, nancly, Committec for Cloth Grandardization and Committee for

alid Standardization have been very active and the results of their
worﬁ will be mcentioned in detail later in this rcport.

A. Asbestos Textile Institute Handbook

The Sales Promotion Committee rcequested that the Technical Com-
mittee review and discuss the material now rcady for printing,

"It was only possible to discuss the titles and headings mentioned
in the pages. 1t is necessary that cach of our members have =
couple of weecks to go over this material and male their rccom-
mendations as soon as possible.

vie cxtend cur congratulations to the Salecs Promotion Committce fer
the goed job donc in asscmblying this material for the handbook.

B. Cloth Standa dizaticn Comnmittce Report

Chalrman: J. D. LicClucr '
Lliembers: Messrs, Oliver, Lanz, Cutler, Beyard

Recommendations made by all mewmbers of this committec have been
resented by ir. licClucr. The recommendations this time pertained
to timec and temperatures for the obtaining of asbestos cloth ten-
sile strerngths after heat trcatocent.

Previous to the origination of this committee, onc temperature
(200F) and one time period (5 minutes) were considered as standard
by the Government Agencies who purchasc asbestes cloth. The re-
sults were never accepted by cur industry as being practical and
there were complaints from both customcr and fabricator. Rccently,
Vlestinghouse changed their heat-trcating period frow 5 to 30
minutcs but speceify 300C as the tcmperaturc for their test speci-
fications for two or threec asbestos cloths.

This committec now knows that it is the concensus of the industry
that thce time period should be the same for all cloths, but dif-
fcrent temperature should be cither standardized for ecach grado of
cloth or the cloth grades should be grouped and each groun have
its own standard temperature for itcsting.

MS 003563
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Ce

Dr. Ii. C. Ghaw has agrced to COOpp”atC with this comuittee and
will 7nvcstl ate the possibilitics of finding thosc tomperaturces
wnich will resul in tensile strcrguhs for Laﬂn grade of cloth,
after ncat trcatment, that will bc 80 per cent of their orizinal

strengtie.

This committee has donc an outstanding job and I personally thank
them at this tinme for the services rendercd and for the coopera-
tion that has alsc been outstanding.

Braid Standardization Committce Report

Do

Chairman: C. R. Fredericks
llembers:- llessrs. lcCluer, Swmmers, Oliver, Tuclier

This committec also has been active accumulating vaTuablb data in

corder to eventually prcsent our industry uore practlcal raid

Specifications and standardization proccdures than arc prusbnuly
used in our industry and by our customers,

This committee, at our meeting larch 10, cvaluated standards nov
in e¢ffect in our industry rclatlng to:

Inside dieameter of braids.

viall thickness

Fecet per pound

liethods of neasuring bra*a :

Conversicn factor for use when the flat length is knowm

and the applicd lcngth is to be cestimatced

2s o895 is now being considered as the conversion

factor

®

v

avp Qo

Mre Fredericxs will prescent at our next mccting the minimum fect
per pound for cach braid now on the list for standardization.

This commiticec has donec an outstanding job and I porsonally thank
all its mcmbers for scrvices rendered and cocperation given.

Fellowship Wark -- Dr. M., C. Shaw

Report No. 24 MS 003564

a, This rcport has in it much valuable information and the com-
ments that I am to make arc more detailcd in Dr. Shaw's ronort
and it should be read by every one active in this Institutc.

You should note the results of the steam, water, acié, and
heat trecatment of cotton ducks, asbestos, and asbcestos-glass
cloths.

The cotton duck, when wet and vhen in a stcam atmespiere for
43 hr, increcascd in strength whereas the asbestos cloths
deteriorate, The asbestos cloths having continuous glass
Strands in them showed cxceptional dccrease in streongth, wder

MT-002969 7
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Vestes cloths having lovw
o

these same conditions, vhe
1lzs S in thcm gave morce cncour-

i
percentages of staple gla
aging rcsults.

S as
iber

We have rcconmended that Dr. Shav carry on his stcam tosts
viith cotton duck for a longer period of time, possibly tiwo to
four wecks as low tcmperaturcs detcerioratc cotton over period
of timc,

b. Dr. Shaw is keeping in contact with 'estinghouse rcgarding tho
usc of testing proccdurcs for asbestos cloth that arc more
acecptable to our industry as a wholec.

I wish to thank Dr. Chaw for his many kindnesses and
coopcrations

~Harris-Tucker Renort on Fellowship Prosream at Rutgers

A rcport on this subjcct will be rcad during this mecting but it
is tiac recommendation that the Fellowsiip be continued at Rutgers
for 1953-54 period and that a committce be sct up to review the
valuc of the Fecllowship at Rutgers each year,

The following was added after hr. Harris rcad thce rcport.

It is being brought to thc attention of the Institute at tals timc
the fact that the amount of work nceessitating the usce of expen-
sive University equipment was practically nil during 1952. Cur
pregrams for 1953 do not appcar at this moment to be much diffcr-
ent than those for 1952, The following cquipment has been used

to a great extent in our work in the past.

Tensile Strength Tester ~ ATI property
ot Plate - University properiy
Oven - ATT property
Dwisen Burner and Stands ~ University property
Brabender Apparatus - University property
Zlcctric Oven -~ University property

Cur Fcllowship programs at Rutgers do not include fundamental re-
scarch although at intcrvals the folloving types of studies have
becen suggested. In fact, a feow umembers of our Institute and re-
prescentatives of other industrics scem to thiink it strangc that
we do not include the following in our prograuws:

X-Ray Gtudics

Spcetograph -~ Chemical Analysis

Thermo -~ Analysis

Petrographic Viork - lilcroscopic Analysis MS 003565
High Temperaturc Investigations

Burn-Cut Investigations

Infra-rcd - Chemical Bonds in asbestcs MT-002970
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Ve have never considereé programs relat
our products other than tnrough standar
nor the develonmacent of new products.
recommending tnat the Fellowship be co
1953-54 period, we also recommend:

¢ the improvement cof
z of spccificazions,
, in addition to
t Rutgers foir the

o S |

1. That cach year a ncw committece be originated speciliczlly
to study the opportunitics at (a) Rutgers; (b) at other
instituticens, and (c¢) rental of spacc in a public or
private building.

2. That a committce be originated made up of onc membor

from cach of our prescnt commi<ttees plus a member of t

. Board of Governors. This committec to mect as cften a:
neccssary to discuss:

a. Various approacncs to new markets,
b. Origination of new products.
- ¢» Collccting of information from cach membar
company rcgarding the shortcomings of ocur products
d. Prcscntation of facts, movies, spcalkcers, etc. on
our products or compctitive preoductse.
~ 6. Improvemcnt of our prescnt grades of preducts
l. licdern cquirpment
2, Addition of othcr filers or agents
, 3, Round-robin cxpceriments
f. ZReview the work of the cother committees and recom-
nend programs to these othcer committees.

MS 003566

MT-002971
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SEChETARY'S REPORT

During the past quarter your Secretary has been concerned
with the following activities in pursuance of the duties of the
office.

(1) The printing of the Handbook was completed during the latter
part of October and each member company received his quota immedi-
ately thereafter. A total of 15,320 copies were printed in the
final run and, with the 60 copiles furnished at the last General
meeting, the total printing amounted to 15,380 copies. The Secre-
tary received 4000 copies for general distribution and 11,320
copies were distributed among the Institute members. Publicity
releases covering the publication were sent to forty-seven trade
journals and technical magazines. The response, to date, has been
largely the result of the release carried in the magazine "Asbestos",
however, most of the journals which were furnished these releases
distribute their publications at the end or beginning of each month
and therefore our releases as carried in these Jjournals have not,
as yet, brought any great response. Indications are, however,

that such response will be forthcoming and that the 4000 copies

on hand may be insufficient to meet the demand.

(2) There were no meetings of the regular standing committees held
during the present quarter other than those in connection with

this meeting, however, a conference was held with hir. J. L. Tucker
for the purpose of reviewing proposed specification revisions for
presentation to the Technical and Sales Fromotion Committees. In
addition, the Budget Committee met on December lst in the cffice

of Mr. J« G. Schoepf for consideration of the budget for 1954.

The results of these deliberations will be presented at the ap-
propriate time in this meeting.

(3) It is customary at each year-end meeting to tentatively set
the meeting schedule for the ensuing year.. If the present schedule
is todbe adopted for 1954, the following meeting dates would be

n order:

March 1l -~==~=eceee-—-- New York
June 10 ~-=---c-ma-- Philadelphia
September 9 ----=--- New York
December 9 ~--=----- Philadelphia

However, it has been suggested that it might be advisable to
alter the schedule for the next year in order to avoid conflicts
with other allied association interests. The meeting today, for
example, is in conflict with the automotive industries meeting in
Chicago and accounts for the absence of some of our members. Some
members who are here in attendance would have attended that meet-
ing were it not in conflict with this meeting. In view of this,
we offer here an alternate schedule and would appreciate your con-
sideration as to which schedule would be most desirable. The
alternate schedule moves each of the meetings up one month from
the time normally held and is as follows:

S 003567 PRODUCED
MT-002972 JM - 83
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Secretary's heport Page 2
February 1l -----=--- New York
May 13 ——mmmmmem e Philadelphia
August 12 ~—=-c-weewo New York
November 4 «===-=-=wu- Philadelphia

Vle would like, in closing this report, to express our appre-
ciaticn to all of those who have assisted us in properly executing
the several duties of this office and trust that our efforts have
been acceptable to the membership and that through them, the in-
terests of the Institute have been advanced.

Vie are, however, ever-mindful of the responsibilities of the
office and hope that any member will feel free to offer criticisms
or suggestions which may afford the Institute an opportunity for
greater service to the industry ofi which it is part.

Respectiively submitted

Myril C. Shaw

MS 003568

MT-002973

PRODUCED

I - 83




ATI-81

FELLOVSHIP LIPOLT

MYRIL C. SHAW
RESEARCH FELLOU
ASBESTOS TIXTILE INSTITUTL

NZW JERGEY CERALIC RISZALCH STATION
RUTGERS UNIVERSITY
NIV BRUNSWICK, N. J.

REPORT ;24
March 12, 1953
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INTRODUCTION

History tells us that the emperor Charlemagne delighted to mystify
his dinner guests by throwing an asbestos tablecloth into a roaring

fire and then removing it, unharmed, from the flanes.

Thus was demonstrated, more than eleven hundred years ago, the com-
plete incowbustibility which is one of the characteristics of tex-

tiles made frow the fibers of that remarkable mineral, asbestos.

Today, the products which come from the cards, spinning frames and
loons of asbestos textile manufacturers constitute a virtually

indispensable part of our modern industrial econony.

In the electrical industry, for example, asbestos textiles meet the
special recuirements of an efficient insulation for wires and cables.
They insulate toasters, broilers, roasters, coffce-makers, sweepers,
fans, refrigerators, washing machines and other electrical appli-
ances., They are a basic component of mechanical packings and
gaskets. They assure the stamina and heat resistance so essential
in automqtive and industrial brake linings, clutch facings, gears,
bushings, bearings and other vital mechanical parts. They serve
such widely diversified uses as safety clothing, fire-smothering
blankets, ironing board covers, conveyor belts, industrial furnace
hoods, insulation for red-hot exhaust pipes, filter cloths and fire-
proof curtains and draperies. And as binding agents for plastics
and other materials they provide advantages that are attainable in

th j .
no other way MT-002975

In fact, therc is scarcely a major industry or activity that does
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not benefit in some way from the use of asbestos textiles. They
have raisecd safety standards, improved product performance, lowered
costs and contributed other important advantages in numerous ficlds--

and their range of usefulness is ever-increasing.

MS 003574

MT-002976
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THD MINZRAL ASBISTOS

Asbestos is the name given to a group of fibrous minerals vhich oc-
cur in different forms in many countries throughout the world. The
word is derived from the ancient Greek language and its‘first re-
corded use was by the Roman naturalist, Pliny the Ilder, in the

first century A. D., although asbestos itself was knovn to the Greeks

and used by them at an even earlier date.

Larly in the first century, the Greek geographer Strabo referred to
a stone from southern Greece that was carded and woven into hand-
kerchiefs. "Karystos lithos;" the Greeks called it, naning it after
the city where it was found. The Romans had also devecloped uses for
this amazing stone for it is liiown that they wove it into lamp wicks
and cremation cloth for wrapping their dead. And that famous Vene-
tian traveler liarco Polo; home from wandering in Siberia in the
thirteenth century, brought news of a "fossil substance" which,
"when woven into cloth and throwvm into the fire, remains incombusti-

ble." He, too, had becomne acquainted with asbestose.

These carly uses wvere of minor importance, howvever, and it was not
until modern times that asbestos really came into its own as an
essential ‘industrial mineral. The nineteenth century saw the dis-
covery of large deposits in Canada and South Africa and since then
its development and exploitation have been rapid. Today asbestos
is an important or a major component in the manufacturc of a wide
variety of products, many of which are vital to our cveryday

living.
MT-002977
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Major Propecrties

The commercial value of asbestos depends largely on two physical
characteristics -- its incombustibility and its unique fibrous struc-
ture. The latter permits it to bLe scparated into filawents or fibers,
many of which possess high tensile strength and unusual flexibility
and are adaptable to numerous usecs. Some of them can be spun into
yarn and woven into cloth and are thus the basic raw materials from

which asbestos textiles are made.

Other valuable properties of asbestos are its resistancc to heat,
moisture and corrosion. However, these propcrties, likec some of
those alrecady mentioned, arc found to vary considerably with the
differcnt species of asbestos and, to a lesscr extent, betwecn dif-
ferent specimens of the same mincral. Tables A and B provide an
interesting comparison of the variations in physical, chemical and

mineralogical properties between several species of asbestos,

Origin
Although there is no doubt that asbestos is definitely of mineral
origin, authorities diffecr about how it was formed. Onc widely held
theory is that during former geologic periods, when tiie rock in which
asbestos deposits are found was thousands of feet Lelow the carth's
surface, it was subjected to the action of hot ground waters contain-
ing dissolved salts and carbon dioxide. In the coursec of time, as
the basic compoéition of the rock was altercd, innumerable cracks
were opencd up., The hot waters entered these cracks and the various
mineralizers present acted as solvents, dissolving part of the rock

and depositing the closcly packed fibers which we knowr as asbestos.

MS 003573 MT-002978 PRODUCED
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(For a "time-table" of the gcologic events leading up to the forma-

tion of onc «ypc of asbestos--Canudian chcysotile=-sce age o)

Varieties of Asbestos

Some thirty or more minerals of fibrous crystalline structure com-
prise the‘asbestiform group but oply sixvhave'economic significance?
Thesevare, in'order of importance, chrysotile, crocidolite, amosite,
anthophyllite, tremolite and actinolite. Chrysotile is a fibrous

form of serpentine; the other five are amphibolese.

Because it is superior to other types of asbestos for textile pro-
cessing, as well as for industrial purposes generally, chrysotile
acecounts for about 95 per cent of the total world production of

natural mineral fibers.®

Chrysotile
Chrysotile is a hydrated silicate of magnesium corresnonding to the

formula (OH)6Mg6Si4Oll.H20.# It occurs as veins in the serpentine

Irocke

Nature, however, has exercised some variety in the formation of
chrysotile, as is apparent by the fact that "impurities" in the
crystal structure are the rule, not the exception. An example is
the presence of atoms of iron replacing magnesium in the crystal
lattices, Such replacencent is quitce variable.. Otper clcments may
also be present. These include traces of calcium, aluminum and

Q
other lngredients in amounts so small that they are disclosed only 8 g‘g

- on wm o~

-
‘ ~ S
*1950 Materials Survey, Asbestos, U.S. Department of the Interior, 8:
Burcau of Nines, February, 1952. a !

#The chemical formula of chrysotile is also variously expresses as
©5102¢3Mg0+2H0, MgzS81505(0H) and HyllgzSig0g.
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By spectrographic analyses. llagnetite and, to a lesser extent,
chromite are found frequently lying between the scrpentine and the
veiln of chrysotile and consequently small picces may be found in
fiberized chrysotile. But despitc these variations, chrysotile is

'generally morc uniform in quality than other typcs of asbestos.

Propertics! The properties of chrysotile fibers which particglarly
adapt thgm to the mgnufacture of asbestos textiles arc length,
strength, toughness, flexibility or pliability and a minimum of
magnetic or conductive particles. Chrysotile fibers arc the mosp
flexible of any asbestos fibers. Their tensile strengtp is high,
ranging from 18,000 to 469,000 psi.* In isolated cases, chrysotile
asbestos fibers as long as six inches have been found but most fi-
bers range from less than one inch in lcngth dovn to small fractions
of an inch. In general, only‘the longest available fibers are uscd

in the processing of textilese

Chrysotilc also rates high among the asbestos minerals in heat re-
sistancces Thermal analysis investigations conducted in the rcsearch
laboratory of the Asbestos Textile Institute revecal that at a tem~
peraturc up to approximatcly 1490 F, the chrysotile structurc is
stable; above this tcmperature it is pcrmancntly altercd and invcrp-
ed to another non-fibrous crystalline structurc, olivine. However,
at somewvhat lower temperatures the physical structure of chrysotile
1s affccted through the process of dehydrationsa At 750 F there is

8 notable deterioration in fiber quality through the permanent

- -

“See Table E for a comparison of the tensile strecngths of various
fibers with chrysotilc asbestos.

MS 003575
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depletion of a part of the structural water of crystallization and
at 1300 F the structure is nearly complectely void of the hydrous
elements with attendant further fiber quality deterioration,”
Table H shows the effect of heat on the tensile strength of

chrysotilc.

The better grades of chrysotile arc characterized by their cxtrenc
fineness or silkiness wvhich, toggther with their exceptional flexi-
bility and high tensile strengthy results in superior spinnabilitye.
Chrysotilc asbestos may be subdivided into fibers so finc that they
are rcvealcd only by the elcctron microscone. As shown in Table F,
the dlamcter of chrysotile fibers is many times smaller than that

of other commércially used fibers.

The crude chrysotile from differcnt localities is, however, variable
in yielding to the fiberizing process, the types which are casily

fiberizecd being in gcneral the fincst, strongest and silkicst fiberse

Fibers from diffcrent sources have distinctive, characteristic
"work@ng" propcrtiess. Chrysotile may be soft and unctious to the
touch, or it may be somecwhat harsh. Harshngss, which generally is
accompanicd by a lack of optimum pliability, resists fiberizing and
requires more time in processing. When harshness is accompanied by
brittlcness the fiber may be unsuitable for textile processing.
Thesc objcetionable propertics may be found in chrysotile derived

from both. igncous and sedimentary formations -~ in massive

*Shaw, lyril C., The Asbestos Content of Asbestos Textiles, New
Jerscey Ceramic Rescarch Station, Rutgers University, New Brunswick,
Ne Js, larch 27, 1950,

MS 003576
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scrpentine or in the thin scrpentine of altcred limestone. They

arc not pcculiar to eithers But in the chrysotilc of Arizona there
arc degrces of harshness, inciuding "scmi-~harsh." Scmi-harsh
chrysotile requires a special technique to make i1t suitable for tox-

tile usc,

The knowlecdge of these things that may inmpair the quality of chryso-
tile is a part of the know-how gained through cxpcricnce and pos-
scsscd by the personnel of the producing organizations in thc asbes-

tos textile industry.

Sourccs: Chrysotile, the most important natural mincral fiber, is
fortunatcly also the most abundant. It occurs in many countrics but
Canadian and African deposits arec the principal sourccs of the fiber

that supports the Amecrican asbestos textile industry.

In Canada, Qucbce has long been the principal source of cirysotile
and Canadian dcposits supply apout two-thirds of thec world's pro-
duction of asbestos fiber (794,107 metric tons in 1950)." 1In its
crude rock form, Canadian Chrysotile usually has a dark grccn lgstor,
but the fibers appear whitce when fully opcned. For this rcason,

it is known in the trade as "white asbcstos."

Chrysotile fiber from Southern Rhodesia is second in tonnage (64,838
metric tons in 1950)* and is notcd for its low magnetic iron contcnte
Thg United States ranks next in importance with a production of
38,495 metric tong of fiber in 1950™ and is followed by Swaziland,

which produced 29,635 metric tons in the samec year.”

*Buroau of Mines, lMincrals Yearbook. WS 003577
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Recently chrysotile has been found in other arcas, including Turkey
and British Columbia. Thesc deposits are expected to be producing
and shipping fiber in 1955, Large dcposits of chrysotile arc also
located in Russia but no data arc available rcgarding currcnt

Russian production.

Other Types

Crocidolitc: An amphibole of thc hornblende group, crocidolitc is

the bluc asbestos of commerccee It is a complex silicatc of iron and
sodium corresponding approximately to the chemical formula
BNap0e6Fc0s2Fc0551681054Hp0,° Its composition, like that of chryso-

tile, is found to vary.

Crocidolitg is more difficult to process into a spinnablc fiber than
chrysotilc, although soiic yarns and othcr textile products arc made
of this fiber. Its resistance to hecat is lower than‘that of chryso-
tile but itg tensile strecngth is generally very high, averaging
between 100,000 and 300,000 psie The most important advantage of

crocidolite is its supcrior resistance to chemical attacke

The major source of crocidolite is the Cape Province of South Africa,
which produccd more than 27,000 metric tons in 1950.# Deposits also
exist in the_Transvaal and in Australia and Boliviae. Bccausc of its
low strcngth, the soft silky Bolivian crocidolite falls just short
of being a textile fiber. It has good diclectric propertics and is

suitable for felting.
MS 003578

—— - o~

“The chemical formula of crocidolitc is also cxpresscd as

W . .
71950 lMaterials Survey, Asbestos, U, 5. Department of the Intcrior,
Burcau of liines, Fcbruary, 1952.
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Amosite: A silicatce of iron, amosite is gencrally rcgarded as be-
longing to the group of orthorhombic amphiboles, although somc doubt
apparcntly cxists that it is a distinct mincral spccics, Its formuln

is usually cxpresscd as (Fcolig)SiOz or as (Fc0.Hg0)51i0s,

Amosite posscsscs good tensile strength and is morce resistant to
heat than crocidolite. Its fibers arc flexible and unusually long
but bccause of their rclative harshness thiey arc not well adapted

to spinning,

Dcposits located in Transvaal province, Union of South Africa, pro-
vide the only commercial source of amosite fiber. Approximetcly

38,000 metric tons werc produced therc in 1950.%

Anthophyllitc: Anthophyllite is csscentially a silicatc of magnesium

and iron, usually with a small amount of aluninum. It belongs to
the group of orthorhgmbic amphiboless. Its chemical fo?mula is
vritten various ways, somctimes as (Fcolig)y5ig005(0H) 5, somctimes
as Mg7(Si4Oll)2(OH)2° The fibers of anthophyllitc arc usually
brittle and lacking in tcnsile strength and in the past have not

been considerced suitable for textilese

Trcmolitc and Actinolitc: Thesce monoclinic amphiboles are lcast

important of thce commercially uscd varictics of asbestos.
MS 003579

Trcmolite (Ca°Mg5518022(OH)2) is a calcium-magnecsium silicatc whosc

fibers arc often long and silky but gencrally too brittle and of

-

“1950 Materials Survey, Asbestos, Us. S. Department of the Interior,
Burcau of Lincs, Fcbruary, 1952.
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inadecquate tensile strength for use in the fabrication of textiless
It is of valuc principally for filtration purposcs bccausc of its
frecdom from iron and its rcsistance to attack by acids. Liost of
~ the trcmolite fiber produced comes from deposits located in north-

cern Italy.

Actinolite (Ca(MgaFe)Ba(SiOS)4) is similar in composition to
tremolite cxeept for the presence of iron vhich replaccs some of
the magnesium, Like tremolite, the fibers arc too weak and brittle
for spinning but have good resistance to acids. Its practical

valuc is limitcd and production is small.

MS 003589
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THE LINING, MILLIING AND GRADIIIG OF ASBILCTOS FIBIR

Because asbestos is found both on or ncar thc carti!s surfacc as
well as at considcrable depths below it, various methods arc uscd
for cxtracting the orc. Iithcer open pit or undcrground mining may
bc cmploycd, dcpending on the character of the deposit and also on

the cxtent to which it has been cexploited,

In thc past, wost of the Canadian chrysotilce, which is the principal
source of the fiber uscd for processing asbestos textiles in the
United States, has becn rcmoved from open pitse. The fiber-bearing
rock is looscicd by blasting after holes have been drilled into the
facc of thc deposit with compressed air dril}se Following a rough
scparation of ore and barrcn rock in the pit, thc orc is transported
to the mill, eithcr by ncans of a cablecwvay ststcem or by cars or

truclis into which it is loaded, usually be crancs or power Shovclse.
H

In rceent ycars, as somc of the open pits have beeonme worked to the i
cconomic limit, it has been nccecssary to usc other methods. Con-
sequently, underground mining, similar to that uscd in the rcmoval

of coal and other mincrals, has been introduccds In onc ncthod,

knowin as block caving, largc blocks of orc arc cxtracted with a

minimum of drilling and blasting by undcrcutting the ore body at a
predeterminced depth below the surfacce and allowing the orc to break

dowvn T it ! cighte
ovn from its own weight MS 003581

Whatever the mining methods employcd, thce pcrcentage of fiber re-

covered from the orc is small, the average yicld from Canadian mincs

MT-002986
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being about five per cent.” This mcans that approximatcly tucnty
tons of asbestos-becaring rock must be mined in order to producc a
singlc ton of usablc fiber. Of the total tonnage of fiber recovered

in rccent ycars, only about four per ccnt consists of grades that

are suitablc for processing into textilcs.”

Cobbing and Milling

From a production standpoint, Canadian asbcstos fibcers may be divided
into two main groups: crude and milled. Crude fibcers ~-- thosc
gradcs mcasuring from 3/8" to 3/4" and longcer -- arc rccovered in a
different manncr than the milled fibers of shorter length. The ore
containing veins of these longer fibers is scgregated wviwen it is
broken in miping or subscquently on picking belts. It is first dricd
and scrcened, then cach picce that has any adhering rock or other
impuritlies is pounded with a spccial cobbing hamaer to frce the un-
desirable portion. The operation, known as hand cobbing, is better
adapted to preserving the long fibers intact than a mechanical pro-
cess would be. After cobbing, the fibers arc further clecancd,

sorted into lengths and then bagged in 100 1lb,., bags for shipmcnte

The long fibers rccoverced in this way arc usced for proccssing asbes-

tos textiles of the finest quality.

Milled fibers, which include all grades up to 3/8% in lengtih, arc
rccovercd by mechanical milling, the proccss being based upon

*Co Ve Smith "Asbestos Lilning licthods," Asbcstos, Philadcolphia, Pa.

714950 Matcrials' survey, Asbestos, Ue Se Department of the Intcrior,
Burcau of Mines, Fcbruary, 1952.
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physical differcnces between the asbestos fibers and the serncntine
rock in which they occur. The flexible fibers, whcen subjccted to
crushing prcssurc, simply split into smaller groups, while the rock,

which is brittle, is shattercd into fragmcnts.

In conscquence, the milling proccss consists esscntailly of scveral
succcssive stages of crushing to open up the fibers and froc them
from the rock. ZIach step is followed by scrceccning to rcemove the
fines produccd by crushing and by air scparation to rcmove the scrni-
opcned fibers. Although the fibers arc tough and strong, spccially
designed crushing machines and technigues arc uscd to minimize fiber
damagce Scparation is usually accomplishéd by larg¢ suction hoods

that opcrate on the vacuum clcaner principlc.

Following scparation, thc milled fibers arc furthcr opcned, clcancd,

gradced according to lcngth and bagged for shipment.

The crudc grades when shipped arce in lump form and must thercforce
be fiberizcd at thc textile plant. Ifilled fibers that are to be
usced for spinning, although opcned up to a considcrable cxtent by
the milling operation, also rcquirc additional proccssing before
they arc suitable for usc in textilese

M
Grading S 003583

Sincc ic cnd uscs of asbestos fibers arc governcd primarily by their
lcength, it is important that they be carcfully and accuratcly graded
at the 1mill. A standard ucthod of grading Canadian chrysotilc

fibers according to their length has been adopted and gencrally ac-

cepted by the Amcrican asbestos industry. It is knovm as the

PRODUCED
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Quebece Screcen Test.

The machine used consists of threce rcctangular screcns held in
frames measuring 24%" by 3/4%, onc abovc the otier. The top screen
is thc coarsest, thc middlc scrcen is of intermcdiate size and the
bottom scrcen is the fincst. Under the bottom scrcen is a box for
collccting thc fibers that pass through all thrce of the screcnse.

The screens arc made to the following spccifications:

Box llo. Screen Opcning Diancter of Vlirc
1 0.500" 0.105"
2 0.187" : 0,065" (4-mcsh)
3 0.053" 0.047" (10-mcsh)

To conduct a tcst, 16 ouncecs of fiber arc placed on the top scrcen.
The 1id is closed and the cntire machine is shakcn horizontally at
528 rpm for two minutcs by mecans of a standard mcchanical device
which is drivcen by an cceentric with 25/32" throw and 1 /16" travcel,
The fiber grade is then determined on the basis of the number of
ounccs remaining on cach of the scrcens and in the collecting box.
Thus, if two ounccs rcmain on the top screccn, cight ounces on the
intermecdiate scrcen, four ouncces on the bottom scrcen and two ounces
in the box, the fiber is knovn as 2-8-4-2, onc of the spinning

gradcs.

MS 003584
Othcr mcthods of grading arc in usc in other countrics.

MT-002989

Textile Grades

Canadian Chrysotilc: Only the longest, costlicst gradces of Canadian

chrysotilc fibers arc uscd in the processing of asbestos textiles.
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The standard classifications arc as follovis:

Group . Grade Designation Fiber cnhgth
Group No. 1 Crude No. 1 o/4" ard longer

Group No. 2 Crudc No. 2 3/8" to 3/4n

" Group No. 3

Spinning Fibcrs Guarantced liniuua

(nillecd) Shipping Tcst
3D 8-6-1-1"
3F 7-7-14-%"
3K 4-7-4-1"
3M 2-C-4-1"
3R 2-8-4-2
ST 1-9-4-2
3Z 0-8-6-2

Notc: Canadian chrysotilc is also produced as shorter milled fibers,

designated as Groups 4 to 9, inclusive. Thesce fibers arc adanted
to numbcrous commcrcial uscs but arc not of sufficicnt length for

proccssing into textilcese

African Chrysotilc: The Southern Rhodesian grades of millcd fiber

arc as follows:

C&GP/1 - a high gradc textile fiber cquivalent to Canadian Crude

llo. 2

C&GP/2 - a high gradc textilc fiber cquivalent to Canadian 3F

Milled fibers from thc Havclock mine in Swaziland arc gradcd as
follovs:
HVL/1 - long spinning fiber

HVL/2 - short spinning fiber MS 003585

“sce "Grading"
MT-002990
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Crocidolitc: Following arc the gradces of Capc bluc (Union of South

Africa) as rccognized by the Cape Asbestos Cos, Ltde

Grade Lengtn of Piser
X Iiinus =¥
No. 3 or S or liS v to 3/80
No. 2 or A 5/84% to 3/4n
Noo. 1 or B 3/4" to 1L
Long or C, D and E Plus 13+

The follovwing grades of Transvaall bluc arc as given by the Depart-

ment of Iines, Union of South Africa.

Crude Fibcrized Leneth of Fiber
TX TDX Plus 1{"
T1 TDL 7/8" to 1M
T3 D2 5 to 7/8"
T3 TD3 A o A
T4 TD4 Iinus +"

Amositce: (Gradc designations to comc)

MS 003586
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PROCESSING ASBLSTOS TEXTILZIS

The asbestos fibers as rcceived at the textile plant may be of two
types: (a) crude or unmilled fibers, which arc in the Torm of smal.
lumps and must be fiberized or opcned up beforce using, and (b) milled
fibers, which are in a scmi-opecned condition but rcquirc further
trcatment to effcet the degrec of fibecrization so esscntial to the
production'of quality textiles. The processing consists of scveral
opcrations, cach of which brings about additional subdivisions of

the fibers until they arc cventually transformcd into a soft, silky

fluffincss.

Fiberization

After cach bag of fiber has been inspectcd for quality, the crude
fibers undcergo preliminary opening. This is usually done in a pan
crusher or chascr mill, the fibers passing under conical rolls run-
ning in a circular trough or becing subjccted to thc crusning action
of a largc steel wheel with a 14 to 18 inch face. Scparatcd impuri-

ties are then rcmoved by screcninge

Milled fibers may or may not rcquire this preliminary chaser mill
treatment dcepending on the extent to vhich they have been opcned at
the asbestos mill. Thosc that do not rcquire it arc passcd through
a vertical opcner or a rotating toothed cylinder known as a willow

that cffccts fincr fiberization.

The fibers ncxt go to a grader which consists of an cncloscd shaft
revolving horizontally and furnished with stcel paddles which

MT-002992
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literally beat the fibers, rcmoving magnctic iron particles as well
as traccs of scrpcntine and other cxtrancous non-fibrous impuritics.
Unopcned fibers arc also scparatcd here and returncd to the opencrs

for furthcr proccssing.

After additional trcatment by mcans of spccially dcesigned opening
cquipment and furthcr scrccning to remove fibers too short for tex-
tile purposcs, the fibers arc rcady for the blending and mixing

pProccsscS.

Blending and llixing

To obtain desircd charactcristics in the finished producc, diffceront
typcs or grades of asbestos fibers arc sonctimes blended at this
point, aftcr which small pcreentages of organic fibers such as cot-
ton or nylon arc added as carricrs or supporting agcnts to improve
spinning propcrtics or to mcct ccrtain requircnents in the specific

cnd product. The latter opcration is knovn as nixing.

Carding
This opcration, similar to that cmploycd in thc processing of wool,
complctes the opening and clcaning of the fibers. Under the teasing
action of thousands of ncedlc-pointcd wirces wiich form the working
facc of'tho "clothing" that covers the cylinders of the carding '
machinc, the fibers arc combced or arranged parallcl to cach other,

forming a tcnuous veb.
MS 003587

When it is scparated into ribbons, rubbed mechanically and condcnscd
into untwistcd strands, this wcb becomes reving, thce asbestos tex-

tilc product from which yarns arc produccde.
MT-002993
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Lappin
The parallcl fibers as they come from the carding machincs are in a
form knovm as slivcrse. In the lapping opcration, a number of sliv-
' Ccrs arc plqccd alongsidc cach othcr and wound into roll forms.
These laps. as they arc called, arc supplicd to fabricators who

rc-proccss them for insulating clcectrical wires and cablces.

Spinning
The previously carded strands of roving arc spun into yarn in nwuch
the samc manncr as cotton and vioolen yarns arc produccd. The spin-
ning proccss is csscntially onc of imparting a twist to thc roving
in ordecr to facilitatc further proccessing and providce teinsile
strengthese The resultant product is known as a singlc yarne. Vhen
singlc yarns arc tuistcd together to form larger, stronger yarns,

thc process is knowm as twisting or plying.

The asbestos yarns produccd by spinning or plying arc manufacturcd
in verious sizes and plics and scrve as the basic componcnts in
the fabrication of many othcr asbestos tcextile products of both

wvvoven and braidced types.
VP MS 003588

Asbcestos yarn is woven into cloth on looms similar in principle to
thosc uscd for wecaving othcr typcs of fabrics. The designated nunm-
ber of strands of warp yarn arc thrcadcd into the rccds of the loonm
and sufficicnt yarn is wvound on bobbins and placed in thce shuttle
for the filling or woof. The warp yarns run longitudinally or

parallcl to thc sclvage edges of the fabric, vhile the fillcr
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strands bind thcsc together transverscly. The construction of the

cloth is controllcd by rcgulating thc number of cnds and picks.

Techniques of proccssing have been dcveloped to such an extent that
a large varicty of woven products now comc from the looms of asbes-
tos textile manufacturcrs. JFabrics can be woven in cither flat or
tubular forms and arc available in many stylcs, texturcs, wveights

and thickncsscs.

Braiding
The braiding process is done from a scrics of yarn-carrying spin-
dlecs, half of which travcl in onc dircction and half in the opposite
dircection. Thc action is similar to that in a maypolc dancce, the

yarns bcing plaitcd together to form a braided product.

lMany strands of braids may be produccd by varying thc numbcr of cnds
of yarn wound parallcl on thc braider tube, by changing thc tcension

applicd and by adding mcchanical attachments to the braider,

Inspccetion and GQuality Control

During their manufacturc, asbestos textiles arc inspccted, weighced
and tested for strecngth, hcat recsistancce and other qualitics that
arc important in the scrvicce in which they arc to be uscd. DBefore
packaging, thc finishcd products arc given a final inspcction for
possiblc flaws and to insurc that the quality standards cstablishced

by the manufacturcer havce bcecen mcte.
MS 003589

MT-002995

PRODUCED
Ju - 83




ATI-81

-~ 22 -
ASBISTOS TEXTILE PRODUCTS

On the following pagces is prescnted information about the various
products madc from asbestos fibers by the Ancrican asbostos textile
industry. This includes a bricf description of cach product and hov
it is mgdo, tggother with pertincent data rclating to styles, sizcs,
weights, ctecs, and a list of uscs. It should bc undcrstood that the
latter is by no mcans complcte in most cascs. The uscs given arc
merely intcnded to convey some idca of the gencral type of scrvice
for vhich cach product is best adaptede Further information, as
well as helpful assistance in scleceting asbestos textiles for speei-
fic applications may bec obtaincd from any of the mcmber companics

of thec Asbestos Textile Institutc.

Gradcs
The word "grade" as uscd in the asbestos textile industry indicatcs
a systcm of classification based on thc pcrccentage of asbestos by
weight in the finished product. In Table K arc listed the standard
grades cstablished by thce American Socicty for Testing laterials
with the percentage of asbestos content for cach grade.” This
mcthod of grading applics to all products described on the following
pagces except carded asbestos fibers, although not cvery product is
manufacturcd in every gradc. The available grades will be found

listcd undcer cach product.

The grade nost satisfactory for a given purpose is largely dependens

on scrvicc tcmperaturcs,

MT-002996
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Tcemperature Linmits

In general, the approximate temperaturce limits

as follows:
Commercial Gradc seeeseses uUp to
Undervriters! Gradc essceee Up tO
GradC A seosecsceesscsssse Up to
Gradc AA seocessacsccsscces Up to
Gradc AAA seeeesssssasssss UD tO
Gradc AAAA vecssoeesesssss Up to

ATI-81

for cach gradc arc

400 F
450 F
850 F
GO0 F
750 F
S00 F

For higher tcemperaturcs than those shown above, a textile made witn

netallic (wirc-inscrtcd) asbestos yarn is sometimes cmployed.

- s -

“Sce A.S.T.li. Specification D 299, reproduccd on pages _ to _, for

the test mcthods uscd to determinc gradcese

MS 003591

MT-002997
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Cardcd Asbcstos Fiber

Carded asbestos fiber is 100# purc asbestos which has been fiberized
by passing the crudec through the scveral opcrations of the fiberiz-
ing process and by scrccening and cerding. It is furnishced in vari-

ous qualitics which arc detcerminced by the fiber length and type of

crude asbestos used and by the opcrations nceessary to produce tho

cardcd fiber.

USES Onc of the major uscs of carded asbestos fibers is for tac
clarification of such liquids as bcer, winc, oils and chcmicals,
The mass of tiny fibers forms a filter medium of cxtrericly closc
texture which capturcs the undcsirable suspended impuritics vhen
the liquid is allowed to pass through it. Becausc of the fibrous
naturc of asbestos, it may bc opcned up in processing to any cxtent
desirecds Consequently, carded asbestos fibers can be furnished in
many dcgrces of fincness to providc cxactly the right serccning for

the liquid to be filtercde

This product is also widely uscd to incrcasc the efficicncy and
cnhance the apncarance of gas heater logs and grates, for wire
wiping pads, stuffing box packing and as a fircproof dccorative

"snov."

STAI'DARD PACIIAGIS Carded asbestos fiber is pacitaged in 10, 25 and

50 pound cartons and in boxes containing onc pound and simaller

amounts.
MT-002998

MS 003592
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Asbestos Lap

Asbestos lap is & fclted form of proccssed chrysotilc asbestos fi-
bcrs which have been blended with organic fibers. It is furnished
in two stylecs: Style I, a singlc ribbon-like formation of fibers,

and Stylc II, a parallclcd asscublage of Style I lap.

USLS A specceialized product made for the clectric wirc and cablc
industry, asbestos lap is designed for rce-carding into an insulation
for heater cords, fixturc wircs and other clcecctrical conductors.

The re-carded slivers arc spiraled around the conductor to form a
homogcencous wall of asbestos fibers which scrve es a carricr for the

clcecctrical insulating compounds.

GRADES, LIGIHTS Asbestos lap is madce in the following standard
AS.T.lle gradcs: Underviriters®; A, AA and AAA. (Scc Table K for
pcrcentage of asbestos content in cach gradc.) It is supplied in

unit rolls ranging from 350 to 4200 grains* pcr lincar yard."

IRON COITENT Asbcstos lap as made for thce clcetrical industry is

of two typcs with rcspeet to iron content -- ferrous and non-forrousa,
Tach of thesc conforms to A.S.T.lLi. rcqguircucents for mexinmum per-

centage of total iron and nagnetic iron, as follovis:

Type Total Iron Contcnt liognctic Rating
liasie por ccnt Mexinun
Ferrous 6 %)
Non-Ferrous
Undervrlterst Gradce 1.75 0,75
Gradcs A, AA and AAA 2 1
MT-002999
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OSTAIDARD PACLAGE Asbestos lap is paclaged in rolls wound on paper

tubcs which vary in sizc in accordance with thce nuaber of slivers
in the asscmblagce (A sliver is approximatcly 12" vide,)

“Grain: a unit of wcight. 8000 grains = 1 pound.

"For permissible weight variations, ncthods of test and other dc-
tailcd information about asbestos lap not given above, sce A.5.T.D.

Spcclfication D 1061, rcproduccd on pages _ and _ of this
Handbool.

MS 003594
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Asbestos Roving

Asbcstos roving is an asscmblage of cardced chrysotile asbestos fibers
blecnded with cotton or othcr organic fibers and condenscd into a
singlc strand without twist, It is produced in various dcgrocs of
density from a soft, fluffy roving to a firmly compactcd onc, to

mect speeific requircmcents of the uscr,

Reinforced Roving (also known as corc or inscrted roving) is similar

to the plain roving dcscribed above but has a corc of cotton or

othcr organic fiber to give it added tensile strengthe

USLES Asbestos rovings werc developed for tic clectric wirce industry
to serve as insulation for hcatcr cords, cables and clcetrical heat-
ing clcments and arc cxtensively uscd for this purposc. The strands
arc vrappcd or "scrved" by wirc covering machines to form a rclative-

ly soft, complctc slceve over the wirc,

GRADIS Asbestos roving is supplicd in four standard A.S.T.L. gradcs:
Undcrwriterst, A, AA and AAA. (Gce Table K for percentage of asbes-

tos content in cach gradce)

SIZE OR CUT The size of asbestos roving is dcnotced by the tcut
number wvhich, when multiplicd by 100 indicatog the approxinetce num-
ber of yards per pound. Standard cut numbers, with nominal yards
per pound and permissiblce variations arc shovm in Table 1, A.S.T.L

Specification D 375, rcproduced on pages _ to _. MT-003001

IRON COI'TCIIT  Asbestos roving is of two typcs with rcspecct to iron

PRODUCED
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contcnt -~ fcrrous and non-ferrous. Dach of thesc conforms to
A5 Telie standards for maximum pereccntage of total iron and magnctic

iron, as follows:

Typc Total Iron Contocnt Magnoetic Rating
(llax. pcr cent) (Eaxinun)
Fcrrous 6 3
llon=-Ferrous
Underiiriterst Grade 1.75 0.75
Gradecs A, AA and AAA 2 1

The non-ferrous type is gencrally specificed where the principal
insulation is dcpcndent on asbestos. here another insulation

prcdominatces, the ferrous type is uscd.

STAIIDAZD PACKAGDS Asbestos roving is furnished on concs and tubces

which vary somcvhat in sizc in accordance with customcr

requircncntse.

MS 003596

MT-003002
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Asbestos Yarn

Madc from roving'which has bocn ncchanically twisted to give it
tensile strength, asbestos yarns arc the principal componcnts of all
asbcstog tcxtiles produccd by thc weaving and braiding proccsscs.

As such, they impart to the finished product advantages of thermal
stability, clcctrical insulating valuc, firc nrotcction, durability
and other charactcristics of the asbestos Ifibers from vhiich they

arc Spune

To mect the many and variced rcquircments of their intcnded usc,
asbestos yarns are produccd by the asbestos textile industry in a

wide range of constructions. The basic styles arc as follows:

Plain Asbcstos Yorn is defined as yarn vhich consists of (1) asbes-

tos fiber or (2) asbestos and other fibers. The "othcr fibers,"
wvhich arc usually cotton or nylon, arc introducecd in small pcercent-
ages during proccssing cither to improve the spinning propertics
of thec asbestos fibers or to mcct certain specifications in the cond

producte

Mctallic Asbestos Yern, also known as wirc-inscrtcd yarn, is plain

asbcstos yarn with an insert of finc wirc. he standard inscrt is
onc or morc strands of .,008" brass wirc but for spccial purposcs
wirc of smaller or larger diancter may be used and such nctals or
alloys as coppcr, zinc, nickel, nichromc, inconcl and moncl nay
also bc substituted for brass. ILictallic asbestos yarns arc cxton-

sively used in processing asbestos textiles wiwere the cnd product

MS 003597
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requires unusually high tensile strength, cexcecptional rcsistance to

hcat or abrasion, or a combination of thcsc propertics,

Reinforccd Asbestos Yarn is plain asbestos yarn with an inscrt of

yarn made of othcer fibcers; usually cotton or nylon; or a cowbinaticn

of both. Glass filamcnt may also be usced. Reinforcced yarns, alsce

rcferred to as inscrted yarns, arc particularly adaptced to the brail

ing and wcaving proccsscs beccause of their higher than average toen-
silc strcngth.

o e o o
The plain, nctallic and rcinforccd asbestos yarins described above
dro produccd as botn singlce and plicd yarns, tiic latter consisting
of a number of strands of singlc yarns tuistcd together to form a
hcavicr yarn of grcatcer strength. Asbestos yarns arc madce in a
grcat varicty of cuts (sizcs) and in the grades given belowe The
cut numbers of plain singlc asbestos yarns with nominal yards per
pound and pcrmissiblc varictions arc shown in Table 1, A.S.T.H.

Spceification D 299, rcproduced on pages _ to _e

For spcecial purposcs, asbcstos yarns arc also coated or imprcegnatcd
with various compounds to incrcasc tensile strength, lay the fibers
or impart ccrtain qualitics of the compound. Thesc arc known as

trcatcd yarnse.

TRADES Asbestos yarns arc made in all standard A.5.T.li. grades ac
follows: Comacrnial, Undcruritcerst', A, AA, AAA and AAAA. (Scc

Tablc K for pcrccntage of asbestos content in cach gradce.)

MS 003598
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DIRICTION OF TWIST Asbestos yarns arc producced in *S* and "2

twistse (Scc Glossary for definitions.)

YARN NULBILS In the asbestos textile industry, the yorn nunbering

system uscd designates the cut, number of plics, apd vmcther the
yarn is plain or mctallice In a four digit figurc, thc first tvo
digits indicate the cub, the next digit indicates the number of
plics and the final digit indicatcs the nunber of mctallic strands.
If the final digit is a zero, it indicates a plain (non-mctallic)
yarn. For cxamplc, No. 1022 is a 10-cut; 2-ply mctallic yarn con-
taining two wircs, and No. 2430 is a 24-cut, 3-ply plain yarn. In .
a three digit figurc, the first digit only indicates thce cut. Thus,

No. 810 is an 8-cut singlc ply plain yarne.

STAIDARD PACKAGIS Papcr tubes arc the standard mcthod of paclieging

asbcstos yarns. Tubes way be of various lengths and wound to

purchascr!s rcquircicntss

MS 003599

MT-003005
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Asbcstos Cord

Iwisted Asbestos Cord is umade of scveral strands of asbostos yarn

tightly twisted togcther to form a cord of uniform diamcter and hizh
tcensile strength. The yarn used may be single or plicd; ferrous or
non-ferrous, sizcd or unsized, or plain or mctallic, depending on

thc cnd usc of the product.

then the cord is made by braiding onc or morc jackets over a yarn

corcy it is knowvn as braidcd asbestos corde

USZS DBecausc of their uniformityt strcngth and ability to withstand
high temperaturcs with negligible structural change, asbestos cords
have many spccialized uscse. They provide an ideal corc for clcetric
resistance vires and are widely cmployed as an insulation for glass
handling toolsy &as a scal on high tcupcraturc corrugatcd nctal
gaslkects, as a valve stcn packing and es a braided wall in thc con-

struction of stcam hosce

The metallic cords have inscrts of fine wirc and arc designced for
usc under cxceptionally scverc conditions. They arc cspcecilally
suitablce for flarc signal cords and for such uscs as suspcending
rectorts, cruciblces and other objccts that arc in contact with fleaw.

or hcate

GRADIIS Asbestos cord is made in all standard A.C.T.l. gradcs as
follous: Commecrcial, Undervriterst', A, AA, AAA and AAAA. (Sce

Tablc K for pcrcentage of asbestos content in cach gradc.)

MT-003006
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SIZES OStandard diamcters of asbestos cord range from 1/16" up to

IR0 CONTCIIT  Asbestos cord is produced in two types with respect

to iron contcent -- fcerrous and non-ferrous., ILach of thesce conforms
to A.5.T.lM. standards for maximum pcrccntage of total iron and

magnctic iron, as follous:

Type Total Iron Contcnt lognctic Reting
(liaxe per cent) (Maximua)
Fcrrous 6 3
Non-Fecrrous
Undervritcerst Grade 1.75 0,75
Grades A, AA, AAA and AAAA 2 1

The non-fcrrous cord is gencrally spccificd where cxeeptional

clectrical rcsistancce is requircd.

STAIIDARD PACKAGES The form of packagce varies with the practicc of

the individual textilce manufacturcre. Fractions of a pound arc
usually packagcd as balls; gquantitics of 1, 5 and 10 pounds arc
generally wound on tubces or spools; larger cuantities up to 50

pounds arc on sSpools or rccls.

MS 003601
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Asbecstos Thread

Asbcstos thrcad is madce by trcating asbestos yarns with special con-
pounds to lay thc fibers and to producc an cx~2cptionclily smooth,
uniforp finish. It is produccd in both plain and wirc-inscrtod
styles, the latter being noted for its great tensile strength and
high thermal stalillity. Asbestos thrcad is adaptcd to cither hand

or machinc scwing,

USES Because 1t posscsses the advantages that arc inhcrent in the
inorganic minofal fibers from wvhich it is madc, asbcstos thrcad can
bc uscd under conditions that would be destructive to thrcad nade
from organic fiberse. TFor cxamplc, onc of its well-cstablished uscs

is for tying incandecscent gas mantlcese

Othcer typical uscs include scwing the asbestos fabrics uscd in the
manufacturc of thcatcr curtains, bclting and sdfcty clothing; scwing
insulation jackcts on piping and turbincs; wrapping clcctriec resist-
ancc wires; and fastcning the asbestos roving insulations at cach

cnd of hcater cords.
GRADES ?

STAIDARD PACKAGLS Asbestos thrcad is supplicd wound on tubcs ac

spceificd by the uscr.

MS 003602

MT-003008
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Asbestos Vlick

Asbestos wick is a soft pliablc strand of asbestos formed by looscly
twisting togcther scveral strands of roving, slubbing or fclted
~asbestose It is supplicd cither with or without cotton yarn in the

centore.

USDS Furnished in convenicnt rcady-to-usc formy; asbestos wick is ¢
general utility product of many and varicd applications. Tac power
plant cngincer keeps it handy as an cmergency packing. The plumbe:
finds 1t usecful for packing stcam and hot water valves. The roofer
depends on it as a weather scal vhen applying corrugated roofing.
And maintenance workcrs gencrally usc it for caulking cectorts, for

scaling ovcns and furnacce doors and similar jobse

GRADES The standard grade of asbestos wick is Commcrcial but othoer
gradcs arc supplicd on ordcr by most manufacturcrs. (Sce Tablc K

for pcrccentage of asbestos content in cach gradcs.)

SIZDS The i' diamcter is standard for most nurposcs but other
diamotcrs_(usually from 1/3" or 3/16" up to 7/32" or #") arc also

furnished.

STAIIDARD PACHAGLS Asbestos wick is sold in handy %, % and 1 pound

balls and in larger quantitices (usually 10, 25 and 50 pounds)

wound on spools or rccls,

MT-003909
MS 003603
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Asbestos Rope

This product is produccd in two styles: twisted and braidced.

Twistcd Asbestos Rope is made by twisting tightly together two or
morc strands of asbestos wicke In the heavier repes, a tinder is

generally used to hold the twist.

Braidced Asbcstos Rope is made in three constructions: (1) by braid-

ing onc or morc jackcts of asbestos yarn over a corc of asbestos

ropc or wick;: (2) by braiding asbestos yarn jacket cver jackct to
form a finishcd product of cither squarc cr round cross.--scation;
and (3) by plaiting asbestos yarn into squarc cross-scction, The
braid over braid ropc is firmer and stronger; the piaitcd rope is

softer and conforms morc rcadily whon compresscde

USES Asbestos rope. a companion product to asbestos wick, is uscd
where a thicker matcrial than wick is desired. The twisted style
is widcly uscd as a scal between furnace doors and brickwork, as an
cxpansion joint in plastic walls of boiler scttings. for covering
diescl engine cxhaust lincs, for packing boiler cxpansion and gas

generator doors and as a gaskcting raterial for manholce coverse

The braided stylc is uscd as a groove packing for inspccotion dooms.
as filling for cxpansion joints in furnacc brickwork., as a gasict

for scaling doors of watcr gas gencrators and similar scrvicces.

GRADIS Asbestos rope is furnished in Cormacrcial grade for most
general uscs and in grades A, AA, AAA and AAAA to mcct particularx

serviece requircments. The grades with highcr asbestos content aie

MS 003604
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uscd for high tomperaturc applications. (Sce Table K for perccntage

of asbestos contcint in cach gradc.)

SIZIS Asbestos repe is made in a wide rarge of dismoters. wsualily

from 1/8" or " up to 1i" or 2.

STALDARD PACKAGLS Asbestos rope is gencrally scoid in 10 25 and

50 pound wnits wound 1n coils or on rccls erd pazked in individun..

cartons.

MS 003605

MT-003011
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Asbestos Cloth

Asbcestos cloth, woven Irom asbestos yarns, is produccd in nany tex-
turcs, gradcs, wcignts and thickincsscs to mect the mruncrous diversi-
ficd uscs of this vcersatile asbestos textile produst.  Toxtures
rangc from opcn mcsh to lightproof and the choice of wecaves ineciluvdos
plain, twill and herringbonc. Various styles of cloth arc also
available, including plain, umctallic and rcinforccd, as dcescribed
under "Asbcstos Yarns!" Represcentative fabrics arc illustrated on

thc following pagese

In addition to thec standard asbestos cloths, spceially trcated cloths
arc made by most asbestos textile manufacturcrs to mccet uwnusual con-~
ditions or where spccial characteristics such as resistance to cx-

trcme abrasion are rcquirced.

USIS DBecausc of 1its inhercent incombustibility and thermal stability.
asbestos cloth is extensively uscd whercver thesc propertics are cs-
scntial in a fabric. Typical cxamples arc the familiarrasbustos

curtains of thcatcrs and auditoriums, firc-smothcring blankcts and
flancproof drapcrics, all of which arc madc of asbestos clothe. The
fire-fighting suits worn by pcrsonncl in the oil ficlds and the

nilitary scrvices is anothcer femiliar application. Coats, trouscrs,
aprons, shoecs, glovcs, mittcms, leggings and helmets nede of asbus-

tos cloth arc also extecnsively uscd to protcet workers in industrial

plantse.
MS 003606

Asbestos cloths arc widely uscd as facings for thce traveling con-

veyor belts that carry hcated objcects into ovens and drycrs, as
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eovers for ironing boards and laundry machinc rolls, as industrial
furnacc hoods, shiclds for weclding booths, beclts for hlucprint ond

mat-drying machines and insulation for dicscl cxhavst pipcs.

The dust bags for rcmoving dust, fumcs and vapors in ncchanical dus=
collccting systcms arc among the morc specialized usces. Here, con-
ditions of tecmperaturc, humidity and corrosion arc such that oftcn
only bags madc of asbestos cloth will satisfactorily mect the re-
quircmnents of this exactigg scrvicce Other speccialized applications
arc in the glaSs industry, whcrce trcatcd asbestos cloths scrve as
paddlec covers, tray linings and lchr curtains under extrcumely scverc
conditions, Asbestos cloth also scrves in clarification proccsscs

by providing a highly cfficicnt, durable filtcr cloth.

In combination with othcr materials, asbustos cloth provides speeial
advantagces rcsulting from the inorganic minorai fibers of which it
is wovene A typical cxamplce is in the fabrication of moulded and
laninated plastics wherc asbestos fabrics, usced as binding agents,

providc incrcascd strength and ductility in the finished product.

The metallic asbestos cloths arc noted for their superior tensile
strength and high rcsistancc to hcat and abrasion. These qualitics
make them virtually indispensqblo as ingrcdicnts in automotive and
industrial friction matcrials, mcchanical packings and goskets and

as an insulation over high tecmperature boiler coveringe.
MS 003607

GRADIS Asbestos cloth is made in the complete range of standard
A.S.T.M;‘grados as follows: Commcrcial, Underwritcrs', A, AA, AAA

and AAAAs In general, the grades containing the higher pcrecentages
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of asbcstos provide zreater thermal stability. (Sce Tablc K for

percentage of asbestos content in cach gradc.)

MIDTHS The standard widths of asbestos cloth arc 36" and 40" but

othcr widths can be woven for spccial applications.

WZIGHTS The weight of asbestos cloth varics from o few ounces to
scveral pounds per squarc yard, dencnding on type of wecave, grade of
yorn uscd, its cut, »ly, whcther plein, rcinforccd or nctallic and
other factors. A sclected list of asbestos cloths designed for
general reguircnments and weighing from onc to ncarly five pounds

per squarc yard, with construction dctails, thicknesscs and grodes

available is shoim in Tablce L.

THICKIIESSSS The thickness of singlce ply cloths ronges from approxi-

matcly 015" to 100", Fabrics up to " in thickncss can be wvoven

-~

in multi-ply construction.

TOLIRALCES The tolerances for width, weight, thiclkness, yarn nuaber
(cut) and construction of asbestos cloth arc in accordance with

A.S.T.Li. Opccification D 677.°

STAIIDARD PACIAGLS Asbestos cloth is supplicd in rolls of 50 and

100 yardse.

“Sce pages _ and _. For A.S.T.l. Spccification D577 (standard
methods of testing woven asbestos cloth) scc pages _ and _.

MS 003608
MT-003014
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Asbcstos Tanc

Asbestos tape is a narrow woven fabric with sclvage odzez. It is
madc in two styles: plain or non-mctallic, and mctallic or virc-

inscrtcde

USSS  Asbestos tapces arc widely uscd in the clectriczl industry as
an insulation and have numcrous other applications wviicrce an incon-
bustible woven tape of high tensile strength and thermal stebility

is rcquircde.

Plain (non-mctallic) tepes of thin dimension arc designed primarily
for clcetrical insuleting purposcs such as motor windings, vherc
there is need for a hecat conductive, thermally steblce insulation
capablc of absorbing a high pcrecentage of insulating varnishes and
trcatacntse The iuprognated tepe forms a moisture barricr csscntial

to e¢fficicnt notor opcration.

Heavier plain tapes arc widcly uscd as a durablce flameproof, oil- and
watcer-resistant wrapping for lcad shcathed cables, as safcty protece-
tion for covering hot piping such as uscd on stcam locomotives, and

as a componcnt of packings and goaskctse

The nmetallic or wvirc-inscrtced topes arc designed for usce wherce the
scrvice rcquircs higher tensilc strength or a high cocfficicnt of
friction or where abrasive conditions arc prescnt. Large quantitigs
arc used as thc major componcnt in woven brake linings and clutch
facingse. Asbestos tapes arc woven with speeial alloy wircs for ap-

plications vhere cicessively high temperaturcs crc cncountercd, as

MS 003609
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in the glass industrye.

Spccial metallic tapcs arc made to scrve as oil burncr wvicking,
These arc produccd in meny diffcerent designs to mect the require-
nents of the various types of burncrs in usc and to provide for tho
proper vaporization of fucl, quick lighting and mexiium cfficicncy

in thc operation of the burncr.

The thermal stability of asbestes tapce also adapts it particularly
for usc as a conveyor belting for carrying hot metcericls. Tancs

[elAR]]

for this purposc arc made in <" thickncss and in widths up to 22
in Doth thc plain and nctellic stylcse. Some arc woven vith the top
and bottom plics of plain yarn and arc trecatced uvith spececial coupoundrs

to inercasc their resistance to abrosione.

Ariother of the many specialized uscs of asbestos tape is in the
ficld of horticulturc, wherc it scrves for binding up thce wounds of
trces after grafting. Becausc asbestos tapes arc inorganic and
thus imrmanc to bacteriel attack, their usc helps prevent infection

and hastcns hcaling.

GRADLS Asbestos tapes for clectrical purposcs arc made in Under-
vriters' gradece. Tapes for other uscs arc avellable in all standard
A.S5.Teiie grades from Commcrcial through AAAA. In gencral, the tapes
with highcr asbestos content arc used vhere high temperaturc condi-
tions arc cncountcrcd. (Sce Table K for percentage of asbestos in

cach gradc.) MT-003016

THICHILSSIS, TIDTHS The thinner plain tapcs -- thosc designed for
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clcetrical insulation -~ arc woven in thicknessces from .010" to
.030", Heaviecr plain tapes arc made in thicknesscs up to 1/8%
Metallic tapes can bc woven in thickncsscs from:%" up to 1", Stand-
ard widths of asbestos tape range from $" to 6%, Tolcrances conforr

to AeSeTelie Spocifications."

IROI COLTCNT Asbestos tape for cleectrical use is made in two types

with respect to iron content -- ferrous and non-ferrous. The non-
ferrous tape is gencrally uscd for clectrical applications vhere the
tapc acts as an insulator or wherc voltages and tenperaturcs arc
cxtrenely high. Both types conform to A.S.T.ll. standards for naxi-

mun pcerecntage of total iron and magnetic iron, as follows:

Type Total Iron Contcnt lingnctic Rating
(Ifax. per ccnt) (liaximun)
Ferrous 6 )
Non-Fcrrous
Undcervriterst Grade 1.75 0,75
Grades A, AA, AAA and AAAA 2 1

STAIIDARD PACIKAGLS Asbestos tapes for electrical insulation are

furnishcd in rolls wound on bushings. Rolls arc of varying footage,
dcpending on width and thiclmess. Packaging of, tapcs for othcr uscs
varics with thc specific tapce.

“For permissible variations in thickness, width, wcight and construc-
tion, as wcll as othcr dcteiled information about asbestos tape not

given above, scc A.S.T.l. Specification D 315, rcproduccd on pages __
to _ of this Handbooke.

MS 003611
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Asbcstos Tubing

Asbcstos tubing, sometimes called tubular slceving, is made fron
asbestos yerns braidod or woven to form a flcxible slceving or tublosg.
The braided stylc is supplicd in many diancters and texturcs ond in
scveral wall thickincesses to mecet a varicty of scrvicc»conditions.

It is furnisihicd unsized or with a finish coat of sizing to focecili-
tatc application if rcquirced. The woven style can be manufacturcd

in various constructions and is usually nade to spccifications for

cach rcquircnent.

USES Braided asbestos tubings provide a fircproof, hecat- and chcni-
cally-rcsistant slceving for insulating clcetrical wircs and cables-
This cffcetively shiclds the cable from possible dauage rcsulting
from thc failurc of adjoining cables. Thcey arc also cxtensively
used for covering the lead vires of theriocouples and in the glass
industry they protcet the hot glasswarc from injury by scrving as

a covering for pinccers and tongse.

An inportant prectical adventage of braided tubing is the casc with
which it can bc fitted over the surface to be covercd. A braided
tubing will slide rcadily over a rod, wirc or cable of the sanc
outsidec diancter as the inside diancter of the tubing, and if nccces-
sary its flcxibility will allow it to be expanded or contractecd to

fit slightly larger or smaller dianctcrs.
MS 003612

The woven style of asbestos tubing is particularly adapted for the
insulation of bus bars, automobile hcaters, as a flexible conncetinc

in hot air ducts and for other uscs wherc a flexible woven type of

MT-003018 PRODUCED
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slceving is rcquircd. Vioven tubing of large diancters is somctincs
formed into thce dust bags usced in pncunetic systems for filtcering

hot waste gascs which constitute a firc and dust hazard,’

GRADZS Asbestos tubing is nade in all standard A.S5.T.ll. gradcs --
Comucrecial, Undcervritcrst, A, AA, AAA and AAAA. (Scc Tablc K for

pcreentage of asbestos content in cach gradce.)

SIZES Braided tubings arc produced with inside diamcters of 1/64w
up to scverel inches. 12ll thicknesses range from less than 1/32
to approximatcly 1/8%. 1loven tubings arc nade in diencters fron

lecss than 1" up to 2234,

STAIDARD PACKAGES Draided tubing is packoged on spools, or wound

on rcels in cuantitics of 25 and 50 pounds. Vioven tubing is sold
A & (]

in rolls, or cut to swcecificd lcngthse

L 4 ® <o -]

For A.S.T.M. staindard mcthods of tcsting asbestos tubing, sce

PagT _e

“Sce also "Asbestos Cloth.

ms 003613
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CALENDAR OF GIOLOGIC EVLITS RILATILG TO FORLATION OF

- 46 -

CANADIAN SERPCHTINE DEPOGITS™

The asbestos beering rock of the Canadian scrpcntine belt is chicfliy
peridotite, whosc main constitucnt is olivine (HgaFo)SiO4.

There were tuo periods of scrpentinization in the Canadian scrpentiin
belte Thce first one immediately followed the injecetion of the ult:o
basic rocks and wvas carricd out by aydrothermal solutiouns genetical Zv
rclated to the ultrabasic magnas The sccond scrpentinizetion period
is nmuch younger and closely folloved the Acadian uplift. Asbestos
veins wiere formed only during or iimediately after the scecond
scrpcntinization period.

Order Geological Tvent Tempe C Geologicel Afc
0 Taconic uplift Post-ordovicicn and
prc-Devonian
1 Injcection and consolidation 1200 to At cnd of or imncd-
of ultrabasic roclis and of S00 iatcely after the
disscninatcd chronite Taconic uplift
2 First scrpentinization of
the ultrabasic rocks
) Acadian uplift Post-lowvrer Dcvonien
4 Injcction of nessive 500
chromitec
5 Injcetion of aplitc and kiddlce (?) Dcevonian
granitc
6 Sccond scrpcntinization; 500
altcration of aplitc dikes
7 Formation of asbestos veins 350 or liiddle or upper (?)
: follovcd by tealcification higher Dovonian
8 Injcetion of nagnctite 5C0 or
higher
9 Prceipitation of linc- 250
magicsia silicates
10 Prceipitation of zcolitcs, 200 or Upper Dovonien
carbonates and sinilar lowcer
incrals
mincrals MS 003614

“Canadicn lining Journal, Vol. 68; llo. 5, 1047, pp. 157-167
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TABLE A - PHYSICAL .

£,
*
.

Chryvsotilc Croesidolitc Anosite
Color Green gray, Blue Gray, Yoll%m
amber to white ~ to dk. brova,
il
Texture Soft to harsh, Soft to harsh Coarsc but i
also silky somevhat g
pliable o
Flexibility High Good Good o
Spinnability Very good Fair Fair
Resistance to Heat Good, Brittle Poor, fuscs Good.Brittle .
at high tcnp. at high temp .
Tensile Strength, psi 18,000° ., 100,000 . 16,000
to 469,000/ to 300,000  to 90,000
Fusion Point, °F 2770" 2180" 2550"
Spccific Hecat, Btu/lb/°F 0.266" 0.201" 0.193"
Elcctric Charge PoS. Neg. lcoe !
Filtration Propcrtics Slov Fast Fast ;
MS 003615 .1
e
2
MT-003021
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PROPERTICS OF ASBISTOS FIBIRS
Anthophyllite Trerolite .
Ycllowish Grey-vhitc,

brovm, gray-

ish vhite

Harsh

Poor
Poor

Vdry good

4,000

and less”

2675-2,
04210™
Hego

licdiun

grcenish, yel-

Actinolite

Greenish

lowish, bluish

Generelly harsh, Harsh

sonctines soft

Poor

Poor

Fair to good
1,000 .

to 8,000
24007
0.212"

Hcge

llediunm

Poor

Poor

1,000

end less”

2540
0.217"
:Nego

licdiun

“The Cancdian lining and Lictallurgical
Bulletin, April, 1951

“Harris Rescarch Laboratorics, Vlashington,

Ds Co

ATI-81
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TABLE B~CHILICAL AND MINDRALOGICLL PROPCRTIES OF ASBLSTOS FIBERS

Lssential Composition

Theorcetical Formula

Crystal Structurc

Crystal Systom

Mincralogical
Structurc

Mincral Association

Origin

Veining

Luster

Hardncss
Specific Gravity
Clecavage

Optical Propcrtics

Refractive Index

-~ 48 -

Chrysotile

Hydrous silicatc of nag-

nesia

SMgO.BSiOZoZHBO

Fibrous and asbestiform

lionoclinic (pscudo=~
orthorhombic ?)

In veins of scrpenting,

cte,

In altercd peridotite ad-
jacent to scrpentine and
limestone ncar contact
with basic igncous rocks

Altcretion and nctamorph-

ism of basic igncous

rocks rich in nagncsian

silicates

Cross and slip fibers

Silky

2.6 - 4,0
204 hnd 2.6
010 perfcect

Biaxial positive,
cxtinction parallcl

1,50 - 1.55

ATI-81

Crocidolite

1y

Silicate of Na ards
e with some waten

HaFe(5105) geFoSity
X HgO N :
Fibrous

Honoclinic

1
Fibrous in iron 1
stones

Iron rich silicicus <
ergillite in quart-
zosc schists

“Canadian Mining and Metallurgical Bulletin, April, 1951

Regional
netanorphisn
C
Cross fiber
v
S5ilky to dull P
£
4 ~
J
3.2 = 343 :
1
110 perfect B
Biaxicl ¥ o C
extinction inelinag. . 1
2"
1.7 plcochroic &
PRODUCED
M - 83
Ms 003617
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Anosite

Silicatc of Fe and lig;

“ihigher iron than
¢+ tanthophyllitc

igk?(FG'Mg)SiOS 1-55 Hg)

Ty

v
tay

i1

B )
© - Prismatic, lancllar

ito fibrous

“{ Orthorhoubic

" Lamellar, coarsc to
finc fibrous and
asbestif orm

In crystelline
schists, ctc.

Metamorphic

Cross fiber

Vitrcous, somcvhat
pearly

.35.5 -~ 6,0

1Ba1 = 3425

110 perfeet

s Biaxial positive,

'g ; extinction parallcl

T 1464 %

Anthophyllite
Mg silicatc with iron

© (lgeFo)ySlg0p,(0H) 5

Prismatic, Lamcllar
to fibrous

Orthorhombic

Lancllar, fibrous
asbestiforn

In crystallinc schists
and glicisscs

lictemorphic, usually
from olivine

Clip, nass fibor unor-
icented and interlacing

Vitrcous to pcarly

5-5 - 60"'

" 2.85 - 3.1

110 perfect

Biaxial positivc,
¢xtinction parallcl

l.61 ¢

5.5

ATI-81

Ga and lig silicats
with souc watexn.

CagliggSig0pn (O »

Long and thin cou', ;
lunar to fibroug :

lionoclinic

Long, prismetic and
fibrous aggregotcs

In llg Limcstoncs 22
alteration prod. .
magncesian rocks,
netamorphic &
igncous rocks
Metanorphic

Slip or mass fiber

Silky

3,
3]

2.9 -~ 3.2
110 perfect

Bicxiel negative.
cxtinction inclired.

i

1l.61 #

&

A
Ca lig F
water u
Cﬂ(m’g.F
Long an
to fibr:
lionoclii
Reticule
matic ¢
fibers

In limet
crystall

Results
netamor;

Slip or

Silky

B F

5-0 had 3.

jllO perl

L Biaxial

extineti

1.63 % 1

PRODUCED
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- Hg)

lar

to

b}
1lcl

Anthophyllitc

Mg silicatc with iron

" (LigeFo) 5140550 g

Prisumatic, Lamcllar
to fibrous

Orthorhombic

Lancllar, fibrous
asbestiforn

In crystallinc schists
and gneisscs

lictemorphic, usually
from olivine

Slip, uass fiber unor-
icnted and intcerlacing

Vitrcous to pcarly
55 = 64~
) 2.85 - 5ol

110 perfecet

Biaxial positive,
cxtinction porallcel

l1.61 ¢

TR O
Tremolite

Ca and lig silicat:
with sonc watex
CasliggSig0pp (O
Long and thin cc-
lurnar to fibrous
lionoclinic

Long, prismatic and
fibrous aggrcgatce

In g Limcstoncs 23
alteration prod.. 30
magncsian rocks.
nctamorphic &
igncous rocks
lictanorphic

Slip or nass fiber

Silky

0.5

2e9 = 3.2

ERAT M A
S
B IV

110 pcerfecet

Biaxiecl ncgotive.
cxtinction inclirgd.

1.61 #

MS 003619

6
3.0 = 3.2

ATI-81 i

Actinolitc
Ca lig Fc silicate;
water up to 57
Ca(Iug.Fg)S(Slos)4 X Hy0
Long and thin colunnar
to fibrous
lionoclinic
Reticulated long pris-
matic erystals and
fibers

In limestonc and in
crystalline schists

Results of contact
rictamnorpnism

Slip or mass fibcr

Silky

110 pcrfecet

Biaxial ncgative,

~extinetion inelincd

1.65 § wecakly plcochroic

MT-003025

PRODUCED
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TABLE C - CHIZLICAL COMPOSITION OF VARIOUS TVPES OF ASBESTOS™

Chrysotile Crocidolite " Amosite Anthophyllite Trcmolits
5105 B7-44; 49-53% 49-5%] 56-58; 51-62: |
Lig0 5S-445] 0-355 1~ R3-34% 0-30¢7 1
FeO 0.0-6.0%  135-207 34449 3-127 165-5.0,
FegOy  0.1-5.07  17-20 ———- -——- _——-
A1,0,  042-1.57  ---- 2-9¢ 0+5-1.5% 1.0-4.C7
Hg0 240-15.07 254,55 2-5% 1,0-6407 0-5.07%
Ca0 Tre=5.0  =-- - --- 0~18g;
a0 ——-- 4.0-8.5% -~ -—- 0-9%
Ca0tiag0 ---- ~—-- 065-2458 =~ ---

“Incyclopedia

o [ ]

of Chcmical Tcchnology, Vol. 2 - Anthironc to Cari i

TABLD D - EFFZOT OF TTUPTRATURE ON LOSS IN WEIGHT OF ASBESTOS! FIBIRS

S o e s o P s ey o v >

Tcmpe F Tine

——

Loss in Weight (pcr cent)

Amosite Anthophyllite Chrysotile Crocidolitc Trcmolite

400 2 hrs 0633
600 " 057
700 " 080
800 " 0,98
900 " 1.07
1000 " 1.16
1100 " 1.26
200 " 1.39
1400 " 1e43

0.05
Oed
0,30
0,38
O.41
0044
0,52
0,54
00,54

030
0.85
1.78
217
285
5699
10,38
12,75
15,43

0.08
0e25
0.49
0673
085
0686
1,00
1,04
1.03

0,04
0,08
0,13
0.22
0,26
0.29
0,37
0,37
0,47

“Canadien Hining and Metallurgical Bullctin, April, 1951

MS 003620
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TABLE I - COLPARISON OF TLICILE STRINGTHS OF VARIOUS FIBILS
YITH ASBLSTOS™

Type of Fiber Tcnsile Strength (psi)
Acctate Rayon 18;000 to 23,000; 22;000 to 30,000
Nylon 65,000 to 80.,000; 88,000 to 117,000%
Glass 250,000 to 315,000
Orlon 60:000 to 80.000
Cotton 42:;000 to 125,000
Silk 45,000 to 83;000
ilool 17,000 to 28.000 b
Asbestos (Chrysotile) 13,000 to 469,000

-

*Tosts conductcd by Harris Rcscorch Laboratorics, tashington,
Ds Ce

Apcpending on type

brhe average tensile strcength of 56 asbestos fibers tested
wvas 72,000 psi

TADLE F ~ COLPARISON OF APPROXILATT FIBTR DIAIDTIRG”

Typc of Fiber Fiber Dionetcer Fibrils in Cn-

in Inchcs Lincar Inch

Human Heair 0,00158 ' 630

Renic 0,000985 1,015

Wool 0.0008 to 0,0011 910 to 1,250

Cotton 0.0004 239500

Rayon 0,0005 539000

Nylon 0.0003 33300

Glass 0,00026 ’ 2,840

Rock Vool 0,000142 to 0.000284 3,520 to 7,040 -

Asbestos (Chrysotile 0.000000706 to .0,00000118 850,000 to 1,400,000

$Thc Canadian Lining and Mctallurgical Bullctin, April 1601

MS 003621
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TABLE G - COLPARIGON OF SURFACE ARTCA OF VARIOUS FIBIRS VITH ASBISTOS™
Typce of Fiber Surfacc Arca by N2 Adsorption
(Sq. Cu./GraJ)
Iylon 3,100
Acctate Rayon 3,800
Cotton 7,200
Silk 7,600
Vool 95600
Viscosc Rayon 9 800
Asbestos (Chrysotile) luO OOO to 220,000
“The Canadian ldning and Metallurgical Bullctin, April 1951
[+ ] L d L @ L 4 * o L L] [ ]
TADLE H -~ EZFTEDCT OF HZEAT ON TCLSILD STRINGTII OF CALIADIAN
M CHRYSOTILE CRUDE"
Tensile Strcength  Per Cent of Originel
(psi) Tensile Strength
Originel crudc -~ o hcat 151,000 ~———
deated S ninutes at 600 F 1203000 91.6
Ilecated S minutes at 800 F 96,000 733
Heated 3 minutes at 1000 F 784,000 5965
Heated 3 nminutes at 1200 F 42,000 3240
*The Canadian lining and lLictallurgicel Bulletin, April 1951
MS 003622
M
MT-003028




TABLE J - COLBUSTION ANALYSIS OF CHRYGOTILE ASDESTOS™
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Total

Per Cent COZ Coleuin’,

Source of Tecupe F Per Cent Per Cent Per Cent Ignition In Tere:
HEO COB HZO C02 Loss of Perconuoly
‘ Fiber ligCly Cal(:
Arizona 1000 3637 0.54 3,91 3:87 1,03
1800 12,89 1.91 14.80 14,80 1l.03 O3.xo
Australian 1000 1.50 0466 £.16 2,06 1.26
© 1800 12.48 0.96 15.44 1533 1,26 0.5C
Canadian (A) 1000 5e47 0485 6432 6,20 1.62
1800 14,28 097 15.25 15,17 1,63 0.2
Rhodesian 1000 l.82 2.54 4,36 «28 4,85
' 1300 12.00 2.89 14.89 14.84 4,85 0.7¢
Canadian (B) 1000 3.75 0.45 4.20 4,14 0.86
1800 13.31 0.48 13,79 15,75 086 0,07
Russian 1000 1.98 0,77 2.75 2,64 1.47
1300 11,74 1.06 12,30 12.72 l.47 04,66
Canadian (C) 1000 2.25 0.47 2,72 2.66 0,90
1800 11.93 0.01 12,44 12.40 0.90 0,09

“Cencdian liining end lLetallurgical Bulletin, April, 1951

L] [ ] L L ] L ] ] L ]

TABLT K - PZRCLIITAGE OF ASBECTOS CONTELIT BY VDIGHT

Il ASBECETOS TIEXTILE PRODUCTS

As Established by the Amcrican Socicty for Testing liaterials

Grade

Asbestos Content by Weight

Corzacrcial
Underviriterst
Grade A
Gradc AA
Grade AAA
Grade AAAA

7555 up
80;; up
85;; up
9577 up
997 up

to
to
to
to
to
to

M

but not
but not
but not
but not
but not

including 80,
including 85%
including 90¢]
including 959
including 99%

and including 100

S 003623

MT-003029
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TABLE L - GLADIS AND COISTRUCTIOL OF STANDARD ASBICTOS CLOTHS

~ 53 =

(Thicknesscs-after

calcndering)

ATI-81

Yicight ATI

Thickness Ends/" Picks/" Verp Filliug

. N
ol o]
N € AArai0 {URE I

lbs/sq yd Style inchcs  (VWarp) (Fill) Yarn Yarn
1.00 16P18 »035 16 13 1820 1810 U
1,05 . 17p24 »035 16 - 15 2420 2420 U
1.25 20p28 « 036 27 RG] 2820 2820 U
1.30 21p10G «035 16 ) 1010 1010 U
1.50 21Pl4 .050 16 10 1420 1210 U
1.33 21pP10 «055 8 8 102C 1020 C-U
1.35 21P16 +045 2 15 1620 1620 A4
1.37 22BT38 +054 50 28 3820 782 U-AAA |
1.40 22P16 051 19 10 1620 1520 TU-AAA
1.40 22P10G 052 18 9 1010 1010 C-U
1.40 22P18 «045 24 15 1320 1810 U
1.45 25P18 050 17 14 1320 1820 U
1.50 24P10 + 055 9 9 1020 102C U
1.50 24P18 «050 20 14 1820 1320 U
1.65 26pl4 053 14 14 1420 1420 TU-AA
1.75 28F16 «063 24 10 1620 1620 C-U-A
1.75 20P18 .0G0 26 13 1820 1820 U
1.80 29P10 +060 16 10 1020 1010 U
1.80 29p14 053 20 10 1420 1420 C-U-A~-AA
2410 24P1L0 062 16 9 1020 1020 C-U-A-AA
2.15 J4PL2 0062 2 10 1220 1220 C-U
2035 36P10 " 070 18 ) 1020 1020 C-U-AA-AAA
2640 o3Pl2 065 20 12 122 1220 AjAA
2645 59P12 +Q75 27 9 1220 1220 AALA
2045 39T12 075 27 9 122 1220 U-AA-AAA
2.50 40P10 2075 20 10 1020 1020 C-U~AA-AAA
2450 40BT14 »070 27 14 1420 1420 C-U-A-AA
2050 - 40114 +070 27 14 142 1420 (C-U
900 43p10 .080 18 9 1030 1020 C-U-AA-AAA-AAAA
300 48T12 075 30 10 1220 1220 C-U-AAA-AAAA
303D 53T12 +080 36 12 1220 220 AAA-AAAA
D50 56T8 085 24 7 820 820 AAA-AAAA
D65 538T12 080 36 14 1220 1220 AAA-AALA
D670 59T12 « 030 40 14 1220 1220 ALL-AAAA
3,90 62T12 «085 24 9 1230 1250 AAA
4,75 7610DC 0135 37 16 1020 102C C-U
G~Glass Rcinforccd P-Plain Yicave DC-Double Cloth
H-Herringbone Tleave T-Twill Vicave BT-Brokcn Tirill
MS 003624
MT-003030
PRODUCED
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Fellowshin Report

During the quarter just passed the Fellow has been chiefly
concerned with tiree problems, namely, 1) Determination of Asbestos
Content of Asbestos-glass €ombination Textiles, 2) Determination
of Serviceability Teumperatures for all Grales of Asbestos Textiles
and 3) The Significance of the Combined Iron Content of Chrysotile,

The second and third subjects have received the greater amount
of attention and will be discussed in some detail in later sections
of this report; however, while the determination of the asbestos
content of asbestos-glass combination textiles has been wider con-
sideration, not a great deal of progress can be reported.

“le have endeavored to direct our attentions to those problems
of greatest interest to the uembership and the views expressed at
the last General nmeeting indicated that subjects 2 and 3 should
receive nriority. The greater part of this report is, therefore,
concerned with these subjectse.

MS 003626

MT-003032
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Asbestos-Glass Textiles

The work on asbestos-glass combination clotiis hhas been in the
direction of further studies to ascertain tie possibility of deter-
mnining the asbestos content of such textiles by neans of specilic
gravity methods rather than by chenical metihiods which hes becen pro-
posed. In earlier work reportecd by us, specific gravity deternina-
tions by mcans of the pycnometer method were advanced. Ilovever,
the technigues involved in such determinations require a precision
whichh is far too critical for normal laboratory worli and this type
of procedure has, therefore, been abondoned for the present.

During recent wvecks we discussed the problem with Ir. A. R.
Fisher, Bell Telephone Laboratories, who has been carrying on similar
deterninations in comnection with the establishment of a control
test for porcelain ccramic parts. In this voriz, the specific
gravity of a porcelain is dcterminred and from this evaluation the
extent and degrec of maturity can be established. In conducting
these tests, heavy liguids having known specific gravities, ranging
from 1.5 to 3.5 are uscd and the materials for test are evaluated
on the basis of these liquids. By measuring the ability of the
porcelain to float or sink in such a liguid, reading values to the
third decinal place, a very close control of the specific gravity
can be maintained.

Y/e are now exploring the possibility of physically scparating
the asbestos from the glass, using a licuid having a specific gravity
higher than the glass and lower than the calcined chrysotile. The
liquid we have obtained for this work is acetylcne tetrabromide
which has a specific gravity of 2.943. The glass with a specific
gravity of approximately 2,75 should float in such a liquid while
the calcined chrysotile with a specific gravity of something over
500 should sinke. Tie have not had sufficicent time to conduct ex-
tensive experiments on these tests but will endeavor to carry on
this work during the coning nonths.

During the past week vie obtained an article from Mr. J. L.
Tucker titled "The Quantitative Separation of Fibre lixture by
Flotation", and in this work it is reported that the same technique |
as we contemplate has Dbeen found adaptable for the separation of
many organic fibers. For example, cotton with a specific gravity
of 1,55 was effectively scparated from jute having a specific
gravity of 1.48, using a liquid having a snecific gravity of 1.51.
If such scparations can be made with the accuracy indicated, there
is no reason to expect that our two materials, having such wide
differcnces in specific gravity--2.75 and 5.00, cannot as casily

be scparated.
MS 003627
MT-003033
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Serviceability Temperatures of Asbestos Cloths
Introduction

At the last meeting of the Technical Cormittee attention was
" directed to the desirability of establishing a scale of service-
abllltj terperatures for asbestos textiles. Fellowship Renorts

;23 and W~4 set forth the thermal degradation characteristics for a
group of asbestos textiles, lhowever, tiie data as presented offers
no specific temperature of serviceability vs grade relationship.

In view of this, the Technical Comnittec recommended that tests be
conducted by the Fellow, such tests to be so designed as to classify
the strength detcrioration characteristics for the various grades
at some evelated temperature for one hour so that there would be
strength retention of 807 of the original cloth strength.

Before initiating this work the entire subject was reviewed
and there was made an analysis of the work prev;ously reported.
The results of this analysis were transmitted to ir. J. D. licCluer,
Chairman of the task group assigned to this problem,and arc also
here set forth for consideration by the entire technical committce.

The first provision of the recommended tests prescribes that
the test period should be one hour in duration. 7fe have consistant-
ly raised objections to short period tests of this character duc to
the fact that such results arc misleading and are in no wvay indica-
tive of the serviceability which will be obtained over extended
time perlods. This condition is pdrtlcularl" mislcading at temncra-
tures of 450°F and lovrer, the range vherein Commercial and Under
writers grades will fall., It would appear that since the purpose
of this work is to establish engineering data to assist consumers
of these materials in selecting the proper materials for a given ap-
plication, the information should be factual and should indicate
the rclative serviceability over cxtended:periods of time.

The sccond provision of the recommendations states that the
tests should be conducted so that the tewperaturc at vhich 80%
strength retention may ascertained. It is well known that grade
alone does not dictate the-elevated temperature scrvicecability of
asbecstos textiles. Tleight, weave and yarn construction all contri-
bute to this characteristic and it would seem that some rccognition
of this fact should be promoted. An indication of the influcnce
of these factors is scet forth in Table I where a statistical ana-
lysis approach has been advanced in order that a more undcrstandable
picturc may be revealed. This table and the two paragranhs im-
mediately following are taken from our letter to lir. licCluer and
scrve to summarize our statistical analysis.
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D
4 Tensile Strength Retention
(24 hours)
Grade Style No. Samples 400°F, 800°F.

Commercial 36P10 1 18.4 6.4
48P1L0 42,5 2742
40H14 1 34 .8 23.8

X = 3l.% X = 19. 173'

a = 10, O” a = 9.29

v = 31, 47 v = 4801%
Undervwriters 16P28 1 S7.5 38.2
17p24 1 4346 23.0
22P16 1 3547 23.2
26P14 5 41.7 28.7
Q6P10 4 3446 21.5
- 40P10 1 4345 2340
40H14 1 4.8 _ 2308

X = 41.6% X = 26.64

a = 7.63 a = 5.4

v = 18.259 v = 20,3
A 30P14 1 725 56,8
AA 36P10 8 62,0 55,9
38T12 1 868 68.5

X = 74.4 Z = 62.2%

a - 4’01% a : 2.0%

| v = 5,59 V S 3.2%
AAA 36P10 4 81.5 4,5
48P10 1 8363 ' 94,4

X = 84,9 X = 84.4%

a = 4.5 a = 10.5%

VS 5.3 v = 12.49
ALLA 5618 T 9225 77550

X - Arithemitic lean (AVCOrage) e oo me-—
a - The standard-dcvidtionntheérroot-mcan square deviation about

the average X
v = Thc cocfdiciént of variatiﬁn, a mcasurc of rclatlvc dlspursion

basc@ on 'thc stfindard dcviation.
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From this data it will bc obscrved that at 400 °F the Commcrcial
and Undcrwritcrs gradcs rctain averages of 31.97 and 41.6;7 rcpsce=-
tively and‘have standard dcviations of 10.0;7 and 7.65 rbsnLCthblyo
In my work, I havc had but onc samplc of truo Gradc A cloth and this
v7as manufacturcd in England. It bears our number 147 in report
i23s The inclusion herce is perhaps unfair sincc it docs not ropro-
scnt a product from our mcmbership but is sct forth mercly for
informatione. Gradcg AA and AAA rctain 74-:~ and 84.99 strpnfths
rLSpLCulVCly at 400°F with 4.)7 and 4.59 rcspoetive dbv1mtlons whilc
at 800°F, 62.27 and 84.4] strcngths arc rotaincd with 2. 075 and 10.55
rcspeetive standard deviations. The AAAA cloth here sot forth is
again but onc samplc and should not pcrhaps be included in this
analysis,

The influcnec of construction and yarn numbcr upon performancc
is clecarly c¢mphasized in the casc of the Underwritcrs Gradce cloths
here testcde In this work seven styles viere tested, covering
fourteen cloths and the strength rétentions at 400 OF ranged fronm
57.55, for 16P28 to 34.6% for 56P1L0. The grand average for all of
the cloths in this group was 41l.6%.

On the basis of this brief analysis it is quite apparent that
any attempt to identify a given grade with a specific temperature
will work to a disadvantage for some constructions and ;ill over-
grade other constructions. ‘/hile it perhaps is not practicable to
attempt to identify each grade and construction with a specific
tenperature, it does seem that it would be more logical to indicate
ranges of temperature for a group of cloths as & whole rather than
attempt to fix a temperature that might cover the groupe.

Ixperimental Data

In substantiation of the above remarls relative to the unre-~
liability of short period test data, submitted herewith are soue
figures obtained in recent tests. It was suggested by lir. licCluer
that teste don Commercial and Underviriters Grade Cloths be run at
350°F for one hour and on Grade AA cloths at 450°F. Tests on a few
of these cloths were run at these temperatures for 1 hour and for
24 hours. Table 2 sets forth the results of these tests.
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Present Strength Retained

350°F 450°F
Cloth ;: Grade 1 hour 24 hours 1 hour 24 hours
123 Und. 83a7 58,0 ——— ——
139 Und. 89.0 - _— ———
154 Und. 102.0 5040 -—— _———
160 Conme 84.0 620 —— ———
124 Unde. 95.4 58,0 —~—— ——
133 Und. 86,0 -— -—— ———
138 Und. 90.0 -——— -—— —
125 Al -—- --- 84,0 ——-
143 AA —— ——— 94.0 ———
146 AA -—- --- 90.8 69,0
155 AA ~—- --- 6943 48.5
142 AA -—— -—- -— 79.0
Summary

These results offer further evidence in support of earlier wvork
showing the dangers to be encountered in accepting the results of
one hour tests as indicative of serviceability characteristics.

In view of the observations here presented it would appear
desirable to have the Technical Committee again review all of the
data presented by tie Fellow in the several recent reports along
with similar data developed with each individual company!s labora-
tories and on the basis of this collective information endeavor
to develop a formula wvhich will factually portray elevated tempera-
ture serviceability.

It may well be that a different type of test procedure is
desirable. Considerable thought by the Fellowr has been directed
along these lines and, among other things, there has been considered
the possibility of a load test at elevated temperatures which might
serve to provide more correlatable data and at the same time give
information which is new. A few such tests of an exploratory charac-
ter have been carried out along these lines and the results would
seem to‘lndicate that useful information might be so procurred. For
example, a strip of AAA, 2.25; cloth was mounted in the furnace so
that a weight equivalent to 7 pounds per yard of width was supported
in tension and this assemby heated to 1500°F and held for 2 hours
At the end of this period the cloth continued to support this load
and showed no signs of destruction as a result of it. From appear-
ances it would seem that much more wveight could have been applied
without destruction.
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Such a test would seem to be simulative service in character
and should prove of great interest from an engineering standpointe.
If it is the desire of this committee that such a test program be
pursued we will Dbe pleased to initiate the wori immediately and
should have a considerable amount of data for the next writinge
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SIGNIFICANICE OF COIBINZD IRON IIl CHRYSOTILE
Introduction

Iron nay exist in chrysotile fiber either as a constituent or
as a contamninant and as such may markedly determine the suitability
" of procducts made from such fibers for electrical insulation applica-
tionse The routine chemicall analysis of these fibers does not
necessarily reveal how the iron is present, since in reporting such
an analysis the iron is usually identified either as FeQO'or FesO.
or perhaps as a combination of the two oxides., Actually, the Iron
in chrysotile is rnost often present as Fe-0, (magnetite) or as a
structural constituent of the chrysotile Ta tice, as a couplex
magnesium--iron silicateo.

Iron as Fe.0, is a highly undesirable contaninant since it 1is
electrically coddtictive and exhibits a high magnetic perneability.
On the other hand. iron as Feo0, or Fe0 (not normally a naturally
occurring compound) or as a sTlPcate are not particularly objection-
able from an electrical viewpoint, having extrenely low magnetic
permeabilities and high resistance to the conduction of electric
currente

During reccnt years there have been moveunents initiated wherein
the significance of the iron content and its relationship to elec-
trical conductivity night be established. liany specifications con-
tain sections concerned with this relationship which crndeavor to
set forth testing techniques that will reveal the applicability of
a desired asbestos textile to a given set of conditions or operations.
The American Society for Testing llaterials sets forth a tentative
method for determining magnetic rating Ly the Mapes method and also
provides a conducting particle test (D 315-52) which are essentially
concerned with the saie end results. Various investigations have
proposed an adaption of the dielectric strength test as used on
sullid materials as an applicable test for such determinations.
MIL-1=-30534, in section 4.,5.4.2 advances still another method where=-
in the sample is heated to 815° for 1 hour, after which the sample
1s pulverized and the magnetic portion removed Ly an electromagnet.

These are but a few of the techniques in use today and all ap-
pear to fall short in providing a coumpletely satisfactory evaluation
of the true electrical charaecteristics of an asbestos textile. It
has been our purpose during recent months to consider this problen
in a rather detailed fashion in an effort to evaluate the nmethods
presently in use and to endeavor to establish a test techinique which’
might yield-results having more significance than those now obtained.
In addition, some work has been here included in an effort to
establish the significanc¢e of the type of iron and its relationship
to electrical properties,
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Experimental VYiork

Magnetic Analyses

In initiating this investigation several Liethods of magnetic
analysis were considered in an effort to establish a testing techni-
que which would provide the highest degree of accuracy and repro-
duceability for the materials with which we are here concerned.

liagnetic measuremnents using the ballistic galvanometer for
detection were first studied, hovecver, with the equipment available
only very small samples (0.5 grais or less) could be studied, This
linitation on sanple size proved to be the objectionable feature of
this test method since in selecting samples of such small quantities
a marked variation in resultant permecabilities among the several
sanples of the sane material could be observed. In order to utilize
such a test method in this work it was felt that it would be neces-
sary to redesign the available equipment so that it would accon-
rnodate samples of not less than 5 grams and preferrably 10 grams in
size. The equipnent nade available to us was and is being used on
another project and in order for us to proceed further along these
lines 1t would be necessary to expend a considerable anount of time
in developing a new set-up. Before proceeding further along these
lines it was felt desirable to investigate other avenues of study
for a possible solution.

A second test set-up here available to us for consideration in
this work was a Helmhotz coil analyzer wherein the sauples to be
investigated are subjected to a known nagnetic force and the induced
torque resulting therefron measured through an analytical balance,
lHere again the equipment design was inadequate for our purpose. The
coils, although nearly 2" in cross-sectioinal diameter by 10" in coil
diameter, were incapable of producing a nmagnetic field with suffici-
ent intensity to activate our materials which contained so small an
amount of magnetic naterials. A redesign of this equipnent would
undoubtedly provide a suitable test instrument for such determina-
tions, however, it was felt highly wlikely that the results which
might be obtained would be any more significant or reliable than *
those now obtained by neans of the presently used llapes Analyzer.

The third nethod investigated was that proposed by A.S5.T.l.
designation D 1118-50T, originally proposed by F. 5. Hapes. The
equipnent as prescribed under procedure A was procurred in exacet
compliance with the specifications, except that the anplifier and
indicating instrunent herc used are in one unit--a Hewlett Packard
Vacuwn Tube Voltmeter. This instruuent has twélve ranges for volt-
age readings with the lowest range rcading from O to .00l volts
(1 millivolt) full scale, readable to 0.0l nillivolt while the high-
est range reads from 0-300 voltse. Vith this equipnent ten gran
fiber samples can be tested in IR values ranging from nuch less than
1 to in excess of 12 can be easily deternined.
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Before considéring specific test data it would secn advisable
to review briefly the purpose of the test, the test procedure, and
the significance of the data so obtained.

The stated purpose of this test is to deternine the magnetic
rating (¥3) ¢f an asbestos fiber or material produced thercfron,
such a rating to scrve as a criterion upon which may be established
the ability of sa:id materials to serve satisfactorily for elcctrical
purposci. Jhe IR walues cover a range fron 1 to 6 an¢ are estab-
lished on the basis of knowa weights of a standard magnetite (Bureau
of Standards ;29a) uniformily distributed throughout a voluue
equivalent to that occupied by a ten gram sample of asbestos fiber.
An IR equal to’'l is obtained by thoroughly nixing a sample of sone
inert material, such as zinc oxide, in an amnount equal to the volune
occupied by 10 grams of chrysotile (40 grams of zinc oxide) with
0.18 gramns of the standard magnhetite. A nixture so preparcd will
yield a reading cquivalent to an IR equal to 1. Vith further addi-
tions of magnetite in multiples of that necessary to produce the
IR~-1 reading, additional ratings up to IiR-6 are procurred.

Curve 1 sets forth the IR vs millivolt reading relationship
for the equipment we have in operation. These values were obtained
using a reasonably pure grade of nagnetite obtained from our chenical
supplies and uay not be exactly the same as night be obtained when
the ;/2%a sample is used. %e have had the standard material ordered
for some time but have not received it to date, however, upon its
arrival a check run will be made.

On the same Curve I there is prescnted the R vs Fez04 per-
centage content relationship for chrysotile fibere.

Through the rclationships here set forth it would seen that it
should be possible to roughly determine the amount of magnetic iron
in a given wilmowm sample. However, this technique does not take
into account the cxtent of dispersion, fineness of grain or degrec
of orientation, all of which, no doubt, have some influeince upon any
magnetic permcability measurements which may be'made. The extent
of effect of the first two of these factors are, at this point, not
too well established by this work, however, the effect of oricntation
has been studied and the variations obtained are set forth in
Tablc I, In this table, the results of determinations on eighteen
different chrysotile fiber samples are presented. Iach sample was
read ten tincs with thic sample being removed, fluffed and repacked
after each rcading. The range of values shown in the first colwn
are the nininun and wmaxinunm values for the ten readings taken and
the second colunn sets forth the average value for the ten readingse
The values are presented in millivoltss
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Tablc I
~ Range
Johnson ;-1 Bel = 73
toA 11:8 -13:9
'y . -1Oe
n BK 4.25 - 5,45
n SR 4,45 - 5.10
Bell ;1 10,5 ~13.1
" g A
y %SK g:gs - 3220
" 53R 3.90 - 4,75
King ;2 12.40 -16.40
" ;B3R 3610 = 3,60
Danville ﬁz 5.30 = 6.60
" y?R}Z 2070 -~ §.90
" 7,'ORO4 . 2085 - \')025
Shebanie ;1 1.00 - 1.10
] 5{-2 ..... ’
" .;{l:') 1.00 bl 020
C:G 5L ©1.00 - 1,30
w2 0.85 =~ 1,00

ATI-81

Average

6455

12,60
4.30
4,80

11.75
Te25
JOe4b5
4.25

14.40
D435

5.90
2485
2,90

1.00
0.60
1.10

1.25
0.90
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An analysis of these results will show that'while the millivolt
readings in nost cases appear to be considerable, the range of -
values usually falls well within one IR group which, in general,
covers 2 nmillivoltse.

Carrying this analysils still further in an effort to determine
the effect of orientation, several cloth and yarn samnples werc tested.
The cloth sanmples were first tested with the warp direction in the
long direction of the specimen holder, secondly with the fill direc-
tion in the long dircction of the holder and finally with the diagonal
dircction in the long direction of the holder, Finally, the cloths
were carcfully dissected and all of the yarns first placed parallel
in the long direction of the holder and scéondly, wrapped around a
small spindle so that they could be placed in the holder in a circu-
lar position at right angles to the first position. The results of
sone of these tests are interesting and show the definite effect of
orientatione.

Table 2

Varp Fill Diagonal
Cloth ;4132 4,10 nv 3.41 mv 3.80 mv
(Buxan)
Yarns 7132 4,4 nv 3e2 LV
?ég;g"%75 2,95 nv 1.80 nv | 2.40 nv
Yarns ;75 3.10 v 1.75 v
Gradc A4A yarn 6.7 1wv Je2 LV

10 cut, 2 ply

It will be observed that yarns which had been removed from cach
of the cloths gave higher readings in the warp dircction and lower
rcadings at right angles to the warp direction than was obtained for
any positioning of the individual cloths. It rust be assumed that
the maximun values arc most ncarly correct since in these deternina-
tions the greatest susceptability intensities have becen induced
through the alinement of the magnetic particles in a manner which
will producc the highest degrce of interception in the magnetic field.
In the production of the cloths hcre tested, the preparation of the
fiber from the cards through the spinning frames has acted to aline
the fibers and the attached magnetite particles so that all are
reasonably parallel, Through such an alinemcnt the maxinum magnetic
susceptabilities arc obtained.

The tests tq date, though few in number, would indicate that the
maximun millivolt readings for a given cloth are between 57 and 10
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lover than the probable maxinum value which would be obtained by
alining all of the yarns to produce a naximum value and that the
average values for a cloth arc approximately 157 to 25 lower than
the yarn maxinum valué. In teras of the IR rating this would mean
an incrcasc of from 0,1 to 0.2 of 1 MR on the maximum value or 0.3
to 0.5 of 1 MR on the average value,

On thc basis of these observations it would appear that test-
ing technique and procedurc are the critical points in such deter-
ninations. The effect of grain size, packing and distribution of
the magnetic particles on such dcterminations will probably execrt
sonc further influence upon the IR values so obtained, however, it
would also appecar that the extent of such influencc should be decter-
minable and accountable. It would seen advisablc at this point to
institute a program of investigation to dectermine the extent of
influence exerted by the above mentioned variables and upon the
basis of thesc determinations to draft a specific method of test
procedure., It is conceivable that:one or umore factors related to
each of the above variables will have to be included in the formual
for the detcermination of lR. Such a factor is now used in the de-
termination of asbestos content, 0.86, and in this latter case we
realize that figure may range ¥ .Ol. The same degrce of rcliability
should be sought and expected in the work on magnetic ratings.

Having determined the proper test procedure and formula for
cvaluation there is no logical reason why the determination of IR
valucs should not be consistant and reproducable and why such values
should not be translatable, within tolerable limits, into Feﬂ04
contcnte

Test Results - A.S.T.M. D 1118-50T

In this investigation of the A.S.T.li. nncthod for determining
the magnctic rating of asbestos materials cightecn varieties of
chrysotile, two grades of amosite and onc sanple of crocidolite were
studicd, In addition, of the ninctcen chrysotile samples fourteen
of the samples arc divided into three components as follows: 1)
carded fiber, 2) waste from licker in cylinder and doffer, and 3)
waste from fced rolls., Threc of the chrysotile fibers arc divided
into two components - 1) carded fiber and 2) card fly. The over-all
study included tests on fifty-two scparate samples,

In the test work, ten readings iwcre taken on cach sanplc of
cardcd fibers and five recadings vere taken on the waste fiber sauplces.
In addition, following the tcst on the carded fibers, the samples
were placed in a furnace at 810°C and held for onc hour, after which
another sct of five rcadings was taken. his latter procecdurc is in
compliance with the Specification sct forth in 1OL-3053A.

In carrying out an individual test, each sample, 10 grams in
welght, was placed in the holder and the reading taken. Following
this the sanple was renoved, opened and fluffed and then repacked
in the holder in preparation for another rcading. This procedurc

PRODUCED

MS 003639 MT-003045 M - 83




ATI-81

~8-
Cardcd Fiber Yiaste
A A (Calcinc) B C
~ Johnson ;1 6455 1.25 30,0  37.5
Johnson ;1 ~ 259 2460 1.35 - ==
2 - 54 '
Johnson 3K 4,80 0.60 20,20 25,00
Johnson 3R 4,80 0,50 11.80 18,30
Bell #l 11.75 0.85 25,00 20425
Bell #8 7e25 0.75 23,90 14,70
Bell #'( 3645 0.50 11.60 10.20
Bell ;3R 4,25 0,70 14.25 15,40
King ;'@ 14.40 1.80 40,00 46,50
King 3R 3e35 0.50 730 12.60
Danville ;2 5.90 1,05 14.,50%  --=
Danville ;f3R12 2.85 0.95 4,40% -——
Shebanie ﬁi 1.00 0.00 10.20 16,00
Shebanie ;2 . A «60 0440 0,50 9,00
Shebanie ;3 1l.10 (0,50 1.25 8,05
CeG fl 1.20 (0,10 15.20 4,80
C&G 3,2 «90 0.C0 8.05 7.10
Anosite B-1 0 ——— -——— -——
AIDOSitC SDI.z-l O. - - - - -
Crocidolite 10,50 —— ——— -——
B = Vlaste from Licker-in Cylinder & Doffer
C = Vaste from Fecd Rolls

Card Fly
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was repeated until ten readings had been taken in the case of the
carded fibers and five readings in the remaining fibers.

The results of the tests so conducted-are sct forth in Table 3,
where Column A prescnts the average values, in nillivolts, for ten
determinations on each samplec; coluwn A (Calcine) prescnts the aver-
age valuces, in millivolts, for five determinations gn cach sanple
of the same carded fiber which had been held at 810°C for onc hour;
colurmn B presents the average values, in millivolts, for five deter-
ninations on waste from the licker-in cylinder and doffer resulting
from the processing of the carded fibers shovm in column A; and
colum C presents thce average values, in nillivolts, for five deter-
ninations on wastc from the feced roll resulting from the processing
of the carded fibers shown in coluimn A.

It will be observed that there arc marked dafferences in re-
lative nmagnetic permcability over the range of fibers here investi-
gated and that therc arc even greater differcnces, in most cascs,
between the carded fibers and the waste fibers. This latter obser-
vation gives a clear indication of how effective a processing opcra-
tion may bc in inproving the purity of a carded fiber and also
should perhaps indicate the carc which should be exercized in using
waste fiber as a batch ingredient wherc iron-frce products arec
soughte.

In order to cvaluatc the rcsults here prescnted, in tcrus of
MR values, the following table sects forth the rclative IR valucs
covering a nillivolt range:

IR1 = 2.3 - 4,6 lillivolts

2 = 446 -~ 6.8 "

D = 668 - 8.5 "

4 = 38,5 - 10.5 "

5 = 1005 - 1206 H

6 = 1306 - 1500 "

7 = 1500 - 1705 n

8 = 17.3 - 19.6 "

9 = 19,6 -~ 21.7 " M
10 = 21.7 - 24.0 " S 003641

On-the basis of the above tabulation, it will be sccn that two
samples, (1) Johnson ;1 and ;20blend and (2) Xing ;2 have MR valucs
of 6 or grecater; Bcll ;1 has an IR valuc of 5, ctc. Lost of the
Canadian carded 3X and 3R fibcrs have ratings between 1 and 2 while
the African carded fibers arc nuch less than 1. Howcver, the waste
fibers of most of these fibers show a high concentration of iron
bearing minerals which if not properly elininated through proccssing
or if added as a batch ingredient could well account for a marked
deterioration in clectrical propcrty qualitye.

The data presented under column A (Calcine) was included in
order that the specification as set forth in LIL-3053A night be
evalvated., In revicwing all of the available information covering
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the subject we are herce investigating there could be found no sub-
stantiation for thc technique advanced under this lillitary Specifi-
cation. It appears to us that such a trcatment, wherein the Fe-0

is submlttcd to an oxidizing atmosphere at this clevatcd teuperaturc,
810°C, the only possible rcsult would be the oxidation of the
nagnetite with the resultant reduction of magnetic properties. Such
results arc obviously obtained since it will be scen that the
magnetic properties . are, in cvery casc, markedly reduced to the
point of being practically eliminated. In the African fibers par-
ticularly, the oxidation was found to be practically counplcte,

SUlLiARY

The work herc reported has been largely exploratory and few,
if any, definite conclusions can be e¢stablished on the basis of the
rcsults obtained., The liapes Analyzer has becn gquite thoroughly
investigated and it would appear that many of thc irrationalitics
attributed to this instrunent are nisplaced and should perhaps be
charged against testing procedure and technique., The test proccdure
as sct forth by A.S5.T.ll. is far too sketchy to provide a degree of
accuracy consistant with the details of construction sct forth in
the design of the instrument. Also, the ucthod of sample selcction,
the number of samplecs and the positioning of the sanples during the
test are very inportant factors which nust be considered if rcliable
results arc to be expeccted. A mecthod of test should be developed

and specificd which will take into account all of the above variables.

Under these conditions the Mapes analyzer should provide reasonable
accurate and reliable information.

The sccond phasc of this investigation has been to determine
the significance of chenically combined iron in chrysotilc asbcstos.
The terminology is porhaps somewhat nisleading here since most, if
not all, of the iron found in chrysotile is chemically combined;
free iron or tramp iron bcing practically non-cxistant. The iron
may be chenmically combined as onc of the scveral oxides or as one
of thc silicates. The interest here rests chiefly in the considera-
tion of whether the iron if present as Fe, 0, or as onc of the con-
plex magnesiun-iron silicates wherein the 1%on may be a unit-
constituent of the chrysotile molecculc. In this latter case, the
rcsultant structurc provides no difficultics elcctrically, howecver,
as F0504 thie iron is prescnt as an undesirablce impuritys

Proof of the electrical inecrtncss of iron as a silicatc may be
scen in table 3 where two sanples of anosite and onc of crocidolite
are listed. The two amosite samples showed no magnetic propertics
whatsocver while the crocidolitc gave an indication so feeble in
intensity that it was hardly noticeablec. In these, anositc may
cantain between 354 and 459 iron reported as iron oxidc and
crocidolitc may contain betwecn 357 and 40¢, iron, again rcported
as iron oxidc., Actually, in both cascs, the iron is prescnt as

iroin silicatce
MT-003048 PRODUCED
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Furthcer, the diffcrence between iron in its scveral states-of
oxidation are quitc markcd. Refcrence is again made to Table 3,
columns A and A (Ca101nc) In colun A, the valucs showr the nag-
netic properties of the Fen contained in the scveral chrysotiles
llsted. Upon heating thesd éane sanplcs to a sufficicnt tvmpprdtUTC’
~810° C, under oy1d1z1ng conditions, the grcater part of tae Fe,
has bcen oxidized to Fcoo which cxhibits no nagnetic nropcrtfoé
The rcsultant values show that ncarly complete oxidation has been
obtaincd and the magnctic and electrical propcrties markedly
inprovcde

This lattecr specification, as covered in'liIL-3053A is, we be-
licve, meaningless. Under this specification, all of the fibers
here studicd would have an IR valuce of less than 1.

CONCLUSICNS

It would sccia advisable to coatinuo tnis work in an cffort to
develop a test method that would provide unifornity in proccdurc
with a rcsultant grcater consistancy in results. It does inot scen
unrecasonable to cxpcet that a suitablc ncthod can be developed and
that on the basis of such a icthod a rcasonable degree of corrcla-
tion between MR and FO5O4 content in chrysotilec can be c¢stablishede.

MS 003643
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Introduction

The Fellowship report for this quarter contains reports cover-
ing two of the major projects in the Fellowshin program.

The first report, "The Elevated Tempcerature Scrviceability of
Asbestos Textiles', has becn preparcd as an initial effort in an
enceavor to write an article that may be uscd for publicity pur-
poses which will more or less summarizc the results of our work
and present it for public consumption in a form which may be under-
stood and used. It is not intended that the article shall Dbe uscd
as viritten, but rather that it may serve as a starting point from
vhich a suitable publicity releasc may be develoned. It is hoped
that cach nember of the Institute vill take it upon himself to
seriously consider the subject and material here prescnted and
will offecr suggestions as to how it may best be uscd for good
publicitye.

The sec¢ond rcport, "The Significance of Combined Iron in
Chrysotile", is a continuation of the discussion presented in the
report submitted at the last meeting. Additional significant
information has been included in this rcport and it is felt that
through continued work on this problem, a clearcer understanding
of many of thc problems involved in conncction with this subject
will bc had. It is our intention to present the information we
have thus far obtained at a mecting of the task group of A.5.T.M.
which is considering this problem, when it weets in New York in
Octobcr.

In addition to the work covecred in the reports here prescnted,
the Fellow has cngaged in further efforts to clarify and corrcct
scveral of the Federal specifications. During the past month, the
Fellow met with lir. Tucker and lir. Fredcrick for the purpose of
reviewing the scveral Federal specifications and the revisions
which have from tine to time been proposed by our membership.
Copies of the proposed rcvisions arce being distributed at this
meeting and it is hoped that sonc specific actions may result from
this consideration. Also, Ucstinghousc Electric lanufacturing
Company has concluted its cfforts to revise their specification
PD5 2060. A full discussion of the nroposed revisions will be
conducted during the course of this mecting.

' The Fellow trusts that the program of research and investiga-
tion Dbeins conducted mects with the satisfaction of the Institute
membership and will welcome suggestions as to how the work may bc
expanded or changed to further increase its uscfulness. T/e arc nov
entering our cighth ycar of scrvice with the Institute in the
capacity of Rescarch Fellow and would like to take this opportunity
to thanlt thc membership for its support and intcrest in the work
in which we have engaged. Ve trust that our scrvice and contribu-
tions have been as satisfactory to the Institute as it has been
plcasurable for the Fellov.

MS 003649
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The Zlevated Temperature Cerviceability of Asbestos Textiles

The elevatcd temperature sorviceability of asbestos textiles
is a direct function of the grade of the material, the weight,
weave and thickiicss of construction and the etmospheric conditions
under which the specific service is to be endured. In addition,
physical abuse such as abrasion, load in tension or shecar and the
corrosive acetion of chemicals, all contribute in somc degree to
the deterioration and ultimate destruction of asbestos textiles
in servicee.

The specific effect of elevated temperatures upon the service-
ability of asbestos textiles has long becn a subject of consider-
able concern and cfforts to define this cheracteristic in terus
of grades alone has not proven to be accurate. ZIxcessive telpera-
tures do contribute warliedly to the pnysical alteration ofothe
basic asbestos fibers, however, at tenperatures hclow 1000°F the
structure of the fibres reuwains fundamentally unchanged and they
exhibit, in great part, the same strength imparting characteris-
tics originally inherent. The strength deterioration of tie lowel
grade asbestos textiles, such as Coumercial and some Underwriters
grades, observed at relatively low temperaturcs is related in
great part to the yarn construction since shorter length fibres
are used in these classifications, In view of this and since the
ultimate yarn strength is, to a marked degrec, a function of the
fibre to fibre contact alfceted in the spinning of the yarn, the
rcal or true tensile strensth of the individual fibres contribute
in only a very small mcasure to tiie overall resultant strength.

In the higher gradc textiles, vherein lonzer fibre lengtis are
used and, consequontly, a more effective spinning is acconplished,
the tensile strengths arc proportionately increased and the truc
strength of the imdividual fibres finds opportunity for cexpression-

The various designs and constructions of the rany asbestos
textiles are the results of an engincering anproach to the »roblem
of dcveloping the most suitable material to mcet specific appli-
cations.: There teuneraturce reouircuents alonce arc the deteriining
factors, thie selection of a suitable construction is reclatively
simple. Hovrever, vien high strength and abrasion resistance re-
quirements must also be taken into consideration, thie developument
of the most servicceble design and construction recuires an ap-
plication of the lnowledge and understanding vhich has been gained
throughh years of cxpericecnce by the nanufacturcrs of asbestos tex-
tiles. Further, the requircnent for light-weight fabrics with one
or all of the foregoing propertics ncecessitates the application of
additional engincering know-novr.

In an cffort to provide the consumecrs of asbestos textiles
with authoritative information rcgerding the products of this
inaustry, the Asbestos Textile Institute has selected a group of
asbestos textiles which are considcered standard throughout the
industry and has tabulated the significant datc pertaining to
cachs The list is not, and should not be so considered, a commlaie
List of all af +the ~lcthe -mmufaclbured ard supplicd by thi.
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PRODUCED
MT-003056 JM - 83




ATI-81

[
0
(=]
™
(=]
(=]
-
=
= T-0~0 . 20T 0201 0T 03 GL0* OTIOV 0S8°*3
VTI=-0 033T = 0221 6 L3 cLO® 2Ti6e S¥y*3
Y 0zeT 023t 6 < 3.0° S1d6e Gy°
vV 03ST 0S3 ST _ o G9C*° cTdse 07*3
T =TTT-0-0 0201 0Z0T 6 o1 0L0"* 0Tdo¢ G338
-0 oce CasT 0T < o80T Zid¥e g1°2
T =V-N-0 0801 0c0T 6 ot 290° 0Tdve 01°*3
Ti-V-0-0 02vT 0%T 0T 02 Seleh ¥1deg 08°tT
a 01T C30T1 0T 9T 090° 01dsg 08*T
6] 0eet 02T cT 92 090° TI8Z SL°T
v-0-0 029t 029T CT 7e c20° 9Tded GL°T
vi-n oraral Ce%1 7T 7T ccor 71d9Z G9°1
n 02g8T 02CeT i , < 0co* gTdve 0G°T
1 030t 0a0T 6 6 GGO* 0Td%g 0G°T
n 088T 0C8T 7T b Q¢o”® 8T1acg Sv°T
n 0TeT 0cet GT 73 S¥Q* STdag o1
-0 0TOoT T0T 6 8T 380* DOTdaEg 0v*1
Viv-n 0291 029T Ot 6T TS0° 91d3g 0%°T
vVy-n ozee AT 32 0g ye0© QCrLTzZZ LE°T
TV 0391 0891 Gt ST G700 9TdT3Z Ge° 1T
0-0 0201 00T 8 2 GGO* 0TdT2 et
n 0TcT ovT 0T o1 0G0° 7Tdig 0e°1
0 0TOT 01teT 6 9T GZ0° DOTdTES oz*
n 0282 0333 CT L3 9¢O* 23403 GS'T
1 oTve ogve ST 9T S190 0y T3ALT GO°T
a 018t 0eGT eT 9T S0 e STdI9T 00°T
UIex uIe; SUTTTTI) (dxe!) (soyouT) BRFATS pL Os/<qT
SoPRIN BUTTTTA daer YouI/s:1oTd Uoul/spux SSOUIPTUL AT 14ITon

(BrtaopuoTeo JI99IB-5CSS2UOTUN)

mrr

\Jcoi1_‘)\4)1.\:.1-\.1]:a\1,.14¢.4n4.1) T (g AT TTONCTA ATYIY OT(TTITT H OHQ..QH
o 0000 TOLTUEDT TIVA 7LD HO QIO TiIso @y giaiiio

S - C L C

PRODUCED —
M - 83

MS 003651




ATI-81

g 2
Yy 8 O
© =] -
8 7 al
s Lt o=
2] oz ™™
= Q.
TTTY uailoag-Id oaCay TTTIG-T OA20/) OUOQIUTJIIOH-H
Y3010 oTqunod-od oAvdy utTetd-d pSoOIOIUTOI SSETD-D
Q-0 020T 020T 9T LS GCT® JTOTdoL SL°7
T 0021 ocet 6 73 Ggo* giiee 06*¢
=T 0cetT 0ge AN 05 0co* S LLGS oL
,111.-1:\ 033T 02T 7T 94 030"° cTLe Go°¢
AR 038 028 L V3 Geo* 2Log 06*¢
o= 0221 [ ot 9C ceo*® g1LeS cete
VINT=TTIT =00 " 0831 02T 0Tt 0c GLO® cTusy 00°¢
R A 44:on 0ZCT 0¢0T 6 ST oce* 01dey 00°¢
-9 0%t 0g7v1 71 , S CLO® TTHOY 08°3
VV=V=01-0 0g%T 0SvT 7T L3 0LO* 7TLACY 0c*3g
ule:i UIesd (YUTTTTa) (daun) (soyouT) oTLLS pA 0S/sqT
SOpP3=.In SUTTITL dae!. Youl/sintd YouTl/spus SSOUMOTUL - ILY U3 TOrL

(ponurauo)) T OTqRL

C .. C - C




ATI-81

™ (=2}
P S
] S
8 ]
[N
2 s
1537 OTT ¢S¥ OTT 0¥ 00T (0374 00T 0Tdo¥ 0c* g
S 01T &< 00T G 00T ZTL6e Gv*2
93 01T 2Td6e Gv°g
0G 00T g1dec ov*2
1937 01T G¢ 00T L2 06 L 06 01dee G 3
oy G6 0374 g6 o1dv¢e G1°*g
e Gg e 06 A 08 e 08 OTd 9% 01°*2
ag g G 06 Ge 06 Ge C6 71d638 08°*'T
18724 0L 0Td63 08°T
16374 00T 81d 33 GL°1T
G 00T Gg G6 Ge S6 91dee GL°T
09 oL Ga G9 ¥1d9g Go°'T
gy 112 Td7e 0G°T
LE 15372 01d%2 05°1T
2374 Ggo oTdeg Gv*1
a3 08 81d3e 07°1
g9 06 g9 06 D0Td33 o7
ge 08 1% GL 91dzc3 ov*L
09 08 09 08 aLdze LE*T
09 jele OTd12 5¢°T
2Q 10574 e 0)7 0Td1e e T
02 0S8 Tid1e 01
g9 0T DCTAT3 0e°1T
gc 0e 83d03 3T
0G GG vedLT G0°T
a3 09 8TdoT 00°T
TTTAd daefi Haah daefi TTTd daeli Trtd aIel TUTtd UJI®.} Tt aIgf) 51428 Pk bs/qT
NALAIAM Trerey trer Tr .M.QHOﬁHOEH‘NOO N P.Q.‘WHO;S

. .

aTrT
(St

‘. v

070 B0LZIETT UV

SIDN TLAIODUN

Tt
o r.r

g eTqe

C

FH_U TNTT ey ].J.H«JJ]..«. g

wadvaty o

RPN O Y R

* AT 44
T

PRODUCED
JM - 83




ATI-81

TTTMI uosoxg-Id
Y30T) oTqQnod-od

oA®oL, TTTAL~]
OACO!l UTBTd-d

MS 003654
MT-003060

OA®BD!T DUOQIUTIIOH-H
POOJIOJTUTOY SSBTH-OH

0g 08T 08 08T 2d0TdoL SL*y

SY Q9T STLZ9 06°¢

0L 002 0L 00¢ oT1L6g oL C
G9 GT3 G9 GT12 oTL2S Ggo°¢
0% 09T 0% 09T 219G 0s°¢
ag 08T GG 091 e ole e e
0S8 O0LT 06 0.LT 04 oLT CS OLT o1Le¥ 00ve
GG G3% 88 GIZ a8 Gz3g 0S 0LT 0§ 0LT OTd3y 00°¢
S7 0CT 19574 0CT PTHOY 0G*2

ce G321 g% 02T o474 0T 1574 02T YLLEOY 0G°3
TTTL dae. TTTd dI=2f. Tiid daen TITd drepy TITd arey TTTd daeri oT4A3g P& bs/qT
Trrey el e g \STIOQTILIOPU  TBTOJOumIo) B AR USTOLL

(penutauo)) 2 OTARL

C

PRODUCED
JM - 83




v

FAC

NAMF

SHEET

ATI-81

UNIVERSITY
The State L iarviy 0! New |

RUTGE'® .

-

NEW BRUM itk Ml W Kot

DATE

SURJECT

T

F N

[P S S

‘ 4 : : |
_wSoI vm ogrhc;a&o» ou_.?_om m

oOOQ T .;..mooowr--

_

_W..,-, 4.00% "

%

T

l

e

;.‘ - o - N . O e qu- - -
(@] . oI
) R s €% TS e L D T I
mm.. ! B O
| e z|
c o 4
z o 1+
c ) <
- - v L] - ) - T N
]
B v —
> >
. i b~
. ” >
..... 5> o
> > >
» P . B S :
3 > S
> > N b
B > - P
> v
> ._ "

MT-003061

!

,o.m_
09
oy
08
| o 06
t o a ,I.,vx - 1111 OO.
,.,.-Mtucu,-;::_numo::mm mSEEaEm» vm:;m_m |

MS 003655
?

o
o

] R
—

9))
. eelm
J

®

S

=

e

=

>
®

“ -
®
9
=
o

S

- PRODUCE

~JM - 83

| aadien - — e — * AW...
'
. : [
. : i :
i i H . 1
G e — e e w . Lr SR S S S — i LA
j | ,V I oo , : ! —
i i ; N . L . i t . i
! ; 1 ' : : I S .
- ; : - T _ . e e - ~ : *
! S . i i Lo ;
! ! i i W ! i : ; 1 —
/




ATI-81

-

industry. Iany applications require speccial designs and construc-
tions whieh are unique and as such arc supplied on a "custouer
speeial" basis. However, for the most part, the list gencrally
covers the full range of textiles rcadily aveilable or normally
procurable from most manufacturcrs. The tabulation in Tables 1
and £ scts forth the pertinent information rcgarding weight, weave,
construction and tensile strength data for the weterials as pro-
duced. In addition, Chart 1 precscnts tensilce strength data for
the various classifications at elevated tunperatures.

The clevated temperature data is the result of extensive
research and 1nvcst1gatlon conducted at Rutgers University under
the sponsorship of the Asbestos Textile Institute. It will be
observed that the elevated tempcrature-tensile strength data is
prescnted in graphic form and spceific relationshins are avolded.
iiowiever, the data docs offer a range of tensile strength retentions
for given temperaturcs and should serve as assistance 1n sclecting
a suitable matcrial for a given service. As hercbefore pointed
out, scrviceability at a given temperaturc is dependent upon a
“Ambbr of factors and it is 1n+cndcc that the clcvated tcemperature

serviceabilities here established should permit the con51d01atlon
of varying dcsigns, constructions and cenditions of scrvice. In
geineral, it may be cxnected that for cloths having the same weight,
thosc constructed of finer cut yarn-or those woven in twill or
herringbone rather than plain woven, will c:xiibit the higher
streng th retention charactcristics at clevated tenperaturcs.

The selcetion of the proper cloth for a given application
mast be made with a full uwnderstanding of the scrvice conditions
to be cncountered. If and when the operating tcernperaturcs are
knovm with a rcasonable degrce of certainty, the sclection of the
proper rmaterial to withstand thosc temperaturcs reay be ascertainaa
within tolerable limits by ncans of the information here prescated.
Liowever, when there is a question of doubt as to the torpnrﬂ*uﬂos
to be engaged, 1t is suggested that the minimum retention velucs
as herc given be annlled in order that a reasonablc ;actor of
safety may be rerm1ttod.

Appendix MS 003656

The investigation of the scrviccability of asbestos teoxtiles
at elevated tcmperaturces has been onc of tho morc active projects
of the Fellowshin for the past ycar. In this report, the results
nf *tests on all of the samplies which have becn nade available to
us arc sct forth.

This work has been conductcd in the Despatch Oven procurrcd
for these tests and for similar tests as coverced in Tiestinghouse -
Spccifications. The temperaturcs at ”hlPu these tects havc been
~arried ont are 402°%, 6ONTF and SC0CF, and all for a period of
24 howura,
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The rcsults arc expressed in terms of (1) Tensile strcngth
(wvarp-grab) and (2) per cent tensile strength retained, at the
above noted temperatures.

Table 1 presents the pertincent data for all of the cloths
included in this work, setting forth (1) Cloth number, (2) style,
(3) grade, (4) asbestos content, as determincd in our laboratory,
and (5) warp-grab tensile strength, as received.

Table 2 presents the heat aging test data with the cloths
classificd by style and by gradec within eacih style. In this tabu-~
lation it will be observed that there cxists a wvide range of
propertics between materials having the same gradce but of differcnt
styles and in some cases it will be secen that matcerials having the
saric grade and style produced by different manufacturcrs exhibit

narked variationse.

The¢ graphic presentation offercd in the main body of the re-
port covering this subject is based upon the data sct forth in
~Table 2.

MS 003657
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Sample
Humber

20

a7

147
148
149
152
153

154

Style

56T12
S6P10
Z6P10
40P10
40P10
4CP10
OGP10
36P10
24P14
1ep28
S8P10
40P10
16P28
36P10
36P10
36P10
36P10
40P10
Z6P10
Z6P10
48P10
438P10
26P14
36P10
36P10
36P10
56T8
36P10
SCPLO
A0H14
P24
40H14
L6P14
56P10
SGPLOGS
40110
58P10
3E8P10
26Pl4
LOP2S
S6P10
30P14
S56P10OGS
S6P10OGS
22P10G
56P10
36P10

Table I
Grade Asbestos
Content
AAA 98.33
Und. 62,50
AAA 96,20
Conims 77,90
Und, 82,93
Comm, 78,40
AA 91,03
Unde 80,00
Und . 88,20
Undoe 83,17
- Undo. C2.T7
Unde. 8073
Und. 32,47
Und . 82,43
AA 95,00
AMNA 96,86
Comrie 76,52
Und s 82,03
Und. 82,2
AA 92,36
Corniite TCe22
AAA 26,65
Unde 35,57
AA 26.00
AA Gl.53
AAJ‘TL 97 Y 26
AAAA 96.03%
Und, 81,56
AA 092,90
Comie 77953
Und. 81,95
Und .« 82,40
Undoe 82,10
Unde 81,25
Ly 0 meme=-
Unde 82,10
AA 94,51
AA G1.27
Unde. 80.13
Undo 30.68
AA 01,44
A 87 .22
AAL e
LA mee=-
Unde  =====
AL 30,30
Und » 80.64
MS 003658

MT-003064
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Tensile Strength
As Received
Ylarp-Grab

245,28
145.8
161.2
151.0
154.7
155.4
154 ,7
126,9
114,.7
69.5
125,8
134,9
69.1
147,.0
Tde2
161.4
161.4
174.2
120,0
154 .0
195,0
263.,0
8265
166.0
144,0
12C.0
181.5
150.0
151.0
1£3.0
77,0
221-5
91l.2
137,.0
149,0
140.5
102,
140,65
80,5
615
135.0
J€9,0
107,.0
12340
138,0
109,0
120.0

PRODUCED
- 83




Samnle
Iunber

155
156
157
1538
159
160
161
162
165
166
167
175
176
177
178
179
130
132
135

34

185
187
190
191
193
196
13
200
201
202

Table I (Continued)

Style

22P10G
22P16
26Pl4
59712
22P10G
56P10
36P10
S6P10
26P14
26PLOGS
S6PLOGS
16p24
2C6P14
<6P14
17P24
26P10
56P10
o6P10
26Pp14
S6PLO

. 26p14

36P10
26P14
SCGP10
36P10
40P10
36P10
306P1C
S6PL0C
17P28

Grade

Und .
Und .
Und.
AA
Und.
Coirle
Unde.
AA
Unde.
AAA
AA
Und e«
Und.
Und.
Tnd.
LA
Und e
Und .
AL
AA
Und.

Coitile -

AL
AAA

Conlly’

Und e«

Asbhestos
Content

8277
82455
92.45

95408
75447
84690
Cl.41
Sl.37
91.54
82415

ATI-81

Tensile Strength
As Received
Vlarp-Grab

145,0
112.0
92,0
204,0
162.0
141,0
22,0
127.0
103.0
162,
122.,0
60.5
T6.1
8l.4
T7.9
142,0
114.0
83,0
110.5
8246
12060
90,0
150.0
26.0
25,0
102,.5
93,0
6l.5

MS 003659

MT-003065
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Sample
Number

Grade

Style: 16P24

175

Und,

Style: 17P24

136
178

Und.
Undo

Style: 16P28

82
88
145

Undo
Undo
Undo

Styvle: 17p28

202

Undo.

Style: 25P14

128
138
144
157
165
276
77
i85

183
190

Und -
Und-
Undo
Undo.
Und.
Und.
Und.
Unda.

AA
AA

Style: 38P10

86

77
142
143

Unds

AA
AA
AA

As
Received

#
6005

77.0
7.9

69-5
6901
61,5

8265
91.2
80,5
92,0
103,50
76,1
81,4
82.6

8800
99,0

128,5

134.7
152,0
140,5

ATI-81

Table II1
Tensile Strength
400°F 600°F '800°F
# %Reto # %Beto # %Ret.
32,5 53,5 22,2 36,7 22,9 37.8
33:6 43,6 216 28,0 21.6 28,0
31,0 39,8 21,8 28,0 24.4 21.3
36,0 5H5l.8 30:0 43,1 32,1 45,2
40,5 58.5 33,2 48,0 34,0 43,4
35-4 57D 23.7 38,4 23,5 58,2
3769 61,5 25,56 41.6 29.1 47 .3
2662 317 18:3 22.) 18,1 £22..9
30,8 33:8 22,1 24,2 22,6 24,8
28.0 34.7 15,0 19.4 19.9 I §
52,0 5665 270 29,3 30.6 379
5305 5200 4'].90 3908 4000 F,,_?,
34,5 45-4 220 28.9 23:.5 a3
28,0 3434 16.9 20.8 15.8 l;‘:é-
2604 3l.9 17,4 1,1 21:.8 26.-4
55,2 62,7 46.5 52.8 50,9 RL9
63.2 63:8 60,8 61:5 59,1 He.8
47,3 3766 20,2 16,1 22,5 17-.9
77.0 57.0 69,1 514 69.1 5L-4
123,00 81.0 104.,5 69,3 118,0 T7:5
105,0 75,5 82,0 584 94,0 66,2
MT-003066
WS 003660 PRODUCED
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Sample

Number Grade

Style: 36P10

116 (T)
160
187
193

92
125
130
134
146
153
162
179
184
.98
200
<01

38
93
129
131
191

Comm,
Comm,
Comm.
Comio

Undo.
Und.
Und.
Und.
Und.
Und.
Und»
Und.
Unde
Undo

AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
AA

ALA
AAA
AAA
AAA
AAA

Style: 48P10

126
127

Commo

AAA

Style: 56T8

132

AAAA

Table II (Continued)

As
Received

161.4
141.0
1260
130.0

145.8
126,9
147.0
120.0
150-0
137.0
130.0
122.0
142,0
114.0

174.2
134.0
144,0
151,0
135.0
109.0
127,0
120.0
110,5
125,0
102.5

98,0

161.2
161.4
1660

12000
128,0

195,0
2630

181.,5

Tensile Strength

400°F 600°F
ﬁ /Reto # %Ret
62,5 38,8 26,9 1647
26,0 18.4 8,0 5.7
17.2 13,7 8,5 7.6
22,1 17,0 9,0 6.9
33,0 22:6 23,6 16,2
42,0 33.2 25,6 20.2
64.8 44,0 47.0 32.0
39.0 32,5 27,9 23.2
43,9 29,2 36,7 24,4
36.7 26,8 25.8 18,8
65,0 50,0 29,0 22,3
37-0 30,3 25,5 20.9
5806 41.2 26,1 18,4
27,0 23,6 £3.,3 2004
129.0 74:0 103.2 59.5
78,0 58.0 76,6 BT7e2
102,0 71.0 98,1 68,0
105.0 70.0 97.0 65,0
9546 T1.0 78,4 58,0
67,0 61:5 500 45,9
8509 57,5 T0o8 55,7
99,0 76.2 79,9 61.5
6l.1 55,3 53,6 48.5
73,1 5845 67.2 53.7
5704 56(‘\0 46'\0 44")9
57,0 58,2 7.0 48,0
130.0 80,5 138.0 85.5
146,0 90.5 129,0 80.0
148,0 £9.0 151.0 91,0
110.0 91,0 06,0 88,0
93,0 72,5 85,2 66,5
82,8 42,5 56,2 28.8
232,0 8803 222,0 84,5
16850 92,5 166.0 91,0
MT-003067

ATI-81
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Sample
Number Grade

Style: 40P10

60 Comm»
70 Ccmme
61 Und,
87 Und.,
17 Und.,
141 Und.
196 Unda

Style: 56712

20 AAA
- Style: 26P)OGS

140 AA
149 AA
le7 AA
148 AAA
166 AAA

1562 Und.
155 Und.
159 Und.

Table II (Continued)

As

Hecelved
Jt

245,90

149,50
123.0
129.0
107,0
162-0

138,0
145.0
162,0

ATI-81

Tensile Strength

400°F

i

32.5
58.0

41,0
4604
80,6
61()0
8.0

82.3
64,0
74.0

77,0
119,0

103.0
142.0
101,0

C:Re'to

2L.5
374

26:5
34,4
46.2
43.5
30,1

55,1
82,0
87.4

72,0
73.5

7406
97.8
62.4

600°F 800°F
#  %het. §#  Ghets

21,9 1:4.5 27,0 17.8
33:9 21,8 I2.8 21,1
29,3 18.9 33,0 21.4
30,0 22.2 32-5 24,L
52,9 30.3 B2.0 29.8
35,0 25.0 31.0 23.0
31.0 24.6 35.8 28.4

200,0 81.5 167,0 68,0

55,5 37:2 55.6 37,3
52,9 43,0 58.0 47,1
63(;0 4:809 6900 5605

76-1 71,0 77,0 72,0
106.0 65:5 108.0 66,5

5.0 10,9 12,0 8
16,4 11,3 14,0 9
2.0 13.6 2i.6 13

MS 003662

MT-003068
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September 11, 1953
linutes of the Technical Committee
Asbestos Textile Institute

Essex House, New York, N. Y.
September 9. 1953

Those present: B. L. Carpenter, K. L. Lanz, C. ke Fredericks, Keasbey

& ikattison Co.; Lie Ve Oliver, haybestos-kanhsttan, Inc;
J. D. mecCluer, Southern Asbestos Co.; :E. C. Cutler,
American Asbestos Textile Corp.; Dr. k. C. Chaw,
hutgers University; Jacques Tesniere, Societe Anonyme
Francaise; A. V. Summers, Union Asbestos Co.; h.
Jackson, K. Beyard, J. L. Tucker, Johns-wmanville Corp.

keading of the minutes of the last meeting was eliminated.

A

Wit

Dr. M. Cs Shaw reviewed his Fellowship keport No. 26 after which
the information in the report was discussed. The subjects cover-
ed in this report were:

l. The Elevated Temperature Serviceability of Asbestos Cloths
2. The "Significance of Combined versus kagnetic Iron in
Chrysotile"

Dr. Shaw's data and charts lead us to believe that compactness of
yarn, twist per inch, wet and dry weaving, also how well the
fiber is processed had a direct affect on the results he obtained.

Cloth Standardization Committee hkeport--J. D. ikicCluer, Chairman
Similar samples of AA Grade -~ 36P1l0 cloth were forwarded to mem-

bers of this committee. These samples were tested for tensile
strength before and after subjugation to 450F for 24 hr. FEesults

received for this meeting were:

Normal Strength 24 Er-450F ¢ Strength ketained

Tested by kethod Warp Filling Werp Filling warp Filling

Southern Fhack 100.6 56.8 7.0 27.4  46.7 48.2
K&k Vertical 110.0 52,0 43.0 17,0 39,1 3267
k& N Flat 109.0 53.2 45.8 15.4 42.0 28.9

Dr.
J =k

©

MS 003663

Shaw Horizontal 114,.0 54,5 54,8 25,2 47,9 46.2
Flat 120.8 57.0 47.0 20.2 38,80 35.43

After discussion of these results a testing program was outlined,
results of which will be discussed at the December meetinge.

Dr. Shaw will send the cloth semples to each participant. They
will be sealed as much as possible.

Je D. kicCluer will send each participant directions on how to_test

- €D
EXHIE!T B-32 PRODULS

MT-003069
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Co

D.

the samples, also on what information 1s needed in crder to com-
pare and evaluate the results.

Braid Stendardization Conrittee heport--C. kK. Frederick,Chairman
Testing procedures for the evaluation of braid were discussed.

Program for testing of additional braids were outlined. A« Y.
Summers will forward 4 yd of braid to each of the following, the
braid to be 1/16 in. wall thickness, 1/16 in. inside diameter,
and 3/16 in. outside diameter:

Jo D. LicCluer, Southern Asbestos Company
C. K. Fredericks, Keasbey & wmattison

Jo L. Tucker, Johns-ikanville

Ao V. Summers, Union Asbestos

e We. Oliver, haybestos-lianhattan

Je L+ Tucker to send 4 yd of a 1/16 in. wall thickness, 7/8 in.
inside diameter, and 1 in. outside diameter braid to the same
members mentioned previously for testing.

Testing is to include:

l. Length measurement. ft per 1lb, flat and on mandrel
2. Inside diameter messurement check

3. Outside diameucr

4. Wall thickness

Al]l results to be forwarded to C. LK. Frederick. Information on
procedures, difficulties encountered, etc. should be forwarded
with results.

Co Ko Frederick to circulate resume of tolerances suggested by
different companies.

Rewriting of Government Specifications

The following specifications were rewritten and discussed:
S5-C~-466 LIL-C-4117 ¥IL-C-10316

Additional changes were made as follows: MT-003070

55-C-466 -~ Class 6, add (no strip)
3.5, Eliminate all words after the second sentence.
4+3.1.3, Eliminate "to constant weight"
 6ele4. Grade AAA not AAAA
60.3.1, Add "Other widths can be supplied." '
Te2.2.3, Change "Tape" - Tape shall be wound in rolls
of specified length.

PRODUCED
WS 003664 M - 83




ATI-81

Kinutes of the Technicel Comnittee Page 3

KIL-C-10316 - 3.3.2, Eliminate last sentence regarding 27 ends/
in.
KIL-C-4117 ~ 1.2.2, Class 3, 64110
Class 4, 112110
301lel, This should be worded differently.

There will be a joint meeting of the Sales Promotion and
Technical Committees on December S at which time these and
other specifications will be discussed.

E: Government Specification Committee

This committee was originated in order to obtain advice and
cooperation on the rewriting of Government specifications to
make these more practical for fulfillment by industry in generzal.

Liembers of this committee are:

Coe Ko Frederick, Chairman
Ir, ¥ C» Shaw
ke We Oliver
E« C. Cutler
Je Do meCluer
A+ Ve Summers
(rt.';- Jc- L- TuCker

All members of this committee should study and discuss the
Government specifications and the recommended changes with
. management, sales representatives, and all those interested in
Government specifications such as these and &ll others that
should be revised.
General

Ve were glad to have kr. Jacgues Temniere attend this meeting and
hope that he will be able to attend such future meetings.

J. L. Tucker

MS 003665

MT-003071
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September 11, 1953

Report of Technical Committee
for the Septe. 9, 1953 General iieeting
Essex House, New York, N. Y.

There were representatives of seven member companies and a total of
thirteen who attended the third 1953 Technical Committee meeting.
The work of this committee at this meeting and since the June meet-
ing will be reviewed for your approval and comments.

A. Fellowship Heport--Dr. e C. Shaw

Report No. 26 of which you have a copy was discussed at our
meeting. This report is a continuation of keport No. 25 issued
for the previous meeting of June 10, 1953. It relates specifi-
cally to two of our important fellowship projects, namely -

1. Serviceability of asbestos textiles
2. Combined versus magnetic iron in chrysotile

¥Yie would like to draw your attention to the "Elevated Temperature
Serviceability Chart" which you will find just previous to page
7. This chart, although not complete, can be of considerable
value to our Sales Promotion Committee as it is. This chart

can be a basis on which you can recommend the various grades of
asbestos cloths. In that asbestos cloth characteristics vary
with each fabricator, the strength retained after subjugation to
400, 600, and 800F for 24 hr also varied, but the chart shows

you the minimum and the maximum strength retention which you can
expecte.

Dr. Shaw's summary of his work, "Significance of Combined Iron
versus kagnetic Iron in Chrysotile", completed since our last
meeting on the project, is of importance to all of us. He
specifically has found out since our last meeting that the grain
size of the impurities has a "marked influence upon the magnetic
rating". His results lead us to believe that more thorough open-
ing of the fibers previous to carding, also efficient carding,
will minimize the influence upon the magnetic rating. In closing
our comments on Dr. Shaw's Fellowship Leport, we would like to
agelin draw your attention to the fact that in the previous heport
No. 24, he mentioned that the use of card droppings has a *"marked
influence upon the magnetic rating" of a product.

B. Committee Reports MS 003666
1. Cloth Standardization Committee--J. D. lcCluer, Chairman
As stated previously, the work of this committee is directly
connected with the work being carried on by the Fellowship
on "Serviceability Temperatures of Asbestos Cloths".

This committee, under the leadership of J. D. MeCluer, is now

D
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/:Technical Committee heport September 11, lé§3
- Page 2

carrying on a series of round-robin check tests, Similar
cloth samples are being subjugated to the same temperatures
by each member of the committee, and although the results
re not identical, the resulting trends are similar.

2. Braid Standardization Committee--C. H. Fredericks

This committee, under the leadership of r. C. k. Fredericks,
is active accumulating information and data on testing pro-
cedures for braid. Round-robin tests are being made re-
lating to flat versus mandrel ft per 1lb, methods for the
measuring of wall thickness, and tolerances for other char-
acteristics requested in various specifications.

3s Tape Standardization Committee

We have not as yet appointed any chairman for this committee.

4, Government Specification Commitiece

Ve practically have completed the rewriting or revising of
three government specifications: SS5-C-466, MIL-C-4117,
MIL-C-10316.

We feel that the revised specifications should be first dis-
cussed with the Sales Promotion Committee after which we
feel a committee made up of representatives of the Sales and
Technical Committees should discuss the recommended changes
with those government representatives who are directly re-
sponsible for the rewriting of specifications.

In order to obtain information and assistance from those
who supply asbestos products to government agencies, we have
originated a committee which will be responsible for further
changes or revisions to be made in these and other govern-
ment specifications which may be rewritten.

kr. Ce. R. Fredericks will head up this subcommittee and will
have as his assistants Dr. li. C. Shaw, . V. Oliver, J. D.
McCluer, E. C. Cutler, A. W, Summers, and J. L. Tucker.

It was recommended at our meeting that a joint meeting of the
Sales Promotion and Technical Committees take place previous
to the next general meeting of December 10 to discuss pro-
posed specification revisions; also for the setting up of a
committee that would discuss revisions with governmental
agencies..

5. Westinghquse Specifications

Dr, Shaw and C. k. Fredericks have been responsible for con-
tacts with Westinghouse regarding the changes which we feel
are necessary in their specification No. 2060-Q

MS 003667
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Ve have been notified that westinghouse would like us to
make our recommendations and the following changes are
recommended:

a. The specificaticn now states that 28 cut yarn be used
in *he fabrication of the cloth designated 2060-2.
Vie recommend that 24 cut yarn replace 28 cut in this
specification since 24 cut is actually used in the
fabrication of the cloth purchased by this customer.

be The fcllowing tensile strengths before and after
subjugation to I007C for 30 win are recommended:

As EReceived After Heating Cloth No.

VWarp Filling warp 1lling A.T.T.
2060~1 75 70 16 14 26Pl4
2060-2 55 50 15 12 17p24

Westingbouse speciflcaticns will be discussed with the Sales
Promotion Committee at the next joint meeting.

We were pleased in having ur. Jacgues Tesniere at our meeting and
hope that he will conbtinue to attend ocur muctings whenever possible.
Vie will appreciate hiz continued interest in our activities and any
information on asbestos that he can send us will be appreciated.

We wish to congratulate the Sales Promotion Committee on the publi-
cation of the Handbook which they have originated for our industry.

I personally wish to thank every member of the Technical Committee
for the grand coopercaiion they are giving me and for the job they
are doing on the subcoinlitteess

In addition, I extend my thanks to Dr. Shaw for his cooperation and
advice.

Jo L. Tucker

MS 003668

MT-003074
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pecefie 12:31

Federal Specification §$5-C Y¢eg

Cloth, Yarn, Thread, and Tape; Asbestos

CLASSIFICATION

1.1 Types, Grades, and Classes - Asbestos cloth, yarn, thread, and tape covered
by this specification shall be of the following types, grades, and classes
as specified:

Type I - Cloth
Underwriters' Grade - Not less than 80% asbestos, blue stripe
Class 1 - Style 36P10 - 2.25 1b per sq yd
Class 2 = Style 22P16 - 1,40 1b per sq yd
Class 3 - Style 39T12 - 2.45 1lb per sq yd
Class 4 = Style 22BT35- 1.37 1b per sq yd
Class 5 - Style 22P10G~ 1l.40 1b per sq yd

Grade AA - Not less than 90% asbestos, red stripe
Class 1 - Style 36P10 - 2,25 1b per sq yd v
Class 3 - Style 39T12 - 2.45 1lb per sq yd

Grade AAA - Not less than 95% asbestos, green stripe

Clagss 1 - Style 36P10 - 2,25 1lb per sq yd
Class 2 - Style 22P16 - 1.40 1b per sq yd
Class 3 - Style 39T12 - 2,45 1b per sq yd

Class 6 - Style 5610 - 3.50 1b per sq yd

II = Yarn, reinforced with wire
Tpe MS 003669

Type III - Thread, sewing, without wire

Type IV - Tape MT-003075
Class 1 - Plain weave

1.2 S8izes - The asbestos cloth, yarn, thread, and tape shall be furnished in
the sizes specified (See 6.3).

2. Applicable Specifications
2.1 Specifications - The following federal specification, of the issue in effect
on date of invitation for bids, forms a part of this specification:
CCC~T-191--Textiles: General Specifications, Test Methods
2.2 Specifications and other publications applicable only to individual depart-
ments are listed 1n Section 7.

3. REQUIREMENTS
3.1 Material - Asbestos cloth, yarn, thread, and tape shall be made of chryaotile

asbegtos and organic fiber.
3.1.1 Asbestos = The dry asbestos fiber shall contain not less than 12 per cent
by weight of chemically combined water.
3.2 Hygroscopic Moisture - Hygroscopic moisture shall not exceed 5%. (See 4.3.1.2

and 4.3.3.1)
3.3 Type I, Cloth PROD“CED
3.3.1 Fabrication - All cloth shall be woven with plied yarns. JM - 83
+3.2 Grade - Underwriters'; not less than 80% asbestos, blue stripe. :

3

3.3.2.1 Class I, plain weave, regular weight. The construction shall be 18+l warp
:ends by 91 picks per inch. The weight shall be 2.25 1b per sq yd, plus
or minus 7%. The tensile strength shall meet requirements of Table I. A
stripe of blue cotton yarn shall be woven in each selvage edge.
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3.3.2.2 Class 2, plain weave, light weight. The construction shall be 19%1 ends
by 10*1 picks per inch. The weight shall be 1.40 1b per sq yd, plus or minus
7%. The tensile strength shall meet the requirements of Table I. A stripe
of blue cotton yarn shall be woven in each selvage edge.

3.3.2.3 Class 3, twill weave. The construction shall be 27*1 ends by 9*1 picks
per inch. The weave shall be 1 up and 2 down twill. The weight shall be
2.45 1b per sq yd, plus or minus 7%. The tensile strength shall meet the
requirements of Table I. A stripe of blue cotton shall be woven in each
gelvage edge.

3.3.2.4 Class 4, broken twill weave. The construction shall be 30*2 ends by
28+2 picks per inch. The weave shall be 1 up and 3 down twill. The weight
shall be 1.37 1b per sq yd, plus or minus 7%, The tensile strength shall
meet the requirementis in Table I. A stripe of blue cotton yarn shall be
woven in each selvage edge.

3.3.2.5 Class 5, combination asbestos and glass, plain weave. The construction
shall be 18*1 ends by 9+1 picks per inch. The yarn shall be 2 ply, composed
of one 10 cut asbestos yarn containing not less than 80% asbestos, and one
continuous filament glass yarn (225-3/2 or its equivalent). The weight
shall be 1,40 1b per sq yd, plus or minus 7%. The tensile strength shall
meet the requirements of Table I. A stripe of blue cotton yarn shall be
woven in each selvage edge.

3.3.3 Grade AA, not less than 90% asbestos, red stripe.

3.3.3.1 Class 1, plain weave. The construction shall be 18*1 ends by 9*1 picks
per inch. The weight shall be 2.25 1lb per sq yd, plus or minus 7% The
tensile strength shall meet the requirements of table I. A stripe of red
cotton yarn shall be woven in each edge.

3.3.3.2 Class 3, twill weave. The construction shall be 27%1 ends by 9*1 picks
per inch. The weight shall be 2.45 1b per sq yd, plus or minus 7%. The 7~
tensile strength shall meet the requirements in Table I, A stripe of red
cotton yarn shall be woven in each selvage edge.

3.3.4 Grade AAA, not less than 95% asbestos, green stripe.

3.3.4.1 Class 1, plain weave. The construction shall be 18?1 ends by 9*1 picks
per inch. The weight shall be 2.25 1b per sq yd, plus or minus 7%. The
tensile strength shall meet the requirements of Table I. X stripe of
green cotton yarn shall be woven in each edge.

3.3.4.2 Class 2, plain weave. The construction shall be 19*1 ends by 10+ 1 picks
per inch. The weight shall be 1,40 1b per sq yd, plus or minus 7%. The
tensile strength shall meet requirements of Table I. A stripe of green
cotton yarn shall be woven in each selvage edge.

3.3.4.3 Class 3, twill weave. The construction shall be 2741 ends by 9*1 picks
per inch. The weight shall be 2.45 1b per sq yd, plus or minus 7% The
tensile strength shall meet the requirements of Table I, A stripe of
green cotton yarn shall be woven in each selvage edge.

3.3.4.4 Class 6, plain weave, wire inserted. The cloth shall contain not less
than 95% asbestos, exclusive of the wire insertion. The construction shall
be 18%1 ends by 9*1 picks per inch. The warp and filling yarns shall be
two strands of asbestos yarn combined with two strands of nickel-copper wire.
The wire shall contain a minimum of 58% nickel and shall be 0,008#0,001 inch
in diameter. The weight shall be 3.50 1b per sq yd plus or minus 7%. A
stripe of green cotton yarn shall be woven in each selvage edge.

MT-003076

PRODUCED -
MS 003670 ™ - 83
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Table I
Breaking Strength of Asbestos Cloth,
Minimum by Grab Test Method

. As Receilved After heating to 200F

Style | Wt/sq yd Warp | Filling|| Warp Filling
- Grade -~ Underwriters
36P10 2.25 Class 1 90 37 75 30
22P16 1.40 Class 2 75 35 60 30
38T12 2.40 Class 3 100 35 90 30
22BT38 1.37 Class 4 80 60 . 60 55
22P10G 1.40 Class 5 90 65 80 60
‘ Grade - AA .
36P10 2.25 Class 1 100 35 80 30
38T12 2.40 Class 3 100 35 95 30
Grade - AAA

36P10 2.25 Class 1 110 45 105 40
22P16 1.40 Class 2 80 35 75 30
38T12 2.40 Class 3 110 45 105 40
56M10 3.50 Class 6 - - -— -—

3.3.5 Tolerances in Width. A tolerance of plus or minus 1/2 inch will be per-

3.4

3.5

3.6

mitted in the specified width of cloth.

Type II, yarn reinforced with wire. The strands shall be composed of three
nickel-copper wires, each of which shall have asbestos yarns spun around it,
twisted together to definitely interlock the asbestos and wire. The yarn
shall be 10 cut and shall contain not less than 95% asbestos. The wire
Insertion shall contain not less than 58% nickel and shall be 0,008%0,001
inch in diameter.

Type III, thread, sewing, without wire. The thread shall be made from yarn
not heavier than 10 cut two ply and shall contain not less than 75% asbestos.
One pound of the thread shall provide not less than 450 yd. The tensile
strength shall be not less than 8 1b when tested as described in 4.3.2.

Type IV, tape.

3.6.1 Class 1, plain weave. The tape shall contain not less than 80% asbestos.

The construction shall be 16%1 ends by 8*1 picks per inch. The warp yarn
shall be 10 cut three ply and the filling shall be 10 cut two ply. The
tape shall be a plain weave with woven selvage edges.

3.6.2 Tolerances in width. (No changes)

3.7

Workmanship. (No changes)

4. SAMPLING, INSPECTION, and TEST PROCEDURES (No changes)

4.1 Sampling (No changes)
4.1,1 Cloth (No changes) MS 003671

4.1,2 Yarn and thread (No changes)
4+.1.3 Tape (No changes)

402

4e3

4e3.
4.3,
4e3.

Inspection (No changes)
Tests (No changes) MT-003077
Cloth (No changes)

1
1.1 Preparation of specimens (No changes)
1l

+2 Hygroscopic moisture. Five test specimens, each weighing not less than
five grams, shall be weighed and then dried for one hour at 105 to 110C
(221 to 230F) in an electric oven, cool in desiccator for one hour, and
weigh, The loss in weight is termed the hygroscopic moisture. This weight
divided by the weight of the sample and multiplied by 100 gives the per-

centage of hygroscopic moisture in the specimens.
PRODUCED
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3.1.3 Asbestos content. Five test specimens, each weighing not less than five
grams, after drying for 1 hr at 105 to 110C (221 to 230F) shall be placed
in a desiccator for 1 hr, again weighed, then shall be placed in a furnace

and heated for not less than 1 hr at 800 to 810C (1470 to 1490F). After .—

removal from furnace, they shall be cooled for 1 hr in a desiccator and the.

again weighed. The weight of the residue shall be divided by 0.86* to deter-
mine the original weight of the asbestos content. The weight of the asbestos
content shall be divided by the weight of the dried specimen and the quotient

multiplied by 100 to obtain the percentage of asbestos. The average of
five determinations shall be taken as the asbestos content. The percentage
of organic matter equals 100 minus the percentage of asbestos.

3.1.4 Chemically combined water. When specified certified samples of well-
opened asbestos fiber of the type used in the manufacture of the asbestos

cloth shall be supplied to the inspector to make determinations of chemically

combined water. This test shall be made on five samples each weighing
approximately five grams. The hygroscopic moisture shall be removed as
specified in 4.3.1.2, the weight recorded, and the dried material ignited
in an electric furnace at 800 to 810C (1470 to 1490F) for 1 hr. The
difference between the dried weight and the residual weight of the ignited
specimen, divided by the dried weight of the specimen and multiplied by

100, gives the percentage of chemically combined water in the asbestos fiber.

3.1.5 Breaking strength, cloth (No changes)

3.1.6 Cloth construction (No changes)

3.1.7 Weight (No changes)

3.2 Thread (No changes)

3.2.1 Breaking strength, thread (No changes)

3.3 Tape (No changes)

3.3.1 Hygroscopic moisture, etc. (No changes)

3.2 Tape construction, number of ends and picks in woven tape. (See federal
spec. CCC-T-191, Section XI, cloth constructions) The total number of
ends shall be determined by counting the warp yarns in the full width of
the tape. When possible, in determining the ends per inch, start the
count one-quarter inch in from selvage and divide this number by the width
over which the count was made. The number of picks per inch shall be the
average of the count made in three 5-inch lengths taken from each end and
the middle of a 24-in. sample. :

PREPARATION FOR DELIVERY (No changes) MS 003672

1 ggckaging( (No changis)

2 Packing (No changes

3 Marking (No changes) MT-003078

NOTES. (No changes)

1 Intended Use (No changes)

1.1 Type I, Grade Underwriters' cloth and Type IV tape are intended for use
as the jacketing material, etc.

1.2 Type I, Grade AA cloth is intended, etc.

1.3 Type I, Grade AAA cloth, Class 6 is intended for same purpose as Type I,
Grade AA cloth, but where metal in contact is more than 315C (600F).

2 Ordering Data (No changes)

3 Commercial Sizes (No changes)

3.1 Cloth ~ Asbestos cloth is normelly available in a width of 40 inches. It
is commonly supplied in rolls of 50 yards, plus or minus five yards, and
can be supplied in rollsg of 25 and 100 yards. Ten per cent of the total

number of rolls may contain two pieces.
PRODUCED

M - 83

*The value obtained in Section 4.3.1l.4, chemically combined water, subtracted from
100 should yield the proper factor for determination. The factor 0.86 is based
upon an average theoretical value of 14% chemically combined water.

o~

.1.4 Type I, Grade AAA cloth, Classes 1, 2, and 3 is intended for same conditions
as Type I, Grade AAA cloth, Class 6 but where a more flexible cloth is desired.
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December, 13953
MIL-C-10316 (ORD)
Military Specification

CLOTH, ASBESTOS: FOR THERMAL INSULATION
ON MILITARY VEHICLES

1 CLASSIFICATION (No changes)
‘1.1 Types (No changes)
1.2 Grades ~ Asbestos cloths shall be of the following grades as specified (see 6.2)s

Grade - Underwriters! -= Not less than 80% asbestos
Grade - AA ~-~ Not less than 90% asbestos
Grade ~ AAA -= Not less than 95% asbestos
Grade - AAAA — Not less than 98% asbestos

1.3 Weights (No changes)
2 APPLICABLE SPECIFICATIONS AND DRAWINGS (No changes)
2.1 Specifications (No changes)
2.2 Drawings (No changes)
3 REQUIREMENTS (No changes) |
3.1 Materials (No changes) }
3.1.1 Type I without wire insertion. The Type I asbestos cloth shall be made of chrysotile
asbestos yarn. ‘
3.1.2 Type II wire insertion (No changes)
3.2 Construction., Warp and filling of the asbestos cloth shall be in accordance with
Tables I and II, as determined in accordance with the cloth construction requirements
of Spec. CCC~T-191., The number of ends and picks shall not vary more than plus or
minus one from the nominal values shown in tables,
3.2.1 Asbestos content (No changes)
. 3.2.2 Weave. Plain weave cloth shall have warp threads passed alternately over and under
the filling picks. Twill weave cloth shall be one up and two down in the warp and
filling respectively.
3.2.3 Weight. The nominal weight of the asbestos cloth shall be as shown in Tables I and
II, with a tolerance of not more than plus or minus 7%, when determined by Speec. CCC~T-191
3.2.4 Dimensions (No changes)
3.2.4.1 Width. The width of the asbestos cloth shall be 40 inches, plus or minus 1/2 in.,
unless otherwise specified (see 6.3).
3.2.4.2 Thickness. The thickness of the asbestos cloth shall not vary, from the specified
values in Table I and II, by more than the following:

: MS 003673
Nominal Thickness Permissable Variation
Inches
10,050 and under +0,005 MT-003079
over 0,050 +0,010, -0,005

3.2.4.2 Length. Unless otherwise specified, the asbestos cloth shall be furnished in
rolls in length of 50 1lin yd, * 5 yd (see 6.3).

3.3 Physical Properties (No changes)

3.3.1 Hygroscopic Moisture (No changes)

3.3.2 Chemically combined water. The carded asbestos fiber used in the manufacture of
the asbestos cloth~shall contain not less than 12% by weight; of the chemically combined
water, when tested in accordance with 4.3.4.

3.3.3 Breaking Strength. When tested in accordance with 4.3.5, the average breaking
strength of Type I (without wire insertion) asbestos cloth shall not fall below the

values specified in Table III. PRODUCED
JM - 83
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3.4 Jldentification. Unless otherwise specified, a colored stripe shall be woven in each
selvage edge of the cloth, as follows:

Grade - Underwriters - Blue
Grade - AA -  Red
Grade - AAA - Green

3.5 Workmanship (No changes)

4 SAMPLING, INSPECTION, AND TEST PROCEDURES

4.1 Sampling (No changes) MT-003080

4.2 Inspection (No changes)

4.3 Tests (No changes)

4L.3.1 Preparation of Sample. Discard 4 in. of each selvage edge and cut 10 test specimens
4 in. wide by 6 in. long, the long dimension being parallel to the warp, so that each
specimen will represent different strands of work yarn, Cut 10 additional specimens
4 in, wide by 6 in. long, the long dimension being parallel to the filling
so that each specimen will represent ditierent strands o1r tilling yarn.

4L.3.2 Asbestos content. Five test specimens, each weighing not less than five grams,
after drying for one hour at 105 to 110°C (221 to 230°F) shall be placed in a
desiccator for one hour, again weighed, then shall be placed in a furnace and heated
for not less than one hour at 800 to 8109C (1470 to 1490°F), After removal from
furnace, they shall be cooled for one hour in a desiccator and then again weighed,

The weight of the residue shall be divided by 0.86%* 10 determine the original weight
of the asbestos content, The weight of the asbestos content shall be divided by the
weight of the dried specimen and the quotient multiplied by 100 to obtain the per-
centage of asbestos. The average of five determinations shall be taken as the asbestos
content. The percentage of organic matter equals 100 minus the percentage of asbesto
4Le3.3 Hygroscopic moisture, Five test specimens each weighing not less than five grams
shall be weighed and then dried for one hour at 105 to 110°C (221 to 230°F) in an
electric oven, cool in desiccator for one hour and weigh., The loss in weight is
termed the hygroscopic moisture. This weight divided by the weight of the sample
and multiplied by 100 gives the percentage of hygroscopic moisture in the specimens,
4e3.4 Chemically-combined water. When specified certified samples of well-opened asbostos
fiber of the type used in the manufacture of the asbestos cloth shall be supplied
to the inspector to make determinations of chemically combined water. This test shall
be made on five samples each weighing approximately five grams. The hygroscopic
moisture shall be removed as specified in 4.3.3, the weight recorded, and the dried
material ignited in an electric furnace at 800 to 8100C (1470 to 14900F) for one
hour. The difference between the dried weight and the residual weight of the
ignited specimen, divided by the dried weight of the specimen and multiplied by 100,
gives the percentage of chemically-combined water in the asbestos fiber,

*Note. The factor obtained in Section 4.3.2. Chemically-combined water subtracted from
100 should yield the proper factor for determination. The factor 0,86 is based upon
an average theoretical value of 14 per cent chemically-combined water.

'4e3+5 Breaking strength. (No changes)

4e3.5.1 As received., (No changes)

4e3.5.2 After heating., The test to determine breaking strength after heating shall be
made with five warb and five filling specimens, These shall be supported on a wire
screen or perforated metal plate not less than 1/2 in. above the floor of an oven
with automatic temperature control, and with not more than five specimens superimposed
upon one another., A thermo-couple shall be centrally located in the oven, not more
than 1/2 in, above the topmost specimen. After being introduced into the oven at the ~™~
appropriate heating temperature (See Table III), the specimen shall remain in the oven
for one hour at such temperature, then shall be removed and allowed to cool in a
desiccator for one hour. They shall then be tested for breaking strength and the
average values determined separately for the warp and filling specimens, by the
methods used for the "as received" specimens (see 4.3.5.1). PRODUCED

M - 83
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5 PREPARATION FOR DELIVERY (No changes)

A 5.1 Packaging and Packing. The asbestos cloth shall be packaged in rolls covered with
kraft paper. The paper shall be covered with waterproof-barrier material in accordance
with Spec. JAN-P-125, Type B-2, and overwrapped with suitable cloth, flat or tubing.
The baling material shall be securely fastened at the ends, the longitudinal edges
fully sewn or secured, and held-in position by wire straps around circumference of the

roll. .
5.2 Marking (No changes) '

6 NOTES (No changes) : :
6.1 Intended Use. The asbestos cloth covered by this specification is intended for use as

a thermal insulation on exhaust or on other high-temperature applications on military
vehicles. The Type I cloth is suitable for installations where a covering resistant to
heat and chemicals 1s required; and the Type II cloth, where additional strength and
wearing resisting qualities are essential. As a rule, the cloth will withstand the
following temperatures (of contacted or adjacent metals) for the following grades

indicated:
Grade Temperature, °F
Underwriters! 450
AA o 650
AAA 800

6.2 Ordering Data (No changes)
6.3 Standard Width and Length. Asbestos cloth is normally available in a width of 40 in.
It is commonly supplied in rolls of 50 yd, plus or minus 5 yd, and can be supplied in

(’\ rolls of 25 and 100 yd. Ten per cent of the total number of rolls may contain two pieces.
NOTICE (No changes)
Table I
Physical Properties of Type I (without wire insertion) Asbestos Cloth
Grade Nom. Wt Warp | Filler | Warp | Filling
(see Lb per Yarn | Yarn Ends/ | picks/ A.T.I.
1.2) Weave | Sq yd Thick. | (1) (1) in, in, Desig.
Und. P 1.50 .055 10-2 | 10=-2 9 9 24P10
n P 1.80 .058 -2 | Li-2 20 10 29P1/
" P 1.80 .060 10-2 | 10-1 16 10 29P10
n P 2.25 .070 10-2 | 10-2 18 9 36P10
w P 2.50 .075 10~2 | 10-2 20 10 40P10
n BT 2.50 .070 =2 | 14=2 27 14 4LOBT1,
" DG 475 .135 10-2 | 10=2 37 16 76P10DC
AA P 1.40 .051 16-2 | 16=~2 19 10 22P16
" P 1.80 .058 14=2 | 14=-2 20 10 20P1/
n P 2.25 .070 10-2 | 10=2 18 9 36P10
) P 2.50 .075 10-2 | 10-2 20 10 4LOP10 S 003675
4,-\ AAR P 2.10 062 10-2 | 10-2 16 9 34P10
n P 2.40 .065 12-2 | 12-2 20 12 38pP12
" T 3.00 .075 12-2 | 12-2 30 10 48T12
" T 3.33 .080 12-2 | 12=2 36 12 53T12
PRODUCED
MT-003081
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Table II

MIL-C-10316 gRD)

© Physical Properties of Type II (wire insertion)
Asbestos Cloth

Asbestos Nom. Wt
A.T.I. | Content Lb per Warp Yarn | Filling Warp ends | Filling
Desig. (Min) Sq yd (1) Yarn (1) | per inch | Picks/in,
48M10 90 3.00 10-2-1 10=2-1 2 +1 10 +1
MMl | 90 2,75 | L~2-1  |1-2-1 |20 +1 10 +1
L4M8 95 2.75 8=2-2 8-1-1 L4 +1 11 +1
4,3M8 98 _ 270 | 82-2.. | 811 |1+1 | am+1 |

NOTE (1) - First figure signifies number of cut, second
figure —- number of plies, and third figure —
number of wires.,

MS 00367

MT-003082

PRODUCED
M- 83
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Table III

Minimum Breaking Strength, Lb/In. Width, for Type I
(without wire insertion) Asbestos Cloth

Grade Nom. Wt _After heating for 1 Hr
(see 1.2)| Lb per As Received Heating A.T.I.
Sq yd: - | Warp |Filling Warp |Filling { Temp. ,F Desig.
Und, | 1.50 45 37 35 30 350 24P10
n 1.80 90 35 60 25 " ' 20P14
" 1.80 80 25 50 15 " 29P10
" 2.25 90 37 65 25 " 36P10
n 2,50 100 40 70 30 " 4OP10
" 2.50 130 45 80 35 n 4OBTL,
n 4475 180 80 110 50 n 76P10G
AA 1.40 80 35 25 10 600 22Pl16
n 1.80 85 35 30 10 n 20P1/,
" 2.25 100 35 60 25 n 36P10
" 2.50 110 45 65 30 " 40P10
AAA 2.10 85 33 60 25 850 34P10
" 2.40 100 50 70 30 " 38P12
n 3.00 170 50 125 35 n 48T12
n 3.33 180 55 130 40 n 53T12
n 3.50 160 40 120 30 n 56T8
MS 003677
MT-003083
PRODUCED
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December 30, 1953

Military Specification
Mittens, Asbestos, M-1942

1, SCOPE {No changes)
1.1 Scope (No changes)
1.2 Clagsification (No changes)

2, APPLICABLE SPECIFICATICNS, STANDARDS, DRAWINGS, AND PUBLICATICNS (No changes)
2,1 The following, ete. (No changes)

SPECIFICATIONS (No changes)
Federal (No changes)
Military (No changes)

STANDARDS (No changes)
Military (No changes)

DRAWINGS (No changes)
Quartermaster Corps (No changes)

3. REQUIREMENTS (No changes)

3.1 Standard ssmple (No changes)

3.2 Preproduction sample (No changes)
3.3 Material (No changes)

3.3.1 Fabrics (No changes)

Table I. -~ Physical Requirements

Style |Weight per sq.|Yarn size (cut system) Cloth Construction |Breaking strength
: yard (1b) Warp Filling (per in.) (1b) (grab method)
' Warp Filling |Warp Filling
Ends Picks

4OP10| 2.5%7% 10 cut/2 ply | 10 cut/2 ply {20¢ 1 1041 100 40

.2 Duck (No changes)
.3 Knitted napped interlining (No changes)
4 Webbing, cotton (No changes)
Thread, cotton (No changes)
Rings, etc. (No changes)
Design (Nco changes)
Patterns (No changes)
Stitches, seams and gtitching (No changes)
Operaticns (No changes)
Identification marking (No changes)
(Change to 3.9; then when changed will be:
3.9 MWorkmanship (Insert details, as is, regarding Workmanship)

o
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Table II. - Sequence of COperations
(No changes) MS 003678

. SAMPLING, INSPECTION, AND TEST PROCEDURES (No changes)

4
4,1 Sampling (Nc changes) MT-003084
4.2 Inspection (No changes)

4.3 Tests (No changes)

PRODUCED
M - 83
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Military Specification MIL-C-4117 Page 2
Table 1
Asbestos Cloth
Properties Type I Type II Type III Type IV
Style 40P10 44M8 6,M10 112M10
Color stripe selvage Black Black Green Green
Weave Plain Plain Plain Plain
Thread Count, inch
Ground warp ends 20+1 1441 224] 28+1
Binder warp ends None None None 7+
Filling 10+l 1041 1141 1241
Width, inch L0+1/2 40+1/2 4L0+1/2 40%1/2
. (+.010 (+.010 (+.010 (+.010
Thickness, inch .,07‘)'(-..005 .064(%005 °093(-.005 'lBS(-.OOS
Ply of yarns, min
Ground warp ends 2 2 2 2
Binder warp ends None None None 2
Filling 2 1 2 2
Weight, 1b/sq yd 2.50+7% 2.75¢7% 4 .0%5% 7.0£5%
Breaking strength, min.lb/ing
As received:
Warp 100 — - —
Filling 40 == - -
After heating at 200F
Warp ' 80 - - -
Filling 30 - - -
Grade Commercial |Commercial AAA AAA
lAsbestos fiber content 75 75 95 95
% min
bly of wire insert
Ground warp None 2 2 2
Binder warp None None None 2
Filling None 1 2 2
Wire diameter, in None .008+,001 .008+,001 .008+,001
single
MS 003679
MT-003085
PRODUCED
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Page 3
') Table II
Asbestos Tape
Type V Type VI Type VII Type VIII |Type IX Type X
Weave Plain Plain  |see Fig. 1 |see Fig. 1 |see Fig. 1|{Plain
Width, in. 1-1/2+1/16 | 1-1/2+1/16| 3+1/8 2+1/8 5/8+£1/16 |1-1/2+1/16
Thickness, in. 1/16+.010 |1/16+.010 1/8‘“'863 1/8t °863 11/8+.032  |1/16+.010
Construction:
Total ground warp ends| 32il 3041 91+3 63+1 23+ 3041
Total binder warp ends| None None 21 15 5 None
Picks (in.) 10+1/2 7-1/2+1/2 |111/2 1141/2 111/2 8+1/2
Ply of yarns:
Ground warp ends 2 *5 2 2 3 2
Binder warp ends None None 2 2 3 None
- Filling 2 2 2 2 2 1
Weight (ft/1b) 28+10% 26+10% 3.5+10% 5.8+10% 11.5+10% |22+10%
Grade A A A B B A
Asbestos fiber content
—~ per cent min 75 75 75 75 75 75
rly of wire insertion:
Ground warp yarn Nene None 2 2 None 2
Binder warp yarn None None 2 2 None None
Filling yarnm None None 2 2 None 1
Wire diameter (in.)
single None None .008+.,001 |.008+.,001 | None .008+.001
¥ or as specified
Figure 1
(No change)
WS 003640
MT-003086
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ldilitéry Specification MIL-C-4117 Page 4
' Table III
Asbestos Tape
Type XI Type XII Type XIII |Type XIV Type XV Type XVI
Weave Plain Plain Plain Plain Plain Plain
1width, in. 2+1/16 1-1/2+1/16 | 5/8£1/16  |1-1/2+1/16 |2+1/16 3+1/16
Thickness, in. 1/16§i 0% 1/16(:'8%1) 1/8:£.031 |1/8:.031 |[1/8+.031 |1/8.031
Construction:
Total ground warp ends |40%2 3211 23+1 47x2 61%2 8742
Total binder warp ends |None None 5 11 14 21
Picks (in.) 8+1/2 10+1/2 1241 12+1 12+1 1241
Ply of yarns:
Ground warp ends 2 2 2 2 2 2
Binder warp ends None None 2 2 2 2
Filling 1 1 2 2 2 2
Weight (£t/1b) 17£10% 19.6+10% | 20+10% 9.4+10% 7.2:10% | 4.85+10%
Grade Commercial | AAA AAA AAA AAA AAA
Asbestos fiber content
(\ per cent min 75 95 95 95 95 95
Ply of wire insertion:
Ground warp yarn 2 2 ¥2 2 2 2
Binder warp yarn None None 2 2 2 2
Filling yarn 1 2 2 2 2 2
Wire diameter (in.)
single .008+,001 |{.008+.001 |.008+.001 |.008+.001 | .008+.,001 | .008+,001
¥ or as specified
C MT-003087
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Military Specification MIL-C-4117 Page 5
Table IV
Asbestos Tape
Type XVII [Type XVIII _|Type XIX Type XX Type XXI
Weave Plain Plain Plain Plain Flain
Width, in. 1-1/2+1/10 |5/8+1/16 1-1/2+1/16 [2£1/16 3+1/16
Thickness, in. 1/16E+°8ié 1/8+.,031 1/8+.031  |1/8+.031 |1/8+.031
Construction:
Total ground warp ends | 34%1 23+1 45+2 6142 8742
Total binder warp ends | None 5 10 14 21
Filling 10£1/2 1241 12+1 12+1 1241
Ply of yarns:
Ground warp ends 2 3 3 3 3
Binder warp ends None 3 3 3 3
Filling 2 3 3 3 3
Weight (£t/1b) 28.0+10% 19.6+10% 9.6+10% 7.0£10% 4.83£10%
Grade AAA AAA AAA AAA AAA
Asbestos fiber content
(per cent min.) 95 95 95 95 95
MS 003682
MT-003088
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Military Specification MIL-C-4117 Page 6

Sampling (No change)

1 Cloth (No change)

2 Tape (No change)

Test Conditions (No change)

Test Procedure (No change)

Physical Tests

Breaking strength for cloth (No change)

1 Preparation of cloth samples (No change)
.2 Test procedure

.2.1 In order to prevent, etc. (No change)
o3

3

o o

Breaking strength after heating (No change)

.1 Specimens shall be, etc. (No change)

Tape construction (No change)

Asbestos content - Five test specimens, each weighing not less than fivc
grams, after drying for one hour at 105 to 110°C, shall
be placed in & desiccator for one hour, again weighed,
then shall be placed in a furnace and heated for not
less than one hour at 800 to 810°C (1470 to 1490F).
After removal from the furnace, they shall be cooled
for one hour in a desiccator and then weighed. The
weight of the residue shall be divided by 0.86%* to de-
termine the original weight of the asbestos content.

The weight of the asbestos content shall be divided by
the weight of the dried specimen and the quotient multi-
plied by 100 to obtain the percentage of asbestos. The
average of five determinations shall be taken as the as-
(-\ bestos content.

Lo.6.4 Chemically combined water - When specified certified samples of well-opened
asbestos fiber of the type used in the manufacture of the
asbestos cloth or tape shall be supplied for determinations
of chemically combined water. This test shall be made
on five samples each weighing not less than five grams.
The hygroscopic moisture shall be removed as specified in
4.6.3, the weight recorded, and the dried material ignited
in an electric furnace at 800 to 810C (1470 to 1490F) for
one hour., The difference between the dried weight and the
residual weight of the ignited specimen, divided by the
dried weight of the specimen and multiplied by 100, gives
the percentage of chemically combined water in the asbestos
fiber. The percentage of organic matter equals 100 minus
the percentage of asbestos.

Rejections and Retests (No change)

All samples of asbestos, etc. (No change)

PREPARATION FOR DELIVERY (No change)

Application of requirements, etc. (No changse) MS 003683

Cloth (No change)

Tape (No changez )

Unit packaging (No change

Intermediate packaging (No change) MT-003089

Exterior packing and marking (No change)

1 Exterior packing (No change)

1.1 Domestic packing (No change)

°
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#*Note: The factor obtained in 4.6.3 Chemically combined water 4.6.4 subtracted from
100 should yield the proper factor for determination., The factor 0.86 is based
upon an average theoretical value of 1. per cent chemicallv-combined water.
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Military Specification MIL-(C=4117 Page 7

5.3.3.2 Marking (No change)

5.3.3.2.1 Intermediate packages (No chang)- -
5.4 Exterior containers (No change)

6. NOTES (No change)

6.1 Intended Use (No change)

6.2 Ordering Data (No change)

6.3 Commercial sizes (No change)

6.3.1 Cloth - Asbestos cloth is normally available in 4O-in. width, Unless otherwise

specified, the cloth shall be furnished in rolls in lengths of 50 yd,
plus or minus five yards; and can be supplied in rolls of 25 and 100 yd.
Ten per cent of the total number of rolls may contain two pieces.
6.3.2 Tape - Asbestos tape is normally supplied in approximately 100 ft rolls and in
widths of 5/8, 1, 1-1/4, 1=1/2, 2, 2-1/2, and 3 inches. Tape can be
supplied in other lengths when so specified.

J.L.T.

MS 003684
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inutes of the Technical Committee
Asbestos Textile Institute
lvarwick Hotel ~ Philadelphia, Pennsylvania
December 9th and 10th, 1953. lieetings

December 9th kieeting

Present: B. L. Carpenter)

Ao

Be.

Ce

D..

Re L. Lanz ) Keasbey & liattison
Ce he Frederick)

A. V. Summers Union Asbestos

Dr. li. S. liaier ) s-lianh
0w, oliver ) Raybestos-~lkianhattan
Dr. M. C. Shaw Rutgers University
E. C. Cutler American Asbestos
Je« De McCluer Southern Asbestos
K. Beyard

It was suggested, due to the long agenda, that the reading of
the minutes of the previous meeting be eliminated.

Government Specifications - C. k. Frederick, Chairman

Five Government specifications were discussed and revisions
mage previous to being presented to a joint meeting of the Sales
Promotion and Technical Committees. The specifications were:

1l - 55-C-466

2 - MIL-C-4117

3 - MIL-C-10316

4 - IL-Li-111994
5 - MIL-I-3053A

Cloth Standardization Committee - J. D. kicCluer, Chairman

Results of the round-robin heat aging tests showed a wide varia-
tion in the original tensile strengths of each sample within

the lots sent to each participant. The averages of these lots
were fairly consistant, but the extremes in the individual lots
were trememdous.

It was recommended that the round robin investigations be con-
tinued but that the number of samples in each lot be increased.

Braid Standardization Committee - C. K. Frederick, Chairman

The results of the round robin investigations relating to (1)
methods of measuring feet per pound, and (2) methods of measur-
ing wall thickness emphasized what had previously been dis-
missed in a general way, that:

M
8 - results varied with the individual S 003885
b - previous testing procedures either are not the

most practical or are not interpretad correctly.

PRODUCED
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Joint lieeting of Sales Promotion and Technical Committees

Technical Committees

1l - The five Government specifications revised by the

Technical Committee were discussed, additional re-
visions were recommended by the Sales Promotion
Committee. The specification as revised will be
typed and circulated to members of both committees
for discussion at the next committee meetings.

Asbestos Cloths for A.S5.T.n. Standardization
Fifteen cloths were recommended for use in A.S.T.H.
standards. They are:
1b/sqg yd ATI Style No. Type
1l - 1l.05 17p24 Plain (non-metallic)
2 - 1.25 20P28 " " "
3 - 1440 22P16 " " "
4 - 1.50 24P18 " " "
5 - 1l.65 26P14 " " "
6 - 2.10 34P10 " " "
7 - 2.25 36P10 " n "
8 - 2.40 38P12 no- " "
9 - 2.45 39P12 " " "
10 - 2.50 _ 40P10 " " "
1L - 3.00 48P10 : " " "
12 - 4.75 76P10DC " " !
13 - 2.50 40H14 herringbo-s * "
14 - 3.33 53T12 twill woon
15 - 3.70 59T12 twill " "

3 =~ Specifications Relating to Dielectric Standards and

4

Procedures

It was recommended that C. K. Frederick contact and
discuss with J. Chilcote of Washington, D. C.

a - the value of present dielectric standards and
procedures

b - possible elimination of dlelectric standards,
procedures,, and their results

Additional Government Specifications to be Studied
With the Possibility of FRevision

-8 = MIL-G-15902 - Bureau of liedicine

b - LP-406 - Dielectric Strength MT-003092

PRODUCED
JM-83
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December 10th ikkeeting

Present: li. U. Oliver Raybestos-lkanhattan
E. C. Cutler American Asbestos
C. He Frederick Keasbey & lattison
Je Do licCluer Southern Asbestos
A. W. Summers Union Asbestos
Dr. e Co Shaw Rutgers University
Je L. Tucker Johns-iwanville

The

following programs were recommended and the results will be

accumulated and prepared for discussion at the first 1954 meeting
of the Technical Committee:

A -

Cloth Standardization - J. D. wcCluer, Chairman

Additional samples of cloth, warp direction only, will be for-

warded to all members active in the round robin testing pro-

gram. wr. wmcCluer will forward the procedures to all concerned. |
Dr. Shaw will forward the cloth samples. }

Braid Standardization - C. K. Frederick, Chairman

Additional samples will be forwarded to each participant in
the round robin testing program. Samples will be the respon-
sibility of wkessrs. Summers and Tucker. The methods and pro-
cedures will be sent to those concerned by C. k. Frederick.

Je« L. Tucker

MS 003687

MT-003094
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Report of the Technical Committee
December 10th, 1953 -~ General keeting
Warwick Hotel, Philadelphia, Pennsylvania

kepresentatives of seven member companies attended the December 9th
and 10th meetings of the Technical Committee.

A -

Revising government specifications

Practically all of the December 10th session was spent in

-revising five governmant specifications; namely:

55-C-466
MIL-C-4117
wIL-C-10316
MIL-lu~-11199A
MIL-I-3053A

(S SN RV o

Sales Promotion and Technical Committee -~ Joint wmeeting

1l - Government Specifications

The five government specifications which were revised
by the Technical Committee were presented during a joint
meeting to the Sales Promotion Comuuittee. Additional
revisions were requested. Four of these specifications
will be rewritten and presented for final approval at
the next general meeting.

2 - Specifications kelating to Dielectric Standards and
Procedures

During the joint session it was recommended that C. k.
Frederick contact and discuss with J. Chilcote of
Viashington, D. C. the value of the results obtained
under present standards and procedures, also the pos-
Sibilities of eliminating these procedures and results
from government specifications.

3 - A.S.T.i.. Standardization of Asbestos Cloths

At the request of the A.S.T.iu. Committee the Sales Pro-
motion and Technical Committees of our Institute have
recommended 15 asbestos cloths for standardization in
A.S.T.e specifications. These cloths are:

MS 003688

MT-003094

PRODUCED
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1b/sq yd ATI Style No. Type
1~ 1.05 17p24 plain (non-metallic)
2 - 1.25 20P28 " " "
3 - 1l.40 22P16 " " "
4 - l.‘so 24P18 1 " 1
S5 - 1l.65 26P14 n " "
6 - 2.10 34P10 n " "
7T - 2.25 36P10 n " "
8 - 2.40 38P1l2 " " "
9 - 2.45 39P12 " " "
10 - 2.50 40P10 " L
11 -  3.00 48P10 " " "
12 - 4.75 T6P10DC " " "
13 - 2.50 40H14 herringbone” "
14 - 3.33 53T12 Twill " "
15 - 3.70 59712 " " "

Cloth Standardization Committee - J. D. licCluer, Chairman

This committee is now evaluating the results of their round-
robin heat aging tests. The evaluation is not completed,
but the information obtained from each participant in this
program does show that the cloths used in this particular
program varied considerably in tensile strength, one area to
another. If these cloths represent the quality of asbestos
cloth made throughout our industry, then we should note our
quality checking procedures.

Additional round-robin tests are contemplated.

Braid Standardization Committee - C. R. Frederick, Chairman

This committee also has been carrying on round-robin tests.
These tests relate to:

1- methods of measuring feet per pound
2- methods of measuriang wall thickness

The results, although not completely tabulated, do emphasize
what had previously been considered a fact without any sub-
stantiating data; that is:

1l - results varied with the individual
2 - previous testing or checking procedures are not the most
practical or are not interpreted correctly

hdditional work and tests are contemplated and are neces-
sary before procedures or standards can be recommended.

MT-003095

MS 003689
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E - Fellowship hkeport - Dr. k. C. Shaw

keport #27 issued by Dr. chaw for this meeting will be of
most interest to our Technical Committee but we would like
to call the attention of all members to certain subjects
in this report as to their value in our 1954 calendar.

1l - lagnetic Iron Content and Abrasion hesistance Projects

These subjects are of importance to industry in general
and relate to government specifications in one instance
and to a characteristic of asbestos cloth on which there
is insufficient information for use by our Sales Promo-
tion Committee. Vie feel these projects should be con-
sidered as important projects for the Fellowship during
1¢54.

2 -~ Elevated Temperature Serviceability of Asbestos Cloth

This project should be considered as a desired project
for 1954 as it relates to investigations now active with
the Cloth Standardization Committee and is necessary
part of those investigationso..

I personally wish to thank all members of the Technical Committee
for the cooperation given during the past two years and for the
work each member has done in their sub-committees. In addition,
I wish to thank all members of the Institute for the cooperation
they have given the Technical Committee. Dr. Shaw and members

of the Sales Promotion Committee especially have assisted the
Technical Committee in our work for which we extend thanks.

Je« Lo Tucker

MS 003690

MT-003096
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FELLOWSHIP hLiIPORT

wYRIL C. Sdal.
RESEARCH FZLLOW
ASBESTOS TLATILL INOTITUTE

NEV. JERSEY CERAwIC RESEANCH STATION
RUTGLES UNIVERSITY
NE'. BKUNSVIICK, N. J.

REPORT #27

December 10, 1953

MS 003691

MT-003097
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INThODUCTION

The activities of the Fellowship during recent months have
been concerned with a number of different problems of interest to
the Institute membership. The subjects are quite diversified and
all do not perhaps rigidly conform with the Fellowship project list
which was last established in 1951. In this connection, it would
seem advisable that there be an early reconsideration of the Fel-~
lowship program in light of present day problems to determine
whether or not the projects presently listed should be continued
or revised or if perhaps some problems should be discontinued and
new problems added. We are eager to carry on a program of work
that will not only contribute technological advancements within our
industry but also will add further prestige and stature to the
Asbestos Textile Institute. The cooperation of each member in the
development of the most effective program is necessary if the great-
est gains are to be made.

Vie would not, however, wish to leave the impression that the
Fellowship work has slackened in activity during recent months but
rather would like to be sure that our efforts are being directed
toward subjects which are of interest and value to the entire mem-
bership. Each of our present projects is of known interest to
certain segments of the membership and perhaps of equal interest
to all members, however, until there is some clarification we can
not be sure that we are proceeding in the direction o2 manner ac-
ceptable to everyone.,

RESEAKCH PROJECTS
agnetic Iron Content of Chrysotile.

Fellowship Report #26, presented at the last meeting set forth
much of the exploratory work here carried on in an effort to organ-
ize and clarify the thinking regarding the possible relationship
between total iron, magnetic portion of the total iron and the
electrical properties of materials manufactured from chrysotile
which may contain these contaminants. Vliork along these lines is
continuing and through the cooperation of the task group of
Committee A-4, A.S5.T.i. which is equally as interested in the pro-
blems involved, it is anticipated that significant progress in
this investigation may be made in the near future.

Our present activities are related to the accumulation and
distribution of representative samples of materials which will be
submitted to cooperating laboratories for test and evaluation.

One of the fundamental problems to be faced in this work is lack

of uniformity in test equipment, test procedures and testing
techniques. It is hoped that it will be possible to interest both
producers and consumers in these cooperative tests and that through
the considered evaluation of the results, a standard test can be
evalvad which will serve to yield reliable results which will be
indicative of the electrical resistance properties.

WS 003692 PRODUCED
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Efforts are now being made to obtain chemical analyses of the
materials to be tested so that the Fey0z - Fez04 content of each
sample may be ascertained, and the elec%rical properties related
thereto, determined. In addition, the field of radiography 1s
being further explored in the hopes that perhaps the graphic re-
productions thus obtainable may serve as a quantitative indicator
of the proportions of magnetic iron contamination present within
a given sample. Ve have recently obtained the cooperation of a
firm known as Industrial X-Ray, Inc., who are now making a series
of radiographs of some of our materials and will further assist
us as we progress in this investigation.

Elevated Temperature Abrasive hesistance.

During recent months several members of the Institute have
sought information regarding the abrasive resistance characteristics
of various types of asbestos textiles at elevated temperatures.

The first inquiries prompted the construction of an oven with a
heating unit which could be mounted over the Abradoflex and with
this assembly i1t was possible to run tests at temperatures approxi-
mating 350°F. However, since initiating this work, inquiries re-
lating to higher service temperatures characteristics have been
received and we have accordingly proceeded to develop a unit capable
of providing the desired information. In the latest efforts, a
semi-permanent oven has been constructed about the abradoflex and
within which, at an input of around 2000 watts, it is possible

to run such tests at 650°F. In these tests, a temperature of
400°F is obtained rather quickly, in a matter of about 10 minutes,
however, approximately one hour is required to attain the peak
operating temperature of 650°F.

The abradant normally used on the Abradoflex is No. 1 Grit,
Emery Cloth. However, at the elevated temperatures here encounter-
ed this cloth is, of course, destroyed and it was therefore neces-
sary to explore other types of abrasive materials. lie are now
using an 18 mesh bronze wire screen and are hopeful that it will
provide the necessary abrasive qualities during the normal 3-hour
cycle. This abradant is handled in the same manner as the emery
cloth, being stretched around the permanent steel cylinders and
being renewed with the start of each test.

The conditions under which these tests are to be run are
somewhat different than the normal abradoflex test and will perhaps,
therefore, require a somewhat different interpretation of the re-
sults. The fact that during the first hour the temperature 1is
constantly rising will undoubtedly be a factor that must be given
consideration since it will be during this period that the organic
portions of the textiles will be destroyed. It is our intention,
however, to establish a fixed rate of rise so that every test will
be run under exactly the same conditions as every other test. 1In
this way the results of the elevated temperature tests should be
comparable with each other, however, the relationship between tests

MS 003693 PRODUCED
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run at elevated temperatures and those run at atmospheric tempera-
tures can only be determined after a sufficient number of tests
have been run to make a proper evaluation.

The use of bronze screen wire as the abradant will also, un-
doubtedly, introduce a factorial difference between tests so run
and those run using an emery cloth as the abradant. This again
will make it somewhat difficult to correlate "cold run tests" with
those run at elevated temperaturese.

On the whole, however, it would appear that elevated tempera-
ture abrasive resistance serviceability tests such as those here
contemplated should provide much useful and significant information.
Vie know of no other abrasion tester that will provide such informa-
tion and feel certain that & continuation of this work will be
well justified.

Elevated Temperature Serviceability

Fellowship Leport ;26 set forth a rather complete report on
the status of the work here conducted related to the determination
of the elevated temperature serviceability characteristics of
asbestos textiles. However, at the time of the meeting at which
the report was issued some of the data required completion. This
work was completed immediately following the meeting and the re-
vised data inserted in the report as finally issued and sent out
with the kinutes of that meeting.

There have been no further activities in this particular
endeavor since that time, however, as a cooperative effort with
five other members of the Institute, a round robin heat aging
test on two representative asbestos textiles has been conducted.
It was the purpose of these tests to endeavor to correlate the
various types of ovens and furnaces available in the several labora-
tories and the testing techniques there employed with those which
have been standardized in the Fellowship laboratory. The cloths
selected and furnished by the Fellow were (1) Underwriters Grade,
40P10 and (2) Grade A4, 36Pl0.

In addition to the determination of the elevated temperature
serviceability characteristics of each of the cloths, the values
for loss 1n weight as a result of the heat aging and the asbestos
content of each material was determined.

The results of these tests are set forth in Table I. Each
value is an average of five test specimens.

Laboratory 1 carried out the heat aging tests in an air-circu-
lating oven 19"x19"x14" and suspended the test specimens in a
vertical position, ten specimens to a test.

MT-003100
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Laboratory 2 carried out the heat aging tests in a non-air-circula-
ting oven 7:"x5"x13" and the samples were held in a vertical posi-
tion on a frame, ten specimen to a test.

Laboratory 3 carried out the heat aging tests in an air-cir-
culating oven 37"x37"x24" and the samples were placed horizontally.

Laboratory 4 carried out the tests in a non-air-circulating
oven 7"x5"x15", with the samples laying horizontally in two layers,
1/2" apart.

Laboratory 5 carried out the tests in an air-circulating oven
17"x48"x32", The positioning is not known.

The A. T. I. tests were carried out in the Despatch oven which
has been described in earlier reports and the samples were posi-
tioned horizontally during the test.

The results of this test will no doubt be discussed by kr. J.
Ds hcCluer, the chairman of the task group directly concerned with
this project, however, a few brief observations at this time may
be in order.

It will be observed that the asbestos content values are all
within reasonable ranges, with the Underwriters cloth ranging from
81.70 percent to 82.25 percent and the Grade AA cloth ranging from
92.50 to 93.40 percent. Since all of the samples representing
each of the respective grades were taken from a single piece of
cloth, it would be expected that the asbestos contents should be
reasonably close and the figures here presented would seem to in-
dicate that the techniques employed in the several laboratories
must be quite similar in order to have yielded such closely related
results.

However, the results of the remaining tests carried out in
this investigation do not lend themselves to such close comparisons,
particularly with respect to the Underwriters grade cloth. The
loss in weig%t of the Underwriters cloth, after heating for 24
hours at 400~F, for example, shows a range of from 3.80 percent to
8.10 percent. Both of these extremes, by the way, were obtained
in air-circulating type ovens, however, the high value was obtained
with the cloths in the vertical position while the low value was
obtained with the cloths positioned horizontally. The vertically
positioned cloths likewise show greater loss in strength (with one
exception) than do any of the others tested. In our early work in
these heat aging investigations, we detected the tendancy of
cloths suspended in a vertical position to act as a wick which
permitted the burning of the organic portion in an upward direction
with an intensification of the rate of combustion and cloth tem~
perature as it progressed. The net result of this action would
appear to be that the actual cloth temperature is considerably

MS 003695 ©RODUCED
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Table I
Style - 40P10 Und.
Tensile Strength
As Received 400°F./24 Hour
Warp | Fill Vlarp Fill Loss inj| Asbestos
Laboratory # # iF % # % |[Vieight || Content
Ret. ket. % A
A.T.I. [136.8| 48.4 | 59.3 | 43.4 | 19.7 | 40.6] 5.32 82.10
1 132.8 | 40.5 | 39.8 | 30.0 | 11.3| 27.9] 8.10 81.70
2 134.2 | 42.6 | 68.2 | 50.7 | 20.2| 47.4i 6.875 81.90
3 139.4 | 42.7 | 56.0 | 40,2 | 20.0| 46.8]| 3.80 81.90
4 134.6 | 44.6 | 56,0 | 41.6 | 20.0| 44.8) 5.86 81.80
5 139.6 | 42.2 | 47.0 | 33.6 | 11.2 26;5} 5.25 82.25
|
Avr. 136.2 | 43.5 | 54.4 | 39.9 | 17.1 396q5 5,87 81.94
Style - 36P10 A4 ?
(500°F./24 Hour) :
AT.I. |151.0| 75.0| 95.8 | 63.5 | 49.0| 65.3 6.53 92.90
1 140.6| 70,9 | 85.4 | 60.8 | 34.5| 48.7 7.00 93.00
2 135.4| 60.2 85.8 | 63.2 | 30.0 49.# 7.02 93.40
3 143.7 | 64.8 | 93.4 | 65.0 | 42.3| 65.4 6.53 92.90
4 144.0| 77.6 | 98.6 | 68.5 | 39.2| 50.5/ 8.07 92,50
5 122.8| 56.8| 94.2 | 76.7 | 47.6| 83.8 6.36 93.25
Avre 139.6| 67.6 ] 92.2 | 66.3 | 40.4| 60.6] 6.92 92,99
MT-003102
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higher in those cloths vertically positioned over those placed
horizontally. The loss in weight values and the lower resultant
tensile strengths would seem to bear this out.

The reasoning here set forth for the Underwriters cloth ap-
pears also to be applicable in the Grade LA cloth although the
- effect and the differences resulting are not nearly so pronounced.
As a matter of fact, the vertically positioned cloths tested in an
air-circulating oven yielded loss in weight and tensile strength .
results very nearly the same as those obtained in a much smaller,
non~-circulating oven.

The observations here related refer to only a few of the more
interesting results obtained in these tests. After the Technical
Committee has had an opportunity to study this information and
the significance of the several variables introduced through dif-
ferences in furnaces and techniques established, a full appraisal
of the over-all results will be set forth.

Standard Cloth List.

At the last meeting of Committee D-13, A4.5.T.kL., Subcommittee
A-4, the Fellow was asked to serve that group in ascertaining from
industry the composition of a list of those asbestos cloths which
should be included in A.S.T.M. Standard Specification for Woven
Asbestos Cloth, Designation D677-50. Presently, included in this
specification is a list containing twelve representative asbestos
textiles, however, criticisms have frequently been voiced in this
connection, based on the contention that many cloths now being
furnished as standard materials by our industry are not there
included. In an effort to determine the views of our membership
in this matter, all members have been questioned and asked to
express. their opinions relative to this subject.

Committee A-4, in assigning this task, expressed the desire
that the list not be expanded to include a number of cloths much
greater than is now presented, twelve. The reason for this con-
finement is not clear to the writer at this point and will not
greatly influence our efforts if we can definitely establish a
list of cloths that can be considered commercially available and
standard with respect to industry wide availability.

, The results of our questioning, thus far, would indicate that
perhaps the following cloths might well be eliminated from the
present A.S.T.i. list: 16P18, 20P28, 21P1l6, 28P18, 29P14, 34P12,
and the 3.00# cloth, 10/3 warp and 10/2 fill. Suggested additions
include: 22Pl16, 22P18, 22P10G, 23P18, 34P10, 39P1l2, 48T1Z2,

59T12, 62P10ODC or 76P1l0ODC.

Further recommendations would seem to indicate that the Grade
A classification for cloths be eliminated from the A.S.T.li. grades-
This same recommendation is apparently directed to such grades as
carried in the A4.T.I. standard cloth list.
PRODUCED
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It is noped tlwet duin? (ae CCULSe T4 Gi: Cd.e’ L e L a
further clarification relative to this subject may be fortncoming.

Abradoflex Patent.

During recent weeks word has been received from our patent
attorney, lr. Ward, of Ward, Crosby and Neal, that our patent ap-
plication has been examined by the patent office examiner and the
results of this review have been transmitted to us. Copies of this
correspondence are herewith attached. '

It 1s the view of lLir. Ward that a patent can be obtained to
cover the subject machine, however, it 1s recommended that certain
changes in the application be made in order that maximum coverage
may be achieved. On the basis of the correspondence here presented
and the recommendations of the patent attorney, we would ask the
direction of the proper authorities within the Institute regarding
the next steps to be taken in this endeavor.

Theatre Curtains.

As a result of the circulation of our most recent publication
"A Handbook of Asbestos Textiles", we are in receipt of some inter-
esting correspondence from C. E. Tompkins, President, J. Re. Clancy,
Inc., manufacturers and installation engineers of theatre curtains.
Coplies of this correspondence is herewith attached and may prove
of interest.

It would seem that perhaps our industry has, in this firm, an
ally which may serve to stimulate a greater interest in asbestos
materials for application in threatre curtains, if properly ex-~
ploited. Vie are not, of course, familiar with all aspects of this
problem and some members may have had sufficient experience in this
field to know that the outlet is not significant, however, if we
can serve to promote an interest in these materials through efforts
of research or promotion, we will welcome an expression of your
desires to so proceed.

CONCLUSIONS

During the recent months we have engaged in a rather wide
range of activities. It 1s hoped that the projects discussed are
considered to be in accord with the interests of the Institute mem-
bership and that the work is serving a useful purpose. Ve would
welcome &8 complete review of the Fellowship program in order that
we may be sure that our efforts are being directed along productive
lines and will likewise be glad to engage in any new investigations
which might be of particular interest at this time.

In concluding, I would like at this time to pay my respects
and extend an appreciative hand to Lr. Jesse Tucker for his great
help and many kindnesses during his term as Chairman of the

PRODUCED
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Technical Committee. I doubt 1f any member of the Institute knows,
as I do, of the time and effort mr. Tucker devoted to his Jjob as
Chairman of the Technical Committee. kuch good work has been ac-
complished under his leadership and the Institute can be Jjustifi-
ably proud of the high calibre of the men it can call upon to direct
the committee work. In like manner, I would extend my grateful
appreciation to Mr. George Harris, Chairman of the Sales Promotion
Committee for the past two years, who has been equally helpful

and understanding and has provided me with much necessary informa-
tion and support in my endeavors in the work of the Fellowship.
Having worked rather closely with George on the "Handbook", I was
afforded the opportunity to gain a great deal of practical informa-
tion related to our industry and for this I am deeply appreciative.

MS 003699

MT-003105

PRODUCED
M - 83



T ST e s e e -

ATI-81

December, 1953

MIL-C-4117
Military Specification

CLOTH AND TAPL, ASBESTOS

SCOPE AND CLASSIFICATION (No change)
Scope (No change)
Classification (No change)
.1 Type (No change
2 Grade - %sbestos)cloth and tape shall be of the following grades, as specified
see 6.2
Grade - Commercial (asbestos content, not less than 75%). Cloths of
this grade shall have a black stripe in selvage edges.
Grade - AAA (asbestos content, not less than 95%). Cloths of this
grade shall have a green stripe in selvage edges.

2. APPLICABLE SPECIFICATIONS (No change)
2.1 Specifications (No change)
REQUIREMENTS (No change)

Materials (No change)

3. .1 Asbestos - The asbestos used in the yarns to manufacture the cloth and tape
shall be chrysclite fiber.
.1 Chemically combined water (No change)

Wire - Wire inserted yarn shall consist of one or two brass wires as specified
herein, twisted with the required number of asbestos yarns. The wire
shall be soft brass, 70% copper, and 30% zinc-type alloy.

3.2 Physical Properties (No change)

3.2.1 Cloth (No change)

3.2.1.1 Colored siripe selvage - Unless otherwise specified, the cloth shall have
a woven colored organic yarn in each selvage edge
of the color indicated in Table I.

\.\)\»

\.\)\.9

3.2.2 Tape (No change)
3.3 Put-up (No change)
3.3.1 Cloth - Asbestos cloth is normally avajilable in a width of 40 inches. It is
commonly supplied in rolls of 50 yards, plus or minus five yards,
and can be supplied in rolls of 25 and 100 yards. Ten per cent of
the total number of rolls may contain two pieces.
3¢3.2 Tape - Unless otherwise specified, the asbestos tape shall be furnished in
approximately 100 ft length rolls. No more than three rolls in ten
shall contain two pieces.

3.4 Marking - Each roll of asbestos cloth or tape shall have a ticket securely at-
tached. The ticket shall be made of heavy cardboard and be provided
with a reinforced eyelet for attaching. The ticket shall have there-
on the following information: (No additional changes)

3.5 Workmanship (No change)

4. SAMPLING, INSPECTION, AND TEST PROCEDURE (No change)

L.l General Instructions (No change)

4.1.1 The asbestos cloth, etc. (No change)

4.1.2 Acceptance or approval, etc. (No change)

4e1.3 When specified, the contractor shall furnish a test report, etc. (No additional

changeye

4«2 Lot (No change)
4.2.1 Cloth (No change) MS 003700
Lok el

«2 Tape (No change)
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Military Specification
Mittens, Asbestos, M-1942

1 Heat transfer markings (Nc changes)

2 Asbestos cloth (No changes)

2.1 Asbestos content - The asbestos cloth ¢f the mittens shall be tested as
follows: Five test specimens, each weighing not less than 5 grams, after
drying for one hour at 105 to 110C (221 to 230F) shall be placed in a
desiccatcer for one hour, again weighed, then placed in a furnace for not
less than cne hour at 800 to 810C (1470 to 1490F), After removal from
the furnace, the residue shall be coocled for cne hour in a desiccatcr,
then weighed. The weight cf the residue shall be divided by 0.86% to
determine the original weight of the asbestos content. The weight of the
asbestos content shall be divided by the weight of the dried specimen and
the quotient multiplied by 100 to obtain the percentage of asbestos. The
average of the five determinations shall be taken as the asbestos content.
The percentage of organic matter equals 100 minus the percentage of asbestos.

4e3.
4o3.
4.3

oo

¥ Note: The value shown in 4.3.2.1 is based upon an average theoretical value of
14% chemically=-combined water.

PREPARATION FOR DELIVERY (No changes)
rmy (No changes)
acking (No changes)

For domestic shipping (No changes)
1 Wood cleated fiberboard boxes (No changes) ~
2 Wood cleated plywood boxes (No changes)

3 Nailed wood boxes (No changes)

4 Kraft paper liners (No changes)

(Delete) (This was deleted by Amendment I dated May 18, 1953).
For overseas shipment (No changes)
1
2
3
4

°
ol o
ocdo
ol o
ol o
o
.
°

Wood cleated fiberboard boxes (No changes)
Wood cleated plywood boxes (No changes)
Nailed wooden boxes (No changes) :
Waterproof barrier (No changes)

Marking (No changes)

P
1
1
1
1
1
5
2
2.
o2
020
02

. NOTES (No changes)
6.1 Ordering data (No changes)
6.2 Standard sample (No changes)

EAY)

J. L. T.

MS 003791

MT-003107

PRODUCED
JM - 83




