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iil'NUTES OF HIE I-iEETIl.'G OF THE TECHNICAL CCiLTTTEE OF THE ASBESTOS TI IT! ,F,

IHOTITUTE AT THE EcbE'I HOUSE, FEW YQRh > 1 «
Oil iiARCIi IQ, T95l>

In Attendance:

iUiEI.IC.'i: i'.o.jEc-'Tv'yj CGiiP; i.I 
E0 C, Cutler

UiTIOiT ASBESTOS o: RUBBER CCHPAIIY 
A, W. Smnners

RAY3E3TGS-I iAI TIATTAi I, IRC,
Ii. Vi, Oliver
Dr. ii,3, Iiaier _

SOUTHEF.iT ASBESTOS GOI rAin 
J. D. iicCluer, Chairman

KEASBEY L HATTIhOiT COAPAi.'Y 
R. L. Lanz
B, L. Carpenter
C. R. Frederick

JOHNS-i iALIVILLE CORP.
J. L, Tucker 
R. Jackson
K. Q. Beyard

RUTGERS UNIVERSITY 
ii. C, Shaw

This meeting opened at 10:30 A.i-i, immediately following a previous full 
membership joint meeting of the Technical, Sales Promotion, and Air Hygiene 
Committees on the subject of fellowship projects. This previous meeting is 
covered in a separate report.

The Technical Committee meeting separately followed the Agenda as pre­
viously arranged.

Regarding Specifications, representatives from member companies met with 
Detroit Arsenal Representatives the previous day on the acceptance of revised 
form of i-iIL-C-10316, This meeting is reported separately.

Dr. Shaw presented his report on the conference he and Hr, Frederick had 
with iir. Chilcote on Specification SS-C-U66. On this, they were not willing 
to change the nomenclature for grades to conform to A.S.T.ii. Classification due 
to the monumental amount of work to change their inventories and records.
They wish to delete all Twill Cloths and add one Plain Cloth 22P1Q Underwriters 
Grade, Rote these changes on the Specification Sheet attached,

. On Specification iJL-I-3053A the Committee has not yet drafted formal 
revisions on this, ilembers are requested to make recommended changes and 
send to Dr. Shaw.

On Specification LIL-C-I1II7, this has been formally revised by the Com­
mittee but no contacts with the Agency yet. This comes under the authority 
of the Wright Patterson Air Base, Dayton, Ohio. It was agreed to send two 
members to make this contact, Dr, Shaw and Iir. Tucker.

Specification I,IL-ii-11199A has been formally revised but no contacts made. 
This one is under the Quarter Piaster, Philadelphia, Pa,

Discussion on wet versus dry weaving followed, A preliminary canvass 
yielded these definitions by various members, iir. Cutler defines wet weaving 
as wet warp and wet filling. Hr, Tucker defines dry weaving as warp and fillin

MS 004038
MT-003444



that have not been net or dampened. The relative humidity may be 
90%;' The yarns that were wet trusted or spun and dried before weaving would 
be dry weaving. Damp weaving is warp or filling yarns having any slight degree 
of moisture applied to them and woven while still so dampened, net weaving is 
when warp or filling is wet ruth considerable amount of water and woven while 
so wetted.

i.r« Oliver defines wet weaving as any amount of moisture added to warp or
filling,, although there are degrees of this from wet to damp to atomized yarns,
iir. Asten defines wet weaving as damp warp and wet filling.

Dr, iiaier indicates that any wetting or dampening of the warp or filling 
constitutes wet weaving, but that the degree of rretness will be different ac­
cording to the manner of applying the moisture and condition of the yarn.

Although the definitions are similar, no two are exactly alike and it was 
decided to make a quantitative of tests on samples of Cloth both dry, damp, and 
wet woven. To accomplish this each member is to send Dr, Shaw four consecutive 
lengths from any convenient roll of Plain Cloth as follows:

Sample A - First 2 yards, Dry Uoven.
Sample B - 11 ext 2 yards Damp woven - Uarp Dry - Filling Soaked,
Sample C - Next 2 yards Damp Woven - Uarp Uet - Filling Dry.
Sample □ - Next 2 yards Uet Woven - Uarp Wet - Filling Soaked.

Dr. Shaw will make the following tests. Tensile, Abradoflex Dating,
Porosity, Heat Ageing at 300°C for 1 hour. General appearance. Hand, and pos­
sibly Absorption. .

On 3raided Tubing the members were canvassed for ideas on Standard A.T.I. 
Style numbers, nr. Tucker suggested a styling which would indicate the Trail
thickness, the -I» D,, and the Ft,/Lb., such as 1/32 wall x 1/ok I. D. x 150 Ft,/lb
would be styled as 1/32 - l/6h - 1$0, Ur. Cutler suggests a system such as for 
1/32 wall x 7/32 I..D. using the digit 3 Tor 32 and this would be styled 1373«
And for l/l6 Trail x 5/l6 -I. D. use the digit 6 for 16 and this would be styled
1636. For 3/32 wall x 9/l6 I, D,, it would be 3396, Hr, Lanz suggests that
the first digit indicate wall thickness in 6Uths. Follow this with letter 3 to 
designate Braided Tubing. The next digit indicates the number of braids and 
the last one or two digits indicates the cut of the yarn. This 1H3110 would 
indicate l/l6 wall, single layer made from 10 cut yarn. Also 2Bll2j. would be 1/32 
wall, single layer, and Hi cut yarn. Southern suggested using the first one or 
two digits to indicate wall thickness and the following one or more digits to 
indicate I. D. such as, 32316 for 1/32 wall and 3/16 I. D., and 33221h for 3/32 
wall and 2-l/U I. D. members were requested to give this further study, after 
talcing the subject up with their respective sales departments.

FolloTring this iir. Summers, Chairman of The Cloth Committee reported on 
the Round Robin Test on identical samples of 22P16, Grade AA, Copy of his re­
port is attached. Such good agreement between companies resulted it was not 
considered of value to repeat this test. Instead a compilation of all standard 
styles of metallic Cloth will be made toward preparing a standard A.T.I. list 
of metallic Cloths, members are requested to send to iir. Summers a list of all 
their standard metallic Cloths with all the construction data.

iir, Frederick, Chairman of the Tape Committee is starting a compilation on 
Ft./Lb, and construction data on all Plain Tapes from ,013" to l/U".* He has re­
ceived partial information on 1/32 and 1/16 so far and requests that all members
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send to him data on these two sizes in all uidths including Ft./Lb, and con­
struction , and hot: packaged. Values he has received so far on these tuo sizes 
on Ft,/Lb, aligns closely to values recorded in the A.T.I. Handbook,

ilr, Oliver, Chairman of the Braided Tubing Cor.ird.ttee reported on a hound 
Robin Test of tuo sizes of Tubing 3/8 :: l/l6 and 7/S x 1/16, Identical sam­
ples of each size being sent to each member. See attached report.

Agreement between companies was considered very good. However, consider­
able discussion arose on the best method of measuring wall thickness. Exper­
ience in these tests have led to the belief that slitting open the braid and 
measuring the thickness with a dead weight cloth gauge is more accurate than 
measuring it on a mandrel, members are requested to review the present method 
given in A.S.T.h. under D-35>U-bl and reword this method in terms of what he 
thinks would be the best method, members were also requested to make recom­
mendations on tolerances for wall thickness, I. D. and Ft,/Lb.

There being no further business the meeting was adjourned.

J, D, iicCluer
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Report of Sales Promotion Committee
3y

A, E. Whitfield

ATI-97

march 10, 1?SU
r'

1, The Secretary has received several requests from book stores to purchase 
the "Handbook of Asbestos Textiles" for resale. It has been determined by 
the Sales Promotion Committee that because of our obligation to A.S.T.ii, 
we could not approve distribution of this character. It is recommended that 
inquirers be advised that these books are not for sale and that, if they 
mil turn over to our Secretary their inquirers' names on their company 
letterhead, ue mil send each one a copy of the "Handbook of Asbestos 
Textiles" without charge0 -

2. The "Asbestos ilagazine" in Philadelphia mil, upon authorized notification 
by the Secretary, indicate in their list of books available that the 
"Handbook of Asbestos Textiles" may now be procured by submitting a re­
quest on company letterhead. The publication of our press release in an 
early issue of "Asbestos" has been authorized,

3, The Secretary reports that a copy of the "Handbook" has been sent to the 
Textile Institute, Manchester, England, and that a review of our publica­
tion mil be carried in the Journal of that Institute which has a circula­
tion to 7000 members,

U. The Secretary advised that there are approximately 3,000 copies of the 
"Story of Asbestos Textiles" still available and asked instructions as to 
their distribution,

3, The Secretary has been advised regarding a request by the Director of
Industrial Arts Division of the State University of ilew York for 200 copies 
of literature on asbestos textiles. It has been suggested that the 
Institute send Dir, Kenneth U. Drown 200 copies of the "Story of Asbestos 
Textiles",

6, Concerning the visual aid display cases, it is our understanding that there 
is one on the way to England, and one each at the University of Washington, 
Rutgers University, Purdue University, Philadelphia Textile School, 
University of California and one at the Johnson's Company nines in Thetford, 
Canada, which mil also be exhibited at the Industrial Fair in Toronto.

7, In regard to correspondence by the Secretary with members of Technical and 
Sales Promotion Committees in reference to Federal Specification revisions, 
it was the decision of the Sales Promotion Committee that the Technical 
Committee should assume the responsibility of presenting the suggested 
revisions to the Government Agencies involved and not the Sales Promotion 
Committee.

0, During the course of the Sales Promotion Committee meeting there was a
detailed discussion concerning the necessity for publicizing the availability 
of asbestos textile fibers. Hr. J, A. Bettes presented a detailed report 
in this regard and will again discuss the subject in the General meeting.
(report attached),
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' ^oport of Sales Promotion Committee Page 2

9« Regarding the request that was received from Clancy Company, Syracuse, 
concerning specifications for asbestos cloth for theatre curtains, it was 

. recommended that they be advised that, inasmuch as many of the states and 
cities in the country have their own codes covering requirements of this 
nature, we would be obligated to furnish cloth in accordance with those 
specifications,

nr. Harris reported earlier to the Sales Promotion Committee regarding 
conversations with officials at Clancy Company in connection with the 
theatre curtain market. A copy of this report is attached as a part of 
the lainutes ox the General meeting.

t
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J. L. Tucker 
G. J, Harris March 11, 19$h

COiMITTEE REPORT 
THEATRE CURTAIH SALES

In October 1953 J. R. Clancy, Inc,, commented on our "Handbook" and thought 
the Institute should promote a specification for Asbestos Cloth to be used 
for theatre curtains. The subject t*as studied and inquiry made as to the 
potential in this market.

Ilr. C. E, Tompkins of the Clancy Company assayed the market and estimated 
that 115 theatre curtains are made of asbestos cloth per year, but that it 
would be possible to make 300 if the industry were to make a drive for this 
type business. If Underwriters were sold the value of asbestos curtains, and 
if they were pushed in clubs, schools, studios and movie houses he estimated 
900 could be sold a year0

A check on the cloth producers, for this type business, did not show there 
was the amount of business estimated by Hr, Tompkins,

The average size of a curtain is from 55 feet to 60 feet long and 30 feet 
high. One curtain was made in 1938 and placed at Purdue University. This 
was a two faced curtain weighing 19-3/U tons and of the "steel frame" type.
It is believed this curtain is the largest ever produced.

There are five types of curtains. Steel Frame, Trip, Braille, Side Pull 
and Roll Cut, The last two are not good for fire protection because they 
cannot be well guided at the side. The first three have been supplied with 
various degrees of success and made of asbestos cloth.

The Rational Bureau of Standards conducted a series of tests in 1933 on 
various types of curtains for theatre use. A grade AAA wire inserted cloth 
produced the best results for a fabric type curtain. Various large cities 
have established codes covering curtains and a study of these codes show 
a wide variance in construction, I.here asbestos cloth is specified the 
grade may run from Underwriters to AAA, and usually the cloth is approxi­
mately 3.00 pounds to the square yard and wire inserted. The city of 
Chicago stipulates that where the seating capacity of a theatre is over 500 
a steel curtain must be used. Some codes only mention a "flame-proofed" 
fabric and do not require asbestos cloth.

It is believed that J, R. Clancy wants the Institute to recommend a construc­
tion, and to back their recommendation with technical facts, and to promote 
the use of asbestos cloth for proscenium curtains with Underwriters. This 
subject was taken under advj.sei.ient at the Sales Promotion Committee meeting 
on March 10, 1953 and their conclusion is as follows: In as much as most
major cities and states have a building code setting forth installation and 
specifications for proscenium curtains, we recommend that established codes 
be followed. To instigate research and development leading to revision, or 
change, of existing codes would be extremely expensive in time and money 
when balanced against potential.

During recent months nr. Maurice Sallee, Societe Francaise de I'Amiante, fur­
nished the Institute with samples of materials manufactured and used quite

MS 004046 MT-003452 PRODUCED



Theatre Curtain Sales
„ ATI-97
Page

extensively in France and in other European countries0 Tliese materials are 
non-metallic and are in a variety of weaves and colors. The application 
would appear to be more directly associated with drapery installations and 
as fireproof interior decorations rather than strictly in the field of 
theatre curtains. These applications as developed and promoted by our 
Associate member are of interest and serve to show a possible market if 
properly exploited, however, it is felt that this applications envisions a 
distinctly different set of conditions and requirements than are embodied 
in considerations for theatre curtains.
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REPORT OF THE TECHIIICAL CJIJiITIEM OP TME AS JEST 6 TEMTIlE 
For i larch 11, 195U General i leeting 

Esse:: House, Hew York, i-I. Y.

By: J. D, McCluer, Chairman of Technical Committee

The Technical Committee had its first meeting of the year on March 10th,
19$k*

Just prior to the meeting of the Technical Committee, full membership 
of the Technical, Sales Promotion, and Air Hygiene Committees met with the 
sub-committee on Fellowship Projects to discuss a proposed agenda of projects 
recommended by the Fellowship sub-committee. This sub-committee was composed 
of J. A. Bettes, Chairman, C. R. Frederick, and J. VI. Ueber, Mr. Bettes will 
give the report on this meeting.

The first item of business x;as to review' the status of the several 
Military and Federal Specifications now in process of revision and acceptance 
by the proper Military or Federal Agencies, Mention should be made here of 
the meeting on the preceding day, Tuesday, March 9th, at this same place of 
representatives from member companies with two of the personnel from the 
Detroit Arsenal which is a segment of the Ordinance Department. These two 
r.ien were Mr. John Reynar and Mr. Dale C. Johnson and they had authority to 
voice tentative approval on revisions on Military Specification MIL-C-10316. 
On changing the nomenclature of classification of grades, they were not wil­
ling to change from the existing form to that conforming to A.S.T.H. This 
proposal was rejected on the grounds that these materials are stocked and 
inventoried under the system set forth in the e:d.sting specification and to 
endeavor to change would be a monumental task.

Although they would not accept this change our point was well taken and 
they did consent to allowing an insertion toward the end of the Specification 
under the heading: "Industrial Grades. The Asbestos Industry supplied
Asbestos Textiles in conformance xdth A.S.T.M. Classification." After that 
the A.S.T.M'. Classification of grades follows. ITo opposition was offered to 
the balance of the revisions except for minor changes in wording. Their 
department on specifications is to make a thorough study of our revision 
including tensiles and will make a report to the Institute in the near future 
which may be approximately tiro months. It is encouraging that through the 
combined effort of the Sales Promotion and Technical Committees that a 
start has been made and there is indication we will get partial acceptance 
of our revised form on this specification. Me feel that even partial ac­
ceptance on one specification may lead to partial acceptance on some of the 
other revised specifications xjhich come under the jurisdiction of different 
agencies. Indications are that the various agencies are willing and inter­
ested in xrorking with us and it would seem proper that we should continue 
our effort so as not to lose what we have gained.

In this same connection it should be reported here regarding the confer­
ence which Dr, Shaw and Mr, Frederick had with Mr, J. II. Chilcote of the 
Bureau of Ships - IJavy Building in Washington, D. C., on Federal Specifica­
tion SS-C-ii66. Results of this conference follows: Regarding changing
nomenclature of grades to conform to A.S.T.M. Classification, this was re­
jected on the same ground as mentioned above in connection with MIL-C-10316. 
Aside from this rejection, the other exceptions taken to our revisions were
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Report of Technical Committee paEe 2 ATI-97
minor.. They wish to delete the broken twill cloths and add one of our standard 
cloths (22Plg!) not previously in the specification. They will accent in the 
glass cloth (82P10G) glass yarn 150-2/2 in place of the originally specified 
225-3/2. This Trill be favorable to industry since the former is easier to 
procure and has about the same strength and other characteristics.

With these exceptions, the revisions as proposed have apparently been 
accepted by hr, Chilcote and he has indicated he Trill offer them to the 
authorities in charge for inclusion in the revised specification which is 
to be developed in the near future.

On Specification hIL~C-i|ll7 dealing with Cloths and Tapes this comes 
under the authority of '/right Patterson Air Base at Dayton, Ohio, At our 
meeting it was agreed that two representative Dr; Shaw and Tucker, make 
this contact in the near future*

Following this was a thorough discussion of wet versus dry weaving.
The membership had previously been canvassed to get the various definitions 
of what constituted Dry, Damp and Wet weaving. The answers were various and 
no two were exactly alike*

Consequently it was decided that discussion would not settle the issue 
of what constituted each kind of weaving and that some quantitative method 
of measuring would have to be resorted to. It was agreed that each member 
send to Dr. Shaw four consecutive lengths of Cloth from a given roll of any 
convenient cloth, each consecutive length to be 2 yards long. The first would 
be labeled A and would be dry woven. The next would be slightly dampened by 
soaking the filling but with dry warp and labeled B. The next labeled C 
would be dry filling and Tret warp, and the fourth labeled D would be filling 
soaked and wet warp. Dr. Shaw will make all tests on the four segments from 
each member to get relative characteristics of Cloth so woven. Tests would 
include tensile. Abradoflex rating, porosity, heat ageing at 300°C for 1 
hour, and general appearance, and hand of the Cloth, and possibly absorption 
test0

FolloTidng, the committee chairmen on Cloth, Tape and Braided Tubing 
gave their indidivual reports, hr. Summers, Chairman of the Cloth Committee 
showed that unusually good agreement resulted on the Round Robin test on 
identical samples of 22P16 Grade AA Cloth sent to each member, both on 
Before Heat and After Keat tensile. As well as good agreement on per cent 
weight loss on heat, ageing, and asbestos content. The work on Cloth is to 
be followed by completing the A.T.I. list of standard metallic cloths,

Mr, Frederick, Chairman of the Tape Committee is initiating a new pro­
ject and is requesting ft./lb. and construction data on the standard plain 
Tapes which will eventually include tape from ,015" to l/U".

Mr, Oliver, Chairman of the Braided Tubing Committee reported results 
of a Round Robin test on two identical samples sent to each member. Under 
the various 'methods of testing ft./lb. there was very good agreement between 
individual companies. The best method of measuring wall thickness was dis­
cussed. Each member was requested to give, consideration to the method of 
measuring wall thickness as given in A..S.T.M,, and re-work this method in 
terms of what he thinks would be the best method. Experience gained within
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this committee has shown that possibly the A.S.T.h, method can be vastly 
iraproved. members were requested to make recommendations on tolerances on 
wall thickness, I. D, and ft»/lbi

On A.T.I. style numbers for Braided Tubing, a number of companies have 
suggested schemes for this, Committee members are requested to take these 
various suggestions as well as other suggestions up with their respective 
Sales Departments in a further effort to arrive at a standard scheme for 
styling the various sizes and submit their recommendation,

llessrs. Summers^ Frederick and Oliver are to be commended on the excel­
lent work they have done in their respective committees.

Regarding specification HIL-I-30J>3A, which has not yet been revised by 
the Technical Committee, it was agreed that all members after reviewing this 
Tjith their respective Production and Sales Departments, and send to Dr0 Shaw 
their recommended revisions,

A project to investigate the potential demand for, as well as kind of, 
cloth suitable for theatre curtains was given the Technical Committee at the 
last meeting, hr, Tucker from the Technical and hr, Harris from the Sales 
Promotion Committees were appointed to maize an investigation on this, hr. 
Karris will make the detailed report on this committee's findings.
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The Fellowship work during recent months has been devoted in large part to 
the consideration of the problem — "The Determination of the Significance of 
the Iron Content of Asbestos", iiuch interest has been evidenced in this pro­
blem by the members of the Institute as well as the industry at large, particul­
arly as represented by the A.S.T.li. membership. The importance of the subject 
is further emphasized by the recent action taken by the Fellowship Project 
Committee which placed the problem first on the list of recommended Fellowship 
projects.

The report herewith attached presents an account of our most recent endeavors 
in this investigation and serves to establish more specifically the limits 
which must be defined in resolving the problem, While definite conclusions 
are not at this point possible, it is felt that we now have established suffi­
cient pertinent information which will serve to direct our future investigations 
and thinking along those lines that will be most fruitful and will eventually 
permit a satisfactory solution.

In addition to the above noted work, attention has been devoted to the 
continuation of the studies related to the determination of the elevated tem­
perature-abrasion resistance characteristics of asbestos textiles. Some 
questions have been raised regarding the usefulness of such information as it 
might be related to the entire field of asbestos textiles and it has been re­
commended that perhaps such work should be confined to those textiles that 
may be subjected to the conditions which such a test will simulate. The 
selection of the proper materials for inclusion in this work has therefore 
posed a problem, the solution of which rests ifith the Technical and Sales 
Promotion Committees whose members are in a position to indicate those cloths 
that should be here tested. Recommendations in this regard are awaited.

During the past quarter, upon instructions from the Technical Committee, 
members of that committee were furnished forty warp-grab samples of a Grade A, 
1,30# cloth for round-robin tests at an elevated temperature of 500°F, The 
results of these tests, as obtained by several of the members, are summarized 
in an attached report.

During the past quarter the Fellowship program has been under considera­
tion by the Fellowship Project Committee and a new project list has been drafted 
for presentation at this meeting. The proposed list includes a number of pro­
jects which are quite diversified in character and would seem to offer a well- 
rounded program of investigations which should be of interest to most members 
of the Institute. However, there are perhaps, problems in addition to those 
listed, which it may be felt by some members should receive some attention by 
the Fellow and we trust that everyone will feel free to offer suggestions in 
this regard, at any time, buch suggestions will be referred to the Project 
Committee and will be acted upon by that group.

Examples of problems that have been addressed to our attention from 
time to time but which are not included in the present proposals include:
1) Aluminum clad asbestos textiles. iJhat are the actual heat reflective proper­
ties of such materials and how does the vapor coated material compare with foil 
coated cloth in regard to its several unique characteristics? 2) IJhat unique 
properties may be imparted to an asbestos textile which is constructed with 
yarn of one grade in the fill direction and a higher or lower grade yarn in 
the warp direction, 3) Is it possible and economically feasible to treat or pro­
cess wet woven textiles so that the impregnation and lamination characteristics
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will be as good as dry iroven materials, and ii) a problem which in its entirety 
is perhaps to great an undertaking for Fellowship consideration but which might 
be here given some attention, relates to the opening and fiberizing of asbestos.

These are but a few examples of some of the problems with which we are 
confronted, from time to time, however, interest in them has apparently been 
insufficient to wariant their inclusion in the Fellowship program, to date.
There are, no doubt, other problems of equ.al or perhaps more immediate interest 
which should be addressed to our attention and we will be pleased to undertake 
any investigation which meets with the approval of the committee concerned with 
the establishment of the Fellowship program.

he welcome the opportunity extended to us to engage in the program of 
work as here proposed and will exsrt every effort to carry out the assignments 
in a manner that will provide practical and useful information ■■ 
and trust that it may be possible to promote notable technological advancements 
through these endeavors.
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The Significance of the Iron Content in Chrysotile Asbestos
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Tlie iron content of chrysotile asbestos may be expressed in a number of dif­
ferent ways, some of which are factual and as such serve to reveal the over-all 
characteristics of an asbestos fiber so contaminated while other e:rpressions 
are mere indications of chemical relationships which are possible and offer a 
convenient means of representing the presence of some compounds of iron but which 
do not necessarily give any indication as to the true identity of the compound 
or the properties which may be imparted as a result of its presence.

The varieties of iron o:cide x-jhich occur most frequently in nature are 
ferric oxide, and Fe-,0^, ferroso-ferric oxide, the latter being mineralogically 
identified as magnetite1. The element, Fe, is rarely found in nature, as such, 
due to its readily oxidisable character and likewise, FeO is a rarety in nature, 
usually being the product of man's efforts to produce such a compound or occur­
ring as a by-product of a metallurgical operation.

For all practical purposes, the only iron compounds the manufacturers of 
asbestos products are directly concerned with are l^O^, ^e-Oi , the silicates 
of iron and perhaps some varieties of the hydrated iron oxiaeriinerals. Of 
these, only Fe^Oj.,, has any marked influence on the electrical properties of pro­
ducts containing 'such impurities.

However, the chemist or the analyst who is confronted with the problem of 
establishing the chemical constitution of an asbestos fiber, the true relation­
ship of the individual combinations of the several elements contained is not 
important and is often sacrificed for the sake of simplicity of expression.
For example, a general chemical analysis of chrysotile is usually expressed as 
follows: ■

Si02 37
mgO 39-hh^ '
FeO 0.0-6.0/O
i' 0.1-5. o:.;
Al«0o 0.2-1.#
h2o j 12,0-15.0£
CaO Tr.-5.0£

Actually, the silica is not present as so much free silica nor is the 
I-IgO present, as such, in the amount indicated, these two compounds being com­
bined with the water to yield the structure (OH)^IIg^Si, O^a^O, which is the min­
eral that actually exists. Likewise, it is very unlikely that the iron is actu­
ally found to exist in the mineral as FeO but is so represented to indicated 
that an equivalent amount of divalent Fe is found to be present and, in the 
same manner, the identification of Fe20^, is given to indicate the presence of 
an equivalent of trivalent iron in the amount established by an Fe20, relation­
ship.

FepO^ is considered to contain both divalent and trivalent iron with a ratio 
of one-third divalent to two-thirds trivalent being present. Therefore, in a 
proper analysis of the iron content of these materials with a view toward the 
determination of the magnetic iron porportions, the divalent iron, reported a3 
FeO and the trivalent iron, reported as Fe203, should be considered in the re­
lationship with respect to the probability of an ideal Fe^O^ composition. It
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may be considered likely that in asbestos most, if not all, of the divalent iron 
reported as FeO, e;:ists as a constituent of magnetite. The trivaient iron, re­
ported as Fe^O,, nay be a combination of the iron in the magnetite and in a resi­
dual amount of r'epO^, If a chemical analysis were to reveal a total absence of 
divalent iron it wottid be reasonable to expect that no magnetite would be present. 
However, in an analysis which showed lb FeO, it would likewise oe reasonable to 
expect, theoretically, that 3.22/! of magnetite, Fe-O^, would be present0

It has been our purpose in this discussion to point out the significance of 
a proper and accurate understanding regarding the state of the iron which actu­

ally exists in the materials under investigation. An analysis report wherein 
the Fe is reported simply as total iron, without respect as to the state or 
valence, means nothing, Likewise, to present the same information in terms of 
FeO or Fe20o is equally useless if these figures are mere calculations based up­
on the total Fe content without due respect to state of the Fe.

In those asbestos products, such as cloth, lap, roving and paper, which are 
intended for use as electrical insulators, the presence of Fe^Oj^ is objection­
able since such particles are electrical conductors and may establish points of 
electrical weal-mess in materials wherein they are found. The remaining varie­
ties of iron bearing compounds mentioned earlier exert only minor degratory char­
acteristics as far as electrical properties are concerned but do, on occasion, 
influence the color differences which may occur between the several varieties 
of chrysotile found throughout the world.

Perhaps the most striking failure of a chemical analysis to accurately por­
tray the presence of and the qualities to be imparted by, Fe^O, , in particular, 
and the other varieties in general, is its inability to take Intio account the fac­
tor of grain size. The grain size and distribution of Fe,Oi are, in many cases, 
as important as the amount present. A minority of large grains of these im­
purities, well dispersed throughout an asbestos product, can prove far more 
troublesoine than the same amount of extremely find grained material.

A truly qualitative determination of the compounds here under considera­
tion for purposes of establishing the electrical properties of the whole material 
of which it is a part must necessarily provide information related to the amount 
and grain sizes present as well as the true chemical identity of the materials.

P-eview of Previous .Reports

On previous occasions, the results of earlier work by the A.T.I. Fellow in 
connection with this problem have been presented, however, in order to bring 
this discussion up to date, it may bo well to review some of these observations 
at this time,

liethod of Determining magnetic Iron Content. Various methods and devices 
for determining the relative magnetic iron content of asbestos have been investi­
gated and the results indicated quite clearly that, of the methods pursued, the 
iiapes Analyzer method provided the most significant and reproduceable informa­
tion, providing the proper techniques were adopted in making such determinations. 
However, it was also established that the results of such tests must be given 
proper interpretations if the information is to serve any useful purpose. The 
grain sizes of the magnetite inclusions and the orientation of the grains.
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influence the results to a degree that tends to defy correlation. The relation­
ship between chemical analyses for total iron and magnetic ratings, as deter­
mined on the analyzer, are, as a male, quite remote.

The Ilapes Analyzer does, however, serve a useful purpose in providing 
rough approximations of the magnetic iron content of a given material and when 
the results so obtained are judiciously evaluated, in the light of other con­
tributing factors, information of significant value can be ascertained.

The instrument as set forth in A.S.T.L'., D1118-50T is a satisfactory unit 
and if the details specified for its construction are closely followed, it should 
well serve as a universally acceptable tool. However, the testing technique 
and procedure now advanced for conducting the tests are not in sufficient detail 
to permit sufficiently accurate or reproduceable results to be obtained- At­
tention in this latter regard will be necessary in order to increase the use­
fulness of the test.

Effect of Grain Size, In an effort to establish the significance of grain 
size on the magnetic properties of a meterial, several investigations were pur­
sued, It is well known that the magnetic iron content of chrysotile nay occur 
as sizable pieces, with needles •5" long and longer occasionally being observed.
On the other hand, much of the magnetite is reduced to sub-macroscopic and 
microscopic proportions during mining and milling and as such is dispersed 
throughout a given batch of fiber. Unfortunately, the magnetite impurities 
usually occur between these two extremes and any determination of content of 
such materials must, of necessity, be taken as a mean or average of this dis­
tribution.

In order to substantiate the belief that grain size does markedly influ­
ence magnetic properties, a sample of known magnetic material was fractionated 
into four divisions of grain size and 0,5 grams of each fraction was throughly 
distributed in equal amounts of a known inert material, ZnO, Aagnetic rating 
determinations were made on each sample and the results of this series of tests 
are tabulated as follows:

Taole I

On 35 mesh......................... ..It. I4O IH
Thru 35 mesh on CO mesh................3.70 "
Thru CO mesh on 200 mesh,........ ..3.50 "
Thru 200 mesh................................... 3.05 M

These results clearly demonstrate how influential the grain size of mag­
netic particles may be in evaluating the properties of materials containing 
such impurities.

A further demonstration of the significance of grain size to producers of 
asbestos textiles was demonstrated through a cursory study designed to ascertain 
the effect of fiber processing on the magnetic content. In this work, fibers 
from several different mines and in several different grades from the same mine, 
were stv.died and the results are set forth in Table II,
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Table II
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j. Millivolts

Carded Fiber haste

& B c

Johnson „'l 6.55 30.0 37.5
Johnson 3R U.eo 20.20 25.00
Johnson 3R ii.co 11. GO 1G.60

Bell ;;'l 11.75 25.00 23.25
Bell w2 7.25 23.90 Hu 70
Bell w3K 3.U5 11.60 10.20
Bell >g3R U.25 m.25 15. Uo

King j'-:2 1U.U0 Uo.oo U6.50
King ;!-3R 3.35 7.30 12.60

Danville j/2 5.90 1U.50*
Danville i.'3R12 2.85 U.UO* —

Danville „3^3h 2.90 3.90-"- —-

Shebanie -/,'l 1.00 10o20 16.00
Shebanie ,v'2 .60 o.5o 9.00
Shebanie ,,'3 1.10 1.25 8.05

Cc:.G ,;i 1.25 13.20 U.8oC&.Q -;<2 .90 8.05 7.10

B = Waste from Licker-in Cylinder C: Doffer 
Ca Waste from Feed Rolls 

= Card Fly

It will be observed that there are significant differences in the relative 
magnetic permeabilities over the range of fibers here investigated and that there 
are marked differences, in most cases, between the carded fibers and the waste 
fibers from the same mine. This latter observation clearly indicates how effec­
tive the processing operations may be in improving the purity of the resulting 
fiber.

However, a word of caution should, perhaps, be imparted at this point regard­
ing this series of tests. It is entirely conceivable that, for example, even 
though Danville i':2 shows an I MR of 5.90 and the Danville „:3R12 shows an IE of 
2.65, the iron contents in the two samples may be very nearly the same. As was 
shovm earlier, the finer grained materials exhibit the lower ME values and, in 
this case, the Danville 2 would in all probability have a higher content of 
large grained impurities than would the more highly processed 3R12 but, with the 
same reasoning, the 3R12 might well contain considerable amounts of the fine­
grained residue resulting from the attrition of the larger particles which ex­
isted in the original material.
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These observations are merely offered to demonstrate the inconsistencies 
possible, due to grain size differences.

Effect of Orientation. Very often the magnetite which occurs in chrysotile 
is prismatic or needle-like in habit with one dimension being many times great­
er than the other two. tJhen such is the case the magnetic properties demon­
strate directional characteristics, with maximum forces being exerted parallel 
to the longer dimension of the crystal or particle.

A demonstration of this phenomenon was illustrated when samples of several 
asbestos textiles were subjected to test in the analyzer with each sample being 
tested in three positions. Included in this test were: 1) two cloth samples,
2) the yarns from the two cloths which were obtained by unraveling the cloth 
after the completion of the cloth tests and 3) a third yarn as received on the 
spool. The cloth samples were first tested with the warp direction parallel to 
the long dimension of the holder, secondly, with the fill direction parallel to 
the long dimension of the holder and thirdly, with the diagonal direction of 
the cloth parallel to the long dimension of the holder. The yarns were tested 
first lengthwise and secondly coiled so that the lengthwise direction of the 
yarn was perpendicular to the long dimension of the sample holder.

The results of these tests are set forth in Table III.

Table III

]lZTR Fill Diagonal

Cloth i/132 
(3"x3")

U.10 mv 3.ill mv 3»80 mv

Yarns £132 U.U mv 3.2 mv

Cloth £75 
(3"x3")

2.95 mv 1,80 mv 2.ii0 mv

Yarns £75 3.10 mv 1.75 mv

Grade AAA yarn 
10 cut, 2 ply

6.7 mv 3,2 mv

It will be observed that in every case. the maximum readings were estab-
lished when the positioning was such that the greatest number of particles had 
been alined in the direction of the magnetic field. Further, in the case of the 
yarns taken from the cloths, the readings for the yarn were higher than those of 
the cloth when the positioning was parallel to the field and lower for the yarn 
than for the same cloth when the positioning was perpendicular to the field.

The results here presented clearly demonstrate the influence of particle 
orientation on the results to be obtained by this method of analysis and should 
serve to alert those engaged in this work regarding the necessity of somehow 
accounting for this factor in any evaluations to be so attempted,
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Effect of Elevated Temperature, Magnetite is an oxide of iron which, under 
the proper conditions, can be further oxidized and thereby relieved of its mag­
netic properties. Elevated temperatures, with an excess of air, effectively pro­
vide the necessary conditions for such oxidation. For example, magnetite heated 
to l;20oF retains only 80w of the specific magnetism held at room temperature, at 
1000°F less than 5>0Jo is retained and at 1080°F the magnetic properties are eli­
minated through complete.oxidation and the conversion of Fe^O^ to Fe20^#

To practically demonstrate this property, samples of 1'I.B.S, Standard iiagne­
tite were heated to three different temperatures and the MR value for the re­
sulting materials determined. These results are set forth in Table IV,

Table IV

Temp. MR

Room 7.8
500°F 7.8
800°F U.2

1200°? 0.1

The reason for concern regarding this property was prompted by the fact 
that one of the federal specifications which serves in the procurement of celv 
tain asbestos textiles, carries a section devoted to magnetic iron determina­
tions and, in this, a heat treatment is involved. Such a procedure was obvious­
ly established without a thorough knowledge or understanding of the possibili­
ties and should be reconsidered in the light of the facts,

with this review of our past endeavors, it becomes quite evident that the 
task of devising a technique whereby identification and the extent and influence 
of the magnetic portion of asbestos may be accurately evaluated, is quite com­
plex. It seems apparent that no single test will give the information desired 
but rather that a correlation of the data procurable from several tests will be 
necessary. It has been our purpose in recent studies to investigate the pos­
sibility of correlating relative data in an effort to obtain a composite picture 
with significance.

Current Investigations

Earlier work has indicated that it will be necessary to correlate the fol­
lowing significant data if an effective determination of the over-all influence 
of magnetic iron is to be established: 1) Chemical Analysis, 2) Magnetic hating,
3) Grain size distribution of the magnetic portion and h) Orientation of the 
magnetic portion as it influences the magnetic rating determination. Each of 
these contributing factors has been given consideration with a view toward es- 

-blishing a factorial contribution each might impart to a formulation which 
'would provide significant conclusions.

As a basis for this work ten samples of asbestos materials were studied, 
including: l) two samples of Underwriters lap, 2) one sample of Grade A lap,
3) four samples of Underwriters roving, U) one sample of Underwriters Braid,
5) one sample of Underwriters tape and 6) one sample of Grade AAAA cloth. Five 
of these samples were submitted to a commercial testing laboratory for chemical
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Table V

Magnetic Analyzer Chemical Analysis

Sample
Designation Millivolt iL Fe3°l4 Total Fe Equivalent

1 2.02 1.U2 2.60 1,90 2.7U
2 0.19 0.12 0.29 0.98 0.80
3 3.79 2.37 U.30 1.99 2.69
h 0.33 0.2U 0.99 1.29 1.73
9 0.69 0.92 i.o9 l.6l 2.22
6 2.30 1.61 2.90 - -

7 1.70 1.28 2.30 - -

8 1.00 0.83 1.90 - -

9 9.30 3.00+ 9.60 - -

10 1.U0 1.11 2.00 - -

1. Lap - Underwriters
2. Lap - Grade A
3. Roving - Underwriters
U, Roving - "
9. Roving - "
6. Braid - "
7. Roving - "
8. Tape - "
9. Cloth - Grade AAAA 

10. Lap - Underwriters

analyses of the iron content and nine of the ten samples were radiographically 
photographed in order that the grain size characteristics might be observed.

Chemical Analyses. The chemical analyses were made by Smith, Rudy A Company, 
Philadelphia and the results are set forth in columns 5 and 6, Table V.

Magnetic Rating. The magnetic rating determinations were made on the Mapes 
Analyzer in accordance with a technique which has been established in this lab­
oratory as standard, in each case, five determinations constitute a test and 
the average of the five determinations is the recorded value. On samples 1 thru 
9, tests were made with the specimens disposed in two directions and the average 
value of the results obtained in both directions was determined to be the over­
all average. The results of these determinations are set forth in Table V and 
also on Plate I.

In further explanation of Plate I, it should be pointed out that the solid 
curve represents the iR curve for our particular instrument plotted against 
Fe30u percent, using U.B.S. Standard Iron Ore Magnetite, 29a and, Millivolt 
readings, as read on a Vacuum Tube Voltmeter. The dotted lines serve to indi­
cate the limits for MR-1, 111-2 and MR-3, as established in conformance with 
A.S.T.M, provisions. The broken lines define the ratings established for the
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several samples here investigated, each line including the sample number to which 
it refers.

Further reference to the information here set forth will be made in a later 
discussion.

Radiographic Examinations. For sometime we have been interested in the 
possibilities of the useful purpose which radiographic photographs might serve 
in our efforts to interpret some of the information here accumulated. First 
efforts indicated that by this means, the magnetic particles in an asbestos mass 
might be illuminated for visual examination purposes. Subsequent work along 
these lines has proven equally interesting and although the results are perhaps 
not as qualitative as might be hoped for, they do serve to substantiate data 
procured by chemical and magnetic analyses methods.

Radiographs are here shown which have been taken of the several samples of 
materials included in this work. The photographs of the cloth, braid, tape and 
roving serve to visually express the presence of the magnetic particles and 
further show their actual sizes and the distribution throughout the products.
In another photograph, samples of three roving specimens and two lap specimens 
are shown in the same picture. In this latter photograph the amount of each 
sample is ten grams, the weight used in making the iiR determinations, and a 
rough comparison of the several samples is possible.

The usefulness of radiographic examinations as a means of interpreting and 
correlating magnetic iron contents in chrysotile is, at this point, not clear0 
Such a technique does permit a visual examination that is not otherwise possible 
and provides an opportunity to rather definitely establish the upper limits of 
grain size present. The very finely divided particles of magnetite are not, 
however, discernable and their contributing effects are therefore not readily 
ascertained by this technique. However, as has been earlier established, the 
larger particles of magnetic particles are the worst offenders and an evaluation 
of this characteristic may prove to be quite significant.

Summary of Investigation

Table V. Referring to Table V, it will be observed that the data is tabu­
lated in terms of l) magnetic Analyzer data with a) iiillivolt readings, b) cor­
responding 1jR values and c) Fe^O^ equivalents, on the basis of the standardized 
IH-iiillivolt relationships, ana in terms of 2) chemical analyses with a) the 
Total Fe, as reported, and b) Fe^O^, as calculated on the basis of the Fe de­
terminations, It will be obsei’ved uhat sample 3, an Underwriters Grade roving, 
exhibits the highest magnetic analysis value of the first five samples listed, 
having an HR of 2.37, However, the total iron content, Fe, by chemical analysis 
is shown to be only 1.95 as compared to 1,90 for sample 1, which, on the other 
hand, shows an iiR of only 1.U2,

Furthermore, sample 5 was submitted as a Ferrous Grade, roving and the 
total Fe, determined by chemical analysis, was found to be 1.61, which would 
indicate the grading to be true, however, the iiR value for the material proved 
to be 0,52, a much lower rating than would be required for a Non-Ferrous roving.
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An examination of the radiographs is helpful in interpreting these appar­
ent inconsistancies. It will be observed that sample 3 contains large quanti­
ties of long needled Magnetite whereas sarnie 1 shows considerably less of the 
large grained Materials. The chemical analyses, of tnese two materials, how­
ever, indicates that the total iron content is very nearly the same and the 
question therefore arises as to whether the marked HR differences are the re­
sult of the significant grain size differences or reflect actual differences 
in Fe-,0, content, the possibility of which is not revealed in the total iron 
content nigure0 Sample $ is relatively free of excessively large particles 
and, although several small grains are to be found, the rating would indicate 
the material to be of a Non-Ferrous grade. Here again, it seems quite likely 
that the relatively high, 1,61$, Fe represents a combination of Fe^O^ and either 
Fe20^ or some iron silicate.

Sample 2, a Hon-Ferrous, Grade A lap, was the most iron free specimen here 
studied, showing a total iron of only 0.58 and an HR value of only 0,12, The 
radiographic photograph bears out these figures, showing practically no magne­
tite particles of discernable size.

Sample 6 thru 9 were studied only in the relationship of liR value to radio­
graphic examinations. The interest here lies chiefly in the ability to visually 
evaluate and reconcile the liR value in general terms. Sample 9, for example, is 
a twill weave. Grade AAAA Cloth, and a comparison of the HR values with the 
radiograph would seem to lend reasonable correlation. Likewise, sample 8, an 
Underwriters grade, tape, has a reasonably good HR value and the radiograph 
permits an understanding why this should be so, since it is relatively free of 
large grained particles.

Plate I. The information set forth in table V relative to the magnetic 
analyses data is also reproduced on Plate I, whereon are plotted the HR values 
for all of the samples here studied. It will be observed that samples 2, li, 3 
and 8 are all registered below an HR value of 1; samples 1, 6, 7 and 10 have 
HR values between 1 and 2; sample 3 has an HR between 2 and 3 and sample 9 has 
an III in excess of 3. -t is interesting to note the characteristics of saiaple 
3 which has an HR of very nearly ij. when tested in one direction and has an HR of 
slightly less than 3 when tested in the opposite direction. Referring again to 
the radiographs it tall be seen that this saiaple contains a considerable amount 
of long fibered magnetite and the orientation of these particles markedly influ­
ences the III values obtained. In this work, the average value was used but from 
a practical standpoint it would be much safer to consider the higher value.

The characteristic spread in values resulting from preferred orientation 
during test will be observed for samples 1, 2, la and 5 but to a much lesser 
degree. Here again the radiographs serve to account for some of these 
phenomenon.

The data here set forth simply serves to further substantiate earlier find­
ings and the conclusions based thereon. The inclusion of the radiographic examina­
tions serves to provide additional information that assists in accounting for 
some of the apparently inconsistant behaviors previously observed. The lack of 
a full appreciation of the several factors which enter into any consideration of 
the over-all picture of the problem here being engaged, has retarded the solution 
to date, however, it is hoped that through these endeavors most, if not all, of
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the factors have now been e:rposed and their contributing influences approximated. 
In the furtherance of this work efforts should be made toward the establishment 
of "factors of contribution" which will permit the formulation of all of the 
contributing elements into a statement of solution which may be applied in the 
solution of specific problems requiring such determinations.

Conclusions

The significance of the iron content of chrysotile is dependent upon 1) 
the amount of iron present and the states or combinations in which it e:d.sts, 
that is, whether it is present as one or more of several possible oxides, 
silicates or hydrates, and 2) tine grain size distribution of the iron bearing 
minerals,

1) The establishment of the amount of iron present, as deter;,lined by 
chemical analysis, should be such as to serve to identify the state or states 
of the Fe as it exists in one or more of the possible combinations to be found 
in chrysotile. with this information and through its utilization in a rational 
analysis, a reasonably accurate relationship of the chemical constitution may 
be ascertained. This information, in itself however, is not sufficient to es­
tablish the over-all significance of the properties to be imparted by the pre­
sence of such impurities in an asbestos material and must therefore be correlated 
with other relavant data if a composite picture of significance is to be 
established,

2) In the determination of the significance of the iron content of chryso­
tile, as it is related to the electrical properties of those asbestos products 
into which it is to be fabricated, the following contributing factors must be 
considered:

a) Fety^ content
b) Grain size distribution
c) Influence of preferred orientation

By means of a magnetic analyzer it should be possible to obtain an approxi­
mation of these three properties. The magnetic properties are definitely a 
function of the Fe^Oi content, however, the state of subdivision and the orienta­
tion during such tests will markedly influence any evaluations thus made.

The spread or range of magnetic rating values obtained by inducing pre­
ferred orientation during the course of a test serves to indicate the presence 
of greater or lesser amounts of magnetic impurities which occur in needle-like 
proportions. Excessive amounts of long-needles of these impurities will induce 
a wide range of values when oriented in opposing directions for each set of 
determinations. Finer states of subdivision tend to reduce this characteristic.

hadiographic examinations offer an opportunity for visual examination of 
materials under observation and through a refinement in both the technique of 
procuring such photographs and in evaluating the results obtained, they may well 
serve as a useful tool in gaining pertinent information related to the problem 
at hand.
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r- in the continuation of this work, it is intended that investigations will
be conducted to establish the following:

1) The relationship between Fe^, Fe-3 and the total iron content. It is 
felt, at this point, that the magnetite content of asbestos bears a 
specific relationship to the divalent iron content and that perhaps

- a chemical analysis, which reveals the contents of the divalent and 
trivalent iron components, will most effectively serve to establish 
the significance of iron in asbestos,

2) The relationship between Fe^ and magnetic properties as determined 
by the hapes Analyser.

- 3) The usefulness of information which may be obtained from radiographs
and the possibility of so interpreting such data so that it may 
provide quantitative data.

ii) Correlation of the hagnetic Properties as a function of:
1. Amount of Fe^
2. Grain size and distribution of Fe^O^
3. Orientation of Fe^O^ grains.
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Sample Tensile Strength Weight Loss
Letter As Received: After Heating /i Retained % - 500° F

Max. 71.0 itf.O

A Min. 51,0 33,0

Avr, 63.9 k0c2 63,0 8.2

Max, 86.0 58.0

B Min. 62.0 U3.0

Avr. 70.25 50.3 71.7 9.U5

Max, 82.0 U7.0

C win. 56,0 33,0

Avr. 65.6 U0,8 62.2 8,2

Max. 78.0 58.0

D Min, 6U.0 Uo.o

Avr. 68,1 149.5 72,7 U.7

Max, 78,0 60.0

E Min, 62.5 Uo.o

Avr. 71.5 U6.6 65.2 9.08

A. Keasbey C: Mattison Company
B, Southern Asbestos Company
C. Johns-ManviUe Corp.
D, Raybestos-Manhattan, Inc0
E0 Asbestos Textile Institute Lab0

Asbestos
Content

90„3

90.7

89.6

92,0

90.U5

MS 004066

MT-003472

PRODUCED
JM -83



ATI-97

r'

IIIHUTES OF THE HEETIITG OF THE TECHITICAL COMMITTEE OF THE ASBESTOS TEXTILE INSTITUTE
HOTEL HARlftCK, PHILADELPHIA, PA.

JUNE 9« 19$C

In attendance were:

Southern Asbestos Company 
J, D, McCluer, Chairman

Union Asbestos & Rubber Company Keasbey & Mattison Company
A. VI. Summers C. II. Frederick

R. L. Lanz
Raybestos - Manhattan, Inc. B. L. Carpenter

II, S. Haier
II. V/. Oliver Rutgers University

II. C, Shaw
American Asbestos Textile Corp,

E. C. Cutler

Johns-ilanville, Corp,
J. L. Tucker

Following the agenda the status of the several Federal and Military 
Specifications was discussed from the point of most recent developments. There 
has been no change in this since the March meeting on IIIL-C-10316, SS-C-l-66, 
MIL-II-11199A and MIL-I-3053A. However, on the latter MIL-I-3053A member com­
panies have sent to Dr. Shaw their recommended revisions but no contact with 
an agency has yet been made.

During the past quarter a contact has been made by Mr. C. R. Frederick,
Mr. J. L, Tucker, and Dr. il. C. Shaw with Mr. H, H. Brandt who is a Civilian 
in charge of Textiles at Mright-Patterson Air Base, Dayton, Ohio on Specifi­
cations MIL-C-7637 (U. S. A. F.) and IIIL-C-lt.117. Proposed revisions on these 
two had previously been made by member companies. The former concerns a 
Chloroprene Polymer Treated Cloth. Table I concerns the base fabric which was 
accepted without change and Table II concerns the finished treated cloth. The 
proposed revisions on tensile strength, bursting and tearing strength were ac­
cepted, The agency wishes to add an additional test not previously a part of 
the specification and that is an adhesion of coating test which is a measure 
of the adhesion of the coating to the base fabric. Member companies concerned 
with manufacturing this Cloth are requested to send their recommendations to 
Dr. Shaw,

On Specification MIL-C-UH7 tentative acceptance was obtained on the pro­
posed revision of the Technical Committee dated December 1953 except as below 
noted. In the original specification the word "Grade" vail be replaced with 
the word "Glass" as follows:

Class I Commercial Grade 75 - 79^ Ho wire.
Class II Commercial Grade 75 - 19% Mire inserted.
Class III Grade AAA - 99% Wo wire, MT-003473
Class IV Grade AAA - 95 - 99% Mire inserted.

This change vail be made in paragraph 1-2-2 and in Tables I, II, III, and 
IV. In Table I, the 1|0P10 Cloth under Type I was changed in Harp and Filling 
tensile to conform to that in the standard A.T.I. list of Cloths.
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In Table I, for all types, an allowable tolerance of plus or minus 1 
was given for binder ends per inch and picks per inch.

In 3-1-2 the proposed revision was not acceptable. At this meeting a 
counter revision was made as follows:

"Wire inserted yarn shall consist of one or two brass wires twisted with 
the required number of Asbestos strands,"

In 3-3-1 wherein is stated that 10p of the total number of rolls may con­
tain two pieces the agency wants a minimum yardage on the shortest piece when 
two pieces are in one roll. The committee recommended that the shortest 
piece be not less than 2Op of the length of a full roll. Other minor changes 
in the tentatively accepted specification may be noted from the specification 
as re-written under this date to conform to present revision.

Specification MIL-G-2333 was discussed by the committee. This contains 
only two Cloths, i;0P10 and UOHlij. and no revisions were necessary except to add 
the proper tolerances.

The work on testing Cloth woven under controlled degrees of dampness is 
reported in Dr. Shaw's fellowship report No. 29. The work is not complete and 
no conclusions can be drawn as yet. The results so far indicate that Cloth 
woven to some degree of dampness exhibits superior tensile and abrasion re­
sistance. Work on testing the relative tensile and abrasion resistance at 
elevated temperatures of Asbestos Textiles, Asbestos-Glass Textiles and Glass 
Textiles is under way to the extent that samples of these have been submitted 
and work of testing them will proceed as soon as possible in view of other 
projects now in process.

The Cloth Committee under the guidance of Mr, A, W. Summers, Chairman 
of the Cloth Committee has accumulated data on eleven wire inserted Cloths from 
member companies. The Cloths are considered standard in the industry and this 
information is set forth in the table below as a basis for astandard A.T.I. 
list of wire inserted Cloths,

WIRE INSERTED ASDESTOS CLOTHS

A.T.I. KIND

LBS./SQ.
stile' OF EMDS/liJCK PICKS/INCH GRADES

ID. NO. WIRE WARP FILLING (WARP) (FILLING) AVAILABLE

2,00 3210.2 B 1221 1211 19 9 c., u.
2.25 36KLO B 1021 1011 18 8 C.i U.

c„ u.2.70 MjMIO B 1021 1021 18 9
2.70 1040-0 B 921 921 17 8 c., U.
2.75 10418 B 822 811 li; 11 AAA
2.80 U5M8 B 822 811 1U 10 C
3.00 U8KL0 B 1022 1021 18 8 C., U., AAA
3.10 5cmo M-B 1022 1022 lU 10 AAA
3.25 52ILLO B 1021 1021 20 10 AA
3.50 56KLO M 1022 1022 18 9 AAA
li.OO 614ELO B 1022 1021 22 10 AAA

M ** Monel B = Brass

PRODUCED
MS 004068 MT-003474 JM - 83
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Hr. Frederick, Chairman of The Tape Committee has accumulated the fol­
lowing data on l/32" and l/l6" Plain Tapes as shoun in the accompanying table.

PLAIII TAPES

EilDS EKDS/lUCH PICKS/lilCH
IvARP FILl.II G 1" UIDTH (UARP) (FILLIiTG) COliPAilY

1/32" Tape

1820 1820 2k 11 Union Asbestos
1820 1810 27 12 Southern Asbestos
1010 1U10 33 11 American Asbestos
1610 1610 3k 111 J ohns-i ianville

1/16" Tape

1030 1020 16 8 Union Asbestos
1030 1020 18 9 Southern Asbestos
1020 1020 22 18 7-1/2 American Asbestos
1030 1020 19 18 8 Keasbey & Mattison
1030 1020 20 7-1/2 Johns-I ianville

18 7 Raybestos-llanhattan

APPI'.OX. FT./LB. AVERAGE

1/32" TAPE

Vfidth £. — li. Southern American Union K. & ii.

1/2" 125.0 11U
3/U" 8U.7 87 A

(66.0)
78.6

1" 60.2 65 (93.1)
(66.1)

55.5

i-iA" 50.0
1-1/2" 1*1.7 kk U3.1 39.5
1-3/U" Uo.l
2" 32.2 3k 32.3 29.5
2-1/2" 26.3 28 22.2
3" 22.0 23 20.7
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l/l6" TAPE

WIDTH R. - M. SOUTHERN AMERICAN J. -II. UNION X. Sc M.

1/2" 81.3 70.0
3/U" 50.0 50.5 1*6.7 50.0
1" 1:0.5 U0.9 1*1.0 Ui.U 37.0 39.0
1-l/U" 31.5 31.0
1-1/2" 26.3 26.3 25.0 26.0
2" 19.1+ 19.0 22.1 18.9 20.0
2-1/2" ■ 15.2 15.6 16.0
3" 12.3 13.5 1U.7 13.2 13.0
3-1/2" 11.2
U" 9.9 10.1 10.7
U-l/2" 8.8
5" 7.9 7.6
5-1/2" 7.1
6" 6.6 6.9 7.9

Tolerances recor.mend.ed on total ends in Tape, 4 or - 2 from the nominal.
On picks/inch + or -1 from the nominal, width tolerance on 1" and under + or 
-1/32" over 1" + or -l/l6". Thickness tolerance ,030" and under + or -,003", 
From ,030 to ,050 + or -,,005 over ,050 + ,010, -.005". Also recommended for 
thickness tolerance ,0312+ .005" -0" on ,0623 + ,010" -0, Tolerance on weight 
was variously recommended at from 1% to 10$ from the nominal. It was generally 
agreed that ft,/lb, would better be expressed in minimum ft./lb,, this to be 
in keeping with the thickness tolerance.

At the March meeting a request was made that members send to Mr, Oliver, 
Chairman of the Braided Tubing Committee their recommendations on tolerances 
and methods of testing. The following report by Mr, Oliver gives the various 
responses to this and forms a part of the minutes of this meeting,

"Since the last meeting of the Technical Committee, the above sub-committee 
has been active in regards to establishing a more accurate means of determin­
ing wall thickness of Braided Asbestos Tubing, Suggestions were received by 
Messrs, J, L, Tucker, of Johns-Iianville and J. D, McCluer, of Southern 
Asbestos Company, Mr, E, C. Cutler has suggested that since his company manu­
factures no Braided Tubing that he be replaced on this committee. I feel 
that a replacement for Mr. Cutler should be designated.

Suggestions received are as follows:

MEASURING WALL THICKNESS

Johns-iianville - Hr. J, L. Tucker
MT-003476

1, Instrument - Cady gauge made by E. J. Cady <?: Co., 630 II, Harlen Avenue.
River Forest, Illinois. Dead weight model, l/2 inch thickness 
measurement, graduated in .0001 in., H inch throat, 9/l6" 
anvil, 0126.50

MS 004070 PRODUCED
JM-83



Page irS

ATI-97

Minutes of the Meeting of the Technical Committee 

Southern Asbestos Company - Mr. J. D. IlcCluer

1. Instrument - Dead weight gauge in accordance with A.S.T.li. D-39, Section 5. 

Raybestos-Manhattan, Inc. - Hr. H, W. Oliver 

1. Instrument ~ Same as Southern Asbestos Company proposal.

Johns-Manville - (Two Methods)

(a) Just place the Braid, as is, into the gauge, drop anvil, and reading 
should be divided by two for single wall thickness,

(b) Slit the Braid with a sharp thin pointed pair of shears. Put single 
thickness of Braid intp gauge; reading will be wall thickness.

Note: Pressure on Cady gauge is 8 lbs. per sq. inch.

Southern Asbestos Company

Slit tubing open and measure single wall thickness the same as Cloth in A,S.T.M. 
D-39# Section 5 (b).

Raybestos-Manhattan, Inc.

Same as Southern Asbestos Company

METHOD

WALL THICKNESS TOLERANCE

Southern Asbestos Company

When Nominal is l/6k" 
When Nominal is l/32" 
When Nominal is l/l6"

Tolerance: plus l/61|", minus 0 
Tolerance: plus l/32", minus l/6U 
Tolerance: plus l/l6", minus 1/32

Union Asbestos Company

Minus 0, Plus l/32", all ranges.

Raybestos-Manhattan, Inc.

When Nominal is 1/6U"
When Nominal is l/32"
When Nominal is above 1/32"

Plus or Minus l/6U" 
Plus or idnus l/32" 
Plus or Minus 3/6U"

Johns-Manville MT-003477
When Nominal is l/6ii" 
When Nominal is l/32" 
Greater than 1/32"

Plus or Minus l/6U" 
Plus or Minus l/32" 
Plus or Minus }/6h

MS 004071
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ICeasbey & ilattison Co,

I have no report on their recommendations.

INSIDE DIAMETER TOLERANCE

Union Asbestos Company 

No Recommendation, 

Johns-I lanville

r:/32" and less Plus I/6I4"
Over 1/32" to 1/8" Plus 1/32"
Over l/8" Plus 1/16"

Southern Asbestos Company

1/32" and less Minus 0, Plus l/6U
Over l/32" and including l/8" Minus 0, Plus l/32
Over l/8" and including l/U" Minus 0, Plus l/l6'
Over l/l|" Minus 0, Plus 3/32

Keasbey & Ilattison Co. 

No Recommendation.

Raybestos-IIanhattan, Inc.

l/32" and less Minus 0, Plus l/6U"
Over 1/32" up to and including l/8" Minus 0, Plus l/32"
Over 1/8" Minus 0, Plus l/l6"

WEIGHT

Recommendations range from 3 to 8 per cent, plus and minus."

As noted a few responses have not yet been received and it was requested 
that these be sent to Mr. Oliver as soon as possible.

Due to the variance in results obtained on measuring wall thickness, 
no one method has been selected by the committee as being the most reliable 
method. This subject is still under investigation.

Work on determining yarn diameters of singles and plied yarns has been 
initiated to the extent that samples have been sent to Dr. Shaw by member 
companies and he has arranged to measure these by Drop Hammer Micrometer and 
Shadowgraph both measurements to be made on the same part of the specimen.

MT-003478
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Another project on the list of approved projects is to investigate methods 
of determining per cent of dust in fiber. It was decided to initiate this 
project this quarter, Mr. Tucker of Johns-Manville will furnish a sample of 
fiber to Dr. Shaw who will divide this into smaller samples and send identical 
samples of fiber to each member company with procedural instructions. This 
will be approached from using a dry method and a wet method.

J, D. McCluer

n

MT-003479
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FELLOWSHIP REPORT

MYRIL C. SHAW 

RESEARCH FELLOW 

ASBESTOS TEXTILE INSTITUTE

•- NS'/ JERSEY CERAMIC RESEARCH STATION
rs

RUTGERS UNIVERSITY 

.NEW BRUNSWICK, NEW JERSEY

REPORT NO. 29

June 10, 195k
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During the course of the meeting of the Asbestos Textile Institute held 
on March 11, 195>U the research program of the Fellowship was reviewed and re­
vised to include investigations covering problems of current interest to the 
industry. Several of the projects listed in this most recently established 
program are continuations of studies which have been under investigation for 
some tine and the furtherance of this work entails no great departures from 
techniques or procedures of the past, however, some of the remaining projects 
are substantially different from those heretofore covered and therefore re­
quire the establishment of test procedures and the procurement of the necessary 
equipment in order to properly carry on these studies.

The Fellowship program now consists of eight specific projects subdivided 
into three groups on the basis of priority of interest. Four of the projects 
are presently under active investigation, two additional projects are awaiting 
the procurement of necessary industry representative samples of wire inserted 
cloths and asbestos-glass and glass cloths before these studies are initiated. 
The seventh project is a cooperative effort with the Air Hygiene Committee re­
lated to fiber conditioning techniques and preliminary work in this endeavor 
has been initiated,. The final project specifies that the Fellow keep advised 
regarding developments in the synthesization of asbestiform minerals and in 
this we have an ever continuing interest.

In addition to these specific Fellowship projects, three projects listed 
as Secretarial duties covering A.S.T.H. affiliations, federal specifications 
revisions negotiations and fiber availability publicity have been receiving 
attention as specific occasions have arisen.

During the coming months there will necessarily be some curtailment in the 
Fellowship work due to the transfer of the laboratory from Rutgers to the 
Philadelphia Textile Institute, It is now planned to make this move during 
the month of August and during a period of a week or so little, if any, 
investigational \irork will be possible. However, upon the establishment of 
our laboratory in the new quarters it is anticipated that the improved facili­
ties will provide greater opportunities for the Institute and should markedly 
increase the scope of the work which may be undertaken by the Fellow,

Fellowship Work

The Fellowship projects being actively pursued at this time and the pro­
gress to date are covered in the following resume.

1, Determine the significance of total iron and iron in the several pos­
sible states of combination in chrysotile, upon:

a) Magnetic Properties
b) Electrical Properties
c) Chemical Properties

MT-003481

This project has been actively pursued for the past several months and 
much relavent data has been obtained and reported. However, most efforts to
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correlate, within tolerable limits, magnetic properties with iron contents 
have not been too successful. The reasons for this lack of correlation have 
been recognized and were so reported in the last report issued covering this 
subject. Briefly, in review, the iron content as normally obtained through 
chemical analysis does not differentiate between the various states or forms 
in TJhich the iron atom may be combined with oxygen and/or silicon and since 
the divalent iron is the chief contributor in the formation of the magnetic 
form of iron oxide, this information is necessary if a proper evaluation is 
to be made. Our efforts in recent months have been exerted in an endeavor to 
isolate this information and determine its significance.

Herewith reproduced in Table I are values for magnetic rating and total 
iron content which were set forth in Table V of Fellowship Report IIo. 28 
Also included in this table are additional chemical analyses setting forth the 
divalent iron oxide (ferrous oxide) which have been determined through chemical 
analyses since issuing the earlier report.

Table I

% Fe2
m Total Iron FeO Fe2 Total Iron

1 1.1*2 1,98 1.53 1.19 60.0
2 .12 .58 .27 •21 36.2
3 2.37 1.95 1.57 1.22 62.5
k 0o2U 1.25 cU8 .37 29.6
5 0.52 1,61 .82 .61* 39.7

It will be observed that Fe2 content as obtained from the FeO determina­
tion bears a much more definitive relationship with the HR values than do the 
values of total iron content. Samples 2, U and 5 point up this observation 
most clearly. Samples 1 and 3 however still defy correlation of significance. 
Reference to the radiographic illustrations shown in connection with the last 
report serves to throw some light in this latter case since it was there shown 
that the grain sizes of the magnetite in these latter two samples were markedly 
larger than in the remaining three samples and that sample /3, in particular, 
contained much magnetite of large grain size and columnar in habit.

The burden of the evidence would here again seem to establish the signi­
ficance of grain size as one of the important contributing factors in any 
determination designed to evaluate the electrical properties of chrysotile 
asbestos material on the basis of magnetic properties. From these few examples 
here cited it will be noted that in those specimens with relatively low MR 
values the grain size of the magnetite is small and the percentage of the total 
iron which is divalent ranges between 29.6/ and 39,7/. On the other hand, 
in the two specimens with the highest MR values the grain sizes are much 
larger and the percentage of divalent iron in the total iron ranges from 
60./ to 62.//.

One explanation which may be advanced for the above noted phenomenon may 
be ascribed to the possibility that the Fe^Oj^ is a relatively unstable form 
of the oxide and oxidation is an ever present consideration. The extent and 
rate of o:cidation is obviously a surface phenomenon and the greater the surface 
the greater will be the oxidation and the smaller the grain size the greater

MS 004076

MT -003482
PRODUCED

JM-83



ATI-97
-3-

n

rv

will be the exposed surface for such attack. Conversely, with the concentra­
tion of the FeoOi in a few large pieces which present much less surface, the 
oxidation proceeds much more slowly and the magnetic form and influence of 
the mineral is preserved#

It may well be that the relationship of divalent iron to total iron (in 
terms of Fe) will serve to establish a significant figure. As before noted, 
the materials with the lower IE show a divalent iron percentage not over 
39,7^ while the higher IE values show divalent percentages in the neighborhood 
of 6C£o. An apparent inconsistancy may be noted in samples 1 and 3 wherein the 
specimen with a 1,1*2 IE shows 60% Fe* while the second sample with an IE of 
2,37 shows only 62.5$ fe^. This condition again reflects the influence of 
grain size since sample v:3 shows much larger and greater numbers of larger 
size particles than does sample #1,

On the basis of the observations noted to date, it seems clear to this 
investigator that two significant factors must be taken into consideration and 
specifically identified quantitatively in order to define the properties im­
parted by the iron bearing portions of chrystile fiber. The pertinent factors 
are 1) the'divalent iron content and 2) the grain size of the iron bearing 
impurities# There appears to be a significant relationship between the divalent 
iron content as a percentage of the total iron content and grain size and it 
has been reasonably well established that magnetic rating is related to grain 
size.

The work to date has been based upon tests made on a relatively few sam­
ples of representative materials. It now seems apparent that if any conclusive 
evidence is to be gained it will be necessary to investigate a great many more 
varieties of the materials under question# Through such an extensive investi­
gation a great amount of relavent data will be accumulated which may serve as 
a basis for the establishment of the significant relationships. Host of the 
materials studied to date have exhibited relatively low IE values and it is 
now the intention that materials covering a greater range of IE values be in­
cluded in the work to be pursued,

2, Evaluate the influence of wet weaving versus dry weaving, upon:

a) Tensile Strength
b) Porosity (air)
c) Absorption MT-003483
d) Abrasive Resistance

Representative samples of the materials to be included in this investiga­
tion have been received from six member companies of the Institute and the work 
has been initiated# After starting this work it became apparent that perhaps 
two additional properties which may be influenced by wet weaving versus dry 
xreaving should be ascertained and included as significant data, namely, weight 
and asbestos content. The weight determinations have been made on those sam­
ples thus far tested and, as will be shown later, do vary with the process, 
however, whether this variation bears any important relavance will only be 
ascertained upon the final analyses of the complete work.
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To date, weight, tensile strength determinations and abradoflex tests have 
been conducted on seventeen of the twenty-six cloths submitted for test.

The results of the tests thus far conducted are set forth in the following 
table, however, since the work is not complete, no conclusions will be drawn 
at this point although pertinent observations will be related.

The weight changes resulting from the various treatments are set forth in 
Table II, It will be observed that, in every case, there is evidence of weight 
loss as a result of the treatment. The extent and significance of this loss 
will be analysed upon completion of the test work on all of the materials.

In this same connection, it was felt advisable to establish whether or 
not the weight loss represented a significant change in asbestos content and, 
if so, to what extent.

Table II 
Weight

DWDF WWDF DWWF VJWWF

(A) 2.58 2.U8 2.39 2.U0
(B) 2.U5 2.33 2.3U 2.16
(C) 2.37 2.25 2.25 2.36
(D) 2.UU 2.28 2.28 —

Table III sets forth the tensile strengths of the cloths thus far tested. 
Each horizontal column represents the tensile strength values for the warp and 
fill directions of the four varieties of cloth from one company. The vertical 
columns divide the cloths according to the warp and fill directions of test and • 
according to the method of treatment where DWDF represents dry warp and dry fill, 
WWDF represents wet warp and dry fill, DWWF represents dry warp and wet fill and 
WWWF represents wet warp and wet fill.

Table III

Tensile Strength
Grab Wethod

DWDF WWDF DWUF Wl.WF
Warp Fill Warp Fill Warp Fill Warp Fill

(A) 1U7 62 155 72 1U5 77 159 83
(B) 128 6o 13U 73 139 61 lilO 1 69
(C) 122 53 131 5U 126 53 132 • U5
(D) 132 56 139 70 lUo 67

general, it will be noted that the wet warp only treatment improves the
tensile strength in both the warp and fill directions. The wet fill only treat­
ment likewise improves the fill direction strength in three of the four cloths 
and improves the warp direction strength in three of the four cloths. The wet 
warp only treatment appears to be slightly better than the wet fill only treat­
ment. The wet warp and fill treatment markedly improves the warp tensile
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strength but also shows improvement in the fill direction in two of the three 
tests.

These results are presented at this time merely as data and in their in­
completeness cannot serve as the basis for conclusive evidence that one method 
yields superior results to any other. The full picture will be required before 
an educated analysis is possible.

Table IV presents the abradoflex data thus far procured on the samples 
thus far tested. In this table the same designations are carried as were set 
forth in Table III with the additional notations relative to the abradoflex 
test cycle. The first group of figures designated (A) represent the tensile 
strengths of the four sets of samples supplied by one member, tested in both 
the warp and fill directions at the various stages of the abradoflex test. It 
should be borne in mind that these tensile strength values are raveled strip 
tests, 1~3A" wide.

Table IV

DWDF WWDF DWWF WWWF
Warp Fill Warp Fill VJarp Fin Warp Fill

A.n, 159 90 181 117 181 113 222 no
(i) 103 85 16U 112 lk3 108 158 108

A (II) 103 83 16k no 137 106 15U 106
(III) 52 76 107 100 no 103 115 io5
AB, HA, 3266 8k99 5999 8599 6078 9199 5267 9599

A.R. 150 122 15U 85 1U3 100 181 91
(I) 82 87 97 76 119 98 116 82

B (II) 6k 80 80 7k 95 97 113 81
(III) 2k CL) 32 71 JL 9k 77 JZ2_
AB. RA. 16U5 c6U67 2156 8389 U088 9k99 i+266 8799

A .R, lLt.2 69 155 80 iU5 75 152 79
(I) 7k 68 108 77 103 70 130 77

C (II) 58 65 102 75 92 69 112 76
(III) 29 k2 66 73 27 20 7k 25
AB. RA. 20IS Si99 E2S7 9199 1BS7 2S99 3199
A.IE. 156 102 151 106 133 102
(I) 22 86 103 96 ioU 100 •.MM

D (II) 20 68 87 86 81 92
(HI) (21 56 36 29 k2 I2L — —

AB.RA. ,U011 5568 2k67 2789 3168 .7399 MT-003485
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A.R.------As Received
I ------- Tensile Strength after 30 minute test
II -------  Tensile Strength after 60 minute test

III -----Tensile Strength after 180 minute test
AB. RA,—-Abradoflex Rating

In analysing these figures, for example, refer to group A -where the warp 
test on the sample as received, without treatment, shows a tensile strength 
of 159 pounds. After 30 minutes of test the strength has been reduced to 103;”, 
the same strength is found after 60 minutes and after 180 minutes the strength 
is 52 pounds, The resulting abradoflex rating is 32660 The same analysis is 
to be made for all of the data presented in this table.

It must be borne in mind when considering abradoflex ratings that such 
ratings set forth rate of attrition and must be related to the original ten­
sile strengths if ultimate strengths are to be ascertained. For example, refer 
to Table IV, part (A), samples iJUTJF. Here it will be observed that in the 
warp direction the tensile strength is reduced from 222 pounds to 115 pounds 
over the 180 minute cycle of the test, yielding a resulting abradoflex value 
of 5267 while in the fill direction test the tensile strength is reduced from 
110 to 105 over the same test cycle yielding an abradoflex value of 9599.
The end results show that in the warp direction 52% of the original strength 
or 115 pounds was retained while in the fill direction 95% of the original 
strength or 105 pounds was retained.

In endeavoring to analyse the results thus far obtained, representing 
approximately 2/3 of the total tests to be conducted, anomolies are quite appar­
ent, manufacturers A and B were apparently able to improve the abrasion re­
sistance properties of the cloths here submitted by the various treatments 
since all treated cloths show improved characteristics over the untreated cloths. 
However, producer C shows improvement in only two of the three treatments in 
the warp direction and one of the three treatments in the fill direction.
Producer D shows improvements in the warp direction tests due to treatment but 
marked inferiorities in the fill direction.

Here again insufficient data is available upon which to evaluate the over­
all picture and it will be necessary to complete the entire study before any 
analysis will be possible.

In connection with this test and in continuation of it, absorption and 
air porosity tests are to be run, however, no such tests have as yet been 
undertaken,

3. Determine elevated temperature serviceability characteristics: 1)
Tensile strength retention, 2) abrasion resistance, for:

a) Asbestos textiles
b) Asbestos-glass combination textiles MT-003486
c) Glass textiles.

The activity, to date, in connection with this project has been devoted 
largely to the accumulation of industry representative samples of materials 
suitable for inclusion in this investigation. Upon receiving the necessary 
samples for this investigation, the several tests will be initiated.
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ii, Investigate fibre conditioning techniques which will assist dust con­
trol and improve operating conditions,

a) Methods used
b) Agents, from the standpoint of effectiveness
c) Agents, from the standpoint of undesirable properties,

A preliminary survey in connection with this project has been made and 
each member of the air hygiene committee has submitted comments regarding the 
several companies* endeavors in this connection. This survey is to be re­
viewed by the Air Hygiene Committee and the results of these considerations 
will serve to direct the future activities on this project,

5, Determine and compile industry-wide data on asbestos single and plied 
yarns, in cuts—8, 10, 12, lh, 1£, 18, 2U, 2S and 35 in regard to: a) Diameters 
(Drop Hammer Hie, and Shadowgraph.)

Work on this project has been devoted to the construction of a suitable 
instrument whereupon such determinations may be carried out. This construction 
has now been completed and the test work will be pursued at an early date.

The instrument to be used consists of a structure whereupon the yarn 
may be oriented in such a way that the micrometer readings and the shadowgraph 
readings may be taken at the same time while the yarn is held at a constant 
and reproduceable tension. The micrometer to be used is the standard Federal 
thickness gage and the shadowgraph is a Bauch and Lomb projector capable of 
projecting enlargements which may be read to the desired accuracies.

Host of the member companies have furnished a range of yarns representa­
tive of those manufactured by their respective companies and work on this pro­
ject will be initiated at an early date,

6, Investigate methods of determining percentages of dust in asbestos 
fibre, with a view toward preparing a standard procedure,

a) Wet method
b) Dry method

There has been no test work conducted on this project to date, however, 
thought and literature reviews have been pursued and the initiation of experi­
mental work will be undertaken in the near future,

7o Make preliminary investigation of the heat degradation characteristics 
of Xfire inserted or metallic cloth.

Work on this project has been deferred awaiting the accumulation of suffi­
cient samples of material to permit an industry-wide evaluation. Upon receipt 
of the necessary samples the work will be undertaken,

WIT-003487
Federal Specification revisions.

During the past quarter the Fellow accompanied Hr. J. L. Tucker and Hr.
C. R, Frederick on a trip to Dayton, Ohio where a conference was held xnLth
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Hr. H. H. Brandt in connection with proposed revisions in Specification 
uIL-C-hli? and IIIL-C-7637A (USAF). The results of these discussions are at­
tached as a part of this report and set forth the proposed specification 
revisions which were accepted and those which were rejected.

The Fellow is deeply appreciative of the time and efforts expended by 
both Hr. Tucker and Mr. Frederick in participating in these discussions and 
feels that only through such representative action can such negotiations be 
successfully conducted.

Conclusions

The Fellowship work is now proceeding under the directions established 
by the program set forth at the iiarch meeting of the Institute. Host of the 
projects there included are now in some stage of investigation and during the 
coming months it is hoped that action can be initiated in those presently 
inactive.

During the coming quarter we will be in the process of moving our quarters 
and at such a time the regular routine of investigational work may be some­
what disrupted and the progress may not be as extensive as we may all hope 
for, Ue will, however, endeavor to schedule the work in such a way that a 
minimum amount of lost time will be experienced.

r*
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The following sections have been tentatively accepted for revision.
Those sections not noted are to remain as set forth in the latest revised is­
sue as proposed by USAF.

Revisions Tentatively Accepted.

3.1.1 Asbestos.—The asbestos used in the yarn to manufacture the base 
cloth shall be made from spinning grade fiber chrysotile asbestos. It shall 
contain no filling ioaterial, except organic fiber.

3.1.U Coating.—The coating shall be a chloroprene polymer compound to 
meet the requirements specified herein.

3.2.1 Base fabric.—The weight and construction of the base fabric shall 
conform to the properties listed in Table I.

Table I.-Base Cloth Properties

Type I Type II '

weight, oz/sq.yd., min. 29 ± 1% 30 ± 1%
Warp ends per inch, min0 20 ± 1 lit ± 1
Filling ends per inch, min. 10 ± 1 lii ± 1

3.2.2 Finished cloth.—The finished cloth shall conform to the requ:
ments shown in Table 2.

Table 2 - Physical requirements

Type I Type II

Thickness .060 - .080 .060 - .080
Weight, lbs./sq. yd., min 1|.50 li.75
Breaking strength (grab method) lb.

Warp, min. 215 165
Filling, min. 120 150

Bursting Strength (Mullen) points, min. 260 210

Tearing strength (tongue method), lbs.
Warp, rain. 17.0 16.0
Filling, min. 12,0 12.0

•^Coating adhesion Test, lbs. 9.0 9.0

3,k Color.—The color of the finished cloth shall be the black color of 
the compounded chloroprene polymer. A powder which is applied to the surface 
and which can be removed by rubbing with a damp cloth, shall not be cause for 
rejection.

MT-003489
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3,5.2 Note,—The section reads to the effect that such fabrics must be 
calendered. The Air Force agency is of the opinion that such a restriction 
is unwise and may result in the restricted procurement of such materials. It 
has therefore been suggested that the first sentence of this paragraph, 3.5.2, 
be made to read "The Coating shall be applied and vulcanized on both sides of 
the base cloth, approximately equal thicknesses on each side, and sufficiently 
thick to insure non-fraying of the asbestos fabric". Further, an additional 
test, coating adhesion test, shall be set forth in section U, Sampling, 
Inspection, and Test Procedures, as applicable to and a part of this speci­
fication.

The coating adhesion test as recommended is a modification of method 
5970, CCC-T-191, as follows:

1) Cut sample strips 1" x 6" with the longer dimension in the warp 
direction.

2) Immerse one end of each strip to a depth of 1" in benzene for a 
period of one-half hour. Following this, wash thoroughly with 
distilled water and peel back the coating from the cloth for a 
distance of 2". Condition samples thus prepared for 2h hours at 
standard conditions, 70°F - 65/j D.H.

3) Conditioned samples shall be tested on a 75m capacity Scott ten­
sile tester. During each given test the weight pawls shall be 
disengaged so that a free slanging pendulum is engaged,

ii) The test specimens shall be clamped in conformance with strip 
test procedures wherein a 2" x 1" or 3" x 1" anvils front and 
back, top and bottom are used. The distance between the upper 
and lower sets of jaws shall be 3".

Note, It is the desire of the agency that industry provide comments
regarding this test and its desirability and as to the values as 
set forth in the final item in Table 2.

U.7.2 At least three 1 bjr ij. inch specimens, with the long dimension 
warpwise, from each sample shall be tested. The specimens shall be exposed 
for 2h hours at 260°F + 5°. The specimens shall be bent over a cold (70°F)
3/8 inch rod xdthin 5 minutes after removal from the source of heat.
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REPORT OF THE TECHNICAL COi^IITTEE OF TEE ASBESTOS TEXTILE INSTITUTE 

HOTEL WARWICK, PHILADELPHIA, PA.
JURE 10, 19l&

BY: John D. licCluer, Chairman of Technical Committee

The Technical Committee had its 2nd meeting of the year on June 9th, 195U* 
Discussions covered the several specifications in process of revision, particu­
larly IHL-C-I4II7 and HIL-C-7637 on which a recent conference was held with a 
representative from Wright-Patterson Air Base, at Dayton, Ohio. The committee 
of this conference consisted of Messrs. Frederick, Tucker and Dr. Shaw. General 
acceptance on constructions and tensiles as set forth in the standard list of 
A.T.I, Plain Cloths was obtained but there was much resistance on the part of 
the Agency to change any nomenclature. This has been the previous experience 
with other Agencies on other specifications and it now appears that in general 
the most we can expect to obtain at present is an acceptance, by the several 
Agencies contacted so far, of the A.T.I. recommendations on constructions and 
tensiles for the various Cloths in these specifications. The committee feels 
that this will add to uniformity, that is, a plain weave 2.50 lbs/sq,. yd. Cloth 
will be specified under the same constructions, tolerances, and tensile regard­
less of which Military or Federal Specification it occurs in. This will be a 
step in the right direction which may lead to further changes later.

The project of determining the relative values of wet versus dry weaving 
has been initiated and considerable progress made though no final conclusions 
yet. Samples from member companies of Cloth woven under controlled degrees of 
dampness have been submitted to Dr. Shaw. Each member company submitted four 
specimens consisting of four consecutive 2 yard lengths from a given roll of 
Cloth, and each of the four specimens woven under a pre-described condition of 
dampness ranging from dry to damp to wet. Indications so far appear to indicate 
that Cloth woven with some degree of dampness is superior in tensile and 
abrasion resistance. Whether wet or damp woven Cloth can be subsequently 
napped to resemble a dry woven Cloth without possibly damaging the Cloth would 
be a subject for investigation. This project on Cloth should be complete and 
ready for a final report in the near future.

Following the list of projects as recommended at the last meeting, a pro­
ject for determining the elevated temperature characteristics for (l) Asbestos 
Textiles (2) Asbestos-Glass Textiles and (3) Glass textiles, has been initiated 
to the extent of member companies supplying Dr. Shaw with suitable samples.

Within the Technical Committee are three sub-committees, one on Tape of 
which Mr, Frederick is Chairman, one on Cloth of which Mr. Summers is Chairman 
and one on Braided Tubing of which Mr. Oliver is Chairman.

The Tape Committee, newly formed this year, has collected data on l/32" 
and l/l6" Plain Tape for the purpose of preparing a standard A.T.I. list with 
tolerances. Other sizes will be added to complete the table.

The Cloth Committee completed a list of standard Plain Cloths in 1953 
and is now in process of making a list of wire inserted Cloths. Data accumulated 
so far indicate there may be approximately twelve wire inserted Cloths con­
sidered standard by the industry. One visible result which came from the 
A.T.I. list of Plain Cloths xfas the recent adoption as tentative of 15 Plain 
Cloths by A.S.T.ll. The list was recommended by the A.T.I. to replace the list 
previously carried by A.S.T.M. and with exception of one minor change the list 
was accepted as recommended.
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Report of the Technical Committee of the Asbestos Textile Institute

The Braided Tubing Committee has been actively engaged in working out best 
methods of measuring wall thickness. This method of measurement as described 
in the various specifications is probably subject to more error than most other 
measurements on Asbestos Textiles. This project has been adopted by this com­
mittee and several other methods of measuring are to be tried in an endeavor to 
find a better method.

The Technical Committee is going to make a round robin test on determin­
ing per cent dust in fiber using a dry method and a wet method. Identical sam­
ples will be distributed to all members for testing under standard procedures. 
The dry method will be according to the Quebec Shaker Screen method and the wet 
method will be on the basis of settling rate in water.

The project of getting a table of Yarn diameters of representative singles 
and plied Yarns has been initiated to the extent that member companies, have 
sent to Dr. Shaw samples of Yarns. Diameters will be determined by means of 
the drop hammer micrometer and by Shadow-graph,

One of the most important projects on the Fellowship list is working out 
the relation between the various forms of iron in Asbestos and its magnetic 
properties. It is desirable to know which form of iron is objectionable from 
a magnetic standpoint. Samples of Roving, Lap, Tape, and Braided Tubing have 
already been sent to Dr. Shaw, and these samples cover a broad range in their 
magnetic iron content. Dr. Shaw's work is not complete but already shows 
definite trends. It is hoped that as a result of this investigation that one 
single method for determining the amount of objectionable magnetic iron will 
be found which method will be accepted and adopted by all specifications. At 
present there is the A.S.T.il. method which expresses it in I1.R. units and the 
Navy Calculation method expressing it in per cent by weight. Both of these 
methods have their limitations.
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REPORT OF S'AV ES PPOi MTIOM COlIiITTEE

ixi. ^ I ■ - :: 1 ; 'Xl., iijUAu, IM ,
OCTOBER 7j 195k

At the previous meeting of the A-sbestos Te::tile Institute the Sales Promotion 
Committee was assigned the work of attempting to have asbestos spinning fibers 
removed from the critical list in Washington and as a result of this assignment 
a special committee was formed including Mr-. Jt. Bettes of Raybestos-Iknhattan, 
Mrc George 50 Fabel of Southern Asbestos Company, Chairman, and the writer 5

On our first contact with Washington it was unfortunate that Mr0 Bettes 
could not attend but he assigned ilr„ J, Brown to socstitute for him. This
committee made first contact on 23rd June,, 195b with Dr, William Schultz who is 
in charge of stock-piling critical materials in the Office of Defense mobilization* 
The meeting was also attended by his assistant, R, Gray.., After explaining
to Dr; Schultz the purpose of our meeting he incb.catsd that had no authority to 
set in motion anything that would help us,

However,- Dr« Schultz was very cooperative and suggested that we consult with 
the Office of the Assistant Secretary of Defense., materials Branch, Supply and 
Logistics in the Pentagon and he muds an appointment for us that same day,, We 
had the opportunity to confer with Messrs, Franklin P, iludule and km, Miller 
of that office as they were responsible for putting materials on the critical 
list.

At this conference we indicated the availability of three length fibers 
from Canadian mines as represented in Mr, L, Penhale's letter dated 2Cth May, 
19$k« These figures were so impressive that Mr, Miller decided to take some 
action0

It developed at that meeting that the stock-pile of asbestos included No. 1 
and No* 2 CAG Crocidolite and Amosite, Mr., miller indicated that they had used 
the word “'asbestos" very loosely when in reality they were talking about 
Chrysotile, Crocidolite and Amosite and he indicated that he would take immediate 
steps to correct this and did*

On the 26th day of August, 195k Mr* Franklin P. Huddle sent us an excerpt 
from the Annual Materials Conservation Deport, Defense Department, Volume I 
report of 1953 and this excerpt is quoted as follows:

"Asbestos is a fibrous mineral* Chrysotile asbestos is the principal type 
used in the spinning of fabrics. It comes mainly from sources in Africa 
and Canada, A shortage in supply (both currently and under mobilization) 
exists in certain grades of this material. In these grades the spinnable, 
non-ferrous fiber stock-pile procurement is moving slowly*

For the spinnable, non-ferrous grades of Chrysotile there is no satisfactory 
or complete substitute in certain dielectric insulation in military itemse 
There should be continued e phasis on conservation and substitution measures 
in these grades. However, these supplies of ferrous, spinnable grade,
Grade 3 and above of Chrysotile is favorable and expansion of production 
in the western hemisphere is taking place. There need be no emphasis upon 
reduction in Military uses of these ferrous grades,,
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No projects to conserve Chrysotile asbestos were reported in 1952* Two 
projects were reported, both by the Navy, in 1953* Both were completed; 
one project involved changed design of electric shipboard cable, the other 
a plastic sealer,, No estimate of saving was reported for the first, but a 
saving of 15*000 pounds of asbestos and a 13% reduction in cost was re­
ported for the second projected1

It will be noted from this that Chrysotile ferrous asbestos spinning fibers 
were removed from the critical list..,

Hr* Hiller indicated however that these fibers were put on the critical list 
by other departments, particularly in the Navy and if we were to get total re­
lief we would have to contact the Navy Department in order to accomplish thisa

Our Committee met on 26th August, l?5a in Washington and those present at 
that conference were Messrs.- tvallsos D- Barlow, Joseph Chilccte, G* Mo VanLear, 
of the Navy Department and Dr0 Oliver Bowles, Bureau of Mines0

n

At this conference we again presented the figures supplied us by Hr, 
Penhale and these were broken down into the various grades as follows:

3F «■ U?5 tons
3K -21900 it
3R -23?00 ii
3T — 68p0 ii
3Z - 8?''.5 a

Sip? j n

In the Asbestos Magazine issue of August 195U there appeared an article 
offered by Dr* Oliver Bowles respecting the scarcity of spinning fibers and 
particularly non-ferrous spinning fibers*

Dr, Bowles told us at this conference that that article was written in 
May, 1953, and, of course, he now knows that there is no scarcity of these 
fibers and as a result of this he has written another article which will come 
our in an early issue of Asbestos Magazine giving the facts as they have been 
presented by the Quebec Asbestos Mining Association respecting ferrous fibers 
and also through the offices of Mr, Jc D0 Christian, General Manager, Cassiar 
Asbestos Corporation, Limited which indicated that about 10,000 tons of 3K 
spinning fiber was available annually and through the construction of an aerial 
tramway which should be completed next fall would increase this output to 
20,000 tonSc.

From an Analysis of Cassiar Fiber it can be classed as non-ferrous and 
Dr, Oliver Bowles acknowledged this.

After these developments information reached us that a special committee 
was formed in Washington consisting of the following members:

n
Dra Timothy C, Hay MT-003494
Commodity Industry Analyst for Light Metals

and Mon-Metallic Minerals _
Materials Branch, Production and Schedules Division MS 004088
Office of Assto Secretary of Defense (Supply and Logistics)
Room 3D-827 Pentagon produced

Jin-83



ATI-97
Report of Sales Promotion Committee Page 3

n
Hr* G, I'.1 a Jose oh son
Chiefs Construction and Chemical materials Br« 
minerals Division* Bureau of mines 
Department of the Is terror 

, Room 3510* Interior Bldg:

lira George H, Pollard 
Chief* Iron and steel Branch* metals and 

minerals staff
Office of Interna;ional materials Policy 
Department of state 
Room 1+07* State Inner 7

Hr. T8 V3 tildar
Director, Hater', ais Research and hialysis Divs 
Emergency Procurement Service. CSA 
Room 7008* GsA Region III Bldg,.
7th and D Streets* S* \;-

Hn B0 Sharpe, Deputy director 
miscellaneous metals c: minerals Division* BL'SA 
Room lj.C27 Commerce

Hr* W* oc Schultz
Chief* i!on-iieto.ll:Lc minerals Division 
Office* Assistant Director for materials 
Office of Defense i ooilization 
Room Z4.i4.S2, hew GAO Bldg*

Lrn David ii, Larrabee 
Geologist* mineral Deposits Branch 
Geological Survey 
Department of the Interior 
Room G-230* GSA Building

Hr. R0 W, Santmyers 
Commodity Specialist 
Ceramics Division Tariff Commission 
Room 226* Tariff Bldg,

MS 004089

MT-003495

whose duty it was to inquire into all metals and minerals that were on the 
critical list* Our committee met with that Committee on nonday* 4 th October* 
1954 and again we presented all of the information which we had concerning the 
availability of asbestos spinning fibers* ferrour and non-ferrous that were 
available even in time of a national emergency.

It developed at this conference that the stock-piling of non-ferrous fibers 
consisted of Wo, 1 and i?o0 2 CA.G0 It vas explained that at the time these were 
the only spinning grades of non-ferrous fiber available and it was further ex­
plained by our Committee that 3K Canadian non-ferrous fiber such as Cassiar 
could be used in a preponderance of asbestos textiles.

The Chairman of this Coiumittee* nr, 4, Bc Sharpe, indicated that they 
expected to complete their examination of the critical list in about six weeks
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at which time we fully hope that all spinning fibers, ferrous and non-ferrous 
will be removed from the critical list.

As a matter of records here, nip Sharp was invited to attend the A„T»I. meeting 
at the Warwick on 7th October and did so,

In our efforts to have an article published in the Wall Street Journal 
with respect to the availability row of asbestos spuming fibers nr-. J., A,,
Bettes and the writer called on Beyle F, Smes, manager of the Philadelphia 
Office of the Wall Street Journal and presented him with considerable facts to 
substantiate our contention that asbestos spinning fibers are in plentiful 
supply., hr. Smee agreed to check over this information and although he could 
not give us definite asour-nco he did indicate in h:' s opinion we had material of 
sufficient value to warrant publication of such an article in his journal3

We also received a request from Pr. J- S, Felton, University of Oklahoma, 
School of Medicine,, and University ilosn'.tuls in Oklahoma City in which they are 
setting up a course of study on oar hygio.u-,.; ir, Felton requested photographs 
of some of the illustrations that appear i.u the Handbook of Asbestos Textiles 
and the donors of these photographs were asked bo contribute copies if they ap­
proved of Dr« Felton's requests These photographs were duly received and sent 
off to Pro Felton, and we now have his acknowledgment of them and his many 
thanks *

Since there are two visual aid display cases now open for assignment it 
has been suggested that one of these be placed with Worth Carolina State 
University and steps will be taken to attempt this assignment.

Since there is some possibility of a d.i splay being erected in the lobby of 
the Bureau of Commerce Building in .inc.n.ugt..-n,, it would be our opinion that the 
second visual aid display case be held so that we can put it in this display 
when space is available.

Respectfully submitted,

A, E_ '-.'bitfield. Chairman 
Sales Promotion Committee

MS 004090
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LBPOPT OF THE TECHi IC/'J, COm ITTED 

HOTEL ViABwICK, PIIUEDEE,FHIi', 

BY JOHN Dr I-icOLIlER, CIH.IR1 .1

OF THE ASiiBoTOS TEhTII.E Ii:STIT[?TEc 

PEil'EYI-VANIA, OCTOBER 7, 195Uo 

I OF LIE TECHNICAL COiLITTEE,

The activities of the Technical Committee, during the first part of their 
meeting on October 6th5 centered on reviewing the tentative issue of IiIL~C-103l6, 
dated August 10,, 195’L-, from the Detroit Arsenal,, Has issue was, in effect, the 
agency*s response to recoiiimandatious made by the joint efforts of the Sales 
Promotion and Technical Commiciees j n Larch 195U-. at which time they met with 
personnel from the Detroit Arsenal., The tentative issue vas; in the main, about 
the same as agreed on at the i.arch meeting-, and only minor changes together 
with correction of some typographical errors were recommended by the Technical 
Committee,,

Likewise^, Specification :-IL'<C-7637; winch is an issue from the bright 
Patterson Air Base at Dayton^, Ohio., was reviewed and revisions and additions re­
commended, Revisions involved giving tolerances to the base untreated fabric, 
as well as to finished treated fabric, w.nich is finished wiih a rubber base 
treatment. The amount of tolerance on weight cf ti.e finished cloth was not 
finally agreed upon, and it is still an item uo be estaolished, A change in 
wording was recommended regarding manner of treating and an additional sentence 
was inserted regarding adhesion of treatment of the base fabrics

The Table on Metallic Cloths was again reviewed and several cloths added 
to the list which is intended to represent an ATI list of metallic Sloths0

In the afternoon session, the Technical and Bales Promotion Committees met 
jointly and reviewed the two above specifications for final approval by both 
Committees, All revisions were approved bp both Committees and HIL-C-10316 
is now ready to be re-submitted to the Agency for their approval. Specification 
HIL-C-7637 will likewise be ready for re-submitting to the Agency as soon as 
the question of tolerance or* weight is established, During this same joint 
session of the two Committees, the List of metallic Cloths was again reviewed 
and jointly approved,, This list will be presented to the Sales Promotion Com­
mittee for their use as they see fit* such as including it in the next revision 
of the ATI Handbook0

The Technical Committee then met singly and discussed the status on Braided 
Tubing, ,j-he Talbe on Ftc per lb„ is in very good agreement between individual 
companies, and this part should be complete in the near future, iiethods of 
measuring I, D0 and wall thickness and tolerances on these is still under 
study and several good suggestions have aeon made which individual members will 
try0

Time did not permit discussion of Plain Tapes at this meeting although it is 
an active item on our agenda,

A round robin test will be run among the individual members on a proposed 
wet method of determining the percent dust in fiber. The method in general 
employs a method cf getting a separation of dust from fiber by placing a weighed 
sample of the original fiber in a given volume of warm water to which a small 
per cent of Deceresol 0 T (wetting agent) has previously been added, 4ie effect 
of the Deceresol is such that a slime is formed wherein each individual fiber 
separates to itself rather than forming a matted mass such as would form in pure
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water. After thoroughly rowing, a Ijuh n portion of this slime can be taken and 
diluted and placed in a trill graduated glass c_ lx.ud.er.- Ad -ran cage can be taken 
of the separated fibers which are slick and slimy in that the dust particles 
will not mat within the Aiders but can slip between then? The fibers for the 
most part settle to the bottom while the dust particles remain in suspension.. 
This alD.ows a clean, cut separation: the water suspension car tie mured off* 
evaporated and the dust weighed wuils the fibers can be remov'd died and 
weighed-, Tucker has agreed to send identical samples of a fiber to members
and detailed uniform procedure will be issued , hip. Ilutrhcrof o indicated that 
his laboratory is equipped with a Clark Classifier, which is fab-\ly sap^nuive 
equipmentj raid he has agreed tc ran h test on the same fiber using tne Clark 
Classifier for comparison with the other method.-.

o
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Fellowship Report

Presented herewith are two reports covering investigations which have 
been pursued during the past quarter, During this period the headquarters and 
laboratory of the Asbestos Textile Institute have been in the process of moving 
from Rutgers University to the Philadelphia Textile Institute and for this 
reason some of the activities of the Fellow have necessarily been curtailed.
We trust that the work presented at this tii e will, therefore, be considered 
on the basis of this somewhat curtailed activity.

The first report covers the Initiation of work related to the second pro­
ject in Group A of the Fellowship program adopted March 11, 1954, namely, 
"Evaluate the influence of wet weaving versus dry weaving upon: a) Tensile
Strength, b) Porosity, c) Absorption and d) Abrasive Resistance, Two of the 
four properties have been evaluated and the results thus far obtained would 
seem to justify the consideration of this problem as a proper subject for 
investigation by the Institute, The balance of the work to be included in this 
investigation will be undertaken within the next few months and it is hoped 
that an early conclusion of the investigation may be affected.

The second report covers the work assigned in the project listed as number 
two in Group B of the current project list, namely, "Determine and compile 
industry-wide data on asbestos single and plied yarns". The work here pre­
sented should serve as a basis for the consideration and discussion which may 
serve to guide the Fellow in a further pursuance of the subject at hand.

Regarding the status of the remaining projects on the Fellowship list, it 
may be understood that work will be initiated as quickly as time and facilities 
become available. At the time of this writing the heat aging test furnace has 
not been connected due to the fact that it was necessary to have the motor drive 
rewound to suit the power available at the school and the Brabender Moisture 
Tester and burnout furnace have not yet arrived, though they have been on order 
for three weeks. These pieces of equipment should become available momentarily 
and additional research work will be undertaken immediately upon their being 
placed in service.

Vie would again like to take this opportunity to invite all members of the 
Institute to visit the new laboratory and to call upon us for any services we 
may be able to provide. The accommodations which are now available are con­
siderably more spacious than were provided at Rutgers and under the conditions 
as they now exist we are hopeful that the activities and services of these new 
research facilities will initiate a new era of growth and development for the 
Asbestos Textile Institute,

o
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WET WEAVE G VERSUS DRY WEAVING

Introduction

The influence of wet weaving versus dry weaving and the intermediate stages 
of semi-wet or semi-dry, upon the physical properties of textiles so processed, 
has not been too well established on an industry-wide basis. Various types and 
degrees of wet weaving have been proacticed within the industry for many years 
and the fabrics so processed have exhibited many unique and specific properties, 
as desired. However, the terminology and practices have been but vaguely 
standardized with the result that what one manufacturer may consider a wet 
woven product another manufacturer would call a serai-wet or damp woven material.

The adoption of wet weaving methods has, in many cases, been dictated as a 
corrective measure of dust control for hygienic purposes and the technique pur­
sued by each manufacturer has been based upon a number of controlling factors 
such as, the efficiency of the dust control desired, the end product desired 
and the facilities available. Each manufacturer, of course, resolved the 
problem in a manner which best met his own conditions and requirements and as a 
result the final operations are essentially different in each plant.

As a result of these conditions there now exists a notable lack of 
unanimity in the thinking regarding the fundamental principles of wet weaving 
among those engaged in this practice. It is the purpose of those members of 
the Asbestos Textile Institute interested in the technical aspects of this 
problem to gain some enlightenment regarding the fundamental differences in­
volved and to endeavor to establish a basis for evaluating the influence of 
wet treatments upon the characteristics of an asbestos textile.

The program of work proposed for this investigation includes the evaluation 
of a series of threp-cloths woven under three different degrees of wet weaving 
conditions and one cloth dry x*oven, to determine: l) tensile strength, 2)
abrasion resistance, 3) absorption and U) air porosity. At this time, the 
first two properties have been determined and are being here reported. The 
absorption and porosity tests will be conducted in the near future.

The cloth samples included in this investigation were furnished by six 
member companies of the Institute and each manufacturer endeavored to follow, 
as closely as possible, predetermined specifications for the weaving techniques. 
The specifications for manufacture which were adopted established that three 
different types of wet weaving samples should be pursued and that from each of 
these processes, along with a sample of the same materials wholly dry woven should 
be submitted to the Fellow for this test, The wet weaving was to be accomplished 
by: 1) wetting the filling yarns only, 2) wetting the warp yarns only and 3) 
wetting both the filling and warp yarns.

All of the materials were in 36P10 construction with sample A being in 
Grade A, samples C, D and E in Underwriters Grade and samples B and F being in 
Commercial Grade,

MS 004095
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Test Procedure

The cloth samples as received were unpacked immediately upon arrival at 
the laboratory and were permitted to air condition for a period of two weeks 
prior to being tested.

At the conclusion of the conditioning period the following test specimens 
were prepared from each sample of material: 1) Grab, Tensile Strength samples,
warp and fill directions, si:: each, (l*"x6"), 2) Abradoflex samples, warp and 
fill directions, fifteen each (2" x 13") and 3) Weight determinations were con­
ducted on the remaining portion of each sample furnished, approximately two 
square feet.

Tensile Strength Determinations, The tensile strengths of the materials 
here under investigation were determined on the Suter Tensile Tester by the Grab 
method. The results of these tests are set forth in Table I,

The legends for all of the tables here set forth are as follows:

DWBF — dry warp, dry fill 
WWDF -- wet warp, dry fill 
DvJWF — dry warp, wet fill 
VJWWF — wet warp, wet fill

The letters A, B, C, D, E and F, heading each vertical column serve to 
identify the six manufacturers who supplied the cloths for these tests.

TABLE I

Tensile Strength (Grab)

Treatment

A B C D E F

W F W F W F w F w F W F

DllDF H*7 62 128 60 122 53 132 56 125 56 129 60

WWDF 155 72 13U 73 131 5U 139 70 11*2 59 121* 62

DWWF H*5 77 139 6l 126 53 11*0 67 121 56 131 65

VJWWF 159 83 11*0 69 132 1*5 138 66 11*1* 61 128 59

Abradoflex Tests, The abradoflex tests for these materials were conducted 
in accordance with established practice, using standard-sized samples 2" x 13" 
and the tests were conducted for the established 30, 60 and 180 minute cycles. 
Both abrasion resistance and crease resistance were determined. The results of 
these determinations are presented in Table il and III,

n MT-003502
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TABLE II

Tensile Strength (Strip) and Abradoflex Rating

Treatment
and

Test Cycle

A B C D E F

W F W F W F W F W F w F

DWDF
AR 159 90 150 122 11*2 69 156 102 150 73 11*9 79
30 103 85 82 87 71* 68 22 86 96 72 79 72
6o 103 83 61* 80 58 65 20 68 61* 71 1*1* 70

180 52 76 ^(failed)29 1*2 (filled?6 16 68 21 20
Abradoflex

Rating 3266 61*99 161*5 <,61*67 201*5 6199' .1*011 5568 101*6 9399 H*35 2599

WWDF
AR 181 117 151* 85 155 80 151 106 177 7U 159 89
30 16U n2 97 76 108 77 103 96 151 71* 121* 85
60 161* no 80 7i* 102 75 87 86 11*2 72 119 85

180 107 100 32 71 66 73 36 29 86 71 81 85
Abradoflex

Rating 5999 8599 2156 8389 1*267 9199 21*67 2789 1*989 9699 5178 9699

DWWF
AR isi 113 11*3 100 11*5 75 133 102 11*7 88 11*9 98
30 U*3 108 119 98 103 70 101* 100 109 83 107 96
60 137 106 95 97 92 69 81 92 102 78 81* 9k

180 no 103 58 9U 27 20 65 32 91
Abradoflex

Rating 6078 9199 1*088 91*99 1867 2699 3168 .7399 1*277 7l*99 2167 9399

WWWF
AS 222 no 181 91 152 79 169 9k 175 73 155 78
30 158 108 116 82 130 77 152 93 11*7 68 121 76
60 151* 106 113 81 n2 76 117 88 139 65 107 73

180 115 105 77 79 71* 25 69 85 68 63 67 61
Abradoflex

Rating 5l6? 9599 1*266 8?99 1*978 3199 1*179 9099 3988 8799 1*378 7899

Note: 1) AR indicates strip tensile strength before test.
2) The numeral over the word "failed" indicates minutes of duration 

of test and not pounds.
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Abradoflex Creasing

Treatment
and

Test Cycle W

A

F

B

W F

C

W F

D

W F

E

W F

F

W F

DWDF
AR 159 90 i5o 122 li*2 69 156 102 150 73 11*9 79

180 liinutes 153 88 139 81* 121* 59 150 86 H*i* 72 11*8 72
Rating 3,8 2.5 7.1* 31.2 12.7 17.1* i*.02 18.6 U.0 1.37 0.67 8,85

WWDF
AR 181 117 151* 85 155 80 151 106 177 71* 159 89

180 1'iinutes 180 109 1U7 81* 135 75 11*7 99 172 71* 156 75
Rating 0.5 6.5 1*.5 1.2 12.9 9.1* 2.65 6.6 2.82 0 1.88 15.7

DWWF
AR 181 113 11*3 100 11*5 75 133 102 11*7 88 11*9 98

180 liinutes 175 no 11*2 90 132 73 131 101 11*6 80 11*9 90
Rating 3.3 2.6 0.7 10.0 9.0 1*.0 1.52 .98 0.68 9.1 0.0 8.15

n

WWUF
AR 222 110 181 91 152 79 169 91* 175 73 155 78

180 Minutes 191 108 160 85 151 78 163 90 166 92 151 75
Rating H*. 1.8 n.6 6.6 0.7 1.3 3.55 1*.25 5.15 1.37 2.6 3.8U

The tensile strength values here reported are for the strip test 
( 1-3A" x 6") regularly used in the Abradoflex evaluations.

Weight Tests. The determination of weight and the establishment of the 
influence of the type of weaving upon the weight was not included in the ori­
ginal program for this work. However, since it appeared to the investigator 
that possibly some information of significance might be forthcoming from such 
data, it was included as a part of this work. The results of these determina­
tions are set forth in Table IV, The weights are presented as pounds per 
square yard.
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TABLE IV

WEIGHT

Treatment A B C D E F

DWDF 2.58 2.45 2.37 2 .44 2.53 2.36
ViWDF 2.48 2.33 2,25 2.28 2.43 2.33
DMJF 2.39 2.34 2.25 2.28 2.52 2.42
■WVJWF 2.40 2,16 2.36 2.26 2.42 2.30

Analysis of Results

The results of the series of tests here conducted serve to illustrate 
significant points of difference between the four weaving techniques pursued 
as they are related to physical properties of the finished materials. In addi­
tion, differences in the finished materials produced by the similar processing 
by different manufacturers serves to illustrate the effect of variations in 
manufacturing techniques.

Tensile Strength. In general, the cloths woven with wet warp and wet fill 
exhibited higher tensile strengths than cloths woven by any other method. How­
ever, manufacturer D and F showed slightly higher warp tensile strength for the 
cloths which were woven with dry warp, wet fill than for any of the other 
techniques, while manufacturers B, G, and D showed highest fill, tensile 
strengths for the wet warp, dry fill method and manufacturer F produced a 
cloth which showed the highest fill, tensile strength by the dry warp, wet fill 
method. In most of the latter cases, however, the tensile strength differences 
are quite small and the variations usually fall well within allowable tolerances.

Abrasion Resistance, The abrasion resistance characteristics obtained in 
this investigation are set forth in Table II where the actual strip, tensile 
strengths are tabulated along with the abradoflex rating.

In evaluating the results here presented it is necessary that the actual 
tensile strength values be considered along with the abradoflex rating, since 
the latter is a rate of attrition figure which, though apparently large, may 
not serve to present a clear analysis of the abrasion resistance characteristics 
of a given cloth. For example, a comparison of the abradoflex values for sample 
A, wet warp, wet fill, tested in the warp direction and sample F, wet warp, 
dry fill, tested in the warp direction, shows the former to have an abradoflex 
value of 5167 and the latter 5178. By a direct comparison of these values it 
might be concluded that the two samples are much the same, however, looking at 
the tensile strength values at the conclusion of the test it will be seen that 
the former breaks at 115 pounds while the latter breaks at 81 pounds. The 
abradoflex value does serve to clearly show that the rate at which the two 
materials lose tensile strength as a result of the abrasive action is the same, 
however, the tensile strengths at the conclusion of the test are considerably 
different, the difference being in the same proportional relationship as the 
difference between the original strengths.
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Reviewing the data here tabulated it will be seen that abrasion resistance 
in the warp direction is generally higher for those cloths which have been woven 
with wet warp and wet fill. Samples E and F are exceptions to this finding 
since the wet warp, dry fill woven cloths were found to exhibit the highest 
tensile strength after abrasion.

The cloths tested in the fill direction presented quite a different 
picture and one which is somewhat confused due to many apparent inconsistencies* 
For example, samples A and D showed highest strength retention in the wet warp 
and wet fill materials, samples B and F showed highest strength retention in the 
dry warp, wet fill materials, and samples C and E showed highest strength re­
tention in the wet warp, dry fill material*

The reasons for the inconsistancies in the fill direction abrasion resist­
ance noted are many and any attempt to analyse the results here obtained would 
be impossible since much of the relavent information such as original yarn 
twist, method and extent of wetting the yarn prior to weaving has not been made 
available to this investigator. It is undoubtedly true that the variations in 
the techniques of wetting the yarns with the resultant alteration in the cloth 
structure have contributed most notably to the variations obtained. The original 
tensile strengths are, for the most part, well within the range of reasonable­
ness, however, through the wetting, the fill yarns in the several cloths during 
the weaving have been given a greater or lesser amount of exposure to the sur­
face which is acted upon in abrasion, resulting in widely variable degrees of 
degradation due to abrasion. The filling yarns are normally well protected 
from surface abrasion through their embedment by the warp yarns, with the result 
that the warp yarns are first and most severely worn during abrasion. However, 
if, as is probably the case in some wet weaving, the filling yarns are brought 
to a more even surface with the warp yarns, then both will be worn more or less 
evenly and the fill direction with the fewer yarns per inch will degrade at a 
much more rapid rate. Sample C, dry warp, wet fill and wet warp, wet fill and 
sample D wet warp, dry fill and dry warp, wet fill are notable examples of this 
rapid attrition in the fill direction.

Weight Changes. The influence of wet weaving on the weight of the finished 
materials here investigated varied from 5,0(X> to 12.00&, In most cases, the dry 
woven materials were the heaviest and the wet warp, wet fill woven materials 
weighed the least. However, in Samples A and C the dry warp, wet fill cloths 
weighed the least and in Sample F, the dry warp, wet fill cloth weighed the most*

An explanation of this phenomenon would seem to rest chiefly with the pos­
sibility of a loss in asbestos content. Further work is contemplated in this 
connection wherein asbestos content determinations are to be made on all of the 
materials included in this investigation. It is felt that the amount of cotton 
present in all of these cloths is so small that the losses noted could not be 
ascribed to losses in this ingredient, however, a further investigation of this 
problem should serve to establish the si' nificance of this observation*
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Conclusions

The results of the tests conducted thus far in this investigation would 
seem to justify the apprehension which has been expressed by those engaged in 
weaving asbestos cloths under conditions of varying degrees of wettness. The 
properties of the end product are dependent on many factors including: 1) the
characteristics of the original yarn, 2) the method and amount of wetting of 
either or both the warp and fill yarns, 3) the technique of weaving, It) the 
extent of drying permitted or induced during weaving and 5) the calendering or 
lack of calendering of the finished cloth. %ese are but a few of the more 
obvious causes of inconsistancy.

To endeavor to standardize any or all of these contributing factors would 
probably not be feasible, if indeed possible, however, an understanding as to 
how much each factor contributed to the over-all characteristics of a given 
cloth should permit the weavers to control their operations within the limits 
of manufacturing means and desired end results.

The results of this investigation would appear to indicate that total wet 
weaving promotes improvements in resistance to abrasion in most cases and the 
rate of attrition or the rate at which as asbestos textile is worn away as a 
result of abrasion can be markedly improved in both the warp and fill directions 
as is evidenced in cloth D. By wetting only the warp yarns improvement over 
the total dry weaving method is noted in both the warp and fill direction 
abrasion resistance in five of the six samples tested. Dry warp and wet fill 
type weaving shows improvement over the all dry weaving in three of the six 
samples tested.

Tensile strength improvements, while not outstanding, were in most cases 
quite marked and total wet weaving appears to offer the most promise in 
improving this property.

The properties thus far evaluated provide information relative to strength 
and wearability. There are, however, other important characteristics which may 
contribute to the usefulness of the cloths for particular applications which 
have not, as yet, been here investigated. Such properties as porosity to air 
and absorption of liquids will undoubtedly be affected by these weaving techni­
ques to as great an extent, or perhaps greater, than those here shown. A 
continuation of this investigation should reveal further significant characteris­
tics induced by unique weaving techniques.

MT-003507
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DUiEL'SIOI'S OF SINGLE ADD PLIED ASBESTOS IARi-S

n Introduction

The dimensions of an asbestos yam can be most simply defined in terras of 
"cut” or "diameter". The term "cut" refers to yam length per unit weight, 
wherein the number of 100 yard units per pound yields a significant figure which 
is identified as the "cut" of the yam and it is common practice in the industry 
today to so identify the various yams. A 10-cut yam, for example, is one that 
will run 1000 ± 80 yards to the pound and a 35-cut yam will run from 3220 yards 
to 3780 yards to the pound.*

The significance of yarn diameter, on the other hand, appears to be impor­
tant only in so far as it reflects the thickness of a finished textile into 
which it may be woven or in the ability of a tactile to take a given treatment, 
wherein the diameter serves to indicate the tightness of the twist. There is ap­
parently little effort exerted to control yam diameters within specified limits 
as long as the proper "cut" is maintained and it is assumed that through the con­
trol of the "cut" dimension, the diameter will be held within the tolerable 
limits. However, it io well known that twist, amount and type of organic fiber, 
amount and grade or grades of asbestos fiber, and humidity conditions during 
spiraling, may exert some influence on the diameter of a spun yarn. Variations 
in one or all of these factors may serve to yield yams that, while they may be 
within the same cut range, will have significantly different diameters.

It is the purpose of this investigation to endeavor to determiner 1) whether 
or not the drop-hammer micrometer method is a sufficiently accurate method for 
determining yam diameters or whether the shadowgraph technique or some other 
method might be developed which would provide more accurate or useful informa­
tion, 2) what variations do exist in an industry-wide selection of asbestos yarns, 
and 3) whether or not yams, on an industry-wide basis, are within a reasonable 
range in regard to diameters.

Yarn Specifications and Constructions

Probably the most universally accepted specification for yam construction 
is presented by the American Society for Testing Materials in Specification 
D 299-52T. In this, it will be observed, that the dimensions are set forth as 
yarn number ("cut") in Table I and no mention of yarn diameter is to be found 
anywhere in this presentation.

However, there have apparently been occasions encountered by some members 
of the industry wherein the need for yarn diameters has been required and such 
determinations have been made, A tabulation of such a set of determinations was 
recently transmitted to the members of the Technical Committee of the Institute. 
In this tabulation, the diameters for all yarns from 10 to 36 cut and U0, bS 
and 50 cut are set forth for singles, 2 ply, 3 ply, h ply, 5 ply and 6 ply 
constructions.

*A.S.T.ii. D 299-52T MT-003508
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A study of this latter tabulation reveals that the work is probably the 
mathematical development for ideal conditions and is not the results of actual 
measurements of typical yarns of commerce. For example, set forth below are 
figures taken from this tabulation.

Cut single 2 ply 3 Ply U ply 5ply._ 6 ply

10 .021*12 .0358 .01*38 .0516 .0568 .0630
12 .02196 .0328 .01*01 .01*63 .0519 .0572
U* .02035 .0301* .0372 .01*30 .01*81 .0526
16 .01905 .0285 .031*8 .01*03 .01*50 .01*91
18 .01795 .0268 .0329 .0378 .01*23 .01*61*
21* .0155U .0232 .0282 .0329 .0365 •ol*ol*
26 .011*91* .0223 .0271* .0315 .0351 .0385
30 .01391 .0208 .0253 .0293 .0328 .0359
35 .01287 .0192 .0231* .0271 .0303 .0331*

In reducing these figures to a common factor it will be found that for all 
cuts from 10 through 50, many of which are not set forth in the above tabula­
tion, the relationships between the six constructions are constant as follows,

single 2 ply 3 ply 1* ply 5 ply 6 ply

1 1.1*9 1,82 2.11 2.36 2.59

That is, tiie 2 ply yam in all diameters has a diameter 1.1*9 times that of the 
single yam, the 3 ply yam has a diameter 1.C2 times that of the single yam, 
the 1* ply yarn has a diameter 2,11 times that of the single yam, and so on.

In order that there may be an appreciation of the scope of the dimensions 
with which we are here working, there is set forth in Plate I, a graphical pre­
sentation of the ideal constructions above noted. The single yarns are drawn as 
true circles in each of the figures and the several small dotted circles, repre­
senting the single yarns, within the larger circles are made to overlap in 
order that the proper number of yarns may be made to fit into the prescribed 
overall diameters for the several plyed yarns. This overlapping will, of course, 
not actually occur, nor will the yarns remain truly circular, but rather each 
yam will become ellipsoidal and made to conform to the shape dictated by the 
plying operation. In tire same manner, the final shape of the plied yarns will 
not conform to a true circular cross section as shown but will probably have a 
shape roughly approximating the outline represented by the group of several 
small dotted circles within one unit.

The grade and composition of tire fibers which are to be made into the yarns 
and the amount of twist given the single yam as well as the composite construc­
tion will chiefly determine the extent of compaction which will be imparted to 
the finished yarns. This compaction is reflected in both the yarn diameter and 
in the density or ‘'cut" as yards per pound*

Each manufacturer apparently establishes the twist (T.P.I.) for a given 
yam on the bases of end use and the operating characteristics of the spinning

MS 004103 MT-003509 PRODUCED
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equipment used, Whether the yarn is to serve as a warp yarn or a filling yarn 
in live weaving of a given textile may serve to establish the amount of twist 
to be given. The tensile strength requirements for a given yam or for a tex­
tile of which the yam is to be constructed may define the units of twist.
The ability of a finished textile to take a treatment may also serve to deter­
mine how much twist will be required in order that the most desireable end 
product will be obtained.

These conditions and requirements are but a few of the many that may be 
taken into consideration when a manufacturer endeavors to establish the yam 
characteristics for a given production. Through experience and the educated 
judgement of the manufacturer in constructing the yams, the end use of the 
textiles produced therefrom are made to conform with the specified requirements 
and through such versatility have asbestos textiles been made to meet the 
multiplicity of industries requirements down through the years.

Determination of Yam Diameters

The determination of the diameters of asbestos yams has apparently never 
been the subject for unified or industry-wide consideration. The American 
Society for Testing Materials carries only one reference to a determination for 
yam diameter and that refers to glass yam in specification A.S.T.ii, D578-52 
wherein such measurements are made by optical means.

Most asbestos textile manufacturers are familiar with micrometer measure­
ments for the determination of the thickness of asbestos textiles and many have 
adapted this procedure for yarn diameter measurements. Other operators have 
made such determinations using the ordinary hand micrometer.

Optical methods are perhaps suited for determinations of single filament 
yarns such as glass yarns, however, we question the adaptability of such a 
technique for the determinations of staple fiber yarns whether they be composed 
of asbestos, glass, or other fibers due to the inherent unevenness of such yarns. 
This point will be discussed in more detail later in this report.

Micrometer methods for yarn diameter measurements can be satisfactory, if 
properly conducted. The use of the hand micrometer requires perhaps greater 
care than the drop-hammer type micrometer, however, with the proper technique 
either of the micrometer methods should yield significant information. The 
standard drop-hammer type micrometer used in determining the thickness of 
asbestos textiles requires that the face of the anvils shall be 0,375" ± 0,001" 
and that the top anvil shall canty a dead weight of 6 ± 0,1 oz, The use of 
this instrument as specified will normally yield reproduceable results, however, 
the weight of 6 oz, does cause excessive yarn compaction and distortion and the 
difference between hard twisted and soft twisted yam diameters are exaggerated. 
This difficulty could be greatly reduced by lessening the dead load from 6 oz 
to perhaps 2 or 3 oz., or be measuring a greater number of yarns at one time.

It would seem appropriate and desirable to develop a suitable instrument 
by means of which the diameters of yams in general and asbestos yarns in 
particular may be accurately determined. However, prior to such a development, 
the intended significance of such determinations should be established. For
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example, what relationship is to be expected between the actual yarn diameters 
and the thickness of a textile material into which it may be fabricated. The 
weaving technique, construction, treatments and degree of calendering on the 
final product can materially alter finished cloth thicknesses irrespective of 
original yarn diameters. Therefore, before embarking upon such a development 
it would probably be fruitful if the problem was first analyzed with a view 
toward determining the use to which such information might be put and as such 
what relavancy there might be between the actual or absolute diameters and the 
useful or practical value.

However, these considerations are beyond the scope of this investigation 
and no further attentions in this regard tdll be expended at this time.

Tarn Measurements

Instrumentation, A3 was stated earlier in this report, one of the objectives of 
this investigation was to determine whether or not seme method other than the 
micrometer method might be more suitable for measuring asbestos yarn diameters. 
The use of the shadowgraph was suggested and a comparison of the shadowgraph 
and the micrometer methods served as the basis for a part of this work.

In order that a truly comparative set of tests might be carried out, it 
was deemed necessary that an instrument set-up be devised whereby the yarns 
under investigation might be measured by the two methods simultaneously in 
order that conditions of atmosphere, yarn tension and any other variable which 
might be introduced as a result of individual testing procedures might be 
eliminated. Such a set-up was made wherein a Federal Thickness guage and a 
Bauch tt Lomb Projector (shadowgraph) were mounted side by side, six inches apart, 
and as the yams under test were reeled off the spools, they were fed through 
both instruments simultaneously and continuously. Readings on both instruments 
were taken at the same time at 36" intervals on the continuous yarn strand as 
it was unreeled from the spool. Ten continuous readings constituted one test.

Yarn Samples. The asbestos yarns included in this work were representative of 
materials produced by five of the member companies of the Institute, One 
member company furnished six spools each of five different types of yarn, a 
second company supplied two spools each of twelve types of yarn and the remain­
ing three companies furnished one spool of each 7, 11 and 13 different types of 
yarn, respectively. In all, there were thirty-five types of yarn included in 
this work, covering ten different cuts, four different grades and in plys 
from single to four ply.

Yarn Measurements, The yam measurement values are set forth in Tables I and 
!f« 'fable 1 includes the values obtained by the nicrometer method and Table II 
sets forth the shadowgraph values. Each of the five vertical columns represents 
the yarns submitted by each of the five participating companies. The horizon­
tal columns identify each of the yarns as to cut, plys and grade.

NIT-003512
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Table I

Micrometer Method

A B C D £

35/1 - Und. .0129 .011*2
35/2 - Comm, .0202
35/3 - Comm, .0251*
30/2 - Und, .0223
26/1 - Und, .0151 .011*1
2l*/l - Und. .0169
2l*/2 - Comm, ,0280
18A - Und. .0188
18/2 - Comm, .0268
18/1* - Und. .01*00
16/1 - Uhd. .0199 .0196 .0169 .0191
16/2 - Und. .0312
lli/1 - Comm, .0197
1U/1 - Und. .0206 .0192
ll*/2 «• Comm, .0318
lii/2 - Und. .0316 .0361*
12/1 - Und. .0231* .0221
12/1 - AA ,02025
12/2 - Comm, .0332
12/3 - Coram. .01*31
10/1 - Comm. .021*7
10/1 - Und. .0263 .0279 .0301*
10/1 - AA .0238
10/1 - AAA .0221* .0226
10/2 - Comm, .01*26
10/2 - Und, .03935 .01*39
10/2 - AA .0375
10/2 - AAA .01*10
10/3 - Comm, .0511
10/3 - Und. .05015
10/h - Comm. .0586
8/l •• Comm. .0271* .0298
8/2 - Comm, .01*77
8/2 - Und, .0776
8/3 - Coram, .0567

MS 004107
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Table II
Shadowgraph iiethod

A B c I) £

35/1 - Und. .0220 .0194
35/2 - Comm, .0260
35/3 “ Comm* .0325
30/2 - Und. .0315
26/1 - Und, .0195 .0185
Zli/l - Und* .0230
24/2 — Com, .0395
18/1 - Und. .0270
18/2 - Comm. .0365
18A - Und. .0555
16/1 - Und. .0323 .02775 .0295 .0285
16/2 - Und. .0385
14/1 - Comm. .0335
U*/l - Und* .0395 .0305
Hi/2 - Com, .0lt30
lit/2 - Und. .0505 .0419
12/1 - Und. .0351 .0350
12/1 - AA .03375
12/2 - Comm. .OU95
12/3 - Comm. .0565
10/1 ** Com*. .0396
10/1 - Und. .03725 .0350 .0430
10/1 - AA .03825
10/1 - AAA .03675 .0299
10/2 - Com. .0485
10/2 - Und. .05775 .0520
10/2 - AA .05775
10/2 - AAA .06375
10/3 - Comm. .0690
10/3 - Und. .06975
10A - Com. .0703
8/l - Com. .0427 .0Uit5
8/2 «• Com. .0825
8/2 - Und. .0910
8/3 • Com. .0790

MS 004108
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w Analyses of Results

It will be observed that the shadowgraph readings are all much greater than 
the readings obtained on the micrometer and are in reality only estimates of 
true diameters since the fuzzy character of an asbestos yarn is so pronounced 
that accurate determinations are impossible. This being so, the reliability 
of such determinations was considered untenable and the micrometer measurements 
only were adopted as the basis for results which follow* In an effort to pre­
sent some of the information here determined in a manner most readily under­
stood the data procurred for the 10 cut yarns is presented graphically on 
Plate 2.

In this graphical presentation there are two sets of values for comparison 
and reconciliation* The solid line defines the yarn dimensions for various 
plys of ten cut yarn on the basis of the ideal computation as described earlier 
in this report. The actual values obtained in this work for the several samples 
of 10 cut yarns received, measured by the micrometer method, are also plotted on 
this chart and the average values of all of those determined are connected by 
the dotted line* There are too few samples of three and four ply yarns to 
really justify the established averages as here shown, however, the trend of 
the curve would indicate that such results might be expected*

It will be observed that the ranges for values for the singles and 2 ply 
' yarns as here measured are quite wide, ranging from *0221; to *030U in the single

yarns and from *0375 to *0U39 in the two ply yarns. It is rather difficult to 
evaluate the effect of grade on diameter since only one manufacturer supplied 
more than two grades in these two types* In the singles yarn, one manufacturer 
supplied samples in Underwriters, Grade AA and Grade AAA, and the same grades of 
samples in the two ply yarns. In the singles yarn group, the diameter diminishes 
as the grade improves, however, in the two-ply group the Grade AAA yarn shows 
the greatest diameter, the Grade AA yarn shows the smallest diameter and the 
Underwriters grade is intermediate. However, in general, available information 
would seem to indicate that for yarns of the same cut the diameters will vary 
inversely with the grade. Reference to Table I will bear Cut this observation 
as in the case of company B, 10 cut, singles: company C, 8 cut, 2 plyj and 
company £, 10 cut, singles*

Referring again to Plate 2, it will be seen that the deviation of the 
actual measurements from the ideal determinations increases with the number of 

' yarns plied. For example, the average overall yarn diameter for the two-ply
yam is *00U5 inches greater than the ideal, the three ply yam is *0060" greater 
than the ideal, the four ply is .0070" greater than the ideal, and so on*
These same relative relationships appear to exist in the other yams considered 
in this work*

n

Conclusions
MS 004110

As a result of the investigations here conducted several basic observations 
may be made, however, the number of yams submitted and the number of tests 
which were therefore possible was so few that undefiable conclusions should not 
be drawn. Nevertheless, the data here determined and submitted would appear to 
indicate the following facts to be true*

MT-003516
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n

X* The measurement of the diameter of asbestos yarns should be carried out 
on a direct reading type micrometer. Neither the ordinary hand micrometer nor 
the dead weight mocrometer such as is used in the determination of cloth thick­
ness are perfectly suited for such measurements and the development of a suitable 
instrument for such work would seem to be desirable.

The utilization of a shadowgraph for such determinations does not appear to 
have any merit due to the fuzziness and unevenness of asbestos yarns. The 
establishment of the true or absolute diameter of such yarns is very difficult, 
if indeed possible, by this means and must be a mere approximation on the basis 
of the images so reproduced.

The development of the most suitable micrometer for such determinations 
will probably require some study and investigation, however, it would seem, at 
this point, that perhaps an instrument with an elongated foot or anvil and a 
more sensitive gauge would prove most practical. With a foot, perhaps 1M in 
length and a lesser load on the top foot, there would be less of a tendency for 
distorting or compressing the yarn and in measuring over a greater length, an 
averaging effect would be probable,

2, The diameters of a series of asbestos yams for any given cut may vary 
over quite a wide range depending upon, l) the turns per inch, 2) the batch com* 
position of the raw materials in relation to amount and grade of chrysotile, 
the amount and type of cotton, the extent and effectiveness of the fiber open­
ing, and the conditions at the spinning frame, 3) the end use for which the yarn 
may be intended.

The data set forth in this report indicates that there may be marked dif­
ferences in diameters between the yarns of like cut produced by different manu­
facturers, such differences undoubtedly being by design, in some cases, and by 
difference in manufacturing techniques inherent in each manufacturers type of 
operation, in other cases. The differences noted between yarns of the same cut 
but different grades for the same manufacturer would appear to be, in general, 
consistant with all manufacturers. That is, for yarns of the same cut, the 
diameters decrease with increasing grades,

3, The diameter range for yarns of the same cut submitted by various manu­
facturers for this investigation appears to be in excess of a reasonable toler­
ance, For example, the diameters of three 10 cut, single ply yarns submitted by 
three different manufacturers were .0263", ,0279" and ,0304”, a range of O.Obl". 
According to the ’’ideal diameter table", the diameter difference betxjeen 10 cut 
and 11 cut single yams should be ,02bl2" less ,02293” or ,00119'’ and the dif­
ference between 10 cut and lb cut single yarns should be ,02bl2’’ less ,02035"
or ,0377", In other words, the range found for the three Underwriters grade 
yarns measured, covers a greater difference than would normally expected between 
10 cut and lb cut yarns. On the other hand, the one Commercial grade yam sub­
mitted was within ,00058" of the prescribed diameter} the Grade AA, ,00032" off 
and the two Grade AAA yarns were off ,00162",

In the case of the two ply, 10 cut yams, the Underwriters Grade yams 
covered a range of ,00b55" or nearly 3 cuts,

MT-003517
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However, it should be realized at this point, that the yarns here under 
consideration, although at variance as regards diameter, were presumably com­
mercial items and as such were or could ultimately be incorporated into tex­
tiles which, again presumably, would meet with approval as far as specified or 
tolerable thickness is concerned,

U, Finally, the relationship between yarn diameters, as measured by pre­
sently known and accepted methods would seem to bear little or no significant 
relationship with finished textile thickness. Yarn density, expressed as 
"cut" would seem to provide more relavcnt information and through the control 
of this factor within limits, the unique characteristics of each manufacturers 
spinning and weaving techniques are engaged to the end that the final products 
of the industry are maintained well within specified limits.

n

r
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INSTITUTE, HOTEL W/HEIdC, PHILADELPHIA, PEITSYLVAI'IE - OCTOBER 6, 195k, .

IE ATTEHDAHCE:

John Dc LcCluer, Chairman 
Southern Asbestos Company

Johns-1 ianville Corporation 
tJ. il. HcAlpine 
K, Q, Seyard 
J. L. Tucker

American Asbestos Company 
E. C, Cutler .

Keasbey L tiattison Company 
R'. L: Lanz

. C, R, Frederick
Ce l--e Hutchcroft

Philadelphia Textile Institute • 
iio C. Lhaw

Eaybestos-ilanhattan, Inc-,
II, Wr. Oliver 
Ii«, S,., Laier

The first item of business was to consider the recent draft of IIIL-C-10316 
under date of August 10, 195k as prepared by the Detroit Arsenals This issue 
is the result of recommendations made by the joint efforts of the Technical and 
Sales Promotion Committees at the Larch 1954 meeting at which time two members 
of the Agency from the Detroit Arsenal were present, Iiessrs, Reynar and Johnson,

In paragraph 1-2-1, it was recommended that Grade A be changed from 98m to 
99% to conform to ASTrl grade AAAA, and that after each grade designation, the 
word “minimum" be added*

Regarding the change of Grade A from 98b to 99m, there was considerable 
discussion. In this connection, Raybestos-ilanhattan stated their position as 
follows:

"The asbestos content of Crude A cloth shall be a minimum of 99m,
This minimum asbestos content wi11 mche the Grade A cloth conform to the 
AAAA grade recognized by ASiVi and ATI, while the asbestos te:rtile industry 
does not have a 98b minimum grade0 .

It is felt that Government grade A or ASTil grade AAAA should be 
specified for applications in which no organic content or inflammable 
material can be tolerated. This guaranteed minimum of 99m is only a pre­
caution as the pure fiber going thru the cards may pick up a trace of 
cotton from the card clothing left behind by prior runs of mixes containing 
cotton. It seems the Arsenal would have need for the best quality ob­
tainable and hence should not compromise with an in-between grade that 
does not have official standing in the producing industry,,"

However, since there was a difference of opinion on whether Grade A should 
be of 96b or 99%, a vote was taken wherein the majority of the companies 
favored 99b for Grade A,

At the end of paragraph k-3-2. on Asbestos content a sentence was added as 
follows:

"The Asbestos content of metallic Cloth shall be MT-003519 
determined after removal of the tdre,"

W M.«Wf'
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Minutes of Technical Committee meeting Page 2

In paragraph it-3-6-2, after heating* a phrase was inserted in line 5 after 
the V7ord "air circulating oven" to specify the number of cubic feet of air per 
minute to conform to that as specified in the latest Uestinghouse specification 
on cloth which is as fellows:

Adjust the air flew for not less than 100 or more than 200 CFII 
with an admission of fresh air equivalent to 2 to 5 CF;I0

In Table I, the first cloth under grade C, there apparently is a typographi­
cal error* The weight should be 1;1;0 instead of 1.50 and the ATI designation 
should be 22P16 instead of 2i;?l6,

In Table II on metallic-wire inserted cloths, the column headed "Asbestos 
Content" was changed to "Grade" and under this heading, the letters indicating 
grade were substituted for the numerical values . Also in this table* an addi­
tional 3:0 lbs/sq„ ydr cloth was added to the list slightly different from the 
one already included therein* A mo'.inn bp i'rc. Lanz, seconded by nr9 Tucker* and 
carried that the existing 3*0 lb- e'eth ce designated b7 i.-vIlQX and that the one 
added be designated by 1*3*jlO to differentiate the two cloths, .

In Table III, the last column appeal's as "Industrial Designation", This 
was changed to "ATI Designation" to conform to the headings in Tables I and II® 
Other changes were minor, consisting of corrections of typographical errors* '

• On Specification ITL-C-7637 (USAF) which is an issue from bright Patterson 
Air Base at Dayton, Ohio, the committee reviewed this and recommended certain 
changes for a final draft-, In Table I, concerning the untreated base cloth, a • 
tolerance of ± 7n was recommended on the weight and ± 1 for the number of ends 
and picks* An additional column for /TI designation was added* Regarding the 
weight of the finished treated cloth, there was a difference of opinion on the 
tolerance of weight* The only two coj,pain.es who manufacture this cloth are 
Johns-Iianville and Raybestos-manhattan* J,ii; favors using the weight values as 
minimum values, while R* R, favors using them as standard with a plus or minus 
tolerance* No agreement was reached and these two companies were requested to 
consider this matter further toward coring to a. common solution*

In paragraph 3-5-2, the wording was changed as follows:

. "The coating shall be suitably applied and cured and/or 
vulcanized on both sides of the base cloth;"

To paragraph 3-5-2, a line was added at the end of the paragraph as follows:

"If the coating cannot be separated from the cloth, the 
adhesion shall be deemed aoceuiable,"

Otherwise, there were no changes recoiiEusnded, The Agency has requested and is 
awaiting our Committee’s revision of tills specification.

IVIT-003520
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liinutes of the Technical Committee Meeting Page 3

The ATI list of iietallic Cloths was again reviewed, One correction and 
three additional cloths were included in the final list, which is presented 
below,

October 6, 195U - Revision 

ATI List of iietallic hire Inserted Asbestos Cloths

lbs. ATI Hind Harp Filling Ends Picks Grades
Sq, Yd, Style

No0
of

Uire
Yarn Yarn Inch

(’Warp)
Inch

(Filling)
Available

2; 00 321-0.2 B 1221 1211 19 19 ceu0
2; 23 36M10 B 1021 lOil 13 8 ctu.
2 .,70 1&M10 B 1321 1021 18 9 C*USAA»
2,70 Will? B ?2i 921 17 8 c,u.
2,75 WiHlli B lh‘> 1 1321 20 10 AA
2,75 WiMS B 622 8n 1U 11 AAA
2c75 WiM8 i-I 822 ■Cii Hi 11 AAAA
2 k 80 hsm B 822 .. 811 Hx 10 C-
3c. 00 uemo B 1022 1021 18 8 C.UcAAA*
3o00 ii&aox B 1021 20 10 AA
3,10 5010.0 M»B 1C22 1022 Hi 10 AAA
3,25 521-n.O B : oil 1021 20 10 AA
3,50 56M10 M 1022 1022 18 9 AAA
luOO 6WH0 B 1022 1021 22 10 AAA

II **. Monel B » Brass

The above list is being presented to the Sales Promotion Committee for 
their use as they see fit, such as inclusion in the next revision of the 
AcTtI» Handbook,,

In the afternoon session, the Sales Promotion Committee met jointly with 
the Technical Committee, Members of the Sales Promotion Committee present were:'

Keasbey A Mattison Company 
A, Ee Whitfield, Chairman

Raybestos-Hanhattan, Inc.- 
J* A, Bettes

American Asbestos Company 
At jl* Scanlan

Johns-iianville Corn,
E0 A, Schuman 
li, Gt lioffer

Southern Asbestos Company 
Gr J, Harris
J, T, Griffis MT-003521

Union Asbestos A Rubber Co*
A0 Rc Byrnes

The two committees meeting jointly again reviewed the recommendations in 
i iIL-C-10316 and hIL-C-7637 and made joint approval of them. Also, the list of 
Metallic Cloths as prepared by the Technical Committee was jointly approved.- -

The Technical Committee Committee then met singly and discussed the Table 
on Braided Tubing, A few additions and changes were made and some data is yet 
to be received from individual companies- III’* Tucker proposed a method for _
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measuring I,D„ by using a tapered mandrell. Ke shoved models of two mandrells 
made from aluminum metal, one tapered from a point at one end to 1" diameter 
at the other end. The other manure11 tapered from 1" diameter at one end to 
2" diameter at the other end0 Each mandrell was approximately 15” long-,

The method of using is to slide the tubing on to the tapered mandrell 
up to where a snug fit is obtained a.id note the diameter of the mandrell at 
that point, A cylindrical mandrell of t..et diameter is then inserted in the 
tubing and the 0o D, determined from ihich the wall thickness can be calculated. 
It was suggested that individual companies try this method,,

BRAIDED TUBING TOLERANCES & METHODS OF TESTING

Company IJL. Toil eranr-e Wall 'ITi.r.Viass 
Tole..vn:oe

. Weight' Methods of Test 
Tolerance I.D. Wall WtG

Southern Asbestos l/32'’xl less ^0->j/6L
Over l/32 Incl, l/S

-0 ->1/32
Over l/8 -QML/16

Raybestos-
Hanhattan, Inc0 DITTO

Johns-Manville DITTO .

Worn 1/9a tl/Qx tlZ

” 1/32 ±1/32 
Above 1/32 ±3/6k

DITTO DITTO

DITTO DITTO

Tapered l/2Diff Flat

Mandfell OD-ID
1

DITTO DITTO Flat 

DITTO DITTO Flat

Union i:ot EEPXTSD

Keasbey &
Mattison Company l/l6 & under -Cb-1/6!^ l/32 <&l/6k ±105

over l/l6 Inc, l/k
-0 + 1/32

over l/k -0 + 1/16 1/16 to 1/8 ± l/32

DITTO DITTO ITOT 
REPORTED

A project of trying a wet method for determining per cent dust in asbestos 
fiber trill be tried *s round robin test. The method in general consists of 
malting a slurry of a weighed sample of fleer in warm water to which previously 
has been added a small per cent of Deceresol 0oT„ (Wetting Agent), The effect 
cf the Deceresol is to distinctly separate the fibers from each other forming 
a slick slime, When this is diluted with more water and placed in a tall 
cylindrical glass jar, the fibers, being separated and slick, allows the dust 
particles to slip between them, ■‘■'he fibers will for most part settle to the 
bottom, others to the top but the dust remains suspended in the tall column of 
water. This gives a means of separation. The fiber can be removed and dried 
and weighed, while the water containing the dust can be evaporated and the dust 
weighed. Detailed procedural directions will be issued to all members. llr* 
Tucker agreed to send identical samples of Canadian 3E-3il fiber to all members.

Time did not permit discussion of plain tapes, although it is an active 
item on our agenda.

In connection with Military and Federal Specifications, a standing committee 
was appointed to meet with the appropriate Agency when and if it becomes necessary 
for the Asbestos Textile Institute to contact the Agency relative to specifica­
tions, This committee consists of J. L, Tucker, C„ R. Frederick and H, C. Shaw,

John D. McCluer PRODUCED
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XUvUTES OF THE i JEETI'rG OF THE TECHNICAL COMMITTEE OF THE AS3EST0S TEXTILE 
INSTITUTE AT HOTEL WARWICK, PHILADELPHIA, PENNSYLVANIA, DECEMBER 1, 195U,

IN ATTENIwICE

Southern Asbestos Company 
John D, HcCluer, Chairman

Eaybestos-j-ianhattan, Inc, 
II, S. Uaier 
H« W. Oliver

American Asbestos Co, 
E, C, Cutler

Johns-Kanville Corp,
Keasbey & Mattison Co, 

R, L, Lanz 
C, R. Frederick

Wilbur Van Tine 
K, Q, Beyard 
J, L, Tucker

Philadelphia Textile Institute 
M. C, Shaw

The first item of business was to consider the Interim Federal Specification 
SS-C-OOI166A of October 8, 195k issue which is a specification developed by the 
Navy Department, Bureau of Ships. This revision is the result of the Institute’s 
recommendations in February 195k at which time Dr, Shaw and Mr, Frederick con­
tacted Hr, Chilcote ef the Agency, The Agency has accepted the tensile values 
recommended at that time by the Institute. This brought up discussion in our 
present meeting as to whether we should retain these values which were adopted 
by the Institute at a time when fiber was less plentiful and more inferior in 
quality than at the present time. In the discussion, it was pointed out that 
if we raised the tensile values of cloths mentioned in this specification, we 
would in order to be consistent, need to re-evaluate the tensile values in the 
entire ATI list of cloths in the light of present day realistic values. This 
led to a motion by Hr, Lanz which was seconded by Mr. Tucker and unanimously 
carried, that the Technical Committee review the tensile values in the entire 
ATI list of cloths in cooperation with the Sales Promotion Committee.

No further action was taken at this time by the committee toward re-evaluating 
the tensile values in the subject specification but this was deferred until the 
afternoon joint session with the Sales Promotion Committee. However, a few other 
changes were recommended by the Committee. It was recommended that Grade A 
Class 3 Cloth, which is the Asbestos-Glass combination cloth, be classed as 
class 5, since this cloth is known as class 5 in the original SS-C-I166 and has 
been catalogued by the Agency as class 5 for a long time. Also, that the 
"After Keat" tensiles be given a uniform per cent retention of the "As Rec’d" 
values. That the weight tolerance of Grade C, Class 1 wire inserted cloth be 
7% instead of $% to conform to the 7% allowed in all other cloths in this 
specification.. That an additional sentence be added to paragraph U-3-1-3 as 
follows:

"The Asbestos content of glass reinforced or wire inserted 
cloth be determined after the glass or wire has been removed,"

MT-003523
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That the construction of Grade A Class 2 be left unchanged, that is,
19+1 ends, by 10 + 1 picks per inch. That the Agency be requested to clarify 
what constitutes a "unit" as mentioned in Paragraph 5-1-2-3*

Specification 1UL-C-UH7 was again reviewed for further comments. In 
Table I Type II cloth, the picks should be 11 4 1 to conform to the ATI list 
and also to IIIL-C-10316. Also, the color stripe should be Blue to agree with 
Paragraph 1-2-2, In Type III cloth, change picks to 10 ± 1 to agree with ATI 
list and change thickness in same cloth to ,070" ± ,010", Also, in Type III 
Cloth, have alternate construction of filling with one or two wires. In Table II 
Types VII and VIII tapes should have thickness tolerance of ± *032" Type IX tape, 
after 5 Binders per inch should be added ± 1, It was suggested that the Agency 
clarify what constitutes a unit of tape as mentioned in Paragraph 5-3-1# It was 
recommended that the color stripes as shown in Paragraph 1-2-2 be indicated for 
cloth only but not for tapes. In Table II Type VI tape, the warp should be 1030 
instead of 1020 yarn. Specification ilIL-C-103l6 was likewise reviewed and com­
ments made as follows. To improve the wording of first sentence in Paragraph 
It—3—1 to 1

. ; "A strip It" in width shall be cut along each selvage edge 
: of the sample and discarded,"

In Table III for Grade B Cloth, the temperature for heating the cloth should be 
750°F in order to be consistent with the other grades. In Table I, as a Grade C 
Cloth, add 21 P 16 with construction same as in ATI list.

In the afternoon session, the Sales Promotion and Technical Committees 
met jointly, Lembers of Sales Promotion Committee present were:

Keasbey & Kattison Co, . Johns-Manville Corp,
A, E, Whitfield, Chairman E, A, Schuman

W, G. Hoffer
Union Asbestos & Rubber Co, F, J, Waken ■

A, &, Byrnes
_ Southern Asbestos Co,

Raybestos-Manhattan, Inc, J, T, Griffis
J, A, Bettes G, J, Harris

In discussing the Interim Federal Specification SS-C-OOI166A, the Sales 
Promotion Committee recomnended to the Technical Committee that the tensile 
values be revised back to the values shown in the original SS-C-U66, The values 
in the interim specification are the same as those adopted in the ATI list at a 
time when good fiber was not available. The contention for this recommendation - 
was that it would strengthen the statement recently made that quality fiber is 
now available in sufficient quantity, and also that it would tend to prevent 
manufacturers who are non-members of the Institute from meeting the specification 
with inferior cloth. After considerable discussion without reaching a unanimous 
decision, it was apparent that no conclusion could be reached in time to respond 
to the Agency by December 15, which was the dead line for response to the interim 
specification.

MT-003524
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To obtain a possible extension of tine. Dr. Shaw talked to Mr, F, II, Gantt, 

Bureau of Ships, Washington, D, C,, by telephone during the course of the 
meeting and obtained a verbal extension of tine until January 15, 1955. In the 
meantime, two member companies agreed on values which they recommend for cloths 
in this specification. Values shown below. These two companies were Raybestos- 
Manhattan, Inc, and Southern Asbestos Company, The other four companies were 
requested to let Dr, Shaw know by December 8th, whether these same values will 
be acceptable to them.

Tensile • As Received
Warp Filling

Grade A
Class 1 100 kS
Class 2 80 hO
Class 5 90 60

Grade B
Class 1 100 h$

Grade D
Class 1 130 55
Class 2 85 i*5

The Technical Committee then met singly and covered Braided Tubing,
Plain Tape and Dust in fiber determination. The data presented to date indicates 
that three member companies agree on tolerances for I. D. and wall thickness.
All agree on ± 10£ tolerance from the nominal on ft/lb and all agree on the Flat 
method for measuring ft/lb. The problem ahead involves averaging the ft/lb, for 
any given style as made by all manufacturers and using these average values as 
the nominal in an ATI list, Three member companies agree on following tolerances 
and other members are requested to advise Hr. Oliver whether these are acceptable 
to them.

I, D, Tolerance Wall Thickness Tolerance

1/32" A less -0 
Over 1/32" incl. 1/8" -0 
Over 3/8" -0

+ 1/6U" Nominal l/6h" 
+ 1/32" Nominal l/32" 
+ l/l6n Nominal

above l/32"

t iM" 
* 1/32"

t 3/6!;"

Mr, Tucker agreed to bring a tapered mandrell for measuring I,D. and a 
Cady gauge for wall thickness to our march meeting for members to use on samples 
of tubing which they had previously measured by their conventional method. This 
for comparison of results.

On plain tape, considerable data has been accumulated, tho enough has not 
been assembled for a complete list. Members were requested to send to Hr, 
Frederick all missing data as soon as possible. Data assembled so far indicates 
tolerance on ft/lb, to range from ± T% to * 10£, on total ends ± 2, on picks/inch 
from + 1/2 to ± 1, on width for 1" and under ± 1/32" and for widths over 1"
* 1/16" on thickness $ 003 for thin tapes to -,005", + ,010" on thick tapes. On 
per cent dust in fiber determination, Iir. Tucker has supplied each member with 
identical samples of villowed 3R-3ii fiber. He indicated that the willowing had

MT-003525
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been very slight so that the sample was substantially the same as received from 
the mine. Using the same sample, Hr, Hutchcroft of Keasbey St Hattison used a 
Clark Rotray-screen classifier. In the test, two discs having l/U” and 1/8" 
circular perforations and two screens of 30 and 100 mesh were employed with the 
-100 mesh fraction being defined as dust,. Following are the results of the 

evaluation*

Using the method suggested by Southern Asbestos and described in the 
recent memorandum, sufficient time has not been available for a complete round 
robin test. Southern reported dust in the same sample by this method
and only 6,03£ dust by the Quebec Shaker screen method. In any case, there is 
considerably more dust in fiber than will be shown by the Shaker screen method* 
More will be reported on this ~or by the use of other methods by the time of the 
next meeting*

Fraction Weight Per Cent

Plus lA» disc 
Plus X/8" disc 
Plus 30 mesh

29*9%
16.#
12.#

Plus 100 mesh 
liinus 100 mesh

John D. McCluer

MS 004120
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