MINUTES of the Mceting of the
Tcehinieol Committece held Septe
14, 1951, ot the Warvick Hotcl,
Philadelphia, Pa.

IN ATTENDANCE:

Je« s Yicoaver, Choirmon
RAYBESTOS-IANHATTAN, INC.

KEASBEY'& MATTISON CO. AMERICAN ASDLEGSTOS THXTILL CORP.
C. Re Frederick E. C., Cutler

C. Re Hutchcroft
SOUTHINN ASDISTOS CO.
JOHINS-MANVILLE CORP. Je D. McClucr
Jo La TU.CKOI‘
_ RUTGERS UNIVERSITY
M. C. Shov

l. The Chairman ccllcd the mecting to order and asked the Scerctory
to rcad the lidnutes of the last mecting held Junc 7, 1951. Therce
bcing no additions to the linutcs as rcad they were unanimously
approved,

2. Thc first subjcct prescnted for discussion concernced spcecifica-
tions for thickncss of asbestos cloths. No action covering such
spcecifications have os yct been officially considercd by this
committce, however, duc to’somec apporcnt inconsistcneics in pub-
lished deta in this rcgard, it was fclt that o rewvicw of this
subjcet wes now in order. Following o discussion covering the
informetion at hand it was agrced that morc complcte data would
be nceessary for study before action and possible rccommendations
could bc considercd. It was thercforc moved by C. R. Frcdcerick
that "cach member company shall prepare and have rceady for the
next mceting o complcete tebulation of 2ll, or as many cloths &s
possiblc, as they comc from thce loom and after caolendering.™
This motion was scconded by E. C. Cutler and uncnimously approved.

3. Thc next item on the egenda ves a report by the Fellow concerning
the status of the Fcllowship rcport on the 4Lbradoflcx that has
been in preparation for publication in the 4.5.T.H. Bulletin.

The Fellow reportced that the article has been rewritten in accord-
ance with the instructions of thce Tccehnical Committee and is now
in thc hands of the Editor of thc Bulletin for revicw.

4. Thec ncext subjeet to come before the mecting concernced spceeifica-
tions for braidcd tubing. The Scerctary submitted o tabulation
of all of thc construction dato on braided tubing as rcccived
from 1) Johns-licnville Corp., 2) Southcrn Lsbostos Co., 3)
Raybestos-Monhattan, Inc., 4) Kcasbey & Mottison Co. Following
& discussion of thc tabulation it was agrccd that cach member
vrould thoroughly reviecw 21l of the data and confer with the monu-
facturing department of his company to asccrtain their vicws on
the subjeet. The subjcet will be considercd again ot the next
meeting of this committec with o vicw towerd establishing speci-
fications for thcsce materials.
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Also includcd in this discussion was o review of the methods
uscd for decternining weight, length and well thickness of braided
tubing. Thc I'cllow submitted a proposcd method for making thesc
determinations and the discussion vhich followed, covering this
proposacl, indicatcd that there was a wide range of vicews rcgerd-
ing this subject. It was acgreed thorcfore that 1) cach member
vrould rcport at the next mceting regarding his companyt's rccoun-
mcnded method for moking thesc determinations and 2) the Scere-
toary will obtain 25 yards cach of three diffcrent sizes of braided
tubing and will submit 3 yards of cach to cach nembor company
for thec dectermination of weight, length and wall thickncss by
their reccommended proctice, the results to be reportud at the
ncxt mecting.

The next subjcet on the agenda concernced aluminum foil cled
asbestos clothe The Fellow rcportcd: that arrongements have been
complcted with Shellmar Products Co., Mt. Vcrnon, Ohio to proccss
o 12 yord somple of Commercial Grode cloth in accordonce with
prcscnt idecas conccrning such o construction. To dote, there
has been no report from this convertor and it wes agrcecd that
further considceration should be deferred until this information
beceomes availablce.

The next subjcct for discussion concerncd the request for infor--
nation reccived from A. ¥Wayne Bitner, Pennsylvonia Statce College,
in rcgard to the usc of asbestos textiles in the construction of
portable fircproof substations for coal nincs, In view of the
critically short supply of asbestos textiles for established cs-
scntial uscs it was unanimously agrced thot in the intercest of
nc.tional defensc it would be impractical to consider such oppli-
cations ot this time,

The final discussion of the mecting’ conccernced Federal Specifico-
tion liIL-C-10216 (ORD) deotcd Moy 24, 1950--Asbestos Textiles for
Trensportation Equipncent. There appearced to be some very oppar-
cnt crrors in thcse spceifications and it was agreed that the
Chairman should investigatc this motter in morc dctail in pre-
parction for o further discussion of thce subject ot the next
meeting of this Committce.

There being no further busincess to come belforc this session, it
vas unanimnously cgrceced that the mecting be adjourncd.

Myril C. Shaus,
Scerctary
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HEAT AGING TEBSTS FOR ASBESTOS TELTILES
INTRODUCTION

The so-called "Heat Aging Tests" as presented in the Specifica-
tions of A.8.7.M., the Navy Department and Vestinghouse LElectric
Itanufacturing Corp., have been found to be inadequate 2s test methods
for evaluating the thermal degradation characteristics of asbestos
textiles, In Fellowship Reports No, 11 and Wo, 12 we endeavored to
point out the reasons for some of the inconsistencies in results
which may be obtained, chiefly as a result of variations in the inter-
pretations of the techniques which are to be followed in conducting
such tests, aAmong other things, it was established that the pre-
scribed time duration of 5 minutes for such tests is in the range of
extreme critlcalness as regards the degradation of the organic por-
tion of such textiles and 1t was recormended that a longer period be
observed to overcome the possible errors introduced by this factor,

At a meetling of the Technical Committee held on November 30,
1949, a further discussion of this matter was pursued and representa-
tives of Keasbey & llattison Co., and Joans-llanville Corp., reported
upon work carried out in thelr respective laboratories in connection
with this test, Keasbey & llattison Co, summarized thelr worlt as
follows:

"The tensile strength before heating or air dry gave us an
average tensile of 75,1 pounds, range 05 pounds to 62 pounds
and standard deviation of 4,07 pounds for the 35 specimens
tested., The old method of heat treatment (five minutes)
before tensile testing gave us an average of 43,2 pounds,
range 62 pounds to 31 pounds, standard deviation 6,72 pounds,
for the 35 specinmens tested, Tentative llethod "B", using
& ladder-like frame holder and heating the spcclimens for
twenty minutes bofore testing gave us an average tensile
of 32,3 pounds, range 49 pounds to 24 pounds, standard de-
viation 5,57 pounds for the 35 specimens tested, Tentative
¥ethod "¢", using o wire screcen holder and heating the
gpecimens for twenty minutes, gave us an average tensile
of 31 pounds, rangc 44 pounds to 27 pounds, standard devia-
tion of 3,75 pounds for the 35 specinens tested,

There 18 1little or no significant difference between the
average tenslile of the two tentative ncthods, but there is
a great difference between either tentative method and the
old five minute method of heat treatment, Therec is a drop
In tensile of 25 per cent to 30 percent between the five
minute method and the two tentative methods, The standard
deviation of the tentative nethod using the wire screen
holder was much lower than the other tentative method, so
this indicates that the wire screcn holdcr method is the
better of the two tentative methods,

The tentative method using the wirce screen holder was de-
finitely the best of thc methods studied during this ex-
perinment, The sanples werc much easier to preparc, the
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range and the standard deviation were smaller, It 1is
recommncnded that further tests be made on like cloths and
other typcs and grado of cloth using this method of

heat trcatment,

Johns-Manville Corp, reprecsentatives reported & finding which
heretofore had apparently gone unrccognized but appears to be quite
significant, In their work it was found inpossible to maintain a
constant tempcrature of 300°C during the course of a test and the
cxtent of deviation was so grcat as to prescnt an intolcrable varia-
tion in results, The possible reasons for this temperaturc varia-
tion were discussed by the Committee and it was suggested that a
check of this condition be made in the furnaces of the scveral
laboratories in an effort to establish more information in this
connection,

In light of all of the facts at hand follovwing the last meet-
Ing of the Technical Committee, the Fellow again anproach\d the
problem with a view toward (1) checking the findings of the various
latoratories as reported to date and (2) devoloping a skeleton
form around which a suitable set of sgpecifications for the subject
test might be drawn,

It has becn obvious from the outsct that the nethod of deploy-
ing the samples while under test is quite important and unless this
part of the proccdure ig carefully standardized it may contribute
markedly to the attainment of inconsistent results, This considera-
tion motivated onc of our nost recent developnents and in a later
scction of this report a simple device for mounting the test speci-
mens 1s described,

The question of the nost suitable type of furnace and control-
ling mechanism wherein such tests arc to be carried out 1s important
not only from the standpoint of providing suitable standard condi-
tions for the test but also from the standpoint of econoumic practi-
cability, It will probably be quitc difficult, if indced possible,
to prescribe a standard furnacc set up and hopc to have everyone
rigldly adhere to thesc spcecifications, It would be morc advisable,
if pcssible, to prescribe linits of tenmperaturc and atmospherc con-
trol which must be maintalned; permitting ecach operator to devclop
his own mcthod and technique within his available cquipment, whercby
the above prescribed conditions may be nect, With this thought
in nind, we have made scveral exploratory runs in our furnace and
have developed 2 set of conditions which we feocl nmight serve to
provide the basig for a rcasonably reproduccable spcecification,

EXPERINSHTAL TORK

Specimen Holder

The proper method of deploying the samples within the furnaco
during the heat aging test has rcceived o considerable amount of
attention from 21l who have been confronted with this test, The
most desirablc mecthod 1D, of course, the most convenient method
and the degrec of convenlence is usually differcnt for each operutor,
Thercfore, therc arc probably as many mcthods of handling this
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problen as there are tcchnicians conducting the teost, It has been
gstablished that variations in the methods cmployed may contribute
to crroncous rcsults and in view of this fact, somec standardization
of thls step must be cffcected if such inconsistencics arc to be
rcduced,

To this cnd we have constructed and uscd in all of thec work
included in this rcport a frame which is sinplc in design, light in
welght, caslly handled and gquickly loaded and unloadced., Drawings
of this framc arc shown in Figurcs 1 & 2, It is constructed of 3/32"
drill rod bont and welded into the shape as shown, A front section,
consisting of an L-shaped picce of galvanized iron with four 1/3"
holes 1s so disposcd to accommodatc the four cxtending pins and it
serves &8s a support for tho front part of the frame, In assenbling
the unit, a Jig 1s uscd which punches four holes in the five cloth
specimens to be tosted, the holes being at the corncrs 3/4" fron
the onds 1n the 6" dircction and 1/2" from the sides in the 4"
dircection, Thec cloths so punched arc slipped onto the rods and arc
spaced 9/16" apart with ccramic spaccrs scparating cach cloth from
the adjaccent onc, Dummy cloths arc placcd in the first and seventh
positions and cloths under test arc placcd in tho romaining positions,
The cntire unit may be casily slipped into and rcmoved from any
suitable furnace mufflc,

The cost of tho matcerials for cuch o frame 1g around 50 conts
and the labor involved 1s not too extensive, Thoreforce, if the
Technlical Comnmittoe should approve of such a unit and the Institute
will underwrite the cxpensce involved, wve will be glad to supply
such frames to cveryone intcerested in conducting thesc tosts,

Such a proccdure nmight well scrva as an initlial step in the stand-
ardization of the test toechnique,

Investigation of Furnacc Conditions

In light of thc reportcd findings of the Johns-~llanville Corp,
represcentatives reogording tenperaturc variations within a furnace
during hcat aging tests, 1t was decemed advisable to investigate
this characteristic in our furnace, Thce pertinent data covering
our furnacc is as follows: .

Thermo Electric Co,

Dubuque, Iowa, U,S.A,

Tomco Eleetric Furnace
Volts-11l5 AC Amps-22
Mndcl-0FES Scrial ¥o, 519

Dinmcnsiong——
Outsido-—~tolight -—24"
Widthe--13"
Deptho--14%"
Mufflc-~--Helpght-- 5"

Widthem— 6" MT-002429
Depth---10"

The tenmperaturc ncasurcnents arc nade through the use of &
basc metal (chromel-alunecl) thermocouple which cxtends 24"
thrcugh the roar of the muffle, 3" from cach side and 1" fron
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Past cxpericnce with this furnace has shown that at least onc
hour 1s rcquired to attain constant tenmperaturc conditions at 300°¢,
That 1s, after one hour and with a sctting of 15% con the Temcontrol,
the heat input is cqual to the heat loss and a constant tomporuturo
of 300°C can be maintained indefinitcly within the mufflec, It wo
on this basis that all work precviously rcportcd, in conncction with
the hcat aging test, was conductcd, Howcver, no obscrvations woro
nnde at that time in rceforcnce to the tomperaturc variations during
the tost,

It is logical 192 assumc that the introduction of an objcct at
atmospheric temperaturc into the chembor of & warm furnacce would
tend to reducc the chamber temperaturc to an coxtoent depoendoent upon
the mass and temperaturce of the object, Likewisc, it may be cxpectod
that, providing the objcct is inert at the temperaturcs under con-
sideration, cquilibrium will again bc attainced after o period of
time sufficicnt to permit the objoet to bocomce thermally stabilized
and after this period rclatively constant temperaturcs may be
maintained,

However, in the tcsts herc being conducted & sct of conditions
prcvall which do not fulfill the above conditions ?nd the resulting
disturbance is so mariked that some rccognition of its cxilstance
should bc considcercd in the development of the most satisfactory
tcst proccdurce for the subjcet test,

(a) Effcct of orgonic combustion, In this work, we arc intro-
ducing into our furnacce at 300°C,.,, asbcstos cloths plus the ncecs—
sary supporting franec, at somec tenperaturc around 2590, This
introduction causcs an irmcdiatc tenperaturce drop within the nuffle
duc to 1) loss of hezt through the open door ot the tinmc of intro-
duction, 2) the absorption of hcat by the cooler additions, and 3)
the absorption of hoat in the cndothermic drying opceration, Figure
#3 prescnts two curves which illustrates the extent of tomperature
variation which woro oncountercd during two tosts on typical Under-
wrltors clothe, joth tcets werce started with the furnacce tomperaturce
ate bilizod at BOO ¢y howecver, 1n the casc of curve #1 the furnaco
control was mclntalnod throughout the tcst at & sctting of 15% which
undcr normal conditions would néintein o constont temperaturce cf
300°¢ indefinitely, In the’ casc of curve #2 the powcr wos shut off
&t the beginning of the test perlod and remained off throughout the
test, The initial ratce of cooling within the nmufflc is quitc rapid
. on becth cescs and continucs for about one minute with a temperaturoe
drop of 507C., Aftcer one minuto the tenneraturce within the muffle
bepgins to risoe and, in the test wlth the power on, the risc continucs
for ten minutcs roetching a naxinum tenperaturc of approximately 325°¢,
Aftcr this polint there ig a gradusl deceline iIn tenperaturc until %t
approxinatcly the 50 minute nark cquilibrium 1o csteblished at 300°¢C,
Howecver, in tho test whorein the power woo not utlilized the initial
loss and pcint of regain arc tho samc os in the first curve but tho
cnsuing roate of temperaturc rigsc is lese ﬁtbup and nuch less oxten-~
sive, with 2 maxinmuna tenperaturc of “75 ¢ boing rcalized ot the 6
minutc merk, constancy iso malntalnod for an additional five minute
end then a docline to 225 C 1s rcached in approxinatcely 3C nminutcs
The apparcnt rcason for the notlccable incrcasc in toenperaturc ftbr
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the initial loss rosts in the fact that aftcr onc minute the organic
portion of the cloths becgins to burn with the ratce and cxtent of
lgnition incrcasing for approximately cight ninutcs, During this
period the temperaturc within the muffle incrcascs narlicdly as o
rcsult of this ignition, Aftcr tho organic portion has been clin-
inoted through combustion the inhercent heoting characteristic of tho
furnace arce again oxeorted and constancy of nuffle tenperaturcs noy
bc controlled through the proper furnace adjustments, However,
during the period when the combustion of the orgonic naterials is
nrogressing, tenperaturce control and constancy malntenoncce through
furnacc controlling mechanisnmg is difficult and 1s variably dcepondent
upon the anount and typc of orgonic matoerials being hondled,

—

(b) Effcet of proccdural digsturbances, In addition to the dis-
turbonece incited by the conbustion of the organic portions of the
cleths undoer test, certein procedural nanipulations noy &lso con-
tribute to the unrcst and in Figurc 4 o sct of curves o~rc prescented
which show the tinc-tonporaturc rclotionship within our furnace
undcr three socts of conditions, illustrating the cxtont to which
various opcrational disturbances influcnce tenperaturc stability,
These tests worce conducted with mo power input during the period
nf tecst., In the casc of curve & the door of an cnpty furnace, which
had been stabllized ot BOOOG, wags opencd for cxactly 5 scconds and
then the door wes inmcdiotcly clescd, Curve B i1llustrates the
cXtent »f disturbance resulting fronm the inscrtion of the cnpty
cleth framc into the nuffle, urve C shows the tenpeoraturc changes
resulting from the introduction of the cloth frame properly and
fully asscnmbled, It will be obsorved that the innedlate cffcet of
opening the furnace door for 5 scconds (the tine nccecssary to load
the furnacc) is o 5O drop in tcopceraturc and this is rcalizcd in
15 scceonds, By the time 30 scconds have clapsed the original ton-
pcerature has nearly beon regainced, The introduction of the cnpty
framc has no tendency to cffoct these first reosults however after
1% ninutcs the hoat absorption by the frone does begin to influcnce
the muffle tenperaturce and the rotce of tonmperaturc drop boconcs
morc rapld, lHowever, the introduction of the loaded frome into
the furnace markedly chenges the character of the resulting time-
tenperature curve with & progressive drop in temperaturc for the
first minutc to the coxtent of 50°¢C, Aftcor this noint, the combus-
tion of thec orgenic materials incites o tomperaturc risc for approxi-
motely scven ninutes with an incrcasc of approxinatcly 3500 oend
this teupcerature is naintained for an additional four minutcs before
o permancnt decline is covidenced,

(¢) Cloth temperature vs furntce tomperaturc. In an cffort to
determine the cxtent of tenperature developnient during the combus-
tion of the organic portion of these cloths o scerics of tosts were
carricd out with & thermccouplce in contret with the nmiddle or
number 3 tcst cloth in o fully asscnbled test franc, Curves in
Flgurc 5 show the results of onc of thesce tests, In this tcst tho
tenperature of the furnace vas ncasurcd in the usual nanncr with
2 thermocouple cxtending through the rcar of the furncce and o
sccond thermocouple was inscricd through the 3/8" peep hole in tho
door and cxtonding on through 1/4" holes in the first two tost
cloths so that thc thermocouple junction contactcd the third or
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middlc test spocimon. The power wag off for the duration of this
teost, It can be scen that the cloth temperaturc incrcascs rapidly
for tho first & nlnutus and thon beglns to decrceasc in tonperature
2t o nodorate rate, The furnace tcnperaturc also incrcascs for
the first scvon minutcs and then attains constoncy for a 5 nilnuto
period beforec & decline 1s noted, Both the cloth and furnace
decercasce in tenmperaturce from this point and approach cquality in
about 25 ninutes,

(d) cConstant tomporaturc control, Sincc the specifications, as
prcsently written, csta blished 300°C os the tenperaturc at which
thiJ test 18 to be carricd out the next phose of thig investigotion
wes devoted to the determination of ways and nicans of satisfying
thlu requircnoent,

It 1s apparcnt from the precceding discussions that during the
first 5 to 7 ninutcs of thesc tests temperaturce changes cccur which
cro, for tho nost part, beyond control by furnacce adjustments or

manipula tlon. HOWQVOP, sincc the temperaturc changes cover & range
below 300°¢ the resultant cffcct on the cloth pcopertics is not
particularly delctcerious, Thercfore, it uas felt that the carly

period offcets should be poermitted to run theilr nornsl coursc withoutx

intcrferconcoe or control, TFollowing this period, the nccossary con-
trols may be applicd to cstablish and naintain a constant temperaturc
for somc prescribed period of tinc,

Figurc 6 shows & scrics of represcntative tine-tenperaturc
curves for full scale tests under varyimg conditions of initilal ton-
poeraturc and control, In thcsc testsg the asgecnbled france with fivo
tcst cloths and two shloldlﬂg cloths wag oUbeCth to the trcatment,
Curves 1 and 2 represcent treatments started ot 300°C, with #1 heving
o 15% powcr input throughout the tost and #2 having no power input
during the test, Curv“ #3 represente & treatment with a storpting
tomperaturce of 3°5 C and with no powcr input during thc test, Curve
#4 rcpresonts a treatrnent with a storting teonperaturc of 310°C, with
no power input during the tost., Curve #5 represcnts the cnd product
of this phasc of the work and shows the charactcecristic curve of a
trcatncent started at 305 C, with no powcr on for the first 10 ninutes
but with 15% powor input thpr the ton ninute nark, It will be
notcd that this last curve shows constant tcemperaturc naintcenance
after the scveon minutce mark,

Also included with thosc curves arc tcnsile strength valucs
(in pearcnthesis) for the cloths tested after o 30 ninutc duration,
It will bc obscrved that the highest strongth valucs were obtaincd
in the test started at 300°C¢ end run throughout without additional
heat, The ncext highest valuce was obtained by the tochnique which
mainteins o eonstant tenperaturc of 300°¢ throughout the flﬂwl
stages of the test., Thoe lowest valucs were obtaincd for thos
clothg subjected to the highest initial and subscquently highor
regalin tenperaturcs coven though no powecr input wag used at any time
during the tests,
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As & rcsult of the tosts conducted in the work herce rcported
8t111 further cvidonce is available upon which to basc 2 condounation
of the time-tonmperaturce rclationship prescribed in the subjcct
spccifications, It 1s quitc possible that furnocces hoving different
intcrnal and coxtcrnal dinmonsions and posscssing differcnt clcectrical
choracteristics than the onc here used will yicld rcsults wmomewhat
different than those reportcd in this work, However, 1f the stort-
ing tenperaturc and tenperaturcs of final stablilization arce dupli-
cated the results should be well within tolcrable linits, It docs
not scenm likely thoat under any sct of conditlons the corly period
degradation characteristics of the asbestos toxtiles will be norkedly
altcred, During this carly period which continucs frem the start
to approxinatcly thce scven ninute mark, the ignition and combustion
nf the nrganic portion of the cloth marizedly contributcs to the ten-
peraturce ottalnmonts with the nuffle, This contribution is a
function of the typc and anount of organic natcrial prescent, In
light of this obhscrvation, thercfore, it 1s guitc understandable -
7hy oxtoensive variations in rcesults nay be found whon such tests arc
concluded aftor a five nlnute duration, os prescribed in the
spceifications,

On thc basig of our findings we have developed & teochnique
which might wecll scrve as a starting point for the cstoblishnent of
o test proccdurc that could be adapted to the subjccet specifications,
The proccdural steps arc as follows:

l, Stebilize furnoce toemperaturce a2t BOSOC. (Cur furnace ro-
quircs at lcest onc hour of opcration before constnrnt
tenmperaturce control is possible, XEach furnace will have
its own characteristics in this rcspect).

2, Tecst five specimons of cloth 6"x4" mounted in an approved
nanncr,

3. In loading the furnoccc the door chall not be oponcd for
norc than 5 scconds,

4, Turn off currcnt imncdietcly aftcr plecing tost spocilnoens
in furnace at the start of the test,

5. If the timc of duration for the test is longer than 1C

e

ninutes turn powcr on ot 15% ot the 11 ninuto nark,

When the above proccdurce 18 followed the tino-tomperaturc
charccteristics as shown by curve #% in Figurc 5 will be obtnrincd,
Thc corly period reactions arc pernitted to procceced as they will end
tenperaturce stobilization at 300°C is cfficted and naintaincd after
scven nminutcs for the duration of the tcot,

Usling the proccdurc outlincd above, tests werce conductcd on throee
semples of cloth which were constructcd in accordance with Vesting-
housc Specification 2060 L (1), Thec results of thesc tosts nrc
included in the curves shown in Figurc 7. It will be obscrved thot
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in nll cnses the rate of loss in tensile strength is eXtrenely ropld
during the first sovon ninutcs and after this tince the ratce is
norkedly diminished, Fron thesc results it would scem advisable to
conduct such tests for & nininun time of fiftcen minutcs with a
twenty minute test period probably being the nost desirable,

COWCLUSIONS

In thce work here roported the three noin points of intcrcst
covercd include: .

1., The developnent of a sinple supporting framc for holding
test scanples during heat aging tcests, The sanple holding fronc
presentoed i1s sinple in design and nanipulation and cffccetively
disposcs the tcot sanples so that they do not contnact cach other dur-
ing thc coursc of the test, In addition, the cloths arc so locaoted
with rcspcect to cach other and so pnoitioncd within the nufflec that
unifornm tenmperaturc distribution throughout thce test spceimcens 1s
agsurcd,

2. Thc cstablichnent of the reasons for ond cffcect of tcoiipera-
turc disturbing influcnces cnenunterced furing heat aging tceots, The
ignition and conbustion of the orgonic portions of asbestos toxtiles
morkedly contributc to the temperaturc developuent within the furnacoe
wheroin such cloths arc being tested, The cxtont and ratce of such
disturbanccs nrc o function of (1) the tenperaturce at which such
tosts arc sterted, (2) the anount and naturc of the orgenie materials
prescnt and (3) tho oxtent of ventilation and subscquent remnvel
of the gascous products of combustion,

During tho carly stages of thesc disturbances there 1s little,
if any, pnecibility of controlling thc rate or cxtcocnt of tenperature
risc through furnace control or nanipulation, however the initisl
starting tenpereaturc nay well scerve to defince the maxinun attain-
nents resulting froin thesce rceactions, In additlon, if the products
af combustion ore clinminatced or pernittcd to cocapc as rapidly as
they arc forned, the cffcets resulting from the further reductlion
nr crackling of thesc by-~products will bec rcducced,

3, The definition of tinc-tenperaturc linits for heat aging
tcets, On the basis of this work wc havo been able to csteblish, for
csur own cquipnent, & tecst proccdurc which {1) is rcproduccnble in
choractor, (2) docs not exceed & furnace temperaturce of 30000 at
any time, 2nd (3) yiclds tonsile strongth valucs thet show no varia-
tions which can bce attributcd to positloning in the furnaco,

Fron thesc nbscervations it nmay be concluded that o satisfectory
hent nging test coan boe established only after there ig a complete
undcrstonding regarding the thernal cxecltntions nccessary to cousc
tho dcgradatlion cf the orgrnlc portions of asbestos textiles and,
in addition, thecre is an apprcciction of thic rcactions which nay
recsult fron such dostruction. If it 1s intended that the actual
cloth toupcraturcs arc not to cxcccd 300°¢ it will be nceessary to
start such tests at temperaturcs low ocnough to rctard the rate
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and oxtent of 1bn1t13n so that the naxinun will not bc coxcceded,
However, if the BOO C tenpceraturce is to be that of the furnaco
intcrior 2 ratc such as we have ostablished will noct the nccessary
roquircnents and the actual cloth tenperaturcs will attein o naxi-
nun tcnpceraturc considerably in excess »f thet of the furnace,
The proccdurc that wo have here proposcd would appcar to satisfre-
torily ncct the gencral requircnonts of the test as it is faguely
prvuontod in the subjcect specifications, However, if & conpletely
satiafactHory test nethod is to be developed there riust be an
undorstanding botween the consumers and producers of such cleoths
with rcegard to the purposc of the test and the rclationship of the

‘conditions of test to actual sorvicc conditions,

Respoctfully subnitted,

MYRIL C. SHAW

MT-002442
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weaving Institutce Standard cloths for test purposes, conforming

-0

with specifications that had been prepared on the assunption thet
adequate supplies of Rhodesian fiber would be available. The
Technical Qommittee has rcviewed the matter and rccommends that
Projcets 1, 2, 3, 4 and 5 adopted at the jointmceting'of thg Board
of Governors and the Technical Committee held July 27, 1950, be
continued under modified procedure as follows:-
Projects 1 and 2 shall continue as already authorized.
Projects 2, 4 and 5 shall procced by selecting cloths whichl
are represented in th? stock now in'tho'Fellow's laboratory,l
comprising Commercial, Underwriters, AA, ALA and AAAA grades,
that have been supplied by member conpanics. The cloths
so scleceted shall be thosc upon which the Fellow has informa-
tion pertaining to the dctails of eonstruction, vhich informa-
tion shall be included in the reports of the Fellow.
The projects have bcen restated in thg minutes of the Technical

Committece meeting held March 19, 1951, included as supplemental to

this report.
Item III.
Three new projects have becn proposcd.

Item III-A  ~Submitted by J. Do McClucr MT-002443
Southern fisbestos Co.

Obtain up-to-datc chemical, X-ray, and spcetrographic ana-
lyses of chrysotile. ‘Such analyses to include the determina-
tions for: lg0, 5105, A1205, FeO, Feoos, Ca0, Nazo, K50,
Hp0, COg, and ignitidn lo§sy “
In the discussion of this proposal questions werc raised on what
chrysotile sources shall be included? The various Thetford lines
fibers are similar but not identical from the Xing, Bell and

Johnson mine. Blaek Lake fiber is harsher and is somewhat different
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in harshness from Vimy Ridge fiber. Ontario chrysotile is quitc
different from the various quebce chrysot%los - and all diffcr from
the chrysotile found in Southern Rhodesia, which produces & number
of types. Several types arc prospeotively available from the
Iransvaal. Then there are the different types of Lrizona chrysotile.
California may become a producer of chrysotilce comparable with both‘
Canadian harsh and Canadian soft. The field of choice is very wide,
and to be oven moderately instructive this proposed project would
require a considcrable outlay of money. It was agreed that quota-
tions covering the cost of evaluatigns should be obtained before pro-
ceceding with an outline of the work, and that thce industrial value
of the investigations be given carcful consideration by members of
the Institute.

Itenm III-B - Submitted by H. T. Coss
Johns-lianville Corpe

Revicw the methods for determining magnetic iron content of
chrysotilec..

Experience has di§olosed the unreliability of the General Flectric
Magnetic Analyzer,,in that differcnt ratings arc obtained on the
sane specinen, dependent upon whether the magnetic particles arc
well dispersed or conecentrated. The Technical Committce believes
it is advisable to review the whole subjcct and to explore new
approaches for making such dcterminations. It was suggested that
consultation with spccialists on tho.Rutgors faculty night lcad to
new methods of attacking the problem.

Iten I1I-C -~Submitted by C. R. Frederick ' MT-002444
fcasbey & Mattison Coe.

Investigate aeid degradation tests for asbestos textiles.
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Chicago, rely upon rcsults of such testing. An investigation by the
Fcllowship may enlighten the nembership regarding the value of the
test method and rcsults so obtained.
Item IV.

Upon conclusion of the discussion of the fellowship activity
the Technical Comnittcce adopted & motion which is now placed before
the Institute for consideration as follows:-

"The fellowship program as revised at the Technical Committce
mceting.held March 19, 1951, be rccommended by the Chairman for
acceptance at the next general nmecting of the Institute, and that
new projects, if approved by the Institute, be given considecration
by the Fellow at the earlicst possible date.

Item Ve
A letter that acknowlcdges the work of the Asbestos Textile
Institute on specification matters pertaining to asbestos products

is here quoted:
DEPLRTLENT OF NLTIONAL, DLFENSE
Flcctronic Standards Sub-Committcc

Ottawa, Ontario
12 Decerber 1950

Asbestos Textile Institute,
Raybestos-Manhattan, Inc.
Manheim, Pennsylvania.
Attention: lIr. Jesse Vlcaver

Re: MIL-I-3053

Dear Sir:

"United States lilitary Spccification MIL-I-30%5Z has becn
proposcd for adoption by thc Canadian lMilitary. The Canadian
Johns-Manville Company has proposcd ccrtain changes in thce re-
quircments on vhich we would like the opinion of thosc nore
imtinmatcly conneccted with asbestos products beforc deciding
upon a coursc of action. YVie know that the Asbcstos Textile
Institute was very prominent in the preparation of this speci-
fication and thcreforc your opinion would be valued. Incidentally
we do realize that MIL-I-3053 is under thc dircet control of the
Armed Services Llectro Standards Agency, and proposc to discuss
these points with them as well.
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"Table V -~ The ninimum asbestos content would be reduced
from 90 to 82 percent. TVie understand from
Canadian-Johns-llanville that the Institute is
also intercested in having this change made.

"Table VII-Pararsraph 3.6.4.3: Brcaking Strenzgth
(a) "As rcecived" breaking strengths are
accepteble.

(b) Johns-Manvillc cannot accept the oven-aging
tests of 5 minutes at 300°C. The rosults obtained
from the tensile strengths aftcer heating tests
are so variable that it 1s impossible for any two
individuals to obtain duplicatc rcsults on the
same matcrial,

"Mlc wish to point out that if it 1s imperative that we arc
to accept orders with this tcst included, the customer should be
rcquired to give us nminute dctails of the tests and a description
of the apparatus uscd. "By minutc details we mean a deseription of
the methodof insertion, tenperature range, time range, position
of samples, number of samples testced at sance time, size of sample,
rack for holding samplecs, ctc.

e understand that you arc investigating this test at the
present time vith a view to recommending nccessary changcs.

"Table IX - (a) Nominal Inside Diamcter - . tolcrance of
+ 1/64 is nccded for inside diancters of 1/16"
to 3/16%" inclusive,

(b) VNoninal V/all thickness -~ . tolerancc of
+ 1/64 should shavec becn spccified for wall
thickness.

Mle feecl that these tolerances arc too broad and would
like to sce the spceification values nmaintaincd.

"ny information you can give us on the above points would
bec appreciated.®

Yours very truly,

V. E. TAKT, Chairman MT-002446

Speeifications Pancl.
Copies of lir. Tant's lectter were scnt to scveral ncmber companies
whosc rcprescntatives had participated in the work of the Tcchnical
Committee in collaborating with our Lrmcd Scrvices Elcctronic lgency

in formulating Spccification MIL-I-3053. Replics were rcccived fron
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Southern Asbestos Company and Keasbey & Mattison Co. Copics of
their letters were sent with ny letter to the Department of National
Defensce of Canada. Our letters were acknowledged under datc of 29
January 1951, as follous:
Dear Mr. llcaver:
Thank you very nuch for your letters of the 22 January,
1951, and 18 Decccmber 1950, with attached comments
fron Keasbey & Mattison Company and Southern Asbestos
Company. Thesc letters have provided very nuch uscful
infornation on the points in doubt, and your cooperation
in this matter is very much appreciated. In view of the
unaninity of opinion of industry on these points ve are
naking changes in MIL-I«3053 as industry has suggested.
However, we would still appreciatc receiving copics of
the replies from other members of the Asbestos Textile
Institute vhich you rcfer to in the last paragraph of
your lectter of January 22.

Yours Very truly,

Vo Be TANT, Chairman
Specifiications Pancl

Iten VI,

On'tho subjecct of ATI stangard asbestos cloths, Mre. C. R.
Fredcrick, Keasbey & Mattison Co., has callcd attcention to small
discrepancics in thicknesses published by 4eS.T.M.'and The A.T.TI.
thicknesses, amounting to 0,003 inch in one cloth and to 0,005 inch
for two other cloths. The discussion recsulted in requesting the
‘Fellow to compile data resulting from his study of cloths furnished
for fellowship work and to prescent it at the next neeting of the
Technicel Cormittec.

' MT-002447
Iten VII.

The Navy's spccification for asbestos insulation on clec~

trical cables, No. 15Cli of 1 Fcb. 1947, was supcrscded by
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Specification MIL-C-915 (ships) 15 Nov. 194S. Under Scction 3.11.

9.2, Asbestos Flcctrical Insulating walls, the last sentence reads:

"/isbestos for this application shall conform to cither class 2 or
class 4 of Gpceification 18-I-29"., A nember of the Institute
telephoned nme for an opinion on whether the intent of the stipula-
tion is that the asbestos industry is permitted to usc cither class
of asbestos in sﬁpplying roving or lap for primary insulation or
whether the ecable manufacturer‘may stipulatce onc or thc other class
of asbecstos. The Technical Committce voted to authorize the
Secretary of The Institute to writce to the Burcau of Ships for clari-
fication of thc motter. '

I wish at this time to say that vhile J. A. Beftes, Oliver
Bowles and I were lunching with lr. G. M. VanLcar, Burccu of Ships
cengincer on cable construction scveral days after the Technical
Conmittece nmceting, asked wvhether the scntence mcans that class 4
asbestos is always por@ittcd even though the specification allows a
choicc of class 2 or 4, and his answcr was that class 4 is satis-~
factory. 411 manufacturcrs will recalizc the nccessity for this.,
Nature has providgd class 2 asbcstos in smgll quantity.

HIL-I1-3053, which supcrscded 171-29, recads in Scction

6.1 Intcnded Use and

6.1l.1 Class 2 - "This e¢lass is intcended only for spccial
applieations whecrc the asbestos is of primary import--
ancc,. as in clectrical insulation uscd on magnet wire,
and in papcr tapc, slceving, or cloth uscd primarily
as a dieclectric,”

Returning to MIL~-C-915 (Ships) 3.11.9.2 it rcads:-

"isbestos elecetrical insulating walls shall consist of
plain or rcinforccd asbestos applied either in
trcated or untreatcd form. The asbestos shall be
suitably applicd and compresscd about the conductor
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so as to provide & dense felted wall of circular
cross scotions, in wnich the conductor is vrell
centercd, Such insulating walls arc normally to be
cnployved in combination with walls of insulating
naterial of high diclectric strength, such as
synthetie resin or varnished caibric.®

It is elcar from the detailed rcmarks that the Bureau of
Ships has explaincd why class 4 asbestos is acccptable, spocifically'
because there is another insulating wall of high diclcetric strength,
The asbestos withstands high operating tcnperaturc and protects the
higher diclcctric matcrials of lcss heat resistance in cleetrical
cablc for shipboard usc.

Itcm VIII.

Your Techpical Conmittece was dirccted at the gencral ncceting
held December 14, 1950 to formuloatce specifications for braided
rubing or slccving. This work is undcrvay. Opecifications now in
usc by three nmembers have booﬁ supplicd for a study of the probler.
Other companics arc to supply spccifications and the data are to
be asscnbled in comparative form by the Fellow for action of the

Tcechnical Committce at its next mecting.

Respeetfully submitted,

Jessce ke ‘Vlcaver
Chairman,
Technicel Cormittcee

MT-002449
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lletallic Foil Glad Asbestos Textiles
Introduction

One of the projects presently under investigation by the Fellow
concerns the developrnient of an asbestos textile suitable for cover-
ing pipe insulations for high tenperature applications. A nwaiber
of considerations st be taken into account in the establishnent
of the most suitable and serviceable cloths for this application.
First, the cloth mmust have sufficient quality to withstend the high
tempergture service conditions to vhich it will bLe subjected;
seecond, the overall cost of installations of this nature is high
and asbestos cloth coverings so used rnust be held to a low figure
and be a relatively small part of the whole cost if they are to re-
ceive due consideration for such applications; third, since the
oost.of asbestos cloths are generally directly proportional to the
grade of ceonstruction, the lover grade cloths will necessarily cone
c¢loser to satisfying the cost requirenents than the rnore expensive,
high grade cloths., 1ith these conditions in nind, our considera-
tions have been directed torard an approach vhich would pernit the
utilization of a connercial grade cloth.

It is understood that the pipe covering service nay be such
that pipe temperatures in excess of 1000°F. nay be encountered and
further, under these conditions, pipe expansions nay cause wide
cracks to open in the insulation material vhich irould expose'the
cloth coverings to temperaturcs above 500°T, Theorectically, the
thermal expansion factor for a steel pipe, typicél of one used in
installations such as those with which ve are concerned, is in the
neighborhood of lEXlO-G per degree F over the range fron 68° to

1300°. Using this figure, it can be ecaleulated that a 100! length
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of pipe carried to 1000°F uill expand 14,5", TIurther, if 33 three
foot sections of insulations are applied te this pipe and, provid-
ing the eipansionvis unifornly distributed, the space betivieen the
- sections will be .423" at 1000°F.

Temperatures of 5OOOF, for relatively short periods of time of
exposure, will badly char Coumercial Grade asbestos textiles and
noticibly degrade Undervriters cloths, Generally accepted tenpera-
ture limits for these cloths are: Commercial, 400°F and Under-
writers, 460°F, It is obvious, therefore, that these cloths, as

such, would be undesirable under the conditions specified within
the problen here un@er consideration,

On Deceriber 26, 1950 a nev approach to this problen vas initi-~
ated and there are indications that perhaps a Cormmercial graede cloth
nay be so conditioned that it will withstand service conditions at
tenperatures considerably in excess of 500°F with only slicht cde~
gradation., The principle under consideration is that of reflective
insulation, The effectiveness of a bright netallic surface for
retarding heat transfer has been vell knovn for nany years and the
principle has been utilized extensively in low and relatively low
tenperature insulations, The U.S. Air Corp. in developing a fire
fighting suit for high tenperature exposures utilized this principle
to achieve a desired serviceability. The netallics are usually in
the form of foils although heavier sheets are occassionally utilized,

The relative elfectiveness of several such netals is set forth
in the following table where e = a = 1l-r; e is the emissivity or the
ratio of heat radiated by a body to thet of a black body under the

sarie conditions; a is the absorptivity, or ratio of radiant heat
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¢ absorbed by a body to that of a black body under sinilar conditions;

and r is the reflectivity, or the ratio of radiant heat reflected

by a body to that of a black body under sinilar conditions.

TABLE I
°F.
Aluninun, polished 100
500
’ 1000
Aduninun; foil 100
Aluninun, oxidizeq at 100
1110°F 500
1000
Chrowmiun polished 100
’ 300
Gold, polished 100
500
1000
’ 2000
Lead, polished 100
(-\ ‘ 500
Nickel, polished 500
’ 1000
Platinuri, polished 500
1000
’ 2000
Silver, polished 100
500
‘ 1000
Tin, polished 200
Aluninun paint 100
Asbestos Cloth 200
Asbestos Papen 200
Glass polished 100

Total I

ormal

Lnnisivity

0.03-0.05

0,04
0.06
0.05
0,11
0,12
0.18
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It will be observed that all of the polished metals have very

lawr enissivity values compared to ashestos cloth or paper or pol-

ished glass. Polished aluninun has a value of 0.03-0.06, compared

to 0.90 for asbestos cloth, giving a ratio of 15 to 1 in favor of

the aluninun, liost other metals are arrayed in the same neighbor-

(-\ hood as aluninun,

MT-002452
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Ixperinental work

With this information at hand, our investigation was directed
to a study of the possibilities of ulilizing sone of these netal
foils in conjugetion with asbestos textiles in an effort to protect
the asbestos cloths under the service conditions with which we are
now confronted. Our fir§t efforts were projected through the use of
a tin foil 0.0015" thick,, cemented to a 2.25 commercial grade
asbestos cloth.

The results of this work were very encouraging gnd varranted
further investigation of the possibilities. However, it vas fe}t
that tin foil vas not the nost suiﬁable netal due to its weight,
having a bulk mass of approxinately 450# per cu. ft. Aluminum foil
vas next procured and has been the basis for_our work since that
date. The aluminun foil has a thickness of ,001" and weighs 4.15
gris or 1,46 ounces per square yard., The bulk weight of the aluminun
foil is approxinately 1/3 that of the tin foil. The application
of this foil by cenentation with a thin coating of Arabol cenent or
sodiun silicate adds approximately 7.5% in weight to a 2.25 pound
commercial grade cloth or approxinately 3 ounces more per yard nak-
ing a total weight of 2.40 pounds per square yard.

In pursumanee of this investigation a number of preliminary
experinents vere run in an effort to establish certain fundanental
charaateristics, Two test procedures were adopted and the differ-
ent techniques involved pernitted a wide range of evaluations.

Pipe Covering Test.

The first test nmethod utilized the pipe covering test unit

which has been in operation in our laboratory for the past eight
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, maﬁths. The illustration in Figurc 1 shows the full construction
utilized in some of the tests. Other tests were conducted, however,
wherein the layer of 85 magnesia was not used and the c¢loth cover-
ings were applied directly over the Super X insulations, 2" fron

the direct heat of the actual pipe. The illustration shows a ver-
tical space between the twvo insulation eovering sections and the
wvidth of this space vias varied so that the effects of such varia-
tions night be ascertained,

In th;s vork the asbestos clgth selected for test was Cormer-
cial grade, 2.25 pounds in weight, plain voven vith eonstruetion
18x8 using 1020 yarns in both the warp and fillo In sone cases
these cloths vere wrapped on the cireunference of the Super X as
indicated C-C! and in other cases on the circwaference of the 85
nagnesia insulation as indicated B-B!, In addition, tests were run
wherein cloths were applied at both locations simultaneously,

The temperature'measurements vere nade by means of chronel-
aluiel thermocouplgs, the jgncpions of which were located at the
points indicated A, B, C, D, I, and F. Point D is located at the
exact center of the pipe, inside of the heating element and is
therefore very intense. Point A is located on the outer surface_
and top of the steel pipe and 1s considered the pipe tenperature.
Point C is on the top outside surface of the cloth wrapped on the
circunference of the Super X. Point B is on the top outside surfa~c
of the cloth wrapped on the circunference of the 859 magnesia in-
sulation, . Point E is on top outside surfacc of the outer insulation
material for any particular test depending upon wvhether Super X or

857 magnesia is serving that particular purpose in the test under
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observation. Point F is a point irmediately under the test cover
cloth.
Hot Plate Test.

A second ﬁest nethod was adopted so that somewhat more severe
econditions night be sirmulated and in this way accelerate the rate
at wvhich date night be accunulated. In this latter method an elec-
trie hot plate with an exposed heating element was utilized and a
frane wvas constructed so that test specinens eould be placed in a
horizontal position 2" above and parallel to the heating element.
Figure 2., The teuperature at the clenent surface is controllable
to tenperatures sonevhat in excess of 1000°F and by neans of a
Variac control any tenperature betieen the maxirmum and room teuipera-
ture can be naintained for extended periods of time.

In order to establish a uniforn emission of heat fron the
heater coil it was found necessary to place a disc of very light
gauge sheet steel imnmediately over the heating elenent. The enis-
sion temperaturcs vere then neasured by neans of a chronel-alunel
thermocouple so placed that the junction was on this netal plate
at point A on the sketch,.

The test cover plate was laid upon the guard ring and was of a
size to conpletely enclose the volune within the ring. Tenperaturss
vere read by means of a thermocouple at point B located on the top
side of the test cover,

Through this arrangenent it vas possible to roughly determine
1) the resistance of the naterials so tested to thermal degradation
and 2) the ability of such materials to conserve heat as indicated

by increased coil temperatures at constant power inputs and through
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Test Cover

Hot Plate
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FIGURE 2
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Test Results

Pipe Covering Test 1

With a 1/2" space simulating a cnack between the tvo pipe in-
sulation‘sections of Super X only, without the overlay of 85%
magnesia, samples of aluninized and unaluminized cloth 2" wide were
virapped around the sections C-C to cover this space. 1ith tempera-
tures on the outer surface of the netal pipe of 100C°F the untreated
olotps were badly charred in less than 30 ninutes. On the other
hand, sections of aluuinized cloth maintained a®t pipe temperatures
of 1015°F and 1165°F for 20 and 24 hours respectively showed only
a very slight discoloration.

Pipe Covering Test ;3

Using the sane technique as described in Test ;'1, except with
a 1" space, sinilar results vere obtained. Vith outside pipe ten-
perature of 1120°F and 1160°F for 50 and 60 hours respectively sore
discoloration of the cloths was produced, hovever, they appcared to
be only slightly degraded.

Pipc Covering Test %3

Using the complete set up as showm in figure I =zmd with a &
space between the insulation sections a series of tests were con-
ducted using the folloving wrappings: 1) Asbesﬁos Cloth alone, 2)
aluninized asbestos cloth and 3) aluminized asbestos cloth with
3/3" layer of amnosite fiber between the cloth and foil. In this
vork the cloth strips wvere 4" vide.

Two series of tests were conducted, one at 6.2 anps input and
a second at 7.0 amps input with the tine of duration of each test

being varied in accordance with the visual results apparent. The
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tenperatures attained during each test are shovm in Table III and
an inspeetion of the cloths subjected to each test serve to illus-
trate the protective properties afforded by the constructions used.
It will be observed that in the cases vhere the aluninized
cloths were used, the pipe temperatures viere considerably higher, ,
100°F at 6.2 anps and 135°F at 7.0 anps, than with the plain cloth,
The tenperature inmediately under the alwiinized cloth were also
narkedly higher than those under the plain cloth wrapping. Both
of these observations clearly point out the heat conservation
featurcs supplied by the aluninum foil. In the case vhere fibrous
anosite was applied between the foil and the cloth still further

inprovenents in the above characteristics irill be noted.

Tahle II
Raxr Foilcd Foiled

24 hours 72 hours Anosite filled
A ' 790 820 ————
B 602 alllpS. . 350 SOO = =
F 470 585 ————
D 1070 1140 -

19 hours 48 hours 10 days
A 900 1035 1055
B 7 QO ampS 570 54:0 275
F 555 685 775
D 1230 1330 1360

Many tests of this nature were conducted in the course of this
exploratory work, however, the three experinents here described
set forth the essential fecatures of the results obtained.

MT-002459
Hot Plate Tests

In this work the effeet of reflectance upon heat conservation
was markedly illustrated. Here again, many tests have been con-

ducted, however, the recsults obtained in the single experinent here
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desoribed serves to point out the significant features.

In order to standardize the procedure, the set up as previously
described wvas first standardized using a cover platc of 5/8" thick
carborundum plate. Under these conditions constant plate tenpera-
tures after 30 minutes were obtained. The test plates of aluninized
and unaluninized cloth vwas then placed in position and the rcsult-
ing temperaturcs vere measurcd. A comparison of the valucs so

obtained at various currents arc scet forth in Table III.

Table III
Anp. Cover Plate Tenperature Tine
Input A B Ilinutes
4,00 Carborundun (5/8") 637 175 30
n Aluninized Asbestos 795 160 30
" Aluninized Duck 760 245 30
5,00 Carborundun (5/8") 720 230 30
" Auninized Asbestos 925 205 30
" Aluninized Duok 935 225 30
5.40 Carborundun (5/8") 795 245 30
" Aluninized Asbestos 1015 220 150
" Aluminized Duck 280 235 45

Under these conditions the foil shoved no indications of de-
terioration at any of the tempcratures. The asbestos cloth with
aluninun foil at the 725°F showed no discoloration, at 925°F slighv
browning was obserived and at 1015°F & distinct brovning wvas dis-
cernable. 4n additional test was conducted with 6 ounce duck san-
ples with an aluninum foil coating and the results showed it to
withstand the temperatures very nearly as well as the asbestos cleir,
hovever, the heat loss was considcrably more pronounced.

Conelusions
The results of the fewr tests here described and an inspeection

of the several specinens of cloths subjected to the tests would scon
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to warrant further investigation of the possibilities of the tech-

-12-

nique here described. Asbestos cloths provided with the protection
of a thin filn of netal may be subjected to temperaturcs several
hundred degrees in excess of the presently recognized limits for
such aloths. It is true that the foil provides the protcction and
foil would in many cases sepve alone. However, the asbestos cloth

backing provides the foil with a strong and flexible reinforcenent

which could well serve in many applications where the foil alone
night be difficult to handle or impossible to apply. In addition,
the asbestos cloth provides an insulation mediun and scrves to
shield the hot netallic surface from dircect exterior exposure vhich
night in nmany cases provide an in@ustrial hazard.

The use of the aluminun foil, in addition to protecting the
asbestos cloth, provides a heat conservation nedium, as is evidenced
in table III, It will be observed that then the hot plate was so
controlled that the plate tgmperature gould be stabilized at 637°F
using the carborundun plate, the tcuperature of the plate when
guarded with an aluninized asbestos cloth was increasecd to 795°F,
At higher temperatures the ratios werc consistantly maintained and
a 720°F with carborundun was increcased to 925°F with aluminized
asbestos and a 795°F temperature vith carborundun vas increasecd to
1015°F with the treated cloth.

It vould scen thereforce that the usce of aluninun foil in con-
Junction vith a connceraeial grade asbestos cloth can provide a safc
insulation cloth vhich will effectively serve as a thermal insula-
tor at tenmperatures of from 400°F to 500°F higher than thc present-

ly accepted teuperaturcs for such materials.
MT-002461
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SECRITARY'S RIPORT

During the quarter just closed your Sccretary has participated
in the following activitics in the Intercst of Institute affairs.

1) Imnediately folloving the last General lMecting a conference
vvas arranged with lir., II. I. Ruddock, legal counsel, for consideration
of the directive as noted in the !Minutcs of the December mecting of
the Board of Governors, paragraph 4, scetion 3, in reference to the
redrafting of Section 6 of the By~Laws of the Institute. The pro-
posed revision as drafted by Mr. Ruddock is herewith prescnted for
consideration.

At this sane conferencc the final draft of the uniform assess-
ment notice was cstablished and was so used by licLarcn, Goade, lest
& @o0., in the assessment notices recently issued to cover the 1951
budget. ,

2) McLaren, Goode, ilest and Co., auditors, werc advised re-
garding the aetions taken by the Institutc in rcference to the 1951
budget and were authorized to procced with the issuance of the ncces-
sary assessnents to satisfy this action.

3) Assistance was given our President, R. I. Cryor, in the
writing of an infornative articlec about the Asbestos Textile Institute
which was published in the llarch issue of Asbestos.

4) During rccent months, our office has becn deluged with in-
formative articles issued by the National Production Authority under
the United Statces Department of Comﬁerce. Approximatcly thirty
copies of cach article were rcccived and we have endeavored to cir-
culate this matcrial throusghout the Institute membership. 7le would
like to know vhether or not it is the desirc of the membership that

this scrvice be continued. Somc nmembers have advised us to stop
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mailing this material to them and other members have asked that it
be continued. 7Vie would apprecciate some direction in this regard.

5) Imnmediatcly following the last mecting the following
schools werc contacted in'regard to the placcgent of our Visual Aid
Displays: Ricc Institutc, Bradlcy University, Fashinn Institute,,
Franklin & Marshall, Massachusetts Institute of Technology and
Alabama Polyteania Institute. The first four of thesec schools ac-
cepted our offer and nowr have the displays on exhibit. The last
two schools have not aocknowledged our correspondence and it is as-
sumed that they have no intercst at this time. The scventh display
is presently on exhibit at Rutgers and has been viewed by a large
nunber of people vho daily visit the campus either on personal busi-
ness or as members of industrial or ecducational groups which arec
ever meeting at the school.

We will welcome suggestions as to new schools or institutianms.
that may be approached as possible exhibitors,

6) A neeting of the Technical Comnmittee of the Institute was
arranged for and attended by the Sccecretary on March 19th at the
Hotel Warwick, Philadclphia. Minutés of this mecting have becn
subnitted to the Chairman, Mr, Veaver, and will be discussed under
the Technical Committee Report.

7) The next General'Moeting gf the Asbestos Textile Ins?itutc
is saheduled for‘Thursday, June 14, 1951 at the Varwick Hotel,
Philadeclphia, Pa. '

Respectfully submitted,,
Myril C. Shaw,

Secretary
MT-002463
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RAYBESTOS~JULNHATTAN, ILC.
MANHEGILI, PA.
June 26, 1951

Office of Quartermaster Gencral
Research & Development Laboratories
Viashington, D. C.

Attention: lir. Bussell Schuartz
Subject: Asbestos Glove Cloth
Gentlemen:

This will confirm our recent phone conversations concerning specifi-
cations for an Underwriters grade asbestos cloth for use in the manu-
facture of mittens. It will facilitate this discussion if you will
get before you copy of Federal Specification SS-C-466 dated 15 Dec.
1949, This specification was written after careful consultation
with various members of the industry, and in the writerts opinion
accurately reflects the physical values of the various cloths
specified.

Paragraph 3.3.2.1 describes a 2%-1b. Underwriters grade plain weave
asbestos cloth. Paragraph 5.3.5.3 gives the warp and filling tensile
of the cloth. Using these accurate valucs as a basis for comparison,
we would like to give you the following recommendations for a proper
description of an Underwriters grade plain weave asbestos cloth
welghing 2.5 1bs. per square yard.

Federal Spec. Suggested
S5~-C=466 Glove Cloth

Grade A Underwriters
Class ' 1 ,
Min. Asbestos 30% 304
Nom. ¥Wt. Sq. Yd. 225 1bse. 2,50 lbs.
Texture (Nominal)

Inds 1" 18 20

Picks 1" 9 10
Tensiles

Varp 100 115

Filling 45 50
“Minimum Lverage of 5 Breaks - Grab lethod - ' MT-002464

See Federal Spec. CCC-T-191 Issue A, Par. 5, Scc. VI.

Please note particularly that while paragraph 3.3.5.3 calls for a
minimum tensile, the method of determining the ninimun tensile, as
called for in paragraph 4,3.l.5 i1s actually a ninimum average tensile
determined by the grab method. This is a much more practical value
for asbestos textiles, as they are subject to a greater percentage
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Office of Quartermaster
page ;2
6/26/51

variation in warp and filling values than you would rcasonably
expect to find in a cotton textile, for example.

The writer has delayed giving you these opinions in writing until I
had an opportunity to bring the matter up for discussion at a neeting
of the Asbestos Textile Institute. The speecification-above recom-
mended is not only the recommendations of our company, but also repre-
sents the consensus of opinion of the members present at the last
meeting of A.T.I.

It was also the consensus of opinion that the warp and filling ten-
siles called for in Navy Specification 37Mlb dated 10/2/44 is inpos-
sible of acceomplishment with the quality of fibre available to us
today. You will note that this specification was originally written
in July 1941, During the competitive period one manufacturer would
vie 1rith another to offer the highest possible tensile. I am confi-
dent it is your present punpose to describe a glove cloth that can be
procured as a standard material under current conditionse.

Wle trust that our suggestions will be found helpful.

Yours very truly

Je lie Bettes, Jr.
Sales lianager

MT-002465
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July 18, 19561

THE PENNSYLVANIA STATE COLLIGE

School of Mineral Industries
State College, Pennsylvania

Department of lMineral Engineering
, Address: liineral Industries
Bldg.

Telephone: State College 8441

fientlenen:

I an interested in obtaining the conparative qualities of your
asbestos cloth with other fireproofing naterial. My particular
problen deals with the design of a portable fireproof substation
that will neet the requirenents of the Federal code and State
nining laws for use in ¢oal nines. ‘The different states specify
varying thitkness of concrete block, brick and steel. I would
appreciate information on the following:

- s Fireproof and heat transfer properties of various grades or
thicknesses of -asbestos cloth with equivalent thicknesses of
concrete block, brick and steel and other types of nasonry,
with any proof of the tests that night impress anyone who
was skeptical as to their validity.

2e Cost and weight of different grades of cloth and physical
strength,

de OSize of cloth - can itbe joined in sone nanner and still pre-
serve its properties even though it may be folded for trans-
portation from time to tine.

4, Can a joining of the cloth be made temporary so that a large
piece could be taken apart and joined again on assenbly and
still be fireproof as original.

5+ The size would be in the area of 60! x 40°¢.

6e Vill it retain physical strength and propérties upon contini-
ous folding?

Thank y6u for any information you may send ne,

Very truly yours,

A. Vlayne Bitner MT-002466
Research Associsgte

Mining BEngineering
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FLLLOUSHIP REPORT

fuch of the Fellowship vork during the past months has been
directed tovard those projects which have some relationship to the
several specification clarification problems presently confronting
phe Technical Comnmittee. Since most of the general projects listed
in the progran of work to be undertaken by the Fellow are in sone vay
related to various phases of specification work, the tie-in of the
tvo prograns could be easily acconplished.

HEAT AGING TZST. The heat aging test work in cooperation with
‘lestinghouse llanufacturing Co., is still in progress. As reported
at our last nmeet, the Vestinghouse Manufacturing Co. was supplied
with a sanple of cloth on August 20th, which was to be given the heat
aging test by then and the results vere to be reported to us so that
we night check their work and proceed to cooperatively develop a
suitable test procedure for such evaluations. Having heard nothing
further from this company since that date, we vrote to then sonetine
ago inquiring as to their progress and Jjust last week received a re-
ply which stated that their work would be completed and the results
reported to us on January 15, 1952. This being so we can but walt
for this information.

The results of this work are quite inportant since nany govern-
ment agencies are incorporating a heat aging test of a sort in their
specifications. As in the past, these specifications are not clear
as to test procedure and the tensile strength values after such a
test are neaningless unless this procedure 1s explicit in many details.
It is the hope of the Technical Committee that after the specifica=-
tions for Vestinghouse have been approved by all concerned, they may
serve as a basis and guide for all other specifications covering
similar conditions.

ALULIEIZTD CLOTH. The work on this project is, in the main,
progressing as a part of the work in connection vith the investiga-
tion of the "temperature limits which may be recommended for various
grades of asbestos textiles."

During recent months, however, we have received correspondence
fron Grems Mfg. Co., Klamath Falls, Oregon, who market an aluninun
paint particularly designed for construction insulation. Samples
of this material as used were also received and a request was made
for some of the paint so that we might apply it to some of our cloths
and investigate its properties more thoroughly as they apply to our
particular problen. It is our understanding that this is a rubber
base paint and, if so, the thermal properties-will have definite
limitations, however, it would be vorth vhile, we feel, to be able
to define these linits.

Shellmar Products Co., a convertor is endeavoring to apply
aluminum foil to a 1l2-yard sanple of cormercial grade cloth which was’
supplied by us, have not yet completed this work. They were very
desirous of having a much larger piece of material to work with
than we were able to furnish and in order to obtain as long a sample
as possible have split the one yard wide sarple so that they can
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Fellowship Leport--Page 2

nake a run on & 24 yard long piece, even though it is only 18" wide.

Upon completion of this work and the receipt of the report fron
the convertors regarding the commercial feasibility of such an
operation, the Technical Committee will be advised and the next steps
decided upon.

TELPERATURE ROSISTANCE OF ASBESTOS TEXTILDS. The third project
listed in the program of work for the Fellowship covers the "“deter-
nination of the temperature resistance of the five grades of asbestos
cloths-~Comnercial, Undervuriters, AA, AAA and AAAAY, Here again is
an investigation, the results of which will have specific applica-~
tions in the specification field. Many specifications set forth the-
temperatures at which the cloths under consideration may be serviced,
however, the method of temperature application is never indicated.

In our work ve are uaking these determinations’'by three methods of
heat application 1) Radiant heat from one side, 2) Direct or contact
heat from one side and 3) Subnierged heat from both sides, as in the
heat aging test.

Since the degradation of these materials is a function of both
tine and tenperature over quite a range, a great nmany tests and much
time are involved. The rate of degradation is to be determined at
temperatures ranging from 100°C up to the highest possbile tempera-
ture, which in the case of low grade cloths vill be chiefly dependent
upon the organic content and in the higher grade cloths by the grade-
of fiber used in spinning the yarn. It is hoped that from this viork,
serviceability curves rnay be obtained which will define the thermal
serviceability limits of the several grades of asbestos textiles as
a function of time, temperature and fiber grade. Every effort will
be made to have a sufficient amount of this data available for use by
the Technical Committee in the review of the several specifications
which are now under consideration.

In addition to testing the regular line of untreated cloths and
textiles, it is our intention to include several treated cloths and
cloths which have been coated w7ith aluminum foil and the aluminun
paint if cloths having the latter application can be obtained. Ve
realize that so-called treated cloths are being manufactured by
several of our members and twould appreciate receiving from three to
five yards of several varieties of these materials for inclusion in
this viorke

MISCELLANEQUS. During the past months, the Secretary circulated-
among the membership of the Institute a letter from Nugent and Nugent,
a Vlashington, D. C. law firm, regarding an asbestos deposit in which
that firm had an interest, located in California. Upon request, we
received samples of this material from the writer and have determined
the fiber to be of the variety, chrysotile. The sample received vas
in rock form and the veins ranged from very thin up to approximately
3/16" across. An insufficient amount of this fiber was nade available
to us and for this reason extensive test work could not be carried
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out however, it would seem that perhaps some further

ATI-63

investigation

ht De advisable in order to definitely establish the éxtent of the
deOalt and the value of the fibers, if the deposit is, as the inter-
ested parties-state, quite extensive. This matter may have perhaps
received this, hovever, since we have had no word of any action ve
call this matter to your attention so that no possible sources of

asbestos may be overlooked.

CONCLUSIONS

In conclusion we would like to express our appreciation to all
of the nembers of the Institute who have supported and promoted the
work of the Fellowship during the past five years. 1le are now enter-

ing our sixth year of service and earnestly hope that

each of you

vill feel free to availl yourselves of the facilities of:our labora-
tory and of the School of Ceramics at any time in extending techno-

logical advancements in the asbestos textile industry.

Properly

and wisely handled the Fellowship can be a powerful tool in your
hands and we trust that it may be our pleasure and good fortune
to be afforded the opportunity of implementing this tool under your

direction,

Respectfully subnitted,

Myril C. Shaw

MT-002469
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ACDBISMOS TZXTILE INSTITUTD
AUDITOR'S RIPORT
Decenber 3, 1951

Balance in Various Funds - October 1, 1951

Fellowship Fund $  402.43
General Fund 7,056.61
Publicity Tund 921.74
Petty Cash Fund 26455

Receipts: General Fund (Gift Fund)
Transfers: To Petty Cash (from General Fund)

Disbursements:

Fellowship Fund: none

General Fund:

Secretary's Salary $ 930,61

Secretary's Travel 29.26

Meeting Ixpense 403.87

Avditing Expense 8.40

Stenographic Ixpense 49.00

Misc. Office Ixpense 630

Petty Cash Fund Transfer 33461 ’

Gift Fund 222492 1,088.97

Publicity Fund:

National Science Teachers! A4LSSOC. 600,00

Petty Cash Fund:

Misc. Office Lxpense 56436

Balance on Hand December 3, 1951

Balance in Various Funds - Deceilber 3, 1951

Fellowship Fund % 402,43
General Iund 6,190.59
Publicity Fund 321l.74
Petty Cash Fund 23,80

ATI-63

G 8,407.33 1
222,95 j

32.61
$ 8,665.89

1,725.3%

% 6,938.56

$ 6,528.56

Respectfully submitted,

S. Ce. Gehnan

MT-002470
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