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MIL-C-13814(0rd)
1 December 1954
SUPERSEDIRG
PA-PD-531

T May 1954

MILITARY SPECIFICATION
CLOTH, IGNITER
1. SCOPE

1.1 This epecification covera the folloving types of cloth for use in the
panufacture of igniter pads used in emmunition:

Type I - 81ilk
'Class A - Bresking strength same ap Class B of MIL-C-539
Clsags B - Breaking atrength eame ap Clase C of MIL-C-539

Type I1 - Acrylic
Claps A - Breaking strength 60 pourds per inch, minicum.

. AFPPLICABLE DOCUMENTS

2
2.1 The folloving specificationsa, and all specifications referenced thereon,
he

of the lgsue in effect on date of invitation for bida, form e part of this apeci-
fication:
SPECIFICATIONS
FEDERAL
CCC-T-191  -Textile Teot Methods
DDD-5-751 -Stitches, Seams end Stitching
TT-C-595 -Colors; {For) Resdy-Mixed Peints
MILITARY

MIL-C-539 - Cloth, Silk, Cartridge-Bag

MII-G-2550 -General Specificaticn for Ammunition Except Small
Arms Ammunition

MIL-P-10025 -Packing and Marking for Domestic Shipment of Inert
Ammunition Components, General Specification for

MIL-T-13505 -Thread, 3ilk, Seving {Por Powder Bags)

(Copies of specifications, standards, drevings, end publications required by con-
tractore in connection with specific procurement functions ehould be obtained
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REQUIREMENTS

3.

3.1 Material.

3.1.1 Type 1.-The material used in the manufacture of silk igniter cloth ehall
be as s ified in Specification MIL-C-539

3. l 2 Type II.-Acrylic igniter cloth shall be woven from acrylic yarns sepun
from aerylonitrile polymer fibere or copolymers of acrylonitrile conteining no
helogens such as chlorides, bromidee, fluorides, or iodides.

3.2 Type I regqulirements end testis with the exception of weave and color, shall
be ag npnr-if‘iﬁri in Specification MIL-CO _I:QO Clegse B or C, 88 appiicable frmn l.l)

e AS AR S mAS AL bLvL A 7 hndmbaieid e Y bl
Weave requirements for Type I shall be as specified on the applicabie drauing,
color requirement and test for Type T shsl_ be ae specified herein. Type II re-
quirements and testg shall consist of all requirements and tests specified herein.

3.3 Aippearance.-Appearance of the cloth shal. be uniform and free of visible
imperfections.

3.4 Width.-The width of the cloth shal. be specified in the contract or
purchase ofder. A tolerance of 0.25 inch wili be permitted.

3.5 Weave.-The cloih, woven one in & dent, ehall be a plain eingle weave
having 2 like number of ends and picke per inch when tested as epecified in L.k,
The warp and filling yarns shall be of the sume size.

3.6 Siippage.-When determined as epecified in 4.5 the elippage value shall
be as foliowe:

wWerp, minimum 60
Fill, minimum 60

3.7 Stretch percent.-when determined as specified in 4.6, the percent

giretch chall be as follows:
Warp, meximum 10.0
Fill, maximum 10.0

3.8 Ash.-When determined as specified in 4.7, the percent ssh shai. be 2.0
percent, maximum

3.9 pH of water exiract.-When determined as specified in 4.8, the pH of
water extract shall be between 5.0 mipimum end 9.0 maximum.

3.10 Acidity or alkaiinity.-When determined as specified in 4.9, the acidivy
or alkalinity chall be as follows:

Acidity determined as ascevic acid.-0.1 percent, maxigum.
Alkalinity determined as sodium carbonate.-0.1 percent, maximum.

3.11 kEther soluble material.-When determined as specified in h.1l0, the ether
soluble materisl shall be 5 percent, maximum.

3.12 (bjectionable sizing.-When determined ss specified in 4.11, the character
and quality of the sizing material shall be such that there ghail be no indication
of smoldering when ihe cloth is ignited sufficiently to give 8 good flame and then
extinguished.

3.13 Halogens.-None, when determined ag specified in 4.12.

3,14 TIn addition vo the requiremente listed above, the finished cloth, vhen
tested as specified in 4.13, 4.14, and 4.15, es epplicable, ghali comply wiih the
requirements epecified in Table I.
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TABLE 1
WEIGHT HREAKTEG THREAD
STRENGTH COUNT
(oz. per =q. yd.) {Lb. per inch) (threads per inch)
WARP FILL WnRP FILL
MIM - MAX HIN WIN MIN-MAX ~ MIH-MAX
3.25 3.75 60 60 bW T 45 Ly - 45

3.15 Co.ior {applicable to I and I, see 3.2).-The cloth shell be
ecarlet (see 5.13;.

3.16 Norkmanship.-The cloth shal. be uniformly and closely voven end shsli
be free from defects which might sffect the servicesbility.

k. QUALITY ASSURANCE PROVISIONS

4.1 Lot.-A lot shell coneist of cloth msnufectured by one msnufecturer,
subjected to the same menufacturing conditions end proces es submitved for
inspection at the same time. BEach lot shall contain:

a. cloth of one type and one class only

4.2 Sampling.-Five representative primery esmples shai. be gelected from
the bales comprieing the lot and all teets ehall be performed on each sample.
Feilure of any sample to comply with all the requirements snal. be cause for re-
Jection of the lot.

4.3 Ingpection.-Inspection shsll be as specified in Specification MIL-G-2559.

L.b VWweave.-Weasve shall be determined by visusl exsmination vo determine
coopliance with 3.5.

4.5 Slippege value.-Ten test specimens ghell be cut os direcied in Method
5420 of Specification CCC-T-191 for uase in determining the breaking sirength, ex-
cept that each specimen sholl be 16 inchee in length. The five specimens huving
the ghort dimension pereliel tu the warp threads shall be used for the determinatic
of varp slippage snd the five having the short dimension parallel to the filling
threads shall be used for the determination of fill elippege. For making this
test, 8 machine of the gtanderd type specified in Mcthod 5100, Specification CCC-
T-19L shall be used in the determination of elungetion. The diatance beiwveen the
Jave of the testing machine ehsll be adjusted to 3 inches. A test specimer shall
be folded beck on itgelf so that the distence from the fold to one edge, parallei
to the short dimension, meweures spproximately 5 inches snd to the other, ai least
10 inches. Care shall be taken to have the fold parai:el Lo the crosewiee yarns in
the specimen. ~t 0.38 inch from ihe foid a seam shall be sewn paraliel o the
croasuise yarns of ithe epecimen. A sesp of the type deaignaied se 30i-S3a-1i Speci-
fication DDD-S5-751 {sesm SSa-1 formed with une rov of stitch type 301) shall be
used. One row of stitch type 301, 12 stitches per inch sheil be used 1o make the
gesm. In moking the seam 8 suitable needite ghall be used end 8 heavy silk thread
‘conforming to Specification !IIL-T-13505, of eufficlent airength so thst ie vwiil
nut break when the seam is tested for elongation am directed below shsll be ueed
(s No. 21 needle and commercial grade H (l4-pound) waterproof eiik, fishing line
threed with a left-hand machine iwist has been found satisfaciory). The test
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specimen ghall be pisced, with the 10-inch portion uppermost,symmetrically in the
upper Jews so that the long dimensicn of the 10-inch poriion of the specimen is
parallel to the direction of sppiication of the load. The epecimen shell be
ciamped in the upper Jjewe 80 thait tae seam is at least 3 inches below the lower
Jews. A 6-ounce cismp (see figure 1) e2all be attached to the specimen at a

point beneath tie lower jawe 80 that a uniform tension of thie amount saall be
applied to the specimen, and the lover jaws snall be ciemped teking careto grip the
same yarns in the lower jaws as are gripped in the upper Jaws. The clamp ehown on
figure 1 can be apsembied from (2) a metal photographic film clip, (b) a brage or
steel rod 6 inches long and 3/16 inch in dismever, and (c) equal bras: or eteel
weighte which are sufficient to bring the total welght of the as.embly to 6 ounces.
The apparatus shall be arranged to obtain a tension-stretch curve up to the breaking
etrength of the specimen, the stretch being indiceved in inches by the vertical
component and the tension being indicated in pounds by the horizontal component.
The machine shall be started and ailoved to apply tension until the specimen breake.
Thie grephic record shall be degignated s the fabric-stretch curve. The same
gpecimen shell be inserted in the Jaws of the machine so that the sedm is in a
position perallel to the jaws and midway beiveen the upper and lower Jaws. The
specimen shall be clamped in the jaws, applying tension by means of the 6-cunce
cismp, as directed above, before tightenlng the lower jaws. The apparatus shell

be arranged so that the graphic record of this test will be made on the seme chart
and start 8t the game point. The machine shall be started and tension aslloved to
be spplied to the specimen until either the cioth breske or the seam faile. This
graphic record ehell be designated as the seem-stretch curve. The tenaion at

which the vertical distance between the geem-siretch curve and the fabric-stretch
curve 1e equal to the sum of (a) the vertical distance between these curves when
the tension is 1 pound, and {b) a vertical distance on the chari equivalent to

0.25 inch on the cloth shal-. be noted. The slippage value ehsll be calculaied as
follovs to determine compliance with 3.6:

Slippage velue = 100A
B

where:

A = tension at which the difference between the peam-stretch curve and the
fabric-stretch curve is 0.25 inch plus the difference between these curves
vhen the tension ig 1 pound

B = the minimum bresking strength for the cles.: of cloth being tested as
gpecified in Table 1

The average value obtained for the five warp specimens and for the five fill

specimens shall be reported.
4.6 Stretch.-From the fabric-stretch curves obuained in the test for slippage
as specified in Table I, the percent of stretcn for each epecimen shall be calcula-

ted ag follows to determine compliance with 3.T:

Percent of stretch o 100 SA-B]
C

where:

- vertical component of the fabric-stretch curve measured in units equivalent
to the distance in inches between the jJawe at 30 pound tension.

- vertical component of the fabric-stretch curve meseured in units equivalent
to the dletance in inches vetween tne jawvs before a. juet perceptible load
is agsumed by tHe specimen.

=
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C - length, in 1lnches, of the portion of the specimen tested before
8 Just preceptible load ie¢ assumed by the specimen.

L.7 Ash.-Parts from esch of the pleces comprieing the sample shall be cut
g0 a3 to cbtain & total of approximately 2 gm, and trensferred to a tered platinum
Or porceisin crucivle and moisiened witih concenireted nitric acid. The crucible
ehall be healed on & eteam dbath for 1 hour snd then heated csrefully over a flame
80 82 to avoid any lose. When the contents of the crucible have been charred it
shall be heated to dull redness until all carbonaceous maiter haa been burned off.
Toe crucible shall be cooled in a deeiccator and weighed. The gain in velght
ghall be calculated to percent agh in the somple ae fol.ove to determine com-
plisnce with 3.7:

Percent ash &« 100 {(A-B
W

vhere: .
velght of crucible end ignited regidue
velght of crucible empty

veight of sample

o>
a mu

4.8 _pH of water extract.-Ten pleces of cloth, veighing epproximately 0.5
gn each ghall be cut from variocus portione of the sample. Theses pieces shal.
be combined, weighed,and transferred tv 250-ml beaker. One hundred fifty milliters
of freshly boiled, distilled vater chall be added to the besker, covered with
a vateh glaep, Bnﬂ boiled gently for 30 minutes. In case the volume of water be-

comes less .han ohe-half the original amount during the boiling period, sufficient
bolling distilled water ehell be added to restore it to :he original volume. At
the end of 30 minutes the covered beaker and contents shall be removed from the
source of heat and the volume brought to 150 ml by edding freshly boiled digtilled
vater. The covered beaker and contente shall be cooled 1o 25° to 30°C without
agitating the contents, Lo minimize the ebegorpilon of carbon dioxide from ailmos-
phere. The pH of the cooled liquid shsll be determined, using & glaes electrode pH
electrometer, wvithin ) hour after removing the beaker from the source of heat to
determine compliance with 3.9. The distiljed water used for this test shali be
carried through the above operations as a blank, and must show a pH vaiue in the

range 6.0 to 7.0.

(Note: If the distilled water does not have a pH of 6.0 to 7.0 after the test
specified above, the pH of the water used in thie teet ghall be sdjusted by re-
distillation or by the adaition of epproximately 0.1 normal sodium oxide or
hydrochloride acid until the pH of the dietil:ed water 1a 6.5 £ 0.2.

4.9 Acidity or alkalinity.-The wvater extract obtained in the determination
of pR ghall be decanted into s 250 ml besker. Ao ouch ebsorbed wvater as possible
ghall be forced out of the cloth by pressing the cloth esgainst the side of the
besker with the aid of & glass stirring rod. If the pH of the water exireci is
T7-C or greater, the solution gholl be titreted, vith approximately 0.lH hydro-
chloric acid of known normality, using methyl red as the indicator, to a faint
reddish tint. Any slkalinity shall be calculsted to percent sodium carbonate Ba

fol:iove to determine complisnce with 3.10.
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If the pH of the water extract is 6.9 or lese, the solution shal_ be titrated
with spproximately O0.1N sodium hydroxide solution of known normality using
phenolphtihalein indicator to the first permanent pink color. Any acidity shall be
calculated to percent acetic acid as foliove to determine compiisnce with 3.10.

4L.10 Ether soluble materisl.-Ten pieces of cloth, welghing spproximately
0.5 gm each shall be cut from various portions of the semple. These pileces shall
be weighed together and transferred to the extraction chamber of the Soxhlet extrac-
tion spparatua having ground-glasc connections. The extraction chemver shal. be
ageembled to a tared receiving flask and then trensferred to the exiraction chember
until the eample ip covered and the ether siphons over into the fiask. Approxi-
mately 25 ml more ether shali be added to the extrsction chamber, 8 condenser shall
be agsembled to it eand the aesemblied apparestus shall be placed on a stieam bath.

The extraction shel: be sllowed to proceed for 1.5 hours. Hesting shal: be discon-
tinued at & time when t{he ether content of the extraction chamber is neeriy suffi-
cient 1o cause the ether to siphon over into the receiving flask. The flask, con-
teining the oily extract shali be heated on a steam bath until the ether is removed.
The flask and residue shall be dried in an oven at 100° £ 2°C for 1 hour, cooled

in a deeiccator and weighed. The weight of residue shali be calculated to percent
ether extract to determine compliance with 3.11.

4L.11 Objectionable sizing. .

4.11.1 Apparatus.-A Mackey test apperatus (see figure 2 ) consisting of &
cylindrical water jacketed metal oven of the following dimensione shell be prepared;
Ouiside, 8 inches high snd 6 inches in diameter; immide, 7 inches high and L inches
in diameter. The vessel shall be geeled with e l1lid lined with nonconducting mater-
ial having three holes, one at the center for a thermometer, and two diametrically

Aaremeatia moan tha wim Thans holeg vrasaiva canmar tiuhas ~af 1 /9 _inah ddametar an
uyyuna.l-u 1HCax Vide & LAM» AUGOG UWVILTDO LA0TUUL VO huyyc& wWiwWT O WA -I.I EF Ll WAGLUC VG A EAwr

srranged that when the 1id is in place, one tube enters the oven to & depth of b
inches while the other rises to an equal height above the 1id. These. tubes assure
&8 congtant draft of alr through the instrument. On a common vertical axis with
the centrsl hole, a cylinder of wire geuze, 6 inches long apd 1 1/2 inches in
diameter, shall be supported within the oven.

4.11.2 Procedure.-A 12 § 1 gm sample cut into l/4-inch to 1/2-inch squeree
shall be placed within the wire cylinder, compressing it to occupy the upper
4 1/2 inches. The thermometer shali be arranged so that the bulb is in the
center of thies masa. The water shall be heated to the boiling point then the
cylinder end thermometer sghall be introduced, sllowing the latter to protrude
through a cork placed in the cegniral hole in the lid: The wvater shall be allowved
1o boil and the temperature shall be recorded at frequent intervals for 1 1/2 hours
to determine compliance with 3.12. The material shall be coneidered to feil with
regpect to the preaence of objlectionable sizing if the fabric attains a temperature
of 100°C within 1 hour, or if it reaches & temperature of 120°C within 1 1/2 hours.

4.12 Helogens.-A copper wire shsll be heated in a Bunsen fisme until &ll
green coloration disappears. The wire shel: be removed from the flame, end etrands
of yarn taken from the filling of the fabric shall be wound arcund the hot end of
the wire and agein the wire shalli be introduced into the flame. The presence of
green coloration in the flame which pereiste for more than 3 seconds ipdicates the
oregence of halogens in the febric. The above procedure ghall be repeated uping

=4
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etrande of yern taken from the warp of the fabric. Determine the absence of halogene
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for compliance with 3.12.

4.13 Weight.-Weight shall be detvermined in sccordsnce with Metnod 5CL0
of Specificattion CCC-T-19i, to devermine compliance vith 3.1k,

4.14 Bresking strengih.-The breaking strength ehall be determined
concurrentl]ly with the slippage value and shall be read from the fabric-stretch
curve of the graphic record. The breaking swrength is that point where there is
no further increase in tension. The bresking streagth of ihe warp ysrms 1e taken
as the maximum tension in pounds per inch recorded on the fabric-stretch curve for
the fili elippege specimen. The breaking stirength of the fill yarns is taken 8¢ the
maximum tension in pounds per inch recorded on the fabric-siretch curve for the
varp slippage specimens. Report the average of 5 valuee obtained in each direction
ea the bresking sirength in that direction to determine complience with 3.1hk.

4.15 Thread count.-Thread count shsll be determined in accordsnce wiih
Method 5050 of Specification CCC-T-191 for compliance with 3.14

k.16 color {spplicable to Type I end Type I1 ).-In oll ingtancea the cloib
shall be dyed scerlec. The scarlet dye shall produce @ color closely espproximsting
the color of & Quarzermaster stendard cloth sample equivalent to red color No. 1105
of Bpecification TI-C-595. The dyestuffs used shall be either of the following or
8 bilend of the two:

Sodium eslt of ditolyl-disszo-bis{-nsphthylemine-k sufonic acia
€ 34H26N6065M82
(Note: The color index number is 448 - Soclety of Dyers and Colorists.)

Sudium salt of 4 sulfcgfmapthalene-AZ0-B-napthol
c20H13H2°hSN3

(®cze: The color index number ia 176 - Society of Dyere end Colorists.)

L.17 Resubmipsion and retests.-If the sample gubjected to teats, fails to
pess the teats, the lot shall be rejected. The contractor shall have the option
of having & pertisl or complete anslyeie made on samples taken from all or any of
the bales in the lot at no expense to the Government. The contractor may then
remove the defective portion of the lot, snd resubmit the lot for acceptance. The
regubmitted lot shall be eccepted, provided nev samplee, aselected in accordance
wvith 4.2, pass all the tests required by this specificetion and that three primary
samples pep. 8ny teat or testo faeiled by the materisl on ariginal submission.
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5. PREPARATION FOR DELIVERY

5.1 Packing, labeling, and marking.-Packing, labeling, and marking shail be
in sccordance with Specification MIL-P-10025.

Notice.-When Government drawings, specifications, or other data are used for
any purpose other than in connection with a definitely related Government procure-
ment operation, The United States Government thereby incurs no responeibility nor
any obligaticn whe.soever, and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications, or other data
is not to be regarded by implication or otherwise as in any manner licensing the
holder «r any other person or corporetion, or ccnveying any rights or permission to
manufacture, use, or eeli any patented invention that may in any way be related
thereto.

Custodlan:
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