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MIL-Y-1140H

13 December 1972

SUPERSEDING
MIL-Y-1140G

27 August 1969

MILITARY SPECIFICATION
YARN, CORD, SLEEVING, CLOTH, AND TAPE-GLASS

This specification is approved for use by all Departments and Agencies
of the Department of Defense.

1. SCOPE

1.1 Scope. This specification primarily covers the basic forms of
untreated glass fiber used by themselves or as componemnts of other materials.

1.2 Classification. Glass fiber shall be of the following classes and
forms, as specified (see 6.2):

Class C - Continuous filament
Class S - Staple fiber

Forml - Yarn
Form 2 - Cordage
Form 3 - Sleeving
Form &4 - Cloth
Form 5 = Tape

1.3 Designations.

1.3.1 General. The basic designation common to all glass fiber is formed
as follows:

1.3.1.1 Glass composition. The first letter designates glass composition.
Por all electrical applications, this is the letter “E".

1.3.1.2 Fiber class. The second letter designates fiber class "C" for
Y FE gy a7
continuous filament; ''S" for staple fiber.

‘1.3.2 Form 1, yarmn. For form 1, the basic designation is followed by
the following designations: .

1.3.2.1 Fiber diameter. The third letter designates the nominal average
filament or staple fiber diameter, as shown in table I.
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* TABLE I. Letter designations for fiber diameters of yarn 4

Nominal average

471 amnarn Bl AL b

Fllament 8 fiber fiber diameter Ma in
aize letter symbol (inches) classes

B 0.00014
c 0.00018
D :  0.00023

D-E 0.00025
E 0.00028
G 0.00038
H 0.00042
K 0.00053
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1.3.2.2 Count. PFollowing the first three letters is a number which
represents one~hundredth of the yardage per pound per strand of bare glass.

1.3.2.3 Plies. The next number indicates the plies, and is showm in
one of the following ways:
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i e cates the number
of original strands twisted; and the second, the number o

i
yarms plied.

i
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1.3.2.3.2 Staple fiber yarn, A single digit indicates the number of plies.

1.3.2.4 Examples. ECD 450-3/3 indicates electrical-grade, continuous
filament yarn made from 0.00023 inch average diameter fiber, having a nominal
yardage of 45,000 yards per pound per strand of bare glass and made up of
nine strands (three plies, each consisting of three strands twisted together
before plying). ECD-E 150~1/0 indicates electrical-grade continuous filament
yarn made from 0.00025 inch average diameter fiber, having a nominal yardage
of 15,000 yards per pound per strand and made up of a single strand. ESE
12.5/2 indicates electrical-grade, staple-fiber yarn made from 0.00028 inch
average diameter, having a nominal yardage of 1,250 yards per pound per strand
and made up of two plies.

1.3.3 Form 2, cordage. For form 2, the basic designation is followed by
the following designations:

1.91.13
L

1.3.3.2 Diameter. The second number indicates relatively increasing -
sizes of cordage.
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1.3.4 PForm 3, sleeving. For form 3, the basic designation is followed
by the following designations: ’

1.3.4.1 Interlacing yarn. The third letter "C" indicates coatinuous
filament used for the i{nterlacing yarn.

1.3.4.2 Construction. The last letter indicates the construction "A" ,
for 0.008 i.c. well; "B" 'for 0.006 inch wall.

1.3.4.3 Example. ECC-B indicates electrical-grade sleeving, with con-
tinuous filament in both major and minor yarns, having a 0.006 inch nominal
wall thickness.

1.3.5 Form 4, cloth. For form 4, the fiber class in the basic designatiom
represents the fiber class in the warp. The basic designation is followed by
the following designations: .

1.3.5.1" Filling. The third letter represents the fiber class in the
filling.

1.3.5.2 Cloth number. Following the letter designation is a cloth
number identifying the general construction of the cloth (see tables VII

1.3.5.3 Example. ESS-248 indicates a cloth construction of electrical-
grade staple fiber in both the warp and filling.

1.3.6 Form 5, tape. For form 5, the first three letters of the designa-
tions are compounded as they are for form 4, and are followed by the following
deasignations: )

1.3.6.1 Texture. A final letter follows the three letters and indicates ths

texture: "A" for medium texture; “B" for close texture.

1.3.6.2 Example. ECC-B indicates an electrical-grade, continuous filament,
close textured tape.

2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation

for bids or request for proposal, form a part of this specification to the
extent specified herein:

SPECIFICATIONS
FEDERAL

w-P-268 - Paper, Kraft, Untreated, Wrapping.
PPP-B-576 - Boxes, Wood, Cleated, Veneer, Paper Owerlaid.
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PPP-B-591 - Boxes, Fiberboard, Wood-Cleated.
PPP-B-601 - Boxes, Wood, Cleated-Plywood.

POD_R_L£21 = ). PR Y Ll m o d Wadlaod amd Tanlk _foamen=
LLETWTUaL = BORE3, wOOG, uua.!:u 8N LOCK=UOTNEr.

PPP-B-636 - Boxes, Shipping, Fiberboard. -
PPP-F-320 - PFiberboard: Corrugated and Solid, Sheet Stock
(Container Grade), and Cut Shapes.
Tape, Gummed. Paper, Reinforced and Plain, . For
Sealing and Securing. i

pl

PPP-T-45

MILITARY

heet, Overwrap; Water - Vapor-

~ ‘E‘I —-.JL‘IA
UL,y ACALULEC .

MIL-L-10547 - Linats, Case, and
cf ot r

proof or Waterp

STANDARDS !
FEDERAL ‘
FED-5TD-191 - Textile Test Methods. |

MILITARY |
MTY _CTnN_1MAS8 = Commmnldme Dounsamndoawam awmd MaliTomn Faw Toaasma [ R .
[y N Py~ BT L BV - Gdﬂl‘-l.l..l.lls FAVLECUULED 4allu LU LTS LUL LIIHPELLLUII Uy
Attributes.

MIL-STD-129 - Marking for Shipment and Storage.

(Copies of specifications, standards, drawings, and publications required by )
suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.) ._/

2.2 Other publications. The followlng documents form a part of this speci-
fication to the extent specified herein. Unless a specific issue 1is identified,

l-‘\n {nﬁun dn affaner An Adara n‘ dmerd rardan ‘n- hide A= Daviact Ea -~ A1l ahall
1 Al LD L ‘kl wh il Wik UL debd Vi il LA S U‘-ua Wk hG\l L—¥- 3 =) LU‘ PLUI)UBG-& :IIII'.I.I.L
apply:

I'

National Motor Freight Traffic Association, Inc., Agent

National Motor Freight Classification

(Applicacion for capiea should be addreased to the American Trucking Associa-
tions, Inc., Tariff Order Section, 1616 P Street, N.W., Washipgton, D.C. 20036.)

Uniform Classification Committee, Agent

Uniform Freight Classification

(Application for copies should be addressed to the Uniform Classification
Committee, Room 1106, 222 South Riverside Plaza, Chicago, Illinois 60606.)
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3. REQUIREMENTS
3.1 Material.

3.1.1 Fibers. The fibers shall be free from any free alkali metal oxides,
such as soda or potash, and from foreign particles, dirt and other impurities.

3.1.1.1 Staple fiber. Staple glass {it:i: i3 produced by vaiowing molten
glass into fibers of varying lengths to provide characteristics resembling
those of cotton or worsted fibers in their subsequent textile processing.
The individual fibers are smooth and substantially cylindrical, and the lengths
may vary up to approximately 15 inches.

3.1.1.2 Continuous filament. Continuous filament glass fiber i3 produced
by mechanical drawing of the molten glass into fibers of indefinite length
that have a general resemblance to natural silk and rayen in a manner in

which they are later

3.2 Design and construction.

3.2.1 Form 1, yarn.

3.2.1.1 Class C, continucus filament yarn. Continuous filament bare glass
untreated yarn shall be furnished in conformance with table II, as specified
{see 6.2).

TABLE I1. Form 1, class C, continuous filament yarn

Yarn No. Twist, turns Ply, turns Diameter of Yards per Minimum breaking
1/ per inch per inch yarn 1/ pound 2/ strength 2/

(Z-twist) {S-twist) {inches) {pounds)
ECB150-1/0 1.0 - 0.0080 15,060 4.0
ECB150-1/0 3.0 - 0.0080 15,000 4.0
ECB150-2/0 3.0 - 0.0097 7.500 8.0
ECB150-4/0 3.0 - 0.0137 3,750 16.0
ECC150-1/0 1.0 - 0.0080 15,000 3.8
ECC150~1/0 4.0 - 0.0080 15,000 3.5
ECCl150-2/0 4.0 - 0.0097 7,500 7.5
ECC150-3/0 4.0 - 0.0119 5,000 11.0
ECC150-4/0 4.0 - 0.0137 3,750 14.5
ECD1800-1/C 1.0 - 0.0026 180,000 0.25
ECD900-1/0 1.0 - 0.0028 90,000 0.5

5
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TABLE II. Porm 1, class €, continuocus filament varn (conc'd)
Yarn No. Twist, turns Ply, turns Diameter of Yards per Minimum breaking .
1/ per inch per inch yarn 1/ pound 2/ strength 2/
(Z-twist) - {S-twist) (inches) {pounds)
Lal A B 5.0 - 0.00z8 YU, Uy 0.5
ECD900-1/2 5.0 4.4 0.0040 45,000 1.1
ECD450-1/0 1.0 - 0.0040 45,000 1.1
ECD450-1/0 2.5 - 0.0040 45,000 1.1
ECDA50-1/0 5.0 - 0.0040 45,000 1.1
ECDa50-1/2 5.0 4.4 0.0074 22,500 2.2
ECD450-1/3 5.0 4.4 0.0077 15,000 3.3
ECD450-2/0 5.0 - 0.0056 22,500 2.2
ECD450-2/2 5.0 4.4 0.0094 11,250 4.4
ECD450-3/0 5.0 - 0.0074 15,000 3.3
ECD450-3/2 5.0 4.4 0.0116 7,500 6.6
ECD450-3/3 5.0 5.4 0.0119 5,000 9.9
ECD450-3/5 5.0 4.4 0.0154 3,000 15.8
ECD450-4/0 5.0 - 0.0084 11,250 4.4
" ECD450-4/3 5.0 4.4 0.0163 3,750 13.2
ECD450-4/4 5.0 4.4 £.0195 2,805 17.6
ECD450-4/5 5.0 4.4 0.0223 2,250 22.6
ECD225-~1/0 1.0 - 0.0065 22.500 2.4
ECD225-1/0 2.0 - 0.0065 22,500 2.4
ECD225-1/0 5.0 - 0.0065 22,500 2.4 .-
ECD225-1/2 5.0 4.4 0.0094 11,250 4.8 . ‘
ECD225-1/3 5.0 4.4 0.0102 7,500 7.2 -/
ECD225-2/0 5.0 - 0.0079 11,250 4.8
ECD225-2/2 5.0 4.4 0.0133 5,625 9.6
ECD225-3/0 5.0 - 0.0097 7,500 7.2
ECD225-3/2 3.0 4.4 0.0167 3,750 14.4
ECD225-4/3 5.0 4.4 0.0216 1,875 28.8
ECD~-E300-1/0 1.0 - 0.0057 ‘ 30,000 1.9
ECD-E150-1/0 1.0 - 0.0080 15,000 3.5
ECD-E150-1/0 4.0 - 0.0080 15,000 3.5 o
ECD-E150-2/0 4.0 - - 0.0097 7,500 7.0
ECD-E75-1/0 1.0 - 0.9106 7,500 5.7
ECD-E75-1/0 4.0 - 0.0106 7,500 5.7
ECD-E37-1/0 1.0 - 0.0156 3,700 11.2
ECD-E37-1/0 5.0 - 0.0156 3,700 11.2
ECE225-1/0 1.0 - 0.0065 22,500 2.2
ECE225-1/0 5.0 - 0.0065 22,500 2.2
ECE225-1/2 5.0 4.4 0.0094 11,250 4.4
ECE225~1/3 5.0 4.4 0.0102 7,500 6.6
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TABLE I1, PForm 1, class €, continuous filament yarn {cont'd)

Yarn Neo. Twist, turms Ply, turns Diameter of Yards per Mnimum breaking
1/ per inch per inch yarn 1/ pound 2/ strength 2/
(Z-twist) {5-twist) {inches) {poutds)
ECE225- 2/C 5.0 - 0.0079 11,259 4.4
ECE225-2/2 5.0 4.4 0.0133 5,625 8.8
ECE225-3/0 5.0 - 0.0097 7,500 6.6
ECE225-3/2 5.0 h.4 0.0167 3,750 13,2
ECE225-4/3 5.0 4.4 0.0216 1,875 26.4
ECE225-2/5 5.0 4.4 0.0189 2,250 24.0
ECG150-1/0 1.0 - 0.0080 15,000 3.0
ECG150-1/2 4.0 3.8 " 0.0117 7,500 6.0
ECG150-1/3 4.0 3.8 0.0127 5,000 9.0
ECG150-2/0 4.0 - 0.0097 7,500 6.4
ECG150-2/2 4.0 3.8 0.0169 3,750 12.0
ECG150-2/3 4.0 3.8 0.0218 2,500 18.0
ECG150-3/0 4.0 - 0.0119 5,000 9.6
ECG150-3/2 4.0 3.8 0.0218 2,500 18.0
ECG150-3/3 4.0 3.8 0.0236 1,665 27.0
ECG150-3/4 4.0 3.8 0.0271 1,250 36.0 I
ECG150-4/0 4.0 - 0.0137 3,750 12.8
ECG150~-4/2 4.0 3.8 0.0236 1,875 26,0 *
ECG150-4/3 4.0 3.8 0.0240 1,250 3.0 °
ECG150-4/4 4.0 3.5 0.0276 938 48.0 1
ECG75-1/0 0.5 to 1.0 - 0.0106 7,500 5.7 =~
ECG75~1/0 4.0 - 0.0106 7,500 5.7
ECG75-2/0 4.0 - 0.0149 3,750 11.4
ECG75-~1/2 4.0 3.8 0.0160 3,750 15.8
ECG75-1/3 .0 3.8 0.0175 2,500 17.1
ECG75-2/2 4.0 3.8 0.0236 1,875 22.8
ECG75-2/3 4.0 3.8 0.0271 1,250 3.2
ECG37-1/0 0.5 to 1.0 - 0.0156 3,700 11.2
ECG37-1/0 4.0 - 0.0156 3,700 11.2
ECGIT-1/2 - 3.8 0.0160 1,850 22.8
ECG37-1/3 - 3.8 0.0175 1,230 34.2
ECH25-1/0 0.5 to 1.0 - 0.0186 2,500 17.0
ECH55-1/0 0.5 to 1.0 - 0.0125 5,500 9.5
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TABLE II. Form 1, class C, continuous filament yarn (cont'd) : Q

Yamm No. Twist, turns Ply, turns Diameter of Yards per Minimum breaking

1/ per inch per inch yam 1/ pound 2/ strength 2/

(Z-twist) {S~twist) (inches) {pound)

ECK75~1/0 0.5 to 1.0 - 0.0106 .. - 7;500 5.7
ECK75~2/0 4.0 - 0.0149 3,750 1.4
ECK75-2/2 4.0 3.85 0.0236 1,875 22.8
ECK37-1/0 0.5 to 1.0 - 0.0156 3,700 11.2
ECK18-1/0 0.5 to 1.0 - 0.0206 1,800 23,0

1/ Por engineering information only.

2/ See 3.2.1.3 for tolerances.

3.2.1.2 Class S5, staple fiber yarn. Staple fiber bare glass untreated
yam shall be furnished in conformance with table III, as specified (see 6.2).

TABLE III. Form 1, class S, staple fiber yarm

Single yamrn
Yarn No. - Twist turns Diameter of Yards per Mnimum breaking '
1/ per inch yarmn 1/ ) pound 2/ strength 2/ N .
p—
(Z-twist) (inches) (pounds)

ESE70/1R 3/ 8.5 0.010 7,000 1.7
ESESO/LR 3/ 8.5 0.012 5,000 2,8
ESE25/1 8.5 0.016 2,570 4.7

T N A% 1 28N g.e

ESEE-SI..-L G.U VeUsLD Lyldv
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TABLE IlI, Form 1, class S, staple fiber yamrn
Two-ply yarn {cont'd)

Yarn No. T™ist turns Ply turns Diameter of Yards per Minimum breaking
1/ per inch per inch yarn 1/ pound 2/ strength 2/
{2-twist) {5-twist) {inches) (pounds)
ESE70/2R 3/ 8.5 6.5 *0.014 3,560 4.3
ESE50/2R 3/ 8.5 6.5 0.017 2,500 5.6
ESE40/2R 3/ 8.5 6.5 0.018 2,000 7.2
ESE3L/2 8.5 6.5 0.021 1,586 8.6
ESE25/2 8.5 6.5 0.023 1,285 9.2
ESE12.5/2 4.0 3.5 0.033 625 18.0
ESE10.5/2 4,0 3.5 0.038 488 ' 21.0
ESEB.&/2 4.0 3.5 - 420 24.6
ESE6.2/2 4.0 3.5 0.047 ans3 37.0

1/ Por engineering information only.
2/ See 3.2.1.3 for tolerances.
3/ R- Indicates reinforcement with a continuous filament strand or yarm.

3.2.1.3 Tolerances. The following tolerances will be permitted for glass
fiber yarm:

(a) Yards per pound - Plus or minus 10 percent for continuous
* filament yarns
Plus or minus 15 percent for staple fiber
yarns
(b) No individual break shall be less than 80 percent of the
minimum requirement.

3.2.1.4 Twist and ply. Plies yarn shall be furnished twist-against-twist,
with Z-twist in the singles and S-twist in the ply.

3.2.1.5 Put-up. Unless otherwise specified (see 6.2), the yarn shall be
put-up on tubes or cones, and the suppliers usual quantity of yarn will be
acceptable. The tubes shall have an approximate inside diameter of 1-5[8
inches and the cones shall have an approximate inside diameter of 7/8 imch

by 1-13/16 inches.
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3.2.1.6 Yards per pound. The yards per pound specified in tables II and III
are the bare glass nominal and that a commercial yamm normally has a size
treatment which will decrease yardage in proportion fo the smount of size.

3.2.2 Form 2, cordage.

3.2,2.1 Treatment. Unless untreated cordace is svecified (see 6.2), in
the contract or order, cordage shall be so treated or coated as to increase
its resistance to internal abrasion and raise its knot strength. The
material for such treatment shall be noncorrosive to metals and easy to
remove when necessary.

3.2,2.2 Conatruction. Cordage shall be furnished in the following
constructions:

3.2,2.2.1 (Class C, continuous filament cordage. Continuous filament
cordage shall be furnished in conformance with table IV, as specified
(Bee 6.2). >

TABLE IVv. Form 2, class C, continucuys filament cordage

' Minimum breaking strength 2/
Cordage No. Diameter -Yards per {poundg)

1/ (inches) 1/ pound 2/ Untreated Treated
EC9-1-U 3/  0.009 3,620 . 13 -
EC9-2-U 0.026 700 61 -
ECS-3-U 0.034 425 95 -
EC9-4-U 0.052 221 179 -
EC9-5-U 0.076 114 307 -
EC9~6-U 0.083 90 357 -
EC9-7-U 0.095 67 430 -
EC9-8-U 0.119 46 576 ' -
EC9-10-U 0.149 29 780 -
ECI9-1-N &4/  0.0105 3,240 c- 11
EC9-2-K 0.032 668 - 51
EC9-3-H 0.039 --- — 44— = - 77
EC9-4-N 0.062 206 - 146
EC9-5-N c.084 . 105 - 250
EC9-6-N 0.094 86 - 288
EC9-7-N 0.110 65 - 355
EC9-8-N 0.128 42 - 461
EC9-10-N 0.165 27 - 605

1/ For engineering informacion only.

2/ See 3.2.2.3 for tolerance.

| ]
[
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3/ "U" is the symbol for untreated cordage.
4/ "N" 48 the aymbol for neoprene-treated cordage.

3.2.2.2.2 PForm 2, class S, staple fiber cordage. Staple fiber cordage
shall be furnished in conformance with table V, as specified (see 6.2).

TABLE V. Form 2, clasa S, staple fiber coi'dage‘

Cordage No. Diameter Yards per Minimum breaking strength

1/ (inches) 1/ pound 2/ pounds 2/
ES6-2 0.030 1,040 19
ES6~3 0.045 500 30
ES6-4 0.060 415 33
ES6-5 0.075 200 50
ES6-6 0.096 150 65
ES6-8 0.120 100 75

1/ For engineeriﬁg information only.
2/ See 3.2.2.3 for tolerance.
*  3,2.2.3 Tolerance. The following tolerances will be permitted for cordage:
per pound - Plus or minus 15 p:ée;:;, for staple
fiber yarns

= Plus or minus 10 percent for continuous
filament yarns

fa) Yards
1SV - a

{(b) No individual break shall be less than 80 percent of the
minimum requirement

*  3,2,2.4 Put-up. Unless otherwise specified (see 6.2) cordage shall be wound
on spools or suitable tubes in such a manner as to form cylindrical, gelf-
supporting coils.

3.2.3 PForm 3, sleeving.
3.2.3.1 Treatment. Sleeving shall be furnished as follows (see 6.2):

(a) Untreated.
(b) Treated (to reduce fraying at ends).
(¢) Treated and surface—dyed (for idemtification purposes only)

in red, green, blue, black or yellow.

11
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3.2.3.2 Construction. Glass sleeving shall be continuous filament
bare glass untreated sleeving and shall be constructed in conformance
with tsobla VI, as speci fied {(pee 6.2).

W Al WiAAT SR Y ) T AR e LA

TABLE VI. Form 3, class C, continuous filament braided sleeving

Inside Wall
giameter z/ thickness 2/ Yards per
Sleeving No. 1/ (inches) (inches) pound 2/
ECC-A (heavy wall) 1/16 0.008 221
1/8 0.008 100
3/16 0.008 83
1/4 0.008 65
5/16 0.008 52
i/s 0.008 ) 44
i/2 0.008 32
ECC-B (light wall) 1/16 0.006 372
1/8 0.006 204
3/i6 0.006 149
1/4 0.006 109
5/16 0.006 a8
3/8 0.006 67
172 . 0.006 52

1/ For engineering information only.
2/ See 3.2.3.3 for tolerances.

3.2.3.3 Tolerances. The following tolerances will be permitted for
sleeving:

{a) Inside diameter:
3/16 inch and under - Plus 1/64 inch.
Over 3/16 to 3/8 inch - Plus 1/32 inch.
Over 3/8 inch - Plus 1/16 inch.

(b) Wall thickness - Plus or minus 0.001 inch.
(e¢) Yards per pound - Plus or minus 10 percent.

3,2.3.4 Put~up. Sleeving shall be wound on suitable spools or tubes in such

a manner as to form cylindrical, self-supporting ceoils. Spools or tubes for
C

- uitteated sleavios shall be E=l0 Aw O_1fA dnchag fTa lanarh Fala
ILACaLCl DLAGEVIUK Oliddd UE UTJIIO0 Vi UT IV AlIGIED iATi iENELH ALCi8T

1/8 inch) having 5/8-inch inside diameter, and shall contain

E
55

12
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100 yards + 20 yards. No spool or tube shall contain more than three pieces of
sleeving and no piece shall be less than 15 yards im 1 ngth The sleeving
= | h varos

shall be wound on these tubes with a 6= o

3.2.4 PForm 4, cloth.

3.2.4.1 Class C, cloth, continuous filament. Cloth fabricated from
continuous filament bare glass uniseated yarn shall be furnished in conformance

with table VII, as specified (see 6.2).

13
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3.2,4.2 PForm 4, class S, cloth staple fiber. Cloth fabricated from staple
fiber bare glass untreated yarn shall be furnished in conformance with
table VIII, as specified (see 6.2).

TABLE VIII. Form &, class S, staple fiber cloth

Weight Yamn, Minimum breaking
per warp Cerns 2t=angth par inch
Thickness 8q. yd. and warp of width 2/
Cloth No. 2/ 2/ filling £111 Warp Filling Type of
1/ (inches) (ounces) 1/ 2/ (pounds) (pounds) weave
248 0.012 - 7.81 E70/2R  26x20 114 112 Plain
261 0.015 10.32 B40/2R  20x14 169 120 Plain
294 0.023 14.70 E25/2 16x16 ) 176 202 Plain

1/ Por engineering information only.
2/ See 3.2.4.3 for tolerance.

3.2.4.3 Tolerances. The following tolerances will be permitted for glass
fiber cloth:

(a) Width - Plus or minus 1/4 inch per yard of specified
width (inclusive of selvage).
(b) Thickness -

TABLE 1X. English units, permisaible variations in thickness
__%U. $. customary units)

Tolerance (inches)

Material thickness (inches) Staple fiber Continuous filament
0.003 inch and under - ) +0.0008
Over 0.003 to 0.011 inch - - 30.001
Over 0.011 to 0.015 40.003 40,002
Over 0.015 inch 40.003 +0.003

~
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TABLE X. Metrie units, permissible wvariations in thickness (metric
wmits)
Permisaible variations, mm
Continuous Staple
Nominal thickness, mm filament fiber
i
0.100 and under +0.010
Over 0.100 to 0.200 +0.020 +0.020
Over 0.200 to 0.400 . +0.040 +0.040
Over 0.400 +0.050 +0.050

(c) Ounces per square yard - Plug or minus 10 percent.
(d) Construction (ends and picks) - Plus or minus 2.

(e) No individual break shall be less than B0 percent of the

ulnimum requirement.

3.2.4.6 Put-up. Cloth shall be furnished in rolls, in widths and lengths

as specified (see 6.2) and shall be wound on spiral or convolute tubes

measuring 2 inches minimum inside diameter and 1 inch longer than the over-

=17 ead Jal el =1a Vs rall ghall eontain more than thres nlacesg and

811 wiatn DL tné LJ.ULII- NG ToOL4 Snall &ontalin oovTe than ntee ree-sS

no piece shall be less than 15 yards in length

3.2.5 Fomm 5, tape.

3.2.5.1 Class €, tape, continuous filament. Tape fabricated from
continuous filament bare glass untreated yarn shall be furnished in
conformance with table XI, as specified (see 6.2).

TABLE XI. Form 5, class €, continuous filament tape, plain weave

’ Picks Minimum
Thick- Width Total per Yards per breaking
Tape No. ness 2/ 2/ ends inch pound strength 2/
1/ {inches) {inches) 2/ 2/ 2/ {pounds)
ECC-A
(medium 0.005 1/2 24 35 258 100
texture) 3/4 2 35 185 135
1 ’ 42 35 140 160
1 36 34 146 160
1-1/2 62 35 95 250
2 12 k 73 300
2-1/2 104 35 54.5 350
3 108 34 49 500
4 144 34 37 565

22



Downloaded from https://www.everyspec.com

. MIL-Y-1140H
TABLE XI. Form 5, class €, continuous fflament tape, plain weave

. Picks ' Minimum

Thick- Width Total per Yards per breaking
Tape No. ness 2/ 2/ ends inch pound strength 2/
1/ (inches) (inches) 2/ 2/ 2/ (pounds)
ECC-A
(medium 0.007 1/2 24 32 175 130
texture) 3/4 32 32 128 175
(cont 'd) 1 42 32 97 240
1-1/2 62 kY 67 370
) ‘ 2 88 32 48 520
0.010 1/2 16 21 133 160
3/4 24 21 89 250
‘ 1 32 21 68 350
1-1/2 48 21 45 550
0.015 1/2 14 16 95 210
| ' 3/4 20 16 66 . 320
’ 1 26 16 " 50 - 440
1-1/2 40 16 "33 660
ECC-B 0.003 3/8 21 42 620 45
(close 172 30 42 419 60
| texture) 3/4 45 42 282 95
. 1 63 42 206 135
| . 1-1/2 108 42 122 190
0.005 3/8 21 39 279 115
1/2 27 39 216 . 135
34 39 39 149 225
1 51 39 113 310
1-1/2 75 39 17 &40
0.007 3/8 21 39 231 115
172 27 39 ‘179 1315
3/4 39 3 123 225
1 51 39 94 . 310
1-1/2 75 39 63 440

1/ PFor engineering information only.
2/ See 3.2.5.3 for tolerances.

23
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3.2.5.2 Class § tape, staple fiber. Tape fabricated from staple fibef .
bare glass untreated yarn shall be furnished in conformance with table XII, .
as specified (see 6.2). : -

TABLE XIX. Form 5, class S5, staple fiber tape, plain weave

Picks Minimum
Thick~ Wikin ool saT Yards per breaking
Tape No. ness 2/ 2/ ends inch pound strength 2/
1/ {inches) (inches) 2/ 2/ 2/ (pounds)
ESS-A
{medium 0.010 1/2 18 21 127 100
texture) 3/4 26 21 83 150
1 34 21 65 200
1-1/2 52 21 42 300
0.015 3/4 20 16-1/2 60 200
1 28 16-1/2 45 250
1-1/2 52 16-1/2 29 350
0.020 3/4 20 14 49 250
1 28 14 36 300
1-1/2 44 14 25 450
0.025 3/4 20 10 44 210 -
‘ 1 28 10 32 300 . '
1-1/2 44 10 18 550 -

1/ For englneering information only.
2/ See 3.2.5.3 for tolerances. - -

1.2.5.3 Tolerances. The following tolerances will be permitted fér
..fiber glass tape:

24
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{a) Thickness -

Tolerance
Thi Albmaoo Twywno RO Tuna oo
AL s N Pl L O I.J'ri- Ak N b .J’ v‘- Al o
{inches) {inches) {(inches)
0.003 +0.0005 -
0.005 4+0.0010 -
0.007 39.0010 -
0.010 +0.0010 +0.0020
0.015 +0.0020 +0.0030
0.020 - +0.0030
0.025 - +0.0030

{(b) Width of tape:
Under 1 inch - Plus or minus 1/32 inch,
1 inch and over - Plus or minus 1/16 inch.

(e) Ends - Plus or minus 1 end.

{(d) Picks -~ Plus or minus 2 picks.

(e) Yards per pounds - Plus or minus 10 percent.

(£} UNo individual break shall be less than 80 percent of the
minimum requirement.

3.2.5.4 Put-up. Unless otherwise specified (see 6.2), glass fiber tape
shall be furnished in 36 yard minimum to 40 yard maximum lengths, except
for 0.003 inch tape which shall be furnished in 72 yard minimum to 76 yard
maximum lengths. No roll shall contain more than two pleces and no pilece shall
be less than 15 yards in length. The tape shall be wound on sultable cores,
of the same width as the tape, having 3/8 inch inside diameter. The ends
of rolls shall be securely fastened with gummed tape Lo prevent slippage
and unrolling of the tape.

3.3 Identification label. Each tube, cone, roll, or package of tape
of glass fiber material shall have an identification gummed label attached.
The color of the label shall be light in intensity to permit easy reading
of printed, stamped, or typed markings. The use of handwritten entries is
prohibited. The label shall be legibly printed with water insoluble ink
with the following information:

Stock number

Item description
Specification number
Yardage

Contract number and date
Suppliers name

25
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3.4 Workmanship., The finished material shall conform to the quality
and grade of product established by this specification. The occurrence of
defects shall not exceed the applicable quality levels.

4. QUALITY ASSURANCE PROVISIONS

A1 ﬂnunnﬂn‘lh‘l'l‘lku for insrection

S a SO NIG AR A AL Ava  Alip : "

contract or purchase order, the supplier is regponsible for the performance

Unlegs aths=-{or crasifind 4~ sha
uniess othe-I<

of all Iinspection requirements as specified herein. Except as otherwise
specified in the contract or order, the supplier may use his own or any

other facilities suitable for the performance of the inspection requirements

specified herein, wmless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.1.1 Certificate of compliance. Where certificates of compliance are
submitted, the Government reserves the right to check test such items to
determine the validity of the certification.

4.2 Inspection. Sampling for inspection shall be performed in accord-
ance with MIL-STD~105, except where otherwlse indilcated hereinafter.

4,2.1 Examination of cloth, sleeving and tape. The defects found during

the examination of the cloth, sleeving, and tape shall be scored in accord-

ance with 4.2.1.1 through 4.2.1.3.

4.2.1.1 End item examination of cloth, sleeving and tape. The entire

yardage of each roll of cloth shall be examined on the face side and the

entire yardage of each tube or roll of sleeving and tape shall be examined

on both sides for defects listed in table XIII. All defects found shall
be counted regardless of their proximity one to another except where two
or more defects represent a single local condition of the end item, in
which case only the more serious defect shall be counted. A continuous

defact shall be counted as one defect.

- SIS feL=g L

The n:mrnle wmit shall be one

toll or tube. The sample size shall be in accordance wvich inspection
level I of MIL-STD-105. The acceptable quality levels {(AQL's) shall

be 0.65 major and 2.5 total (major and minor combined) defects per
hundred units (yards) for ctlie sleeving and tape, and 2.5 major and 6.5
total (major and minor combined) defects per hundred units for the cloth.

L d
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TABLE XIII. Visual examination of cloth, sleeving and tape

Classification
Defect : Major Minor
Any hole, cut, tear, or smash X
Baggy, ridgy or wavy cloth or tape X
Spot or stain, uncleaned: 1/ )
1/2 inch or more in combined length and width directions X
Less than i/2 inch in combined length and width .
directions ‘ X
Tender, weak or thin place 1/ X
Broken or missing yam:
Two or more contiguous, regardless of length X
Single, 2 inches or more in length X
Single, less than 2 inches in length X
Untreated area:
1/2 inch or more in combined length and width directioms X’
Less than 1/2 inch in combined length and width
directions . ' X
Floats and skips: ‘ .
Two or more, regardless of length . X
Single, 2 inches or more in length : X
Single, more than 1/4 inch but less than 2 inches in
length K
Any hard embedded crease X
Any brittle or fused area X
Width beyond specified tolerances X
Uneven weaving X

1/ Clearly visible at normal inspection distance (3 feet).

4.2.1.2 Examination for length of cloth, sleeving and tape.

4.2,1.2,1 Examination for length of individual tube or roll. Each tube
or roll, as applicable, shall be examined for defects listed below. The
sample wnit for this examination shall be one tube or roll, as applicable.
The lot size shall be expressed in units of one tube or roll., The inspeéction
level shall be S-3 and the acceptable quality level (AQL) shall be 2.5 defects
per 100 units.

pefects

Gross length less than specified minimum léngth or more than specified
maximum length.

Gross length more than 2 yards less than the gross length marked on
label.

Any plece less than the allowable minimum length of plece.

Any tube or roll containing more than the allowable number of pleces.

27
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4.2.1.2.2 Examination for total yvardage in sample. The lot shall be
unacceptable if the total of the actual gross lengths of tubes or rolls,
as applicable, in the sample is less than the total of the gross lengths
marked, .

4.2.2 Examination of yarn and cord. The defects listed in table XIV
shall be counted regardless of their proximity one to another except wherd2
two or more defect: =2procont i Sinzli local condition, in which case only
the more serious defect shall be counted. The sample unit shall be the
outersurface of the spool or tube selected for examination. The lot size
for this examination shall be expressed in units of one cone or tube of
yarn ¢r cord, as applicable. The AQL shall be 1.5 defects per hundred
wnits. The inspection level shall be level I.

TABLE XIV. Visual examination of yarn and cord

Examine Defect
Appearance and Any cut
workmanship Chafed or damaged, affecting serviceability

Finish other than specified

Spot or stain 1/
Embedded foreign matter 1/

Put-up Any defect affecting the free unhampered
unwinding of yarn or cord or affecting
the secure holding of yarn or cord winds
on the piackage

Mot put-up on spoel or tube as specified

1/ Clearly visible at normal inspection distance (approximately 3 feet).

4,2.2.1 Examination of cord for total weight per tube. The sample unit
for this examination shall be one tube. The inapection level shall be level
$-3 and the AQL shall be 4.0 defects per hundred units, except for lots
consisting of 500 or fewer units, the sample size shall be 13 tubes-and- the
lot shall be unacceptable if two or more tubes In the sample are defective
in regard to weight. Any tube found not within the range of weight speci-
fied in 3.2.2 shall be considered a defect with respect to weight.

4.2.3 Examination of preparation for delivery requirements. An
enamination shall be made to determine that the packaging, packing
and marking complies with the section 5 requirements. Defects
shall be scored in accordance with the list below. The sample unit shall
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be one shipping container fully prepared for delivery with the exception
that it need not be closed. Defects of closure listed below shall be
examined on shipping containers fully prepared for delivery. The lot size
shall be the number of shipping containers in the end item inspection lot.
The inspection level shall be S-2 and the AQL shall be 2.5 defects per

100 units.

Examine ‘ - Defect

Marking (exterior Omitted; incorrect; illegible; of improper size,
and interior) location, sequence or method of application.

Materials Any component migsing.

Any component dsmaged, affecting serviceability.

Workmanship Inadequate application of components, such as:
incomplete closure of container flaps and case
liner, loose strapping, inadequate stapling,
improper taping. ’

Bulged or distorted container.

Weight Weight of contents exceeds requirements.

4.3 Testing of the end item. The methods of testing specified in
FED-STD-191 wherever applicable and as listed in table XV shall be followed.
Except where otherwise indicated, the physical values specified in section
3 apply to the results of the determinations made on a sample unit for test
purposes as specified in the applicable test methods. All test reports
shall contain the individual values utilized in expressing the final result.
The lot shall be unacceptable if one or more units fail to meet any re-
quirement specified. The lot size shall be expressed in units of 1 linear
yvard for cloth, tape and sleeving and in units of spools or tubes for yarn
and cord. The sample unit for testing shall be as follows:

Yarm - Up to 10,000 yards per pound - 120 yards
10,001 yards per pound and over - 240 yards

Cord - 30 yards

Sleeving - 12 vards full width

Tape - 5 yards. full width

Cloth = 2 yards full width

The sample size for testing for sleeving, tape and cloth shalil be as follows:
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Lot size (yards}) Sample size
800 or less 2
801 up to and including 22,000 3
22,001 and over 5

The sample size for tegting for yarn and cord shall be aa follows:

Lot size

{apools or tubes) Sample size
15 or less 2
16 up to and including 40 3

41 up to and including 110 5

111 up to and including 300 7

301 up to and including 500 10

501 and over 15

TABLE XV. Test methods

Requirement Test
Characteristic paragraph method
Yarn and cordage:
Material 3.1.1, 3.2.1 and 3.2.2 1/
Turns twist 3.2.1 4054
Ply 3.2.1 Visual 2/
Yards per pound 3.2.1 and 3.2.2 4010
Breaking stréngth 3.2.1 and 3.2.2 " 4100
Sleeving:
Inside diameter 3.2.3.2 4.3.1
Wall thickness 3.2.3.2 4.3.,2
Yards per pound 3.2.?.2 4.3.3
Cloth:
Weave o 3.2.4.1 and 3.2.4.2 _  _ Vigual 2/
Count
Warp 3.2.4.1 and 3.2.4.2 5050
Filling 3.2.4.1 and 3.2.4.2 3050
Thickness T 3.2.4.1 and 3.2.4.2 5030
Weight (ounce per
square yard) 3.2.4.2 and 3.2.4.2 504)
Breaking strength:
Warp 3.2.4.1 and 3.2.4.2 5104 4/
Filling 3.2.4.1 and 3.2.4.2 5104 4/
30
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TABLE XV. Test methods (cont'd)
Requirement Teat
Characteristic patagraph method
Tape:
Weave 3.2.5.1 and 3.2.5.2 Vigsual 2/
Count: .
la-z (total enda) 3.2.5.1 and 3.2.5.2 5050
Filling (picks per inch) 3.2.5.1 and 3.2.5.2 5050
Thickness 3.2.5.1 and 3.2.5.2 5030
Weight (yards per pound) 3.2.5.1 and 3.2.5.2 4.3.4 2/
Breaking strength,
Warp 3.2.5.1 and 3.2.5.2 5100 3/ &/

1/ Unless otherwise specified, a certificate of compliance shall be sub-
mitted and will be acceptable for the stated requirement.

2/ Onme determination per sample unit and the results repori:ed as ''pass"

or "fail".

3/ Breaking strength shall be determined om the full width of the apeci-
men and the jaw dimensions shall be greater than the width of the
specimen.

4/ No individual break shall be less than 80 percent of the minimum re-
quirement.

4.3.1 Inside diameter, form 3 !aleeving!. To determine the inside

digmeter, two pandrels approximately 1 yard long with hemispherical ends
shall be used. One mandrel shall have the diameter of the nominal inside
diameter of the sleeving minus the tolerance, and the other shall have the
digmeter of the nominal inside diameter of the sleeving plus the tolerance.
Five specimens of sleeving, each approximately 1-1/4 yards leng, shall be
used for each size tested. Each specimen shall be of such size that it
will fit without undue disturbance of the construction caused by forcing
the sample on the large size mandrel, yet will not be loose when placed
over the small size mandrel

4.3.2 Wall Chicknesa, form 3 (sleeving). The thickness of the wall
shall be determined by inserting in the gpecimen a mandrel having the sagme
nominal inside diameter as the aleeving, and measuring the outside diameter.
Ten different measurements shall be made in this way, and the average shall

be used in determining the wall cthickness of the sleeving.
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4.3.3 Yards per pound, form 3 (sleeving). To determine the weight of
sleeving, the sleeving shall be slipped over a mandrel approximately 1
yard long having the same diameter as the inside diameter of the sleeving
as a hemispherical end. The material shall lie smoothly on the mandrel.
A specimen 2 feet long shall be cut with a sharp instrument from the center
of the piece on the mandrel. The specimen shsall then be weighed on an
analytical balance or other scale of equal accuracy, and the number of
yards per pound calculated. The average value obtained from tests conducted
on five specimens shall be taken as the average number of yards per pound

of the sleeving.

4.3.4 Yards per pound, form 5 {tape). A length of tape 2-1/2 yards long
shall be smoothly laid on a flat surface using sufficient tension to keep
the tape flat. A specimen two yards long shall be accurately measured
from the center of this piece and cut off with a sharp instrument. The two
yard specimen shall then be weighed and the yards per pound calculated

to the nearest 0.1 yard.

5. PREPARATION FOR DELIVERY
5.1 Packaging. Packaging shall be level A or C as specified (see 6.2).

5.1.1 Level A. Glass fiber material, put-up as specified, shall be
completely wrapped in a 30 pound minimum basis weight kraft paper conforming
to grade B of UU-P-268, except that the cloth material shall be wrapped in
a 60 pound minimum basis weight kraft paper. For tape, a number of rolls
may be wrapped in one package not exceeding an overall length of 12 inches.
Each wrapped item shall be secured with 1 inch minimum width gummed paper
tape conforming to type III, grade B of PPP-T-45, except that paper wrapping
on cloth material rolls shall be secured with 2 inch minimum width gummed

paper tape.

5.1.2 Level C. Glass fiber material shall be packaged to afford
adequate protection against physical damage during shipment from the
supply source to the first receiving activity. The supplier may use his
standard practice when it meets this requirement.

5.2 Packing. Packing shall be level A, B or C as specified (see 6.2).

5.2.1 level A. Glass fiber material of one class and form only,
packaged as specified in 5.1, shall be packed in a snug-fitting shipping
container conforming to style RSC-L or FOL-L, grade V2s of PPP-B-635.
AS-2rnatively, shipping containers may be used that conform to style A or
B, class 2 of PPP-B-576; class I1 of PPP-B-591; or overseas type of PPP-B-601;
“or class 2, style 2 or &4 of PPP-B-621 except that the requirements for
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additional battens ghall not apply. Each alternative shipping container

shall be provided with a type I or 1I, grade C, sealed case liner conforming to
MIL-L-10547. The inside of each fiberboard shipping container containing

cloth material shall be fitted with a full-height taped box liner conforming

to type CF, class weather-resistant, variety IW, grade V15c of PPP-B-636.
Alternative to the box liner, for cloth material only fiberboard pads shall

be placed at each end of the roll to support and immobilize the contents. Each
fiberboard shipping container shall be waterproofed with tape in accordance
with the appendix of the container specification. Each shipping container shall
be closed and reinforced in accordance with the appendix of the applicable
container specification. The net weight of contents in each fiberboard shipping
container shall not exceed the ueight: limitation in the container specifi-
cation. The net weight of contents in each alternative contalner shall

not exceed 250 pounds. :

5.2.2 level B. Glags fiber material of one class and form only,
packaged as specified in 5.1, shall be packed in a snug-fitting shipping
container conforming to style RSC-L, or FOL-L, type CF (variety SW or DW)
or SF, class domestic, grade as applicable of PPP-B-636. Alternatively,
shipping containers may be used that conform to style A or B, class 1
of PPP-B-576; class I, style A or B of PPP-B-591; domestic type, style
A or B of PPP-B-601; or class 1, style 2 or 4 of PPP-B-621, except that the
requirements for additional battens ghall not apply. The inside of each
fiberboard shipping container shall be fitted with a full-height taped box
liner conforming to type CF, class domestic, variety IW, grade 275 of
PPP-B-636. Alternative to the box liner, for cloth material omnly, fiber-
board pads shall be placed at each end of the roll to support and immobilize
the contents. The fiberboard panels for the wood-cleated fiberboard
shipping container shall conform to type SF, class domestic, grade as
applicable of PPP-F-320. Each shipping container shall be closed in
accordance with the appendix of the applicable container specificationm,
with the method II closure required for fiberboard containers. The net
weight of the contents in each fiberboard shipping container shall not ex-~
ceed the weight limitation specified in the container specification. The
net weight of contents in each altermative container shall not exceed
400 pounds.

5.2.2.1 When specified (see 6.2), the fiberboard shipping container
shall be a grade V3ic, V3is or V4s fiberboard box fabricated in accordance with
PPP-B—636 and grade V3s for fiberboard panels of PPP-B-591, and closed in

accordance with the annendix aof the nnvﬂinahIp container nnnr‘lfirnl“ln‘n

e mwi i Wami: wirs L L o S . e
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5.2.3 Llevel C. Glass fiber material, packaged as specified in 5.1,
shall be packed in a manner to insure carrier acceptance and safe delivery
at destination at the lowest transportation rate for such supplies. <Con-
tainers shall be in accordance with Uniform Freight Classification Rules
or National Motor Freight Classification Rules, as applicable.

5.3 Marking. In addition to any speniz) maching wajuizz2 by the contract
or order, interior packages and shipping containers shall be marked in
accordance with MIL-STD-129,

6. NOTES

6.1 Intended use, The materials of this specification are, in general,
used as electrical insulation. However, in many cases, they may be used
for mechanical support or as structural members. Certain treated materials
are also covered. Class C, forms 1, 3 and 5 are intended for use in the
manufacture of ammunition.

6.2 Ordering data. Procurement documents should speclify the following:

(a) Title, number, and date of this specification.
(b) Class required (see 1.2).
(¢) Form required (see 1.2):

Form 1: Construction and size required (see 3.2.1.1 and 3.2.1.2).

Form 2: Treatment, construction and size required (see 3.2.2.1,
3.2.2.2.1 and 3.2,2.2.2).

Form 3: Treatment, construction, and size required (see 3.2.3.1
and 3.2.3.2).

Form 4: Construction, size and weave required (see 3.,2.4.1 and
1.2.4.2)

e T aEmg .

Form 5: Construction and size required (see 3.2.5.1 and 3.2.5.2).

{d) Width of cloth required (see 3.2.4.4).

(e) Selection of applicable levels of packaging and packing (see 5.1
and 5.2).

(f) When weather-resistant grade fiberboard shipping containers ---
and panels are required for level B packing (see 5.2.2.1).

6.3 Untreated glass cloth, form 4, class C is not intended for use in
airborne radomes.

6.4 International interest. Cartain provisions of this specification
are subject of international standardizaction agreement as cited in ABC-
Navy-Std-17. When amendment, revision or cancellation of this specifica-
tion is proposed which will effect or violate the international agreement
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concimed, the preparing activity will take appropriate reconciliation
action through international standardization channels including depart-
mental standardization offices, 1f required.

6.5 Cloth width. The following 1s for information only, and is not a
mandatory requirement: Form 4, cloth specified in 3.2.4 is available in
38, 44, 50, 60 and 72-inches widths inclusive of selvage.

6.6 The margins of this spocifization are-uwvked with 'an asterisk to --
indicate where changes (additions, modifications, corrections, deletions)
from the previous issue were made. This was done as a convenfence only
and the Govermment assumes no liability whatsoever for any inaccuracies
in these notations. Bidders and suppliers are cautioned to evaluate

the requirements of this document based on the entire content irrespective
of the marginal notations and relationship to the last previous issue.
Custedians: Preparing activity:

Army - GL ' ) Army - GL

Navy = SA

Adr Force - 11 _ Project No. 4020~-0222 -

Review activitles:
Army - MJ, ME, MD
Adr Force - 82, 45
DSA - IS

User activities:

Navy - SH, OS
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