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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 desipnations for fiber diameters of yarn

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.
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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 |
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[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 - ¢.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 5.0 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 3,500 4.3
ESE50/2R 3/ 8.5 6.5 0.017 2,500 5.6
BSE40/2R 3/ 8.5 6.5 0.018 2,000 7.2
ESE31/2 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.&4/2 4.0 3.5 - 420 24.6
ESE6.2/2 4.0 3.5 0.047 3 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.




MIL-Y-1140H

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

Ingide 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
3/8 0.008 ) 44
1/2 G.008 32
ECC-B (light wall) 1/16 0.006 372
1/8 0.006 204
3/16 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

nd untreated sleeving shall be 6-3/8 or 8-3/8 inches in length (tolerar

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

E
55
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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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