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MILITARY SPECIFICATION

TRis specinsation has baen apgrowed 5y the Dep
Depariments of the Army, the Navy, and

foruse of ine

i. SCOPE

1.1 Scope.—This specification covers insu-
lation intended for use as cable insulation,
coil wrappers, and for insulating bus bars,

FP SO IS T RIS QURIE PURRRYY i [y SR

Jumts nd terminals of electric wires and
:ables winding insulation and cther electrical
yparatus connection.

1.2 Classification.—--Insulation shall be of
the following types and classes, as specifi ed
(see 6.2):

Type I—Cloth
Class 1—Bias cut

Class 2—Straight cut
Type II—Tape
ass 1—Riag o1

T WA I WV TN AW Yoy

2. APPLICABLE DOCUMENTS

2.1 The following specifications and stand-
ards, of the issue in effect on date of invita-
tion for bids, form a part of this specifica-
tion:

SPECIFICATIONS

FEDERAL

NN-B-591 —Boxes, Fiberboard, Wood-

Cleated (for Domestic
Shipment).
NN-B-621 —Boxes, Wood, Nailed and
Lock-Corner.
NN-B-631  —Boxes, Wood, Wirebound

(for Domestic Shipment).

T1U-P-268 —Paper Xraft, Wrapping.

PPP-B-676
MILiITARY
JAN-P-103

JAN-P-106

JAN-P-108

MIL-A-140

NATE Ny r

MiL~I-3
25 JULY 1985

SUPERSEDING
MIL-1-3374

18 JANUARY 1951

74 A
2 {EA

—Boxes; Fiber Corrugated
(for Domestic Shipment)

—Boxes, Fiber, Solid, (for
Domestic Shipment).

—Boxes, Foiding, Paper-
board.

, v
—Boxes, Wood-Cleated, Ply-

wood.
—Boxes, Set-Up, Paperboard.

—Packaging and Packing for
Overseas Shipment —
Boxes; Wood-Cleated,
Solid Fiberboard.

—-Packa.ging and Packing

IOI‘ Ov €rseas ampmem———

Boxes; Wood, Na:ied.
—Eoxes Wood, Wirebound

(Overseas Type).
—Packaging and Packing
for Overseas Shipment—-
Boxes, Fiberboard (V-
Board and W-Board),
Exterior and Intenor.
—Packaging and Packing
for Overseas Smpmcnt“
Barrier-Matenials,
Waterproof, Flexible.
—~Adhesive, Water-Resistant,
Waterproof Barrier Ms-
terial.

Fed Sup. Class.
BYT0
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Wc"(‘ Cle&tecﬁ,

Yeaneer, Paper Overlaid,
MIL-1.-10347 --Liners, CS,&:, Waterproof.
STANDARDS
MiLiTARY

MIL-STD-105~Szrapling Procedures aad

(Copies of specifications, standards, drawings, and
publications required by confxacfora in connection
with specific procuremens fuactions shocld be ob
tained from the procuring agency or as directed by
the contracting officer.}

2.2 Other publications.—The following
documents form a part of this specification,
Tnless otherwise indicated the issue in effect
on date of invitation for bids shall apply
AMERICAN SOCIETY 708 TESTING
MATERIALS
Methods of Test for Varnished
Cloths and Tapes (D295).

(Application for copies should be addressed to the
American Society for Testing Materials, 1916 Race
Street, Phﬂadp\phm 8, Pa.)

o, .
CONSOLIDATED CLASSIFICATION COMMITTEE
e’ 1Ant+ad Thanioht MoogiBnanddnm
LOnssiiaaiea LTeIgny ~1888111Catioxn
pnlnc
Rules,

(Avpplication for conies shonld be addresse

4
for copies should be ad d
Consolidated Classification Committee, 202 Chicago
Union Station, Chicago 6, Ill.)

3. REQUIREMENTS
3.1 Fabric.—The fabric shall be a closely

and uniformly woven cotton material free
from unsightly defects such as dirt, knots,
lumps, and irregularity of twist. When
determined as specified in 4.4.3.4, the mini-
mum thread count per inch shall be 60 for

the warp and 665 for the filler.

3.2 Varnish coating.—The highest grade
of baking varnish shall be used. The varnish
sha]i be such that the finished material shall
The number of coats used

shall be such that the finished material meets
all dimensional rformance require-
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TaBLE I—Thickness, types I and 11.

Nominal Misimum Maximum
Inch Inch Inch
0.007 0.0060 0.0080

010 .0090 0110
012 .0110 0132

3.4.2 Width.—

3.4.2.1 Type I—The nomina th, un
trimmed, shall be one yard. The width,
trimmed, shall be not less than 35 inches.
Unless otherwise specified in the contract or
order, the cloth shall be furnished trimmed.

3.4.2.2 Type II.—Tape shall be furnished
in the following nominal widths, as specified
(see 6.2), with a tolerance of not grester
than 34, inch:

TaBLE II—Widths.

1 width, un-

Widths
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3,43 Lengin—

3.4.3.1 ';fy'ng foLilatn shal he furnished
in 25 or 50 iinear yard rolls, as specified (see
8.2). Splices, when necessary, are acceptable

but in no case shall there be more than one
splice in each 50 yards of cloth. Splices may
be made by sewing or pasting. They shall
be made in such manner that the cloth will
ot become creased or wrinkied when
stretched.

3.43.2 Type Il.—Tinless otherwise speci-
fied in the confract or order tape shall be

TR TN I T V. SRy RSy, aay
furnished ip 35 yard or 72 yard {linear) rolls
specified (see 6.2). S;e??cf’ﬂg of tape, whan
sar

no case shall
each roll. The

MIL~I=33744A
nuraber of splices in the base fabric shali be
kept at & minimum, and such splices shali be
made by properly pasting the fabric before
the application of the varnish films. Ce-

mented splices will be permitted after var-
nishing. The splices shall be made in such
a manner that the tape will remain flat and

smooth when stretched, and the strength of
the tape at the splice shall be equal! to that
elsewhere. When tape is specified for ma-
chine taping the overall diameter of the roll

and the width and mandrei diameter
cylindrical core shall be as specified (see 6.2).

nf +han
01 tne

3.4.4 Performance requirements. —— The
varnished cloths and tapes shall conform to
table {1I.

TapLE JI1—Performance requirements.

- - }
! | Tear
| Breaking strength Dielectric strength strength
Nomunal l BCrO3s WAarp
thickness ;
! Condition! Condition! | Condition' | Condition!
| C-96/23,50 C-96/23/0 | C-96,'23/96 C-96/23/50
|
!l Warp
o Fill ,
Type Ciags i leng‘th- Hier ’1
e Volts/mil | Volts/mil | Grams
Inch Pounds Pounds (min. avg) | (min. avg.) | (min. avg)
per inch | per inch
width width
{min. {min.
avg.) avg.)
i—Clotn 1—DRBias cut 0.007 21 J (R 1,000 250 |oiieiieeoe-
010 38 leoiooeaa-- 1,100 450 Jeioeaieoe---
012 38 |ieeeeiian- 1,000 800 loo.ooo-
{—Cloth 2—Straight cut 0.007 43 25 1,100 450 250
.010 43 25 1,100 600 250
.012 43 25 1,100 600 250
I1—Tape 1—Bias cut 0.007 38 jee-eeee-- 1,000 250  |eceiciooeen-
.010 38 leeoiiooe- 1,100 450 eioienn-
.012 38 jeceaceia-- 1,000 500  fecececoeo---
1
T1—Tape 2—Straight cut 0.007 43 |- {1,100 450 oo
.010 [ T 1,100 800 oo
012 43 Lo emeee ! 1,100 600  ficeenceoen-
i | !
t See 4.4.1.
3
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3.5 Workmanship. -— The workmansaiy
shall be first class in every respect.

4.1.1 Lot.—For
ot shall consist of
type, class and siz
one time.

4.1.2 Sampling for visual and dimensional
inspection at the place of manufacture.--A
random sample of rolls of cloth or tape sh J
hp selected from each 1o t of materla] offers

mensmnal mspectlon in accordance with
Standard MIL-STD--105 at inspection level ¥
and acceptable quality level == 2.5 percent
defective for the inspection specified in 4.2,

4.1.2 Sampling for lot acceptonce tesis
(at the place of manufacture).—A random
sample of rolls of cloth or tape shall be se-
lected in accordance with table IV for the
tests specified in 4.3.

mo . TYY o el e Loe Vol et man s banda
ABLE 1V—0OGMpung jor (0L GCCEPLBTLE &3S
Number of rolls in lot Nurber of rolls in sample
500 and under 2
501 to 1300 3
1301 and over 4
4.2 Visual and dimer.siena! inspection.—
The sample rolls selected in accordance with
4.1.2 shall be visually and dxmensnonally in-

spected by the Government inspector in ac-
cordance with 4.4.2, 4.4.3.1, 4.4.3.2 and 4.4.3.3
to verify compliance with the requirements
of this specification. Any roll in the sample
containing one or more visual or dimensional
defects shall be rejected and if the number
of defective rolls in any sample exceeds the
hat samnle the lot

for ¢
for that sample the
sampl

e shall be rejected.

conditioning and tests specified in 4.4.1 and

4.4.3.4 to 4.4.8, inclusive.

4.4 T,

4.4.1 Conditioning of test specimens.—

4.4.1.1 Nomenclature—The following let-
ters shall be used to indicate the respective
general conditioning procedures:
Condition C—Humidity conditioning.
Condition E—Temperature condition-
ing.
4.4.1.2 Designation. — The designations
indicating conditioning of test specimens
shall be as follows:

First: A capital letter indicating the
general condition of the specimen, that
18, humidity and temperature con-
ditioning.

Second: A number indicating in hours
the duration of the conditioning.

Third: A number indicating in degrees
centigrade the conditioning temper-
ature.

:s;;:;lvf be denoted bv use of :; plus (+) sxgn
Example:

between successive conditions.
Condition C-96/23/0 — The specimen

ghall be conditioned for a period of not
less than 96 hours at a temperature
of 23°C. (73.5°F.) over calcium chlo-
ride. The samples shall be tested im-
mediately after removal from the con-
ditioning chamber.

Condition C-96,/23/560—The specimens
shall be conditioned for a period of

ek Taco dlanee OL Llmsssen at o +tarmanara
oL 1E€8S uldil 90 nours at a4 wilipcli av
ture of 23°C. (73.5°F.) and a relative
humidity of 50 percent.

Condition (C-96/23/6—The specimens
ndition (-96/23/6—The specimens
shall be conditioned for a period of 98
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hours an & ‘tewperatuce of 23°C.
(78573} and a relative humidity of
35 percent. The samples shall be
tested immediately after removal
from the conditioning chamber.
Condition E-150,125—The specimens
shall be hung free in an oven of the

forced draft type for a perloa of 150

AAAAAAAAAAA L 1M
J.lUUX 8 dL a Lt{“pt’ldLULC UJ. 1(40 = 41

(255" —=259°F )., Theyv shall then be
removed from the conditioning cham-
ber and allowed to cool to room condi-
rions of 23°C. and a relative humidity
of 50 percent prior to tests.

1.14.2 General inspection.—The material
shall be given a thorough examination to
ascertain that it conforms to 3.1, 3.2 and 3.3

4.4.3 Dimensional tnspection.—-
1.4.3.1 Thicknress.—The thickness shall be

determired by the use of a dial L\pe nmiicrom-
ever in accordance with method 5030 of Spec-
ificetion CCC-T-191 with the following
exceptions: A l-inch machinist’s micrometer
equipped with ratchet device may be used if
results are equivalent. When a dial type
micrometer is used, the lower or fixed anvil
shall consist of a flat steel plate 2 inches in
diameter ; the upper or movable membsar
conxist of a foot having a flat steel face 1}
inch in diameter and arranged so as to nmov=2
with itz face at all times parallel to the face
of the anvil. The movable member shall be
of such weight and attached to the operating
rod of the micrometer in such a manner that
3 ounces deadweight shall be applied to all
thicknesses of samples being measured. The

thickness shall be rln‘rnrmvnurq as the average
tnicLness sa oL ermined as ine age

of at least 10 readings taken at intervals of
approximately 1 foot along the length of the
material. If the thickness, so determined,
falls outside the specified tolerances, 10 addi-
tional readings shall be taken from another
section of the material and averaged with
the previous readings. The maximum, mini-
mum, and average values shall be recorded.

bxl 111

4.4.3.2 Width.—The width shall be deter-
mined in accordance with method 5020 of
Specification CCC-T-191 by the use of a

standard steel scale zracuated to read to 1/84
inch. In case of taps, at least 10 measure-
ments shall be made of width and the maxi-
mum, minimum, and average values recorded.
The average value shall be taken as the tape
width.

4.4.3.3 Length.—-The length of the cloth
and tape shall be suitably determined in
accordance with method 5010 of Specification
CCC-T-181 by unwinding and measuring
one of the sample rolls selected in accordance
with 4.1.2, and then it shall be weighed.
The remainder of the samvle shall then be
weighed and the weight compared with first

roli.

enmit —The number of
shall be determined
5050 of Speci-

d4.4.3.4 Thrend
warp and filler threads
in acvecrdance with method
deation CCC-T-191.

No7E 1: The “warp” threads in clnth are the
threads which are paralle! with the length
dimension. while in seamless “bias-cut”
materiz! the “warp” threads are parallel
with the joined selvages.

NOTE 2. Before counting the threads it may
be neceszary to remove the varnish film with
a knife blade or other suitable instrument.
Liquid varnish removers are unsuitable for
this purpose as they cause a swelling of the
fibers and a shrinking of cloth with a con-
sequent increase in number of threads per
incn: therefore, the film shall be removed
mechanically.

4.4.4 Flexibility.~—Several samples shall
be selected and doubled back upon themselves
(zero radius) at room temperature to deter-
mine by means of the unaided eve whether
stich severe bending will cause the varnish
films to crack.

4.4.5 Breaking strength.—

4.4.5.1 The breaking strength shall be
determined on a pendulum type testing ma-
chire. The machine shall preferably be
power driven and have a capacity not to
exceed 250 pounds. It shall be graduated
to read 14 pound or less per scale division.
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4.4.5.2 Specimens cat from the full width
cloth or from fapes over 1 inch in width
shall be 1 inch in width and not less than 12
inches in length. For tape having 2 nominal
width of 1 inch or less, the specimens shall
be of the origins!l width and oot less than
12 inches in length.

4.4.3.3 In the case t-cut cloths,
five specimens shall be cat in the direction
of the warp threads and five in the direction
of the filler threads. In the case of bias-cuf,
2loths and tapes, five specimens shall be cut
in the direction of the length. The clearance
distance between jaws shall be 8 inches.

4.4.3.3 In the case of straigh

4.4.5.4 The specimens shall be conditioned
for 98 hours at a temperature of 23°C.

(785°F.) =+ 1.1°C. (2°F.) and 50 per-

cent + 2 perceni relstive humidity befors
testing.

£ R R S N | hin

5 The rate of travel of the movabie

.9,
Jaw shall be constant. The rate of travel
atla
o

1 £, 3
1 “re;erably be 12 inch

within the limits of 11 inches and 13
i provided it is constant.

es per minute but

°":

4.4,.5.6 The average of the tests in any
direction shall be taken as the breaking
strength in that direction.

4.4.6 Heat endurance (life).—Ten speci-
mens of the cloth or tape shall be heated in
an air oven, at a temperature of 124° to
126°C. (255° to 259°F.), for the period of
150 hours. The specimens shall hang ver-
tically without touching each other or the
sides of the oven. The air in the oven shall
be circulated so as to change at least once
an hour. The bpeumcua, after heating, shall
be removed from the oven, cooled at 23°C.
at 50 percent re‘at*‘m humidity for not less
than 1 hour and then bent through 180 de-
grees over a ]}/5 inch diameter mandrel. Five
specimens shall be bent in the length direc-
tion and five in the width direction, prefer-
ably at a constant rate which may be accom-
plished by the use of a suitable mechanical

device,

4.4.7 Dielectric strength.—

4.4,7,1 Test equipment.—The test equip-
ment shall consist of a high voltage trans-
former rated at not less than 2 kilovolt-
amperes and the necessary auxiliary equip-
ment for applying, controlling, and measur-
ing the test voltage. The power supply shall
consist of an alternating-current source hav-
ing as nearly a true sine wave as possible at
mmon nee amAd meramAAdI ~ 10N Avnlaoa naw

a 1I'BGUEII(.) oL czu:r:um&, ivvu CyCics pel
second.

4.4.7.2 Voltage control.—The high-tension
voltage taken from the secondary of the %est-
ing transformer shajl be capable of being
raised graduaH} from any point and in ne
......... N «aléa

case more than 500 voltsat a bu::p The con-
trol may be made by generator field regula-

tion with an induction rpo‘n]qfnr or with &

1l Yvauvil qal 12 89034

variable ratio autotransformer. Any method
of controlling the voltage is satisfactory
which does not distort the wave more than
10 percent from a sinusoidal shape.

4.4.7.3 Voltage measurement.—The volt-
ace mav he measured hv any approved

age may be measured
method which gives root-mean-square values,
preferably by means of a voltmeter connected
to a tertiary coil in the testing transformer,
or to a separate step-down instrument poten-
tial transformer. A voltmeter on the low
tension side of the transformer is satisfac-
tory if the ratio of the transformation does
not change under any test condition. An
electrostatic voltmeter properly calibrated in
the high-tension of circuit is also satisfac-
tory. A spark gap may be used to check

the readings at very high potentials.

4.4.7.4 One-fourth inch diameter elec-
trodes with edges rounded to Y4, inch radius
shall be used. To prevent flashover, rubber
or silicone rubber gaskets shall be employed
around the electrodes. The testing device?
shall be arranged so that the pressure be-
tween the electrodes shall be app Qximately

vOoTil va LQULE iall DT 4apy

6 ounces.

4.4.7.5 The total area of the specimens of
each sample of material subjected to con-

1 Quch & device is described in the appendix of
A.S.T.M, Tentative Methods of Test for Varnished

Cloths and Tapes (D286).
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s ts shall
fo acb condmon and the average
of these 10 readings in volts shall be recorded.
By divisior: by the average thickness defer-
mined as specified in 4.4.3.1, the sverage
Alelectric strength sha!l be cslenizied and
reported in volts per mil

4.4.8 Tearing strength ‘type I, class 2
only).—

strength shall be de-
termined using method 5]32 of Specification
CCC-T-191.

4.4.8.2 Specimens shall be conditioned for
96 hours at 28.0 = 1,1°C. and 50 = 2 percent
relative humidity. Ten specimens shall be
tested by tearing across the warp threads,
and the average of the values obtained shall
be reported as the tearing strength of the

cloth.

4.14.9 Reports of lot acceptance inspection
and tests.—In addition to the copies required
by the Government inspector, two copies of
each lot acceptance inspection and test report
shall be forwarded to the bureau or agency

4.4.8.1 The tearing str

5.1.2 For domestic shipment and storage
or overseas shipment.—

5.1.2.1 Cloth rolls.—Cloth rolls shall be in-
dividually wrapped in 30-pound basis weight
kraft paper conforming to Specification
UU-P-268 and securely taped with 2-1% inch

y o

MIL-I-3374A

2ALL mviscmand leean b davn mmeLAasmes i b
wisatln  yguiniiea r'dit tapv CULILOTINE Lo
QanamiBpatinn TITT_T_111 Caph wranned rall
wipclLiiitauivil v iy 1—4iid ALl VALY UCU LU
shall be comnletely circled with the tape at
a minimum of four places approximately

its length, with the tape
at least 2 inches.

1or C—2 of Speclﬁcatlon JAN. —P 125
mth all folds, seams, and laps sealed with

water-resistant adhesive conforming to
grade B of Speccification MIL-A-140 with
the tyvpe and class as applicable.

2.2 Tape.—The rolls of tape shall be
indmdually wrapped in kraft paper, foil or
other protective wraps or individually pack-
aged in commercial folding cartons or set-up

boxes lWenLV unit pacKageS of tape shalil
Vo venbcand v o £A1A0m o noidmn  and j10 s
De€ pacCkKdged In a I0iding carion, sei-up 00X
Aharhnard hay conformine o Snapifinn
O [oerodartd OOX CONIOrming G oOSpPpelina-

or LLI-B-636,
weight of the folding cartom or set-up boxes
shall not exceed 5 pounds. Alternatively,
twenty of the individually packaged rolls of
tape may be overwrapped in 30-pound basis
weight kraft paper and secured with kraft

tape. Kraft paper and kraft tape shall con-
frmemn Qamanifantd s TITT_D OEO nwd TITT

Orm 10 Speclinications vu—~r—4uo ana uu-—

;_

T-111, respectively.
5.2 Packing.—
2.1 For domestic shipment, immediate

use.—The cloth rolls and tape shall be packed
o insure carrier acceptance and safe deh’very

o ._.,,,

hr\v\nh‘vv with 4ha Cananlis
NP1y wWitd Tae LOonsoil

lassification Rules or other
tions applicable to the mode

Hialk 2 appiil uude

sportation.
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..... loth rolls, pac
snemﬁed in 5. 1 2, shall be
cleated fiberboard, nailed wood, wirebound
wood, wood-cleated plywood or wood-cleated
veneer paper overlaid boxes conforming to
Specification NN-B-591, NN-B-621, NN-

~
1
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B-631, PPP-B-501 (domestic type; or ML~
B-10377 (domestic type), respectively, or in
corrugated or solid fiber boxes conforming to
the special requirements of Specification
LLL-B-631 or LLL-B-636. Gross weight of
wood or wood-cleated shipping containers
shall not exceed 200 pounds.

5.2.8 For .overseas .shipment. — Unless
otherwise specified in the contract or order,
tape and cloth rolls, packaged as specified
in 5.1.2, shall be packed in wood-cieated solid
fiberboard, nailed wood, wirebound wood,
wood-cleated veneer paper overlaid, wood-
cleated plywood or fiberboard boxes conform:-
ing to Specification JAN-P-103, JAN--P-
106, MIL-B-107, MIL-B-10377 (overseas
type), PPP-B-601 (overseas type) or JAN-
P-108, (exterior grade), respectively. Ship-
ping containers shall be provided with =
sealed waterproof case liner conforminyg to
Specification MIL-L--10547 when cloth rolls
are packaged as specified in 5.1.2.1 and tape
is packaged as specified in 5.1.2.2. Cloth
rolls packaged as specified in 5.1.2.1.1 shall be
packed in the same type containers without a
case liner. Gross weight of wood and wood-
cleated shipping containers shall not exceed
200 pounds.

5.3 Marking.—In addition to any special
marking required in the contract order,
marking of the packages and shipping con-
tainers shall be in accordance with Standard
MIL-STD-129.

6. NOTES

6.1 Intended use.—Type I, class 2 and
Type II, class 1 insulation, covered by thiy

Custodianss:
Army-~Signal Corps
Navy—Bureau of Ships
Air Force

Dther interest:
Army—EOQT
Navy-—Or.

C3

specification, are intended for repair aad
maintenance. Type I, class 1 and Type 1L
class 2 insulations are intended to be utilized
by contractors as a component of their fin-
ished products, and should not be ordered as
a stock item.

6.2 Ordering data.—Procurement docu-
ments should specify the following:

(a) Title, number, and date of this spec-
ification.
(b) Type and class required (see 1.2).

(¢) Thickness of cloth and tape (see
3.4.1,

(d) Width of tape (see 3.4.2.2).
(e) Length of cloth and tape (see 3.4.3)

(f) Overall diameter of the roll and
mandrel size of cylindrical core
when tape is specified for machine
taping (see 3.4.3.2).

(g) Whether for domestic shipment,
immediate use; domestic ship-
ment and storage; or overseas
shipment (see 5.1 and 5.2).

Patent notice.—When Government drawings, speci-
fications, or other data are used for any purpose
other than in connection with a definitely related
Government procurement operation, the United
States Government thereby incurs no responsibility
nor any obligation whatsoever; 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 or
any other person or corporation, or conveying any
rights or permission to manufacture, use, or sell any
patented invention that may in any way be related
theretao.
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