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MIL-$-3795B
1.2 dNovember 1568

Suparseding
MIL~W~3795A
30 July 1957

AILITARY EPECIFICATION
WIRE, ELECTRICAL (TIMSEL)
This specification is mandstory for us:
- by 8]l Departments and Agencies of the

Department of D=fense,

"1, SCOPE
1.1 EScope. = This specification covers tninsulated hinfel electrical wire

used in She mamifacture of tinsel electriczl coxé, where exireme flcxibirif

is redquired.

. 1.2 Classification. ~ This gpecificetion covers the ‘bv'r:es of %iv
electrical wire 1.5ted in tsble I, as specified. (See 6.2.

e
B3
2]
)
14

Table I. Tinsel electrical wire.
Overall -|Breaking .cad |
Type diameter minlrmm
Inck Pount.s
I . e 0,040 + 0,002 L3
Ir . e .C32 + ,002 25
111 .- .025 + 002 13
. IV “ e £22 + ,002 10 :

2. AXTLICABLE DOCUMTNTS

2.1 The following documents of the issue in effect on date of invitaticn for
bids or 1'eq_ues;t for proposal form e part of tn g8 gpecificusion to the extent
sogeified herein, T . :
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SPEGE‘IGATIONS
. Military -

MIL-C=572 - Cords, Yarns and Monofilmments - Organic Synthetie
Flberp

MIL~C=U5662 = Calibration System Requirements,
- Military

MIL~STD=105 = Sampling Procedures snd Tables for Inspection by
Attributes.

(Copies of specifications and standards required by suppliers in comnection
with specific procurement functions should be obta.ined fram the procuring activitv
or as directed by the contracting officer,) .

3. REQUIREMENTS

3.1 Meterial,

e

$g

2.1 Tingel ribhon. - Tingal ribbon ghall be made

3w
- i e = S wrmm — | ———t .

flat ridbbom of upiform crose section. For use in type I wi.re, Am Eize
hsrdedrawn bronze wire shall be used, and for types II, IIT, IV, AWG size KO
hardedrawn cadmium copper wire shall be used, When specified (see 6.2), the
.ribbon shall be coated with a continucus and uniform coating of silver or tin,
Ribbon sizes gball be in accordance with table IT,

"

[

Table IY¥. Ribbon gizes,

{

. " For types II,
: For III, and IV
Dimension type I wire wire
Width, range, 0.015 to 0.020 0,007 to 0,011

inclusive, inch

Thickness, range, L0009 %o ,0013 L0008 to 0012
inclusive, inch ‘ :

. e

3.1.1.1 Performance remurenents. = The rivbon sha:L‘l. meet the performance
' requirenents specified in table III. (See 4.5,2 to 4,5.4, inecl,)
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Teble III, Performance requirements for ribbon.

Ferformance E For . | For types II, III,
characteristic ! type I wire and IV wire
Breaking load, 19.% 1
minioum, ounces. . :
]
DC resistance, at . 0.5 %0 1.3 0.8 to 1,5
20°¢; range, :
inclusive, ohms ;
per_Toot, :
Bending, minimum, : 750 . 1,000
number of benda. e

-3.1.2 Birend and core yarns. = The synthetic ply yarn of the strand (see 3.2.1)
and of the wire core (see 3.2.2) shall conform to type SAR of MIL-C=572, except
that for type IV, these yarns shall be polyaryl amide fider, Du Pont “Nomex®, or
equalj; short fiber spun yarn may be used for whder 200 denier. However, other
types of synthetic~textile materials may be substituted, if approved by the agency
or service concerned, Vegeteble and sulfonated oils ‘shall not be used ss lubri=
cants in the processing of rsyon. )

3.1.2.1 Conductivity of strand and core yarns. ~ The conductivity of a solution
repared from the yarns of the strands and wire core, removed fram the finished
but uninsulated) wire, chall not exceed 5¢ micromhos per centimeter cube at . .
20%c. (See h.5.5.) B o R

3.2 Congtruction.

3.2,1 Tinsel strand, ~ Two ribbons shall be evenly wound in a double layer
about & synthetic ply-yarn strand. The first layer of the ribbon shall lie
flat againgt the strand yarn and the second layer of ribbon shall lie flat
against the first layer of ribbon. Adjacent turns of each ribbon shall lie flat
and the adjacent edges shall not touch nor overlep. Strand construction shall
also be in agcordance with tagble IV.

Table IV. Btrand construction,

P i For :? ' I?br' 1 For TESE
) Construction . type I wire type Il wire | type IITI wire | type IV wire
Strand yarn . . « » o k50 denier or | 270 denier or {150 denier or | 200 dénier or

equivalent ..equivalent equivalent equ:.yalgnt
ivection of lay . . !.Right hand | Left hand Right hand Right hand .
er of turns of 29 48 48 39

ribbon per inch of

r

strand yarn, minimum* | .
*¥Meagured over any G~inch portion.
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3.2.2 Tinsel electrical wire., » Wire econsiruction ghall be in accordamce with
table V. “8ix gtrands (see 3.2.1) for types I, II and IIT wire, and four strands
in & single layer about a synthetic piy-

Mpns A VI P

AW wWYPE AV
yarn core,

AP LY T W

. M. emm.awad

Wiit, Sl Ue EYEILL)" WIRLAW

(8ee 3.1.2,) For type IV wire copstruction, the synthetic ply-yara

center strand may be omitted at the discretion of the supplier.,

........

.'i

‘Table V. Wire construction.
For ! For . For For .
Construction type I wire : type II wire ;: type IIT wire| type IV wire'
fore yarB o o « « o » | 270 denier, k' 270 denier, 3: 150 denier, 3 | 200 denier ¢
ply, or : o Ply, of” T ply, or equivalent
equivalent |  equivalent equivalent (polyaryl
irection of lay . ., | Left haod Right hand | Left hend Left hand
er of furns of 2.0 to 3.0 2.5 to 3.25 -{2.0 te¢ 3.0 2.0 1o 5.0
each strand per inch :
of core ysrn, range, N
incl“sive' *» a a 'o ‘q . ‘4
Overall wire diemeter, . 0,040 % 0.002 | 0,032 + 0,002 {0,025 + 0.002 | 0,022 + o.ooé'

3.2.2.,1 Performance requirements. - The wire ahali .,Ip‘@gt the performance reguire-
menta in table VI, (See 3.5.2 and 4.5.3.)

Table VI, Performance requirements for wire,
Performance ! oo

characteristic Type I | Type II | Type III | Type IV
Bresking load, minimmm, L3 25 l{ 13 1o

. ) 1
DC resistance, at 20%, | 0,28 0.85 i 0,25 0.27
maximm, olms per ;
- foot. -

i

3.3 VNorkmanship. = Tinsel electrical wire shall be mamufactured and processed
in & careful and workmanlike marmer, in accordance with good design and gsound

practice,

defeets, and shall contain no visible splits, nicks, or slivers,

The wire shall be uniform in appearance, sball be free from injurious
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k.1 Responsibility for insdection. - Unless otherwise specified in the ~oniract
or purctase order, the suppliar is responsible fcr the performance of 8ll ingpec=
tion reguirements as specified herein, E:fcept 8% otherwise specified in {ae
contract or order, the supplier mey use hie own cr any otker facilities suisadle
for the performance of the inspection requirerents specified herein, -nless
dizapproved by the governnent. The governrent rescrves %lke right <o perfcrm any
of the inspections set forth in the saecifica’ior vhere such inspessions ara
. deemed necessary o assure that surplies anéd semvices corfora io prescribedl
recuirements.

4,1.1 Test equipment and inspection facility. = Inspection equizment and test
facilities shall be established and malintained in eccordsnce with m-c-hsaéa.

L,2 Classification of inspection. - Inspectior thall be classified as follows:

(a) Materials inspectionm, (See 4.3,)

4.3 Materials ingpection. ~ Materials ingpection shall comsist of certification
supported by verifying data thet the materials 1isted in table VII, used in
fabricating the tinsel wire, are in accordance with the spplicable referenced

Py I . L D T e R TSt el 2 bt v e d

pg::i.,.]. PR RENR A q:. m e Wl d CHCLY A LVL WY Dl J. &oT'A0 E\IJ-U“.

Table VII. Materiels inspection.

{ Requirement ; Appliceble

Material ! paragraph ; specification
Tinsel I‘i'b'bOn :‘ 3.1.1 - - - .em
Strand and core : 3,1.2 MIL-C-572

yarns !

L. L Quality conformance inspection.

L4, Inspection of product for delivery, = I:.s;pecta.on of product for elivery
shall censist of groups A and B inspection.

L, k.1,1 JInspection lot. « An inspection lot shall comsist of all tinsel wire
f the same type produced under essentielly the same conditions, and offered
*or inspection at one time, .

% 0

,_h.h.l.z Ssmple wmit, - A saﬁxple urit is e continuous length of ritbon or vire
contained on a spool or reel.
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k.k.1,3 Rejected lote. = If an inspection lot iz rejected, the supplier msy
rework it to correct the defects, or screen cut the defective units, end resubemit
for reingpection. Resubmitted lots ghall be inspacted wsing tighteped inspection,
Such lots shall be separste from new lots, snd ghall be cleaxrly identified ss
reinspected lots. : '

b.k,l.k Group A inspection, = Group A inspection shell consist of the examina-

tions ang tests specified in table VIIL, oo

h.4.1,k,3 Sampling plan,.e Btatistical sempling and inspection for Group A
shel) be in accordance with MIL-BTD-105 for gemiaral inspection level II. The
acceptable quality level (AQL) shall be k.04 defective, Major and minor defects

aln1% ‘I.v._e as aefdu-a iﬁ ry -sm-105.

Table VIIT. Group A inspecticn.

. Exapdnetion Requirement Test Method
or test paragraph paragraph
Visual and dimen= 3.1.,1, teble I, 4.5.1 tao
EiOD&l Emina.- 3-2‘1’ t&ble IV, h.s.l.a
tions 3.2.2, table ¥,
: ' and 3.3

h,4,1.4,2 Samples. - Sample units for the ribbon shall be selected from lots
containing flat ribbon prior to assembly into strands, GSample units for the
wire shall be selected from lots containing finighed wire., Failure in visual
and dimensional examination shball constitute a defective sample unit,

hb.l.5 G B inspection, « Group B inspection shall eonsist of the
examinations end tests specified in table IX, and shall be made on sample units
which have been subjected to and have passed group A inspection,

h.k.1.5,1 Samplipg plens, ~ The sampling plan shall be ia accordance with
MIL-STD=105 for specisl inspection level S-l. The AQL shall be 6,5 percent
defective. For each test, {wo cpecimens ghall bBe cut at least 10 feet spart
for each of the mmber of sample units required. Determination of what con-
stitutes a defective semple unit shall be made as specified in the applicable
method, GShould the same sample unit be defective in more than one test, it

shall be counted as one defective sample whit.
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Table IX. Croup B inspeciion.
’ Examination Requirement | Test Method ;
or test paragraph vare.araph
P‘J.'bbon.- .
Sreaking tead - table II %.5,2
DC resistarce table IXI.: 1.5,3
Bending tatie II 5.k |
' Vires :
Bregking load . teble VI !} L 5.2
IC registarce © table VI ! 4,5.3
Conductivity of
strand ard :
core yams 3-102|1 ff hns-s E

h,h,1.5.2 Disposition of sample units. - Sample units which have passed all
the grovp B inspections nay be derivered on the conbract or purchase order, if

the lot is accepted and the sarple urits are stil within specified elecirical
tolerances.

4.5 Kethols of examination end test.

k,5.1 Visval and dimensioral evemination, = Ribbon, strand, and wire shall.
be examined to verify that tre dimenrsions, construction and wor!mansh:.p are in
accordarce with the applicable requirement..,. (Sve 3.1.1, teble II, 3.2,1,
teble IV, 3.2.2, Sable V, anc 3. 3.) The examinations and measurements chzll
be made on twenty-foot lengths of flet ridvbon or wire fron 2 vorsion of tte
ribhon ox wire no closer thar 10 feet from the ovtside end ¢f the snooled wire,
The digreter of wire shall be measured with a mivrmeter caliper,

4.5.1.1 Coating of ribbon. = When the ribben L £ilver or tin coated (ree
6.2), the same specimens selected for the dimens:onal measurements shell te
carefully exemined to assu*e that the coaiirg is as specified in 2.1.1.

L.5.1.2 Dimensions of ribhon. = The dimersiour of the rivbon shall be
determired es the average of the measurements mace on two separate srecimens,
If either dimension of & specimen falls outside fhe limits specified in ieble
II, the sample unit shall be considered defective, The thickness shell be
: measu.ree. with a micrometer celiper, end the width she)l be measured with 2
micraneter microscope or eny other instrment accurate to 0,1 mil.

4,5.2 Bresking load., - The breskirg load of the ribbon or wire shell be deters:
'‘mined on two specimens cut from each sample unit. If either of these twe values
falls below the requirements specified in tebles IZT end VI, the earple urit
shal’ be considered defective. The tests shall be perforrec cn ridson or #ire
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vwhich has béen carefully unwvound and 2uf, from & gpool or resl, in Zengthe “ong
enough to clamp in the testing-machine jJaws when set 10 inches gpart. Ribbdon

<hus rersved shal™ be xeasona’ly flat before beirg p...aaeo. in the itasting machine,
The £tress skall be applied a% the rase of not mcre than * lnches per minuse, -
The {esting rachine shall be of such 2 capecity 12t the treaking losd of 1

single ribbop or wire specime can be measured tc en accurscy of +2 parcens.
Freotures ghall occur between the Jaws and nyb cloger thar .. inch to either one, . . .
Frectures which do not meet tids requu.rement shall be disrejarded. Ia sucl ¢3E€E,"

adfitioral specmens shall be tested Irom the sane sample wit.

4,5.3 DC resistance. - Direct-current (2c) reristence of the ribbon or wire
shall be determined 88 the gverage of the tests made onh tvo specimens cut from
each sample un:L'c,, using any s%anderd method prodvcing e reslistance measurement
to an acduracy of +3 percent, If the average thus determined falls outside the
limite specified in tables III and VI, the sample unit she:L. be considered
d.efect:we.

4.5.4 Bending. =~ The number of bends the ribbon withstends shall be determined-
as the average of the tests made on two spocimens of suiteble length cut from each-
sample unit, If the average Zalls below the reqxirement specified in table IIT,
the semple unit shall be considered defective, Cne end of the specimen shall be”
wrapped, at least three times, around a 0,Ch=inct-diameter pin or its supporting
shaft, while the other end shall bave & 1 3/hwcurce weight attached and shall be
allowed to hang free. The ribbon shall be flat on the pin, and the edges of the
succeseive turng shall not touch nor ovez-lap. Tte pin, with iite tums of ribdboh,
ghall be rotated on its long axis 20° in one direction, end then 90° in the
oppoeite divection, continuously, resulting in 4te ribbon being alternately
wrapped and unwrapped one~fourth turn around the pin. -One wrep and one wrwrap
ghell together constitute & bend. The test shall Ye performad ai the rate of
300 bends per minute, :

4.5.5 Conductivity of strand and core yerus. - The ‘strend and core yarn shsll
be subjected to the following test: One=Relf grem of meterial removed frem
the finished (but unshielded) wire shall be boiled For 10 minutes in 60 to TO
cubic centimeters of distilled water which bas a conductivity of not more thsn
S microrhos per centimeter cube at 20°C. Epough distilled water shall then be
added to make a volume of 100 cubie centimeters. The conductivity of this
_soiution shall be measured with alternating current, and rhall be determined a&’
the average ¢f two specimens removed from each semp.'l.e unit, JIf the averags thus
determined exceeds the requirement specified in Z.1,2.1, the sample unit sh2ll™
be considered defective, A conductivity cell may be used for this test.

. 5. TPREPARATION FOR DELIVERY
5.1 Kot applicable to this specification.

=
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Wt - 6! NCZ'ES

6.1 Intended use. - The uninsulated tinrel electrical wires descrived inm this
s'pamf:.cat:.o.n are intended for use wrere extreme flexibility 4s required, sach

2§ in tinsel elecirical cord for telephones, switchboards, microphones, ard -
., 8imilar squirwgent,

6.2 Crderinz data, = Procurerent cocumerts shculd specify the fallowings
(a) Title, mmber, and date cf thir speciFication,
(v) Type of wire required. (Sce 1.2.)

(¢) ¥hether coated risbon ie required, ('See 3.1.%,)

6.3 Corrosion., Where corrosion to the wire by rubber chemicals in the wire
insulation (cr migration from the jacket throvgh the insu..aﬂo:u) will occur,

tin-coated ribbon should be used where it is not feasible to adjust the rubber
eompounc.,
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