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MIL-C-45224C

28 Januarv 1970
Superseding
MIL-C-45224B

9 September 1966

MILITARY SPECIFICATION

CABLE AND RARNESS ASSEMBLIES, ELECTRICAL,
MISSILE SYSTEM:
GENERAL SPECIFICATION FOR

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense

1. SCOPFE

1.1 Scope. This specification covers the general ragquirements for
flexible, branched and non-branched, multieconductor cable assemblies

and harness assemblies (see 6.3).

1.2 Classification. Cable assemblies and barness assemblies shall
be of the following types, as specified (see 6.2).

.Type I - Interior ground support cable assemblies, jacketed.
Type 11 - Exterior ground support cable assemblies, jacketed.

Type 111 - Missile harness assemblies.
Type IV - Missile cable assemblles (including Umbilicsl Cable). ‘

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the {ssue in effect on date of
invitation for bids or request for proposal, form a part of this
specification to the extent specified herein.

SPECIFICATIONS

cEDERAL
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L-P-403 - Plastic Molding Material, Polytetrafluorcethylene

(TFE=Fluoro«Carbon).

QQ-B-575 - Braid, Wire {Copper, Tin Coated Tubular).

TT-A=580 = Antiseize Compound, White Lead Base, General Purpose,

MILITARY

{for Threaded Picztings).

HIL-C~17 - Cables, Radio Frequency, Coaxial, Dual Coaxial,vain

Conductor, and Twin Lead.

MIL-1-631 - Insulation, Electrical, Synthetic - Resin Composition,

Nonrigid.

MIL«T-713 « Twine, Impregnated, Lacing and Iying.

MIL-R-3065
MIL=C-5015

MIL-W-5026
 MIL-E-5272

MIL-T-5438

MIL-S-6855
MIL.W-7129

MIL-1-7444

MlLe5-8516

Rubbier, Fabricated Parcs.
Connectors, Elrctric AN Type.

Wire, Elecctrical, Hookup and Interconnecting, Polyvinyl-
chloride-Insulated, Copper or Copper Alloy Conductor

Environmental Testing, Aeronsutical and Associated
Equipment, GCeneral Specification for.

Tester, Abrasion, Electrical Cable,

Synthetic Rubber Sheets, Strips, Molded or Esxtruded
Shapes.

Wire, Electrical, Polytetraflunrocthylene « Insulated,
Copper, €J0«Volit.

Insulacion Sleeving, Eiectricai, Flexible.

Sealing Compound, Synthetiz Wubber, Electri: Connecters
and rlectric Systems, Accelersizr Reguired.
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MIL-C-10544
MIL-C-13777
MIL-P-14232

MilL-W-16878
MIL-P-21922

MIL-1-22076
MIL-1-22129
MIL-§-22473

MIL-T=22520

MIL.W-22759

MIL-1-23053
MIL-C-26482

MIL-C-26500

MIL-C-27500

MIL-C-38999

MIL-C-39012
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Connector, Plug and Receptacle, Electrical, Audio,
Waterproof, Ten Contact, Polarized.

Cable, Special Purpose, Electrical, General
Specification for.

Parts, Equipment and Tools for Army Material,
Packaging and Packing of.

- Wire, Zlectrical, Insulated, High Temperature.

Plastic Rods and Tubes, Polyethylena.

- Insulation Tudbing, Electrical, Nonrigid, Vinyl
Very Low Temperature Grade.

« Insulation Tubing, Electrical, Polytetra-
fluoroethylene Resin, Nonrigid.

- Sealing, locking and Retaining Campounds, Single-
Component.

- Tool, Crimping, Contact, Electrical Connector.

- Wire, Electric, Fluorocarbon-Insulated, Copper
and Copper Alloy.

~ Insulation Tubing, Electrical, Heat Shrinkable.

‘- Connec:ors, Electric, Circular, Hiniature. Quick

Discennect.

- Connec:ors, General Purpose, Electrical Miniature,
Circular, Environment Resisting, Established

Re}ilbtlity.

- Cable, Electrical, Shielded and Unshielded,
Aircrafr, and Missile. .

- Connector, Electrical, Ministure, Quick Disconnect
with Removable Crimp-Type Contacts (For Special-
We-pons Systems Circuicry), Established Reliadilicy.

- Connector, Coaxial, Radio Ptequency, Ceneral
Specification for.
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HI1L-C-43224C
MILaT-43435 - Tape, Impregnated, lLacing and Tying.
MIL~C-45662 « Calibration Systems Requirements.

MIL-5-4574) « Soldering, Msnual Type, High Reliability, Electrical
Connections, for Missile Systems, Procedures for.

MIleZ=45782 « Electrical Wiring, Procedures for.
MILeRe46846 - Rubber, Synthetic, Heat Shrinkablas.

MILeW=81044 - Wire, Electric, Crosslirked Polyilkene Insulazed,
' Copoer.

MIL-W-81381 « Wire, Electric, Polyimide - Insulated, Copper and Copper
Alloy.

MIL-C-81511 - Connector, Electric, Circular, High Density, Quick

Disconnect, Envirorment Resisting, General
Specification for.

STANDARDS .
TEDERAL
FTED<STD228 » Cable and Wire, Insulated, Methods of Testing.
MILITARY

MIL-STD=105 - Sampling Procedures and Tables of Inspection by
Artributes., ‘

MI1L-STDe129 « Marking for Shipment and Storage.
MIL-STD-130 - Identificacion Marking of U. S. Military Property.

MIL=STD-¢02 - Test Methods for Electrenic and Elecrrical
Equipment Parts.

MiL-STD-454 « Scandzwd Cencrel Requirements for Elz2ctronic
Equipment,

MIL-STD=4b6) « Electromagnetic Intezfercnce Characreristlics
Requiremenzs for Equipment.

N
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MIL-STD-785 - Requirements for Reliability Program (for Systems
and Equipments).

* MIL-STD-810 - Envirormental Test Methods.
MIL-STD-831 - Te~: Reports, Preparation of.
MS 3420 - Bushing, Cable Adapter, Telescoping.

(Copies of specifications, standards, drawings and publications
required by suppliers in connection with specific procuremenc functions
should be obtained from the procuring activity or as directed by the

contracting officer.) .

2.2 Other publications. The following documents form & part of this
specification to the extent specified herein. Unless otherwi:ce
{indicated, the issue in effect on date of invitation for bids or request

for proposals shall apply:
AMERICAN SOCIETY FOR TESTING MATERIALS

ASTM-D«1149 - Method of Test for Accelerated Ozone Cracking
of Vulcanized Rubber (Tentative).

(Application for copies should be addressed to the American Soclety
for Testing Materials, 1916 Race Street, Philadelphia 3, Pennsylvania.)

NATIONAL AEROSPACE STANDARDS COMMITTEE

RAS 702 - Wire, Electrical, Insulated, Copper Hookeup and General
Purpose (for 105°C Service).

(Application for copies should be addressed to the National Scandards
Association, Inc., 1315 Fourteenth Street, N, W., Washington 5, D. C.)

ASRONAUTICAL MATERIAL SPECIFICATIONS
* AMS 3623 - Elastoweric Tubing, Electrical Insulation.
* AMS 3632 - Plastic Tubing, Electrical Insulation.
AM: 2636 - Plastic Tubing, Flectrical Insulstion.

AMS 3638 - Plast{c Tubing, Electrical Insulai.on.
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AMS 38154 - Braid, Flat, Nylon, Electrical, Tying, Synthetic
Rubber Coated.

(Applicatior for copies should te addressed to che.Society of
Automotive Engineers, Inc,, 485 Lexington Avenue, New York 17, N, Y.)

3., REQUIRSMENTS

3.1 Preproduction sample. tinless otherwise specified (see 6.2), .
the preproduction sample shall meet all requirements of this specification.

3.2 Materials and parts, Materials and parts shall conform to the

‘ applicable drawings and specifications referenced thereon, or shall be

as specified herein. In the event of conflict, the detail drawing shall
govern. '

3.2.1 Meotals. Mecals shall be nonmagnetic and corrosion resistant
allovs. Dissimilar mezals, as defined in MIL«STD=454, Requirement 16,
shall not te usad in combination unless they ave suitably coated t2
prevent elzctrolytic corrosion. _ g

3,2.2 Non Metals. Thermeplastics and elastomers used as jacketing
or hirness protection materiais shail be ncnecorrusive to copper and
shall be flame retardant or iton-burning.

3.2.3 Solder. Soidering process materials and requirements shall be
in accordance wich MiL-5-65743, unless otherwise specified on engineering
drawings or by the precuring activity. .

3.2.4 Insulated conductors. Unless otherwise specified, insulated
conductors shall conform to MIL-W-5086, MIL-W-7139, MIL-W-16378, MIL-W-
22759, MIL-W-81044, MIL.W-E1351, or NAS 702, '

3.2.4.1 Coaxial cable. Coaxial cable thall conform to MILeC=l7,

3.2.5 Fillers. At the option of the manufacturer, fillers may be
used to make cable componenzz round., Fillers may be spare wires;
polyethylene, polyvinylchloride, polyterraflucroeschylane rods or strands,
or plastic molding, The polyethylene material shall conform to the
requirements of MIL-P-21922. type 11, grade &, natursl. The polyvinyle-
chlor;da material shall conform co the requirementg¢ of HWIL-1-631, type T.
grade B, class 1, The plastic mslding shall conform ro the requirzments
of L-P-403. Oriented polypropylene mulzi-monofiiament filler may be
used upon approval of procuring activity. :
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* 3,2,6 Connectors. Connectors shall be in accordance wich MIL-C-5015,
MIL-C-10544, MIL-C-26482, MIL-C-26500, MIL-C-38999, MIL.C-81511, or &s
specified on the applicable drawing. Coaxial connectors shall 'be in
accordance with MIL-C-39012.

3.2.6.1 Soldered terminations. Conductors shall be soldered to the
connectors in accordance with MIL-S-45743.

3.2.6.2 Crimp contacts. Contacts shall be crimped with a tool in
asccordance with MIL-T-22520 or MIL-E-45782, as applicable.

* 3,2.6.3 Thread lubrication. Unless otherwise specified, ant{seize
compound conforming to TI-A-580 shall be applied to the coupling ring
threads of connectors which uzilize threaded couplings.

* 3,2,6.4 Thread sealant. When thread sealant is required to seal
threads joining connectors to adapters, the sealant shall be MIL-S-

22473 Grade AA using surface primer GCrade II.

* 3,2,6.5 Connector protection., Wires exiting frem connectors shall
be strain relieved. Enctry of foreign material into wire contact
interstices shall be prevented by grommet seals or by strain reliel boots
conforming to MIL-R-46846 or as specified on che applicable derail .

drawing.

* 3,2.7 Termination srotection. Termimations shall be suizably
protected to witnstand che enviromment to which they will be subiected.
1f environmental end caps are not provided for connectors, plastic

caps should be on the connectors at all times when tests are not being
conducted. .

* 3,2.8 Cord and tape. Unless otherwise specified by the detail drawving
the following shall apply: Cord used for tying and lacing shall conform
to the requirements of MIL-T-713. Lacing tape shall conform t> the
requirements of MIL-T-43435 or AMS 3815. Wrapping tape shall conform
to the requirements of MIL.1-631, type G, form Tf, class 1; or MIL-1-631,

type *, grade b, class 1.

3.3 Design and construction. The design and construction of the
2able ar harness assemblies shall be i{n accordance with the detail
dyawipes and this specification. In case of conflict between this
speciFlcation and the detall specification or drawing, the detail
specttizatien or drawing shall govern.
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3.3.1 lacinz. Lacing shall be continuous only where harness
assemblies pass very near to moving or vibrating equipaent and may be
optional on penels or in junction boxes. Where no breake-outs occur,
ties shall be spaced approximately the diameter of thz harness except
that, for harnesses less than 1/2 inch in diameZer, the ties shall be
spaced not greater than 1/2 inch apart., Each breakout shall be
.eparsted from adjacent breekouts by at least one tie. Lacing knots
shall be of the self-locking type and shall not open when tension is
removed from the cord- on either side of the kncte The lacing shall
be tight enocugh to prevent slipping but shall not damage the lead
insulation. Wires making up che herness assembly that are under the
sleeving or conduiz sha'l nct be spot tied or laced., Two or more leads
terminating at the sama zun number shall not be sapara:ed by ties.
Start and finish ties and knots shall be adequately secured to prevent
unraveling. Acceptable lacing procedures are specified in MIL-E-45782.

3.3.2 Tuti:g or sleeving., Tubing or sleeving shall bes cut square,
stepped, Siit or split in accordance with the appiicable drawing., Ail
tubing ot sizeving chall be zerminated within 1/8 inch of the sleeving
symbsl shewn on the fAra~ing and shall be secured to the c2bie and harness
assembly as specifiad theresn, (See 2.6) °

3.3.3 Shieldinp. Shielding shall b2 in 4ccordance with MIL-C-13777,
MIL-W~16878, MIL-C«27500, or as specified on the epplicadble drawing.

. Braid conforming Iz QQ-2-875 shall be applied only when specified on the

applicable detail drawing.

3.3,4 Lead connecticns. Solder conneccions shall be prepared and
soldered in zccordanze with MIL-S~45743,

3.3.5 Construczion tuleran:ies. Unless otherwise spezifled cn the
drawing, the follewing shall agply:

3.3.5.1 Break-cuts. Breakscuts shaii pe withirn 1/8 inch of the
break-out pcint shewm on the zpplicable drawing.

3.3.5.2 Break-out leng:hs. Break-ou: lengths shall heve a tolerance
of plus 1/4 rminus O inch berween break-out puint and cut-cff point,

3.3.9.3 Grourd ferrules. The Jccatien of the ground farruies shall
be within pius or minus 174 inch &f the ferrule symbel locarion.

3.3.6.4 Band markers. Unless ctherwise specific2, the tolerance
on band marker locaticnu shall be plus or minus 1/4 inch.
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3.3.5 Cable or harness build-uvp and support. When cables or harnesses
are required to be installed in accordance with this specification, the
requirements of 3.3,6 through 3.3.6.3 shall apply. Cables, harnesses
or individual wires shall be supported by clamps as specified on the
drawing. TFor protection of {nsulated wires from sbrasfon {n the connector
clamp and for builld-up of the wire to the required d{ameter, where the
number of wires terminating in a clamp connector are insufficient to
allow the clamp to grip the wires properly, apply synthetic rubber
scripping around the wires under the cable clamp. The build-up
waterial shall be synchetic rubber, type S, class SA or SB, durcmeter
bardness 50 plus or minus S5 in sccordance with MIL-R-3065. Sofc
telescoping bushings in accordance with MS 3420 or heat shrinkable tubing
in accordance with MIL-1-23053, AMS 3623, or AMS 3636 msy be used for

protection under cable clamps.

3.3.6.1 Clamp size. Clamps shall be of sufficient size to hold the
cable or harness securely vithout damaging insulation. When required,
buildeup material may be {nscalled around the cable or harnass to
increase thickness so that the clamp will make a tight connection.

3.3.6.2 Clamo location. Clamps shall be located to prevent damage
to the cable or harness by vibration, chafing, abrasion, and flexing,
or from sharp edges and points., Clamps shall be used to prevent cable
or harness from shorting across exposed parts, interfering with other
equipment or causing strain on splices, terminals, and connectors.

3.3.6.3 Clamp attaching parts. Clamps shall be attached separately
with screws or bolts of the shorresc length that will sllow at least
1 1/2 threads past the nut or joining part; or if impractical, screws
should have 1 1/2 diameter thread engagement. All threaded parts shall
be made vibration proof by lockwashers, locknuts, retention varnish, or
sther mesans. Protruding clamp screws that could interfere with or damage
a cable or harness shall be capped with a nylon dome nut or similar

proteczive device.

3.3.,6,4 Hear shrinksble strain relief boots, Heat shrinkable scrain
relief boots should be used {nstead of clamps when chafing of wires is
pc-sible or when envirormental protection or strain relief of comnector
backshells or contacts is required.

3e3.7 cables,-

3.2,7J.1 <Cemponent twisting., fwiscing components, such as twisted pairs
and twistsi criads, shall be layed-up in such a manner that no residual
zorsicnal stress exists around the axes of any individusl wire. The length

-

of lay shall be as follows:
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(a)

(v)

Length of lay for pa*rs shall be eleven times the diameter of
the largest wire in the twisted component.

Length of lay for triads shall be fourteen times the diame:er
of the largest wire in the twisted component.

(c) Tolerance on length of lay shall be plus or minus 33 1/3

percen: of the values specified in (a) and (b).

3.3.7.2 Final cabling « Types I, II and IV, Final cabling shall be
effected in such a manner that no residual torsional stress exists
around the axis of any component or individual wire. The layers shall
be weund uni-lay (see 6.3.12) unless contra-helically (see 6.3.11) is
specified on the drawing.

3.3.8& Harnesses = TySe 11T, Yhen harnesses are required to be con=-

structed and installed in accordance with this specification, the require-

ments of 3.3.8.1 through 3.3.8.4 shall be employed.

3.3.8.1 Harmess routing. KHarnesses shall be routed in accordance
with the applicable drswing. Wnen the drawing deces not provide suffi-
cient information, harness rout;ng shall follow the most direct path

possitle between points consisrent with good dressing practices and

good electronic procedures. anﬂ’gzngle lead shall be routed unbroken
and unsplxced between its "from" and "to" points.

3.3.8,1.1 Routing safecy and reliability precautions. The following
routing safety and relizvility precautions shall be observed:

(af

Harnese shall be routed away from lines carrying flammable
fluids or gases. When a clearance of less that two inches
between such lines and harnesses exists, suitable clamps

shall be used to provide and maintain a clearance of at leas:

cne=-half inch.:

-~

Harness shall be routed away from all high temperature equip~
ment and moving parts.

Harness thall not pass under sharp par.s or over sharp adges
or points. without suitable protectiovn,

Harness attached to assumblies where relative movement occurs
shall be installed and protected to prevent damage from the
movement, tuch as abrasion or excess bznding or twisting.
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(e) Harness passing through a hole or partition shall be pro-
tected by use of a grommet or other suitable means.

(£) Rarness shall be installed to twist (flex in torsion) rather
than bend across hinges.

(g) When similar connectors are used in proximity, harness shall
be routed to prevent incorrect connections.

(h) Shielded twisted pair leads must run as specified in 3.3.8.1.
The shield shall go to the point indicated on the drawing.
If no destination i3 shown, the shield shall be cut back and

insulated as shown on the drawing.

({) Shielded leads whose shields are not to be used as conductors
shall have their shields trimmed back and secured at the point
indicaced on the drawing. Shielding shall be secure so as not
to damage the insulation of any lead or shert circuit to any

exposed mezal,

(§) Shielded leads whose shields are to be connected may utilize
the shield itself for connection or may have a stranded
lead connected to the shield by a suitable termination device.

3.3.8.2 Harness length. Harness length shall be sufficient for
the distance required without excess slack. Leads at connectors or
terninations shall be of sufficient length to permit a service loop
for restripping and reconnecting operations if the service loop does
not prevent the assemblies from meeting shock and vibration requirements
of 3.5.3 and 3.3.4. Service loops shall be 3/4 inch minimum unless

otherwise specified on the drawing.

3.3.8.3 Harness bends ané curves. Sharp bends and curves shail be
avcided in harness routing., The following bend radii shall be used:

{a) Power wire and cable bend radii shall be at least ten times
the outside difameter of the harness.

(%) At terminals, or where suitably supported, the minimum bend
radius may be reduced to three times the outside diameter

:{ che har~ess.

(c\ if req-ired, che harness may be enclosed in insulating sleeving
and a minimum bend rad:us of twice the outside diameter of

the harness used.

11
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(d) Unless otherwise specified, the minimum berd radius for coaxial
cables shzll be ten times the outsile diameter and the bend
shall not affect the operating characteristics of the cable.

(e) Berd radii formed from straight sections of harness shall be
at least five times the outside diameter of the harress.

* (£) Coax1al cable with soft dielectric and hookup wire wich sof:
dielectric, such as silicone rubber, shall not be laced.

3.3.8.4 Harmess accessibility. Wherever possible, the harmess shall

be routed tc provide casy access to parts requiring rcutine or frequent
maintenance or adjustment.

* 3.3,9 Wires terminated in connectors.

- —

*  3,3.%.1 VWire ¢ross-overs. Wires should be dressed at least four
inches from the connector in such a manner that there will be nc crosse
overs of single conductor wires within four inches of the connector.
Conductors emerging from a.common jacket (thulriconductor) may cross

- other wires {f the conductors are not terminated in adjacent pins.

* 3,3,9,2 Ties., Wires terminated in connectors shall have the firs:
- tie, if required, as close as possible to the rear of the connector, but
shall be so located that tied wires do not place a strain on the seal of

resilient seal connectors or on the wire where it entars the connector
assembly. K ' : .

* 3,3,9.3  Seals., Fcr comnecciers with a grommer sesl, the conducter
shall enter the grommet sezl prrpendicular to the face of the seal.
The conductor entry shall be considered perpendicular {f the seal is
not distorted to the cxtent that the inside of the connector is exposed.

*  3,3,9.4 Temrminations, Wires terminated in connectors withour grommet
seals shall be protected bv potting with material according to MIL-S5-8516
or by tubing or sleeving according to MIL-1-7444, MIL-1-23053, AMS 3832,
AMS 3636, or AMS 3638 applied over each connection. :

3.4 Performance and preduct characteristics.,

* 3,4.1 Conductor contiauity., Esszh comluctor cf czble or harmess
assemblies shall te electricaliy continuous bstween correct terminations
as specified on the applicatle driwing when tested as specified in &4.6.1,
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3.4.2 Conductor resistance. The dc resistance of each conductor of
cable or harness assemblies shsll be as specified in the basic wire or
cable specification when tested as specified in 4.6.2.

3.4,3 High voltage capability. Unless otherwise specified on detail
drawings, each insulated conductor of cable or harness assemblies shall
be capable of withstanding the spplication of 1,000 volts root mean
square (rms), 60 hertz (Hg) when tested as specified in 4.6,3. Leakage
current shall be not more than 0.5 milliampere (ma) per wire tesced.
Also, but not simultaneously, & test potential of 500 volts rms shall
be applied between shields {f the shields are insulaced from each other
by overlaid insulation of interharness insulation and not electrically
connected.,

3.4,4 Insulation resistance. The insulation resistance of the csble
and harness assemolies shall be not less than the values specified in
table II when tested as specified in 4.6.4.

3.4,5 Jackets.

3.4.5,1 Cable assembly jackets. Uhen jacket {s required by the
drawing, but not otherwise specified as to type, cable assembly jackets
shall be in accordance with the requirements of MIL-5-6855, MIL-1-7&44,
MIL~1-22076, or MIL-I1-23053, MIL-R-46846, AMS 3623, or AMS 3636, as
applicadle.

3.4,5.2 Harmess assembly jackets. When jacket is required by the
drawing, but not otherwise specified as to type, harness sssembly
jackecs shall be in accordance with the requirements of MIL-1-22076,
MIL-T-22129, MIL-1-23053 or MIL-5-6855, MIL-R-468L46, AMS 3623, .or
AMS 3636, as applicable. .

3.4.6 Special characteristics. Test for special characteristics
such as coaxial cables or any conductors of cable or harness assemblies
terninated on an electronic component shall be limited to those

characteristics specified in the specification or drawving for che specific

cable cr harness assembly.

3.4,7 Iyoe IV assemblies. The specific requirements of type IV
@s3Sen>ltes shall be in accordance with the applicable drawings or

-\pmentfilem specification. The applicatle requirements of MIL-STD-4b1
shell apply.

3.4,7.1 Reliabilitv requirements., Type IV missile cable assemblies
shall have & Reliability and Confidence Level 1in accordance with the

13
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applicadble item specification or detail drawing. The applicable
requirements of MIL-STD-72f5 shall apply.

3,5 Envirommenzal. The fcllowing environmental regquirements shall
be met unless ocherwise specified in engineering drawings or by the
procuring activity.

3.5.1 Low temperature. The cable or harness assemblies shall be
zapable of withstanding a low tempersture of =620 + 39 centigrade (C)
(-8C° £ $¢ Fahranheit {F)) for a minimm period of 72 houzs. Upen

completion of the 72-hcur expo:ure, the assemblies shall be allowed

t> stabilize at ambient rcom tamperature hereinafter specified as
+23¢ 4+ 39 € (=779 £ 50 F), “he ceble or harness assemblies shall
then meet ~ha requivements for insulacion resistance (see 3.4.4),

3.5.2 ¥igh temperature. The cable or harness assemblies shall be
capable 5i withstanding a high temperature of 4900 + 1° C (+200° * 2° F)

for 2 minimum cgeriod of 48 hours. Upon tomplezion of the 48-hour
_ exposure, the assemblies shail be allowed to stabilize at ambient room

tenperature and shall tlien meec the requirements for {nsulation resistance
(see 30‘5"‘)‘0

3,543 Vibration., The assemblias shall be capable of withstanding
vihration fer 30 minutec in exch of three mutually parpendigular axes
nonconcurrent)y in a frequercy range from 10 ta 2,000 cps at 0.10-inch
double amplitude trom 10 to 55 cps, and 20 times the acceleration due
to gravity (g) from 35 to 2,000 cps uiLhou: dam:ge or ageterioration of
performance.

3.5.4 Shock. The assemblies shall he capable of withstanding 2
transient decelerating force of 50 g for 11 # 1 milliseconds without
damage or deterioration of performance.

3.5.5 Thermal shock., The assemblies shill be capable of withstanding
the rate of change in ambiert temperature as specified in &4.7.5 and as
follows: fTrom 719 4 1¢ € (160C 4 27 F) to «62° +1° C (.80° 2 2°TF)

Lo 250 + 3° C (77° % 5° F) without damage or detericration of performance.

3.5.6 Humiditg (temperature eycling). The assemblies shall be capable
of withstanding a relitive humidity of 95 percent, while temperatures
are cycled from 71° o 27¢ C (160° to BZO F) for 5 =ycles, without
damage or deterioration of performance. Assemblies shail be suitably
protected at the connector ends ts maintain electrical integrity of
assemblies during cest.

14
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3.5.7 Fungus. The assemblies shall be capable cf withstanding
fungus growth as encountered in tropical climates without damage or
deterioration of performance. Assemblies shall be suizably protected
at connector ends to maintain electrical integrity of assemblies during

test.,

3.5.8 Salt spray. The assemblies shall be capable of withstanding
exposure to a 20 percent salt solution for 50 hours. The exposure
shall not cause corrosion of the basic metal, nor cause any deterforation
of performance of the assembly. Assemblies shall be suitably protected
at the connector ends to maintain electrical integrity of assemblies -

during test.

3.5.9 Altitude. Cable and hatness assemblies shall be capable of
operation to the applicable altitude specified below:

Types I snd 11 - 10,000 feet

Type IIl - 150,000 feet
Type 1V - 80, 000 feet (except umbilical types shall be 10,000 feet).

Leskage current shall be not greater than 0.5 ma at maxioum sltitude.

3.5.10 Wind and rain. The assemblies shall be capable of meeting
the requizements for high voltage capability (see 3.4.3) after being
subject to the wird and rain tests specified in 4,7,10. Assemblies
shall be suitably protected at the comnector ends to =z=intain electrical

integricty of assexblies during test,

3.5.11 Ozone resistance, type II assemblies. The assemblies shall be
capable of withstanding the ozone resistance test specified in 4.7.11.
The cable sheath shall exhibit no visible cracks or deterioration when
examined under a glass having a magnification of three diamecers.

3.5.12 1Impact. When specified (see 6.2), type I and type II assemblies
shall be capable of withstanding the impact tests of MIL-C=13777 wvithout
incuzring a change in insulation resistance between wires or change in
wire resistance, impairment of binding capabilities, or broken strands.

3.5.13 Cold bend. When specified (see 6.2), type 1 and type Il
assemblies shall be capable of withstanding the cold bend test specified

in 4,7.15 without damage or deterioration of performance.

3.5.14 Airazon resistance. <T-e assemblies shall be capable o" with-
:tanding attasion on a machine as specified in MIL-T=5438 to the following

limjits:

15
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Typqi T and IV = 45 inches of tape, weight support bracket "C"
al Zs-pound Htight .

"Type I1 - 90 inches of tape, weight support bracket "C" 10.0-pound
“CiSht- . ) .

2.5.15 Potting or molding material. When required, potting or molding
material shall be in accordance with the detail specification or detail
drawing.

3.6 Dimensions., Dimensions shall be as specified on the applicable

drawing or to scale and shall apply only when a harness is on the jig
fixture. .

3.7 Weight. Weight shall be as specified on the applicable drawing.

3.8 Finish., Ail surfaces shall be clean and free from hammful and
extraneous materials.

3.9 Product marking. 1Interior packages and exterior containers shall
be marked in sccordance with MIL.STD.129. Marking for identificacion
shall Se in accordance with MIL-5TD-130. Unless otherwis: specified on
the dezail drawing and when required by the drawing or procuring activity,
one of the following methods shail be used to identify assemblies:

(a) Plastic bands

() Preformed metal bands formed on cable.

(¢) Ho:-impresiion':tamping.

(d) 1Ink marking (lacquerecoated).

(e) Vulcanized synthetic rubler.

(f) 1dentification sleeving, hot-impression siamped.
(g) Marking applied by silk screen process.

3.10 Workmanship. Unifarmity of shapec, dimensions, and perfurmance
shall permit interchangeability of assemblies of the same type and design.
There shall be no pretrusions, sharp edges, dents. cracks, hends, breaks,
chips, loose solder connections, broken strands, discontinuity ci

shieldirg or jacket, or any other defect that would render the assemdly
unsuitable for the purpose intended. '

16
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4, QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for insvection. Unless otherwise specified in
the contract cr purchass order, the supplier is responsible for the
performance of all inspection requirements as specified herein. GExcep:
as otherwise specified, the supplier msy utilize his own facilitfes
or any commercisl laboratory acceptable to the Government. The
Covermment reserves the right to perform any of ths inspections set
forck in the specification where such inspections are deemed necessary
to assure supplies and services conform to prescrided requirements.

4.2 Preproduction sample. The preproduction sample shall be subjected
to all examinations and tests approved herein. Prepraducticn axaminations
and testing shail be performed by the supplier under Goverrmenc surveil-
lance at cthe approprias.e installation specified by the contracting
officer (see 6.2). Unless otherwise specified by the procuring activity,
the preproduction sample shall consist of five sssemblies of one type
made by zhe same methods proposed to be used in subsequent productiorn,

4,2.1 Type IV assemblies. On type IV missile cable assemblies, the
contractor shall submit derzailed test procedures for prepreduction
testing and for qualicy conformance tests (produczion) to the procuring
aceivity for approval. Preproduction tests shall not begin until
procedures are approved by the procuring sctivity.

4,2.1.1 Test reports. On type IV missile cable assemblies, prepro-
duction and reliability test reports in accordance with MIL-STD-831

. shall be submitted to the procuring activity for approval with the

preproduction samples after completion of testing. The concractor
shall not begin produztion until preproduczion items are approved by

the procuring activity.

4.3 Inspections previsions.

4.3.1 Lot size. Lot size shall not exceed that quantity of cable
or harness assemblies produced in one identifiable period under
essentially the same conditions by one manufacturer and manufactured
in accordance with thc same drawings snd specifications and subtmitted
for acceptance &t one time,

4,342 Slmgling.

4.3.2.1 For inspection. Unless othervise specified, (see 6.2),
sampling for inspection shall be in accordance with MIL-S7D-102 and
the classification of defects specified in table I.

. 17
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Categories

Ma jor

101
102
1G3
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

124

125
126
127
128
129
130
131

132
133
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Table I. Classificaction of Defeéts
g!fects

AQL 1.0 percent

Break-out lengths incorrect
Damaged cubing sleeving, connector pins
Damaged insulation

Damaged connector

Damaged conductor

Location of breaskecuts incorrect
Incorrect identification
Incorrect mayking

Improper wire

Improper type cable

Improper color coding (conductor)
Improper items

. Improper packaging

Improper quantity .
Improper destination :
Improper tinning and soldering

" Improper stripping and shield dressing

Excessive solder o
Excessive heat during soldering ..
Insufficient solder

Cold solder
Wrong type or grade solder

Missing or illegible identification
marking

Missing or improper tubing sleeving:
connecter pins

Foreign materials (potential short)

Overall dimensions incorrect

Wei{ght not as specified

Wrong connectors

Length, Min., {ncorrect

Illegible marking

Bend radius of cable or harness too
small

Packaging inconsistent with data sheet

Poor workmanship .

Inspection Mechod

Measure
Visual
Visusl
Visual
Visual
Measure
Visual
Visual
Visual
Visual
Visual
Visual
Visual
Count
Visual
Visual
visual

Ve mua 1

Visual
Visual
Visual
Visual

Visual’

Visual
Visual
Measure
Measure
Visusl
Measure
Visual

Measure
Visual
vVisual




-

-
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Categories ‘ Defects Inspection Method
Minor AQL 4.0 percent
201 Improper break-out separation - Visual
202 Improper lacing Visual
203 Incorrect twine Visual
204 Incorrect contour Visual
205 Foreign material (not potential short) Visual
206 Tape not secured . Visual
207 Specified twisting omitted Visual
208 Excessive cross-over of non~twisted leads  Visual
209 Missing or incorrect lead {dentification Visual
210 Loose fitting markers Visual
211 Tie knots not varnished Visual
212 Length, Max., incorrect Measure
213 Improper clamping Visual
214 Inproper lay Visual
215 Improper routing Visual
216 Location of ground ferrules incorrect Measure

4.3.2.2 For examination testing. Unless otherwise specified (see 6.2),
sampling for examination testing shall be 100 percent of production.
Examination testing to determine compliance with the following charac-
teristics shall be conducted with their corresponding test paragraphs.

Characteristic . . Test Paragraphs
Conductor continuity (see 3.4.1) 4,6.1
Conductor resistance (see 3.4.2) L.6.2
High voltage capability (see 3.4.3) 4.6.3
Insulation resistance (see 3.4,4) L,b.6
Jackets (see 3.4.5) 4.6.5

Lobot

Special characteristics (see 3.4.6)

4.3.2.3 Inspection testing. Unless otherwise specified (see 6.2),
inspection testing shall be conducted on the preproduction sample
only. 1Inspection testing to determine compliance with the f{ollowing
characteriscics shall be conducted with their correspending test
paragrapt s,

Characteristics Test Paragraphs
Low temperature (see 3.5.1) . 4,7.1
High temperature (sec 3.5.2) “.7.2 .
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Characteristics Test Paragraohs

Vibration (see 3,5.3) 4
Shock (see 3.5.4) 4
Thermal shock (see 3,5.5) 4
Humidity (see 3.5.6) 4
Fungus (see 3.5.7) (A
Salt Spray (see 3.5.8) ‘ _ 4e
Altitude (see 30509) . ‘ 4
Wind and rain (see 3.5.10) 4
Ozone resistance (see 3.5.11) &
Impact (see 3,5.12) 4

Cold Bend (ﬂee 305013) ' 4
Abrasion resistance (see 3.5.14) "4.7.14
Reliability - Type IV assemblies (see 3.4.7) 4.6.7

e O DOV W

- L ] - * - L ] L ] L] L] L ]

(NN RN BN RN RSN BN B

4,6 Exzminations. The cable and harness assemblies shall be examined
to determine conformance to 3.2, 3.3, 3.6, 3.7, 3.8, 3,9 and 3,10,

4,5 Test equipment and inspection faciliciss. Test equipment and
inspection facilitcies shall be of sufficient accuracy, quality, and
quantity to permit performance of the required inspection. The supplier
shall establish calibracion of inspaction equipment to the satisfaction
of the Government. Calibration of the standards which control the accuracy
of inspection equipment shall comply with the requirements &f MIL-C-45662.

4,6 Test procedures,

4,6.1 Conductor continuity., To determine conformance to 3.4.l, each
sssembly shall be tested for conductor continuity with a suitable low
voltage devigce such as an ohm-meter.

L.6.2 Conductor resistance. To determine conformence to 3.4.2,
each assembly shall be tested for conductor resistance in accordance
with the applicable basic wire or cable specification. A maximum of
1.04 times che specified maximum of the individual conductor shall be
allowed.

4,6.3 High voltage capability. To determine conformance to 3.4.3,
each insulated conductor of cable or harness assemblfes shall be subjected
to an application of 1,000 volts rms, 60 H,, for not less than one minute.
1f the conductor is shielded, the voltage shall be impressed between
the inner conductnr and the shield. Also, but not simultaneously, a
test potential of 500 volts rms shall be applied between shields if the
shields are not electrically connected. An appropriate current measuring

device capable of indicating leakage currents of 0.5 ma shall be used

for performing the test.

20
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4.6.4 Insulation resiscance. To determine conformance to 3.4.4, the
{nsulation resistance between one conductor and all other conductors,
including shields, shall be measured and shall not be less than the
value specified {n table II, except that if all shields are tested
against all other conductors; the insulation resistance shall be &
minimum of 25 megohms. The potential for this test shall be 500 volts
+ 50 voles direct current (dc) and shall be applied for such 2 time
that a1l line transients have died out snd the circuit has reached a
steady-sctate condition. This time shall be not less than one second.
This requirement is not applicable to those conductors on type II
harness assemblies that are terminated on an electronic component. .

Table ITI, Insulation Resistance

Cable leng:h Resistance Value

Not exceeding 100 feet 100 megolums
Between 100 and 300 feet 75 megohms
50 megohms

Over 300 feet

*  4,6.5 Jackets., To determine conformance to 3.4.5, cable jacketing
shall be tested for thickness as specified in FED=-STD-228, mecthods 1013

or 1014, as spplicable.
4.6.6 Special characterisrics. To determine conformance to 3.4.6,

the procedure for any special test (impadance, voltage standing wave
ratio, attenvation, etc.) shall be evolved by the contractor and approved

by the contracting officer.

4,6.7 Type IV relf{abilicy testing. Reliability testing for type IV
assemblies shall verify that the required reliability and confidence level
has been met in accordance with cthe requirements of the applicable detail

specification or drawing.

* 4,7 Envirommental. The following environmental test methods shall
be conducted unless otherwise specified in engineering drawings and

supporting documentation.

4,7.1 Low temperature. To determine conformance to J.5.1, the cable

or harness assemblies shall be placed in a temperature chamber and sub-
jected to a temperature -62° * 30 C (-80° % 5° Ff) for 2 minimum period

.
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of ‘72 hours. Upon completion of the 72-hour exposure, the assemblies
shall be allowed to stabilize at normal room temperature and then shall
be tested for insulation resiscance as specified in 4.6.4., .

4,7.2 High temperature. To determine conformance to 3.5.2, the
cable or harness assemblies shall be placed in a temperature chamber
and subject to a temperature of +93° 4 10 C (4200° + 20 F) for a
minimum period of 48 hours. Upon completion of the 48-hour exposure
pericd, the assemblies shall be allowed to stabilize to ambient room
temperature, The assemblies shall then be tested for insulation
resistance as specified in 4.6.4,

4.7.3 Vibration. To decermine conformance to 3.5.3, the cable or
harness assemblies shall be fastened to a vibration table with the
connectors and clamping mechod simulating missile mounting and routing
within practical limits. The assemblies shall be vibrated in three
mutually perpendicular axes within & frequency ramge of 10 to 2,000
to 10 cps. The amplitude shall be 0.1 inch double amplitude from 10
to 55 cps. The acceleration level shall be a 20-g .peak from 35 to
2,000 cps. The assemblies shall be vibrated for 30 minutes in each
axis. The frequency range between 10 and 2,000 cps shall be scanned
in 15 minutes for copenings and resistance change during the vibrationm.
Any resonant frequencies siall be noted. Approved instruments capable
of detecting an open circuit of more than 10 microseconds duration shall
be used. At the completion of the vibration test, the assemblies
shall then be tested for insulation resistance as specified in 4.6.4.

4,7.6 Shock. To determine conformance to-3.5.4, the cable or
harness assemblies shall be fastened to the shock table with the
connectors and clamping method simulating missile mounting and routing .
within practical limits. The assemblies shall be dropped in each
of three mutually perpendicular planes with a transient decelerating
force of S0-g peak for a duration of 11 + 1 millisecond as measured
along the time base. During the test, a representative number of
circuits shall be monitored for openings and resistance change.
Approved instruments capable of detecting an open circuit of more
chan 10 microseconds durstion shall be used. The total number of
drops shall be six with two drops in each of three mutually perpendicular
planes. At the completion of the shock test, the assemblies shall
than be tested for insulation resistance as specified in 4.6.4.

4,7.5 Thermal shock. To determine conformance to 3.5.5, the cable
or harness assemblies shall be subjected to five cycles of temperature
change as i{ndicated below. The assemblies shall be maintained at the
specified temperature at least 10 minutes and transferred from one
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temperature to another in not more than one minute. The assemblies
shall be kept on a tray during the test.

(a) Step l: +710 + 10 C (+160° + 20 F)
(b) Step 2: =620 + 10 C (-80° 4 2° F)
(¢) Scep 3: 4259 £ 30 C (4779 £ 5° F)

Within 45 minutes after the test, the assemblies shall then be tested
for insulation resistance as specified in G.6.4.

4,7.6 Rumidicy (ce:geracure cxcliq;l. To determine conformance

to 3.5.6, the cable or harness assemblies shall be supplied with
mating receptacles to insure an environmental end-seal and placed
in @ humidity chamber at ambient room temperature. The chamber
temperature shall be raised uniformly to +71° & 30 C (+160° + 5° F)
during a 2-hour period msinzaining 95 percent relative humidity. Tnese
conditions shall be maintaired for 2 minimum period of 6 hours. During
the next 16-hour period, the temperacture of the chamber shsll drop at

a uniform raze to +270 + 10 C (480° % 2° F). This shall conscitute

one cycle and the assemblies shall be subjected o five ccmplete cycles.
The assemblies shall then be tested for insulatfon resistance as specified

in 4.6.64.

4.7.7 Yungus. To determine conformance to J.5.7, the cable or
harness shall oe tested in accordance with the fungus cest of MIL-STD-810
procedure I. The assemblies shall then be tesced for {nsulation
resistance as specified in 4.6.4.

© 4.7.8 Salt spray. To determine conformance to 3.5.8 the cable or
harness assemtlies shall be supplied with mating receptacles tc insure
an environmental end seal and subjected to a salt-spray test of 5C
hours in accordance with method 101, condition B, MIL-STD-202. A 20-
perzent salt solution shell be used. Immediately after, the assemblies
shall be washed with tap water, dried for ! kour in & circulating air
oven at a temperature of +38° 4+ 39 C (+100° £ 5° F). The assemblies
shall then be tested for insulation resistance as specified in 4.6.4,

_ 4.7.9 Alcitude. To determine conformance to 3.5.9, the catle or
harness assembl{es shall be placed in an altitude chambey in a crv
condition after having been conditioned at a temperature or +25C % 3° C
(+77° 4+ 5° F) and a relative humidity below 20 percent for no: less
than 6 hours. The assemblies 3hall be provided with mating receptgiles
and the circuits broughé - to a high-potencial tester. Type I and_
type 11 assemblies shall éhen be subjected to 2 simulared altitude of
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10,000 feet. Type III assemblies shall be subjected to a simulated
altitude of 150,000 feet. Type IV, except umbilical, assemblies shall

be subjected to a simulated altitude of 80,000 feet. Umbilical

assemblies shall be subjected to a'simulated altitude of 10,000 feet.

The assemblies shall then be tested for highsvoltage ‘capabilities as
specified in 4.6.3, except that the test potential shall be 450 volts mms.

4.7.10 Wind and rain. To determine conformance to 3.5.10, type II
and type IV (Umbilical only) catle assemblies, with all connectors

~erigaged, shall be placed in a chamber and subject to a simulated rain

for a minimum of 2 hours in accordance with the requirements of procedure
I of MILaE«5272. At the conclusion of the 2<hour period the assemblies
shall then be tested for high-voltage capability as specified in

4,6.3, The assemblies shall be subjected to a reduced rainfall of

] + % inch per hour for an additional period of & hours during which

time a simulated wind of 15~25 miles per hour shall be applied from

each of & directions for a minimum period of 2 hours in each direction.
The assemblies shall again be tested for highevoltage capability as
specified in 4,6.3.

4,7.11 Ozone resistance, Tvoe IT assemblies. To determine conformance
to 3.5.11, type II cable assemblies shall be tested for ozome resistance
in accordance with ASTM=-D-1149-60T except ozone concentraticn shall be
50 parts per 100,000,000, There shall be 2 minimum of 4% cubic feec
per minure of air circulating through the chamber and the chamber
temperature shall be 38° C (100° F)., After removal from the chamber,
the cable specimen shall be bent sharply through an angle of 90 degrees
in each of 4 mutually perpendicular planes at 4 equi-distant locations
spaced over the length of the specimen,  While in the bent positionm,
the cable shall be examined for cracks as specified.

47,12 Impacc, txge 1 and 17 assemblies. To determine conformance
to 3,5.12, cable preparation, electrical connections, and impact test
shall be in accordance with MIL-C-13777., Upon campletion of the test,
the assemblies shall be tested for insula:icn resistance as specified
inﬁﬁ’o.

Type 1 - The assemblies shall be subjected to 50 impacts at a
rats of 15 per minute, The weight of the anvil shall be based on 1.0
pound per 0.100 inch of cable or harness up to a maximum weight of
27.5 pounds.

Type 11 = The assemblies shall be subjected to 200 impacts at a

rate of 15 per minute. The weight of the anvil shall be as specified
for type 1 assemblies. :
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4,7,13 Cold bend. To determine conformance to 3.5.13, type I and
type I1 cable assemblies shall be subjected to the cold bend test
spectfied in MIL-C-13777. At the complezion of the cold bend testc,
the assemblies shall then be tested for highevoltage as specified in

- bebe3e

4,7.14 Abrasion resistance. To determine conformance to 3.5.16,
the assemblies shall be tested using 2 machine as specified in
MIL-T-5438, weight support bracket and weight as specified in 3.5.14.
The assemblies shall be subject to the applicable test. Each
reading shall be the length of abrasion tape, in inches, to have come
in contact with the cable insulation when the machine stops. Afcer
each reading, the assemblies shall be moved forward 2 inches and
votated clockwise 90 degrees. Eight readings shall be obtained for
each assembly. An average shall be obtained by calculating the
arichmeric mean of all the readings. This average shall define the
abrasion resistance of the assembly under test. All conductors of the
assemblies shall be polarized during abrasion tests in order to detect
insulstion removal from any single conductor. .

4,8 For preservation, ovackagine, packing snd marking. Examination
of the preservation, packaging, packing and marking shall be conducted
to determine compliance with the requirements of section 5.

5. PREPARATION FOR DELIVERY -

5.1 Preservation, packaging, packing, and marking. The cable and
harness assemblies shall be cleaned, preserved, packaged, packed and
marked in accordance with the requirements of Specificazion MIL~P-14232
(see 6.2), and applicadble detail ‘requirements. During shipping and
storage, the bend requirements of 3.3.8.3 shall be followed.

6. NOTES

6.1 1Intended use. The assemblies are intended for use in missiles
and missile ground support equipment.

6.2 Ordering data. Procurement documents should specify the
following:

(a) Title, number and date of this specffication and the
applicable drawing.

(b) Type of assembly zequired (see 1.2).
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(c) Whether a preproduction sample is required (see 3.1).
(d) Whether impact requirements are required (see 3,5.12).
(e) Whether cold-bend requirements are required (see 3.5.13).

(£) 1Installacion where preproduction sample tests are to be
performed (see 4,2).

(g) Sampling, if other than specified (see 4,3,2.1 and 4.3.2.2).

{h) Selection of appltcable levels of presarvation, nackaging,
and marking (see S5.1).

(1) 1dentificatfon requirements to be employed {see 3.9).

(j) Material and process options to be employed, when options
are suthorized by the applicable requirement.

6.3 Defiuitions. For the purpose of this specification the
following definitions shall apply.

6.,3.1 Cable-assembly, A cable assembly consists of two or more
conductors with a concentric lay, assembled with comnectors and

having the protective cover or jacket integral with the other
components.

6.3.,2 Harness assembly. A harness assembly consists of two or
more conductors, laced or jacketed together, with or without break-
outs, and assembled with connectors. The harness assembly may include
lugs, connectors, sleevirg markers, or other attached parts as required
by the detail drawing.

4.3.3 'Damage or deterioration of performance'. A requirement
worde¢ in this manner will be considered satisfied if the sample is
within acceptable limits on all tests specified for thc particular
requirement. -

6.3.4 Break-out. One or more unlaced leads branching off a cable
or narness assembly drzwn to exact length.

6.3.4.1 Break-out point. The point on a cable or harness assembly
where 32 break-ocut OcCurS.

6,3.4.2 Cuteoff puint. The point at which the break-out terminates.
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6.3.5 Lacinz. An operation whereby a group of insulaced leads
re bound together to form & harness assembdly.

6.3.6 Lead=run. A continuous-path of insulated wire between tvo
ut~off points and their respective run numbers.

6+3.7 Run number. A number locating a cutoff point, designating
he start of finish of a lead run, also the number of the break-out
.n sequence clockewise sround the contours of cable or harness

issemblies,

6.,3.8 Drawings. The cable and harmess assembly drawings shail
show the location and length of break-outs, type of lacing sleeving,
ind run numbers, etc. The drawings are drawn to full scale, the
scales shall be shown in the top right hand corner and the bottom
left hand corner of the drawing to provide checks for paper shrink-
1g¢ in order that scaling of the drawing may be possible. When
necessary, a correction factor may be used. Harness drawings shall
show the contour within which the finished harness musc. fit.

6.3.9 Leg. Two or more leads branching out of the cable or harness
&! bly. These leads are laced or sleeved together.

6.3.10 Conductor. A complete eiectrical path furnished by a wire
or wires and the terminations thereof.

6.3.11 Contrashelical lay. Each layer of the cable wound in
opposite spiral direccicns,

6.3.12 Unilav. Each layer of the cable wound in the same spiral
direction. .

6.6 Specification changes., The margins of this specification are
marked with an asterisk to indi{cate where changes (addftrions, modifi-
cations, corrections, deletinns) from the previous issue were made.
This was done as a convenience only and the Government assumes no
liability whatsoever for any inaccuracies in these notations. Bidders
and concractors ars cautioned to evaluate the requirements of this
document based on the entire content frrespective of the marginal
notations and relationship to che last previous issue.
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