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BfU19!ARYSPECIFICATION

CABLE,TELEPHONE WD-33/U

TMI tpecifimtion Aa# been appmued bV tb Departuuat eJ Delenm and u
t?ua.daforufor use bv tAe Dupurtmcmtiof tk Armv, &e h’avu, and lAeAir Force.

1.SCOPE

1.1Thisspecificationcoversone typeof
twistedpaircabledesignatedesCable,Tele-
phonetVD-33/U consistingoftwo 1022c\r-
cularmil (No. 20 AWG) coeted copper clad
steel wires (see 3.2) eeparetely insulated
with n styrene butudiene rubber (SBR) in-
sulating compound followedby a chloro-
prenerubber (CR) jacketingcompeund and
twisted together to form the finished cnble.

2. APPLICABLE DOCUMENTS

2.1The followingspecifications and stand-
ards, of ths issue in effect on date of invita-
tion for bids, form n part of this specWica-
tion to the extent specified herein.

SPECIFICATfONS

FEDERAL

J-G98 — Cable and Wire, In-
sulated; Methode of
Sempling and Tc+
ing.

.

PPP-B-585 — Boxes, \Veed,W%e-
bound

MILITARY

STANDARDS

Standard No. 601 — Rubber: Sampling
and Testing.

MILITARY

M1LSTD-105— Sampling Preceduree
and Tables for In-
spection by Attrib
Utee.

MI L-STD-129 — Marking for Shipment
and Storage.

(COPICS of spaifk.tlonsand standards required
by eantrmciorl In connection with specific pmrare-
m.mt functions shouldb obtained f mm tie PIUII?-
ing activity or as directed by tbe contractingo!llcer).

2.2Otherpublkathms.The fo’lowingdec-
umentsform a pertof thisspecificationto
theextentspecifiedherein.Unkee otherwise

w
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indicated;-theissuein-effecton dateof in-
vitation for, bids’ shall ‘apply. - .

,-.. ..
.,

ABISRICAN soc~ fiort ‘TESTING .-
MATERIALS *-+.. -

B189 — I+ad-Coated-and. Lead AlloY-
CoatedSoftCopperWireforElectric-
alPurposes.

D518 — Resistance to Light Checking
and Cracking of Rubber Compounds.

D1149 — Accelerated Ozone Cracking
of Vulcanized Rubber.

(AppUc.tion for copiesshouldbe addressedta the
Amsrican Society for Testing Materinls, 1916 Race
StRet, Philadelphia 3, Ps.)

3. REQUIREMENTS

3.1 Materida. The materials used for
Cable, Telephone WD43/U shall be as speci-
fied herein.

3.2 Conductors. Each conductor shall be
coated copper< overed steel as follows:

3.2.1 Size. The conductors shall be not less
than 0.031 inch nor more than 0.034 inch
in diameter (No. 20 AWG).

3.2.2 Copper covered stiel. The copper
covered steel conductors shall be composed
of a steel core with a uniform and continuous
copper covering thoroughly bonded to it
throughout. The core shall be homogeneous
open hearth or electric furnace alloy steel.
The conductor shall be rated nominally 40
percent conductivity. The thickness of the
copper at any point on the finished wire shall
be not less than 0.002 inch when determined
hy the direct measurement method specified
in 4.6.1.2. Measurement of minimum copper
thickness during manufacture and prior to
final draw, when determined either by the
direct measurement method specified in
4.6.1.2 or by means of an approved electrical
indicating instrument gpecified in 4.6.1 shall
correspond with related wire diameter size
ranges as follows:

2

Collsmrthichlu9
win diuada -mm.. ,C. :

Id 14 .—

.080b .099 .005

.100to .109 .006

.110ta.119-

.120ta.1C6

.1s0to.189

.140b .149

.150ta.159

.160b .179

.180to.199

.2OO:ti.209

.cOe“iii.319

.000

.007

.006

.006

.009

.010

.011

.012

.013

3.2.3 Lead or lead allq cocting. The cop-
percladsteelconductorsshallbecontinuous-
lycoatedwitha leadorleadalloycoatingin
accordancewithASTM B189. c

3.2.4 Bmas coating or adhesive. The lead
or lead alloy coated conductors ghall be
coated with an electroplated flash coating of
brass of sufficient weight to impart a charac-
teristic brass color to the conductors. The
plating technique shall be that calculated to
yield a coating of brass containing 75 to 80
percent of copper. An adhesive may be used (

in lieu of brass coating for bonding of in-
sulation to the conductor (see 6.8).

I
3.2.5 Finish. The wire shall be free from

kinkg, scales, inequalities, splints, splits,
knicks, slivers or other injurious defects.

3.2.6 Joints.The conductors shall be free
from joints in the finished conductors. Joints
may be made in the conductors prior to the
final drawing operation. These jointa shall
be the scarf type, brazed with silver alloy
solder. The solder shall completely cover the
scarfed faces and edges of the joints. The
joints shall be smooth, uniform, and free

I
from lumps of solder. The joint shall be a
tensile, strength of 85 percent of the rated
strength of the wire without a joint. The
section of the conductor containing a joint
shall be capable of being wrapped around a
%s-inch mandrel without rupture of the braz-
ing material, the copper coating or the steel
core of the conductor.

I
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3.2.7- .Braaking 8trengtl,. , The bmeking
strengthoftheconducbre ehAll be not- lees
“than 44 pmmds and not more thM. 65

pounds.
. . . .

3.2.6 Bending of coppor’ in %ezuro. Tbe
cuetad or unmeted coppar<lnd steel conduc-
tors shnlf be cepable of being bent to rupture
back and forth through n 90° angle in each
direction over a mandrel RO inch in dia-
meter without separation of the copper from
the steel upun vimml exeminntion.

3.2.9 JVrapping. The conductors shall be

cnpable of withetnnding, without developing
surface crocks, eemcss, splih, checks, slivers.
exposure of steel in the copper clad steal
conductom, or other evidence of failure,
wmpping for five consecutive turns in n
close helix about %:-inch mmrdrel when
wmpped at a rate of approximately 60 tume
per minute.

3.2.10 Kinhing. The conductors shall be
capableof withstandingkinkingwithoutde-
velopingsurfucecracks,senms, splits, checks,
slivem, or exposure of the steel core of the
copper clad steel cmrductom. Two kinks,
separated n few incha.. from each other and
with the axis of the wire rutnted !30” before
forming the second kink, inan 16-inchspeci-
men with one end secured in n vise at an
angle of approximately 20° from thehori-
zontal.shallenchhave on insidediameter
of notover0.016inch.

3.2.11 Bfrmflno of copper in tomion. The
catted or uncoated copper-clnd steel shall be
capable of withstanding n torsional twist to
rupture without sepnrntion of the copper
from the steel upun virwnl exnminnticm.

3.3 Insulation.Erich conductor of the wire
shrill be covered with a styrene butadiene
ruhher (SBR) insulntin~ compuund. All
Sf?R insulntin~ compeuml used shall bc vir-
gin mnterinl. The SBR insulntipg compeund
shall he muds’ with such tillers, antioxidcmtn,
orxenic acceleratorsfindcuring agents ns

MIL-w?4qc

q-c necmenry to ptiw”de a cbmpound having
long life [n eqvicc ond in:s@rege. The co’m-
pound used for.” condimtor insu@ion. ”@df
contein not more-than 0.5 percent of f A
sulfur (see 4.9). The material shall be homo-
geneous, tough, and elsetic” and ehall be
properly vulcanized (cured) to conform to
the requirement of this specificetkn. lt

shall be freeof blistefi, ~-nklee, cmti or
other defectsthat mey hive a deleterious
effect on tha thrished abfe. The insulation
thickness shall not be less than 0.013 inch.
The diameter of the insulated conductor shall
be not 1sss than 0.065 inch.

3.4 Sunpmo6ng wax. Styrcne butsdiene
rubber (SBR), and chloroprene rubber
(CR) compounds shall incorporate an a-
ceptnble sunpreefing wux to protect the in-
sulation and jacket against cracking due te
exposure (see 4.3 and 6.6).

3.4.1 Inmdating compound. Stymne buta-
diene rubber insulating compmnd shall con-
tain not less then 2.s parts by weight of
sunpredng wux per 100 purteby weight of
bese rubberplymer.

3.42Jacketing compound. Chlomprene
rubber jacketing compeund shell contain not
lees than 3 parts by weight of sunprcdhrg
wnx per 100 pints of bese rubber wlymer.

3.5 Insulation repriim. Faults in the insula-
tion developed during processing or testing
may & repaired, but all lengths of wire cmr-
tnining such repairsshall be capable of
meeting the requirements of this specifica-
tion. In making such repeim in the insuts-
tion, the insulation shall be removed by
tnpering cuts on each side of the defect. The
cuLq shall not nick the conductor. The bered
conductor shall be wmpped with a high
grade S13Ror rubber insulating tape in thin
layers until the diameter of the taped eec-
tion is equnl to the original insulation dia-
meter, and then vulcanized. The patch shall
be fully bcnrded to the original insulation.

3.6 Jacket. The individual conductors shall

3
.,.
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be individually ”~acketed with a smnotb, c&-
tinuoue~ tightifitting, adherent sheath of
black vulcanized chloropreie rubber mm-
pnund to fmm a completed conductor capable
of withstanding the tests hereinafter speci-
fied, All chlo-mprime rubber compound used
shall be virgin material. The thickness
of the jacket shall be not Iws than 0.022
inch. The total thickness of insulation and
jacket shall be not leas than 0.035 inch. The
diameter of the insulated and jacketed coq-
ductor shall be not leas than 0.111 inch and
not more than 0.135 inch. Tracer ridges shafl
not be included in the above mecaurements.

3.6.1 Jacket repairs. Faults in tbe jacket,
developed during proceaaing or testing, may
be repaired, but all lengths of cable con-
taining such repairs shall be capable of
meeting the requirements of this specifica-
tion unless otherwise specified herein. In
making such repaira in the jacket, the jacket
shall be removedby taperingcutson each
aideof thedefect.The cutsshallnot nick
theinsulation.The insulation shall be wrepp-
ed with a chloroprene rubber jacketing tape
and then vulcanized. The patched section
shall not exceed 3% inches in length and
0.155 inch in diameter and shall be not less
than the diameter of the adjmnt jacket.

Edges of the patch shall be well rounded and
the ends tcpered down and fully bonded to
the original jacket.

3.7 Distinguished marks. In order that the
two jacketed conductors may be readily dis-
tinguished from each other, the jacket of
one conductor of the twisted pair shall bear
identification marks mnsisting of two lon-
gitudinal ridgea. The ridges shall be ad:
jacent or rcdially 8paced from each other
approximately 45°. The ridges shall ~he con-’
tinuous throughout the length of the cnble;
The m-dges constituting the tracer shall be
approximately 0.015 of an inch in height
and approximately 0.030 of an inch in width
at the junction of the ridge and the round
partion of the jacket. The height shall be
nat legs than 0.010 of an inch.

3.8 lh7i8tkng. TWO completed‘single-con-”‘_
ductora. one unmarked and the’other marked ‘G

with. longitudinal ridgea shall .be twisted
together with a right-hand lay to form the.
finished wire. The length of lay shall not ~
exceed three inches. (

3.9 Insulation adhesion. The adhesion of
the insulation ta the conductor in any length
of the completed insulated and jacketed con-
ductor shalI be such that a force of not leas
than 12 pounds applied parallel to the axis
of tbe conductor will be required to strip
a l-inch length of insulation and jacket from “
the conductor, when tested as specified in
4.10. The adhesion of insulation after aging
specified in 4.11 shall average not less than
90 percent of the unaged values of these
specimens.

3.10 Insulation and jacket adhesion. The
adhesion of the sheath to the insulation and
the insulation to the ccmductor shall be such
ss to withstand a load equal tn the breaking
load of the single conductor without buck-
ling of the insulation or eheath or slippage
of the mnductor, when tested as specified in
4.12.

3.11 Campreeeian characteristics. Each of
the completed single insulated and jacketed
conductors shall be capable of satisfying the
following compression requirements, when
tested as epecified in 4.13. (

3.11.1 Compre8m”on before aging. For any
length of unaged completed insulated and
jscketed single conductor, the load requ”ired
to produce crushing shall be not 1sss than
800 pounds.

3.11.2 Compreaeian after 48 haur aging.
For any length of completed insulated and
jacketed eingle conductor which has been
subjected for 48 hours to the accelerated
aging specified in 4.13 the load required to
produce crushing shaO be not less than 600
pounds, provided that “in no case shall this
crushing load be less than 0.70 of the crush.

4
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ing, ,due. obtaig.$d on .-tie -e ,epecimen
prior. ta am”elemtad aging. . ,.. G*.

9.11.3 Campreher:after lo:&G%@ng.
Any length of ‘completedineulatedand
jacketed single conductor which has keen
subjected for 10 days to accelerated aging,

s@fM in 4.18 shnU be capable of with-
standing, without crushing, a lend of not
leas timn 0.60 of the crushing load “obtained
on the same epeeimen prior to aecelemted
aging.

S.12 Low temperature chameterietlce.
Specfmerrs of the complekf insulated turd
jacketed conductors shall be capable of being
wound around a mmrdrel of 1~ inch diameter

L
at 40°*20 F. without cmcking the con-
ductor insulation or jacket, when testad us
specified in 4.14.

S.13 Ozone reaiatance. After testing in
accordance with 4.22 the jacket of Cable,
Telephone WD-33/U shall exhibit no visible
cmcka when viewed under seven.power Op

(
tical riraffnffler.

3.14 High Voltage spark. AU of the com-
pleted cable shall be aprible of withstand-
ing without dielectric failure a spark test
potential of not !ss9 than 6,100voltsrms,
ac,appliedfor n periedof not lessthan
0.25of a second, when teated as soecitled
in 4.20.

3.15 Electrical chnmcteriatica d u r I n g
water immereion. Any length of completed
cable ehnll be rapnble of conforming to the
followingvoltnge,insulationresistance,and
mutual capacitance requirements while im-
mersed in tap water under conditions to
insure complete wetting of the surface of
the cnble. The periad of immemion shrill be
not leas than 12 hours.

3.15.1 Voltage. A potential of 1,600volts
rrrrs,IIC,shrill be maintained between each
conductor and the surrounding water for a
period of 1 minute, without ahowing any

l)llJ+p4zJg

evidag~q @at Np@re Qf:Jhe.iastitiorrhi?- . ...L..
OCCUrrCd,when ~ ‘as 8PC+%+ .!n- 4.16.
Following ,~-e appli@ion of tie iol&&
&L) the %able~%hafl‘aiM@ “t& ir&Mfon
resistance requirements specified in S.152.

3.15.2 Insulation rqrict&e. tie iaeuiatio;
resistance of each conductor to the water
shall be not leas than 600 me~hme-tho~d
feet nL or corrected to +60° F., when tested
ae specified in 4.16.

3.15.3 Bfutual capacitance. The mutae.1

@witance of the cable shall be not I&r-e
than 0.11 rnkrofnrad per 1,000 feet when
meaaured at a frequency of approximately
900 or 1,000 cy&s per second, when teatad
aa specified in 4.17.

S.16 Jacket longitudinal resdatnnce. In any
length of the comple,ti single conductor, the
longitudinal resistance of the coverings ehaU
be not leaa thmr 1,000 megehma per foot of
conductor, when tested na specified in 4.18.

S.17 DC reakitance. The dc resistance of
ench conductor of the cable shaU be not
more than 30.0 ohms per thousand feet ah
or corrected to 68° F., when tested os epec-
ified in 4.19.

3.18 Coils. Cable, Telephone WD-S3LfJ
shall be furnished in coils of one continuous
lengthof not less than 900 feet and not
more than 1.1OO feet. The coils of cable, aa
formed, shall have an eye capable of receiv.
ing a mandrel 141~ inches in diameter. The
traverse in coiling ehnll be not greatar than
4 ~~ inches. Both ends of the wire in CO.cb
coil shall be readily accessible.

3.18.1 Odd fengtlm. Odd Ierrgtha of cable
shall be accepted in coils of 300 feet to 900
feet in length and 1,100 to 1,500 feet in
length. Odd lengths shall comprise net more
than 6 percent of the total number of coile
of cable furnished.

3.19 Workmanship. Cable, Telephone Wf)-
33/fJ ahaU be manufactured and finished in

6
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ac&dari& withall”.applicablere@ements,-.,,..:,
Ofthissp&ifiatilOi>‘ -‘. ‘‘‘
-., . . .,,.,,j.!f..!, ,.,
4. QUALfTY A3SURANCE PROtiIONS

L-

4.1=”&ontracto& responsibility. The” SUP-
plier is responsible for the performance of
all inspection “requirements as specified here-
in. Exceptas otherwisespecified,the sup
plier may’ utilize hia own or any other in-
spection facilities and services acceptable to
the Government. Inspection records of the
examinations and tests shall be kept ~com-
plete and available to the Government as
specified in the contract or order. The Gov-
ernment reserves the right to perform any
of the inspections aet forth in the specifica-
tion where such inspections are deemed
necessary to assure supplim and services
conform to prescribed requirements.

4.2 Inspection conditions. Unless otherwise
specified herain, all inspection ehall be made
at room ambient temperature, pressure, and
humidity.

4.3 Verification of material. For all finished
cable submitted to the Government for ac-
ceptance, the contractor shall furnish a cer-
tificate of compliance for tbe compound
used in the composition of the insulation
and jacket. ThiscertHicationshallindicate
compliancewiththerequirementsof3.3,3.4,
and 3.5, as follows:

4.3.1 Sunproofing WU2. The quantity of
sunprrmfing wax used per 100 parts by
weight of base rubber polymer and identi-
fication of a acceptable sunprooting wax
used, by manufacturer’s name and trade-
mark or number shall be stipulated.

4.3.2 Virgin ?nuterid. Virgin ma,terial
shall be 100 percent new material which has
been through processes ess~tial h ita
manufacture o~e time only. Any material
which has previously been processed in any
other manner or which has additives process-
ed in any other manner is considered non-
virgin material. Thig shall apply .to the
manufacture of all ingredients and com-
ponents used. The contractor shall certify

that the materials used meet the above con:
ditions.

-. ~
.,. . . . . . . . . ....

, 4.3.3 From ekmm”ti sulfur content. The
free elemental sulfur content shall be deter;.
mined in accordance with method 16211 of
Federal Standard No. 601”except that where ““c

great sensitivity is required, a 0.01 iodine
solution shall be used and the blue and point
shall last 3 to 4 seconds.

4.4 Classification of inspection. Inspection
shallbe classifiedas follows:

(a) Acceptanceinspection.

(1) Acceptance inspection of
equipmentbeforeprepara.
tionfor delivery (see 4.5).

(2) Acceptance inspection of prep- Cp
aration for deliveW (see
4.24)

4.5 Acceptance inspection of equipment
before preparation for delivery. The con-
tractor, to demonstrate compliance with
epecified requirements, shall perform the in-
spection specified in 4.5.1through4.23.Thie
doesnot relievethe contractorof his re-
sponsibility for performing any additional
inspection which is necessary to control the
quality of the product and to assure com-

pliance with all specification requirements.
The Government will review and evaluate
the contractor’s inspection procedures and
examine the contractor’s inspection records.
In addition, tbe Government—at iti discre-
tion—may perform all or any part of the
specified inspection, b verify the contractor’s
compliance with specified requirement (see
6.3) .

4.5.1 Group A inspection. This inspection

(includingsampling) ehallconform to table
I and the ordinary inspection procedures of
Standard MI~STD-105.

4.5.2 Groug B inspection. Group B inspec-
tion shall consist of the examinatio”~ a“d
tests specified in table 11.

4.5.2.1 Sampling procedure. The eampling
procsdure ehall be in accordance with Stand-

6
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ad “MIL+TW106 “for tbe inapedon listed. 4.5.22 Procedure in”eaae of faiZur6. When
Unless. otheiwiae’ spec.ioed heiein,n“ormrd an inspection. lot fail+tbecontn+ty +@
instioii aball he @ad at the * of the immediately ‘investigate W “ca’i’ of fiilyre
contmct. The rwhicad inspection procedure .Sod take corrective “&tioII d USS221%‘d. “

shalt he R-1.‘l’beAQL &all be as shown subaeouentIotado not contain the’ same
in tab!e II. defect-or.defects.

TM I. GrouIIA 4nspcc2im

Vimud and mahanid:

cOndustO?
am .... ... ... .. .. . .... .... . .... . ..... . ..... . 8.2.1
Finish . . .... .... .. ... .. .... . . . . ... . ... 8.2.6
InmlIation .. ....... . ..... .......... . ...... .. s.2 and 8.6
lmcke,t................................... 8.6 -d 8.0.1

DystMst muk8 .. . ....... ...... 8.7
.. . . . . . . . ........ . ... . ..... 8.0

Elcctricd
Voltagm .... . . ... . . . .... . ... . . .. . .. ... 8.1K.1
ImmM2an resistance ... . . .. ... .... 8J6.2
MntA rnlmcikanro . ...... .. ...... . ..... 2.16.2

De reafste.nco .... ......... ......... ...... .. ... e.17

4.6
4.6
4.7 and 4al
4.7 and 4.21
4.7
4A

4.1s
4.16
4.17
4.19

-+

Copper coverad steel ....... .... .... ..... .. ... 8-2.2
bad or led alloy mating ... ......... ....
Brass mating ... ....... . . .. .. ... ..... ....... .......

Breaking atrenath ...... .......... ...... .. ..... ... . .

Wrapping ............. ............. .. ................... 3.29
KlnkinK ..... ..... ........ ........ ..... ..... ............ S.2.1O

Bonding of copper in tlcxnm .... ....... 3.2.2

Bondinx of copper in tirSiOn ....... ...... 3.2.11

Jacket Ionaitud[nal rcshlance ....... .. ....’ 9.16

Insulation dheden .. . .... . .......... ........ .... ..
I

M

‘n’w’”-’d’de’aoe’ion““””’””””””””””I ‘“’0
Camwesafon of inmlatim .. . ...... ...... ......

I
8.11

Befora uging ........ .............. ................... %11.1
Nter 48 hour @m ....... ........ ...... ...... 3.11.2

Law temperatom ........ ........ . ...... ....... ....... .2.12

4.6
4.6
4.6
4.6

4.62

4.6
4.6

4.6
4.0

4.18

4.10

4.12

4.12
4.1.%1
4.18.2

4.14

16% far
the
grnup

1% for

h

mQQP.

4.0% for
kh.agroup

(“)

~h

[

6.6% for tie group combined
L-7 (normal ad tJghtaned)
and L-4 (reduced).

1

6.6% — L7 (normal and tigh&
●ned) and 2.4 (reduced).

f 6.6% for the group mmbi.cd

1

L-7 (nonttal snd tightened)
and L-4 (reduced)..

( es% for the group md.dned

I

L-7 (normal ●td t&212ened)
and L-4 (rednccd).

M% — b7 (normal and 2kK21tzMed)

and W (reduced).
S.67%— L-7 (mmnal and tf@terIuf)

and I-4 (reduced).
0.6% : L=7 (1101’Uld ad ti@ened)

and L-4 (reduced).

( 6.S’% – L-7 (normal and tidIt-
} cncd) and U (mdued).

13.6% — L-7 (normal and tfgbtcncd)
and L-4 (reduced).

7..
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4.5.3 GrOfLpC“@oec@On. This, impction
stiall be as listed in table III and. sba~ nor..
really be performed on.; sample pnita ~.at;
have been., subjected @ and met grogp A
and group B inspection. - -

TABLS 111. Croup C inqiection

IUIV=U4M tilllnm.t h-
D—Dh WUnti

Compression of insulation — —
c.fter 10 days sting 3.11.3 4.13.s

Ozone resistance 3.13 4.22

4.5.3.1Sampling. Six epecimena for each
group C inspection shall be selected every
2 weeks, tvithout regard to their quality.

4.5.3.2 Noncompliance. Ita eample fails
to pass group C inspection, the manufacturer
shall take correctiveaction on the process
and on all units of product which can be
corrected and which were manufactured
with tbe same condition, materials, pru-
ceases, etc., and are considered subject to
the came test failure. Acceptance inspection

shall be discontinued until corrective action
has been taken. After the corrective action,
sample unite shall be subjected to the neces-
sary group C inspection,(allin3pecti0ns,or

the failedinapectora)at the option of the

Government. Group A and B inspectionsmay

be reinstated;however, final acceptance

shallbe withheld untilthe group C inspec-
tion has shown that the corrective action
was successful.

4.6 Conductors. Specimens of the con.
ductors taken from each sample unit ehall
be tested for compliance with 3.2.1 to 3.2.5
and 3.2.8 to 3.2.11, inclusive.

4.6.1 Measuqmemt of copper thickness.
Measurement of minimum copper thickness

shall be made on both ends of the sample
coils. Copper thickness shall be determined
by one of the following methode:

(a) By the use of an approved electro-
magnetic instrument deeigned

8

.L,’ -.. ( .! . for ins~cting -,c+ppf2r ,*ickneea,
on diametarq. larger thin 0.080 G

7. ,. ~.inchek,.pfior to- dra~rig,@, knal
.- 8iae. .,. , ,., .,,, .

(b) By cutting off “tie tire, grinding
smooth, and etching ita exposed c
cross section, and then gaging
with suitable accurate apparatus.
This is the only method available
for determination of copper
thickness in final size smaller
than 0.080 inch diameter. It may
be used for inspection of wire in
prucem where more suitable
equipment is not available.

4.6.1.1Electromagneticall~. This is the
c.

most dependable and practical method for
the inspection of copper thickness where
such equipment ie available. A calibrated
etandard having a known minimum copper
thicknese shall be used. The copper thick.
ness shall be msasured during manufacture
of the wire, prior to the final drawings
operation. The copper thickness when so
measured shall be as specified in 3.2.2. In (

this method a calibrated standard having a
known minimum copper thickness shall be
ueed. With this standard, the machine ehall
be adjueted, so that a reading, such as figure
“50” shown on the dial of the instrument,
indicates the minimum copper thickness
which will be acceptable for this material.
In the inspection procedure all material for (.

which the meter reading is 50 or less shall
be accepted and materials for which the
reading is higher than 50 shall be rejected.
Readings may be take” rJ” both ende of ~
coil and where necessary, the ends of the
coil cut back until a copper thickness is
obtained conforming to the specification re.
quirements. Due to the nature of the com-
modity, inspection of both ends ehall be
su~lcient to determine the acceptance or re-
jection of the coil.This may be demon-

stratedto the inspectorbecausethe instru- (
ment allowe readingsto be made at any
intermediate point in the coil.

(-
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.“4.61.2 ..’”MiCMCCO@Cdti.. .Thte <,teating
metlmd re@&23 potfahing eguipment, strntlu
to tbet for preparing mfcracopic eamplea,
and a toolmaker% crdcrogcope, The nameaarg
equipment is aveileble in most laboratories
where various typee of material are tested
and inapectad. The metbmi however, requires
considerable time in the preparing of sped.
mens, and consequently, is only practical for
uae on a limited number of eamplee. It is
used meinly for making check teeta and to
permit inapectore to eetisfy thenraelvee of
the eccumcy of inspection mnde by the elec-
tremngnetic methed. This method will alao
permit the inspector to meke an optiomd tact
to entiify himself that, for wire which hne
been process inspected for copper thickne.s
in a larger eize and subsequently drown to
.040 inch diameter, the copper thickness shall
conform to 3.2.2 nnd that further inspection
for copper thickness ehall not be rreceeeery
in these Ilniatred sizes.

4.6.1.S All measurements alu.tll be recorded
to the rreerest whole thousandth of an inch;
for example, readings 0.0054 inch or 0.0046
inch shall be recorded ea 0.005 inch.

4.6.2 Breaking 8tmn@& Specimens of the
conduetora taken from eech enmple unit
shall be tested in accordance with method
S212 of Specification J-C98 for compliance
with %2.’7.

4.7 Insulation and jacketing. Specimene
of insutated and jacketedconductorteken
from each sample unit shall be inspected for
compliance with 3.3 to 3.7. inclusive.

4.8 Twisting. Specimens of the completed
cable teken from each sample unit ehall be
tested for compliance with 3.8. The length
of lay ahnll be mensured on n specimen of
the completed cable over n length between
4 I/t and 5 feet nnd ehal] be ~ke” ~ the
avemge length of lay in this distence.

4.9 Joints. The supplier’s jointing pm.
cess shall be verified for. the requirements
of 3.2.6. At the beginning of prediction,

each opqator nreking jotnta abaftbe quaU-
fied. by !succeeqfu~,,. pr$partng & joints
which @mU be dm.ym down and axamiped
for compliance with S.2.6. S$ccesef-@ ~
of the joint. through th&@awing - pmceee
shell constitute compliance with the teneile
strengthrequirement.The Government in-
ePeCtOr shall have the right to examine
jofnta taken from production for compliance
with S.2.6. When tating, aamp]e joints
periodically requeeted by the Government in-
amtor fmm thesupplier,conductorsshall
be wmpped around their respective tact
mandrels for at leaet five turns at a rate of
aPpmxirnately one turn per aecmrd for at
leaet five close tuma to include the whole
splice, and the conductor immediately edja-
cent to the splice.

4.10 Insulation ndheslen. Specimens of the
completed cnble taken fmm each eernple um”t
shall be inspected for compliance with 3.9.
The specimens used in making this tect shall
have had the inauldion and jacket removed
fmm the conductor for aeveml inchec of ite
lengthrind the l-inch tect length of insula.
tion to be teeted ahnll be at one end of the

specimen. me stripped conductor shall be
passed through a die having an aperture of
not less thcm 0.040 nor more thmr 0.044 inch
in diameter. The tension ehnll be applied to
the conductor and to the die. The tensile
force ehnll be applied through a spring hav-
ing a constent of approximately 6 pounds
per Inch, moving away fmm the tlxed end
of the eemple at n epeed of approximately
6 inchec per minute, or though an equivalent
mechanical nrrengement yielding an equal
testing machine epeed.

4.11 Air oven aging of Insulntlue. Speci-
mens of the aingle insulated conductor fmm
which the jecket has beerr removed without
injury to the insulation, ahnll be subjected
to the nir oven aging epecifled in method
4031 of Specification J-C-98 at a knpera-
ture of 212°F. for n perfcd of 166~1 hour.
The adhesion of insulation after aging ehall
conform to 3.9.

4.12 Insulation and jacket adhesion. Spcci-

9
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mgne of the singleinsulatedand ,jarketed
conductorstaken fmm’.each ‘simpleunit.
shallbe testedfor compliance~&itb 3.10.
The testingrncchine shall “k&equipped with
parallel plate toggle-*” jawe with effective
Wrmsmted faces two &d ondadf incheg in
length and at Iecat one-half inch in width.
The rate of separation of the jaws shell be
aPPrOfi=tely 4 inches per minute. !I’be jawa
ehall be set from 9 to 12 inchee apart prior
to test. One end of a sample of !inished single
conductor shall be knotted and placed in one
jaw. The eecond jaw shall be tightfy ela.rnped
upon. the eemple in such a manner that the
form will be applied directly in line with the
conductor. The distance f mm the second
jaw to the free end of the eemple shall be
6 inchee. Buckling of the jacket between the
eecond jaw and the free end during test or
elippage of tbe sheath or ineukction from the
conductor at the free end under load of lees
than the breaking load of the conductor shall
constitute a failure. Slippage of the jawe
over the eheath ehall not constitute failure,
but shall call for a reteet.

4.13 Compression. Specimens of the com-
pleted insulated and jacketed single con-
ductor taken from each enmple unit shall be
teeted for compliance with S.11 es follows:

4.13.1 Before aging. A length of completed
single conductor shall be placed longitudi-
nally between the parallel faces of two eteel
plates, tbe face of each plate being 2 inches
in length. A load resulting from decreasing
the separation of the steel plates at an ap
proximately uniform rate eball be applied
to the eemple held between the plates until
the insulation crushes. The epeed of the
compression tisting machine shall be euch
that, when no sample is between the steel
plates, the rate of approach of the plates
will be approximately 11/2 inchee per minute.
The crushing load shall be taken ae that
load which produces the initial abrupt re-
duction in the separation of the steel plates
without a proportionate increaee in load. The
reduction in thickness of the insulating corn.
pound at the crushing load shall be eufft-

10

.ciently. abrupt .to indicate dednit.ely the ‘fill-
ure. The &uabing Iodebell be detaim.ind”
at .75”F. or, alternatively,’ at a temperature
between 60” and 100”F. and mrracted t.a a
tqnperature. .of 76”F. The temperature co-
e.flicient employed in correcting obeerved
values .to the reference temperature, shall be
approved for the epecificcompounds em-
ployed.

4.13.2 Accelerated aging. Specimene of
completed eingle conductor ehall be eub-
jected ta an atmosphere of oxygen at a pree-
eure of not lws than 290 pounds per square
inch and not more than 310 pounds per
square inch and a temperature not lees than
156”F. and not more than 160”F. The
accelerated aging shall be continuous for the
periods specified in 3.11.2 and 3.11..3.

4.14Low temperature. Specimens of the
completed insulated and jacketed ecmduc-
tore taken from each sample unit shall be
tested for compliance with 3.12. The apeei-
mens shall be wrapped around their res~
tive teet mandrels for at least five turns at
a rate of ripproximabdy one turn per second.
Both the teet mandrele and the specimens
shall be maintained at 40 &2°F. for at
least 20 hours prior ta and during the test.
At tbe conclusion of the Enmding operation,
there shall be no evidence of cracking of the
insulation or jacket when tbe npecimen ie
examined through a lens ham-rig a magnitice-
tion of three diameters.

4.15 Voltage. Tbe completed cable taken
from each sample unit shall be tested in ac-
cordance with method 6111 of Specification
J-C-98 under the condition specified in 3.15
forcompliancewith 3.15.1.The sourceof
potentialshallbea generatorortransformer
capableof deliveringat leastfiveICVaat
normalload.The frequencyofthealternab
ing voltage shall be not less than 25 cyclee
per second.

4.16 Insulation resistance. The completed
cable shall be tested ‘i” accordance ~itb

.C
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method 0031of.SpeciticationJ-G98 under
the conditioxie spccifted” in”-S.16 for compli-
ance with S.16.2.The insulationre9b@oce
abhll-bemeaauredusing a golvanometer m“tb
a Potential of not kc Man 100 volt-s dc. The
insulation resietxince shall be comp-utecl from
the gcdvanometer deflection obtain~ after
an electrification of 1 minute with the nega-
tive pole of the eource of potential connected
to the conductor. The insulation recietnnce
mW be measured prior to 1 minute if the
grhmometer ceases fluctuating, ib reading
indicatec that a steady or increasing msiat-
nnce vatue has been obtained, and the in-
sulating re9k.tnnce is in excess of thnt speci-
fied in 3.15.2.

4.17niuturdcapacitance. The mutual m.
pacitnnce of the completed cable shall be
mencured, using n capacitance bridge, under
the conditions specified in S.16, for com-
pliance with .%15.3.

4.1S Jacket Imcgitudinal resistance. The
jacket longitudinal resiistnnce of the com-
pleted cable shall be meaeured with a meg-
ger, megohm bridge, or galvanometers, ueing

a Wtentia] ofnOt ].?s9 thrm 100VOkS dc, for
compliance with 9.16.The jacketlongitudinal
reeivtanceshaU be measured between two
electrode, each consisting of a single cir-
cumferential hop of nppreximately 642 cir-
cular mil (No. 22 AWG) soft copper wire so
placed around the jacket aa to make intimate
contact with the jacket sorface.

4.19 Dc resistance. The dc retie.tance of
the completed cable shall be measured in ac-
cordance with method 6021 of Specification
J-C-98 for compliance with 3.17.

4.20 High voltage spark. The completed
cable shall be spark t~ted in accordance
m“th methad 6211 of SpecificationJ-G9S
forcompliancewith3.14.

4.21 Insulation and jacket repairs. The
Government shall aecertain compliance with
3.5 and 9.6.1 on repairs mnde on the cable

BfIL-C-12423C,

in productio~ Ae no atteraative to inspec-
tion during production, the @wrament ahaU
aecertain cqmplianW with 3.6 and 3.6.1 by
inspection .Og=eample Wpajca mode on speci.’
mens of cable in the came manner ea th-&e’
repairs which- will be made, or have I&n
madi in production. The Government ~
serves tbe right to inspect any repaira made -
in production.

4.22 Ozone resistance test.

4.22.1 Geneml procedure. The test for”
ozone resistance shall be performed in oc.
cerdance with the pmcedurea prawribed in
ASTM D1149 with the following exception%
This tect shall be cnrrted out using a suit-
able chamber in which the ozone concentra-
tion an be controUed to within *S parta
of ozone per hundred million parta of air and
in which the tempemture can be cmrtroUed
to within ~2°F.

4.22.2 The ozone concentmtion U@ in
this teat shall be 60*3 parta of ocone per
100,000,000 parts of air.

4.22.3 Tbe tempemture of tbe chamber
shall be 100 *2°F.

4.22.4 Teat epecimens.
. .
“g

4.22.4.1 Preparation. Teat specim& ahaU
be prepared byoneofthefoUowingmethada.
Not lessthan threespecimens from the
jacket shaU be tested.

(a) The specimens shall be formed by
sli&tng the jacket Iengthwiee
and after removal from the wire,
the specimens shall be mounted
in accordance with the require-
ments of ASTBf D518, methad B’
except that the length }of the.
ctamping atripe abaU be such aa
to facilitate placement within the
test chamber and elongated to
give an etongotion of 20 perceat
for exposure in the chamber.

(b) A length of the completed wire
ahdl be wrapped around a man.

11
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., dti] four. .timeg the diameter of.
. . the wire and exposed th~ in the

7 chamber.,. , .:: .,. ;:. ‘

4.22.4”.2 Conditioning “of .vpecim.ens. The
specimensshallbe aged at room tempera-
turein a closed ccbinet for 24 houre before
exposure in the teeting chamber.

4.22.4.3 EzPosure. The specimens shall be
exposed for 7 days to the ozone concentra-
tion and the temperature specified in 4.22.2
and 4.22.3, respectively.

4.22.5 Results. At the end of the exposure
time and while still elongated, the jacket
ehall be examined for compliance with 3.13.

4.23 Coils and odd lengths. Cable furnished
in coils ehall be inspected for compliance
with 3.18 and 3.18.1.

4.24 Acceptance inspection of preparation
for delivery. Shipmentg shall be inspected to
insure compliance with aetilon 5 require-
ment.

5. PREPARATION FOR DELIVERY

5.1Preservation und packaging.

5.1.1Level A. Telephone cable coiled as
specified in the section 3 requirements, shall
be securely tied or taped to prevent unwind-
ing.

5.1.2 Level C. Cable, Telephone WD-33/U
shall be preserved and packaged in accord-
ance with the suppliers standard practice.

5.2 Packing.

5.2.1Level A. Cable, Telephone WD-33/U
shall be packed aa followg: Place 4 coils of
ccble within a style 2 or style 3 wirebound
bax, designed for class 3 use, conforming to
Specification PPP–B-585.

5.2.1.1Metal strapping. Shippingcontain-
ersshallbe strappedwith flatsteelstrap-

12

pingin‘conformance..witiilherequirements
oftheappeadixofthecontainerspecitikation: -G;

,,,:..,.,.:
5.2.2Leoe[ B.- C8bl~,. Te~e&oue “i$ --~

33/u). shall be packed in accordance with
the procedures specified in 5.2.1. ~.

5.2.3 Level C. Cable, Telephone WD-3S/U
shall be pecked or prepared for sh]pment in
a manner which will insure arrival at desti-
nation in satisfactory condition and WhI+

will be acceptable to the carriere at lowest
rates.

5.3 Marking. Interior packages and ex-
terior shipping containers shalf be marked
in accordance with the applicable provisions
of Standard MIL-STD-129. ,

c
6. NOTES

6.1 Intended use. Cable, Telephone WD-
33/U is intended for uee in bridling open
wire lines, ring wiring on buildinge, and
block distribution.

6.2 Ordering data. Procurement documents c
should specify the following:

(a) Title, number, and date of this
specification and any amendment
thereto.

(b) Level of packaging and level of
packing required for shipment
(level A, level B, or level C). (-

(c) The specific paragraphs of section
5 which are applimble to the par-
ticular procurement.

(d) Place of final inspection.

6.3 Verification inspection. Verification by
the Government will be limited to the amount
deemed necessary to determine compliance
with the contract and will be limited in
severity to the definitive quality assurance
provisions established in thie specification

(and the contract. The amount of verification
inspection by the Government will be ad-
justed to make maximum utilization of the

I
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(d ‘bps A—The totalofthatirrapee-
tionsetforthhr.the Quntity&
surnrrceProvisions of this speci-
tlcntion or the contrecL Included
in this category is that amount
of inspection referred to as nor-
mal and tightened inspection by
Military Standard 105.

(b) we B-Thnt inswxtion set forth
m the Quality Assumnce Provt.
sions of this specification or the
contract reduced in amount under
the reduced inspection provisions
of Militnry Standard MIL-STD-
105.

(c) Type C-A reduced instiion Pro-
cedure resulting in n material re-
duction in the amount of inspce.
tion set forth in the QualityAa-
eurarrce Pr0vi9i0ns of thi9 9peci.
fication. The amount of inspec.
tion ia lees than that provided for
in type B and is based upon a
corrairAcntly acceptable product
resulting fmm a planned quality

. . . ..”control system volunranly em-
ployed by the contractor in the
production of the product-

6.4 Group C inspection. Approval to ship
may be withheld, at the discretion of the
Government, pending the decisionfrom the
contractingofficeron the adequncy of cor.
rective action (see 4.5.3.2).

6.5 DefmiLiong. The inspection term used
herein conform to Standard M1L-STD-109,
and are as followg:

6.5.1Unit of product. A unit of product is
defined ne a cmrtfnuoug length of bare corr-
ductor or a coil of Iiniahed wire.

6.5.2 Specimen. A apeciment is an indi-
vidual piece of finished wire or any ,part re-

. . .

“MIL-wW3c

moved from thefinishedwiresu’cb& eon-
dumm, ‘insulation,insulated,cbndm!to~
@ton cover,andjackekwhichLatakenfmm
a sampleunitqnd“subjected.toinspection.

6.5.3 Finishedtire. Pinishedwireiswire
on whichallmanufacturingoperationshave
been completedand wblch iareadyto be
submittedforbapection.

6.6Acceptimce’sqnpmbtlngha?. AccepV
able sunprocdlng waxes are “Heliezerre”as
made by theE. L Dupmrt de Nemoura and
Co.,Inc.,Wifmhcgton,Del.;“Sunproef, Im-
pmved Sunproof, Sunproef No. 71S and No.
718” waa made by the Naugatrrck Chemicsd
DivisionoftheU. S. Rubber(%..Naugatack,
(Xnrn.: “Sunolite” w made by the WItco
Chemfcal Cc., 295 Madison Ave., New York
17, N.Y. ; “AntIsun Was and Antisun XX
Wax” as made by the Cary Chemicals (X.
Inc., New Brunswick. N.J.; “Surroco Arrti-
Check” aa made by the Sun Oil G+ 1606
Walnut Stret, Philadelphia S, Pa: “Sun-
prodng Wax Type AA-I17T’ as made by
the Allied Asphalt and Mineral Carp., 217
Broadway, New York 17, N.Y.; “Sunproedrrg
Wax e1343 and ~lS44° as made by Frank
B. Rose G. Inc., 6-10 Ash St- Jersey
City, N.J.: and 4’Micmflake Wax” es made
by the Gerrseke Bmthem, West 48th Place
and WhippIe Street, Chimgo, 111.: or cqud.
Information pertaining to approval of ad-
ditional sources for aunproofing waxes and
any changes or deletions in the abeve 9ourccs
should be obtained from the U. S. Army
Signal Material Suppert Agency, For Mon-
mouth, N. J.

8.7 Information on nnticmmanta. Expcrf-
ence hae shown th$ jacket cempeurrds con-
taining S parts of an acceptable antiormmnt
such ae ( N’N Dig) (&methyIkeptyl)
wphen!ene diamine and proper quantities of
wax on 100pertaoftherubberhavepassed
the test aatigfnctorily. This information IS
not a requirement of thfd specit?catton.

8.8 Information cm edhesivea An adhesive
such as TyplY,” an made by the lrfarbon

ls
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~ernieel Division of the Borg Warner Cor-
poration, Gary, Ind., or equal may be used
for bonding of insulation to the conductor
(see 3.2.4) .

Notice. When Government drawings, specidcations,
or other dnh me ussd for any purpose other than in
renndon with a dsflnitsly related Government pm-
rurement operstion, the UnitedStatesGovernment
tbersbyincurs m responsibility nor any obligation
whstmever; and the fact that the Government may

have fornndatsd, fmmishsd, or in 8W way suppl@
the mid .drawihgs, opecikations, or_other data is not

to bs r+mrdsd by, implication ,or otherwise m in any –
manner ticensing tbe bolder, or any other person or

COrwmtion, or canveting- any rights or permission
to manufacture, use, or sell any patented invention
that may in any way be related there.ti.

Cuhldinm: Preparing activity:
Army-SignO[ Corps Army-Signnl Cnrps
NavY—Boreau of Ymd. and Docks
Ak Force-Rome Air Materiel Area

c
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