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SUPERSEDING
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1, o SCOPE

1.1 ) SCope, = This upecn:.cau.vn Govers vynuww.c Tubber and
thqmoplaatic insulated submarine cadble, and underground connections

Lhcaads asmbodnineg fpam ons to four conduotora. for use in coaatal
WIS O VW ) WUILIVAAMILIIG &4 Wil VIV YV &aWVews

wwarewy Ve -

waters for commmnication and commnication control purposes,

1.2 Classification. - The following cables are covered under

this apec.ttication

1.2.1 Iype 1. - One, two, and four conducior communication
e @ M A ML e Ao om mewmemd Pldad Aee Bl Tlaw U anmd UT
€Canies8 01 PPOCLIIT YYypoOb D0 DPOTULILDU Lii-44ULTD vV Gl vag

1.2.2

Tvne TY. - Such other cables of similar general construce
tion as may be specified in the invitation for bids or purchase order,
or separdte detail specifications,

2, APPLICABLE DOCUMENTS
- . M 0 % . o ool PR o ndl e omd adccmdocada add bln 4dooee
Lol . 4@ 10.110W. NI spoCiiicavions U SVAIIaIUSy. Vi wii® LDouv
Lo alfand am dhe AdAata AP Aneottbadbian Ffar hide Aavm o Nnavt Af this snani.
dil ViidOU UV Vil VIIU UAWE Ve LIITH VA VRV 4We Wawme) =we - e ¥V wa P R it
fication:

SPECIFICATIONS

None

"M-nn‘|

‘ Federal Test Method Standard No, 601, Rubber,
S8ampling and Testing. ) ‘ .
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MIL-C-10654(CC) %
(Oonioa of specifications, standards, drawings, and publications required\_/

hy contractors in coxmaoticm with smacifis procurswant o) functions should .
ba obtained from the vrocnring gctivity or as diractad bty tbhe contract*ng

2.2 wm = The following docuvents form a part
af-this ;yuuifiénuon. iinless othamyise apeciﬁ.ed, tha 1asue 1n nftect

n data of 1mtation for bids shall apply.. |

JS'!!!_D"‘"*"LG:: B3 Stsrdard Specifications z'or Tinned S
Seft, or lnmalad ‘Coppar Wirs 1'... Rlsctriaal R rurpoau.

Iasue of 1049,
ASTM - Deaimtton B-)E9 Spsclﬁoations for hnd-

' uonod and Lead-Alloy foatad Gopoer Vire for Eloc- '

-trigal ruz'ponea.

ASTY, Designatson B-S - S%ix‘ﬁif-u :pocmcauona for
S1ab Z‘.an

ASTM Heaiznation A-90 Stmuard Methods of Determin-
- ing Hei:;ht ot Crating of Zine Coatod Articlaa-

,‘..."I'H vnsignation A-239 - St.andard Methods of Determin- : _
ing Uniformity of Caaung on a'.nc Goated Ivon or Stool J
Arti.elea. S

. ASTM Dﬁcimtion D-m for Innn‘l ated IJLG snid Cable
‘Pelyvinyl Insulatirg Compound.

(Application tor copiea should be addroaaed to the American Sociat.v for
Testing Matorials, 1516 Rsce Street, l'biladelphia 3, Pa,) .

3. . 'mummxm :

5 3.1 T HA&&:LAL - Tho mtari.ala used for th- oa%lss shall ba as
‘ speo:.rud horoin. R ’

75 1 § mm;m. = Unless othervise sonaified, each con-
_ ductor strand shall oonsist of t.innod or lead alloy coated copper wire,

3eloll - Tinned condustons. o If tif‘nmd aeppcr comuctorn are used,

- each strand shall reet all requirements of ths latsst issue of Standard -

" Specifioations for Tinned Soft or Arnealed Copper ¥ire for Rubbar Irisula-
tion (ASTM Designation B-33) of the Anorican Snctety for Testing Materials,
with.the oxcopt:.on that the wire ghall withstand four oycles of the Sadium

° Pa% m—.‘ $a 2

“oiysulfide test instead of the two ‘Specified,
: 2

: 1‘»5-
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3.1.1,2 Lead alloy coated gonductors. - If lead alloy coated con-
ductors are used, eaach strani shall consist of lead alloy coated ‘copper
wire meeting all requirements of the latest issue of Specifications for -
Lead-Coated and Lead-Alloy Coated Soft Copper Wire for Electrical Pur-
poses ( ASTM Designation B-189) of the American Soc’aty for Teating Mater~

‘ials,
| Pl ¥ T Yoy asdose Ao da Ya o amendd e mae = e
3.1.2 loading sirs. - This wirs o be ussd for continuocusly
MTanddmes #h. nnnd||n4nnn o\f 4-;1 arnhana aahla T‘ -‘\n1 9 ha Aunun Pyemm
AUGV LB 3% UusIaaNE VUV vavew o Tawn iTom &

grade of soft iron containing rct more than 0. OS% oarhon. The elongation
of the finished wire shall be not Zess than 185. Its permeability and
specific resistance shall bessuch that after application to the conductor
it shall yleld an inductance and effective resistance within the limits
specified for the partiocular type of cable being mamfaectured,

ole3 . wm. - This tape shalil cons:wt. of

a s-uiwuu svenly woven cotton ferric thoroughly imprsgnatad and evenly
covered on one or both sides with a colored synthetic or natural rubber
compound. The coloring material shall be free of any ingredient that
w111 injure the other camponent parts of the cable. The “colors must be
fast under any concitions encountered during mamfactore, or subsequent
prnlonged immersion in water.

'\.D

A a | To_d Ame 8 MN_.. NS ____ . ______&____ _\ _@a
Jedes giike. - All jute yarn used for fillers or serving una.u
Tn A IS eed anloll A snTdder Av hatdan alann AP wnd Pawn Araltder dhermenn

VT W A Jded O W *TTCL DO \’ l“*v’ “a WO WWoas § VAR AL MMl WS IS \’un.l.d. VJ “ad Vuﬁll-'
out. and ee of hardstock or foreign substances. It shall bhe made of 21)

long jute witho;lt waste or cuttinga. and shall be evenly spun.

3.1.4,1 Jute yarn shall conform to the minimum values for breaking
strength when tested in lengths of 26 inches and the following maximum
values for the number of twists per fooi listed in Table I,

TARTE T
L

We, per lea Average Breaking Strength Twists per ft.
‘ Lm.ﬁm.xnndl : wds (minimum)

PR + ¢ 1\
50 1v, _ o al
.LD. . 65 . i8
100 b, 85 " 15
16 1b, 3 ply } : ks . 36 per ply
3.1.4.2 Wateroroof jute shall be used for cable core fillers and

inner serves, It shall oconsist of jute as specified above which has been
mpregmted with suitable waterproofing material pri.or to making into yarn,

.
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o MIL~C-19654(C0)
sucn as high melting point waxes and/or synthetic resins, The jute shall
be highly resistant to deterioration and shall have no contaminating or
_ corrosive effects on other component parts of the cable.

3.1.‘0.3 Yacuum impregngted jute shall be ueed for outer cable
serves. It shall consist of jute yarn as specified above which.has been
thoroughly dried under vacuum and impregnated with a compound consisting
of 50 par cent paraffin and 50 per cent petroleum asphalt. The paraffin
and petroleunm asphalt ‘shall be comarciany free from dirt and other fore
..eign materials,.

3.1.5 Armor wire. --'l'he wire shall be of uniform quality through-
out, drawn ﬁ'on iron or steel of such quality ard composition that when
drawn, uniformly annealed and galvaniged, the finished wire shall have
the properties hereinafter specified. The surface of the wire shall be

. free from scale, and from injurions flaws, seams and splints, The zinc
used for the coating shall be any grade conforming to the requirements

of the latest issva of Standard Specifications for Slab Zinc (ASTM Des-
ignation B-6) of the American Soclety for Teating Materials.

3.1.5.1 Size. - The size of the finished wire shall be expressed
as the diameter of the coated wire in decimal fractions of an inch. The
permissible variations over or under nominal diameter shall be as follows:

Fbr wire 0,109 inch or over in diameter - - 0,005 inch

For wire under 0,109 inch in diameter -~ - - 0,003 inch, J
The wire of each coll shall be gauged in three places; one near each end

and one. approximately at the middle. A coll shall be rejected if the
average gauge is not within the diameter limits as specified above,

3.1.5.2 Tenslle strength. - The galvanized wire shall have a ten-
sile strength of not less than 50,000 pounds nor more than 70,000 pounds
per square inch of cross section. The finished wire shall have an elon- -
gation of not less than 10 per cent 4n 10 inches. The wire shall not
split or break when wrapped in a close helix eight completa turns around
a cylindrical mandrel, the diameter of which varies with wire size as
follows: dizes 148 inch and smaller, two diameters; sizes over ,148 inch
to .250 inch inclusive, three diameters; siszes over .250 irnch, five diame
etars. In the wrap test, the zinc coating shall adhere firmly to the
‘wire, so that it does not flake and none of the coating can be removed
“from the wire by rubbing with the bare fingers, )

3.1.5.3 . m. - The weight of the coating shall be detemined ‘
as described in the latest issue of Standard Methods of Determining Weight -

of Coating of Zinc Coated Articles (ASTM Designation A~50), and shall be
not less than the weighte outlined in Table II,

b
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MIL-C-19054(CG)
TABLE IT
"Outside diameter 0z, per aq. ft. of
£ wire in inct * ¢ % 2
.065 0.50
.083 0.60
<109 0.80
165 .90
«203 or over 1.00
3.1.5.4 Tar dip. - Before application to the cable, the armor

wire shall be heatsd in an oven mufficient to drive off all moisture.
The wire while warm shall be dippad in a hot compound of tar, containing

rothing deleterious to the core and so prepared as 40 adhere to the

wire and form, when set, a complete and fixed preservative coating. The
wira when ooated shall not be wound on bhabbing until tha comnonnd has

VEANFAS W W e www wa AW W WIW YW VARSI WES S WRATASamSSW A Weabrote WHELT SIS LA O

becone thoroughly cooled and set.

3.1.5.5 Zar_and asphalt compound. - This compound shall be com-
posed of coal tar blerijed with natural asphalt. The melting point of this

compound shall be not 'ess than 120° F, as detemined by the ball and ring
test,

3.2 Componen' 8., -
3.2 Conductors. - All conductors shall te of soft annealed

copper wire, If non-corrcsive thermoplastic insulation is sprecified, no
tin or other coating will be required. If natursl or synthetic rubber in-
sulation is speciried. tinned copper wire shall be used, or lead alloy-
coated if apec:.nec. A11 wi~e and coatings shall meet. the requirements

ad 3 Y 9 am sl “a o
[+ Jod ed anc )o-l-.‘:.

3.2.).1 Stranding. - Ai1l conductors shall be concentrically strand-
ed. The number of conducters and the number and diameter of the wires

forming each conductor shall be as specified for the particular <ype of
cable manufactured, Care shall be taken when stranding to avoid abrasion
of the wire and its coating, and such abrasion shall be deemed cause for
rejection,

2 5 % »n Panwtal anhVla anndiadsawme Tn momasd 2% bW oo ALl .4 _

Jo&kedebt WO - VVaALdL VaLlBa viS vuler

conduotor (nw shield) shall consist of copner -wires. as specified in 2.2.1%
T wettww vwe Te Vi@V aRs VesSam WIESIS@mN Y Ta SVppYL T Mal YO § AV OpUWLALAVU &l Jek od.y

applied spirally with a suitable lay, directly over the conductor or ine
sulatlon before application of the fabric conductor tape., The number and
diameter of the wires shall be as spucified for the particular type of
cable being manufactured, and the lay £hall be such that the coverage is
the maximum consistent with good mechanical practice,
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3.,2,1.2 - Repairs. - When repairs or joints are made in the conduc- -’
tor, the work shall be perférmed in such a manner that the joint and the
dur

J;cent conductor is as strong and

urable, electrically and mechanically,
ae the remainder of the co:';:j\_nct._:-e

3.2-2 c Joading. - When so specified, the conductor

AA

ICH shall Ds as specified for the particular type of cable being manu- .
factured, The lcadir.g '-h.?‘u shall meet the requirements of 3, 1.2,
3.2.3 g.-mm_ii«mm- ‘These specifications cover syn-

e Spec T r
thetic compounds suitable for use as insulation and protective jackets
of submarine and underground cables of such types as may be required by
the purchaser,

e d

nstant and power factor, low water absorption Properties,
aging characteristics, and stability of electrical
ca after prolonged immersion.

1 The operties desired for -the insulating compound are
¢

QR =\

= 2
]
f'é@
A
§

3.2.3. 2 The properties desired for the protective jacket cor ompound
are good aging, stability of physical characteristics after ,,clc_.oed
immersion, ard ability to protect the cable from abrasion or corrosive I

. action,

Thﬂ dnentatine anmraeed }. - Py

3.2.3.2.1 llcﬁitoi‘aproperlyvul-
canized comppund containing Buna S ’QR-_S) or other synthstic polymer and

such other compounding ingredients as may be necessary. Unless otherwise
specified in the detail requirements for specific types of cable, it shall
contain no natural crude rubber and be homogenaous in character, touph and
elastic, The eynthetic polymer and other compounding ingredienta ahall
be frse from water soluble constituents and other substances Hhich might
prove deleterious to the rubber insulation or the conductor,

"3 2. 3 2.2 The m‘otactiva 1acket commnannd shall_aﬁﬁsist :
vuloanized compound containing a Neoprene or other synthetic polymer and
such other compounding ingredients as may be necessary, It

geneous in character, tough and elastic, - .

3.2.3.3 W- = The insulating and jacket oompound
specified herein shall meet the average values tabulated in Table III ‘when

oA
tested under the conditions outlined in Bection 4,

¢

n
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3.2.3.4 . El.e.czbrical requirements, - A1l 4 mmu.awa conductors,
when tested under the conditions mni fied undaer Section &4 snall with
stand the voltages specified in Table IV

- TABLE IV

Average wall thisk_ ’
‘Dess O4th (ipeh) = Yolts AC - Yolts DC
: 3 k700 - ' .. 18100
4 6250 - 4 a 18700
5 ‘ 7800 - . 23400
' 6 : oLoc 28200
: 7 S 11000 . 33000
. 8 - - 12500 37500
e 1i1100 - 12200
10 ' 15600 . , 46800
(1) Preliminary routine tests:

Conductora amaller than 114 inch d me
dance with the above table,
Conductors 0,114 1nch diameter or larger and wsell thickness ex.

ceeding 3/64 inch, the AC vo.u’.age shall be increased 2,000 volts and

the DC voltage 'sh2ll hs increased 6,000 volts above those shown in the
table. .

ter, use v

&g8s in ac-

(2) Routine tests of core or completed ea .

u

ir an :Lnsulating jacket has been applied under the armor or sheath,

vse the voltage specified in above table., If there is no insulating
‘Jacket, use 80 per cent of the voltage specified in the above tab

(3) ma teats. m-alim

CO?’% &7 Gompleted cable:

may be used for a duration of five minmutes, For wall thicnne
Gver 0/04 inch, both AC and DC tests shall be applied: durats

shall bs five m.mur.es. and DC 15 minutes.

For wall thicknesses of 6/64 inch or less, either DC or AC -
s

3. 2.3. 5 Inmhnmm - The insulation resistance of al1

wire and cable, when tested under 4o Gorkiitions specu'ied in 4.2, shall
have a resistance when corrected to a tempsrature of J°F, of not less
than the value obtained from ‘the followir 12 formuls:

o

N’

.—-—J‘l......_—— -
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MIL-C-1S . 4{(CG)
R = K logyg g
d
Whara R = Magohms par 1000 ft. of cshle
K = 10,000
D = Specified average outside diameter of insulation

Specified diameter of conducior (For stranded con-

ductors 'j‘l' per cent of diameter over the sr.ranu/.

Q.
"

A Cananitv . Tha ananacity of 211 wire and o
~ L=V E AN A =pa WiapCwa vy Wi e ~
ve

ad under the conditions specified in 4.2, shal‘l hav

1ow1ng formula.

C = 0,00735k
Log 30 2
-
u
Where C = Cs;acitance, mierofarads per 1000 £+, at A0°F,
K = 3,0
D = Spec.fied average rutside diameter of insulation
d = Specified diameter of conductor {For stranded con-
Avndamen O van Aand AP A4 amat e Avrawe Pha -'l--ggu-u!\
YU wWwi o 777 Wl WGIIVv Vi WUALUNT VG VVea wilT D uwiadlllje

3.2.3.7 Conductor an?_jacket insulstion. - The insulating compound

shall be of_ the material spscified for the particular type of cable being
manufacturdd. It shall be ..pplied concentrically about the stranded or
loaded conductor and shall fit tightly thereto. While there shall be a
pronounoed adhesion of the irsulation to the conductor, this adhesion

Mo _a

shall not be sufficient to pr went the insulation from De:l.ng s‘r.rlppeq

Ponmes Sl mrdismd ace orhnmn mrnViadve aw bavwninadlne Maa Adlem P Y IS W
4 7VIN bllﬂ huuuuyuux WD DMLALGAIEG VI bﬂ‘lll.l.lld\& iBs s130 uLlVlﬂll:’LUll" Ul uvie

insnlation ghall oconform to tha limita gnecified for the tvme of sghle

e T Ww el awiieee WA W cw v e a s oA wa Wisw W v Wa welra

being manufactured.

3.2.3.7.1 Repairs. - When repairs or joints are made in the insula-
tion, the work shall be performed in such manner that the repaired part
of the joint and all adjacent parts affected in the process shall be as
strong and durable. electrically and mechanically, a&s the remainder of

[ RNy

the insulation.

\O
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3.2.4 Conductor tapes. - —
3.2.4.1 Fabric tape. - Whan mo mpacified, a colored synthetic or
natural rubhar f11%ad fahric tans shall he anplied over each insulated

S4€ Ve G 4 WMVYVWVOUS > dedbd TN & RA VW -——

conductor, In coaxial cables. this tape «hal;. ba arpliied over the
outer conductor. This tape shall meet. tha reouiremants of 3.1.3. It
shall be applied af'ter vulcanization and upon cemnietion of the prelim-
. inary oleetri.cal tests. with a suitable lay and ovarlep of not less .
than 20% of the width of the tape. The colora ueed shall be in accord-
ance with the Iollowing. uniees otherwise romcilied in the order or

AL i a-

other appx.lcao.l.e spec ification:

Singla aconductor cabla: Any enlar .
Two conductor cable Blve and whitae

Four conductor cable .Blve, red, vhite, green

(Blue and white opposite or

nonediacent.),
- - 1. - - N TN . . __ 8 M _ 8 e e e A AAA L emmL
Jekel o2 w' - #nemn 80 spec ified, & brass % P35 U.UU) inChn
Aow dldabacan awm DI/ Lumale o v vt A4k ahall ha N4 ad Arar tha fFfahria
&il VIILURIITOD AlKI )/ JAlivi 45 'I.Lu\ol alifiad UG uyy‘p..bv.l L& ab=71 ViU A GWE
tape with an overlap of not less than 10% o the width af the tape.
The t.gm hall be a 1ied in » workmanlike manrev so as to avoid crimp-

3.2.4.3. Q&lina_am_s:m_&am - The reoulred mumher of taped
conductors shall be laid up spirally with a svilable right hand lay,
1 | oy

LY _ ISP TR QU T DALYV wed bl diada bda Pawn o cmambh
All voids oewee CONAUCTOTrs Bridll OF L1LITT] WAL Juvd W 10I'm a Smovwuwl
oK mernse svhdalh o Mlaalk avnthatdan Aan mahhoarn f41%03 Ffahwin rars
Touna core p UVTE WildWili @ VAGUA CJIHWMITC VAV Vi 4 Wi/ T4 ddidat W auve &av wwa T
tape shall be applied with n overlap approximataly 22% of the width of

the tape. The jute filler sha'll be of waterp-oonf Jute and this filler
and the fabric tape shail meet the requirements of 3.1.3; 3.1.%; 3.1.4,13
3,1.4.2 and 3.1.4.3., In four conductor cable.the blue and white taped

. conductors shall be lald up so as to be opnosite or non-adjacent.

3.2.4,4 Insulating iackets. - When so sprcified. an 1nsn1ating
Lankat ahal)l ha app ovaer the tanad core. ard anntrer hlack svnthatio
J"‘J.\u v CJYl-¢ 8 NI L5 AY A A2 Y le ~ § ST WaaNe AL ald e

1-\-
ar f‘i 1 15 fabric tape neeti_nz the requirements of 3.1.3
shall be applied over the jacket with an over] AD a'.mroximately 20‘5 of
the width of the tape. The material used fer the insulating Jacket and.
the minimum wall thickness thereof shall be as snecified.for the partiocu-

lar type of cable being manufactured,

b
or natural rubb

seta wees -——

(V1)
E

-~ a Dond o b Beon mmcemeal om oo
Jeke . ¢« -
3.2.5.1 Inner iute serves shall he of weterovroof Jute meeting the

¥s

a&irementsofBl“ 31&1.311&2and3'l .3. The number of

10
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WYy A 4w el f an)
FlLLe=U=J5054\ Ui2)
% avrarne amd dha wad shé A 4dvte amnlAavad ahael1l haea oo ananiflad fan $+ha
O YyYOL O alld VIO WuaARQilrv v J“W ) 4 VJW\I VIl U QO UW\!&‘-L“U & Vi viie
+vne af nshla haino mamifantnrad. When one lavar 4e aneniflad. 4+ chall
VI Y W WVaw w-mes O T sswme vaw wwma v?-' “esvies weos -ty e i WMNOWhL MM ) eV WAL
be applied with a right hand lay. If two layers sare speci_fledg the

with a right hand lay, The ratio of the length of ley to pitch diameter
of each serve shall be not less than three or more than four and one-half,
and the number of strands employed shall be such that very close coverage
is ohtained. " The servings shall be so applied that they form a smooth
compact layer free from lumps or bunching.

Lo - I -} Acarn o ea mvra e koY facmaload ol e P Y Q. A e 8
Joeka ek SUIYL e = &UT MU DllALL CSURNILDLV UL Sl Uy var aippec
ealvant oan adaoa) et wa aatdny a1l wamidnamandes aff A2 1 £ 2 1 € Y.

DRAT MRMALSU U WD E Wde Wi HIVD Vhip Qi L UYWL GINOIIVO WL Je ket Jede jedy
3.1.5.2; 3.2.5.3; 3.1.5.4 and 3.1.5.5. The diasmeter of the wire shall
be as specified for the particular type of cable being manufactured. It
shall bc applied spirally witha left hand lay. The ratio of the length

¢l lay to pitch diameter shall bz not less than eight or more than 10,
and the number of armor wires shall be such as to insure not less than
Q5 per cent coverage, The wire shall be a0 preformed that it will remain
1n proper posn:l.on and produce maximum Ilexibility of the finished cable,

| V. X

A1l JD].HDS in the armor shall be welded and no we.La shall be within 12

+ Af annthawn rea’ s A1Y dadmtbe oln1Y Wa dha PR, PPy
1 %4 G A Ald JVLiiwo Ollald UT hllul Uus‘l-‘-y >
Q

ard noated with zine. Joints so trastad shall he

<
[ o4
=iy |- S0 Tamas v W Vs WA W wastAdkd. b, ~
8

the armor., If a prote tive jacket is to be applied over the armor. the
application of the compound shall be omitted and the armor wire shall not
be precoated with tar.

S £ 7 hcd oo ok n ommeee a L. WMWY _ & ___ _______
SoCeled Lulnr JWie Syl vaed Snaisl be 01 vacuum 1mpregnateo ;)ute
adtdny tha Tommty wnwmaribe A~ 2 %Y he 2 % L1 % 2 0 L » “a h =~ my .
u-vwva.u; MRAGE A U4Vl TINUIV0O UL Jede Ty JesdeTe kg Jede*Tel uuu _). Le™Ne Do 111
nimber of lsvors nand the weight of the 4ute emnloved shall ha us anansid
- =g e - oun TEENS VPR arlgesV  we VAL JW VL LN AVY VW WiiRdd. VY a0 OpTLva™
fied.for the pariicular tyr: of cable being wmamufacturad. When one laver

___________ 7 = =235 =122 FeeT ASy s

is spacified, 1t shall be a;plied with a right hand lay, If two layers
are spzcified, the first layer shall be applied with a right hand 1ay and
the socond layer with a left hand lay., The ratio of the length of lay to
the pltch dlameter of esach sei've shall be rnot less than three or more
than four and one<half, and ths num‘ber of strands empioyed shall be such

o e ot o o

dle ndh ermcone o o .
uviavw VETy G.088 GOvVerage is obiained, The BBI'V.Lng shall be so app.u.ec

Phaod 44 Lowme a emaadh cAanmant Ta Frna P . | "oee
LUTMS & SROSUN COERaShT LAgyST (IS8 iTChm 4UMps O ou
»

o= W
applicatiom of hot tar and asphalt comnound mesting the

o oL Ve wre' we ownw v W SIBN NT de waaiv

3.1.5.5 shall be made over the outer lnver fgllgwgd by ;
ing of whitewash,

3.2.5.4 W. ~ When so specified, a protective jacket
of sym.heuc rubber compound shall be applied over the armor in lieu of
outer jute serves., The jacket compound sna;l meet all requirements of

-
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3.2 herein, This jacket shall he applied in two layers. 'The first layer~.”
shall be not less than 0.0625 inch in thickness, A serving of two layers

of 10/2/3 seine twine shall be applied spirally in revarse directions,

with approximately seven strands per inch in each 1ayer. for the purpose

of binding the compound firmly to the armor. Over the serving of seine
twine, a second layer of the same compound shall be apolied, The wall

thickness of both layers of compound shall be not less than that speci-
-]

C

fied for the particular type of cable being mamfactured.  The jacket
shall be cured in a mould or continuous lead sheath extruded directly
over the jacket, and removed after vulcarﬁ.zation. The- compound shall :
be applied- concentrica‘lly about the cable in such a manner that it will -
fit tightly thereto filling the interstices of the armor, and be free of
. holes, lumps, depressions, or objectionable waviness and the finished
cable shall present a smooth, dense, shiny appearance.

Toand mhhaadl

3.2.5.5 2880 SNQ8vIGe = If 2 lsad sheath ic spec.‘..ﬁ.ed. it shall be
composed of. commercially pure lead. It shall be close fitting, cylin- -
drical. gg uniform thiclmess. with a minimum wall thickness as specified

by an Mtemption af the contimous process of shesthing the cable in
the lead press shall not weaken the sheath, The sheath shall be free
from holes. blisters, splits, laminations or or.ne" defects,

3.3 o Finished Cable. - The finished cable and all component parts
thereof shall be inspected, Bampled, and tested in accordance with the !
provisions of Section & and shall meet the electrical requirements for ~—

Z e
the particular type of cable being manmufactured.

3.4 Detail Reguirements. -
’ . Ooas anmAsadare aha anmat o
34,1 Core. - Each conductor shall consist of the required number

of tinned or alloy coated copper wires, loaded if so specified, insulated

with a synthetic rubber compound meeting the reouirements of 3.2.,3, and

taped with a synthetic or natural rubber filled fabric tape, The required
number of conductors shall be laid up spirally with jute fillers, over

" which a synthetic or natural rubber filled fabric tape shall be applied,

In type 60 cable, the fabric conductor tape shall be omitted and one con-

ductor of the quad shall have a double rmge on the insulation for “identi-

fication purpoaes .

34,2 . Specisl designation. - When specified by anhexing the letter
% to the type numbéer, a brass tape shall be applied over the taped con-
ductors meeting the requirements of 3.2.4. 2 .

12 .
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34,3 Thermoplastic iacket. - On types 114P and 114PP coaxial
cables, an insulating jacket or belt consisting of athermoplastic syn-

"thetic compound meeting the requirements of the latest issue of ASTM

Cuocnd Pl acdlawm N AL foce TeaoawdVodad Wlan nmd Nalta b-ﬁ....a...a TocaesD ol enoe
SPESCLILCATION V=7 7+ IO LNISULATLST WiTS 8NG Vaoi® rO4YViNyL iNiSULETLINE
Comnannd . «hall ha annliad avear tha tanad anras. A cvnthatin Ar natina
IV LN § Vil W ﬂr’y‘&v\l A" A A-TY A= vurvu wNa W on UJIIU.IIVU‘V wa A06A VAL B
rubber filled tape shall be applied over the insulating jacket or belt,
3.b.b - Insulated conductor. - The number of conductors and the

dimensions of the copper wire, loading wire and insulation for certain

specific types shall be as specified in Table V., For types of cable not
listed in this table, the details shall be as specified in the invitation
for bids or purchase order, or any other applicable specificationa. The

memd ased 2oV cemamal o) Lo PrptplpRe. Iy, PYSRPS e | - o PO S

ma bﬁ 1848 Uused ana an menuuu 0.‘. EGBUHIU.L" alla.L.l moo v H.L.I. I‘Bqu;u‘ﬁmanw Ol
2.1 and .2
S A RINL Jeive

R

()
Wn

Erotective coverings. -

3.4.5.1 Over the core as specified in Table V, inner jute servings,
galvanized steel armor and outer jute servings shall be applied, When
specified by ammexing the letter *J% to the type number, a synthetic
rubber jacket meeting the requirements of 3.2,3 shall be applied in lieu

of outer 'h'lfn aarrivre
STAY wiigoe

13
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mumber (114PP), the Anner cond

sulatzon shall consist of Poly-
ethylene.

L.

, . | MIL-C-19654(CG) a
TABLE V' . . ‘
Strands Loading Wire Insulation ~
Type No. of ia, Dia, Min, Turns Max. Min, Min,
1 L 7 0,040 ——— -—— 0,330 0.312 0,085
12 2 do do | - ) ——— do do do
14 b4 do do ——- - Ao do = do
15 2 do ' do - -— do do .do
16 1 do do —— - do do do
17 L do do. - - do do do
18 2 do . do — — do do do
19 "1 do do ' . wee do . do do
21 b 19 0.,0245  0.012 76 0.354 0.336  0.085
‘22 2 do do’ do - do do do ~do
24 4 do do . do do do do ' do
25 2 do do° - do © do - do do - do
26 1 de do do do do do do.
27 i do do do. do do do do-
28 2 do do do dn do do do
29 -1 ‘do do dn ~ do do do do
66 i" 7 600253 | m— mese GOA'?G O.ié& 00039
81 & ‘do do 0.008 113 0.265 0,255 0,078
B82. 2 do do do do do do do \_/‘
8l L do . do do do do do do
85 2 do do dn do do do do
87 4 do do - do do do do do
88 2 do do do do do do do
"9 b do do - —— 0,250 0,240 do
92 2 do do - - do do do
. 9k 4 do do ——— ——— do do do
95 2 do do — — " do do " do’
97 L do do — c—— do do . do
98 2 do do = --- ——— , do do- do
, *114P (Inner 7 0,049 ' ce- - 0.540 0 520 0,176
- (Outer 46 0.0285
*Ir .necessary. natural rubber may be added to the synthetic compound
applied over the inner conductor for control of insulation diameter,
the natural rubber compound shall not excesd 50% of tie synthetic rub-
bar eomnound If an additional letter "P" 48 annexed to this type
ctor

© |
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3h4.5.2 When specified by annexing the letters "UG* to the type
number, a lead sheath shall be applied directly over the taped core and
all jute serves and armor omitted,

3edie543 The we:.gm. of Juu. number of serves, diameter of armor,
and wall thickness of the protective jacket or iead sheath {if specified)
for certain specific types shall be as specified in Table VI, For types
of cable not listed in this tabhle, the details =h3ll bs 3

¥ emem W (=L 2~ WRAW WW VRLLY WilALL VO O

S
the invitation for bids or mrchasa order, or other applicable specifica-
tions,

15
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TABLE VI . Ny
Imer Jute Outer Jute ]'Protect:\.ve 2Lead
© Serves Serves Jacket Sheath
Type 1st 2nd Armor ©  1st 2rd. Min. Wall Thick
No,  laver Laver OD In,  Laver Laver In.  In_
1 100 16/3 . 0,203 200. 16/3 - 0.1875  0,1094
12 do do do  do do do - do :
14 _do -do 0,134 do do do . do
15 do do do do do do ~ do
16 70 - do do do do 0.063
17 100 . 16/3  -0.165 do do do 0,094
18 do do do -  do do do do
19 70 - 0,109 do do do 0.063 -
21 100 . 16/3 - 0.203 do do- do 0,094
22 . do- do do do do do ' do -
2% do do 0.13% ‘do - do do do
25 . do do do ds . dao ~ do - do
26 70 - do . do de . do 0.063
27 100 16/3 0.165 do do do 0.094
28 . do ‘do do do. . do do do
29 70 - 0.109 do do do 0.063
60( Seé 50 - 0,083 - - 0.09% ——
note) J
81 70 - 05199 l"l/3 = vole'(’s 9.0?8
82 do - do do - do do
84 do - 0,134 do - do do
85 do - do do -- do do
gZ do - 0,165. do - do do
88 do - do do - do do
91 7?0 - 0,100 do -— do do
92 do - do do - do do
ol do - 0.134 do - do do
95 do - do do - do do
Q7 do - 0.165 do - do do
98 do — do do - - do do
: Insulating Jacket
or belt under armor
- . lgn_ 1'.'1.11_ I.. .
114P 50 - 0.109 do - 0.070 —
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i‘When specified by amnexing *J® to the type Ne,
zwhon specified by amexing *UG® tn the type No,

A protectnre Jacxet. aop.n.ea 1n one .l.ayer w].tnout seine

twinie 1s always us~d on typs &0 cabls and the lsttsr *"J"

is not annexed tc this type number,

Electriesl 1imita. -«

The complete core ~r nable of the specific types listed

when tested in accordance with Secion &4, shall conform to the limits

per 1000 feet of cable as indicated *r Table VII,

1isted in this

For types of cable not
table, the iimits shall be as specified in the invitation

for bids or purchase order, or cthe~ applicable specifications.
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o dgted 4n Tahla VTT asnh
or cahla ghail ba tarted for volta
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o tart f e. inmlation rasistance
00 eycles capacity. and shall mect the limits specified in Section
r other applicable snecification zovering the insulating compound ew-
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TABLE VII : N’
ELECTRICAL CHARACTERISTICS PER 1000 FEET
-Conductor Inductance Capaeity
Resistance 1%  60°F Uribalance
Type Ohms 60°F Millihenriss wafd,
No, DC - ko Min,  Max, S-S PH-S _
11 0.950 - - — 500 1250
1 7 d o - - ‘- an - mon
21 0.950 2,35 2.00 2.36 600 1500
22 c§o do ‘do do —— S
24 do do do do 600 1500
25 do do do do — ———
25 do do do do —— ———
27 do do do do £00 1500
28 do do do do —— ===
29 do do do do —— L ‘
: ' ~r
60 2.45 —-— - - 600 1500
81 Z2.40 5620 2,20 2.40 500 1250
82 do do do do . - —
[-118 A an An An &enn Ynen
\ % v o “w “wv IV 4L IV
85 do do do do —— _ ===
87 do do do do 500 1250
88 do_ do do do ——— —
91 2.40 -— — - 440 1100
92 do . - — —a -~ | o=
9!‘.' d o -— — -— TIPS 1 1 00
97 do - -— — bho 1100
114P (Enner 0.65
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L, METHODS OF SAMPLING, INSPECTION AND TESTS

k. inswlation. -

do1.1 JApproval _iests., - Unless the insulation or jacket compound
which the contractor proposes to furnish has previously been approved by
dha suwenahanaa % | “\-‘n 2hal1? ha aandAuuadbad nulan ¢4 ¢ha newad AP
wiiG y\ll \ollﬂﬂvl ) ﬂ}l’l‘ VVEJ. YOO v 2IQAA VS WVIMUY VO ‘IL du I W WO ﬂ“ﬂl'\l UL
snv ocontranst. The ohient of +hnca togte s to datermine whather ¢ha ann_

Wiy Wweava saw Wi WYV Wi WMICUW Weww ew @MV YV MW WWeiStddiv AW Wiswa VI W

tractor is prepared to furnish a compound which meets the electrical and
physical requirements of Section 3 of this specification. These tests may
be repeated on one or more samples selected at random by the inspector
from material offered on any order, to determine uhether such material
duplicates the properties of the original sample,

4.1.1.1 s. - Approval tests_ shall include all tests

anasnt M ad 4n San ate +an ha wuan fan +h avdw nawl ada A

a +
O doch oo dall OO v P QUING WOI VWD WV Ve 4 W AWV wio JIIMJ.IIIHIH ys;.uuua UL

(W ]

v

time specified. Nnt less than four test specimens shall be prepared for

each type of test specified, and the sample will be considerod as con-
forming to the requirements when the average values obtained for each type
of test conform to the limits specified, and no individual specimen ex-
ceeds the specifiei'limits by more than 10 per cent,

h oo n ) L T SRR 1 e _...a__ _»

4elele2 2OSRLALLTE COMPOULiti, = <2a8npLeées O1 ii‘xs‘ulauﬁg COmpound sube
mitted for approval shall consist of not less than 100 feet of conductor
insulated with the o¢ npound to be tested, Samples of jacket ocompound shall
consist of four 24-in h lengths of jacket. Test shall be made in the sov-
ernment laboratory or st the factory as designated by the purchaser.

§,1.2 Control tests. - The object of these tests, to be made oﬁ
sampies of insulated wire or jacket selected by the inspector during man-

ulacture. 18 w UBWI'"ELX](“ l}l'le unllox'm:u.y BI‘ICI qua.u.t.y OJ r,ne matel"lﬂ.l. Ilu'ﬂ—
ished, and to compare it ¥ ith that on which approval tests were conducted.

4,1.2.1 Number of tegts. - Control tests of the insulatinz compound -
shall -consist of compressior tests before and after aging, a seven-day
mechanical water absorption test, and at the option of the purchaser, an
eight-day electrical water absorption test. Control test of the jacket -
compound shall consist of compression tests before and after aging.

h v 9292 Trnenlatine namnannd . - Samnlas A dnenYads mammaremd P
Teaoles Slixaaidxene.cOlRRaORe = ~28MPLSS O ANSU.ATLNg Cowmpouna ior

control tests shall consist of one 10-foot length of insulated conductor
selected by the inspector from each end of at least four coils or reels

in each lot of 100,000 feet of ccnductor or fraction thereof, The tests
shall be conducted in elther the contractor's or a Government laboratory
as the inspector may select. The lot shall be considered as conforming

to the specifications with relation to any specified property if the
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average of the test values uf all éamp.tes conforms to me' limits BPQEIIlé

in Section 3, and no individual aample oxceeds the 1imit specified by more
than 1ﬂ now nnn‘i'

-------------

b,1.2.3 . 'ErojLQc,tivg iacket. - When an insulatingz or protective jacket
is to be applied over the insulated conductors, samples of the insulated
oconductors for control or approval tests may be selected after completion
of jacket vulcanization. Sufficient cable shall be selected snd stripped
to yield eight 10-foot lengths of insulated conductors and four 2i-inch
iengths of- jacket, from each 100,000 conductor feet of cabie,

l'l’ 3 Dn&i‘—ln-q‘- etmar b4 onm ‘.‘-’.Qa ~on aAMnACa;.g doman) add an -
.oTese :WMW’
-4,1.3.1 - - Obiect. - The object of these tests, made on each individ-

-ual length of insulated conductor. is to determine whether each length . ..

- meets thé requirements for voltage, insulation, resistance and capacity,
as specified in Section 3, :

5.1.3.2 Happer. - Bach compieted length of insulated conductor,
after vulcanization, and before the application of any covering, shall be

" realed thrmmh watar in such a manner as to insure complete watting of the
surface and nnmedia'bely immersed in fresh water at room temperature for

a period of 16 hours; after which period of time and while stili immersed,

4t shall be subjected to the voltaze, insulation resistance and capacity

tests specified in Sectior 3, Each individual length that meets the spec-

A Mva

ified requlrements shall be accepted and each length that fails shall be A

eight hours tmmersi.on when so specified or required by ‘the inspectm'. The
object of these repeated tests is to detect faults that may occur during
subsequent mamifacturing processes or changes resulting from additional

. vulcanization, :

MTacd Admancd ane

L€
E T I 280 SANSHUIATTIS. -

4.1.5.1 Deﬁ.niﬁ.sm. = The averéée diameter of the 1nsniaticn' shall
. be taken as the mean of the maximum and minimum diameters measured at any
one point. The minimum thickness of the wall shall be taken as the dif-

ference between a measurement taken over the conductor plus the thinnes+. .
wall and the diameter of the conductor. (The first maasurement is made

Uy u.u.cxng Ull tﬂe ﬂBHVlBI' 3108 01 tne 1n8u.|.at10n./

b.1.5.2 - Magsurements, ‘- Massurements mey be made with any typs of

" micrometer reading 0.001 inch, suitable for measurement of this character,
A1)l measurements shall be imade before the conductors are taped or cabled.
. If the measurements of any coll or reel do no! conform to the limits épeo.
ified, that coil or reel may be rejected

2°\/,
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ka6 Tengile. elongation and modulus tesi. - Tests for tensile
strength, elongation and modulus shall hs made on the same test speclmen,
Test specimens shall be p~epared and tested in accordance with provisions
of Federal Test Method Standard No. 631 - Rubber: Damp;lng anu Testing,
.'mqomr as they apply. Aged and unaged tesi spe-imens shall be tested

at the same time, All test specimens shall he prepared before aging and

snnalmane =ho211 hava a rast nawiad of not less than 16 nor more than
-.,vu SPOECLNSNIS Sinalii 6s8VS & 4T Per

L8 hours between the completion of the aging and determination of physi-

savwsas N WIS WIS wass - e - Sea

cal properties. The modulus test shall be mad» in comjunction with the

-_—0

" tensile test by recording the load after 200 par cent elongation (two to

six 1nches) or such other elongation as may be specified. The stress
modulus shall be calculated on the area of the original test soecimens,

b,1.7 o Azing test. - -
" 2 Owvean hamh. - Tagt snacimens ghall be heaated in an atmoan-
Teloies 28 4 A1 BR80T =QCS Sputa L in an mos

phere of oxygen at a pressure of 300 pounds per square inch at a tempera-

" fure of 70°C.. plus or mimus 1°, for a period of 48 hours. The contents

of the bomb shall be restricted to the samples representing the lot to be
tested. Weigzht of specimens shall not be over two grems per cubic inch
of bomb space. 1he test specimens shall be svspended vertically in such
a manner that they are not in contact wnn each nther or the sides of the
bomb,

b1,7.2 feayr ovan. - Tast spacimans shall ba heatad at a tempera-
ture of 70°C., plus or mims 10, for a period of 96 hours, in an oven
having free circulation of air. The test specimens shall be suspended
vertically in such a manner that they are not in contact with each other
or with the sides of the oven,

.1.8 . c - - a 2 & Y 'y . -
L. 8.1 Test specgimend. -~ This test shall be made on original sam-

ples of the insulation, samples which have been aged for L8 hotirs in-the--
oxygen bomb, and aampaes which have been aged for seven days in distilled
water at 70°C, All test specimens shall be preparec from sultable lengths
of the insulated conductor or jacket from which all tape, wax, dust and -

other extraneous matter have been removed, Spacimens to be aged in the

- bomb shall first be prnpared in sccordance with 4,1.,8.2 and then aged in

........... 1, AL me commmocen) e Sl beamade Ry Revee | mbe oY o
al.buruauce W.L.L(l ".Ji(. J-o AL VBT Temoval 1T'om vic VMU y Dﬂ"l))l-ﬂa Sna.il oo

given a rest period of not less than 16 nor more than 48 hours,. Speci-
mens aged in water may be prepared from samples used for the determina-
tion of mechanical water absorption. Immediate4y after determining the
seven-day weilght of the sample, it shall be replaced in water at room
temperature and kept there until the compression cutting test is made,
which shall be within 24 hours, Surface moisture shall be removed prior
to making the compr3531on cuttinf test 1n tne game manner as prescribed

Al . M_ v _ 1:
10.[' e twchanlcal "HWI‘ HDBOI‘[JDIOH LESL. \-Jr'l" ~a L. LL.,‘
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HeldeOoel £ ABNALAYIQULe - 1€83V SpPBC ng Ol COrnaucuLor 1nsulaillion \/
e mmarnasnad e vamacdne o acdédaliVla Tanedh AP dhe eV adld aee Pauare dlae amm
UT pPiSpaiou vy iVMUIAIE @ OULLaUiv 4GIHEWE Vi UWIT LilSUdavdivl arum i sun~
ductor as a tubes, and cutting it 4in lancthe af annravimatalv 1 28 inshea
QUCLOY a8 & TlVC &I CU -.ua AV AT aSipviiv Va Rpps vaasauvias) ael) ainvICTe
Each length shall then be ¢ in half longitudinally. the two halves P Me
Y.

ing one test specimen, Before dividing the specimen 1onzitud all
outside diameter of the insulation shall be measured at right angles to
the proposed longitudinal cut. The thickness of the specimen shall be

considered to be one-half of the difference between the outside diameter
of the insulation and the diameter of the conductor. Test specimens of

insulating or protective jackets shall consist of sections of the jacket
mvvmmacdmad aVer 2T DE Lmalice L Tawmedbh A OF Laale Lo 2340 _.. 3 L..SS_.3 4_
APPrORLMELOLY 1.7 1NCOES 1IN LONIEUl VUery 1NCN 1IN WiQln ana ouliea 1o a
wmnd Farm *hinknaes aa nasw N 1NN 4nn ae tha Admannisame A dha anmnlTa oot 19
wa v WIVVO GO DAL VedVV AW QRO WIT WMLNGIIOLVIIO Ul WIC JalllpLT wWhad
permit. A1l heavy corrugations and inserted reinforcing materials shall’
be removed during the buffing process.
‘4.1.8.3 , Testing machine. - The testing machine shall consist of a

fixed cutting tool and a movable anvil between which the test specimens
may be compressed, The cutting tool shall consist of a _Plece of steel drill

rod 1.00 ﬁi’.‘L.‘Lime'cer in diameter, mounted at the apex of an acute angie

ad aml crad e memed V) @b oVl Aasvad ad 80 P gy | l-‘! anle ¥ AAA Lol dew W oedL
SVOTL WOUET, The a7ivi.l Sndilr CONGLST 01 & §u8Pa UIOCK 1.VUUU=LITICA 1N Jengui.
The euttine tonl and anvil ahall en mount and adductad that thainw Foanas
TAY MV VA VWWa WM RIIVad VIRl WY UV NIVMIILUU QI SWJUU VWU wid Vv WivAl AGVE0
will remain parallel throughout the test to within 0.0005 inch. The load

em
shall be applied to the anvil through a calibrated coi) spring at a uniform
speed (at the end of the spring to which the load is applied) of approxi-
mately 1.5 inches per minute. Provision shall be made for recording the 4
load applied and the distance between the anvil and the cutting tool, w

a precision of plus or minus 10 pounas and 0,001 inch. lhe maximum capac-

-C'
...4
oo
.k

Method. - The test chall be made. by compressing the speci-
men between the cutting tool and the anvil, and noting the load in pounds
at which rupture occurs., Specimens of the conductor insulation shall be

placed with the convex side resting on the anvil in such a position that

of the specimen overlap the ends of the anvil, and the cutting
"walTlTal evddbhh and acand amad

- aw 1t den b armmancel dor PamnnwtVer sna.ccnd od Lwe
tool 1is parallel with and centered in the cor 8Vily 10Tmierly occupisad oy
the condunetor. Tha twn halveae of tha ananiman a2hal1l ha asmnrasea’d amnnaa_
veos w W WeSwSw Ww e @ aswr s W el V S - as N Urv'y'l‘ﬁll AR A o W W NS lrl A~ 1T A1 SRV T~
sively and the results averaged. Jacket specimens shall be flat on

In X @ ecimen he
anvil in such a. position that both ends of the s'oecimens overh the enda

‘of the anvil, Two successive compression cuts shall be made on each Jacket
" .specimen approximately 3/8 inch apart and the results avaraged. The aver-.

age load at rupturo for each specimen shall be multiplied by the coefficient

TN

\M contained in Table VIII which most nearly corresponds with the thickness

4
N\,
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TABLE VIII
K K
'lhi.cknass’of . , Fer insuleting _ For P"ﬂ‘bectivn
1hn nNn an ~n Alr
° LTV . VeV Ue7D
1?0 ' Q2 . ' la)
LB A d “7i . «J0
glgg 395 L o
—al10 : 92 .0N
T S r—— . D e ]
.100 1-00 1.00
090 1.03 | 1.02
-080 : 1.07 | 1,03
—0 ——dl —a00
nen ’ a an a a-
o VOU dalLly Latlig
NEN 9 on 5 =a
(A il LY 1Y 4 Lo d)
.oln - : 1.4 1 _an E
Lol At o @ &N
.030 1.60
—a020 —2.07 R
Q 1 Mo nd e e S e — e e _L _ @@ -~
SeleTed e« = ABSL BpECimeNns snall nsist N1 samples
naf the inenla+t nandvnatan. arn o adnler mde Leabose don Voedi
~e ALUSUABDVUT BULGUS Wiy app- vagiia Wiy SLA L ADUNSS 4l WONELUN 1TOM wWalen
all tape, wax, dust, and other extmanaous ma atiers have bsen remcvad, To

double test leads of tinned coppar wire 0.040 inch in diasmetar shall he

Sie= = ewmmeTens win. AL e ol

bound firmly with thread to one erd of the test specimen. and the lasads

inserted through four tightly fitting holes in a cork stovper. Two ends
of a plece of clean, bare, annealed copper wire, 0,0063 inch in diameter
and approxrnately 30 inches in length shall he soldered to the two test

leads and app.u.ea sp:.ra.u.y arou.na t.ne test sp«c:unen as a bifilar winding.

Tha Py e es)

-he copper wirs shall bs applisd urder sufficient tena:.on to insure good

nnn'l‘nnf with *hn -mn4 and 4n ~h comaes =
pecimen, and in suUlhn & ManNNST as to assure Beparat:\.on

betwean adiacent turna. The .and of the looped copper wirs shall bs bound
VWA WMaLIW DilalA U7 UDUUINL

in place with thread. Each specimen shall be placed in an eight inch tubs
containing a small quantity of distilled water. The uuantitv of watar
shall not be sufficient to afford direct contaot with the specimen. The

stopper shall fit tightly in the test tube to prevent excessive evaporation.

] -« A a = ~ . - - - N R

YeleVoedel Sxiginal resistance. ~ The reslstance of the bifilar copper

e Il kA% . ... _.9% __ 221t _ Y_a

WiNGATIE Snall 08 measured with a felvin bridge w:.t.n a /precision of 0,001
v Pl e s memtamemd 2l aTY e m_d. o AAL AL oA

Tilhe euS HSEGWSHMONIV Sudll US WMAGE Wi e tiibe conr.alm.ng the spocime"l

immersad in 2 wzter bath of knowm temperaturs (ayyx *oxXlmately that of tha

room). ‘

b |
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4,1.9.1.2 Percentaze increase. - After original measurement of the =’
resistance, the tube containing the specimen shall be maintained at a
temperature of not less than 69°C. or more than 71°C, for a period of
seven days, At the end of this period. the resistance shall be measured
again at the same temperature as that at the time of the original measure-
ment, The percentage 1ncreaae in resistance shall not exceed the limit

‘ Eﬁé‘f‘l d for the type of compound under test, and shall be computed from

+

2t
" Where Rj = Original resistance

n.z = corrected resistance afier seven days,

4,1,10 Watar .1..-‘...-.&-\... tegts, -

b.1.10.1 Test svecimens. - Test specimens of the conductor insula-
tion for mechanical and electrical water absorption tests shall consist -
of a suitable length of the insulated conductor., All wax or other sub-
‘stances adhering to the surfaces of test specimens shall be carefully re-
moved, and the surfaces thoroughly ¢leaned by scrubbing with water and a

. small nrusn or lintless cloth., Specimens shall be rinsed and wipsd dry.
Spscimens for mechanical water sbsorption tests shall be suspended in a
desiccator or other compartment for a period >f not less than 20 nor morés

¥ eVe S pvesesy

than 24 hours, The desiccator or compartment sha.‘\.l mai.ntainod at a
4emperature of not less than 69°C. nor more than 71°C., and 2 vacuum maine
tained therein of not more than three cm. of mercury. Specimens for elec-
trioal water absorption tests shall be dried in an oven, exposed to cir-
culating air, at the same temperature, and for the ssme period. Specimens
shall be suapended in such a manner that they do not touch each other or

AL _ _ 3 =4 AL AA ml e od men

the sides of the deslcocator or G'V'a‘xfi.
i1 ‘ H;nohnn{oa'l ﬁater absorﬁtion test, -
4,1.11.1 ‘ l_igmm. - After romoval from the desiccator, all specimens -

shall be brought to room temperature in a second desiccator in which a -
similar vacuum is maintained, After roacm.ng room temperature, they shall

These spscimens from the insulated ar.f. actors shall be bent in the shape
of an "U* around a mandrel not less than three times the diameter of the
insulation. The specimens shall -be supported by fitting the énds smgly

sel of distilled water. The specimens shall be of such length and smo
adjusted that not less than a nine-inch length of the specimen is exposed
balow the plate and not more than one-half inch length of each and is
24
N’

4
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exposed above the plate, Care shall be tdXen in this and subsequent pro-
gedure that no liquid gains access to the stranded conductors, The in-
sniated conductors shall fit tightly in the cover ard the cover shail fit
Al ol bdhMNas ba Phha weonal boa ceencrand awessanlern swwansecadl e M VT . F &h
usﬂbu W WU YEDPIDOUOJL VL LOVOIIV UAUVOUDOLYY SVapULI aAVLVIle 4130 JOVOl UL Ul
wadtanw ahn ha maitnéadnad Muneh srith $tha mdar alda Af tha anvanw. and
| F-X" =2 (=3 1= 2 o N STACA 38 VL Al SNVNS & VAT ES Nde WS A WAMANY & OF dald W s -l AN A A A AT Y . '“l.u
stepa shall be taken to eliminate the possibility of air gaining access
to the water or in e of the veasel., All surface below the u_m_lgr side-

immarsed shall be taken as the product of the length immersed and the

-average circumfersnce as measured at the middle and two inches from each

end of each specimen, 4ll measurements shall be taken prior to immersion,
with an accuracy of one part in 100.

b ] e canml men emmnal oY M e oo

a 9 ~ prpnyS. | -t 20 _ A - _ .3 = = ma oA
olellel £NMMELJLOI _BeLILOUe = 41l OUB0Ll Ul UL3L11100 waunr COonuvalll-
dwmer tha anandmanv olhall ha mointdat nad ad o tamnamadbnunea AP wad Tane dhoem
“.8 il DW\-J-IIIUII BliQGdd VU NALIIVOLIIVU AV O Wlllyvl. VAL 4 UL A ﬂﬂ uiiail
69°C. or mora than 700 Snanimane ahall wramaoin immareed far a pericd of
Lo ¢ Vi MVIT ISR a4 Ve eV ATRUNS Sasian 5 Tinsass astiva weu o Ul & aUU Ui
168 hours (zeven days). At the end of this period, they shall be preparsd

-------- H ISy T b alid

for weighing by bringing them to room temperature in distilled waur. As
each specimen is about to be weighed, it shall be removed from the water
and the loose ‘water .shaken off, It shall be immersed immediately in alco-
hol for two seconds. removed, shaken and blotted with lintless absorbent
cloth, The alcohol used shall be pure 95 per cem ethyl alcohol, or the

e S _dicen 3 o 2AdLl caices e L. _®._L_a foaw, _ cmmmm e a4 AL _ Y% _Aas__ __ -
same qQénauwureag il pure meungyl aleinod, \ine I'pDSB O1 tne oiovuing 1'
A mammrn S$ha acrvenmVue ATanhaAY Aam traban adhanbturn o dha meneans mumed smbnace® . d
WU JTIMVYE ViIG OUl MLUD fALVVIIUL UL WA LUl auUGl L VW Uit Jul il a8ty aixa U & A8 )
ba gceomnlishad by nlacnine tha snenimen hatwaan lana 'nlda aof nlath. am_
W RV WA isNA Wy pra-PAwaess D WMEIV LNV WAITUI VU WURVWA AVVOY AWVAMY We VAW WL WS
pPloying as 1ittle friction as possible.) The blotting process should be

completed within 30 seconds af er removal from the alcohol. The specimen
shall be placed on the balance and the welght recorded 3.0 minutes after
removal from the alcohol., After weighing, the specimens shall be return-
ed to the desiccator and maintai.ned under the conditions speciﬁ.ed in

tervals of 24 hours until constant or minimum we:.gnt is obtained, In
aanh NAnca dthaw ahal19 ha Nnumanasarl] Pan smaread shd SPlesmd teald cmced cm e Abo A o
WRUI wda0T Wio NiGLL VO PIOPaISUu IV FOWSLAEBHLIIE UJ 44°0V UIinglLng vioem O
room temparature in another desioccator in which g similar vapsuum me

> WS TepTwe ‘--“- - - aW veaw g WS B W TR WS B33 VEARdeW B - “all“'ﬂ‘ V& AR

tained. The gain in weight during the 168 hour immersion period
loss in weight durlng the redrying period shall be recorded, If h 11; 8s
in welght exceeds the gain in weight by more than 20 per cent, it shall"
be deemed evidence of excessive leaching and the material represented by
the sample shall be maectaed. The decrease in weight during the period

d'lb [ g
4

of redrying shall be taken as the weight of water absorbed. durtng imnorsion.

?ha "fter absorbed sliall be reported in ﬁilu.gr-arna per square inch of sure
and 41mmareand '

& BWY SIS UV g

bel.22. Electrica) water sbsorption test. -

4.,1,12.1 Test specimens, - Test specimens shall be made up into a

ooll with an.inside diameter of not lesa than two inches, The specimens

. » 25
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shall be supported by fitting the ends smgly through holes in the coven
of the vessel of tap water, “The aneci.mens gngll be of such length and so

nAd
supported that not less than five feet of conductor is exposed below the
ocover, and that the ends do not project more than six inches above the
cover. <The msulation shall be removed from the ends for a distance of
one-half :mcn. The water shall be maintained at a temperature of not
lsss than 65°C, nor more than 71°C, ‘The conductors shall fit tightly in
the cover, and the cover shall fit tightly to the vessel, to prevent ex~
cessive evaporation. The lavel of the water shall be maintained
with the under side of the ecover, end steps shall % taksn to
any possibility of air gaining access to the water or ins

4.,1.12,2 Ee_mmgm. - If the vessel is made of metal, it shall
be considered the electrical ground wire, If it is not of metal, a ground
pPlate of suitable area shall be immersed in the Water. A1l metal parts
other than the conductor under test shall be grounded, The capacity shall
be measured between the conductor and the ground, at 1000 cycles per sec-
ond, with a suitable alternating current bridge. with an accuracy of one

- micro-microfarad of capacity and 0.001 power factor, All measurements

ahall ‘be made at 70°C. without disturbing the test specimen in any manner,
The capac:.ty shall be recorded in microfarads per 1000 feet of conductor

4mmaraad T £4.

- ameson e ook P, oy

ammersed., <he first measurement shall be made after 24 hours of immers-
ion at ?20°C, and shall be consldered the original capacity, Subsequent ‘
: meas\u'ementa shall be made at intervals of seven and 28 days after the \_/
original measurement, The power factor shall be measured at the end of

the first seven day period.

%,1,13 Tear Test, -

26°
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4.1,13.1 Teat specimeng. - Not 1less than six test. smecimens shall

be prapared from each sample of the jacket to be teatad., Theas spscimens
shall be of the form shown in Figure 1, and ‘may he cut wiih a die used for
'..anaaru tensile test pleoes irom a strip of cnmponm of suitable d.tman- :

slons., The spscimens shall bs split with a razor blads to a voint 0.15

inch from the large end. The two halves of the aplit end shall be insert-

ed in the grips of a tensile test machine, and the jawa nerarated at a
rate of 20 inches per minute. The minimum load at which tear occurs shall
ba cbserved, The resistance to tear shall be found by dividing the losd
in pounds by the thickness of the specimen in inches.

Q.“n - ’ ’ k
%" Cur ek
i ! n
%1 i
4
- |
s 2"
o.80"
FIGURE 1
b2 Completed Cable. -
b,2,1 General. - When the contract is swarded, the Govermeﬁt ‘'will

inform the contractor oi‘ the name and address of the officer designated to
make the inspections, When material or cabie is reaay for mspecuon. the

e APPL nmee wm A PR Y
enntractor ohull uu‘\'aia‘y the officer . ow uvaa.suawu U,y nall or w.l.agx'apn ol

the date on which inspection us desired, Such notice shall be forwarded
to reach the inspector not less than five covg_mmgnt working -days prior
to the day on which the inspection is to commence, The 1nanector shall "
acknowledge receipt of the notice and inform the contractor of the date
of his intended arrival. If five days advance notice has been given and
inspection is post.poned at request of the inapector. delivery time desig-
nated in 'rne com;racr, shall be extended by t.ne number of days the inspec-

tion is postponsd. If any material or cabls is.rejected by the inspector,

‘his dnﬂ‘llinn shall he deamed final unlese nppeo ad he +ha anwmédsnndbac da

RBATY Wy wWIC CONIaCLorT W

the purchasing of ficer within l&B hours, Where practicable, samples of the
rejected material selected by the inspector shall he forwarded to the pur-
chasing officer for test by the U, S, Bureau of Standards, The doﬂciaion

27
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of that Bureau shall be deemed final. No extension of the dalivery time
will be allowed on account of such an sppeal, uniess the appeal is sus-
tained. If the appeal 13 sust.atned, the delivery tire nbal.. b2 extended

)u-- dha mecsubhosw AP 2. Aon e Yondonsnes o NA_.db
o W% WROST 01 Gays v.u!p'u.ug betwsen the dates of = 1!':'.: Vion and the date

af £ir nn‘\ ascantan

"lll\'\' [ )

4.2.1,1 insvection facilities. - ’l‘he contractor shall pmvide every
fazility necessary for the proper inspection and testing of tha cable and
‘the matarials used in its mamfacture., The inspector shall have fres ac-
cecs to such parts of the factory as will enable him tn proparly examire
ard test the cable or materials usad therain at any time during tbe process
of manufacture, No insulated core =hall ba tapad or csbled, and no finishad

reahla ohel k— Aalderamwand wndldl dhn ¢dandas rwmanawibhad e dha avmewd L madd e
G RUILY G LD UVJ-LV"JGU Wilvdhd WIG WMPIVO NGO GL LUCIHL Uy Wic UW&M&DGUL‘HH

have’ hasn made or waived in writine 'hv the ruvchasar ow 4tae hn-?en#nn ey

e o amaspy wasw prwms waa

" any inspection is waived., certifiad Iagt.orv t.o_st. sheats covering the. mtgr..

43l shall be forwarded to the inapector,

L,2,1.2 Iypes of tests. ~ In addition to the apmroval tests, the
incnection shall include control tasts of all materials, praliminary rou-
tine tesis of the insulated concductars, routine and final tests of com-
vletrd core and cable, and such visual examination of the cable ard pro-

carang emnlovad sz the ingnecior may desm nanassary Anrroval teet ghall

e gy Teeensires s g @ ceRreea WY TRk (24— 91

be made in a Government laborator;r or at the factory as designated by the
purchaser, The control tests shall he made either at the fectory or in a

- Gavarmment laboratory, as the purshasing officer may elect. All other

tests shall be made at the factory,

I. A o Ma___ _ & 2 _ __A_ _2 _ M _A_____2__3

Sekale)d AAME. 01 _Testi. - The initial lot of stranded CODDATr CONGdUC
& - o arta dha Ahdand A o sancenda 4an and & e 2191 acvhea w—md & e

uux "’J wo luauv WG VUV JOL v UL « D“,Jﬂ Lol Lllﬂw‘ WVaWile ol L auuuvquvllu J-ll-

spections of stranded conductors, armor wire or other materials used in
the msmufacture of the cable shall be made when the insmctor viaits the

factory for the purpose of inspacting insulated conductors or finished
cable, All armor wire shall bes inspacted at the factory where it is to
be avplied to the cable in orde - to guard against defects dues to shipment,
To facilltate inspection and s.‘mpling. the 1nsulated conductora shall be

A~ ___ 3 ——— N S — ol o AR AR N _A

IO!‘ pre.u.m:.nary routine tasts in minimum .LO‘U OI .I.UU VUV JEent,

QqQ

o 4 abmad Aaawm Y bt a -hn" \un Al fPamad Lav mandliona dand 4o wmindwnem
HY A AMiLDIIOVU WWI'S “ Dﬂv‘-c U&‘v‘ "\‘ & WL d VUWLIIG VIOV 4l MilllINAT
f

000 conduotor faat,

e e em

L4,2.1.4 Initial guantity. - In cases where a particular type of
cable is being manufactured for the first time, or, for other reasons a
prompt inspection of the initial quantity made up is advisable, the sbove
1imits will be waived for the first inspection. If the available tank
space will not permit immersion of the quantitiaa 1isted, the balance of

dhos madcawi Al alhat)l hha wande Paw dwundd ada Immanal an an annan . ae ¢ha veaerd Anee
ViU NS vOl L84 Jilald VO s TauUuy 4V AINITIOUS.G W JLIBNGCE OLAWVE) @G0 DYWL &Y VIV HIUVLAVEED

1ot is removed, I1f tha size of the ordar warrants assi gnment of an in-

- - wwerves S - - e wmss mess

pactor to the factory contimously, the minimum requir rements will be

.28
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waived and the material inspected as offered. but in sampling for control
taats the above named cuantities shall be considered as lots in aelectmg
the required number of aamles and computing averages.

b.2,2 Approval tests. -
8,2,2,1 Object. ~ The ot bject of these tests, to be made in a Govern-
ment laboratory or-at the manufacturer's plant, on samples submitted by

=~ Assdos = [ -‘.nuA Al ane anntrant. 4a o datd 4 ne at

the contractor pr;l.ox' 16 the award ¢i any conuraciy,; 28 e ce termine whether
the bidder is prepared to furnish an insulating compound ani conductors
that meet the electrical and physical regquirements of the specifications,
Thens tests may be repeated, in a Government laboratory, on one or more
samples selected at random by the inspector from material offered on any
ordar, to determine whether such material duplicates the properties of

the original sample, If the order calls for jacketed cable, such samples

may be selected after vulcanization of the jackets.

k2.2.2. Tegt samples. - Samples of nom-loaded cable shall contain

not less than 100 feet of insulated conductor made up in accordance with
the specifications for the type of cable under consideration. In the case
of continuously loaded cables. the sample shall consist of two 75-foot
lengths of insulated conductor twisted together to form a pair, or 75 feet
of the taped core. In the case of cables requiring an insulating belt or
Jacket over the conductors. the sample shall consist of 75 feet of the
jacketed core, All samnles shall be plainly tagged with th
A
L)

P Py -] -~ onon ——
name, the compound number assigned by the manufacturer

the specification under which 1..e sample was made,

asmiado ndoceaace § o
SNUl&courer"s

£
the number of

'I
Qi

Lk,2,2,3 Extent., - Approval tests shall include all tests of the
sa.me insulating compound specified for the particular type of compound
under consideration, and all such tests shall run for the maximum periods

for each t.ype of tesr, specn:.eo. 'nd the sample will be considered as con-
forming to the rcun.rmnuuw when the av -] in o :

VMY Vi WWOU W vwiisws bR WIS BT poNs N

exceeds the specified limits by more tha -ten p;r .en;.. Al'.l -the electri:-
cal tests specified for the particular type of cable being tested shall be

_made on & 50-foot length of the conductor or core. and the sample shall
conform to the limitse specified,’

4,2.2.4 Wo -= The mamfacturer shal) state in the
bid the mumber of the compound which he proposes to furnish, and no bids
will bs considered until this particular compound has been tested and
spproved. (The conductance of approval tests and tabulation and approval

;f ;esulta require a period o at least 35 to 40 days., As the award of
contracts usually cannot be held up for this period after bids are opened,
it is suggested that samples be submitted well in advance.) After approv-

. 29
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‘Jl

al.has once been obtained for a given compound, the sutimlission of addi- =’
tional samples will not be required prior to submission of subsequent bids
unless the type of cable apecified ditfers materially in construction from -
the lampla orlglnally submltmeu. The uovernmsnt reserves the right. how-

ever, to repeat approval tests on samples selected by the inspector from
the materlial offered on any order.

4,2.3 Control tests. -
L,2,3.1 Object. - The object of thess tests, to he made on samples

selected by the inspactor from each lot of material offered during mamue
facture. is to determine the uniformity and quality of such materials,

uonTr01 tests will includ e tesns of the stranded conductors., insulating

compound, armor wire, jacket compound, and other materials used,
4.2.3.2 °  Tinned conductors. - Samples will be selected after strande
ing from not less than ten per cent of the coils or reels offered in any

one lot, and not less than five test specimens shall be prepared from
~ach sample for each type of test specified. If more than five par cent
of the test specimens fail to pass any of the tests, the entire lot may be

rejectad,

"-"-ga,., Ineulatine arnd dackat compounds, - Tests for L‘?Shlati‘ﬁg
and jacket;compounds shall be made as specified for the particular type
cf insulation employed, '
k. 2,3,k Armor wire. - Samples for tests shall be selected by the

inspector from not less than 10 per cent of the colls, but in no case less
than three samples shall bs taken. +f more than three _per cent of the

samples fall to pass any of the tests specified under Section 3, the entire
lot mey be rejected. If not more than three per cent of the samples fail,
a second set of samples, consisting of two specimens from each of the coils

from which the original non-conforming samples were taken, shall be cut
and tested for non-conforming properties, If any of these samples fail,
the purchaser may reject the entire lot, Rejacted lots may bs reworked
by the supplier and resubmitted for inspection., Semples £hall be selec-
ted at the factory where the armor wire is to be applied to the cable.

L 2. 1.8 Mierellaneons matarials. o

s2ale Saucellaneous raterdals. - Materials shall bs inspected
and tested in accordance with the specification for the material under

A all-G L=~ cllicatlo Varw ot a  WIRAWA

consideration, If no definite tests or req irém;;%s are ;;;cified. the
inspection and quality of the material shall be in acco~dance with the
standard commercial practice.

e o~ 1. . - 2 2
ho2.4 Routine ieats, -
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- 4,2,4,1 mmau_tgm. « Each completed length of insulated-
a_ el medd aw 2md halawe Slhha ccnenVdacdd o ~

conductor after vulcanization and before the application of any covering,
shall be reeled through water and immediately immersed in fresh water at
room temperature for a period of not less than 16 hours, after which per-
jod of time and while still immersed it shall be subjected to the voltage
snsulation and capacity tests specified in Section 3 or other applicable
specification, Each 1nd1vidua1 length that meets the specified require-
ments shall be accepted, Each length that fails shall be rejected,

4.2.4,2 Core. = Each completed length of core shall be immersed

in fresh water for a period of not less than eight hours, after which
period of time, and while still immersed, it shall be subjected to test
for voltage, insulation resistance, and the properties specified in

Table VII, or such other electrical properties as may be specified for the

type of cable being manufactured, For the purposes of this paragraph, a

length of core shall consist of all insulated and cabled conductors to-

" gether with such tapes, filler;, jackets, and other protective coverings

as may be specified, which are applied prior to the armoring operation.
If the core consists solely of a single taped and insulated conductor,
the core tests may be omitted, If a lead sheath is to be permanently
applied, the core may be tested dry after application of the sheath. If
no armor or lead sheath is specified, the ocore test shall constitute the
final test,

h,2,4.3 Completed cable. - Each completed length of armored cable
shall be immersed in fresh water for a period of not lese than 48 hours
and shall be subjected to vol..ge, insulation and copper resistance tests,
and such other tests specified in 4,2.4,] as the inspector may desire,

In making all electrical tests, all metal parts of the cable and all con-
ductors not under test shall be grounded. Each individual length that
meets the specified requirements shall be accepted. Each length-that -

" falls shall be rejected, but may be repsired in accordance with 4.2,5 and

retested.
4,2,5 Bepairs. -
2,5, canmleted core and cable. ~ Lengths of core or compleud

cable that fail to meet the routine tests outlined in 4.2.4 due to a lo-

.calized fault or faults may be repaired and reoffered for inspection,

4,2,5.1,1 S$here repairs or joints are made to the core, the work
shall be performed in such a manner that all parts affected in the process
shall be as strong and durable electrically and mechanically as the re-
mainder of the core, Where repairs are made after armoring, the armor may
either be spliced in acoordance with the method desoribed in Section 5 or
the armor may be laid back in its m-ieiml position and electrically butt

welded. If the armor is welded, the joints in the several armor stranda
shall be staggered over a distance of not less than thirty (30) feet, and
the welds thoroughly coated with gino (not tin),

n
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&,2.5.1e2 repairs are made to tnq core beiore amormg. the mum- v/
‘ber of repairs or splices shall not exceed one for each one thousand feet
m—na Bun Ao Vamwmadbh cccedane cocen—l e TS ool s mee moadae =a@®dow —cocccel eom
DI COT'® 1INl Wi JOINE VIl WIRMUOIT I'UPaLT e &l PALIDS 819 WMaUB &l Vol arruliiigy
*ha mumhaw A€ nanadine Aavw anldaaes ahall nad avasad Ana faw aanh Tansdh Af
wio IIUIWJ Vhd & UhpGdd & Wi vyqu SlRAd WYV UAVWIOE WiV 4&We SGawil 4LVIIRVIL Vi
completed cable not exceeding five tbw....-..nd feat in 19..gfh with one ad-
d

feet or fraction thereof. providad that
than one thousand feet apart.

b.2.,6 Final tests. -

fa ;ni. N ___ e 2 @_ s _ o o _ a «aw_ =& a_ma
%e2+001 Carioad Jjengths, - If the contract calls for delivery of
dlae 2alVTa addbheoc —cmMVldacd wmw ccmemad e aceaT ced W icndbc cced 2% .3 2o
LI Galllo BSLUITT Splittu I @CMUICU 411 O 208U LOnguId I CULIBCG a
onandnls aan. ansh s anland Tancoth ahnll ha amnhdantad ¢4 a waldana +and
BVAIMVAR WwWEL 9 VAW VAL LALVEE LW WS UG WO UHUJUU\IUU W & VV‘UHGU VoL Ve
insulation resistance test, and conductor resistance test before ship- -
ment. Each length may be tested wet or dry.

k.2,7 Electrical tests. -

4,2.7.1 Yoltage tests, - AC or IC ‘potentials as specified _shall be

mneed ad e

POl ALUUD
Vi W VAW

divided into two gro

§,2,7.2 Wﬂw. « The test shall be made with
a direct potontia‘l of not less than 200 volts, app'hed for a period of one
nu.rm'w between the conuucr,or under test and ground. A ga.wsnometer of

e and e d el A A—-- - Loan AL _ —f en el A A &% _ _ 4 _
au&bav.u.e BBIIBLDIVJ.Toy Bﬂl.l..l. W P&t a 1n Wneé CLIrculuy L0 1naicate e
Areveneand ™ha acnd adeornna ahatl ha nn-nn‘ md Yrer Anmmawdons o AN andd acm oAl
& Filve AT A VDADVAIAY JliGLl VO vV 4 J wIin Bl CIIT UTL LYC LALUN V4
the galvanometer after the potentisl has been applied to the cable for
one minate with the deﬂection obtained when the same potential is applied

to a standard of known resistance., The result shall be expressed in meg-
Jhms per 1000 feet, and when corrected to a temperature of 60°F,, shall
be within the 1imits specified. If required by the inspector, tests shall
be made to det.erm;.no the tempernture coefficient to be applied in making
co*x‘-‘r-‘ectlons. In any case tne contracwr snall mrni.sh a table of temper-

adeiasa o o= am e

01-! - ann- N oA o _____ &
avure uw;;a.c.uml.a cuwrlng the rargo from -N ' VO JUF, 10Y €& CcOmpouna

b.2,7.3 Capacity and conductance. - Electromtic capacity and con-
ductanoe shall be measured with an alternating current bridge of suitable
design at such frequencies as may be specified, In making these tests,

all conductors not under test and all metal tapes, sheaths, or armor shall
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be grounded. Mutual capacity shall be taken to mean the capacity between

each two conductiors which will form a pair under operating conditions, In
measuring capacity. provisions shall be made for balanci=mg both thé resista

amnn and manntanan asamrnananda in rwdaw- +n t\\'ﬂ' adn catd afant Aane m 1') wadand e
qubu alIIlJ I Cauvvalive LUNINJIICIILG Ll Viues UUGLII Savlsl BV VUL Y 1WA MPYARIIVO ¢
If a measurement of the conductance or power factor is specified, their
values shall be c lculated from the rewistance component.

2,74 Capaclity unb e, - Capacity urnbalance tests shall be
made with a capacity unbalance set of suitable design. Each quad shall
be tested for side to side unbalanre. and for unbalance between the phan-
tom and each side circuii. Tests shall also e -made between.pairs in
separate ouads or betwean pairs in quads and adjacent pairs in interstices

whan snsh +ae a Aaecimatad hv the inenantor. In twn nanduntar nahlaa
VIINIAI Ol we =4 S UL VUNE Wy WAl AW PNV Ww Wl g i) WY/
ca

the differenc apacity to ground of the two conductors sh

S aR) Lol

+ e
S
€

" ceed 2-1/2 per can1 of the quclfied capacity to ground. The capacit; Ln-

balance expressed in micromicrofarads. shall not exceed the limits speci-
fied per 1000 feet. In my length of cable other than 1000 feat, the
capacity unbalance shall not exceed a value obtained by multiplying the
iimit specified by the square root of the ratio of the length in question

o ANNAN Fand
VU LVUUVU 18T L,

4.2.7.5 ' Inductance and effective re"'is‘l',agc_‘e= ~ When specified, the
inductance and effective resistance of each two conductors forming a pair
shall be measured with a suitable aliernating current hbridge at the freq-
uencies specified. The distant end of the pair under test shall be shorted.
A testin& current of five milliamperes shall be appllied to the conductors

under test,

‘D

b 2. 7 4 AMtornatins eurrart Pridos aand nmant = Tha Aaréw
tale? el a2 TNASAIN CUTTIONL Criope SOVaPment.. <1 conur

supply suitable bridge equipment, source of testinz current, and detector

equipment for accurately making the various alternating current measure-

ments specified, The power source shall be capable of delivering a test-

ing current of the magnitude and frequency specified, and a variable con-

trol and milliammeter shall be furnished for regulating and measuring-the -

output. The bridge equipment shall be capable of measuring the desired
& 4 W »

mvvmrmamnd o vy av fantmnney alf --4 Tana 6\.\-.-; memn mmsed de NN T ________ =2
COMpPONSTits Wiln &an accuracy ol JIUL AQSO viianl vue pdi'v LN 1VVU, 4 §éveral
tyoes of measurements are to ba mzde with the same hridre, 1t ghall has
g -~ O NRaskien LS QT W 00 alle WAL v Salne UIAUEEe, LV Sliaiis O8
equipped with reliabla switches that will permit rapid shift from one cir

unbalance measurements shall be made with an equal ratio bridge to which
the two circuits between which the unbalance is to be measured may be con-
nected at the same time. Balance shall be obtained by lntroduction of

" capacity in the proper arm or arms, The capacity sa inserted shall be

continuously variable and direct reading, and calihrated in increments of
not more than 10 micromicrofarads The detector may be of either ih 4

8%l M nrd We [-%4 - e ST MW Wew vwd Gl WLITGL ulle ‘V.L
ual or audible type, but if visual, arranhemente °ha11 be made for using
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headphones when desirad. The sensitivity of the detector, when used with. ./
any of the bridge eguipment with the specifiod current strength, shall be
such that an unbalance of one part of 1000 of any component being measured
can be readily detected under normal operating conditions. All testing
equipment and associated apparatus ard wiring shall he so designed, and,

if necessary, shielded, that harmonics, microphonic noises or induced
currents will not interfere with obtaining a sharp, well defined nuall pdnt.
It shall be so designed and assembled that consistent results and rapid
manipulation are possible, and, if not direct reading, so arranged that

the results may be rapidly computed. The contractor shall furnish the

e & e - and an. A8 _
purchasing officer or inspsctor in advance with a description, wiring dia-

gram and operating instructions covering the equipment to be employed, The
inspector shall satisfy himself, by frequently checking the equipment
against the calibrated standards, that accurate and satisfactory results
are obtainable,

4,3 . Test Regord. - A complete test record in tabulated form

shall be prepared by the contractor covering all tests required by the
specifications. Duplicate copies shall be furnished the inspector who
shall certify one copy and forward it to the purchasing office, The con-
tractor-shall prepare such additional copies as may be required for his
own files and these copies shall be certified by the inspector when so
requested. No cable shall be accepted or shipped until the test records

have been completed.

Se - PREPARATION FOR SHIPMENT | J
5.1 Factory Solicing. -
5.1.1 Splicing for shipment. - If the order provides for cable

to be spliced at the factory before shipment, either hefore or after ar-
moring, the order in which the lengths are to be spliced together and the
arrangement of the cornductors in the splices shall be determined from a
eplicing diagram, which shall be furnished to the contractor by the pur-
chaser or designated inspector upon completion of the required balancing
and crosstalk tests, 'All splices shall be made in accordance with this
aplicing diagram; - :

5.1.2 WL&%M- - On all cable splices made by the
factory, the conductors (and metal tapes when specified) shall be butt
brazed or soldered. The insulation and jackets shall be vulcanized in a
suitable mammer, The splices shall be so made that all parts affected in

the process shall be as strong and durable, electrically and mechanically,
as the remainder of the cable, ;

5.1.3 Armor _splicing. - On cable spliced after armoring, the

..... | " | - _

armor splice may be made by laying back the wires in their original posi- .
tion and electrically butt welding as specified in 5.1.2 to form a complets

34
BN,
.
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splice, or the armor wires may be luid back in position one at a time
parallel with the splice, As an armor wire from one side is brought into

. position, one from the opposite side should be laid in place beside it,

so that they will interlock in the center of the splice., Care should be
taken to remove the sharp bend at the temporary serving. The wires should
be evenly distributed around the splice and squeezed into position if nec-

P P g o o o s 2% oceem PR P -_AA

eéssary with cable splicing clamps to form a smooth round spiice, as small
in diameter as possible. Place a serving of 10 turns of 0.134 inch diam-
eter galvanized iron serving wire around the center of the splice, draw-

ing it as tightly as possible with the serving stick. On each side of
equidistantly around the splice, bend them back over the center aervinp.
and hammer and squeeze them down snugly with the other armor wires to
form sn interlocking joint. Serve the balance of the splice with 0,134
inch diameter galvanized iron serving wire, drawn as tightly as possible
with the serv1ng stick. If tne armor is smaller than 0,134 1nch diameter,
the serving wire shall be of the same diameter as the .armor, Lo start

_ this serve, select four armor wires (six if the armor is 1izht) spaced

the serving, loop the serving wire around one of the armor wires and lay .

the end parallel with the armor so that it wil) project beyond the farther
end of the serving, When the serve is completed, the two ends of b- serv.
ing wire should be twisted together for an inch and hammered down parallel

with the serve., Start each serving as close as possible to the center serv-
ing, and serve towards the ends of the splice, On jacketed cable, the final

~ turn should be made and secured about one inch before the end of the jacket

is reached, taking care that the armor wires do not injure the Jacket while
serving. Un non-jacketed cable~, the serve should overlap the original
Jute an inch, Bend the armor wircs back over the serving toward the lock-
Joint, hammer them flat against the serving, and cut them off as short as
possible. '

5.1.3.1 Serving stick. - The serving stick or device used shall be

8o constructed that it does not matprially injure the galvanized coating
of the serving or armor wire during the serving operation.

5.1.3,2 MNumbering. - A consecutive mumber will assigned for each

splice on the splicing diagram. Each splice shall be marked in duplicate
with this number by means of bands of iron wire placed on the cable st points

or

=2 B FeTTERE Wes Weite  woeaw, —l SV Mudd IVD

three feet from each end of each splice, The number of turns of iron wire

so placéd shall coincide with the-number of the splice. In order to facil-
itate counting, the turns shall be applied in groups of five turns with a

P JU—

.one inch spacing between groups. bxamplet Splice No. 12 would consist of
two bands .of five turns each and one band of two turns,

&
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minutes in accordance with the DC voltage limits specified in Table IV, o’

5.2 Reql Shipment. -
5:2.1 Genergl. - Yhen the order provides for cable to be placed
on reels, the actual lengths of the cable on reels, after the final in.

spection at the factory, sha]‘ not be less than soecifiﬂd in the order.
EBach Jength shall be wound on a separate reel unless otherwise stated.

The reels shall be substantial and able to withstand such reasonable hand-
ling as they are liable to receive in transit, The diameter of the drum

-shall be large enough to prevent damage to the cable. The head of the

reel shall be provided with a slot, through which the inner end of the

cabls will bs accessible for testing. The outer end of the cable shall be
securely fastened to the inmer side of the cable head so that the cable
will not come loose in transit. All reels shall he inclosed with woodern
laggzing securely attached to the outside langes of the reel.

5.2,2 Marking. - The reel shall be plainly marked to indicate

the direction in which it should be rolled so as not to loosen the cable
on the reel, The head of each reel shall be stenciled or lettered with
waterproof ink or paint as follows:

Contractor'!s name and addresse.

Name and address of consignee. .

Contract and Item No, 4
Quantity and Type No. of Cable

Reel No.

Net weight of Cabie.

Nvt 'U.I.sllb lll “QU.LO

Expiration date reel returnable for credit,
(Month-Year) (as apnlicable),

5.3. Carload Shipmant.. - When the order provides for shipment of

- cable in one length or various lengths in carload lots. (gondola cars).

the actual length or lengths of the cable after final inspection at the
xacnory snall not be less than speclllea in the order. The cable shall be -
coilsd in fiat sven J.E_‘y‘ei‘s. auuru;ng at the outside and worxlng toward the
center of the ceil, stopping at 2 point where turns will not lie flat and
excessive bending wi]l become injurious to the cable, the diameter cf the
inner coll being dependent on the size and type of cable being coiled.
The cable should then cross over to the outside again and successive layers
be made in a similar manner., The cross-overs shall be distributed so that
they do not all appear on one side of the coil, Pieces of dunnape slight-
1y thicker than the diameter of the cable should be placed alongside the

modMa acm ol e —— _ = e _ -
Cavle On sach Gross-oOver 806 that excessive weight will not faJ.L on r.nls
part of the ceble., The ends of the cable shall be brought out clear of

. : 36
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the coil for testing purposes., Tie cable shall be properly braced with
he cable shall
e
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tached showing the following information:

Contractor's name and address.

Name and address of consignes,

Contract and item number,

Quantity and type number of the cable.

Net weight of cable,
A WP RQ
e LS & bt
6.‘1 . . lllkﬂmlﬂ,d_,_ugg. -
6.1.1 Insulatine compound, - The 1nsu1ating compound covered by

this specification is intended primarily for use as a conductor insulation
or as an insulating compound or belt for submarine communication and com-
munication contrcl cables and for shore and underground sections of cable

oted d4hanatn T+ mav slso be nasd for athar rAdaress
connecisd nereilc, 41 may aiso be usea for other unaergr avund cao.ms par-
ticulerly in damn locations The nronartise of tha dmaulablms mamea
=N Vb TR A deis WAL aWwil vaiew ¢ LU 3 ux..n.a LVAUSG VUi LI 45iIDUudd Vil bUlllpUU.llU
are low die;ect i constant and power factor, low water abeorptien prop-

6.1.2 Jacket compound. - The jacket compound covered by this
arand Planddon da dmdamdad medmand Ve Pore tice on 2 mnmdtantilon 2anbad
SpEeCiiiCalilon 4S8 ANIEeNaGed praimariliy 10r use as a prouective Jacxet over
tha armar of submarine naohlec e Nratantian asained ahwmooinn ~w $bha

W QAT Wi cRUnQL MIT vavabo ao pAa VWl LUl gagddiio v aoraSiin O e COoTre
rosive action of the bottom coils in which it is laid. It may bhe-used

for an outer jacket of non-armored submarine or underground cables, The
properties of the protective jacket compound are good aging, stability of
physical characteristics after prolonged immersion, and ability to-protect
the cable from abrasion ‘or corrosive action,

Notice, = When Gov
filoArs -2 =0

When vernmen awings, spec ons, or othser d are
used for any purpose other than in connection with a definitely related
Government procurement operation, the United States Government therehy
incurs no responsibility nor any obligation whatsoever; and the fact that

the Government may have formulated, furnished, or in any way supplied the
said drawings. specifications, or other data is not tr be regarded by im-
plication or otherwise as in any manner licensing the holder or any other

person or corporation, or conveying.any rights or permission to manufacture,
use, or sell any patented invention that may in any way be related thereto,

Custodian:
U. S. Coast Guard

37



) AL Tl SRR S PR

R R R

Downloaded from http://www.everyspec.com

(a



