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PART J=-PRODUCT INFORMATION

Section 3-19: Wire, Cable and Assemblies
(Except Magnet Wire )

New Developments

4 An insulated electrical conductor
core, produced by the extrusion of a
tube of poiyethylene insulation which
is simultaneously filled with a sodium
conductor, has been made in various
types for experimental 15-kv direct
burted underground and aerial cables.
Samples up to 138-kv have been made.
The cables reportedly are more fex-
ible, lighter in weight, and hoild
promise of being more economical
than conventional cables. Larger
cables are expected to weigh 30 per-
cent less than conventional cables. The
sodium metal is inherently so flexible
that it can be used in solid form and
therefore does not have to be stranded
to achieve fexibility, regardless of
conductor size.

One pound of sodium, costing about
17 ceats, will conduct as much elec-
trical current as 314 pounds of cop-
per or 134 pounds of aluminum.
However, the insulated sodium con-
ductor will be approximately 45 per-
cent larger in diameter than a con-
ventional insulated copper conductor.
Sodium is highly reactive with oxy-
gen and water but, when encased in
the polyethyiene insulation, it is said
to be handled with ease and safety.
Hazards encountered when the insula-
tion s faulted have been found to be
minimal according to tests carried out
under actual usage conditions. Since
sodium has virtually no mechanical
strength, special terminations are re-
quired to permit the cable to be con-
nected to equipment.

Product and process patent applica-

tions covering this new development
have oeen filed by Union Carbide
Corp.

4 Epichlorohydrin  elastomers  for
wire and cable jackets and other uses
are made in two types, 2 homopolymer
called CHR, and a copolymer. CHC,
which is a copolymer of epichloro-
hydrin with ethvlene axide. Excellent
ozone resistance, high impermeability
to gases, superior chemical resistance,
and low temperature flexibility are
some of the features reported. B. F.
Goodrich Chemical Co. bas intreduced
the new rubbers under license from
Hercules Inc.

{ Polysulfone thermoplastic reported-
ly provides a tough, abrasion resistant
wire insulation that maintains its elec-
trical and mechanical properties from
—150° to over 300°F for extended
periods of time. The material also
offers high temperature cut-through
resistance as well as fabrication char-
acteristics that permit thin coatings
{down to 1 mil) to be extruded onto
wire. Other features claimed include
unusually good thermal stability, oxi.
dation resistance. and celf-extinguish-
ing properties. The resin is supplied
by Union Carbide Corp., Plastics Div.

4 Trends noted by various wire pro-
ducers include continued acceptance
of high streneth copper allovs, in-
creasing usage of croszslinked polyv.
ethviene, and grawing recognition on
the part of suppliers for materials
which not oniy provide Improved

-
4

properties but also which preess-
readily. Hudson Wire Co. notes tha
in the ultra-fine stranded wire range.
where absolute reliability is required
it is feasible to use pure silver wire
instead of copper wires with protec:
Hve coatings of silver or nickel plat:
ing. This allows for slightly increased
conductivity (108%}, the elimination
of any possibility of corrosion, and
15% reduction in tensile strength
compared with the equivalent con:
struction of silver plated copper.

4 A thermal barrier system for pro-
tecting communications cable cors
from heat during cable manufacture
is based on a foamable latex apptied
variously to metal or plastic tapes used
as shields or wraps for the cable core
While the foam has relatively 90“
electric strength, it i3 so effecnve 3
thermal barrier that it gvoids any
temperature requirement for az cors
wrap placed beneath it. The electrictl
function is provided by a low-codt
plastic tape. such as polyethyleng
with no danecer that the heat of extr®
sion could i impair its electric streng‘lﬁ
The foamable latex coating may
foamed either by a pre-heating pl'g
ess immediately prior to the extrusio
of the jacket or by the heat of exlIE
sion itself. Test results indicate 1
most desirable form to be a metal tap%
coated on both sides with an adherest
polvethvlene copolvmer and with d’
foamable coating on one zide.
results in a cable with a jacket bond
to the metal shield. Supplier is Do
Chemical Co.
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" Metals which are used for armor
provide many different types of phys-
jeal protection. Properties of typical
metals are shown in the tables on
gther pages-

#
Flilars, Inswiation,
And Jocketing Materlois

tAs previously defined, a filier is
geed in multi-conductor cables to oc-
fupy the interstices formed by the
asmsembly of the insulated conductors,
Bius forming & cable core of the de-
fired shape, usually circular. Fibrous
fillers such as jute and cotton, in-
grganic fllers such as asbestos and
fiber glass, and plastic fillers such as
;olyethyiene and PVC are commonly
wsed.
iQuite naturally, the primary in-
sulation on a wire or cable is used for
fnsulation purposes. In those cases
where the primary insulation is the
only covering, it may also be consid-
ered to be fulfilling jacketing func-
tions. Jacketing provides protection
sgainst moisture, solvents, acids, alka-
lies, fungus, chemicals, heat, radia-
tion, and physical abuse such as 2bra-
gon and cutting. Jacketing also holds
table elements together and prevents
contact between shielding and greund.
;h‘_'l'he method of applying the in-
sulation or jacketing material will
mfluence end properties. Application
methods include braiding, extruding,
wping, and dip coating. Different
forms of the same material may be
:pplied by difierent methods with dii-
jetent properties resulting,
i.NearIy all of the materials used for
rimary insulation and jacketing have
been described in other sertions and
gaders should refer to sections 3.1,
2, 33, 34, 3.7, 310, 311, 3.12,
3-;3, 3-15, and 3-16 for additional
ils. In some cases, information on
- - M
mpgnet wires in section 3.18 would
&0 apply. It also should be remem.
ered that fibrous materials are often
oated or impregnated. Highlights of
Tportant insulating and jacketing
aterials will be briefly mentioned in
¢ discussion that follows with refer-
xes to the sections in which addi-
mal general data may be found—
et many of these materials are spe-
dly compounded for wires and
Jﬂﬁ, readers should consult the

7

manufaclurers for specific data.

Acrylic—available in fibrous form
for yarn servings and braids. Aerylic
coating and impregnant alsc avaiisble
{mostly for other uses). Other syn.
thetic fibers find greater use for wire
and cable insulation than the acrylies,
In general, acrylics offer desirable
physical snd electrical properties and
good resistance to most chemicals and
weathering. For speciel purpose in.
sulation, acrylic elastomers can be
used—-they provide excellent ozone
resistance and good aging properties
but chemical resistance is spotty—see
section 3-11.

Anodic Films—most of the pub-
licity and possible potential for anodic
fiim insulation (aluminum oxide coat-
ing on aluminum conductor) is con-
centrated in the magnet wire appli.
cation area but some other wire appli-
cations have been suggested. The coal-
ing is thin, space.saving, inorganie,
and resistant to extreme temperatures
{3600°F melting point). Ahhough
anodic film insulated conductors can
be bent and processed without ruptur-
ing the film, flexibility is limited rela.
tive to other insulations,

Asbestos—fbrous ashestos wire and
cable insulation i3 used in the form
of yarn servings, felts, lap, roving,
and braid. Asbestos reinforced or
combined with other materials also is
used. Where space is important, as-
bestos papers and purified asbestos
papers may be used. Commonly, felted
asbestos insulated wires and cables
are available with all-ashestos insula-
Hon, in combination with varnished
cambric (where moisture is a factor),
or in combination with 2 thermo-
plastic (for switchboard work}, The
ashestos felt is impregnated with
cither & flame and heat resisting com-
pound or a Aame, heat, and moisture
resisting compound. Suitable for Jow.
er voltage work, ashestos provides ex-
cellent heat and radiation resistance,
non-Bammability, fexibility, and re-
sistance to most chemical conditions.
It is used for power cable, rheostat
wire, apparatus cable, lead wire, range
wire, appliance wires and cords,
mining cable, and other applications
where heat is a problem. See section
3-3.

Buzyl  (lIR-Isobutylene-Isoprene)

Rubber—-—a polymer of isobutylene
with small amounts of isoprene,
this “is an increasingly popular
insulation and jacketing material.
When propetly compounded, butyl
rubber is charscterized by excellent
resistance to oxidation and aging, ex-
ceptional ozone resistance, and very
good electrical properties. Resistance
to moisture, physical abuse, and
chemicals is also good. Applications
include low and high voltage power
cables, apparatus and equipment
leads, control cables, and various
other cables. It is alkali-sensitive and
may revert under hot. wet conditions.

See section 3-11.

Cellulose Acetate — available in
varmn form for wire servings and
braids as well as in film form for
taped insulation. These materials are
characterized by very good electrical
properties per unit thickness. They
are non-corrosive with moderate to
good resistance to chemicals. The film
has been used for lead wire insulation,
Moisture resistance is good. See sec-
tions 3.3 and 3.13.

Ceramic—ceramic jnsulations are
available in the form of fibrous
sluminsa-silica yarns for servings and
braids and also in the form of coat
ings. Heat and radiation resistances
are excellent. Manufacturers should
be consulted in regard to flm flexi-
bility and uses. Ceramic beads are
another form used to provide physical
separation. See sections 3.3 and 3-16.
Also see mineral insulation below,

Chlorosulfonated Polyethylens —
this vulcanizable material has good
electrical properties and exceptional
resistance to ozone. It has very good
resistance o oxidalion by sunlight,
weather, chemicals, and relatively
high temperstures, Although resili-
ence is generally lower than that of
natural and synthetic rubbers at room
temperature, it is equal or better at
212°F. Tt is relatively resistam 1o
oixs. flame. and moisture. It is being
used ir some inslances for integral
insulation jacket applications. See
section 3-11.

Couon—colton is used for servings
and braids. Flexibility and strength
are good. Treatments are required 1o
provide chemical and fungus resist-
ance. Heat resistance is limited. See

Section 3-19: FWire & Cable 407
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"the spplication. PYC is probably the
(most versatile of the lower cost, con:
ventional temperature wire insula-
tions in round and ribbon forms. See
section 3.10.

A conductive viny! is used in many
cases where shielding and mechanical
P;—ou:f;tion are obtained at the same
ime. '

Rayon—this is a synthetic used for
varn serving and braid applications
generally in the same applications
where cotton can be used. See sec-
tion 3-3.

SBR is a styrene-butadiene co-
polymer synthetic rubber character-

ized by good electrical properties and

moisture resistance. Ozone resistance,
physical properties, and chemical re.
sistance are generally improved by
blending with other materials. In this
respect, it should be mentioned that
both the synthetic and natural rub-
bers are not always used “straight”
but can be blended with each other
and other products in order to im-
prove properties. Thus, this discussion
runs the risk of over-generalization—
wire and cable producers should be
consulted for specific information. See
section 3-11.

Silica—silica fibers produced from
melted quartz offer properties similar
to fiber glass but even higher heat
resistance (above 2000°F), They offer
possibilities as yarn servings. See sec-
ton 3.3,

Silicone rubber ——silicone rubber

extrusions offer rewention of good
electrical properties, resilience, and
flexibility after long-time heat aging
at class 180 temperatures and higher.
Excellent ozone resistance, low tem-
verature flexibility, long life, low
moisture absorption, weather resist-
ince, radiation resistance, and corona
-esistance are other characteristics.
lesistance to some oils, solvents, and
irong acids s relatively poor. Air-
raft wires, nuclear cable, lighting
:jre, power cable, control cable, ship-
oatd cable, beat and cold appliance
ires. Jead wires. hook-up wire, igni-
on cable. fixture wire. and nuclear
1ble are uses.

In the field of high lemperature

ires and cables. these advantages
wat fonger service dife. improved
:rlormance, safer operation, and sav-

ings in weight and space. While gen.
erally specified for 200°C continuous
operation, siliconc rubber has been
known to maintein its physical and
electrical properties after short time
exposure at 313°C. Electrical prop-
erties remain stable over a range of
temperature from extremely low to
230°C,

One of the most desiralile charac-
teristics of siiicone rubber is that
when burned it produces an ash. This
ash. held in place with fiber plass
braids. will continue to be an insula.
tor. Radiation resistance is superjer to
other alternative high temperature
materials lying within the range of
5x 107 to 1 x 10° roenigens. See sec-
tion 3-11.

Silk—used very little today as yarn
serving and braid. See section 3.3.

Varnished Cloth—tape wraps of
varnished cambric for insulation of
wires and cable offer properties that
lie between those of rubber and im-
pregnated paper, This applies to di-
electric strength, fexibility, resistance
to moisture and heat, and hardling
cable connections and terminations.
It provides a greater measure of mois-
ture resistance than paper. In dry lo-
cations, it may be used without a lead
sheath. It can be used for low and
moderate voltage cables, See section
3.7

Vinylidene fluoride—this thermo-
plastic resin, a fluorocarbon. is char-
acterized by very good mechanical,
electrical. and chemical propeniies. In
primary insulation and in jackets for
multi-conductor cables, it has per-
formed successfully at temperatures
from —80° to 300°F. The material
can be easily extruded, or applied as a
film. or solution or dispersion coating.
PVF. offers excellent resistance to
abrasion and cut-through. Radiation
crosslinking provides improved heat
resistance. Applications include hook-
up. control. aircraft. lead. and com-
puter wires and cables. See section

3.10.
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Prodects Covered ia this Sectioa

Listed According #o lnsuiatien oad Jacketag
Moterials Used ea Wire

Acrlic (7. 29, 58}

Angdic fitms (42}

Asbestos (3.7, %, 13, 15, 19, 31, 4l, 47, 53, &8, 7.
Bl 3. %)

Butyi rubber {2, 7910 11 13,18, 35, 29, 30, 3,
32,33, 41, 4,51 59 73 77 81, 9%0)

Cellular or foamed dielectric {2, 4 9, 11, 15, 19,
21, 31, 50, 51, 52, 63 77, 79, B3, 88)

Celuinse acetare (9, 19 29, 36, 51_53)

Ceramic (I, 5, 24, 28, 35 43, 57, 62, &5, 94. 98)

Chiorowlionsted soivethylene 1%, 13, 18 % 29,
3, 32 5), 55 &3;

Cotton {7, 9, 11, 16 18, 19, 21, 23 25, 29, 3,
50 85 &4 45 88 §2)

k]

. Ethylene prepriene rubber (4, 9, F1, 13, 1B, 25, 29,

W, 3,4 4 891

Ethylene vinyl acetete (9. 06 21, 29 31, 51, 54)

Fiuoroelostomers (9, 29, 51, 54 72. 92)

Fiorinsted ethyiene propylene (4 & % (1, 13, 18,
19,25, 20, M 38, 40, 81, 52, 83, &4 To B0, 8], B,
&7, 5} .

Gas filted (7, 19, 59)

Giasgs fiber (3, 6,7, 9. 10, 11, 15, 18, 1% 21, 23,
25,031 3436 38 3950, 51, 58, &4, 45 BI, 82,
91, 92}

lonomers (29, 51}

Mice (13, 17,19, W0 84 84)

Hinets! {magnesiom oxide} 1nsviated (29, &7)

Natyeal rubber (4.7, 9, 25, 2,32 46 32 T7. 1)

Neoprene {2, 4,7 9, 11,13, 18, 25 29 X, 32, 33,
41, 46, 53,59 7. 73, 76 77, 7%, 81 %0 2,

Nitrite butadiene (NBR) {9, 25. 2° 44 73 79 8I1)

Miteile butadiene: coryviny! chlorias biend (%, 16,
25, /¥ 3 5T

Nvion {3 4,7 8 9 11 13 {5 1€ 19 21 23 Z5.
29,3132, 33 3¢ 40 45 4b 47 S0 5I 57, 54, 85,
b3, &4 6 TP 73 7 Bl g€ %,

SN fugo T2F 02X B0 .

Fape- {7 lo 28 28 3 4% 59 3¢ O

Fo.va—ice fioe- & ¢ g I, 2329 3 % 7Bl

£n

B, B4 73 7C & BE 95

Fowennvene {1 3 4 5 7 8.9 0 11, 1315 e
FE 19, 21,23, 5. 19, 31, 33, 36, 40, 41, 45, 46, 50,
51,52 54, 39 A3 &4, 73, 76, 77, 78, 79, BI. 83, 88
B9, %0}

Polyethyiene, cremically crossdinked (2. 7. %, I3,
18,19, 21, 25, 29, 31, 32, 33, 41, 46, 59. 77)

Folyethyiens irragiated {3 29, 31, 4y, 51, €3 &5,
#5.

Feivelwlens butciiens (1B 25, 29, 77)

Folyimige fim {4 13 [5 3§ 21 25 29 34 X X9,
48, 53, 64, 45,75, 78, B4, g2, 95)
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Palyimide snamal over FEP or TFE (I, 25, 29, 34
hLAEC VI T o)
Polyphenylene oxice (29, 51}
Pol\rpmp\dqnu (4.8 %95 18, 19 21, 35, 2, 0, W,
%, 51,52 43, 7, 77T, 7L
Nlnulfont (4, 1%, 21, B, M, 51 4. T
Polvutuﬂuomtbylcu (%, 10, 11, 13, 14, 18, 17, 20,

T oA N M N SR, M, T, T T,

o R VI TR AT A )

Palytrifluorochioroethylane (¥, 1D, 18, 25, 2%, 12, W,
B

Polyurethans rubber (4, 7, 9, 14 29 33, 47 51, 73,
7% M)

Folyvinyl chicride (2, 3, 4, 8.8, 9,10, 11, 13, 14, 10,
19,20, 21, 36, 28, 0, 31 33, 35 18, 41, 45, 4§, 50,
61,52, 83, 54,56, 99, 83, M T T, 5.7 8. N,
BO, 81 #2 83 84 A7 B3, W M)

Poiyvinviideas fluorice (3, 4, 0, X, 24, 31, 33, 34,
5i, 34)

Foiyvinylidane fluoride, crosslinked (3, 29, 23 49}

Ravom (4 9 11, 18, 2t, 2% 41 44 $0. 51, 92}

Silica hbers {3, 34, 51, &5)

Silicons rubber {5, 7. 9, 10, 13, 15, 18, 19, 25, 29,
30,031,092, 33 40, M, 45,50, 5%, 72, 73 TT, 78, 7Y,
81, 82, 0. M

Sik {4, 9. 23 47, 53}

Styrane-pytacians (3BRY {3, 13, 11 4 77 %)

Yarn:shed cloth (7, 13, 33, 30, 31, 5%, ®. 77)

Litted According to Application, Function,
Type, oc Farm of Wire

Aerial (2,306, 79, 11,13, 15, 15, 18, 19, 20, 22,
7, 31, 36, 41 44 45 b 48 31, 3% 45 75, 77, B),
34, %0)

Aircraft and missile {3, 4, 5, 6, 7. %, 10, 11, I3, 14,
15, 14, 18, 19, 20, 211, 12, 23, 4, 25, 2. 3, 34 3§,
3B, 40, 41, 43, 45, 45, 48, 50, 51, G2, G4, 55, &3, &4,
85, &b, 59, 71 7S, 76, 77,78, 19, 40, A, 8%, 88, T2,
93, 94, 95, %}

Allay (not iasuiated) (23, 24, 37, 42 44, 47, 55, 78)

Apparatus {3, 4, 9, 11, 13, I8, 16, 18, 19, 20, 21, 22,
29, 31, 34, 48, 51, 54, 55, 59, 63, &4, &9, 74, 80, 81,
3, 90, 95, 94)

Appliance {3 4, 7.9, 10, L1, 13, 55 15, I8, {9, 20,
21,23, 24, 25, 7%, M, 32, M, 3, 41, 47, 51, 53, B4,
S5, 63, &4, 49, 76, 77, T8, 81, 85, 88, 90 95

Armored (3, 7, 13, 15, 16, 18, 19, 23, 29, 31, %, 41,
45, 51, 59, &3, 77, 79, 83, BS}

Automotiva (3, 4, 4.7, 9, 10, 13, 13, 16, 17,18, 21,
23, 25, 32, 4), 45, &6 47 50, 51, S5, £3, 74, TS, 7§,
9%}

Balloon insulated (19, 29. 83)

Bare (nat insulated) (7, 10, 12, 1§, 19, 20, 25, 19, 37,
42, 45, 47, 55, &7, B1)

Building (2, 7, 15, ib, 1B, 21, 2, 45 45, 83, 70, 77}

Cabie terminations {1, 4, 14, 20, R, 30, 32, 13, 18,
4 &1, 85, b, B, 79)

Clad [not insviated) (3 18 20, 29, 17, 84)

Coaxial (2,3, 4,5 67,9, 10, 14, 13, 14, 15, 16, 18,
19, 20, 21, 29, 3t, 34, 36, 39, 40, 41, 43, 45, 45, 50,
51, 52, &0, &3, &4, 89, 7, 77 0, 79, 81, 83, #5, Bs,
B8, 89, %2, ¥5)

Celled(3 47,910, 16,2023, 29, 4, &, 79

Communication (3, 4.6, 7,814 10, Il 13, IS5, 14,
17, 18,19, 20, 21, 2, B, 9, 3, 33,34, b, 38, 40,
41, 43, 45, 46, 48, S0, 51, G4, 5% &3, &4, 45, 59, 71,
78, T, 78, 79, 81, 83, 8, 88, 92, 93, 9%)

Contral (2, 3, 4,7, 8,9, 16, 11, 13, 15, 15, 18, 19,
20,020, 22, 23,0, 31,33, M4 3%, 38, 40, 4, 4545,
48, 30, 51, 83, 64, 55, 59, 43, 64, &5, &9, 70, 71, 75,
77,78, 7% 80, 41, 93, 84, 88, W, 92)

Cordnn[l 7.9,10, 18, 20, 29, 33, 41, 44, 53, 40,
63, 78, %)

Delay (40, 51, 52, 55, 78)

Direct borial (2, 3, 5.7, 8,9 11, 13,15, 14, 18 19,
28, 29. 31, 40, 43, 45, 46, 50, 39, 83, M, 7. M9, 83,
90, 95)

Etectronic {3, 4 & 7.9, 10, 11, 13, {5 14, (7 18
19,20, 21, 22, 23, 25, 28, 31, 31, 34, 3645, &,

St 54 55,83, 64, 6971 73,74 77,78, 79, 80 81,
83, 36 39, 91, 92, 9%, %8}

Fixtgre 4 7,10, f1. 13,1516 18 19,21, 73 %
3F, 25 41 45 31 ) L4 &9 77 78,81 3 33 9%
95}

Ha-necges and assembiiec f4, 9 13 14, 20 2 2
T9 0312 3326 18 40 44 45 48 10 51, K5, b,
4973 76078 7980 41,92, 73, 95)

Heating (5 7 13 17,19, 21, B, 25, 29, 3. 45, 47,
55, &4, 67, 74, 77, T8, 86, 84}

High -emperature (3.5 6, 72 % 10 11, [3 14 15
16, 17,18. 19,20, 21,23, 24, 5, 29, 31, ¥4, 36, X
41, 44 45 47 5] S5 59, &3, B4, 65 A7 &9 T, 7.
77_.'3 79, 81, 868890?|?294?S96}

Ptan uetaas (203 6, 2.9 M 1 1Y t4 1S b 1T
18, 17 20,21, 23 25, ?9, 3,032,133 % 9.8 4
w6 <5 45, 50, SI. 59, 63, &4, 48, 70. 73, 7T, 7B, 7Y,
3, 36, 0, 99)

Hook-up (2.3 4, 4, 7,9 10, 1L, 1315, 14 18, 20,
DB 1L N AN &S 505
SL,5T5 R LTI W 0,
8%, 18 Y 7%

ignition (3, 7,9, 10, 13, IS, 16, 18, 1, 5, 20 X,
41, 4%, 47, 81, %)

Laminated (7, 22, 31, 28, 54 59, 70, X0, %)

Laad covered (2,7, 12, 18, 22 JI. & 52, 0. T7)

Lighting (2,7, 13, 16, 18, 11, 23, 25, 11, 31, %, 45,
. 50 4 6 1D

Line (7, 15, 16, (2, 20. 20 4, 43 77, 81}

Machine tool (2.3, ¢, 7. 10, 1), 15, 14, 18 2 26,
29. 31, 34, 41, 45, 46 48, 51,50, 59, 43, &4, 7T, T8,
88y - -

Mining (2, 3.7 11, 13, 14 15, 26, 18, 20, 0. I,

.4, 57 43 84, 0. T7, 90)

Mator lsad {79, 11, 13 15, [4 18 1% 21 2% 29
31, 34, 36, 41, 46, 81, 5%, &3, 64, 76, JT. 78, 01, 86,
0

Multi-conductor (2, 3, 4. 5 & 7, 9. 10 13 14 18,
16, 18, 19,20, 21, 22, 25, 2%, 31, 32, 30, 34, 36 38,
39, 90, 41, 45, 45, 47, 50, S1, 52, 53, 54, 59, 0, 4,
b4, 85, 89, 70 N, 73,78, 77, TR 79, 00, 81, 33, &,
90, 91, 92, 95)

Plated or coated (net insulated) (&, 12, 16, 18, 25,
9, 37, 40, 4, 55, 8,

Power (2,3, 8, 7, 10, 13 15, 16, 18 20, 11, 5. 29,
31,33, 38, 41, 45 46, 59, 0, & 7T, 19, 81, 83, 88,
)

- Radioasil-talevition (2.3, 4, 6.7, 9, 10, 11, 13, 1§

14, 17,18, 19,20, 21, 23, 25, 2%, 31, M, 3, 3B 40,
45,90, Sh-92, 54, 40, 83, 04, 69,71, TE, TR, T, 8,
8, 72, 4, %)

Resistonce {3, 4,6, 7, 10, 43, 15, 12, 1%, 23, 4, &5,
31, 32, 37, 18, 47, 51, 55, &4, 76, T8, B4}

Ribbon (flal} (3, 4, 11, 22 23, 29, 32, M4, X%, 38,
4, 48, 54, &3, 19, 75, T7, 90, B4, 75)

Service {2, 7,10, IS, 15, 18 20, 29, 31, &, &3, 70, 77)

Service entranca (2, 7, 15, 18, 29, 31, 36, 63, 70, 7T}

Shielded (3,4, 8.7, %, 10, 11, 13, 15, 14, 18, 19, 20,
2,2, W, 05,0, I, M, 35 18 40, B 4 50, 51,
52, 56, 59, &4, 45 49, 70, 73, 76, T2, M9, BI, 85,
88, 90, 71, 92, 73, 5)

Shipboard {3 7, 10, 13, 1415, 15, 18 19 21, 2, 9.
3,03, M 40 45 51,59 3. 84,69 3,267V

Signal {2. 3, 4,5, 7,10, 11, 13, i35, 16, 18 19 20 2,
2,8, 2 3, M, 18 40, 4 45 48 51,59 83,
54,73, 76, 7179, 81, 83, 8 W0, 95)

Submarine {6, 7, 14,15, 15,22, 23, 29, 31, 13 18, R,
45,51, 5%, 63, 64, 69, 73, 77, 79, 83, 95)

Swilchboard (3, 4, 7. 9 i, 13, 15, 16, 18 1%, 21,
29, 31, 38, 40, 45, 50, 5, 43, &, 77, 8, 88)

Telephone (3, 4, &, 7,8, 9. 10, 11, 18,18, 2123, 29,
3b, 3B, 41, 45, 46, 50, 4. 59, 83, 77 61, 81, &)

Thermocoupls {4, 5, 13, 16, 19, 23, 25, 31, 34, 39, 41,
45, 47 51 54 45 &7, &9, 78, 7. 81, %)

Tinsel {not insulated) (14, 29, 37

Underground {2, 3, 7, 13, 14, IS, [6, I8 29, 30, 31,
33, 45, 4,59, 70, 77, 82, 90}

Suppliers of Preceding Products

l—Advac Producis, Inc., Subsidiary of GTl Corp.

2—Alcoa, Rome Cabls Div,

3—Alpha Wiry

4—Amerace Corp.. Gavitt Wire & Cable Co. Div.

S—American-Standard, Aero Research Instrument
Deot,

b—Amohenal Corp., Amohenol Cable Div,

T—ANACONDA WIRE AND CAELE CO.

8—Anionia Wire & Cable Co.

$—BELDEN MANUFACTURING CO.

10—Birnbach Radic Co., Inc.

1i—BRAND-REX DIY.,, AMERICAN ENXA CORP.

12=Camden Wire Co,, Inc,

U—germ Corp,, Rockbesios Wire & Cable Co,

v

|4—=Chemplast Ine,

15—=Chester Cable Coro., Subsiz'a-s of Tannessas
Coro,

16—=Coreman Cable & Wire Co.

17=Co u=ois Tezmnical C2-n. ¢

18—~Centiments Coccer & Shee.
Harfieid Wre & Cabla Div,

19—Continental Wire Carn,

20—Daburn Eiectzonies & Cable Corop,

21Dielectric Materials Co.

2-—Digital Sensces, Inc.

23—Driver-Harris Co.

24—~Duramic Products Ine., Kawecki Chemical Co.
Div.

)5—Fltra Corp.. Tha Fea tilta Ca Prectatie "Wia
& Cable -

26—Electrovert Ine,, Electro-Mac-anical Div, )
Components Zquioment Div.
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11—Enfla Corp.

B—Frenchtown Borcelsin Co.
(-G ENERAL CABLE CORP.
W—Greneral Elacrnc Co., Iawulating Matarials

pt.
Yi—Ggaarsl Buctric Co., Yirs & Cabie
32—Genecal Moron Corp., Packard Electric
3—Genaral Relay Corp., Genersl ReFance Divf
M—Haveq industrias, Inc., Maveg/Super Temg:
Wire Div.
F—HEANRY INDUSTRIAL CERAMIC CORP,
H—Holvors Wiry sad Cable Corp.
W—HUDSON WIRE CO.
B=Hygner Aircrett Lo, Applied Technigues
Deot., C & M Lab.
F—inse flectronic Produch. lnc.
O-—latarnationat Silver Ca. Timas Wire & C4N|
Qiv.
4l—Internationsl Telsohone & Telegreph Carp.,‘
ITT Wire & Codle Div. ”t
41— INTERNATIONAL WIRE PRODUCTS CO‘P .z
43~isolantite Manvtacturing Carp,
4 j5.Bar Silicons Corp. 3

Be)ydd Wire Manuiacturing Carso.

4—Xaiser Alum.-num & Chemical Salas Iac,,
Electrical Products Div.

47—The Kanthal Corp.

48—Kent Coro., ACI Div.

i
H—Krafalt Ca,
S0-Len: Electric Manufacturing Co,

Oione

[y,

Si—L. Frank Marrel & Sons

5i—Microdgot Inc., Connecter/Cabia Produch

$3—Miller Elwctric Ca.

§4IM CO, ]

85—Matecu Wire Corp., Subsidiary of SuDﬂGU{
Tube Co.

S6—Samuel Moore & Ca., DeKoron/Synflex D:v;

S7—Nationa! Beryliia Corp, =3

58—New Plastic Corp.. Nupls Manufacturing C‘

Div.
59=The Okonite Ca., Subsidiary of Lmq-T!mcﬁ-:E
Yought, iac. o
W—Parapriegics Manufacturing Co., Inc. g

f4pr)

® Cabie Assemblies <
® Wire Harnesses
#® Complete Sub-Contract
Manufacturing Facilities
Free literature on request

Daot, ID
PARAPLEGICS MANUFACTURING CO.
304 North Yerk Read. Bansenvitie, {f. MW

bl

§i—Permali, Inc. g
sl—Permatuster, Inc.

&3—Phaio Corp., Transitron Electronic Corp.
d—~Philadelphia |asulated Wire Co.

45—Physical Sciences Corp.

t=The Pyie-Mational Co., Connector Div.
§7—Pyrometer Ca. of America, Inc.
$3-~RAYBESTOS-MANHATTAN, INC., ASS

TEXTILE DIV,
§%—Raychem Corp.
70—-REYNOLDS METALS CO.
7i—Rockland tnsuiated Wire & Cable Ceo-.

Tl—Ronther Reiss Corp., Synthetic Product 9
73=Rutheriord Research Products Co.

24=5t, Marys Caroon Co.

TG, T. Schieldanl Co., Elegtrical Pmdud"
Té—SlmpIe: Wire & Cable Co., Hitemp Wire

TF—Simpiu Wire § Cable Co., Power aad
o

. ;

78—The Singer Co., Wirekrait, Climata Con
v,

79—South Bav Caple Corp.

80—3pecrra.Strio Carp,

B1—Standara Wire gnd Cable Co.

2-SUFLEX CORP.

33~Sioeror Caz’s Corp.

34—S,luan a Taztez PragLzty ot Farly Dive
#H—Te 42 oo, =
BomTens tw tmg 1va3 Wire T, -: SybnsidisER
o Carlnie Csro. “hz
o A

3T—T-grmal Wee 20 America, l!ncz,

@m.Thermatics Inc.

$9—United-Carr Inz, Cinch Manulacturing @
Div,

M—Western Insulated Wire Co.

9I—Wirecra’t Products lne,

F2—Wireomcs Progucts Co.

3uThe Zipoertuniag Co.

L b Uereurabin 0 A o

FP—W. L. GORE & ASSOCIATES 1NC.

W—Marylang Lave Co.. Inc.




