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MKT J—MODtfCT INPOtUATlOH

Section 3-19: Wire, Cable and Assemblies 

(Except Magnet Wire)

X

New Developments (,
{

^ An insulated electrical conductor 
core, produced by the extrusion of a 
tube of polyethylene insulation which 
is simultaneously filled with a sodium 
conductor, has been made in various 
types for experimental 15-kv direct 
buried underground and aerial cables. 
Samples up to 138-kv have been made. 
The cables reportedly are more flex­
ible, lighter in weight, and hold 
promise of being more economical 
than conventional cables. Larger 
cables are expected to weigh 50 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 flexibility, regardless of 
conductor size.

One pound of sodium, costing about 
17 cents, will conduct as much elec­
trical current as 3^ pounds of cop­
per or 1% 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 polyethylene insulation, it is said 
to be handled with ease and safety. 
Hazards encountered when the insula­
tion is 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 thi< new development 
have oeen filed by Union Carbide 
Corp.

^ Epichlorohydrin elastomers for 
wire and cable jackets and other uses 
are made in two types, a homopolymer 
called CHR, and a copolymer. CHC, 
which is a copolymer of epichloro­
hydrin with ethylene oxide. 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. has introduced 
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 self-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 strength copper allovs. in­
creasing usage of crosslinked poly­
ethylene, and growing recognition on 
the part of suppliers for materials 
which not only provide improved

properties but also which proces- 
readily. Hudson Wire Co. notes tin 
in the ultra-fine stranded wire range, 
where absolute reliability is required 
it is feasible to use pure silver wires 
instead of copper wires with protec 
live 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 coo- 
struction of silver plated copper.
^ A thermal barrier system for pro­
tecting communications cable cortf
from heat during cable manufacture 
is based on a foamable latex applied 
variously to metal or plastic tapes used 
as shields or wraps for the cable core 
While the foam has relatively poo* 
electric strength, it is so effective * 
thermal barrier that it avoids any hig& 
temperature requirement for a core 
wrap placed beneath it. The electrical 
function is provided by a low-corf 
plastic tape, such as polvethyleng 
with no danaer that the heat of extr» 
sion could impair its electric strength 
The foamable latex coating may Jjf 
foamed either by a pre-heating prd«* 
ess immediately prior to the extnrsio<| 
of the jacket or by the heat of extrij 
sion itself. Test results indicate 
most desirable form to be a metal BBS- 
coated on both sides with an adherent 
polyethylene copolymer and with 
foamable coating on one side, 
results in a cable with a jacket bond* 
to the metaJ shield. Supplier is DoJ 
Chemical Co.
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Metals which are used lor armor 
provide many different types ol phys­
ical protection. Properties of typical 
metals are shown in the table* on 
other page*.
*
fillers, l***/a#fas, 
jarf Jaeketleg Material!

£ As previously defined, a filler is 
gsed in multi-conductor cables to oc­
cupy the interstices formed by the 
assembly of the insulated conductors, 
Jius forming a cable core of the de- 
jjred shape, usually circular. Fibrous 
fillers such as jute and cotton, in­
organic fillers such as asbestos and 
fiber glass, and plastic fillers such as 
polyethylene and PVC are commonly 
used.
t Quite naturally, the primary in• 
xiUtiion on a wire or cable is used for 
insulation purposes. In those cases 
where the primary insulation is the 
only covering, it may also be consid­
ered to be fulfilling jacketing func- 
dons. Jacketing provides protection 
against moisture, solvents, acids, alka­
lies, fungus, chemicals, beat, radia­
tion, and physical abuse such as abra­
sion and cutting. Jacketing also holds 
cable elements together and prevents 
contact between shielding and ground.
^ The method of applying the in­
sulation or jacketing material will 
influence end properties. Application 
methods include braiding, extruding, 
taping, and dip coating. Different 
forms of the same material may be 
applied by different methods with dif­
ferent properties resulting.
^JS’early all of the materials used for 
Rimary insulation and jacketing have 
Seen described in other sections and 
egaders should refer to sections 3-1, 
tt, 3*3, 3-4, 3-7, 3-10, 3-11, 3-12, 
£•13, 3-15, and 3-16 for additional 
£tails. In some cases, information on 
*agnet wires in section 3-18 would 
ho apply. It also should be remem- 
ered that fibrous materials are often 
oated or impregnated. Highlights of 
■aportant insulating and jacketing 
aterials will be briefly mentioned in 
* discussion that follows with refer- 
x*s to the sections in which addi- 
«al general data may be found— 
ace many of these materials are spe- 
•By compounded for wires and 
bles, readers should consult the 
%

manufacturers for specific data.
Acrylic—available in fibrous form 

for yam servings and braids. Acrylic 
coating and iapragnant also available 
(mostly for other uses). Other syn­
thetic fibers find greater use for wire 
and cable insulation than the acrylics. 
In general, acrylic* offer desirable 
physical and electrical properties and 
good resistance to most chemicals and 
weathering. For special 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 
film 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 coat­
ing is thin, space-saving, inorganic, 
and resistant to extreme temperatures 
(3600°F melting point). Although 
anodic film insulated conductors can 
be bent and processed without ruptur­
ing the film, flexibility is limited rela­
tive to other insulations.

Asbestos—fibrous asbestos wire and 
cable insulation is 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-asbestos insula­
tion, in combination with varnished 
cambric (where moisture is a factor), 
or in combination with a thermo­
plastic (for switchboard work). The 
asbestos felt is impregnated with 
either a flame and heat resisting com­
pound or a flame, heat, and moisture 
resisting compound. Suitable for low­
er voltage work, asbestos provides ex­
cellent heat and radiation resistance, 
non-flammability, flexibility, 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.

Butyl (II R-Jsobuiylene-Isoprene )

Rubber—a polymer of isobutylene 
with small amounts of isoprene, 
this "is an increasingly popular 
insulation and jacketing material. 
When properly compounded, butyl 
rubber is characterised 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 
yarn 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 insulations are 
available in the form of fibrous 
alumina-silica yarns for servings and 
braids and also in the form of cost­
ings. Heat and radiation resistances 
are excellent. Manufacturers should 
lie consulted in regard to film 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 Polyethylene — 
this vulcanizable material has good 
electrical properties and exceptional 
resistance to ozone. It has very good 
resistance to oxidation by sunlight, 
weather, chemicals, and relatively 
high temperatures. Although resili­
ence is generally lower than that of 
natural and synthetic rubbers at room 
temperature, it is equal or better at 
212°F. It is relatively resistant to 
oils, flame, and moisture. It is being 
used in some instances for integral 
insulation jacket applications. See 
section 3-11.

Cotton—cotton is used for servings 
and braids. Flexibility and strength 
are good. Treatments are required to 
provide chemical and fungus resist­
ance. Heat resistance is limited. See

Section 3-19: Wirt & Cable 407
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the application. PVC u probably the 
roos! versatile of the lower cost, con* 
ventionai temperature wire insula* 
tioru in round and ribbon forma. See 
section S*10.

A conductive vinyl is used in many 
cases where shielding and mechanical 
prolection are obtained at the same 
time.

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
tion 3-3.

Silicone rubber — silicone rubber 
extrusions offer retention of good 
electrical properties, resilience, and 
flexibility after long-time beat aging 
at class 180 temperatures and higher. 
Excellent ozone resistance, low tem­
perature flexibility, long life, low 
moisture absorption, weather resist- 
ince, radiation resistance, and corona 
-esistance are other characteristics, 
lesistance to some oils, solvents, and 
trong acids is relatively poor. Air- 
raft wires, nuclear cable, lighting 
• ire, power cable, control cable, ship- 
oard cable, heat and cold appliance 
ires, lead wires, hook-up wire, igni- 
on cable, fixture wire, and nuclear 
> ble are uses.
In the field of high temperature 

ires and cables, these advantages 
eari lunger service life, improved 
:rformam.-e, safer operation, and sav­

ings in weight ami space. ^Rhile gen­
eral!)' specified for 200CC continuous 
operation, silicone rubl*cr has been 
known to maintain its physical and 
electrical properties after short time 
exposure at 315eC. Electrical prop­
erties remain stable over a range of 
temperature from extremely low to 
250®C. '

One of the most desirable charac­
teristics of silicone rubber is that 
when burned it produces an ash. This 
ash. held in place with fiber glass 
braids, will continue to be an insula­
tor. Radiation resistance is superior to 
other alternative high temperature 
materials lying within the range of 
5 x 107 to 1 x 10s roentgens. See sec­
tion 3-11.

Silk—used very little today as yam 
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, flexibility, resistance 
to moisture and heat, and handling 
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 properties. 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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SUPPLIER DIRECTORY LISTING

NOTE: Number* in potenthetes following eoch 
product cowered in thii tection eorretpond with 
the number* thown In front ot eoch tupplier pi 
product! fitted here (thin Indicating which trmi 
tupply the product concerned). Only company 
nomet ore fitted here — tee fort 1. tection *~t, for 
oddrouet «d tupplien. told foce type Indicatet 
odvertiten — tee odrerliten' fitting at bock of 
book for page nwnbert et adrertiiementt.

Product* Covered la this Sectioa

listed Acaerdiae te letaietiea «ad Jockettep 
Materials Used as Wire

Acrylic (7, 29. 55(
Anodic Tumj (42)
Aaeesto* <3, 7. 9. 13. It. It. 31, 41. 47. S3 66, 77 

61. 66. 10)
Butyl rubber (2. 7. 1. 10 II 13 18. 2$ 29 30 31 

32. 33. 41, 46. S3. 59. 73. 77. 81. 90) ‘
Ceilulet or foamed dielectric (2 4 9, II IS 19 

21. 31. SO. SI. 52. 63. 77. 79, 83, 88)
Celluiote acetate (9. 19 29 36 SI 63)
Ceramic (I. S. 24. 28. 3$. 43, 57, 62. 65. 94. 96) 
Chlotowlfoneted polyethylene (9, 13, 18 2S 29 

3i, 32. Si. 55. 63'- ’
Cotton (7. 9, II. 16. 18. 19, 21. 23. 2S. 29. 36. 47.

50. SS. 64. 6S. 88. 92)
Ethylene propylene rubber (4 9 11, 13 18 25 29 

30, 31. 41. 46. 59. 73) ’ ’
Ethylene vinyl acetate (9. 16 . 21, 29. 31. 51. 54) 
fiuoroelettomerj (9, 29. 51, 54. 72. 92)
Fiuorlneted ethylene propylene (4. 6. 9 I! 13 18 

19, 25, 29. 34. 38, 40. SI, 52. 63, 64, 76. 80 81 86 
87. 95)

Sat filled (7. 29. 59)
Glau fiber (3. 6. 7. 9 10. t! IS, 18. 19 2l 23 IS

29. 3i, 34. 36. 38. 39. 50. 51. 58. 64 , 65 . 81 82. 86. 
9(, 92)

lonomen (29. 51)
Mica (13. 17. 19. 30 . 84 86)
Mineral (magneiium o*ide) inflated (29 67) 
Natural ruboer (4. 7. 9, 25. 29. 32 46 S? 77 . 79) 
Neoprene (2. 4. 7. 9. M 13, 18 2S. 29 3 i 32 33 

41. 46. S3. 59. 7C. 73 . 76 . 77 . 79 . 81. 90 . 92) ’
Nitriie butadiene (NBR) (9. 25. 2°. 46. 73 79. 81) 
Nitrile butadiene.-ooiyvinyl chloride biend (9, 16 

25 . 29 . 31 5:. 73'.
Nviot (3 4t 7. 8 9 li 13 IS 18. 19 2! 23. 25

29. 31. 32. 33 36 41 45. 46 47 SO, 51 52 54 55 
63. e* 76 77 7; 7' 8: 8S 9C 

C fi'.eo f2i. T S' 72 .
9eoe- (7 le 2: 2* 3C 45 50 7c 771 
ro.*a — ice floe- 1 5 16 2i 2: 25 3i 5 7; 6:

8< «.

rc. vej-e- fee- • . • it. 25 2 - 5 5 t-. 92
n 7 « li 13 It 23 25 3e 47 4­

S'. 54 7: 7e $• 8t 9S:
Poive-nven* (2 • 4. 4 7. 8 9 JC M. 13 IS. 16 

18 19 , 21. 23 . 25 . 29 . 31, 33 . 36 4 0 . 4|. 45. 46, 50.
51. S2. 54 , 59 63. 64. 73 76. 77. 78. 79. 81 83, 88
89. 90)

Polyethylene, cnemceally crow-linked (2. 7. 9, 13.
18. 19. 21. 25. 2«. 3l 32. 33, 41. 46. 59. 77) 

Pclyetnylen* Irradiated (3. 29. 33, 41, 51. 63. 65. 
85; '

toivelhvlene buicJ.cne (IK 25. 29. 77j 
Polyimioe film (4. |3. 15 U. 21. 2S. 29, 34, 38. 39. 

48. SS. 64. 65. 75. 76. 86. 88. 9S)
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Polyimidg enamel over F6P or TFE f H, 2S, 27, 34, 
3*. 43. 64, 74. II. 17)

Polyphenylene oxide (27. $1}
Polypropylene (4. S. 7. '5. II. II. 21. 2S. 29. 21. 24.

44. SI. S2, 42. 74. 77. 77. II. M)
P©ly*ulfo«e (4. 17. 21. 2S. 24. SI. 42. 74) 
Polytetrafluoroethylene (7, (0. II, 13. 14, (I. 17, 20, 

2S, 27, 27. 22, 24. 27. 41. 51. S2, 43. 44, 73. 74, 77. 
77. 80. II, 14. 17, ». 7), 71. 7S) 

Polytrifluoroc+Horoethylene (7. 10. 18, 2S, 27, 23, 24. 
2*. 72. M)

Polyurethane rubber (4. 7, 7, 17. 27, 32, 47, SI. 73, 
77. II)

Polyvinyl chloride (2. 2. 4. I. |, 7, 10. !!. 12. 14. II.
17. 20. 21. 25. 27. 31, 32. 33. 24. 38. 41. 45, 44. SO,
SI. 52, S3, 54. 54. 57. 43. 44. 71. 73. 74. 77. 78. 77,
W. 81. 82. 83. 84. 87. 88. 90. 72)

Polvvinvildena fluoride (3. 4, 20, 2S, 27, 31, 33, 34, 
5>. 34)

Polyvinylid«n« fluoride, erot*-li«ked (3, 27. 23. 67) 
Rayon (4. 7. II, 18. 2!, 29, 41. 44, SO. 51, 72) 
Silica fiben (7 , 34 . 51. 65)
Silicone rubber (4, 7. 7. tO. 13. 16. 18, 17. 25. 27.

30. 31. 32. 33. 41, 44, 44. SI. 57, 72. 73. 77. 78, 77, 
81. 82. 90. 921 

Silk (4, 7. 23. 47, 55)
Styrene-butadiene (SIR) (7. 13. 31. 44, 77. 70) 
Varnished cloth (7, 13 . 27 . 30 . 31, S? 70 77)

Ueted According to Appflcottee, FeacHea. 
Type, er Perm ef Wire

Aerial (2. 3. 4. 7, 7. II. 13. IS. 14. 18. I?. 20. 22. 
29. 31. 36, 41, 44, 45. 44. 48, 51. S7. 65, 76, 77. 81. 
84. 70)

Aircraft and missile {3. 4, 5, 6, 7. 7, 10, II. 13. 14. 
15. 16, 18. 17. 20. 21, 22, 23. 24, 2S, 27 31. 34. 36.
38. 40. 41. 43. 4S, 44, 48. SO. SI, S2, 54, 55. 63. 44.
65. 64. 67, 73. 75, 76, 77. 78. 77, 80. 81 86. 88. 72,
73, 74. 75. 76)

Alloy (not insulated) (23. 24, 37. 42. 46. 47. SS. 78) 
Aooeratvis (3. 4, 7, II, 13, 15. 16. 18, 19, 20, 21. 22.

27. 31. 34. 4«, 51, 54. 55. 57. 63. 64, 69 76, 80, 81,
36. ?0, 95, 96)

Appliance (3. 4. 7. 9. 10. II, 13 IS. 16 18 I?. 20.
21, 23 . 24 . 25 . 29 , 31. 32 , 34 , 36 . 41, 47, SI, S3. 54.
SS, 63. 64, 67, 76. 77. 78. 81. 86. 88, 90. 76) 

Armored (3. 7, 13. 15. 16. 18. 17. 23. 27, 31. 40. 41.
44. SI. S7. 43 . 77, 77. 83, 84)

Automotive (3. 4, 6, 7, 9, 10. 13. IS, 16. 17 18. 21.
23. 25. 32, 41. 45. 44. 47. SO. 51. 55, 63. 74. 7S, 76,
76)

8alloon Insulated (17, 27. 83)
Bare (not Insulated) (7. 10. 12, 16. 18. 23, 25, 27. 37. 

42. 46, 47, SS. 67, 81)
8uHding (2, 7, 15. 16, 18. 21. 29. 45. 46. 63. 70. 77)
Cable terminatlonj (I, 4, 14, 20. 22, 30 3 2 33. 38.

44. 61, 6S. 64, 67. 79)
Clad (not insulated) (3. 16. 20. 27, 37. 84)
Coaxial (2. 3. 4. 5. 6, 7. 7, 10. II 13 14 IS 16, 18. 

17. 20. 21. 27. 31. 34. 36. 39. 40. 41, 43. 45. 46. SO. 
SI. 52. 60. 63. 64. 69. 76. 77, 78, 77. 81. 83. 85. 86, 
88. 89. 72, 9S)

Coiled (3. 4, 7. 7. 10, 16. 20. 23, 29. 41. 47, 79) 
Communication (3. 4, 6. 7. 8 9 10 II 13 IS 16 

17. 18. 19. 20. 21. 22. 23, 29. 31. 33. 34. 36’, 38. 40. 
41. 43. 45. 46. 48. 50. 51. S4. 59. 63. 64. 65. 69. 71, 
76, 77, 78. 79. 81. 83. 86. 88. 92. 93. <7S)

Control (2. 3. 4. 7. 8. 9. 10, II, 13. IS. 16 t8. 19.
20. 21. 22. 23, 29, 31, 33, 34, 34. 38. 40. 41, 45. 44, 
4«. SO. 51, S3. $4, 55, S9, 63. 44. 65. 69. 70, 71. 76, 
77 78, 77, 80. 81. 83, 86. 88, 70. 92)

Cord sets (3, 7. 7, 10, 16. 20. 29, 33. 41. 46. S3. 60. 
63. 78. 90)

Delay (40. SI. S2, 55. 76)
Direct burial (2, 3. 5. 7. 8. 7. II. 13, IS. 16, 18 17

21, 29. 31. 40. 41. 45. 46. SO, S9, 63. 70, 77. 79. 83. 
90. 7S)

Electronic (3. 4. 6. 7. 7. 10. II, 13, IS. 16 17. 18 
19. 20. 21. 22. 23. 2S. 29. 31. 37, 34. 36. 45. 46. «8. 
SI. 54 55. 63. M. 67 71. 73, 76, 77, 78, 77, 80. 81. 
33. Sa 37. 9l. 72. 95, 76)

future 4 7, !0. t1. 13, IS. 16 18. 17, 21. 23 2S 27
31. Is 4$. 5. 43 44 6? 77 73 . 81 26 3o 70 
76)

Ha-net!** and assembles (4, 9 13 16 20 22 26 
27 :2 33. 36 38 *0 44 4S. *9 60 63 65 66 o7.
67 73 76. 73 79 90 81, 72. 73 7S)

Heati-g (S. 7. 13. 17. 17, 21. 23. 2S, 27. 31 45. 47, 
55. M. 67. 76. 77. 78, 86. 88)

High •e-’oerature (3. S. 6, 7. 7. 10. II. 13 14 IS 
16. 17. 18. 17. 20. 21, 23. 24. 2S. 27, 31. 34 36. 40
41. *4 4$, 47. 51. SS. S7. 63. 64. 6S 67 69 73. 76
77. 73 . 77 31. 86. 88. 70. 71. 72. 74, 9S. 96)

M .jh (2. 3 6, 7. 9 '0 'I I). 14 !5 :6. t7
13, 17 20. 21. 23 25. 27. 31. 32. 33 36 37 «0 <3
44. 45, 46, 50. SI. 57, 63. 64. 45, 70 73 77 78 79
31, 36. 70. 9S)

Hook-up (2. 3. 4. 6. 7. 9. 10. II. 13. IS. 16. II. 20.
21. 23. 2$. 27. 31. 34. 36, 31, 37, «i. 44. 4S. SO Si
S2. SJTS4TO. 64. 67, 71, 76. 77. 78. 79. 10. II. 82.
>6. It. II, 72, TS)

ignition (3, 7, 7. 10, 13, IS, 16. II. 23. 25, 29. 32. 
41. 4$, 47. II, 95)

Laminated (7. 22. 31, 38. S4, S9. 79. *0. 9$)
Leed covered (2. 7. 13. II. 29. 3l, 46. Sf, 70. 77) 
Lighting (2, 7. U, 16. ll. 19. 23, 25, 29. 31. 36. 45. 

46. St. 63, 76. 77, II)
Line (7. IS. 16, 18. 20. 29. 46. 63. 77. 81)
Machine tool (2. 3, 4. 7. 10. II. IS. 16. II, 21. 2S.

29. 31. 36, 41. 4$, 46 48, SI. S). S7, 63. 64, 77, 78,
8$)---------

Mining (2. 3. 7, II, 13 14. IS. 16. ft. 21. 29 31 
41. 44. 59. 63. 64. 70 77. 90)

Motor (oed (7, 9. II. 13. IS. 16. 18. 19. 21. 2S. 29
31. 34. 36, 41. 46, SI, 59. 63. 64. 76. 77, 78 81 86
70)

Multi-conductor (2, 3. 4. S. 4, 7 7. 10. 13 14 IS, 
16. 18, 17, 20. 21, 22. 25. 27. 31. 32. 33. 34, 36. 38. 
37. 40. 41, 4S. 46, 48, SO, SI. S2, S3. $4, S7, 40, 63. 
64. 6$, 49, 70. 71. 73. 76. 77. 78. 77, 80, 81, 83, 84, 
70. 71, 72. 75)

Plated or coated (not insulated) (6. 12. 16. 18 2S.
29, 37. 40. 42. SS. 81, 84)

Power (2. 3, 6, 7, 10. 13. IS. 14. 18. 20 21. 2S. 27,
31. 33, 38. 41. 4S 46. $7, 70, 74. 77. 77, 81 83 86
70)

. Radm aaJ television (2. 3. 4, 6. 7, 7, 10. 11, 13. IS 
14. 17, 18, 17. 20. 21. 23. 25. 27, 31. 34. 36. 38. 40.
45. -SO. 5tr92. S4, 60, 43, 64. 67. 71. 76. 78, 79, 81, 
86. 72. 94. 76)

Resistance (3, 4, 5. 7, 10. 13. 14. 17. 17, 23. 24, 2S.
31. 32. 37. 38. 47. 51. 55. 64. 76. 78. 86)

Ribbon (flat) (3. 4. It, 22. 23. 27, 32, 34. 36. 38,
46. 48, 54. 63. 47. 74. 77, 80, 84. 95)

Service (2. 7, 10. IS, 16. 18. 20, 29. 31. 46. 63. 70, 77) 
Service entrance (2, 7, 16. IB. 27. 31. 36. 63. 70. 77) 
Shielded (3. 4. 6. 7, 7. 10, tl, 13. IS. 14, 18. i7. 20

21. 22, 24, 2S. 29. 31. 34. 34, 38. 40. 45. 46, 50. 51. 
S2. S6. S9, 64, 6S. 69. 70. 73. 76. 77 , 79, 81. 86, 
88. 90. 91. 92. 93, 95)

Shipboard (3. 7. 10. 13. 14. IS, 16. 18. 19 21. 22. 29 
31. 33. 34. 40. 45. SI, 59. 63. 64. 69. 73. 76. 77. 79) 

Signal (2. 3, 4. 5. 7. 10. II, 13. 15. 16. 18. 19. 20. 21.
22. 23. 25. 29, 31, 34, 38. 40. 45. 46. 48, SI. S7 63, 
64. 73. 74, 77. 79. 81. 83. 86. 70. 9S)

Submarine (4. 7. 14. IS, 14. 22. 23, 27, 31. 13 38 40 
4S. SI. S9. 63. 64, 69. 73. 77, 79. 83, 7S) 

Switchboard (3. 4. 7. 9. II. 13. IS. 16. 18. 19. 21, 
29. 31, 38. 40. 4$. 50. 51, 63. 64. 77, 83. 88) 

Telephone (3. 4, 4. 7. 8. 9. 10. M. 14. 18. 21 23. 29.
36. 38, 41. 45. 46. SO, S4. $9. 63. 77. 81. 83. 88) 

Thermocouple (4. S. 13. 16, 19. 23. 2S, 31. 34, 39 41 
45. 47. 51, 56. 65. 67. 49. 76. 77. 81. 94)

Tinsel (not insulated) (14, 29, 37)
Underground (2. 3. 7. 13. 14. IS. 16. 18. 29, 30, 31 

33. 45. 46. 59, 70. 77, 83 . 90)

Suppliers of Preeedia^ Products

1— Advec Products, Inc.. Subsidiary of GTI Corp.
2— Alcoa. Rome Cable Oiv.
3— Alpha Wire
A—Amereee Corp.. Gevitt Wire & Cable Co. Oiv. 
S—American-Standard. Aero Research Instrument 

Oeot.
^Amohenol Corp., Amphenol Cable Oiv.
7— ANACONDA WIRE ANO CAILE CO.
8— Ansonia Wire A Cable Co.
9— 1ELDEN MANUFACTURING CO.

10— Birnbech Radio Co.. Inc.
11— 8RANO-REX OIV., AMERICAN ENKA CORP.
12— Camden Wire Co.. Inc.
IJ—Cerro Corp., Rockbestos WVe & Cable Co. 

Div.
14— Chemolast Inc.
15— Chester Cable Coro., Subsid'a-r o‘ Tennessee 

Co-o.
l^—Coieman CaWe 5 Wire Co.
17—Co v-blj Tec-nical CfO- a V'cj D
IS—Ce'.r.-en-j- Coccer & S-ee. si

Herfieid W r» 4 Cab'e Div.
17—Continental Wire Coro.
20— Oeburn Electronics & Cable Coro.
21— Dielectric Materials Co.
22— Digital Sensor*. Inc.
23— Driver-Harris Co.
24— Ouramie Products Inc., Kewecki Chemical Co. 

Oiv.
75 — Pll'4 Carp . Tl.n P/*..|.-,'i'» Co Wii*

& Cable •
26—Eiectrovert Inc., Eleetro-Mecnanical Oiv. ji.d 

Components Equipment Div.

27— Eflflo Corp.
28— Prenehtown Po’ceia<» Co.
29— GENERAL CAtLE CORP.
30— General Electric Co., Intuleimg Materiel*] 

Dept.
31 6—oral PoctrTc Wire 8 Cable .
32- ^Gentrel Motors Co»o.. Packard Electric
33— General Refer Corp., General Reliance Dtv*< 
>4—Haveg Industrie*. Inc„ Heveg/Super Tew

wire Div.
3S—HEANY INDUSTRIAL CERAMIC CORP.
3*—Holvose wire and Cable Corp.
37— HUDSON WIRE CO.
38— Hygnes Aircrew Co.. Applied Techniques 

Oeot.. CIU lab.
37—into Electronic Products. Inc.
40— International Silver Co. Times Wire & Cable

Oiv. ■
41— lntemetionel Teleohone 6 Telegraph Corp,?

ITT Wire 4 Cable Oiv. -8
42— INTERNATIONAL WIRE PRODUCTS CORP.2
43— isoiantita Manufacturing Corp. j_R|
44— Ja-8ar Silicone Corp.
*S—Judd Wire Manufacturing Coro.
4^-Kaiser Alum-num 8 Chemical Sales Inc.

Electrical Products Div. ‘‘,~t
47— The Kantbal Corp. 3d
48— Kent Coro.. ACI Div.
47—Krafelt Co.
50— lent Electric Manufacturing Co. -7
51— l. Frank Martel 4 Son*
52— Microdot Inc.. Connector/Cable Products Drew
53— Miller Electric Co. £
54— 3M CO.
55— Molecu Wire Corp.. Subsidiary of Superior]?

Tub* Co. vk
56— Samuel Moore 4 Co.. DeKoron/Synfies OIt-JE 
5?—National Beryliia Corp.
58—New Plastic Corp.. Nuple Manufacturing C*s

57— The Okonite Co, Subsidiary of Ling-Teme^-^ 
Vouqht. Inc.

60—Paraplegic* Manufacturing Co, Inc.

■'4Dr>

• Cable Assemblies --
• Wire Harnesses >
• Complete Sub-Contract ‘

Manufacturing Facilities £
Free Utcrotur* on request - 

Dept. ID 4
PARAPLEGICS MANUFACTURING CO. - 

384 North Yerk Meed, lensenvllle, III. «•*•

6<—Permali, Inc.
62— Permoluster. Inc.
63— Phalo Corp, Transitron Electronic Corp. 
6^— Philadelphia Insulated Wire Co.
68—Phy*ical Sciences Corp.
i^The Pyle-National Co, Connector Oiv.
67— Pyrometer Co. of America, Inc.
68— AAY8ESTOS-MANHATTAN, INC, AS I 

TEXTILE DIY.
69— Rayehem Corp.
70— REYNOLDS METALS CO.
71— Rockland Insulated Wire & Cable Co, 1
72— Ronihor Reiss Corp., Synthetic Product* 0
73— Rutherford Research Products Co.
74— St. Marys Caroon Co.
75— -G. T. Sebieldahl Co, Electrical Product*
76— Simples Wire 4 Cable Co, Hitemp Wire* 

D.v.
77— Simplex Wire 4 Cable Co, Power aad 

Drv.
78— The Singer Co, Wirekreit Climate Co*

Oiv. '
79— South 8av Caele Corp.
88—Soectra-St.- o Carp.
81—Standard w>e end Cable Co.
32— SUFIEX CORP.
33— S.oe-- or Cat’s Co-D.
34— Svl-an 9 ••;. ?
:$—Tf r* Zft.
3a—T»ntc •? '";. s-*3 W r» Ca 

o- Cer.isie Cc-o.
37—t-e.—a; w-e j; America. In;. -
98— "hermetic* Inc.
87—United-Cerr In;, Cinch Mar.j'ac’wring Co 

Oiv.
90—Western Insulated Wire Co.
?i—Wirecraft Product* Inc.
92—Wireonic* P-oouct* Co.
,3— The Z!ooe'tu©;*q Co.
•<4 1 .................. . ........................ . A ,

9S—W. L. GORE 4 ASSOCIATES inC 
36—Maryland Lava Co, Inc.
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