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Lewis A. Bondon, Arlington, N.J. 
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(C. 174-12) Claims. 

This invention relates to thin wall, thermo 
plastic Synthetic resin insulated conductors, and 
more particularly to insulated conductors hav 
ing a Spiralled layer of coding or identifying 
marks contained within the primary and sec 
Ondary insulating walls, the combination thus 
to perform as a single compatible dielectric. 

Insulated conductors of this type have wide 
Spread use as analyzer cables, low tension air 
craft wire, calculating machine circuit wire, ra 
dio and telephone apparatus wiring, transformer 
lead Wire, plus many others where identifying 
markers are essential to permit rapid installa 
tion and especially in preformed Wire harnesses. 
The insulated conductor of the present inven 
tion is particularly applicable to telephone 
switchboard wires where a great number of wires 
in coded pairs are necessary, being incorporated 
in cables, and must each be readily identifiable. 
A great variety of insulated wires having cod 

ing markers have been utilized up to the time 
of this invention but these types have inherent 
disadvantages which render them not wholly 
satisfactory. Some of the conductors hereto 
fore used have had markers spiralled about an 
insulated core and subsequently impregnated 
and coated with a film applied from a Solution 
bath or dip. The above type of wire, now in 
general use, is comprised of a bare or enameled 
conductor with a serving of silk or cotton woven : 
over the conductor to provide a covering as well 
as a coding and then provided with a waxed 
or lacquered surface treatment to finish the 
product. Such a construction provides many 
drawbacks such as slow production rate, difficulty 
in soldering ends due to the enamel coating which 
must be removed chemically, poor resultant phy 
sical and chemical properties of finished Surface, 
gradual lessening of dielectric properties under 
ordinary moisture exposures, a limited System 
of marking and large finished diameters. Otheir 
types of coded insulated wires have utilized 
plastic coatings alone having coloring material 
therein. Such wires are limited in the marking 
thereof and do not possess the desired electri 
cal, chemical and physical properties as a Sep 
arate insulating wall. 
An object of the present invention is to pro 

vide a wire to overcome the above mentioned 
difficulties and to provide a satisfactory coded 
insulated conductor, especially for radio and tele 
phone apparatus use. 

Another object of this invention is to pro 
wide a multi-color coded wire having long life 
service and stable high insulation resistance as 
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compared to the conventional silk served, cel 
lulose acetate lacquer or wax impregnated wire. 
A further object of the invention is to provide 

a wire having unlimited color-coding possibility 
and which will permit it to be fabricated at a 
rapid rate. 
A further object is to provide a coded in 

sulated conductor having a combination of coat 
ings of synthetic thermoplastic resins Sealing in 
the coding marker and which will have good 
electrical, chemical, thermal and physical prop 
erties. 

Other objects will be apparent from the fol 
lowing detailed description when taken with the 
accompanying drawings in which: 

Fig. 1 is a plan View partly in Section of an 
insulated coded conductor provided in accord 
ance with the present invention. 

Fig. 2 is a cross sectional view of the insulated 
conductor, and 

Fig. 3 is a plan view of Several conductors of 
the present invention assembled in a cable for 
use in switchboard installations. 

Referring in detail to the drawings, a con 
ductor f0, of copper or other Suitable conduc 
tive material is covered by a primary dielectric 
or insulation coating fl of a thermoplastic Syn 
thetic resin having a high volume resistivity and 
a low loss factor. This primary coating should 
have the highest possible insulation resistance 
with a minimum change upon high humidity 
or immersion in Water. There are Several Syn 
thetic thermoplastic materials having some chair 
acteristics of this nature, each differing slightly, 
but such materials do not have all desired chem 

tical, electrical and physical characteristics. 
The primary coating or dielectric i? may be 

applied in thin-wall dimension (.001-004) by 
solution coating but preferably by extrusion for 
which purpose a thermoplastic resin is prefer 
able. Suitable resins for this primary coating 
are cellulose acetate, low molecular Weight poly 
ethylene and vinylidene chloride. Each of these 
substances may be used but have slightly vary 
ing characteristics and the particular one used 
is chosen to give the nost satisfactory results 
for a specific use. Also other similar Substances 
may be used but must be carefully chosen. 
Over the primary dielectric or coating f, a 

coding or identifying marker 2 is spiralled. This 
marker is also a synthetic thermoplastic resin 
and preferably cellulose acetate, rayon acetate, 
or nylon yarns. This marker 2 is susceptible 
of production in many different colors thereby 
giving a wide field of marking. It is also possible 
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to have any number of these markers 2 spiralled 
on the primary dielectric so as to provide a 
great number of different color combinations with 
a resultant increase in the possible number of 
markers or coded wires. In some applications 
it is desirable to provide complete coverage of 
the primary by the markers. Such a construction 
is shown in Fig. 1 wherein markers 2, 3, 7 and 
8 are of different colors. The marker threads 

should have properties compatible to that of the 
primary insulation f, since both are performing 
under similar dielectric stress. Also in order to 
eliminate any need for stripping of the insula 
tion for soldering the thermal characteristics of 
the marker material should be the same as the 
primary and secondary coatings and the second 
alry coating or insulation must have at-least-as 
high a heat deformation temperature as the pri 
mary coating and the marker material. In addi 
tion the marker threads 2 should be single ended 
multi-plyed mono-filament yarn, untwisted, so as 
to be flat as possible thereby maintaining a uni 
form regular formed surface with a diameter as 
Small as possible. - - - - - - - 

AS previously pointed out the material chosen 
for the primary insulation has very good di 
electric properties but does not have the best of 
chemical or physical qualities. In switchboard 
wires or cables good chemical properties are 
needed in order to prevent deterioration in chem 
ically reactive atmosphere and to resist propaga 
tion of fungus and corrosion. Physically the 
wires must be tough, rupture and abrasive re 
sistant and have a high heat deformation tem 
perature to facilitate soldering and protect the 
core stock from displacement during this opera 
tion. In order to provide the necessary physical 
and chemical properties to the insulated Wii'e a 
thin transparent (.004) maximum secondary in 
sulation 4 is applied over the marker 2. This 
coating 4 may be applied by any known method 
but preferably by extrusion for best dielectric 
performance. The markers 2 and the secondary 
coating 4 are applied simultaneously thus bind 
ing the properly seasoned (dry) markers securely 
between both insulating layers. In order to see 
the identifying markers the secondary coating 
must be transparent and in order to lend itself 
readily to the coating procedure should be a ther 
moplastic Synthetic resin. Polyamide resins more 
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commonly known as nylon are suitable for the 
secondary coating since they possess the desired 
characteristics. Nylon is a generic term for any 
long-chain Synthetic polymeric amide which has 
recurring amide groups as an integral part of the 

... main polymer chain, and which is capable - of 
-being formed into a filament or film in which 
the structural elements are oriented in the di 
rection of the axis. Several types of polyamide 
resins are in commercial production. Such E. I. 
duPont de Nemours & Co., Inc. All of these have 
slightly differing characteristics, but all possess 
Some of the desired qualities. A Super linear 
polyamide resin, heat and light stabilized is also 
a very Satisfactory type. 
Thus it may be seen that by the combination 

of dielectrics selected an insulated, circuit iden 
tifying, marked or coded wire is produced having 
very good electrical, chemical and physical prop 
erties. The individual properties of the different 
coatings are enhanced by the combination of the 
two and the possible color combinations for cir 
cuit marking are numerous. The individual coat 
ings and the markers comprise a combination of 
synthetic materials performing as a single in 
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4. 
sulation medium to provide in effect a single di 
electric Wall With additional advantages as here 
inbefore set forth. 

If desired the primary coating may be omit 
ted where low insulation resistance is not re 
quired. In this case the coding markers 2 would 
be fixed on the core 0 by the transparent coating 
4. Such a wire would give satisfactory per 
formance for many uses Such as in transformers 
and motor coil winding. 

It may readily be understood that low molecular 
weight polyethylene resins may be used as the 
primary coating since these resins have excellent 
electrical insulation characteristics, chemical in 
ertness, and low moisture absorption. Preferably 
a low molecular weight polyethylene resin having 
good flow characteristics should be utilized. 
In Fig. 3 of the drawings there is shown a sec 

tion of Switchboard cable having an outer sheath 
ing f 5 enclosing many twisted pairs of insulated 
coded conductors, generally designated fs, made 
in accordance with the present invention. The 
insulated conductors can be made with a very 
Small overall diameter by the teaching of this 
invention thus materially decreasing the outside 
dimension of the cable but at the same time 
preserving the circuit coding and all desired elec 
trical, chemical and physical properties of th 

It is possible in accordance with the teaching 
of this invention to provide the conductor with 
an extruded film of nylon with colored nylon 
markers and a final jacket of nylon. Such a con 
Struction would be satisfactory on high humidity 
eXposure due to the fact that the solid dielectric 
Walls are uniformly separated and the vapor 
transmission rate of the somewhat permeable 
inner nylon film would be retarded considerably 
by the Outer film and nylon yarn separation. 
What I claim is: 
1. An insulated coded electric conductor com 

prising an electric conductor, an extruded homo 
geneous primary insulating coating of a synthetic 
thermoplastic resin on said conductor, a spiralled 
circuit identifying marker of a synthetic thermo 
plastic resin having identifying means therein 
Surrounding Said primary coating and a trans 
parent extruded homogeneous secondary insula 
tion of a Synthetic thermoplastic resin over said 
marker Sealing said marker and said primary 
coating and forming a single dielectric and sub 
stantially single physical wall, said primary coat 
ing, Said marker and said secondary insulation 
having compatible thermal characteristics and 
Said Secondary insulation having at least as high 
a heat deformation temperature as said primary 
coating and said marker, thereby permitting 
Said conductor to be soldered without Stripping 
Said insulation. 

2. An insulated coded electric conductor as 
claimed in claim 1, wherein said marker threads 
comprise untwisted single ended multi-mono 
filament cellulose acetate yarn. 

3. An insulated coded electric conductor aS 
claimed in claim 1, wherein said Secondary insul 
lating coating comprises a super-linear polyamide 
resin, heat and light stabilized plastic. 

4. An insulated coded electric conductor com 
prising an electric conductor, a primary ex 
truded homogeneous dielectric coating of a Super 
linear polyamide resin having good flow charac 
teristics, circuit identifying markers of Colored 
untwisted single ended multi-mono-filament 
yarns of cellulose acetate plastic spiralled about 
Said primary dielectric and substantially com 
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pletely covering said primary coating, and a sec 
ondary extruded homogeneous dielectric coat 
ing of a Super-linear polyamide resin, heat and 
light stabilized plastic over said primary dielectric 
and said markers, said layers forming a single 
dielectric and substantially single physical wall. 

5. An insulated coded electric conductor as 
claimed in claim 4, wherein said markers cover 
a minimum of 90% of said primary dielectric." 

6. An insulated coded electric conductor as 
claimed in claim 4, wherein Said primary, dia 
electric has thin wall dimensions between .001 
inch and .004 inch and wherein said secondary 
dielectric has a thin wall dimension of .004 inch 
maximum. 

7. An insulated coded electric conductor com 
prising an electric conductor, circuit identifying 
marker threads of cellulose acetate of synthetic 
thermoplastic resin yarns spiralled over said con 
ductor and substantially completely covering said 
conductor and a transparent polyamide resin 
of compatible thermal characteristics having at 
least as high heat deformation as said marker 
threads over said threads sealing said marker 
threads to said conductor and forming therewith 
a single physical and dielectric wall. 

8. An insulated coded electric conductor as 
claimed in claim 7, said spiralled marker threads 
comprising a plurality of different colored adja 
cent bands of said threads. 

9. An insulated coded electric conductor as 
claimed in claim 7 wherein said primary coating 
comprises a super-linear polyamide resin, heat 
and light stabilized plastic. w 

10. An insulated coded electric conductor Con 
prising an electric conductor, extruded homo 
geneous primary and secondary insulating coat 
ings of a synthetic thermoplastic resin. On Said 
conductor, said secondary coating being trans 
parent, and circuit identifying marker threads 
comprising a plurality of adjacent bands of dif 
ferent colored synthetic thermoplastic resin 
threads spiralled around said core over Said pri 
mary coating, substantially covering Said pri 
mary coating, secured and sealed between said 
primary and secondary insulating coatings, Said 
marker threads substantially completely covering 
said primary coating, said layers having com 
patible thermal characteristics and forming a 
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single dielectric and substantially single physical 
Wall. 

11. An insulated coded electric conductor com 
prising an electric conductor, an extruded homo 
geneous primary insulating coating of a super 
linear polyamide resin, heat and light Stabilized 
plastic on said conductor, circuit identifying 
marker threads of cellulose-acetate yarns spi 
ralled over said primary coating substantially 
completely covering said primary coating and a 
transparent extruded homogeneous secondary in 
sulating coating of a super-linear polyamide 
resin, heat and light stabilized plastic covering 
said marker threads for sealing said marker 
threads and said primary coating and forming 
therewith a single dielectric wall of uniform 
characteristics, said primary and secondary in 
sulating coatings and said marker threads hav 
ing compatible thermal charcteristics, said sec 
ondary coating having at least as high a heat 
deformation temperature as said marker threads. 

"...: LEWIS A BONDON. 
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