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This invention relates to electrical coaxial cables and 
has more particlar reference to low capacity, high temper 
ature coaxial cables having a considerable degree of flex 
ibility. 
One object of the present invention is to provide a 

novel and improved low capacity, high temperature coaxial 
cable particularly designed for low capacity, high and 
low temperature performance and having a high degree 
of flexibility. 
Another object of the invention is to provide an im 

proved low capacity, high temperature coaxial cable, 
as characterized above, having an outer metal sheath 
which is flexible, pressure tight, impervious to gasoline, 
moisture fungus, etc., light weight, and one which will 
provide high and low temperature performance and phys 
ical protection for the cable core. 

Another object of the invention is to provide an im 
proved low capacity, high temperature coaxial cable, as 
characterized above, having a core designed to give low 
capacity, high temperature and high dielectric strength, 
and so fabricated that lowest possible attenuation and 
shunt capacitance is obtained, yet possessing adequate 
physical properties. 
Another object of the invention is to provide an im 

proved low capacity, high temperature coaxial cable, as 
characterized above, in which the core is made up of 
interlocking shell-type insulators which allow air to be 
used as the major portion of the dielectric medium be 
tween inner and outer conductors and which permit the 
cable to be flexed without exposure of the inner conductor, 
this eliminating any possibility of short circuits which 
migh occur between inner and outer conductors. 
A further object of the present invention is to provide 

a novel and improved low capacity, high temperature 
flexible coaxial cable, as characterized above, which is 
simplified in construction, efficient in operation, and one 
that is readily adaptable to standard conductors. 

Other objects and advantages of the invention will ap 
pear in the following specification when considered in 
connection with the accompanying drawing, wherein: 

Fig. 1 is an elevational view, with parts broken away, 
of a low capacity, high temperature coaxial cable con 
structed in accordance with the present invention and 
showing the manner in which the cable may be connected 
to a standard military type PL-259-A connector; 

Fig. 2 is a horizontal sectional view, taken on the line 
2-2 of Fig. 1; 

Fig. 3 is a vertical sectional view, taken on the line 
3-3 of Fig. 2; and 

Fig. 4 is a perspective view of one of the insulators 
shown in Fig. 2. 

Referring now to the drawing, there is shown, in Figs. 
1 and 2, a low capacity, high temperature coaxial cable 
constructed in accordance with the present invention and 
comprising an outer circular tubular conductor 10; an 
inner wire conductor 11, and an articulate core, indicated 
generally at 12 and formed of interlocking shell type 
insulators 13, which holds the inner and outer conductors 
generally in concentric relation throughout their lengths. 
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ductor, insures a low capacity of the cable. 

2 
The outer conductor 10, preferably, and as shown, is 

made of a seamless bronze tube which forms a sheath 
for the core and inner conductor. The thin side wall of 
the tube may be formed in a sinuous shape, as shown, 
to give the tube maximum flexibility. 
The inner conductor 11, preferably, and as shown, is 

made of copper weld wire. 
The core 12 is made up of a series of hollow inter 

locking shell type insulators 13, through which the inner 
conductor is threaded. 
The insulators 13, preferably, and as shown, are made 

of polytetrafluoroethylene. The insulators are identical 
in construction and each is moulded to the particular shape 
shown in Figs. 2 and 4. Each insulator is formed with 
a hollow open-ended cylindrical portion 14 connected to 
a hollow generally spherical portion or ball 15 by an 
intermediate cylindrical neck portion 16. A cylindrical 
bore 17 extends from the inner wall of the spherical end 
portion 15 of the insulator through the neck portion 16 
and into the cylindrical portion 14 to about its mid 
section, where its diameter is widened to a diameter 
slightly less than the diameter of the spherical portion 
to form a socket 18 for the ball of the succeeding insula 
tor. The bottom of the socket 18, at its juncture with 
the bore, is rounded, as shown at 19, and an arcuate 
shaped circumferential recess 20 is formed therein by the 
insertion of the ball and maintained by the radial pres 
sure of the shell, due to the "electric memory' property 
of polytetrafluoroethylene (see Fig. 2). The outer wall 
of the ball 15 is provided with a small opening 21 through 
which the inner conductor is threaded. 

In assembling the cable, the wire inner conductor is 
threaded through the insulators 13 which are then joined 
together by forcing the ball of each insulator into the 
socket in the next preceding insulator, as shown in Fig. 
2; then, the core, with the inner conductor threaded 
therethrough, is inserted in the outer conductor or sheath 
10. 

In connection with the foregoing, it will be noted that, 
due to the unique design of the insulators, the cable may 
be flexed without pulling the insulators apart and with 
out exposing the inner conductor, thereby eliminating 
any possibility of shorts which might occur between the 
inner and outer conductors. This construction of the 
core also provides a continuous sheath of dielectric, thus 
insuring high dielectric strength, while, at the same time, 
allowing air to be used as the major portion of the di 
electric medium between the inner and outer conductors. 
This latter principle, together with the minimum amount 
of contact which the insulators make with the inner con 

The construction of the sockets permits the balls to 
be readily inserted therein (a push fit being required) 
and restrains them from pulling apart. A force of ap 
proximately 13 oz. is required to pull the ball from its 
socket. The ball portion of the insulators will allow 
a bending radius of approximately 1/2' without undue 
stress added to the shell. 
As hereinbefore stated, the insulators 13 are preferably 

made of polytetrafluoroethylene because of its following 
pertinent properties: 
Characteristic 

Specific heat ---------------. 0.25 B. t. Ait/ F. 
Heat distortion temperature 66: 

#inº--------------------- 270° F. 
Dielectric strength ----------. 400-50) v. Agni 
Surface arc resistivity -------. 700 sec. (does not 

track). 
Volume resistivity ----------. 71015 ohm-cry. 
Dielectric constant ----------. 2.05. 
Power factor ---------------. <.0005. 
Water absorption -----------. 0.0%? 



3. 
The combination of polytetrafluoroethylene beads, as 

shown, and air allows the following characteristics to be 
obtained in this type construction of coaxial cable: 

(1) Very low capacity 
(2) High dielectric strength 
(3) High temperature performance 
(4) Low temperature performance 
(5) Good flexure properties 
(6) Low attenuation 
(7) Simplified construction 

From the properties of polytetrafluoroethylene it is 
noted that the dielectric constant is 2.05. However, the 
construction of the cable core for the coax under con 
sideration has an effective dielectric constant of 1.21. 
The temperature differential to which the core may be 

subjected without detrimental effects is -65 C. to 
--200 C. These values are conservative, and the core 
in general may be exposed to a greater differential temper 
ature change without affecting to any appreciable extent 
its electrical or mechanical properties. 
As hereinbefore stated, the outer conductor 0 is prefer 

ably made of seamless, bronze tubing having a thin sinu 
ous-shaped side wall. An outer conductor of this con 
struction is light in weight, assures pressure-tight con 
struction and physical protection for the cable core, pro 
vides for high and iov temperature performance, is im 
pervious to gasoline, moisture fungus, etc., and is easily 
assembled to standard type connectors, as shown in Fig. 
l, where the connector is indicated generally at 22, 
A low capacity, high temperature coaxial cable con 

structed in accordance with the foregoing and in which 
the inner conductor was #28 AWG copper weld wire, the 
outer conductor a seamless bronze tube with a sinuous 
shaped side wall having an inner diameter of .250' and 
an outer diameter of .420'-t.010" and the insulators 
were made of polytetrafluoroethylene with an outer diam 
eter of .219”-t.002” with the overall weight of the 
cable being .136 lb. per foot, had the following character 
istics: 

Initial capacity 6.5 mmfg/ft. 
Capacitance stability 65 C. to --200 C. 
Total deviation after cycling 0.77%. 
Maximum deviation 0.93% at --200 C. 
Corona initiation voltage 2600 volts R. M. S. 60 cycles 
Corona extinction voltage 2200 volts R. M. S. 60 cycles 
Dielectric strength greater than 3000 volts R. M. S. 60 
cycles 

Heat aging 200 C. passed. 
Cold bending 65 C. passed 
A cable such as the foregoing can be fabricated in 

lengths up to 30 to 35 feet and may be cut in the field by 
the use of a pipe cutter which provides a clean, accurate 
cut and leaves no burrs or chips. 

From the foregoing, it readily will be seen that there 
has been provided a low capacity, high temperature co 
axial cable which is flexible, light in weight, impervious 
to gasoline, moisture fungus, etc., simple in construction, 
easily assembled to standard connectors, and one which 

4 
has high dielectric strength, very low capacity, low at 
tenuation, and high and low temperature performance, 
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Obviously, the invention is not restricted to the particu 
lar embodiment thereof herein shown and described. 
What is claimed is: 
1. A low capacity, high temperature coaxial cable com 

prising a flexible tubular outer conductor; a flexible inner 
conductor; and a hollow flexible insulating core mounted 
within the outer conductor, and through which the inner 
conductor is threaded, for holding the two conductors in 
generally concentric relation, said insulating core being 
formed of a plurality of hollow elongated generally cylin 
drical insulating members each having a socket formed 
within its bore adjacent one end and with its other end 
formed in the shape of a ball adapted to be received in 
the socket of the next preceding member, with the socket 
substantially embracing the ball and normally retaining 
it therein, the construction and arrangement being such 
that said core is capable of being subjected to tempera 
tures of at least 200 C. without detrimental effects and 
of being flexed without exposing the surface of said inner 
conductor and engaging said inner and outer conductors 
at longitudinally spaced points, thus permitting air to be 

: used as the major portion of the dielectric medium be: 
tween the inner and outer conductors. 

2. A low capacity, high temperature coaxial cable, as 
set forth in claim 1, wherein said insulators are made of 
polytetrafluoroethylene, and wherein the entrance open 
ings of the sockets are of slightly less diameter than the 
diameter of the balls so that the balls normally will be 
retained therein. 

3. A low capacity, high temperature coaxial cable com 
prising an outer conductor made of a seamless metal tube 
having its side wall formed in a sinuous shape to give it 

3 flexibility and resistance to crushing; a core mounted 
within the outer conductor, said core being formed of 
a plurality of hollow elongated insulating members made 
of polytetrafluoroethylene, each of said members being 
generally cylindrical and having a socket formed within 
its bore adjacent one end and with its other end formed 
in the shape of a ball, adapted to be received and nor 
mally retained in the socket of the next preceding men 
ber with the socket substantially embracing the ball where 
by the core will be flexible; and a wire inner conductor 
threaded through said insulating members. 
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