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57) ABSTRACT 

A high frequency coaxial cable exhibiting a low inser 
tion loss and a low reflection coefficient, and incorpo 
rating an improved construction providing for conve 
nient adjustment of impedance. 

8 Claims, 3 Drawing Figures 
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HIGH FREQUENCY COAXIAL CABLE 
BACKGROUND OF THE INVENTION 

This invention relates generally to coaxial cables and 
more particularly concerns a coaxial cable with a low 
reflection coefficient and low insertion loss. 

In the transmission of high-frequency signals, partic 
ularly in the gigahertz range, the structure of transmis 
sion cables is extremely critical. Moreover, such cables 
are often subject to flexure and other physical shocks 
which make the physical arrangement of the compo 
nents even more critical. 
Thus, it is desired to provide a transmission line hav 

ing low insertion loss and a low reflection coefficient 
(VSWR), in a cable that will provide a stable VSWR 
and insertion loss under flexure and other shock condi 
tions. 
One of the problems in constructing such a coaxial 

cable is meeting required critical electrical tolerances. 
For example, if it is desired to produce a coaxial cable 
with a characteristic impedance of fifty ohms plus or 
minus one ohm, it is often difficult to vary the conduc 
tors or dielectric to provide an impedance within that 
range. Accordingly with the present invention, while 
producing the cable, routine tests can be run and a de 
tent can be varied slightly to correct the impedance to 
within the desired range. Thus, a detent can easily be 
pressed into corrugated outer conductor elements be 
fore assembly or an assembled cable without its protec 
tive wire mesh braid and plastic outer jacket can be fur 
ther compressed to provide the desired characteristic 
impedance. 

SUMMARY OF THE INVENTION 

A high frequency coaxial cable constructed in accor 
dance with the invention includes a corrugated outer 
conductor with spaced interior convolutions presenting 
flat inner surfaces, an inner conductor disposed axially 
within the outer conductor, a dielectric around the 
inner conductor with axially aligned arms extending to 
the outer conductor, and inwardly extending detents 
spaced along the flat inner surfaces of the outer con 
ductor in compressive engagement with the arms of the 
dielectric member to lock the dielectric member in a 
desired position and to form a minimum inner diameter 
of the outer conductor. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a partial sectional view of a coaxial cable 

comprising one embodiment of the present invention; 
FIG. 2 is a sectional view of the cable taken approxi 

mately along line 2-2 of FIG. 1; and, 
FIG. 3 is an enlarged view of an element of the cable, 

taken as indicated by outline 3-3 in FIG. 1. 
DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 shows a coaxial cable constructed in accor 
dance with one embodiment of the invention and com 
prising a corrugated outer conductor 10 with interlock 
ing portions 11 and interior convolutions 12. Interior 
convolutions 12 have essentially flat inner surfaces 
which are better seen in FIG. 3. Along each of the inner 
surfaces is an inwardly extending detent 13, the impor 
tance of which will be described later. The interlocking 
portions 11 of the outer conductor 10 are connected by 
solder 14. The inside surface of the outer conductor is 
plated with a high conductivity metal such as silver or 
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gold. The arrows A in FIG. 3 shows essentially where 
the inner surfaces are silver plated or plated with a high 
conductivity metal. To provide additional flexural 
strength, a wire mesh braid 15 and a plastic outer 
jacket 16 surround the outer conductor 10. 
An inner conductor 20 is disposed coaxially within 

the outer conductor 10. A dielectric member 21 is 
molded around the inner conductor 20 and includes 
arms 22, 23 and 24 extending radially outwardly from 
the inner conductor and pressing against the outer con 
ductor 10. Preferably, the dielectric member 21 is 
made of polytetrafluorothylene, though other dielectric 
materials can be used. The space 25 not occupied by 
the dielectric member 21 is filled with air, which also 
serves as a dielectric. 
A feature of the invention is the inwardly extending 

detent 13, which is spaced along the flat inner surface 
12 of the outer conductor 10. By varying or selecting 
the inward projection or radial position of the detent 
13, the effective inner diameter of the outer conductor 
10 will be varied and, accordingly, the impedance or 
electrical characteristic of the coaxial cable will be 
changed or controlled acccordingly. 
Thus, as seen in FIGS. 1, 2 and 3, the outer conduc 

tor 10 comprises a series of spirally wound adjacent 
turns with the wall portion of each turn between oppo 
site edges of each turn offset radially inwardly from the 
opposite edges. The opposite edges of each turn are in 
folded back overlapping radially spaced relationship 
with an adjacent portion of each edge for nestingly re 
ceiving there-between the edge of the adjacent turn to 
interlock the adjacent turns. Soldering the interlocked 
edges and silver plating the inner surfaces of the outer 
conductor provides a continuous metal or conductive 
path between turns. The spirally extending detent or 
detent means 13 is formed along the radially inwardly 
spaced surface of the outer conductor and it engages 
the radially outwardly spaced end surface of the axially 
and radially extending equi-circumferentially spaced 
arms 22, 23 and 24 of the dielectric member 21. 
The outer conductor 10 provides a path which is con 

tinuous to RF signals. Preferably the center conductor 
20 consists of silver plated stranded wire, though a solid 
conductor may be used if desired. The air 
polytetrafluorothylene construction lowers the dielec 
tric constant and decreases the dielectric losses of the 
cable. 

In order to obtain optimum performance, the diame 
ter of the outer conductor 10 should be consistent and 
the width of the convolutions should be equal. 
The core dielectric member 21 is locked to the outer 

conductor 10 by means of mechanical compression. 
This procedure keeps the core and its center conductor 
20 from moving relative to the outer conductor 10. 
This provides excellent alignment even when the cable 
is subjected to flexure or impact. 
The impedance of the cable is controlled by the 

amount of compression of the outer diameter. The im 
pedance of the coaxial cable is calculated from the 
equation: 

- 138 DM 
Z= 7 E logo in 

where DM is the mean diameter of the outer conductor 
inner diameter, ID is the outer diameter of the inner 
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conductor and E is the effective dielectric constant of 
the core components. 
The insertion loss of the cable is computed by the 

summation of the inner conductor loss, the dielectric 
loss, and the outer conductor loss. The inner conductor 
loss and dielectric loss are computed by using standard 
microwave equations for insertion loss. The outer con 
ductor loss is derived from standard equations, except 
that the added transmission line length due to the con 
volutions must be incorporated into the calculations. 
The cable provides a low reflection coefficient 
(VSWR), high electrical phase stability under stress, 
and high consistency in phase tracking. As an example 
of the low insertion loss, measurements of less than 
0.35 dB per foot at 16 GHz, less than 0.14dB per foot 
at 8 ghz, and less than 0.065 dB per foot at 2 GHz have 
been recorded for a 50 ohm transmission line. 

In production of a coaxial cable in accordance with 
one embodiment of the invention, the detent in the 
outer conductor can be formed prior to assembly to 
conform to calculated standards. An on-line assembly 
procedure includes, forming a corrugated outer con 
ductor with spaced interior convolutions presenting flat 
inner surfaces, forming a dielectric core around an 
inner conductor, the dielectric core having a plurality 
of axially aligned arms, inserting the inner conductor 
and dielectric core axially within the outer conductor, 
and forming a plurality of inwardly extending detents 
spaced along the flat inner surfaces of the outer con 
ductor to form a minimum inner diameter of said outer 
conductor. 
The detents can be formed while forming the outer 

conductor or the detents can be added or varied after 
the inner conductor, outer conductor, and dielectic 
core are assembled. Thus, after assembly of these three 
elements, the impedance of the cable can be measured 
and the projection of the detent can be varied to vary 
the impedance to the desired range, the cable can then 
be enclosed in the wire mesh and plastic jacket. When 
silver plating the inside surface of the outer conductor, 
this step is preferably done before the assembly of the 
inner conductor, outer conductor, and dielectric core. 
We claim: 
1. A high frequency coaxial cable, comprising; 
an outer conductor with spaced interior convolutions 
presenting inner surfaces; 

at least one inner conductor disposed axially within 
the outer conductor; 

a dielectric member around the inner conductor with 
a plurality of axially aligned arms extending to the 

4. 
outer conductor, and, 

at least one inwardly extending detent spaced along 
the inner surfaces of the outer conductor in com 
pressive engagement with the arms of the dielectric 

5 member to lock said member in a desired position 
with the radial position of said detent selected in 
accordance with a desired electrical characteristic 
of said cable to control said electrical characteris 
tic. 

2. A cable as in claim 1 wherein said outer conductor 
is corrugated and said detent extends around the pe 
rimeter and axially along said outer conductor surface. 

3. A cable as in claim 1 wherein said inner conductor 
includes a plurality of silver coated strands of wire. 

4. A cable as in claim 2 wherein said outer conductor 
includes interlocked portions and is silver plated on its 
inner surface. 

5. A cable as in claim 2 wherein said corrugated 
outer connector includes interlocking portions and is 
soldered at its interlocking portions. 

6. A cable as in claim 5 wherein said outer conductor 
is enclosed by a wire mesh braid and a plastic outer 
jacket. 

7. A coaxial cable for use in transmitting high fre 
quency electrical signals comprising: 

at least one inner conductor; 
an outer conductor encircling said inner conductor 
and spaced radially outwardly of said inner con 
ductor; 

a dielectric member extending axially of said inner 
and outer conductors secured to said inner conduc 
tor and having a plurality of axially extending cir 
cumferentially spaced arms extending radially 
toward said outer conductor; and 

detent means on said outer conductor extending radi 
ally inwardly from said outer conductor in move 
ment restraining relationship to said arms for hold 
ing said dielectric member and inner conductor 
against movement relative said outer conductor 
with the radial position of said detent means lo 
cated for controlling an electrical characteristic of 
said cable. 

8. The coaxial cable claimed in claim 7 in which said 
outer conductor is formed in a series of continuous 
turns having interlocked opposite edges and a wall por 
tion in each turn intermediate said opposite edges is 
offset radially inwardly of said opposite edges with said 
detent means being formed in said wall portion for en 
gaging the radially outward end of each of said arms. 
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