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In microwave technique the inner conductor of coaxial 
cables is mostly supported on dielectric discs. Such sup 
porting discs, however, produce in the region of the discs, 
a disturbing change of the impedance of the coaxial sys 
tem, and thereby disturbing reflections. These reflections 
occur especially in the transition zone between the air 
and the dielectric of the disc, and they are the greater 
the greater the dielectric constant is with respect to air. 
Even at very low values of the dielectric constant, the 
error is still inadmissibly high. Attempts have been made 
to provide reflection-free support by means of a spike 
like suspension of the inner conductor on filaments of 
insulating material. These supporting arrangements did 
not find practical use because they were not reproducible 
and especially of rather low mechanical stability. 

It is also known to fix the inner conductors of coaxial 
lines by means of supporting rods of ceramic material 
either in a unilateral arrangement or in a disc-type ar 
rangement, or to employ disc-type supports having circu 
lar recesses or portions removed therefrom. The latter 
Support arrangements having the disadvantage of result 
ing in oblique overlaps between the division lines: di 
electric-air, and the field lines extending between inner 
and outer conductors. Here it is not possible to calcu 
late such supports and it is necessary to provide experi 
mental investigations which are extraordinarily difficult 
and incomplete because of the impossibility of separating 
the field distortions caused by the removed disc portion 

2 
invention can consist of a ring shaped portion Surround 
ing the inner conductor and two or more, preferably three, 
radially outwardly extending support arms of circular 
sector shaped outline, having longitudinal edges coin 
ciding with the radii of the ring shaped portion and ar 
ranged equally distributed along the periphery of the 
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from those caused by the transition zone between the un 
disturbed line section and that filled with dielectric. 

In order to match the impedance of a section having a 
Supporting disc with the impedance of a support-less line 
section, it is also known to appropriately reduce the diam 
eter of the inner conductor in the region of the support 
ing disc, and/or appropriately increase the diameter of 
the outer conductor. However, even in such coaxial sys 
tems, reflections occur on the transition zones between air 
and dielectric, and here again reflections are the greater 
the greater the dielectric constant of the dielectric is with 
respect to air. 

It is therefore an object of the invention to provide a 
reflection-poor support for the inner conductor of coaxial 
systems, which affects the dielectric field at a minimum, 
even in the case of a relatively high dielectric constant, 
which is generally unavoidable; shape and dimensions of 
Such reflection-poor support, at given dielectric constants 
and given dimensions of the coaxial line, are calculable 
and producible in a simple manner. 

Starting with the dielectric support for inner conductors 
of coaxial systems having removed portions in the region 
between inner and outer conductors for reflection reduc 
tion, and especially coaxial systems having an impedance 
which is matched in the region of the support with the 
adjoining support-less coaxial section by an appropriate 
change of the diameters of the inner and/or outer con 
ductors, the invention proposes that the edges of these 
removed portions are arranged only parallelly or perpen 
dicularly to the electric field lines extending between inner 
and outer conductors. With an inner conductor of circu 
lar cross-section, preferably these edges extended concen 
trically or radially with respect to the periphery of the 
inner conductor. The support in accordance with the 

40 

45 

50 

55 

60 

65 

70 

ring shaped portion. 
The recesses formed in the support define connecting 

passages between the spaces of the coaxial system on both 
sides of the support. This, in some cases, is undesirable, 
and in order to avoid air circulation and, as may happen, 
the entrance of foreign bodies in the interior of the co 
axial line, in accordance with a further embodiment of 
the invention, the support is to consist of two support 
parts, and the support arms for each support part are to 
cover together at least an angular region of 180; and 
these support parts, angularly displaced with respect to 
each other, are to form together a single support in such 
a manner that the support arms of one support part cover 
the recesses of the other support part. Preferably in 
this case, each support part is provided with four support 
arms, each covering an angular sector region of slightly 
more than 45°, preferably 47. 
The construction of the support in accordance with 

the invention results in a line section having zones of full 
dielectric distributed over the cross section, which alter 
nate with regions of a sheeted dielectric which can be 
mathematically calculated. In this way, especially in 
connection with the method known per se, of matching the 
impedance of the section receiving the supporting disc 
with the support-less sections of a coaxial line by means 
of changing the coaxial dimensions, it is possible to build 
a practically reflection-free coaxial line in a simple and 
inexpensive manner. 
By providing the support in accordance with the in 

vention, the reduced diameter of the inner conductor can 
be made larger than in the known arrangements; this, on 
the one hand, causes a greater mechanical strength, and 
on the other hand, due to the larger inner conductor, it 
increases power carrying capacity and also reduces the di 
electric loss. 

in the following the invention will be more fully ex 
plained by means of schematic drawings on an example 
of realization. 

FiG. 1 shows a top view of a support in accordance 
with the invention. 

F.G. 2 shows a cross section through a support in ac 
cordance with F.G. 1 substantially along line I-I of 
F.G. 1. 
FIG. 3 shows a further embodiment of a support in 

accordance with the invention in top view. 
FIG. 4 shows a cross section through a support in ac 

cordance with FIG. 3 along line IA-I. 
The support of dielectric material in accordance with 

the invention consists of a ring portion 2 mountable on 
inner conductor of a coaxial line, and of three support 
ing arms 3 made of one piece with ring portion 2 and 
arranged distributed equally along the circumference of 
ring portion 2. The ends of support arms 3, in the assem 
bled state of the support, are arranged engaging the inner 
Wall of the outer conductor 4 of the coaxial line. Each 
support arm 3 is shaped in the form of a circular sector 
in which the longitudinal edges 5, 6 which extend radially 
and form the angle of the sector, intersect at the center 
of inner conductor 1 as indicated in FIG. 1 by the pro 
longations of longitudinal edges 5, 6, drawn in dotted 
lines. 
The arrangement and construction of ring portion 2 

and support arms 3 attached thereto, results in that the 
electric field formed between inner conductor and outer 
conductor 4 of the coaxial line intersects edge 9 of ring 
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portion 2 only perpendicularly, i.e. it extends in a direc 
tion parallel to the longitudinal edges 5, 6 of the support. 
The impedance of the support in accordance with the 

invention, which is independent from the number of sup 
port arms, the width of these arms, and the distribution 
of the periphery of the ring portion, derives from the 
following formula - 

1. Xoy 1. da 
(e. ln d/d -- (e-1) -- 1. lin iii.) lin d 

1. Xcy 
éri, IL2(6-1) +1 ln dald, 

In this formula Z represents the desired impedance of 
the coaxial line, e the relative dielectric constant of the 
support material used (dielectric constant of air eo- 1) 
and Xo, the sum of all angular regions covered by the indi 
vidual supporting discs. Furthermore, d, represents the 
outer diameter of the inner conductor in the region of the 
support or the inner diameter of the support portion, d2 
represents the outer diameter of the support ring portion, 
and d the inner diameter of the outer conductor of the 
coaxial line in the region of the Support. 
From the above formula, the remaining dimensions of 

the support can be calculated in a simple manner, for any 
desired impedance value of a line, depending on the di 
electric constant of the support material to be used and 
on the existing or selected dimensions of the coaxial line. 
If, for example, as it frequently occurs in practice, the 
dielectric constant of the support material as well as diam 
eters d and ds are given, and the outer diameter d of 
the inner conductor is to be found, the following relation 
results: 
The support in accordance with the invention can either 

Z 60. 

1. d= exp :(l dd + ih dile ...)" 

each other. 
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4. 
dicular to its axis. The resulting support halves, appro 
priately angularly displaced, are then again placed upon 

In this case, if necessary, the two support 
disc sections can be connected in their overlap position, 
for example, by glue. The supports, however, can also 
be manufactured from a single piece by pressing, die cast 
ing, or machining from a single workpiece. 
We claim: 
1. A coaxial transmission line having an inner con 

ductor and an outer conductor, dielectric means for sup 
porting said inner conductor relative to said outer con 
ductor, recesses in one of said conductors for matching 
the characteristic impedance of the supported portions of 
the coaxial transmission line to adjacent unsupported co 
axial sections, said support means including cut-out por 
tions for reducing reflections, the edges of said cut-out 
portions extending substantially parallel with and selec 
tively perpendicular to the electric field lines within the 
coaxial transmission line, said support means further in 
cluding two ring-shaped portions each having a set of 
support arms, each of said sets covering together an angu 
lar region of at least 180 degrees, said ring-shaped por 
tions forming a single supporting unit, and being angu 
larly displaced with respect to each other in such a manner 
that said support arms of one ring-shaped portion cover 
the recesses of the other ring-shaped portion. 

2. A transmission line as defined in claim 1, wherein 
said inner conductor is of circular cross-section and said 
edges of the cut-out portions extend concentrically and 
selectively radially with respect to the periphery of said 
inner conductor. 

3. A transmission line as defined in claim 1, wherein 
each ring-shaped portion has four Support arms, each 

i dads -- 

be simply mounted on the inner conductor, or it can be 
inserted with its ring portion 2 in an appropriately formed 
ring shaped groove of the inner conductor. The same 
also applies for the connection of supporting arms 3 with 
the inner surface of the outer conductor. 
The support in accordance with the invention can be 

provided, in a manner known per se, with a ring shaped 
recess by which the capacitive influence of the front sur 
faces of the support is compensated. In the example of 
realization shown in FIG. 1 such a ring shaped recess is 
indicated at 7 formed on the individual support arms 3 
between ring portion 2 and outer conductor 4. Such an 
arrangement is particularly easy to manufacture if a ring 
portion 2 surrounding inner conductor a coincides with 
the inner edge section 8 of the ring shaped recess 7. 

FIGS. 3 and 4 show a support in accordance with the 
invention, which corresponds in its dimensions to the sup 
port described above and consists of two support halves 
10 and ill which are arranged angularly displaced with 
respect to each other in such a manner that the support 
arms of one-half cover the recesses of the other half. In 
this way a separation between two adjoining spaces of the 
coaxial line is achieved. In this case, the support arms 
of one section, are so formed that they cover together an 
angular region of at least 180°. 

In the example of realization shown, angle cz is selected 
to be slightly larger than 45, preferably 47, so that the 
two support arms 10 and 11 will overlap. 
The manufacture of this composite support occurs, 

preferably, in such a way that, at the outset, one support 
disc is produced with appropriately formed support arms, 
and thereafter this support disc is cut into two identical 
support halves by a cut extending in the middle, perpen 
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iii.6) fight 
covering an angular section region of Somewhat more 
than 45 degrees. - - 

4. A transmission line as defined in claim 3, wherein 
said sector region is 47 degrees. 

5. A transmission line as defined in claim , wherein 
at least one of said ring-shaped portions surrounds said 
inner conductor and at least three of said support arms, 
of circular, sector-shaped outline, extend radially outward 
from Said one ring-shaped portion. - . . 

6. A transmission line as defined in claim 1, wherein at 
least one of said ring-shaped portions surrounds said inner 
conductor and at least two of said support arms, having 
a circular, Sector-shaped outline, extend radially outward 
from said one ring-shaped portion. 

7. A transmission line as defined in claim 6, wherein 
Said two support arms are distributed equally along the 
periphery of said one ring-shaped portion. 

8. A transmission line as defined in claim 7, wherein 
said one ring-shaped portion and said support arms are 
dimensioned in accordance with the following formula: 

zo (initier-tlini)". Xay 
er in JAL (€r-1) +ll, da/da 

wherein Z represents the impedance of the support means, 
Er the relative dielectric constant of the support means 
material, X, the Sum of the angular regions covered over 
by the individual Sector-shaped support arms, d, the outer 
diameter of the inner conductor, d, the outer diameter of 
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the ring-shaped portions, and d the inner diameter of 
the outer conductor. 
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