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This invention is concerned with a spacing disk ar--
rangement for high frequency lines, coaxial cables or the
like, and its purpose is to reduce wave reflection at the
places where the spacer disks are positicned.

The mounting of the inner conductor or conductors, in
high frequency lines, is to be considered primarily in .
connection with the assemblies, such as plug means or
termindl closures used therefor. The insulation in the
parts of a high frequency line adjacent the spacing disks
is generally formed wholly or partially of air, and the
insertion of the spacer disks which exhibit a higher di-
electric constant therefore causes dielectric inhomogeni-
ties in longitudinal direction which in turn lead to varia-
tions in the characteristic impedance and therewith to
wave reflection.

In order to avoid such characteristic impedance varia-
tions at the places of the spacing disks, the suggestion
has been made, in connection with coaxial high frequency
cables, to increase the diameter ratio between the inner
diameter of the outer conductor and the outer diameter
of the inner conductor, by the provision ofrecesses, in
such a manner, that the same characteristic impedance
will appear at the places of the spacing disks for wave
lengths which are high relative to the disk thickness or
the dimensions of the recesses in axial direction, as will
appear in the neighboring portions of the high frequency
line. This practically amounts to saying that the inner
conductor and/or the outer conductor has to be provided
with annular grooves which are engaged by the spacing
disks. : :

It was found, however, that this expedient. which has
the object to make the ratic of inductance and capaci-
tance at the place of the spacing disk identical with that
in the adjacent parts thereof, is not sufficient to avoid
reflections at the corresponding place. This is due to
the fact that higher capacitances occur per unit of length
along the side walls of the disks than centrally thereof.
In view of this irregular distribution of capacitance
which stems from the distortion of the electric field at
the place of the spacing disk, the disk exhibits a limiting
frequency so that disturbing reflections can appear in-
cident to the transmission of very short waves.

In order to avoid this drawback, it has been suggested
to provide a conical form for the transition surfaces
between the annular grooves and the adjacent parts of
the outer conductor of the high frequency line. ‘This,
however, requires grooves the dimensions of which be-
come in axial direction rather large, thereby coming
disadvantageously into the order of magnitude of one
fourth of the shortest waves to be transmitted.

The invention provides spacing disk arrangements for
high frequency lines wherein the disks for the inner con-
ductor or conductors enter into annular grooves formed
in the inner and/or outer conductor or are held therein,
providing thereby for a diameter ratio between the inner
diameter of the outer conductor and the outer diameter
of the inner conductor which satisfies the requirement
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‘wherein Z is the characteristic impedance of the adjoin-

ing line and e the dielectric constant of the disk material,
reflections upon transmission of very short waves being
avoided by making the diameter ratio D/d so that the
requirement
=50nD/d
Ye

is satisfied with regard to the characteristic impedance Z
in the adjoining line, and by providing next to the spac-
ing disk auxiliary annular recesses in the conductor or
forming along the side:walls of the disk auxiliary re-
cesses in the disk material so that along the entire spacer
disk there will appear a characteristic impedance which
is identical or nearly identical with the characteristic im-
pedance of the connected line. ' '

The various objects and features will appear from the
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following description of the accompanying drawing

showing Jongitudinal sectional views of coaxial cables.
Fig. 1 shows :an embodiment with an undercut spacer

"disk support and auxiliary undercuts formed on the inner
_conductor adjacent the side walls of the disk, said under-

cuts constituting the auxiliary recesses;

Fig. 2 illustrates a similar support but having auxiliary
grooves formed in the side walls of said disk constituting
said auxiliary recesses; and

Fig. 3 shows an embodiment in which the features of
Figs. 1 and 2 are combined.

In each of the Figs. 1 to 3, the outer conductor 11 and
the spacer disk 12 are shown in section while the inner
or center conductor 10 is shown in elevation.

The spacing disk 12 engages in known manner annu-
lar grooves 13 and 14 of the conductors for reliable
mounting thereof. The annular grooves are dimensioned
so that the same characteristic impedance as in the neigh-
boring parts of the high frequency line will appear at
the point of the spacing disk in accordance with the re-
quirement

60InD/d
Z=——:—
Ve

1n accordance with the invention, there are provided, in
the embodiment shown in Fig. 1, immediately adjacent
the disk 12, on the inner conductor, auxiliary undercut
portions 15, and in the embodiment according to Fig. 2,
there are provided auxiliary grooves 16 along the side
walls of the disk. )

The arrangement compensates the increased capaci-
tance values along the side walls of the disk in its effect
on the characteristic impedance, thereby avoiding occur-
ance of a limiting frequency at the disk. The depths of
the undercuts 15 and of the grooves 16 may be deter-
mined empiricaily or mathematically. The configura-
tion is suitably such that it can be easily produced with
negligible tolerances.

The features of Figs. 1 and 2 may be combined as
shown in Fig. 3. There are provided auxiliary under-
cut portions 15 on the inner or center conductor 10, as
in Fig. 1, and auxiliary grooves 16 in the side walls of
the spacer disk 12, as in Fig. 2. The advantage of this
embodiment is that the undercuts 15 and the grooves
16 may be made shallower as compared with the corre-
sponding undercuts and grooves provided in Figs. 1
and 2.

Changes may be made within the scope and spirit of
the appended claims in which is defined what is believed
to be new and desired to have protected by Letters
Patent,
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I claim:

1. A spacing disk arrangement for high frequency
lines comprising an inner and an outer conductor, a spac-
ing disk for the inner conductor entering into an annular
groove formed in at least one of said conductors and be-
ing held thereby, the ratio between the inner diameter
D of the outer conductor and the outer diamecter d of
the inner conductor corresponding to

Zx/ €
InD/d= 60
wherein Z is the characteristic impedance of the adjoin-
ing line and e the dielectric constant of the disk material,
the diameter ratio D/d being such as to satisfy with re-
spect to the characteristic impedance of the adjoining line
the requirement

- 60inD/d
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and wherein auxiliary recesses are formed in at least one
of the coacting elements comprising the conductors and
the spacing disk, to produce in operation in axial direc-
tion along the entire spacing disk ‘a characteristic imped-
ance which corresponds substantially to’that of the ad-
joining line. -

2. An arrangement and cooperation of elements ac-
cording to claim 1, wherein said auxiliary recesses are
undercuts formed in one of said conductors.

3. An arrangement and cooperation of elements ac-
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cording to claim 1, wherein said auxiliary recesses are
undercuts formed in said imner conductor adjacent said
disk.

4. An arrangement and cooperation of elements ac-
cording to claim 1, wherein said auxiliary recesses are
formed in said disk.

5. An arrangement and cooperation of elements ac-
cording to claim 1, wherein said auxiliary recesses are
formed in at least one side wall of said disk.

6. An arrangement and cooperation of elements ac-
cording to claim 1, wherein an annular groove is formed
in each side wall of said disk, said grooves constituting
said auxiliary recesses.

7. An arrangement and cooperation of elements ac- .

cording to claim 1, wherein an annular groove is formed
in each side wall of said disk directly adjacent said inner
conductor, said grooves constituting said auxiliary re-
cesses.

8. An arrangement and cooperation of elements ac-
cording to claim 1, wherein said auxiliary recesses com-
prise undercuts formed in said inner conducter and an
annular groove formed in each side wall of said disk.

References Cited in the file of this patent
UNITED STATES PATENTS

2,623,122 Weber et al. ______.____ Dec. 23, 1952
FOREIGN PATENTS
828,361 Germany acecoeee__ Jan. 21, 1952

-eal



