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&) MICROWAVE CIRCUIT.

@ A microwave circuit in which a first metallic case
(1, 10), which has on the end face of a cylindrical
microwave transmission line a ring-like protruding
part (3, 11), is in contact with a second metallic case
(4) having a plane-like shape. Since, only in the
narrow region of the protruding part (3, 11), it is
reliably in contact with the second plane-like metallic
case (4), the satisfactory electromagnetic contact
between the cases is obtained, and desirable char-
acteristics can be secured.
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TECHNICAL FIELD

The present invention relates to a microwave
circuit used in a microwave communication appara-
tus, a satellite broadcast receiving converter or the
like.

BACKGROUND ART

Recently, there have been remarkable develop-
ments in microwave devices used in microwave
communication apparatuses, and it is easy to pro-
cure low-noise devices such as HEMT and MES-
FET, so that the noise factor in reception-type low-
noise converters, in particular, is decreasing year
after year. However, if the low-noise microwave
device itself exhibits a satisfactory noise factor, the
loss and impedance mismatching between the in-
put section and the microwave device have a sig-
nificant influence, making it impossible, in some
cases, to obtain a desired noise factor for the low-
noise converter as a whole.

Such a conventional microwave circuit will be
described with reference to the drawings.

Fig. 7 shows a short-circuit section of a con-
ventional cylindrical waveguide, and Fig. 8 is a
sectional view of the same. In Fig. 7, numeral 1
indicates a metal body including a cylindrical
waveguide 5, and numeral 2 indicates a mounting
surface for a short-circuit plate 4. Usually, the
short-circuit plate 4 is fixed to the mounting surface
2 by means of screws or the like to form a short-
circuit plane. If the short-circuit plate 4 is in an
ideal short-circuit state, a microwave being propa-
gated through the cylindrical waveguide 5 makes a
fotal reflection to change the direction of propaga-
tion without involving any loss.

In the above-described construction, however,
an adequate contact cannot be attained, in particu-
lar, at an end of the cylindrical waveguide due to a
variation in the surface precision of the mounting
plate 2 and in the flatness of the short-circuit plate
4, with the result that the short-circuit plate 4 does
not function as a perfect short-circuit plane. Thus,
when using the short-circuit plane of a low-noise
converter, the input power cannot be reflected ade-
quately, resulting in deterioration in noise factor
and input VSWR.

In view of the above problem, it is an object of
the present invention to provide a microwave circuit
in which an adequate contact is ensured between a
first, external conductor including a cylindrical mi-
crowave transmission path and a second conductor
having a planar configuration, and which exhibits
satisfactory characteristics.
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10

20

25

30

35

40

45

50

55

To achieve the above object, the microwave
circuit of the present invention comprises: a first
metal body having a concentric-circle-like promi-
nence provided at an end of a cylindrical micro-
wave transmission path and extending outwardly
from a cylindrical inner wall; and a second metal
body having a planar configuration and held in
contact with the first metal body.

Due to the above construction of the present
invention, the first metal body is held in contact
with the second planar metal body solely through a
small region corresponding to the prominence pro-
vided on the outside of the cylindrical inner wall
thereof, thereby attaining an adequate electromag-
netic contact between the two metal bodies and
ensuring satisfactory characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of a
short-circuit section of a cylindrical waveguide
according to an embodiment of the present in-
vention;

Fig. 2 is sectional view of the same;

Fig. 3 is an exploded perspective view of a
short-circuit section of a cylindrical waveguide
according to another embodiment of the present
invention;

Fig. 4 is a sectional view of the same;

Figs. 5 and 6 are sectional views of cylindrical-
waveguide/microstrip-line  conversion sections
according to second and third embodiments of
the present invention;

Fig. 7 is an exploded perspective view of short-
circuit section of a conventional cylindrical
waveguide; and

Fig. 8 is a sectional view of the same.

BEST MODE FOR CARRYING OUT THE INVEN-
TION

A microwave circuit according to an embodi-
ment of the present invention will now be described
with reference to the drawings.

Fig. 1 shows a short-circuit section of a cylin-
drical waveguide according to the present inven-
tion; and Fig. 2 shows a sectional view of the
same. In Fig. 1, numeral 1 indicates a metal body
including a cylindrical waveguide 5, and numeral 2
indicates a mounting surface for a short-circuit
plate 4. If the short-circuit plate 4 is in an adequate
short-circuit state, a microwave propagated through
the cylindrical waveguide 5 makes a total reflection
to change the direction of propagation without in-
volving any loss. In this embodiment, the short-
circuit plate 4 is brought into contact with a
concentric-circle-like prominence 3 before it is
brought into contact with the mounting surface 2 at
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the time of mounting, so that the contact of the
short-circuit plate 4 with the end surface of the
inner-wall section of the cylindrical waveguide 5,
which is important when realizing a short-circuit
plane, can be attained in an adequate manner,
thereby ensuring a satisfactory short-circuit char-
acteristic not depending upon the surface precision
of the mounting surface 2. Further, since the short-
circuit plate 4 is brought into contact with the inner
wall of the cylindrical waveguide 5 before it is
brought into contact with the mounting surface 2, it
is possible to realize a satisfactory short-circuit
plate even if a particularly high level of flainess
cannot be ensured for the short-circuit plate 4.

Another embodiment of the present invention
will be described with reference to the drawings.
Fig. 3 shows a short-circuit section of a cylindrical
waveguide according to another embodiment of the
present invention, and Fig. 4 shows a sectional
view of the same.

In Figs. 3 and 4, numeral 1 indicates a metal
body including a cylindrical waveguide 5; numeral
2 indicates a mounting surface for a short-circuit
plate; and numeral 3 indicates a concentric-circle-
like prominence. In this embodiment, the sectional
configuration of the concentric-circle-like promi-
nence 3 is changed so as to facilitate the machin-
ing thereof. Like the previous embodiment, this
structure is free from the influence of the surface
precision of the contact surface 2, and through the
contact of the short-circuit plate 4 with the
concentric-circle-like prominence 3, it is possible to
ensure satisfactory characteristics for the short-
circuit plane of the cylindrical waveguide.

Further, second and third embodiments of the
present invention will be described with reference
to the drawings. Figs. 5 and 6 show a sectional
view of cylindrical-waveguide/microstrip-line con-
version sections in other embodiments of the
present invention.

Numeral 10 indicates a metal body including a
cylindrical waveguide; numeral 6 indicates a post
member; numeral 7 indicates an MIC substrate
having a microstrip line; numeral 8 indicates a
metal supporter for forming a hollow coaxial line-
together with the post member 6; and numeral 9
indicates a dielectric supporter forming a dielectric
coaxial line with the post member 6.

In Figs. 5 and 6, a microwave propagated
through the cylindrical waveguide in a direction
perpendicular to the plane of the drawings is con-
verted to a coaxial mode in the section of the post
member 6 and propagated through coaxial lines
formed by the components 9 and 8, and mode
conversion is further effected in the connecting
section between the MIC substrate 7 and the post
member 6 to propagate the microwave through the
microstrip line on the MIC substrate 7.
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If, in the above waveguide/microstrip-line con-
version section, the contact between the metal
spacer 8 and the metal body 10 is not adequate,
discontinuous portions are present in external con-
ductors in the coaxial lines formed by the metal
spacer 8 and the dielectric supporter 9, thereby
causing a loss and deterioration in VSWR during
microwave propagation. In view of this, a
concentric-circle-like prominence 11 is provided on
the side of the metal body 10, in the case of Fig. 5,
and on the side of the metal support 8, in the case
of Fig. 6, thereby an adequate contact is attained in
the external conductor sections of the two coaxial
lines mentioned above, thus ensuring satisfactory
propagating characteristics.

Thus, in accordance with the present invention,
a concentric-circle-like prominence is provided on
the external conductor forming one coaxial line,
and brought into contact with the external conduc-
tor of the other coaxial line, thereby preventing loss
and deterioration in VSWR due to the generation of
discontinuous portions in the coaxial external con-
ductors.

INDUSTRIAL APPLICABILITY

Thus, in accordance with the present invention,
a first metal body having a concentric-circle-like
prominence at an end of a cylindrical microwave
fransmission path and extending outwardly from a
cylindrical wall is brought into contact with a sec-
ond metal body having a planar configuration,
whereby any discontinuity in the external conductor
sections in the microwave transmission path is
eliminated and satisfactory transmission character-
istics can be obtained, this providing a remarkable
advantage.

LIST OF THE COMPONENTS IN THE DRAWINGS

—_
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metal body

mounting surface
concentric-circle-like prominence
short-circuit plate

cylindrical waveguide

post member

MIC substrate

metal supporter

dielectric supporter
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Claims

1. A microwave circuit comprising: a first metal
body whose interior is cut into a cylindrical
microwave transmission path and which in-
cludes a concentric-circle-like prominence pro-
vided at an end of the microwave fransmission
path and extending outwardly from a cylin-
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drical inner wall; and a second metal body
which has a planar configuration, said first met-
al body being held in an adequate contact with
said second metal body.
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