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(57)  To provide a low-priced, light-weight converter
for receiving satellite broadcasting.

In the converter for receiving satellite broadcasting
according to the present invention, since a first and a
second earth patterns 9, 4, in which a plurality of through
holes 10 is formed, are provided to face an end face 12b
of the waveguide 12 in both sides of the circuit board 3,
the through holes 10 being provided in close proximity
along the outer surface and/or the inner surface of the
circumference of the waveguide 12, and the short cap
13 is soldered to the first earth pattern 9 located within
the shield case 1 and the end face side of the waveguide
12 is soldered to the second earth pattern 4, by means
of the solder which passes through the through holes
10, it is possible to provide the low-priced, light-weight
converter for receiving satellite broadcasting.
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Description

[0001] The presentinvention relates to a converter for
receiving satellite broadcasting which receives radio-
waves transmitted from the satellite.
[0002] The configuration of the conventional convert-
er for receiving satellite broadcasting will be described
with reference to Fig. 8. Referring to Fig. 8, a case 51
made of zinc diecast comprises a box-shaped frame ex-
terior 52, and a waveguide 53 projected in the shape of
a tube from the front wall 52a of the frame exterior 52.
[0003] Within the frame exterior 52, a circuit board 55
having a probe 54 is mounted and a short cap 56 is also
fixed with a screw 57 so as to close up an opening end
of the waveguide 53, and the inside of the frame exterior
52 is electrically shielded by both a cover 58 mounted
to close the opening of the frame exterior 52 and the
box-shaped frame exterior 52 (for example, refer to Jap-
anese Unexamined Patent Application Publication No.
10-233705).
[0004] A problem has arisen in that since the conven-
tional converter for receiving satellite broadcasting is
made of a case 51 of zinc diecast in which the frame
exterior 52 and the waveguide 53 are integrally formed,
it is not only expensive but also too heavy.
[0005] Moreover, a problem has arisen in that since
the short cap 56 is fixed with a screw 57, it is not easy
to assemble and therefore it costs a great deal.
[0006] Accordingly, the object of the present invention
is to provide a low-priced, light-weight converter for re-
ceiving satellite broadcasting.
[0007] As first means for solving the above-men-
tioned problems, the converter for receiving satellite
broadcasting according to the present invention is con-
figured to comprise a shield case formed of a metal
plate, a circuit board which is mounted in the shield case
and has a probe, a tubular waveguide which is disposed
vertically to the circuit board and is formed by bending
the metal plate, and a short cap which is located within
the shield case and closes an opening end of the
waveguide;

wherein a first and a second earth patterns, in
which a plurality of through holes is formed, are provided
to face an end face of the waveguide on both sides of
the circuit board, the through holes being provided in
close proximity along the outer surface and/or the inner
surface of the circumference of the waveguide, and

the short cap is soldered to the first earth pattern
located within the shield case and the end face side of
the waveguide is soldered to the second earth pattern
exposed from the shield case, by means of the solder
which passes through the through holes.
[0008] As second means for solving the above-men-
tioned problems, the short cap is soldered to the first
earth pattern and the waveguide is soldered to the sec-
ond earth pattern, by means of cream solder provided
on the first earth pattern side.
[0009] As third means for solving the above-men-
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tioned problems, the waveguide has an overlapping por-
tion in which both ends of the waveguide overlap each
other in the direction of the tube, and the solder passing
through the through hole is attached along the overlap-
ping portion.
[0010] As fourth means for solving the above-men-
tioned problems, the circuit board has a hole which is
formed leaving a remnant portion in which the probe is
provided, and the end face of the waveguide is disposed
along the outer circumference of the hole.
[0011] As fifth means for solving the above-men-
tioned problems, a holding portion for holding the outer
surface of the circumference of the waveguide is pro-
vided in the shield case.
[0012] As sixth means for solving the above-men-
tioned problems, the waveguide has a protrusion pro-
jecting from the end face, and the protrusion passes
through the hole provided in the short cap via the pen-
etration hole of the circuit board.
[0013] As seventh means for solving the above-men-
tioned problems, the second earth pattern is provided
over most of the surface of the circuit board so that it
closes the hole provided in the front wall of the shield
case to electrically shield the inside of the shield case.
[0014] The converter for receiving satellite broadcast-
ing according to the present invention is configured to
comprise a shield case formed of a metal plate, a circuit
board which is mounted in the shield case and has a
probe, a tubular waveguide which is disposed vertically
to the circuit board and formed by bending the metal
plate, and a short cap which is located within the shield
case and closes an opening end of the waveguide;

wherein a first and a second earth patterns, in
which a plurality of through holes is formed, are provided
to face an end face of the waveguide in both sides of
the circuit board, the through holes being provided in
close proximity along the outer circumferential surface
of the waveguide and/or the inner circumference sur-
face of the waveguide, and

the short cap is soldered to the first earth pattern
located within the shield case and the end face side of
the waveguide is soldered to the second earth pattern
exposed from the shield case, by means of the solder
which passes through the through holes.
[0015] Like this, when the shield case and the
waveguide are formed of a metal plate, it is possible to
provide a low-priced, light-weight converter for receiving
satellite broadcasting because of a low material cost
and a low production cost, compared with the conven-
tional case made of zinc diecast. In addition, owing to
the through hole, even when soldering is performed in
a first or second earth pattern, the waveguide and the
short cap which are disposed in different locations can
be soldered to the earth pattern.
[0016] In addition, since the short cap is soldered to
the first earth pattern and the waveguide is soldered to
the second earth pattern by means of cream solder ap-
plied on the first earth pattern side, not only the elec-
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tronic components but the waveguide and the short cap
are soldered, thereby improving productivity.

[0017] In addition, since the waveguide has an over-
lapping portion in which both ends of the waveguide
overlap each other in the direction of the tube, and the
solder passing through the through hole is attached
along the overlapping portion, the gap of the overlapping
portion is closed, whereby the step difference is reduced
and the overlapping portions are reliably stuck together.
[0018] In addition, since the circuit board has a hole
which is formed leaving a remnant portion in which a
probe is provided, and the end face of the waveguide is
disposed along the outer circumference of the hole, ra-
diowaves received from the waveguide can be effective-
ly sent to the short cap.

[0019] In addition, since a holding portion for holding
the outer circumference surface of the waveguide is pro-
vided in the shield case, it is possible to temporarily affix
the waveguide and thus to reliably assembile it.

[0020] In addition, since the waveguide has a protru-
sion projecting from the end face, and the protrusion
passes through the hole provided in the short cap via
the penetration hole of the circuit board, it is possible to
temporarily affix the short cap and thus to reliably as-
semble it.

[0021] In addition, since the second earth pattern is
provided over most of the surface of the circuit board so
that it closes the hole provided in the front wall of the
shield case to electrically shield the inside of the shield
case, it is possible to remove the unnecessary front wall
of the shield case and thus to obtain a shield case of a
lighter weight.

[0022] Reference is now made to the drawings of a
converter for receiving satellite broadcasting according
to the present invention.

[0023] Fig. 1is anexploded perspective view showing
a converter for receiving satellite broadcasting accord-
ing to the present invention.

[0024] Fig.2is asectional view of a main part showing
the setup of a waveguide in connection with a converter
for receiving satellite broadcasting according to the
present invention.

[0025] Fig. 3 is a sectional view showing a main part
of a waveguide in connection with a converter for receiv-
ing satellite broadcasting according to the present in-
vention.

[0026] Fig. 4 is a front view showing a circuit board
related to a converter for receiving satellite broadcast-
ing.

[0027] Fig. 5 is a rear view showing a circuit board
related to a converter for receiving satellite broadcast-
ing.

[0028] Fig. 6 is a front view showing the position of

the waveguide to the circuit board in connection with a
converter for receiving satellite broadcasting according
to the present invention.

[0029] Fig. 7 is a front view showing the position of
the waveguide to the circuit board in connection with an-
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other embodiment of the converter for receiving satellite
broadcasting according to the present invention.
[0030] Fig. 8 is a sectional view showing the conven-
tional converter for receiving satellite broadcasting.
[0031] Next, reference will now be made to the con-
figuration of the converter for receiving satellite broad-
casting according to the present invention in conjunction
with Figs. 1 to 6. The present embodiment relates to the
converter for receiving satellite broadcasting capable of
receiving radiowaves transmitted from two satellites,
wherein a shield case 1, which is formed by pressing
and bending a metal plate, comprises a front wall 1a,
three sidewalls 1b bent from three sides of the front wall
1a, and an inclined wall 1c provided on one side of the
front wall 1a.

[0032] In addition, a plurality of holes 1e, which is
formed leaving a bridge portion 1d and a pair of circular
holes 1f, is provided in the front wall 1a, and a plurality
of holding portion 1g is provided to project upwardly in
the brim of the pair of holes 1f.

[0033] Two coaxial connectors 2 are affixed to an in-
clined wall 1c by caulking or the like.

[0034] The first circuit board 3 formed of a printed cir-
cuit board comprises two circular holes 3a which are
spaced apart, a K-shaped remnant portion 3b provided
in the circular holes 3a, and a plurality of rectangular
penetration holes 3c provided in the periphery of the cir-
cular holes 3a.

[0035] An earth pattern 4 (a second earth pattern) is
provided over most of the surface of the first circuit board
except over the remnant portion 3b in the front face of
the first circuit board 3, and a wiring pattern 5, a first and
a second probes 6, 7 provided in two remnant portions
3b which are disposed at intervals of 90 degrees respec-
tively, a radial pattern 8 provided in another remnant por-
tion 3b, and a substantially ring-shaped earth pattern 9
(afirst earth pattern) provided in the proximity of the out-
er circumference of the circular hole 3a are provided in
the rear of the first circuit board 3.

[0036] Inaddition, the earth patterns 4, 9 are disposed
to face each other with an insulation substrate inter-
posed therebetween, and a plurality of through holes 10
is provided along the outer circumference of the hole 1f
on the position of the earth patterns 4, 9.

[0037] Various electronic components (not shown)
such as aresistor and capacitor are mounted in the wir-
ing pattern 5 of the first circuit board 3 to form a desired
electric circuit, and also the first circuit board 3 is mount-
ed within the shield case 1.

[0038] When the first circuit board 3 is mounted, holes
3a are placed in a pair of holes 1f of the shield case 1,
and the other holes 1e are closed with the earth pattern
4 and an electric circuit is electrically shielded by the
earth pattern 4.

[0039] Although a circuit board 11 formed of a printed
circuit board is not shown here, a desired electric circuit
is formed by providing an earth pattern over most of the
surface of the front of the circuit board and by mounting
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a variety of electronic components in a wiring pattern
provided in the rear of the circuit board, wherein the sec-
ond circuit board 11 is provided within the shield case 1
so as to overlap a portion of the first circuit board 3, with
the holes 1e of the shield case 1 closed with an earth
pattern.

[0040] The tubular waveguide 12 formed by bending
a metal plate comprises a cylindrical tube portion 12a,
an end face 12b on one side of the tube portion 12a, a
curve protrusion 12c projecting from the end face 12b,
an overlapping portion 12d in which both ends of the
tube portion 12a overlap each other in the direction of
the tube, and a plurality of caulking portions 12e provid-
ed in the overlapping portion 12d.

[0041] In the waveguide 12, especially as shown in
Fig. 3, a hole is provided on one side of the overlapping
portion 12d and an eyelet is provided on the other side
of the overlapping portion 12d, and a caulking portion
12e is formed by caulking the eyelet with the eyelet in-
serted through the hole, thereby forming the overlapping
portion 12d with a narrow gap.

[0042] Ifthe waveguide 12 is inserted from the side of
the end face 12b into the pair of holes 1f of the shield
case 1, the protrusion 12c projects to the opposite side
via a penetration hole 3c of the first circuit board, and
the outer surface of the circumference of the tube por-
tion 12a is held by a holding portion 1g.

[0043] Whenthe waveguide 12 is disposed on the first
circuit board 3, as shown in Fig. 6, the end face 12b is
located to be in contact with the earth pattern 4 between
the hole 3a and the through holes 10, and the through
holes 10 are disposed in close proximity along the outer
circumference surface of a tube portion 12a.

[0044] A short cap 13 made of metal material com-
prises a cap portion 13a, a flange portion 13b provided
in the end of the cap portion 13a, and a plurality of holes
13c provided in the flange portion 13b.

[0045] AsshowninFig.2,the shortcap 13 is disposed
to close up the opening end of the waveguide 12, and
the protrusion 12c¢ is inserted through the hole 13c so
that the short cap 13 is snap-fixed to the protrusion 12c,
whereby the short cap 13 is temporarily fixed.

[0046] In this state, the waveguide 12 and the short
cap 13 are soldered to the earth patterns 4, 9, and the
solder flows into the overlapping portion 12d to fill up
the gap of the overlapping portion 12.

[0047] Next, a method for soldering the waveguide 12
and the short cap 13, i.e., a method for assembling the
waveguide and the short cap, is set forth. First, cream
solder is applied on the earth pattern 9 of the first circuit
board 3, and the protrusion 12c of the waveguide 12 is
then inserted through the penetration hole 3c. Or, the
protrusion 12c of the waveguide 12 is inserted through
the penetration hole 3c, and cream solder is then ap-
plied on the earth pattern 9 of the first circuit board 3.
[0048] Next, the short cap 13 is temporarily fixed to
the protrusion 12c, which is then carried into a reflow
furnace with the short cap 13 placed in the upside and
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the waveguide 12 placed in the downside.

[0049] And then, cream solder melts, and the melted
solder remains between the earth pattern 9 and the
flange portion 13b. In addition, cream solder flows out
to the earth pattern 4 via the through hole 10 and flows
in the outer circumference portion of the tube portion
12a and the overlapping portion 12d.

[0050] Then, after being taken out of the reflow fur-
nace, the solder solidifies. Consequently, the short cap
13 is soldered to the earth pattern 9, the outer circum-
ference portion including the end face 12b of the tube
portion 12a of the waveguide 12 is soldered to the earth
pattern 4, and the solder in the overlapping portion 12d
closes the gap of the overlapping portion 12d. By doing
this, assembly is completed.

[0051] Although cream solder has been applied on
the side of the earth pattern 9 in the above-mentioned
embodiment, the cream solder may be applied on the
side of the earth pattern 4.

[0052] In this case, when it is carried into the reflow
furnace with the short cap 13 placed in the up side and
the waveguide 12 in the down side, melted solder flows
in the outer circumference portion of the tube portion
12a and the overlapping portion 12d, and flows between
the earth pattern 9 and the flange portion 13b via a
through hole 10 by the capillary phenomenon, whereby
each portion is soldered.

[0053] Inaddition, whenitis carried into the reflow fur-
nace with the short cap 13 placed in the down side and
the waveguide 12 in the up side, the melted solder flows
in the outer circumference portion of the tube portion
12a, flows by the capillary phenomenon in the overlap-
ping portion 12d, and flows between the earth pattern 9
and the flange portion 13b via a through hole 10, where-
by each portion is soldered.

[0054] While not shown here, an opening side of the
sidewall 1b of the shield case 1 is configured to be
closed with a lid.

[0055] In addition, a converter for receiving satellite
broadcasting having such a configuration is configured
to receive radiowaves transmitted from other satellites
through each of two waveguides 12 and to take the sig-
nal out of a coaxial connector 2.

[0056] Furthermore, although a converter for receiv-
ing satellite broadcasting comprising two waveguides
has been set forth in the present embodiment, a con-
verter for receiving satellite broadcasting comprising a
single waveguide may be employed.

[0057] In addition, reference will now be made to an-
other embodiment of the converter for receiving satellite
broadcasting according to the present invention in con-
junction with Fig. 7. In the present embodiment, a plu-
rality of through holes 10 is disposed to be in close prox-
imity along the inner surface of the circumference of a
tube portion 12a of a waveguide 12.

[0058] Since the rest of the configuration is the same
as the above-mentioned embodiment, the same com-
ponents are indicated by the same reference numerals
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and description thereof is omitted.

[0059] In the present embodiment, as well, solder
flows through the through hole 10, whereby the short
cap 13 is soldered to the earth pattern 9, the inner cir-
cumference portion including the end face 12b of the
tube portion 12a of the waveguide 12 is soldered to the
earth pattern 4, and the overlapping portion 12d is also
soldered.

Reference Numerals:
[0060]

1: SHIELD CASE

1a: FRONT WALL

1b: SIDEWALL

1c: INCLINED WALL
1d: BRIDGE PORTION

1e: HOLE

1f: HOLE

1g: HOLDING PORTION

2: COAXIAL CONNECTOR
3: FIRST CIRCUIT BOARD
3a: HOLE

3b:  REMNANT PORTION

3c:  PENETRATION HOLE

EARTH PATTERN (SECOND EARTH PAT-
TERN)

5: WIRING PATTERN

6: FIRST PROBE
7.
8

e

SECOND PROBE

: RADIAL PATTERN
9: EARTH PATTERN (FIRST EARTH PATTERN)
10: THROUGH HOLE
11: SECOND CIRCUIT BOARD
12: WAVEGUIDE
12a: TUBE PORTION
12b:  END FACE
12c:  PROTRUSION
12d: OVERLAPPING PORTION
12e: CAULKING PORTION
13: SHORT CAP
13a: CAP PORTION
13b:  FLANGE PORTION
13c:  HOLE

Claims

1. A converter for receiving satellite broadcasting
comprising:

a shield case formed of a metal plate;

a circuit board which is mounted in the shield
case and has a probe;

a tubular waveguide which is disposed vertical-
ly to the circuit board and formed by bending
the metal plate; and

10

15

20

25

30

35

40

45

50

55

a short cap which is located within the shield
case and closes an opening end of the
waveguide;

wherein a first and a second earth patterns,
in which a plurality of through holes is formed, are
provided to face an end face of the waveguide on
both sides of the circuit board, the through holes be-
ing provided in close proximity along the outer cir-
cumference surface and/or the inner circumference
surface of the waveguide, and

wherein the short cap is soldered to the first
earth pattern located within the shield case, and the
end face side of the waveguide is soldered to the
second earth pattern exposed from the shield case,
by means of the solder which passes through the
through holes.

The converter for receiving satellite broadcasting
according to Claim 1,

wherein the short cap is soldered to the first
earth pattern and the waveguide is soldered to the
second earth pattern, by means of cream solder ap-
plied on the first earth pattern side.

The converter for receiving satellite broadcasting
according to Claim 2,

wherein the waveguide has an overlapping
portion in which both ends of the waveguide overlap
each other in the direction of the tube, and the sol-
der passing through the through hole is attached
along the overlapping portion.

The converter for receiving satellite broadcasting
according to any one of Claims 1 to 3,

wherein the circuit board has a hole which is
formed leaving a remnant portion in which a probe
is provided, and the end face of the waveguide is
disposed along the outer circumference of the hole.

The converter for receiving satellite broadcasting
according to any one of Claims 1 to 4,

wherein a holding portion for holding the outer
circumference surface of the waveguide is provided
in the shield case.

The converter for receiving satellite broadcasting
according to any one of Claims 1 to 5,

wherein the waveguide has a protrusion pro-
jecting from the end face, and the protrusion passes
through the hole provided in the short cap via the
penetration hole of the circuit board.

The converter for receiving satellite broadcasting
according to any one of Claims 1 to 6,

wherein the second earth pattern is provided
over most of the surface of the circuit board so that
it closes the hole provided in the front wall of the



9 EP 1 450 435 A1

shield case to electrically shield the inside of the
shield case.
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