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Description

This invention relates to apparatus for receiving
super high frequency (SHF) signals. Such
apparatus may form an SHF receiver for receiving
SHF broadcast signals from, for example, a
broadcast sateliite.

Generally, as shown, for example, in Figure 1 of
the accompanying drawings, an SHF receiver for
receiving an SHF broadcast signal from a broad-
cast satellite (not shown) comprises an antenna 1,
an outdoor unit 2 installed on the outside of a
house together with the antenna 1 to frequency-
convert an electrical wave of an SHF band that is
received by the antenna 1 to an electrical wave of
an uitra high frequency (UHF) band and to amplify
it, a coaxial cable 3, and an indoor unit 4 and a
television receiver 5 installed inside the house.
The indoor unit 4 is supplied with the signal that is
frequency-converted to the UHF band signal from
the ‘outdoor unit 2 through the coaxial cable 3,
and derives-a-video signal and an audio signal

. that are supplied 1o the television receiver 5.

An example of this kind of system is discussed

"in “Radio and Electronic Engineer”, vol. 52, No. 3,

March 1982, pages 127—133.
"An SHF broadcast may, for example, be a low

‘power broadcast {with a receiving frequency of

" "11.7 to 12.1 GHz) or a high power broadcast {with

a receiving frequency of 12.2 to 12.7 GH2).
However, in the above SHF receiver, if the local

oscillation frequency in the outdoor unit 2 is not

changed over, the indoor unit 4 must accommo-

_date a frequency band of 1000 MHz, and it is

~ -extremely difficult to realize a suitable circuit for

~the indoor unit 4.

Accordmgly, in order to receive broadcasts in

" two difficult frequency bands using an indoor unit

-4 of: simple- construction, the local oscillation

frequency in the outdoor unit 2 must be changed

o over

~To change over the local oscillation frequency
in the outdoor unit 2, it might be considered that
in addition to the coaxial cable 3, there could be
independently provided a local oscillation fre-

- quency- control cable that extended from the

indoor unit 4 to the outdoor unit 2, and the
switching of the local oscillation frequency could
be controlled therethrough. However, it is unde-
sirable that a plurality of cables be provided
between the outdoor unit 2 and the indoor unit 4.
Aiso, a plurality of cables would cause the
number of terminals of the outdoor unit 2 to be
increased, which makes sealing of the outdoor
unit 2 to avoid the ingress of, for example,
rainwater, more difficult.

According to the present invention, there is
provided apparatus for receiving super high fre-
quency signals, the apparatus comprising:

an outdoor unit comprising means for convert-
ing super high frequency signals to ultra high
frequency signals;

an indoor unit comprising means for demod-
ulating said ultra high frequency signals; and

cable means for supplying said ultra high fre-
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guency signals from said outdoor unit to said

indoor unit and supplying a D.C. operating voit-

age from said indoor unit to said outdoor unit;
characterised by:

said outdoor .unit further comprising local
oscillator means for generating a local signal
which is supplied to said converting means,
means for switching the frequency of said local
signal, and means for detecting said DC operating
voltage which is supplied to said outdoor unit and
the value of which is changed according to a band
range of said super high frequency signals, the
output of said detecting means controlling said
switching means; and

said indoor unit further comprising means for
generating said DC operating voltage in depend-
ence on the band range of said super high
frequency signals.

The invention will now be described by way of
example with reference to the accompanying
drawings, throughout which like parts are
referred to by like references and in which:

Figure 1 is a schematic diagram showing an
example of a previously proposed SHF receiver;

Figure 2 is a block diagram showing an embodi-
ment of SHF receiver according to this invention;
and

Figure 3is a waveform_ diagram for explaining
the embodiment. »

in the embodiment of Figure 2, an SHF broad-
cast signal Sgue received by an antenna 1 is
converted from a circularly polarized SHF signal
to a linearly polarized SHF signal by a circult-to-
linear polarization wave converter 6 that is a part
of an outdoor unit 2, and is then supplied through
a high frequency amplifier 7 to a mixer 8. .

Respective local oscillators 9L and 9H produce,
for example, a frequency signal of 10.705 GHz (for
receiving a low power broadcast) and a frequency
signal of 11.2 GHz (for receiving a high power
broadcast). The frequency signals from the local
oscillators SL and 9H are respectively supplied to
the mixer 8. The mixer 8 produces a signal Syue
which has been frequency-converted to a UHF
signal. The signal Syur is supplied through an
intermediate frequency amplifier 10 and a
capacitor 11 and for DC blocking to an output
terminal 12.

A regulator 13 is supplied with a voltage +B
that is supplied from an indoor unit 4 through a
coaxial cable 3 to the terminal 12 and stabilizes
the voltage +B. As will be mentioned later, the
volitage +B that is supplied to the terminal 12 is
made +10V or +15V respectively for receiving the
low power broadcast (receiving frequency is 12.2
to 12.7 GHz). The voltage that is stabilized by the
regulator 13 to be a predetermined voltage is
supplied to the high frequency ampilifier 7 and the
intermediate frequency amplifier 10, and is also
supplied through a switching circuit 14 to the
local oscillators 9L and SH.

A level detecting circuit 15 detects whether the
voltage +B, that is supplied to the terminal 12
from the indoor unit 4, is +10V or +15V. A
detected output signal Sd therefrom is supplied to



“the switching circuit 14 as a switching control
signal. The switching circuit 14 is connected to the
local oscillator 9L when the voltage +B is +10V,
when receiving the low power broadcast (the
receiving frequency is 11.7 to 12.2 GHz), while
- when the voltage +B is 15V, when receiving the
- - high power broadcast (the receiving frequency is
~12.2 to 12.7 GHz), the switching circuit 14 is
connected to the local oscillator 9H.
Accordingly, when receiving the low power
- broadcast, the operating voltage is supplied form
the regulator 13 to the local oscillator SL and the
w7 77 7 . frequency signal of 10.705 GHz is supplied from
B the local oscillator 9L to the mixer 8. Thus the SHF
e receiver is set in the low power broadcast receiv-
ing mode. On the other hand, when receiving the
R high power broadcast, the operating voltage is
supplied from the regulator 13 to the local
oscillator 9H and the frequency signal of 11.2 GHz
T is supplied from the local oscillator 9H to the
- mixer 8. Thus the SHF receiver is set in the high
power broadcast receiving mode.

- The signal Sy the frequency of which has
-been- converted to that of the UHF band, and
which is  supplied to the terminal 12 of the
“outdoor unit 2, is supplied through the coaxial

"..’cable 3, an input terminal 16 and a DC blocking
. ...capacitor 17 to a tuner 18 that are a part of the
" indoor unit 4.
comnoali oo In the tuner 18, the broadcast of a predeter-
' T mined channel is selected by the control of a
“-----channel” selector 19 and an intermediate fre-
.quency (IF) frequency/modulated (FM) signal Sie
- of the selected broadcast is produced at the
output side of the tuner 18. This signal Sy is
- supplied through a series circuit of an automatic
--gain control (AGC) amplifier 20, a band-pass filter
.21 and a limiter 22 to an FM detector 23. From the
77 FM detector 23 is derived a composite signal that

.. .nance signal Y and a chrominance signal C, and
D an audio signal S,’ that is four-phase-shift keyed
;, ‘ (4 PSK) as shown in, for example, Figure 3. This
o composite signal is supplied to a video amplifier
" 24 and an audio processor 25.
- The video ampilifier 24 produces the amplified
~ video signal Sy and the audio processor 25 pro-
" duces an audio signal Sy.

The video signal Sy from the video amplifier 24
and the audio signal S, from the audio processor
25 are both supplied to a radio frequency (RF)
converter 26, and the RF converter 26 produces a
television signal Sge that is matched with, for
example, a vacant channel, and may be supplied

to a monitor.
In the indoor unit 4, a voltage source circuit 27
supplies the required voltage to each section of
the indoor unit 4 and a predetermined voltage to a
regulator 28. Depending on reception of the low
power broadcast or the high power broadcast, the
- regulator 27 is supplied with different reference
... .. -voltage Vg or Vgp, through a switching circuit 28.
Then, the regulator 28 produces at its output side
the voltage +B of, for example +10V in receiving
the lower power broadcast and the voltage +B of,

* ‘consists of a video signal S, formed of a lumi- -
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for example, +15V in receiving the high power
broadcast. This volitage +B is supplied through an
AC blocking coil 30, the terminal 16 and the
coaxial cable 3 to the terminal 12 of the outdoor
unit 2 as described above.

Since the SHF receiver is constructed as
described above, when receiving the low power
broadcast (the receiving frequency is 11.7 to 12.2
GHz), the voltage +B that is supplied from the
indoor unit 4 through the coaxial cable 3 to the
terminal 12 of the outdoor unit 2 is made to be, for
example +10V and the operating voltage is sup-
plied to the local oscillator SL by the control of the
level detecting circuit 15 so that the frequency
signal of 10.705 GHz is supplied from the local
oscillator 9L to the mixer 8 and thus the outdoor
unit 2 is set in the receiving mode for receiving
the low power broadcast. On the other hand,
when receiving the high power broadcast (the
receiving frequency is 12.2 to 12.7 GHz), the
voltage +B that is similarly supplied to the ter-
minal 12 of the outdoor unit 2 is made to be, for
example, +15V and the operating voltage is
supplied to the local oscillator SH by the control of
the level detecting circuit 15 so that the frequency
signal of 11.2 GHz is supplied from the local
oscillator SH to the mixer 8 and thus the outdoor
unit 2 is set in the receiving mode for receiving -
the high power broadcast.

Thus, only the signal coaxial cable 3 need be -

provided between the outdoor unit 2 and the

indoor unit 4, and it is nevertheless possible to .

change the receiving bands of the local oscillation
frequency in the outdoor unit 2.

While in the above embodiment the local '
oscillators 9L and SH are respectively changed” "~
over to switch the oscillation in the outdoor unit2, -

it is possible that a single local osciliator is
provided and its local oscillation frequency is

- changed over in accordance with the receiving

band. ) ;
Claims

1. Apparatus for receiving super high frequency
signals, the apparatus comprising:

an outdoor unit (2) comprising means (8) for
converting super high frequency signals to ultra
high frequency signalis; o ,

an indoor unit (4) comprising méans (23) for
demodulating said ultra high frequency signals;
and

cable means (3) for supplying said uitra high
frequency signals from said outdoor unit {2) to
said indoor unit (4) and supplying a DC operating
voltage from said indoor unit (4) to said outdoor
unit (2);

characterised by: )

said outdoor unit (2) further comprising local
oscillator means (9L, 9H) for generating a local
signal which is supplied to'said converting means
(8), means (14) for switching the frequency of said
local signal, and means (15) for detecting said DC
operating voltage which is supplied to said out-
door unit (2) and the value of which is changed



according to a band range of said super high
frequency signals, the output of said detecting
milans (15) controlling said switching means (14);
an

“said indoor unit {4} further comprising means

" (29) for generating said DC operating voltage in
- dependence on the band range of said super high

frequency signals.

" 2. Apparatus according to claim 1 wherein said
local oscillator means (9L, 9H) comprises first and
second local oscillators (9L, 9H) having different
frequencies, an output signal of either of said

_ osciliators (9L, 9H) being selectively supplied to

said converting means (8).

3. Apparatus according to claim 2 wherein said
outdoor unit (2) further comprises a reguiator (13)
for stabilizing said DC operating voitage, the
output of said regulator (13) being selectively
supplied to either of said oscillators (9L, 9H) by
said switching means (14).

4. Apparatus according to claim 1 wherein said
local oscillator means is a variable frequency

. oscillator, whose frequency is varied by said

switching means (14).

5. Apparatus according to claim 1 wherein said
converting means (8) comprises a converter (6)
for converting circularly polarized super high

-frequency signals to linearly polarized super high

frequency signals, an ampilifier (7) supplied with

- said linearly polarized super high frequency
- signals, and a mixer {8) supplied with the output

of said amplifier (7) and said local signal, said

.. mixer (8) producing said ultra high frequency

signals, and said demodulating means {23) com-

~.. prises a tuner (18) supplied with said ultra high
.. frequency signals, a channel selector (19) for
~ selecting a channel of said ultra high frequency
- signals, said channel selector (19) controlling the

- channel selection in said tuner (18, a detector (23)
- for detecting the output signal of said tuner {18},

and means (24, 25, 26) for processing the output

" signal of said detector (23), said processing

means (24, 25, 26) producing a video signal and
an audio signal, respectively.

6. Apparatus according to claim 5 further com-
prising antenna means (1) for supplying said

" circularly polarized super high frequency signals

received thereat to said converter (6).
7. Apparatus according to claim 6 further com-
prising monitor means supplied with said video

" signal and said audio signal. N

Patentanspriiche

1. Geradt zum Empfang von Signalen mit super-
hoher Frequenz (SHF-Signalen)

mit einer AuBenraum-Einheit (2) mit einer
Wandlereinrichtung (8) zum Umwandlung von
SHF-Signalen in Signale mit ultrahoher Frequenz
{UHF-Signale)

mit einer Innenraum-Einheit (4} mit einer
Demodulatoreinrichtung (23} zur Demodulation
der UHF-Signale ,

sowie mit einer Kabelanordnung (3) zur Zufiih-
rung der UHF-Signale von der AuRenraum-Ein-
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heit (2) zu der Innenraum-Einheit {4) und zur
Zufihrung einer Gleich-Betriebsspannung von
der Innenraum-Einheit (4} zu der AuBenraum-
Einheit (2),

dadurch gekennzeichnet,

daf} die AuRenraum-Einheit (2} ferner eine
lokale Oszillatoreinrichtung (9L, 9H) zur Erzeu-
gung eines lokalen Signals umfalt, das der
Wandiereinrichtung (8) zugefiihrt wird, ferner
Schaltmittel (14) zum Umschalten der Frequenz
des lokalen Signals sowie eine Detecktoreinrich-
tung (15) zur Erfassung der der AuRenraum-
Einheit (2) zugefihrten Gleich-Betriebsspannung,
deren Wert entprechend dem Frequenzbandbe-
reich der SHF-Signale geandert wird, wobei das
Ausgangssignal der Detektoreinrichtung (15) die
genannten Schaltmittel (14) steuert,

und daf die Innenraum-Einheit (4) ferner Mittel
(29) zur Erzeugung der Gleich-Betriebsspannung
in Abhéangigkeit von dem Frequenzbandbereich
der SHF-Signale aufweist. .

2. Gerat nach Anspruch 1, bei dem die lokale
Ostzillatoreinrichtung (9L, 9H) einen ersten und
einen zweiten lokalen Oszillator (9L, 9H) aufweist,
die unterschiedliche Frequenzen haben, wobei
wahlweise ein Ausgangssignal eines dieser Oszil-.
latoren (9L, 9H) der Wandlereinrichtung (8) zuge-
fuhrt wird. '

3. Gerat nach Anspruch 2, bei dem die Aufien-
raum-Einheit (2) ferner einen Regler (13) zur
Stabilisierung der Gleich Betriebsspannung auf-
weist, dessen Ausgangssignal von den genann- -
ten Schaltmitteln (14) wahlweise einem der bei-
den Oszillatoren (9L, 9H) zugefihrt wird.

4. Gerdt nach Anspruch 1, bei dem die lokale
Oszillatoreinrichtung ein Oszillator mit variabler
Frequenz ist, dessen Frequenz durch die genann-
ten Schaltmittel {14) veranderbar ist.

5. Gerat nach Anspruch 1, bei dem die Wandler-
einrichtung (8) einen Konverter (6} zur Zuwand-
tung zirkular polarisierter SHF-Signale in linear
polarisierte SHF-Signale aufweist, ferner einen
mit diesen linear polarisierten SHF-Signale beauf-
schiagten Verstarker (7) und einem mit dem
Ausgangssignal des Verstérkers {7) und dem loka-
len Signal beaufschiagten Mischer (8}, der die
UHF-Signale erzeugt, und bei dem die Demodula-
toreinrichtung {23) einem mit den UHF-Signalen
beaufschlagten Tuner (18} aufweist, ferner einen
Kanalwahler {19) zur Auswahl eines Kanals der
UHF-Signale, der die Kanalwahl in dem Tuner (18)
steuert, ferner einen Detektor {23) zum Detektie-
ren des Ausgangssignals des Tuners (18) sowie
Mittel (24, 25, 26) zur Verarbeitung des Ausgangs-
signals des Detektors (23}, wobei diese Mittel (24,
25, 26} ein Videosignal bzw. ein Audiosignal
erzeugen. :

6. Gerdt nach Anspruch 5, ferner mit einer
Antennenanordnung (1) zur ZufGhrung der von
ihr empfangenen zirkular polarisierten mit super-
hoher Frequenz zu dem Konverter (6).

7. Gerat nach Anspruch 6, ferner mit einer
Monitoreinrichtung, der das Videosignal und das
Audiosignal zugefihrt werden.



Revendications

1. Appareil permettant de recevoir des signaux
d’hyperfréquence, I'appareil comprenant:
une unité externe (2) comprenant un moyen (8)
servant a convertir des signaux d’hyperfréquence
en signaux d'ultra-haute fréquence;
- une unité interne (4) comprenant un moyen (23)
'+ servant a démoduler lesdits signaux d'ultra-haute
%] fréquence; et
x4 un moyen faisant fonction de céble (3) servant 3
i délivrer lesdits signaux d’ultra-haute fréquence
de ladite unité externe (2) 2 ladite unité interne (4)
a délivrer une tension continue de fonctionne-
ment de ladite unité interne (4) & ladite unité
externe (2);
caractérisé en ce que:
ladite unité externe (2) comprend en outre un
moyen faisant fonction d'oscillateur local (9L, 9H)
.servant a produire un signal local qui est fourni
- -audit moyen de conversion (8), un moyen (14)
servant a faire commuter la fréquence dudit
- signal local, et un moyen {15) servant 3 détecter
ladite tension continue de fonctionnement qui est
fournle a ladite unité externe (2) et dont la valeur
““est' modifiée en fonction d’un intervalie de bande
-desdites signaux d’hyperfréquence, le signal de
_ sortie dudit moyen de détection (15) commandant
i ledit moyen de commutation (14); et
ﬁ‘ “ladite unité interne (4) comprenant en outre un
moyen (29} servant 3 produire ladite tension
:  continue de fonctionnement en fonction de I'in-
~ 1 tervalle de bande desdits signaux d'hyperfré-
1 .. quence.
' 2. Appareil selon la revendication 1, ot ledit
- moyen faisant fonction d’oscillateur local (SL, 9H)
_comprend des premier et deuxiéme oscillateurs
- locaux (9L, 9H) ayant des fréquences différentes,
- le signal de sortie de I'un desdits oscillateurs (9L,
- 9H) étant sélectivement délivré audit moyen de
4 conversion (8).
h 3. Appareil selon la revendication 2, ol ladite
" unité externe (2) comprend en outre un régulateur
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(13) servant a stabiliser ladite tension continue de '
fonctionnement, le signal de sortie dudit régula-

teur (13) étant sélectivement délivré a 'un desdits
oscillateurs (9L, 9H) par ledit moyen de commuta-

‘ tion {14).

4. Appareil selon Ia revendication 1, ou ledit
moyen faisant fonction d’oscillateur local est un
oscillateur & fréquence variable, dont on fait

varier la fréguence a I'aide dudit moyen de com-

mutation (14).

5. Appareil selon la revendication 1, ol ledit
moyen de conversion (8) comprend un convertis-
seur (6) servant 3 convertir des signaux d’hyper-
fréquence circulairement polarisés en signaux
d’hyperfréquence linéairement polarisés, un
amplificateur (7) recevant lesdits signaux d’hyper-
fréquence linéairement polarisés, et un mélan-
geur (8) recevant le signal de sortie dudit amplifi-
cateur (7) et ledit signal local, ledit mélangeur (8)

produisant lesdits signaux d'uitra-haute fré-

quence, et ledit moyen de démodulation (23)
comprend un syntoniseur (18) recevant lesdits
signaux d’ultrahaute fréquence, un sélecteur de
canal (19) servant & sélectionner un canal desdits
signaux d’uitra-haute fréquence, ledit sélecteur

de canal (19) commandant la sélection du canal ™~

dans ledit syntoniseur (18), un détecteur (23)
servant & détecter le signal de sortie dudit synto-
niseur (18), et un moyen (24, 25, 26) servant a
traiter le signal de sortie dudit détecteur {23), ledit

moyen de traitement (24, 25, 26) produisant .

respectivement un signal vidéo et un sngnal
audio.

6. Appareil selon la revendication 5, compre-
nant en.outre un moyen (1) faisant fonction
d'antenne servant & délivrer audit convertisseur

{6) lesdits signaux d’hyperfréquence circulaire-

ment polarisés qu‘il regoit.

7. Appareil selon la revendication 6, compre-
nant en outre un moyen faisant fonction d'écran
de contrdle qui regoit ledit signal vidéo et ledit
signal audio.
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