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(57) Claim
1. A device for displaying received signal level a signal received 

by an antenna of an earth station, to enable adjustment of orientation of 
the antenna which Is provided with a reflecting surface of which Is 
manually variable 1n orientation, an outdoor unit located In the vicinity 
of said antenna, and an Indoor unit connected to said outdoor unit by a 
cable and provided with a demodulator for demodulating the received signal, 
which said outdoor unit delivers to said cable, and said Indoor unit, the 
demodulator feeding a demodulated signal with automatic gain control to a 
converting means, said device comprising:

said converting means for converting an automate gain controlled 
signal output by said demodulator Into a first signal;

a control means for converting the first signal Into a predetermined 
control signal and feeding the predetermined control signal to said outdoor 
unit over said cable;

a display means responsive to the control signal for displaying a 
level which corresponds to the automatic gain controlled voltage; and

means for preventing power from being radiated through said antenna 
when said control means is operating.
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ABSTRACT OF THE DISCLOSURE

5
A device for displaying signal level of a signal received by an 

antenna to be used in the manual adjustment of the orientation of the 
antenna of an earth station. The received signal coming in through the 
antenna is delivered from an outdoor unit to a demodulator of an indoor

10 unit to be demodulated thereby. In the indoor unit, a converter receives 
an automatic gain controlled voltage signal from the demodulator and 
converts it into a digital signal, and a controller converts the digital 
signal into a predetermined control signal indicates a particular level 
which corresponds to the automatic gain controlled voltage. A person,

15 therefore, can adjust the antenna to an optimum orientation unassisted,
i.e.,  while observing the display.
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ANTENNA ORIENTATION ADJUSTING DEVICE
FOR EARTH STATION

BACKGROUND OF THE INVENTION
The present invention relates to a device for adjusting the 

orientation of an antenna which is installed in an earth station.
In parallel with the progress of satellite communications,

5 miniature and inexpensive earth stations have come to be 
extensively used. This kind of earth station, is generally 
constituted by an indoor unit which is connected to a terrestrial 
line or terminal, an antenna whose orientation is manually 
adjustable, an outdoor unit located in the vicinity of the 

10 antenna, and a cable for interconnecting the indoor and outdoor 
units. The indoor unit is provided with a demodulator. A 
spectrum analyzer is connected to the demodulator. In such a 
prior art earth station, the orientation of the antenna is 
adjustable by hand. Specifically, the level of a received signal 

15 coming in through the antenna and fed to the demodulator of the 
indoor unit via the outdoor unit and cable is confirmed by using 
the spectrum analyzer. However, a problem with this kind of 
scheme is that the adjustment cannot be accomplished without 
resorting to two persons, i. e. , one for manually changing the 

20 orientation of the outdoor antenna and the other for monitoring 
the level of a received signal which appears on the spectrum 
analyzer.

SUMMARY OF THE INVENTION
25 It is, therefore, an object of the present invention to provide

a device which allows a person to adjust the orientation of an 
antenna of an earth station to an optimum one unassisted.

It is another object of the present invention to provide a

1 t
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an Improved antenna orientation adjusting device for an earth station which 
substantially overcomes or ameliorates the above mentioned disadvantages.

In accordance with the present invention, there is provided a 
device for displaying received signal level a signal received by an antenna 

5 of an earth station, to enable adjustment of orientation of the antenna 
which is provided with a reflecting surface of which is manually variable 
in orientation, an outdoor unit located in the vicinity of said antenna, 
and an indoor unit connected to said outdoor unit by a cable and provided 
with a demodulator for demodulating the received signal, which said outdoor 

10 unit delivers to said cable, and said indoor unit, the demodulator ffeeding 
a demodulated signal with automatic gain control to a converting means, 
said device comprising:

said converting means for converting an automatic gain controlled 
signal output by said demodulator into a first signal;

η o

o °ool5 a control means for converting the first signal into a predetermined
control signal and feeding the predetermined control signal to said outdoor 

oooo Un1t over said cable;
0 O 0 0

o oo a display means responsive to the control signal for displaying a
O 0 0

o° ” level which corresponds to the automatic gain controlled voltage; and 
’ °··20 means for preventing power from being radiated through said antenna

when said control means is operating.
The above and other objects, features and advantages of the present 

e. Invention will become more apparent from the following detailed description
t

' taken with the accompanying drawings.
>5 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic block diagram showing an earth station in which 
a prior art device for adjusting antenna orientation is installed;

Fig. 2 is a schematic block diagram of an earth station which is 
provided with an antenna orientation adjusting device embodying the present 

30 invention;
■ Fig. 3 is a schematic block diagram showing in detail a demodulator

as shown in Fig. 2; and
Fig. 4 is a schematic block diagram showing a controller as also 

shown in Fig. 2.
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DESCRIPTION OF THE PREFERRED EMBODIMENT
To better understand the present invention, a brief reference 

will be made to a prior art antenna orientation adjusting device 
for an earth station, shown in Fig. 1. As shown, a prior art 

5 miniature earth station, generally 10, is made up of an indoor 
unit 14 which is connected to a ground circuit 12, an antenna 16 
having a reflecting surface 16a the orientation of which is 
manually changeable, and an outdoor unit 18 located in the 
vicinity of the antenna 16 and connected to the indoor unit 1 by 

10 a cable 2 0. Basically, the indoor unit 14 comprises a modulator 
22, a demodulator 24, an interface 26, a controller 28, and a 
duplexer 30. On the other hand, the outdoor unit 18 basically 
comprises a duplexer 32, a power amplifier 34, a low noise 
amplifier 36, and a duplexer 38.

15 The general operation of the earth station 10 will be outlined
first. A data signal propagated through the terrestrial circuit 12 
is applied to the modulator 22 via the interface 26. The output 
of the modulator 22 which has undergone predetermined 
modulation is routed to the antenna 16 as a transmit signal via

20 the duplexer 30, cable 20, duplexer 32, power amplifier 34, and 
duplexer 3 8. The major role assigned to the controller 28 is 
causing the modulator 2 2 to continue its operation for a 
predetermined period of time so that the transmit signal may 
become a burst signal, and feeding a transmit timing control 

25 signal to the power amplifier 34. A received signal coming in 
through the antenna 16 is fed out to the terrestrial circuit 12 via 
the duplexer 38, low noise amplifier 36, duplexer 32, cable 20, 
duplexer 30, demodulator 24, and interface 26. It is to be 
noted that the demodulator 24 is provided with an automatic

30 gain controller.
In the prior art earth station 10, the adjustment of 

orientation of the antenna 16 is implemented with a spectrum 
analyzer 40, as shown in Fig. 1. Specifically, the orientation of 
the antenna 16 is adjusted while checking the level of an input 

35 signal to the demodulator 24, i. e. , a receive level which 
appears on the spectrum analyzer 40.
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Generally, the indoor unit 14 and the outdoor unit 18, i. e. , 
the spectrum analyzer 40 and the antenna 16 are located at 
considerably remote places from each other. Hence, to adjust 
the orientation of the antenna 16, a person A for manually 

5 changing the orientation of the antenna 16 attends at the 
outdoor unit 18 while, at the same time, a person B for 
monitoring the receive level on the spectrum analyzer 40 attends 
at the indoor unit 14. The person B communicates with the 
person A by use of an interphone or the like so as to move the 

10 antenna 16 to an optimum orientation or to inform the person A 
of the optimum orientation of the antenna 16. Stated another 
way, the prior art antenna orientation adjustment cannot be 
practiced without needing two persons.

Referring to Fig. 2, an earth station in which an antenna 
15 orientation adjusting device in accordance with the present 

invention is installed is shown and generally designated by the 
reference numeral 5 0. In Fig. 2, the same or similar structural 
elements as shown in Fig. 1 are designated by like reference 
numerals, and detailed description thereof will be omitted. As 

20 shown in Fig. 2, in this particular embodiment, a transmitter 54 
is detachably mounted on an indoor unit 14A through a 
connector 5 2. Likewise, a receiver 5 8 is detachably connected 
to the outdoor unit 18A through a connector 56.

In detail, the transmitter 54 basically comprises an interface 
25 540 and an analog-to-digital (AD) converter 542 which serves

as a conversion means. The transmitter 54 is connected to a 
demodulator 24 by the connector 5 2. Because the demodulator 
24 includes an automatic gain controller as stated earlier, an 
automatic gain controlled voltage signal is digitized by the AD 

30 converter 542 via the interface 540 and, then, fed to a 
controller 28A via the connector 52.

Fig. 3 shows a specific construction of the demodulator 24.
As shown, a received signal 240 output by a duplexer 30 is 
converted by a frequency converter 242 to have a desired 

35 frequency and, then, applied to a demodulator 246 via an
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automatic gain controller (AGC) 244. An automatic gain 
controlled (AGC) voltage signal 248 is fed from the demodulator 
246 to the AGC 244 and, at the same time, to the connector 52. 
The outputs 250 and 252 of the demodulator 24 are routed to an 
interface 2 6.

In this embodiment, the controller 28 A performs 
predetermined operations as a control means and various kinds 
of control which are derived from the use of the connector 52, 
not to speak of the delivery of a transmit timing control signal 
to a power amplifier 34 and Others as have been stated in 
relation to the controller 28. Specifically, the controller 28A 
receives the digital signal from the transmitter 54 and converts it 
into the previously mentioned control signal which is then routed 
to a duplexer 3 8 of the outdoor unit 18A via a duplexer 3 0 and a 
cable 2 0. Because this control signal is identical in format as 
that which is under transmit control, it is fed to the power 
amplifier 34 and the receiver 5 8 in parallel. Upon detecting that 
the transmitter 54 has been connected to the indoor unit 14A, 
the controller 28A prevents power from being radiated through 
an antenna 16 during adjustment of the antenna 16, even if the 
power amplifier 34 responds to the control signal by performing 
a usual burst signal transmitting operation. For this purpose, 
the controller 28A may be constructed to neglect a data signal 
input from the interface 26 deciding that it has been derived 
from erroneous operations and the like, or to inhibit the delivery 
of an output of the demodulator 24, during the adjustment of 
the antenna 16. Further, the controller 2 8A performs various 
kinds of control which are necessary when the connector 52 is 
loaded, i. e. , at the time of antenna adjustment.

Referring to Fig. 4, a specific construction of the controller 
28A is shown. As shown in the figure, a burst control signal 
280 from the interface 26 is applied to AND gates 282 and 284 
the outputs of which are coupled to a transmit timing controller 
286. The transmit timing controller 286 delivers a control 
signal 2 88 to the modulator 22 and a control signal 290 to an

«·
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OR gate 292. The output of the OR gate 29 2 is applied to an 
amplitude modulator 294. Also applied to the amplitude 
modulator 2 94 is an output signal of an oscillator 2 9 6. The 
amplitude modulator 294 in turn produces an amplitude 

5 modulated signal 29 8. Specifically, the output 298 of the
amplitude modulator 2 94 appears when the output of the OR gate
29 2 is a BURST ON signal and does not appear when the latter is 
a BURST OFF signal. Further, under a usual operating 
condition, a burst control inhibit signal 300 which is fed from

10 the interface 2 6 is high level while, at the same time, a digital 
signal 30 2 from the transmitter 54 is low level. When the 
transmitter 54 is mounted to the indoor unit 14, the bur;
control inhibit signal 300 becomes low level to inhibit the burst 
control signal 28 0 resulting that the control signals 280 and 29 0

15 become BURST OFF. Under this condition, as the digital signal
302 is applied from the transmitter 54, the output of the OR 
gate 29 2 becomes equivalent to an ordinary burst control signal 
and, also, the output of the amplitude modulator 294 becomes 
an amplitude modulated signal.

20 Referring to Fig. 2 again, the receiver 58 basically
comprises a buffer 580, a digital-to-analog (DA) converter 
582, and a display 584. Because a digital signal included in the 
previously mentioned control signal is bit serial, the buffer 580 
serves as a serial-to-parallel converter for converting the bit

25 serial signal to a bit parallel signal. This bit parallel signal is 
held in the buffer 58 0 for a predetermined period of time. The 
bit-parallel digital signal is turned by the DA converter 582 into 
an analog signal so that the value of the original AGC voltage 
signal is applied to the display 584. In response, the display

30 584 shows a receive level corresponding to the value of the input
AGC signal by, for example, the oscillation of a pointer. Hence, 
a person without the help of others can change the orientation of 
the antenna 16 until the receive level appearing on the display 
5 84 becomes maximum.

35 In summary, it will be seen that the present invention
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provides an antenna orientation adjusting device for an earth 
station which realizes unassisted adjustment of antenna 
orientation by a person. Specifically, paying attention to the 
fact that a demodulator of an indoor unit performs automatic 

5 gain control, the device of the present invention allows a person 
to see the varying value of AGC voltage at an outdoor unit and, 
therefore, to monitor the receive -;vel while changing the 
orientation of the antenna.

Various modifications will become possible for those skilled 
10 in the art after receiving the teachings of the present disclosure 

without departing from the scope thereof.
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The claims defining the invention are as follows:

1. A device for displaying received signal level a signal received 
by an antenna of an earth station, to enable adjustment of orientation of 
the antenna which is provided with a reflecting surface of which is

5 manually variable in orientation, an outdoor unit located in the vicinity 
of said antenna, and an indoor unit connected to said outdoor unit by a 
cable and provided with a demodulator for demodulating the received signal, 
which said outdoor unit delivers to said cable, and said indoor unit, the 
demodulator feeding a demodulated signal with automatic gain control to a

10 converting means, said device comprising:
said converting means for converting an automatic gain controlled 

signal output by said demodulator into a first signal;
a control means for converting the first signal into a predetermined 

control signal and feeding the predetermined control signal to said outdoor
O 0

? °<,0.15 unit over said cable;
οθο°\ a display means responsive to the control signal for displaying a

ooo« level which corresponds to the automatic gain controlled voltage; and
°o°°o means for preventing power from being radiated through said antenna
O 0 9

o° °° when said control means is operating.
o 2. A device as claimed in claim 1, further comprising a first

connector for detachably connecting said converting means to said indoor 
unit, and a second connector for detachably connecting said display means 
to said outdoor unit.o 0 ϋ o

3. A device as claimed in claim 1, wherein said first signal is a
25 digital signal.

4. A device as claimed in claim 3, wherein said converting means
° e°ue comprises an interface connected to said demodulator, and an 

analog-to-digital converter connected to said interface.
5. A device as claimed in claim 3, wherein said display means 

comprises a buffer connected to said outdoor unit, a digital-to-analog
o

converter connected to said buffer, and a display connected to said 
digital-to-analog converter.

6. A device substantially as described with reference to Figures 2 
to 4 of the accompanying drawings.

35 DATED this NINETEENTH day of FEBRUARY 1990
NEC Corporation

Patent Attorneys for the Applicant 
SPRUSON & FERGUSON
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