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1. 

The present invention relates to electric re 
mote control or indicating Systems for transmit 
ting mechanical or eiectrical movements to a 
distance. 

In British patent specification No. 577,795 of 
William Jones and Pye Limited, a remote con 
trol or indicating system is described in which 
the movement of a mechanically rotating direc 
tional radio aerial system is transmitted to a 
remote point over a radio or cable link. In that 
system the aerial System rotates continuously 
at a given rate in one direction. 
The present invention has for its object to 

provide a remote control or indicating Systern 
in which movements in any direction and at any 
speed, and which may be started or stopped at 
will, may be correspondingly reproduced at the 
remote station, the transmission being effected 
over a radio link, cable or otherwise. A fur 
ther object of the invention is to provide an 
arrangement which also permits other intelli 
gence or information, which may vary With the 
position of the moving device, to be simultane 
ously transinitted to the remote Station over the 
same carrier Wave or other communication chan 
nel. 
The information to be conveyed may be that 

contained on or reproducible upon the Screen 
of a cathode ray tube, the beam of which is 
caused to scan radially from the centre of the 
tube, the scan also being caused to revolve or 
swing about the centre of the tube in Synchro 
nism with some form of directional device, for 
example an aerial giving azimuth bearing, and 
a further object of the invention is to provide 
a systern for reproducing at the remote Station 
the scan on the cathode ray tube with the in 
formation contained therein. 
The present invention consists, broadly, in 

transmitting impulses over the radio link, cable 
or other communication channel which are 
modulated in width, height or in any other suit 
able manner or combination in dependence upon 
the direction and speed of the movement to be 
reproduced at the remote station, and are em 
ployed at the remote station to control the op 
eration of the reproducing apparatus. Modu 
lated pulses may be employed in conjunction with 
unmodulated pulses as a reference datum to 
establish a modulation differential the magni 
tude of Which indicates the Speed and the sign 
of Which indicates the direction of the move 
ment to be reproduced. A feature of the inven 
tion, therefore, consists in transmitting two series 
of pulses which are modulated in dependence 
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2 
upon the movement to be reproduced, the dif 
ference in modulation between the two series of 
pulses being employed at the remote station to 
control the operation of the reproducing appa 
ratus. Thus, if pairs of impulses are transmitted 
which are modulated, for example, in width, the 
movement or rotation to be reproduced is caused 
to modulate the pulses so that the Width of one 
is greater than that of the other for one direc 
tion of the movement or rotation, while move 
ment or rotation in the opposite direction makes 
the Width of the second pulse greater than that 
of the first. The speed of movement or rotation 
in either direction is indicated by the degree or 
magnitude of the difference in width between the 
pairs of pulses. 
By transmitting the movement or rotation 

Synchronising signal as pulses, there may be also 
simultaneously transmitted over the same car 
rier Wave or channel other pulses conveying the 
information to be transmitted, as well as time 
base Synchronising pulses and also marker or 
aligning pulses such as are described in the 
British patent specification No. 577,796 of Leslie 
Walter Germany and Pye Limited. 
The invention will be more clearly understood 

from the following description of one embodi 
ment thereof with reference to the accompanying 
trawings, in which 

Fig. 1 is a diagram depicting the Waveform 
transmitted from the sending to the receiving 
station, and 

Figs. 2 and 3 are schematic circuit diagrams 
of the Sending and receiving Stations respec 
tively. 
The application of the invention about to be 

described is to a radiolocation or like System 
in Which information received at a Sending Sta 
tion is to be reproduced at a remote receiving 
Station. It is assumed that the information to 
be transmitted is that contained or to be indi 
cated on the screen of a cathode ray tube at 
the sending station, the beam of which is caused 
to scan radially from the centre of the tube 
whilst the Scan is also caused to revolve or swing 
about the centre of the tube in Synchronism 
With the movement of Some form of rotatable 
O SWinging directional device Such as a radio 
aerial giving azimuth bearing. By embodying 
the present invention, the System permits the 
aerial to be rotated in either direction, at any 
Speed, and stopped and started at Will, while 
under these varied conditions reproducing on 
a duplicate cathode ray tube at the receiving 
station the scan on the cathode ray tube at 
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the sending station with the information con 
tained therein. 
This is effected by a pulse transmission utilising 

the waveform depicted in Fig. 1 in which the 
pulses a represent time base Synchronising pulses 
for synchronising the radial scan of the cathode 
ray tube at the receiving Station, the pulses t 
represent signal pulses containing the informa 
tion to be conveyed, the pulses crepresent marker 
or aligning pulses, and the pairs of pulses d and 
e represent the rotation synchronising pulses 
provided in accordance with this invention for 
causing the rotating or Swinging Scan at the 
receiving station to follow the movement of the 
aerial at the sending station. The pulses c, d. 
and e are contained within the black-out or fly 
back period of the radial scan. 
The marker pulses c occur only at a given 

azimuth bearing, for example due north for a 
period representing approximately 5, and these 
marker pulses are employed for angularly align 
ing the scan on the cathode ray tube at the re 
ceiving station with the aerial at the Sending sta 
tion, the manner in which this is achieved be 
ing more fully described in the aforesaid British 
specification No. 577,796. 
At the sending station depicted in Fig. 2, the 

pulses b containing the information to be con 
veyed are derived from the signals picked up by 
the rotating directional aerial f and detected and 
amplified by the receiver 2, the signal output of 
the receiver 2 being also fed to and reproduced 
in the cathode ray tube 3 of the local display 
device. The rotating field of the tube 3 may be 
produced by mechanically coupling the aerial , 
if desired through a Selsyn drive, with the deflect 
ing coils of the tube 3. The time base synchronis 
ing pulses a are developed from the sending time 
base generator 4, which also controls the radial 
scan of the cathode ray tube 3. 
The present invention is more particularly con 

cerned with the generation and application of 
the rotation synchronising pulses d and e. These 
pulses are Width modulated in the present em 
bodiment and are generated respectively by the 
tWO pulse generators 5 and 6, controlled by the 
time base generator 4. Two D. C. generators 
and 8 are mechanically coupled to the aerial i, 
the generator 7 functioning when the aerial ro 
tates clockwise and the generator 8 functioning 
when the aerial rotates anti-clockwise. The gen 
erators and 8 are of a type giving a D. C. out 
put voltage proportional to their speed of rota 
tion, and the outputs of these generators are 
fed to the pulse generators 5 and 6 respectively, 
So as to control the width of the generated pulses 
in accordance With the speed of rotation of the 
D. C. generators, and thus in accordance with 
the Speed of rotation of the aerial . The two 
pulse generators 5 and 6 develop the pulses d 
and e at all times, whether the aerial is rotat 
ing or Stationary. When the aerial is stationary, 
and therefore neither of the D. C. generators 
7 and 8 is operative, the pulse generators 5 and 
6 develop pulses d and e of equal width. Under 
this condition, no D. C. voltage is applied from 
either D. C. generator to either pulse generator; 
in other words, both pulse generators are un 
modulated. When the aerial is rotated in 
One direction, one of the D. C. generators 7 and 
8 Will be operated and its D. C. output volt 
age fed to its associated pulse generator, modu 
lating the latter to vary the width of the gen 
erated pulses, While the other D. C. generator 
Will remain inoperative so that its associated 
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4. 
pulse generator remains unmodulated, thus con 
tinuing to develop the same width pulses as when 
the aerial is stationary, this series of pulses 
serving as reference pulses for determining the 
pulse width difference indicating the Speed of 
rotation of the aerial. When the aerial rotation 
is reversed, the functions of the pulse generators 
are correspondingly reversed. Thus, upon clock 
wise rotation of the aerial f, the pulses d will be 
modulated in width, whereas the pulses e remain 
of the same width as when the aerial is station 
airy; and vice versa, upon anti-clockwise rota 
tion of the aerial. Thus, the degree of magni 
tude of the difference in width between pairs of 
the pulses d and e indicates the speed of rota 
tion of the aerial . The direction of rotation 
is indicated by whether d is greater than e or e 
is greater than d, or in other Words, adopting 
the sign convention, the direction is indicated by 
the sign of the width difference, say d-e. When 
the pulses d and e are equal in Width, this means 
that neither pulse generator is being modulated, 
neither D. C. generator is functioning, and that 
the aerial is stationary. 
The pulses d and e from the generators 5 and 6 

are mixed together in the mixer 9, the output 
of which is mixed with the time base Synchronis 
ing pulses a and signal pulses b in the mixer 
0. An aligning pulse generator is also me 

chanically coupled to the aerial so as to func 
tion when the aerial rotates in either direction, 
for generating the marker or aligning pulses 
c Which are also fed to the mixer O. The mixed 
output from the latter is fed to the sender 2 
and is transmitted over a radio or cable link to 
the remote station. If the transmission is over 
a radio link the sender 2 comprises a radio 
transmitter Which is modulated by the mixed 
waveform to be transmitted. 
At the remote receiving station depicted in 

Fig. 3, the transmitted Signal is received by the 
receiver 3 which demodulates and amplifies the 
transmitted Signal in the case of a transmission 
over a radio link, or may comprise a simple ampli 
fier in the case where the transmission has been 
made by cable. The output from the receiver 
3 is fed to a separator 4 where the rotation 

Synchronising pulses d and e are separated out 
together and are fed to the analyser 5 where 
the pulses d and e are separated from each other 
and then fed respectively to two amplifiers 6, 

7 where the pulses are integrated and converted 
to D. C. voltages. Each of the amplifiers 6, 7, 
feeds one half of the field of a split field D. C. 
motor 8, so that the D. C. Voltage developed 
from the ptilises d is applied to the notor in op 
position to the D. C. Voltage developed from 
the pulses e. The motor 8 is mechanically 
coupled with the deflecting coils 23 of a cathode 
ray tube G9 to produce a rotating field for rotat 
ing the scan of the tube 9. 
When the pulses d and e are equal in width, 

thus Signifying that the aerial at the sending 
Station is stationary, equal voltages are applied 
by the amplifiers 6 and fi to the motor 8 and 
hence it does not rotate and, therefore, the scan 
of the tube 9 is also not rotated. When the 
pulses d and e are unequal in width, unequal 
voltages are applied to the motor 8 causing it to 
rotate owing to the development of a resultant 
field in the motor. The direction in which the 
motor rotates will clearly depend upon which 
pulses have the greater width, and the speed of 
rotation in the determined direction will depend 
upon the strength of the resultant field in the   
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motor which, in turn, depends upon the magni 
tude Or degree of the difference in Width betWeen 
the pulses. Consequently, the Scan of the tube 
9 Will be caused to rotate in the direction and 

at the speed of rotation of the aerial at the 
sending station. 

Following the separation of pulses d and e in 
the separator it the signal is fed to a Separator 
2 for the time base Synchronising pulses which 
are then fed to the tine base generator 2. Which 
controls the radial scan of the tube 9, SO as to 
Synchronise this radial time base Scan. With the 
time base at the sending station. The signal 
pulses b and aligning pulses c are separated from 
each other in a separator 22, the pulses b being 
applied as intensity or amplitude modulation to 
the modulating electrode of the cathode ray tube 
9. The aligning pulses c are utilised to control 

the mechanical coupling between the motor a 
and the deflecting coils 23 of tube 3, in the nan 
ner more fully described in the aforesaid British 
specification No. 577,796, for ensuring the angular 
alignment of the rotation scan With the rotating 
aerial . 
Although a particular embodiment of the in 

wention has been described by Way of example, 
it will be understood that various modifications 
may be made without departing from the inven 
tion. 

I claim: 
1. In an electric remote control System for re 

producing motion at a distance, the combination 
of a moving device capable of movement in Oppo 
Site directions and at Variable Speed, and means 
for producing two series of pulse signals of the 
same sign with the pulses of the two series differ 
entially modulated in response to the direction 
and the speed of the movement of said device, 
for transmission to a remote station to control 
apparatus therea, for reproducing the movement 
of said device. 

2. In a remote control system for reproducing 
motion at a distance, inciuding the combination 
of a device capable of movement in opposite direc 
tions and at variabie Speed, means for generating 
two series of pulse control signals for transmis 
Sion to a renote Station to control apparatuS 
thereat for reproducing the movement of Said 
device, and means responsive to the movement 
of said device for selectively modulating as a 
function of the Speed of roVenent Of Said device 
either the One or the other series of pulses accord 
ing to the direction of movement of said device, 
whereby the series of pulses not being modulated 
at the time serves as reference datum to establish 
a modulation differential betWeen said tWo Series 
of pulses the magnitude of which indicates the 
speed and the sign of which indicates the direc 
tion of movement of Said device. 

3. In an electric renote control Systern for re 
producing notion at a distance, the combination 
of a moving device capable of noVenent in Oppo 
site directions and at variable speed, a station 
remote from said device, neans associated with 
said device for producing rectangular pulse sig 
nas of the sane Sigin differentially modulated in 
duration inne in dependence upon the Speed and 
the direction of the novement of said device, for 
transmission to said remote station, a movable 
reproducing device at said remote station and 
means at said remote station for controlling said 
reproducing device in response to the pulse modul 
lation differential to cause said reproducing de 
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6 
vice to execute a duplicate of the movement Of 
Said first-mentioned device. 

4. In a remote control System the combination 
of a device capable of Inovernent in Opposite direc 
tions and at variable speed, a station remote 
from Said device, means associated. With Said 
device for generating two Series of pulse control 
signals of the same sign for transmission to said 
remote station, means responsive to the move 
ment of Said device for Selectively nodulating in 
duration time as a function of the Speed of nove 
ment of Said device either the one or the other 
series of pulses according to the direction of 
novement of Said device to establish a modula 
tion differenia, between the nodulated series 
and the unmodulated series, the magnitude of 
which indicates the Speed and the sign of Which 
indicates the direction of movement of said device, 
a movable reproducing device at said remote sta 
tion, and means at said iter20te station responsive 
to said two series of pulses respectively for dif 
ferentially controlling said reproducing device to 
cause it to execute a duplicate of the novement 
of Said first-nentioned device. 

5. A remote control systern including a device 
rotatable in Opposite directions and at variable 
Speed, a station reinote fron said device, means 
a SSOciated With Said device for generating two 
Series of pulse control signals for transmission to 
Said remote station, means responsive to the rota 
tion of said device for Selectively nodulating as 
a function of the speed of rotation of Said device 
either the one or the other series of pulses ac 
cording to the direction of rotation of Said device 
to establish a nodulation differential between the 
modulated and Unnodulated Series, the magni 
tude of which indicates the Speed and the sign 
of which indicates the direction of said rotation, 
a reversible motor at said remote station, and 
means at Said remote station for simultaneously 
energising Said notor in opposite directions of 
rotation in response to Said two series of pulses 
respectively. 

6. In combination, a rotatable directional radio 
aerial, a station remote from said aerial, means 
asSociated with said aerial for producing pulse 
control signals differentially modulated in re 
sponse to both the direction and the speed of 
rotation of said aerial, for transmission to said 
remote station, a cathode ray tube at said remote 
Station, and means at said remote station respon 
Sive to said pulses for producing in said tube a 
rotating electro-magnetic field duplicating the 
rotation of Said aerial. 

7. In a System for operating a remote rotatable 
device in Synchronism with a rotatable and re 
Versible directional radio aerial, the combination 
With Said aerial of a pair of pulse signal gen 
erators to produce tWO series of pulse control 
signals for transmission to said remote device, 
and a pair of modulating voltage generators as 
Sociated with Said pulse generators respectively 
and coupled with said aerial SO as to be selectively 
driven according to the direction of rotation of 
said aerial to produce a Voltage for modulating 
the one or the other series of pulse signals pro 
duced by said pulse generators in accordance with 
the Speed of rotation of said aerial, 

8. In combination, a reversible rotatable direc 
tional radio aerial, a station remote from said 
aerial, a pair of pulse signal generators for gen 
erating two series of pulse control signals for 
transmission to said remote station, a pair of 
modulating voltage generators for modulating 
said pulse generators respectively, Said modulato 
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ing generators being coupled with said aerial for 
selective operation according to the direction of 
rotation of said aerial to produce a voltage related 
to the speed of rotation of said aerial for modulat 
ing the series of pulses produced by the pulse. 
generator associated with the operative modulat 
ing generator, a cathode ray tubehaving rotatable 
deflecting coils at said remote station, a reversible 
motor for driving said coils, means for energising 
Said motor to rotate in one direction in response 
to one of Said series of pulses, and means for 
simultaneously energising said motor to rotate 
in the opposite direction in response to the other 
of Said Series of pulses, whereby to produce a 
resultant rotation of said motor and said coils 
which reproduces the rotation of said aerial. 

9. In combination, a reversible rotatable direc 
tional radio aerial, a station remote from said 
aerial, a pair of pulse signal generators for gen 
erating two series of pulse control signals for 
transmission to said remote station, a pair of 
modulating Voltage generators for modulating 
said pulse generators respectively, said modulat 
ing generators being coupled with said aerial 
for Selective operation according to the direction 
of rotation of said aerial to produce a voltage 
related to the speed of rotation of said aerial for 
modulating the series of pulses produced by the 
pulse generator associated with the operative 
modulating generator, a cathode ray tube having 
rotatable deflecting coils at said remote station, 
a reversible motor for driving said coils, means 
to amplify and integrate the pulses of each of 
Said series separately, and means to apply said 
amplified and integrated signals to said motor 
Simultaneously and in opposition, whereby to 
produce a resultant rotation of said motor and 
Said coils which reproduces the rotation of said 
aerial. 

10. In a System for operating a remote rotatable 
device in Synchronism. With a rotatable and re 
Versible directional radio aerial, the combination 
with Said aerial of a pair of pulse signal gen 
eratorS. to produce tWO, series of pulse control 
signals for transmission to said remote device, 
and a pair of modulating voltage generators as 
Sociated. With Said pulse generators respectively 
and coupled. With said aerial so, as to be selectively 
driven according to the direction of rotation of 
said aerial to produce a voltage for modulating 
the one or the other series of pulse signals pro 
duced by Said pulse generators in accordance with 
the Speed of rotation of said aerial, and means 
to transmit further pulse signals cyclically with 
said pulse Series during fractions of the cycle 
period between Successive pulses of said series, 
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11. In combination, a reversible rotatable direc 
tional radio receiving aerial, a station remote 
from Said aerial, a pair of pulse signal generators 
for generating tWO series of pulse control signals 
for transmission to Said remote station, a pair of 
modulating voltage generators for modulating 
said pulse generators respectively, said modulat 
ing generators being coupled with said aerial for 
selective operation according to the direction of 
rotation of said aerial to produce a voltage related 
to the speed of rotation of said aerial for modulat 
ing the Series of pulses produced by the pulse 
generator associated with the operative modulat 
ing generator, means to derive intelligence pulse 
signals from said aerial, means to transmit said 
intelligence pulses cyclically with said series of 
pulses during fractions of the cycle period be 
tween successive pulses of Said series, a cathode 
ray tube at said remote station for indicating the 
transmitted intelligence in response to said intel 
ligence pulses, rotatable deflecting coils for said 
tube, a reversible motor for driving said coils, 
means for energising said motor to rotate in one 
direction in response to one of said series of 
pulses, and means for Simultaneously energising 
said motor to rotate in the opposite direction in 
response to the other of Said series of pulses, 
whereby to produce a resultant rotation of said 
motor and Said coils which reproduces the rota 
tion of said aerial. 

WLTIAM JONES. 
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