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This invention relates to carrier frequency elec-
tric systems for communication, signalling, indi-
cating, remote control and other purposes.

According to the present invention the carrier

- frequency of a transmitter-receiver station or

each transmitter receiver  station, whilst ar-
ranged so as to be confinuously variable within
the predetermined frequency spectrum band, is
normally maintained constant at.any fortuitous
or predetermined frequency within said band, but
is caused to vary when and only when another
transmitted carrier is received which produces
at or before the second detector of the station an
interference predetermined as to frequency and
preferably also as to amplitude, which interfer-
ence in the case of a speech-modulated carrier
may be a heterodyne interference of, say, 5,000
cycles per second or even less. The frequency is
thus either increased or decreased so that the
aforesaid frequency interference is automatically
removed whereupon the frequency variation is
discontinued so that the transmitted frequency
is now caused to remain constant at a new value
until a further interference may arise when the

- process above described is repeated, and so on.

Preferably the speed of the frequency shift is
approximately proportional to the amplitude of
the heterodyne interference so that if .a strong
interfering signal is suddenly received the inter-
ference is the more quickly and more widely re-
moved than is the case of a relatively weak signal.

Thus by this invention a plurality of signals
may be simultaneously “received” which are
automatically segregated into separate fixed fre-
quency channels separated appropriately in. ac-
icordance with their signal strength on the re-
ceiving. aerial. It is, of course, understood that
the receiver is substantially aperiodic with re-
spect to the predetermined frequency. spectrum
band.

In order that the utility of the present inven-
tion may be the more fully appreciated it-may
be helpful here to state that as at present consid-
ered, the main object of the invention is to en-
able a carrier wave to be radiated continuously
within a predetermined frequency spectrum band
without preventing reception of one or more
other carrier waves radiated within said band
and from stations at predetermined distances or
of predetermined radiation strength, thus ena-
bling an instrument to be produced which will
immediately indicate when another transmitter is
radiating at a frequency within the aforesaid
band and within the range. of sensitivity of the
receiving instrument. The instrument may thus

(CL 250—6)

be called a radio-proximity 1nd1ca,tor for use for
example by aircraft and by ships at sea. It will
be appreciated that since a frequency band for a
system in accordance with the invention will re-
quire to be allotted by the appropriate govern-
ment department, the mean wavelength will at
the present time have to be short, say five metres.
Since the range of such order of wavelengths is
inherently short, apart from the power of the
transmitter, the instrument according to the in-

- vention has great utility in connection with air-

craft operating in the neighbourhood of for ex-
ample an aerodrome or airport since it can pro-
vide to that airport or to aeroplanes within ifs
vicinity an indication of one ancther’s proximity.
The system is entirely autcmatic in its warning
and is such that the radiations from one craft
cannot affect the ability of that craft to receive
signals or radiations from another craft.. When
modulation of the carrier waves is taking place
since each station definitely abandons all adja-
cent channel selectivity, all the modulations are
capable of being heard simultaneously. Such is
what is implied by a multiplex system in the
present specification, as distinct from the trans~
mission of several independent messages simul-
taneously overt a single channel such as by the
plural high frequency modulation of a single car-
rier wave. Thus the system may more aptly be
called “conference” system.

Another important use of the invention may
be in military operations where for. example it is
desired that communication should exist between

several units, one of which may be a commanding.

unit from which orders are issued which are . re-
quired to be received simultaneously by all the
other units, which latter may reply at any time
and . even interrupt the orders if necessary, whilst
furthermore the subordinate units can intercom-
municate with each other.

To enable the invention to be fully understood
it will now be described with reference to the
accompanying drawing in which:

Figure 1 is a block diagram illustrating the in-
vention and the requirements thereof.

Fig. 2 is a diagram of a convenient arrange-
ment for varying the transmission frequency and
holding it at different values.

Fig. 3 is a-circuit diagram illustrating how the
braking devices shown in Fig. 1 may be supplied
with current and,
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TFig. 4 is a diagram showing an alternative ar- '

rangement to that illustrated by. Figs. 2 and 3.
Referring first to Fig. 1 of the drawing, this
figure illustrates one of a plurality of stations
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65:the transmitter .

2

adapted to operate in accordance with the i 1nven-

_tion. The rectangle | represents conventionally

a radio transmitter having a transmitting aerial 2
and a frequency control device 3 which is adapted

5 under the conditions hereinbefore set forth to

L O

40 there may be violent distortions due to the mix--

45
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T

maintain the transmission frequency normally
constant but to shift it when required. The rec-
tangle 4 is an optional frequency. wobbler: unit
the purpose of which will be hereinafter descrlbed

The station illustrated by Fig. 1 further com-, Y
*“transmitter.

prises the receiving aerial 5 feeding the first de

tector or mixing valve device 6 which, feeds: dn

the well known manner an intermediate fre-

_-quency amplifier T followed by-a second detector 8,
15 followed, if desired, by ‘an audio frequency am-
plifier 9 which feeds the telephones 10, or’ other

indicating or control devices.

In Fig. 1 of the accompanying drawmg is shownl !
at Hl the interference beat selector or frequency

20 responsive device which is fed from the first de-
) tector 6 and which is conneécted to the freqiiency.
control unit -3 in the manner hereinafter specifi-

cally .described. .

The: operation of the system shown in F1g 1>
25 is as hereinbefore set forth, it bemg understood.
that  the input circuit.of the first detector 6. is

aperiodic to ‘the, predetermined  frequency spec-

trum band. but.is not responsive. to- frequencies -
outside said band, whilst the intermediate fre-.
1 30: quency amplifier T has a band pass characteristic -
i responding to the.difference frequencies between:
carriers. from, remote stations received by the:

aerial .5 and the:local carrier wave acting as the
local oscillator:for the superheterodyne receiver.
"..It will. be appreciated that it might be possible,
although unlikely, for .a.zero. beat heterodyne

- effect - torarise for a short time in the receiver be-

55380

tween-the' carrier of a.remote station and that
of the local “transmitter .in which case whilst

ing of the modulations; there would be no voltage
acting through.the interference beat selector {1 to
operate the frequency. control unit 3 for separat-
ing the frequencies.

‘The frequency wobbler unit for
As an

+5,000." cycles:
this purpose is indicated at 4 of Fig. 1.

: example the_frequency ‘wobbler unit 4 may- com- :
502 prise merely a relatively minute trimming con-

denser having an element adapted to be moved,

conveniently rotated such as by clockwork oran
Such condenser may be in par- .
allel with the variable tuning device in the unit:
“The frequency wobble affected by the unit 4 -
is.not-critical rand ‘it is immaterial whether its:
‘range varies slightly such as at different ‘settings

electric. motor.

of:the main frequency control unit which is con~
veniently a .condenser.

60 .be either sub-audio or supersonic.:

‘Referring now to Fig. 2, at 12 is shown a vari-

able condenser incorporated in the transmission -

frequency determining unit 3. This condenser
may beé the main or the: trimming condenser of

instead of a condenser any other means may be

provided for silently varying the transmitted fre- :

‘quency within the predetermined frequency spec-

trum band, such for instance, as a distortable in-

‘70 ductance coil ‘or ‘an armature movable relatlvely

to an 1nductance coil or in other ways which are
comnion. knowledge, ‘for example, ‘in the 4art of
automatlc tumng—m radio reception.

At 13 1s indicated a motor which is convement—

75 1y g sprlng driven- clock mechamsm ‘having -g -

Such zero beat effect can -
readily be prevented by continuously wobbling -
the transmission frequency over a range of say..

The wobble rate should :

It is common knowledge that -

2, 209 2738

small pinion {4 and a large one 5. The small
pinion 14 meshes with a gear train comprising a
large wheel 16 which meshes with a smaller wheel
17 which is rigid with the moving element of the
condenser or other variable tuning-device 12.
The arrangement is therefore such that the motor
{3 normally causes to rotate the moving element
of the tumng dévice 12 so-as to' .vary the fre-
quency back and forth eyclically within the pre-
determined frequency spectrum. band of the

The large wheel 15 of the motor 13 drives the

. exemplified soft iron toothed wheel (8 through

the multiplying gear train consisting, for exam-
ple,” of the system illustrated at 19. The soft
iron toothed wheel {8 co-operates with an elec-

tromagnet comprising the yoke 20, poles 21 and

winding -22. -.It will be appreciated that with
such an arrangement when the winding 22 is

" fully energised the wheel {8 and thus the tuning

element :12.-will be held stationary, whilst with
varying energisation of the winding. 22 the brak-

ing ‘effect. will ‘be .correspondingly varied: and so

the speed .of the tuning element 12 can be varied
between zero and maximum, the latter obtaining
when: : the winding 22 is substantially d.e ~ener-
gised. .

Referrmg next. to- F1g 3 of the accompanylng
drawing, it will be seen that for the energisation
of -the 'winding..22 it can. be connected in the

“anode circuit: of g triode 23 in series with a limit-

ing resistance 22a which is preferably adjustable,
and with. an. anode battery 25. The grid of the

- triode: 28 is:connected to the load. resistance. 24
_of :the diode: 25a, the negative end of the re-
sistance 24. being. connected to-the -anode of the.
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diode’ 254 through the resonant circuit 26 which : -

isituned to a frequency slightly higher than:the.

highest modulation: frequency for which:the sys=
tem is designed. In accordance with the example
hereinbefore given the circuit 26 is tuned to be
resonant at 5,000 cycles per second. In the cath-
ode circuit of the diode 25a is-a “delay” bias bat-
tery 27 for preventing the diode from passing cur-
rent.-until:the, heterodyne interference’ voltage
attains a value which will impair the intelligibility
of: the: speech:received. By such means the sys-
tem can. be made to ignore interfering signals
whichi:are of insufficient, strength to cause unde-
sirable interference-compatible with the purpose
for which the system is being used such, for exam-
ple as either. of ‘the purposes herembefore stated

-by way of example.: .

40

45

The:anode ~of the diode 25a is connected by .

the-lead 28 to the first detector 6 shown in Fig: 1.
It will be appreciated that: when the heterodyne

55 -

voltage: :exceeds.: the predetermined value, the . ‘
normally unbiased grid of the triode 23: will be- -

come ‘negative :to.-reduce the current flowing in

the winding 22 of the magnet 28 (Fig. 2) the

triode .23 :normally: passing sufficient current to

hold the toothed wheel 18 stationary and thus.

thefrequency. constant

-No -provision: should: be made for malntalnmg
the ‘control units: in synchronism and ‘it js.im-
possible: therefore. that synchronous:‘conditions

60
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can-arise in-practice’except that for short periods

zero - beat conditions may arise’ and such can be
prevented by the. wobbling unit 4 prev1ously re~ -

ferred to: - It:is- des1rable furthermore that the
clockwork “or ether motors 13 in’ the  different
stations should be arranged to run at different
normal maximum’ speeds and that the laws of
the var1ab1e tunlng dev1ces ‘such as 12 should not
be 1dent1ca1 id"the "co-operating: stations:
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Referring lastly to Fig. 4 of the accompanying
drawing, which illustrates an alfernative ar-
rangement to that shown in Figs. 2 and 3 but in
which the same reference numerals designate
similar parts, the anode 2. of the triode 23 in-
cludes in a balanced bridge arrangement the
winding 29 of electric motor (not shown) and
resistances 38, 31, and 32. 'This motor may be of
any known and convenient type such as the
motor of an electricity meter and it is preferably
of the variable speed type and adapted to rotate
or to operate the moving element of the variable
tuning device 12 at a.speed in accordance with
the extent of energisation of the motor winding

-29 which as will be appreciated varies in. ac-

cordance with the voltage of the audible
heterodyne which may arise at the first detector
§ (Fig. 1) except for the presence of the delay
bias 27 of the diode 254, which, as with the ar-
rangement shown in Fig. 3, is provided for the
purpose of preventing frequency shift unless the
heterodyne interference volume is sufficient to
impair speech intelligibility.

T claim:

1. The method of conference type carrier
intercommunication = between. a
plurality of transmitter-receiver stations, which
consists in continuously transmitting from each
station a carrier at a frequency which is nor-
mally maintained  constant somewhere within
a predetermined frequency band, effecting
aperiodically with respect to said predetermined
band the supersonic heterodyne reception of the
carrier of at least one of the other stations
whilst using the local carrier for the heterodyn-
ing, and effecting an automatic shift of the local
carrier frequency to another fizxed place within
sald predetermined band when a received car-
rier produces a heterodyne interference of pre-
determined frequency.

2. The method of conference type carrier fre-
quency intercommunication between a plurality
of transmitter-receiver stations, which consists
in continuously transmitting from each station
2 carrier at a frequency which is normally main-
tained constant somewhere within a predeter-
mined frequency band, effecting aperiodically
with respect to said predetermined band the
supersonic heterodyne reception of the carrier
of at least one of the other stations whilst using
the local carrier for the heterodyning, and effect-
ing an automatic shift of the local carrier fre-
quency to another fixed place within said pre-
determined band when a received carrier pro-
duces a heterodyne interference of predetermined
frequency and predetermined amplitude.

3. The method according to claim 1, wherein
the rate of the carrier frequency shift is sub-
stantially proportional to the amplitude of the
heterodyne interference.

4. The method of conference type carrier fre-
quency intercommunication- between a plurality
of transmitter-receiver stations, which consists
in continuously transmitting from each station
a carrier at a frequency which is continuously
wobbled through a small range about an average
frequency which is maintained constant some-
where within a predetermined frequency band,
effecting aperiodically with respect to said pre-
determined band the supersonic heterodyne re-
ception of the carrier of at least one of the other
stations whilst using the local carrier for the
heterodyning, deriving from said receiver a
voltage only when any heterodyne interference
of predetermined frequency arises in the re-

ceiver, and utilizing said derived voltage to shift
the local carrier frequency to another fixed place
within said predetermined: band. .

5. A transmitter-receiver station for confer-
ence type carrier frequency intercommunication,
comprising in combination a carrier wave trans-
mitter having means adapted to vary the carrier
frequency cyclically over a predetermined band,
a supersonic heterodyne receiver arranged to
utilize the local carrier as local oscillator said
receiver having an intermediate frequency cir-
cuit subkstantially aperiodic to the range of in-
termediate frequency variation with respect to
said .predetermined band, and means adapted
automatically to actuate said carrier frequency
varying means when a received carrier of fre-
quency within said band produces a heterodyne
interference of predetermined frequency so as
to shift the carrier to another fixed place within
said band. ‘ .

6. A transmitter-receiver station as claimed in
claim 5, wherein said last mentioned means is
responsive also to the amplitude of said hetero-
dyne interference.

7. A transmitter-receiver station for confer-
ence type carrier frequency intercommunication,
comprising in combination a carrier wave trans-
mitter having means adapted to vary the carrier
frequency cyclically over a predetermined band,
a supersonic heterodyne receiver arranged fo
utilize the local carrier as local oscillator, said
receiver having an intermediate frequency cir-
cuit substantially aperiodic to the range of inter-
mediate frequency variation with respect to said
predetermined band, means for deriving from said
receiver a voltage only when a received carrier
of frequency within said band produces a heter-
odyne interference of predetermined frequency
and amplitude, and means adapted to actuate
said carrier frequency varying means in response
to said derived voltage and at a rate substantially
proportional to said amplitude.

8. A transmitter-receiver station as claimed in
claim 7, having additional means for continu-
ously wobbling the carrier freguency over a range
small compared with said predetermined band.

9. A transmitter-receiver station for conference
type carrier frequency intercommunication, com-
prising in combination a carrier wave transmitter
having a tuning element which is normally fixed
but is adapted to vary the carrier frequency cy-
clically over a predetermined band, a supersonic
heterodyne receiver arranged to utilize the local
carrier as local oscillator said receiver having an
intermediate frequency circuit substantially ape-
riodic to the range of intermediate: frequency
variation with respect to said predetermined
band, a resonant circuit for deriving from said
receiver 2, voltage only when a received carrier
of frequency within said band produces a hetero-
dyne interference of predetermined frequency,
and a motor adapted to actuate said tuning ele-
ment to a new fixed position in response to said
derived voltage.

10. A transmitter-receiver station for confer-
ence type carrier frequency intercommaunication,
comprising in combination a carrier wave trans-
mitter having a tuning element adapted to vary
the carrier frequency cyclically over a predeter-
mined band, a source of power tending to actu-
ate said tuning element continuously, electro-
responsive means for normally holding said tun-
ing element against such actuation, a supersonic
heterodyne receiver arranged to utilize the local

carrier as local oscillator said receiver having yg.
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an. intermediate frequency circuit substantially
aperiodic to the range of intermediate frequency
variation ~with respect. to .said predetermined
band, means for deriving from.said receiver an
electrical effect oniy when a received carrier. of
frequency within said band produces a heterodyne
interference of predetermined fregquency,. said

- electroresponsive holding means being energlsed

from said deriving means.

11. A transmitter-receiver station for confer-
ence type carrier frequency intercommunication,
comprising in -combination a carrier wave trans-
mitter having a tuning element which is normally
fixed but is adapted to vary the carrier frequency

cyclically over a predetermined band, an electric
motor adapted according to its state of energisa-
tion to actuate-said tuning element, a supersonic
heterodyne receiver arranged -to utilize the local
carrier as local oscillator said receiver having an
intermediate frequency: circuit substantially ape-
riodic to the range of intermediate frequency
variation with respect to. said .predetermined
band, means for: deriving from .said receiver an
electrical effect only when a received carrier of

1 95 frequency. within said band produces a heterodyne

interference of predetermined frequency, and
means adapted to energise said motor in accord-
ance with said electrical effect so as to shift the

2 209,273

transmission frequency to another ﬂxed place
within saxd band. L

.12, A ‘transmitter-receiver statmn for confer-
ence: type carrier frequency intercommunication,
comprising-in combination a .carrier wave trans-
mitter having means which are normally fixed

but are adapted to vary the carrier frequency

cyclically.over a. predetermined band, a super-
sonic heterodyne receiver arranged to utilize the
local carrier as local oscillator said receiver hav-

_ing an intermediate frequency circuit substan-

tially aperiodic to the range of intermediate fre-
quency variation with respect to said predeter-

- mined band, means for- deriving from said re-

ceiver.a voltage only.when a received carrier of
frequency within said band produces a hetero-
dyne “interference of predetermined frequency,
said. means comprising" a  biased -rectifier con-

nected 1o some part of-the receiver after the

first detector thereof with a 1oad resistance and
a circuit tuned to the predetermined interference
frequency, and means adapted to actuate said

carrier frequency varying means in response to.

said derived voltage so-as to shift the transmis-
sion frequency to another fixed place within said
band.
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