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Woolley, Wash., assignors to Rotheubuhler Engineer 
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Original No. 3,339,141, dated Aug. 29, 1967, Ser. No. 
395,680, Sept. 11, 1964. Application for reissue Nov. 
18, 1968, Ser. No. 794,826 

Int. Cl. H04!) H00 
U.S. Cl. 325-37 12 Claims 

Matter enclosed in heavy brackets [1 appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

ABSTRACT OF THE DISCLOSURE 

A system is disclosed for controlling the blowing of a 
whistle employed in logging operations from a distance 
by radio control. A transmitter sends and a receiver re 
sponds to a carrier frequency modulated by a burst of a 
first audio frequency tone of limited duration followed 
immediately by a second audio frequency tone modula 
tion of inde?nite duration. The burst of first frequency 
modulation is su?‘iciently short that receivers of conven 
tional single tone modulation systems will not respond. 

This invention relates to a communication system 
through which coded remote control signals are dispatched 
for restricted operation of equipment from authorized 
sources. 

One object of this invention is to provide a paging or 
control system which can function with other single tone 
systems on the same channel without interaction. This 
action is achieved by the use of a tone burst, the duration 
of which is short enough to prevent the operation of a 
single tone unit on the same tone frequency. 

In accordance with the present invention, voice com 
munication may be conducted between remotely located 
stations and coded control signals conveyed through the 
same system without interference. This objective of the 
present invention is achieved by an arrangement in the 
transmitter unit producing a carrier signal modulated by 
an initial lower frequency signal of limited duration fol 
lowed by a different lower frequency signal of continuous 
inde?nite duration, this sequence of signals being adapted 
to trigger operation of equipment at the receiving station. 
The remotely controlled equipment could for example 
form a paging device. Operation of the two-tone signal 
ling facilities may therefore be selectively initiated when 
the transmitter is set into operation for voice communica 
tion purposes. The receiver is therefore associated with 
facilities which respond only to the coded signals supplied 
from the transmitter in order to energize a utilization 
circuit. 
An important object of the present invention therefore, 

is to provide a transmitter unit capable upon selective 
control to transmit a carrier signal modulated by an initial 
lower frequency signal for a predetermined short duration 
immediately followed by a second lower frequency'signal 
of a dilferent frequency value for a continuous or inde? 
nite period. 

Another object of the present invention is to: provide 
a receiver unit having facilities for receiving, demodulat 
ing and decoding the respective signals from the trans 
mitter, the second lower frequency signal of inde?nite 
duration being operative to energize a utilization circuit 
only if the receiver receives a carrier signal modulated 
by the second lower frequency signal within a predeter 
mined initial reception period after the receiver receives 
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the short duration signal modulated by the ?rst lower 
frequency signal. Operation of the utilization circuit is 
thereby restricted to the particular coded, two-tone signal. 

These together with other objects and advantages which 
will become subsequently apparent reside in the details of 
construction and operation as more fully hereinafter de 
scribed and claimed, reference being had to the accom 
panying drawings forming a part hereof, wherein like 
numerals refer to like parts throughout, and in which: 
‘FIGURE 1 is a block diagram illustrating the system 

of the present invention. 
FIGURE 2 is a graphical illustration of the coded 

signal associated with the system of the present invention. 
FIGURE 3 is an electrical circuit diagram illustrating 

one form of transmitter circuit associated with the system 
of the present invention. 
FIGURE 4 is an electrical circuit diagram illustrating 

one form of receiver circuitry associated with the system 
of the present invention. 

Referring now to FIGURE 1, it will be noted that the 
transmitter unit shown in the present application includes 
a regulated power supply 10 for operating the various 
components of the transmitter including a frequency con 
trolling timing network 12 by means of which the output 
frequency of a blocking oscillator 14 is determined. 
Operation of the blocking oscillator is initiated by a pag 
ing switch circuit 16 so that a coded two-tone signal is 
supplied to the RF. oscillator and modulator 18 after its 
wave form is shaped by the wave shaping network ‘17. 
Regular voice communication is also accommodated by 
supply of an audio input signal from the microphone 20 
t0 the oscillator and modulator ‘18. The modulated car 
rier signal is then ampli?ed by the ampli?er stages 22 of 
the transmitter so that the signal may be radiated by the 
antenna 24 for pick-up by the antenna 26 of the receiver 
unit. 
The modulated carrier frequency signal received by the 

receiver unit is detected and demodulated by the receiver 
circuits 28. The output signals from the receiver are sup 
plied to the decoder circuits 30 and 32, the decoder circuit 
32 however being normally inoperative. When the trans 
mitter unit is being operated for remote control purposes, 
as by closing of a paging switch, the transmitter sends 
and the receiver unit initially picks up the carrier signal 
modulated at frequency f, for a limited duration of 12 
milliseconds diagrammatically illustrated in FIGURE 2. 
The initial output signal of the receiver at the frequency 
f, causes the decoder circuit 30 to condition the second 
decoder circuit 32 for operation, limited to a reception 
period of 100 milliseconds after which the decoder circuit 
32 is reset to its normally inoperative condition. Imme 
diately following the 12 millisecond duration of the initial 
signal from the transmitter, a carrier signal modulated 
at a second frequency f2 is transmitted for a continuous 
or inde?nite duration, this second frequency signal being 
detected and supplied by the receiver to the second de 
coder 32 to cause it to energize the utilization circuit 
only if the second decoder 32 has been operatively condi 
tioned by the ?rst decoder 30. In this manner, operation 
of the utilization circuit is restricted to a particular com 
bination of frequencies f1 and f; as well as to reception 
of the carrier signal modulated at the second frequency 
signal within the reception period of 100 milliseconds 
referred to above. 

It will be apparent from the foregoing, that the trans 
mitter unit in addition to the usual components thereof 
includes the blocking oscillator 14 under control of the 
frequency timing network 12 selectively set into opera 
tion by the paging switch circuit 16 in order to produce 
the two-tone signal frequency output from the blocking 
oscillator. The modulator and ampli?er of the transmitter 
must therefore be designed to alternatively accommodate 
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modulation of the carrier frequency signal by the micro 
phone 20 and the output of the blocking oscillator. The 
receiver unit on the other hand must have added thereto 
the decoder circuits 30 and 32, [the re-set circuit 34] 
and utilization circuit 36. 

Referring now to FIGURE 3, and initially to the power 
supply portion 10 thereof, it will be apparent that energy 
for operating the transmitter is derived [either] from 
a battery source of voltage 38 [or] which may be charged 
from an available source of AC. voltage connectible to 
the power supply through the power plug 40. Accord 
ingly, the negative terminal of the battery 38 is connected 
to the negative voltage line 42, the negative voltage line 
also being [connectible] connected to the negative ter 
minal of a [recti?ed voltage source including] recti?er 
44. Power will therefore be furnished to the negative 
voltage line 42 upon closing of the power switch 46 
grounding the positive terminal of the battery 38 [or 
the negative terminal of the recti?ed voltage source]. 
A negative voltage line 48 is maintained at a predeter 
mined negative voltage level, less than that of line 42, 
relative to the positive ground potential by the voltage 
regulating transistor 50, The negative voltage line 48 is 
connected to the emitter 52 of the transistor while the col 
lector 54 and base 56 are respectively connected through 
the resistors 58 and 60 respectively to the negative voltage 
line 42. Also connected to the base 56 of the transistor, 
is a grounded Zener diode 6'2 operative to hold the base 
at a predetermined bias voltage with respect to ground 
to thereby provide a constant potential difference be 
tween the line 48 and ground. 
The negative voltage line 48 is connected to the block 

ing oscillator circuit 14 through decoupling resistor 64 
supplying energy to the emitter circuit of the transistor 66 
through the center tap of auto transformer 72. A small 
positive bias on the emitter is maintained relative to the 
negative voltage supply because of current ?ow through 
resistor 68 as described below, the resistor 68 being con 
nected between the collector 80 and the resistor 64. A by 
pass capacitor 70 connected between the collector 80 and 
emitter 82 is arranged to prevent pick-up of stray RF en 
ergy from the transmitter, the emitter collector circuit be 
ing coupled by the auto-transformer 72 to the feedback line 
74 through coupling capacitor 76 in order to supply a 
feedback signal to the base 78 of the transistor. Accord 
ingly, when the power is turned on, current flow between 
the collector 80 and the emitter 82 will cause current 
feedback through the auto-transformer 72 to the base 78 
phased to increase the ?ow in the emitter-collector cir 
cuit. When the capacitor 76 receives its maximum charge 
a reduction in the feedback current cuts off the tran 
sistor 66 to re-start the oscillatory cycle, as is well known. 
It will also be apparent that the frequency of the oscilla 
tions of the blocking oscillator circuit 14 and of the sig 
nal supplied to the output through the resistor 86, will be 
controlled by the base current ?ow which in turn controls 
the charging rate of the capacitor 76. 
The base current ?ow between the positive ground and 

the base 78 is determined in part by the series connected 
resistors 88, 90 and 92, potentiometer 94, resistor 96 and 
diode 98 or also partly by diode 100 and the silicon con 
trolled switch 102 when switched on. Accordingly, the 
output frequency of the blocking oscillator is initially pre 
determined by the path established for the base current 
through the series connected resistors referred to above 
and diode 98 for an initial period of 12 milliseconds as 
aforementioned. An alternate path is then established 
for the base current through the resistors 88, 90 and 92 
and the diode 100 and silicon controlled switch 102, the 
diode 100 and silicon controlled switch 102 shunting the 
potentiometer 94, the resistor 96 and diode 98 to thereby 
change the output frequency of the oscillator to a prese 
lected second value f2 dependent upon the selection of the 
resistors 88, 90 and 92. 
The timing circuit 12 controls the duration of the ini— 
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4 
tial period when the silicon controlled switch 102 is in 
its off condition. Thus, when the power supply is turned 
on, negative voltage which has a more negative value than 
that from line 48 through resistor 104 and diodes 112 
and 120 is supplied through the resistor 106 to the cath 
ode circuit of switch 102 to which grounded by~pass ca 
pacitors 128 and 129 are connected to respectively remove 
audio frequency and stray RF energy. This more negative 
voltage is also applied to control electrode 118 of the 
switch 102 through capacitor 110, 
The storage capacitor 110 connected between the cath 

ode circuit and control electrode 118 is then charged 
through resistor 122 to apply to the control electrode 112 
a voltage which becomes progressively more positive 
relative to that of the cathode circuit until it reaches a 
voltage level at which the switch 102 ?res and remains 
in a conductive state until power is removed. The ?ring 
voltage level is controlled by the resistor 114 and therm 
istor 116 connected in parallel with capacitor 110 so as 
to provide precise timing over varying temperature ranges. 
Also, connected in parallel with capacitor 110 is a radio 
frequency by-pass capacitor 108[. The] and a charge 
limiting diode 120 [prevents reverse charging of the 
capacitor 110 and provides a low resistance path for dis 
charging this capacitor when the switch 102 ?res so as 
to condition the circuit for a subsequent timing oper 
ation]. When switch 102 ?res, the generation of fre 
quency fl is terminated and the second frequency gener 
ated because the cathode circuit will be substantially 
grounded permitting current ?ow through diode 100 to 
shunt potentiometer 94, and resistors 96 and diode 98 as 
aforementioned. 

In order to synchronize operation of the oscillator 14 
at its initial frequency f1, it is desirable to prevent gener 
ation of the second frequency f2. This can be done by 
opening switch 134 as shown in FIG. 3. Thus the collec 
tor 80 of transistor 66 of oscillator 14 is connected to the 
collector 124 of switching transistor 126 operative in a 
conductive state to ground the collector 80 through its 
emitter 136 and thus cause current ?ow through resistor 
68 to apply a positive voltage to the collector 80 relative 
to the emitter 82. When the power is turned on, base 
current is supplied to base 132 of transistor 126 through 
resistor 106 and Zener diode 130 from line 42 as long as 
the switch 102 is non-conductive and power is thereby 
supplied to the oscillator for operation thereof at the 
initial tone frequency f1. When the switch 102 ?res, base 
current flow to transistor 126 is shunted so that operation 
of the oscillator ceases under control of the switching tran 
sistor. Operation of the oscillator at the second frequency 
f2 may be effected however if switch 134 is closed con 
necting the base 132 of transistor 126 through bias re 
sistor 137 to the negative voltage line 42. 
The output of the oscillator 14 is fed to wave shaping 

or low pass ?lter network 17 including the series con 
nected resistors 86, 138 and 140 and the capacitors 142 
and 144 each having one terminal connected to ground. 
The ?ltered output of the oscillator is then supplied as a 
modulating signal to the modulator of any suitable trans 
mitter. A modulating signal is alternatively supplied to 
the modulator component from the microphone input 20 
of the transmitter through coupling capacitor 146. The 
input signal from the microphone is supplied to the modu 
lator 18 through the coupling resistor 154 and the cou 
pling capacitor 146. Transmitter components suitable for 
the purposes of the present invention have been manu 
factured as standard equipment by the Rothenbuhler 
Engineering Co., Inc., of Sedro Woolley, Wash, under 
F.C.C. approval. 

Referring now to FIGURE 4, the signal receiving cir 
cuits are powered from a voltage source 332 the positive 
terminal of which is coupled by resistor 346 to the col 
lector 342 of a voltage regulator transistor 336 and by 
bias resistor 344 to the base 340. The positive voltage 
line 348 is connected to the emitter 334 while the nega 



‘27,044 
tive voltage line 350 is coupled by a Zener diode 352 
to the base 340 so that the‘ transistor 336 in its normally 
quiescent state is effective to hold the positive and nega 
tive voltage lines at a predetermined potential difference. 
The signal radiated from the transmitter will be re 

ceived and demodulated in the receiver circuit 28. Re 
ceiver components suitable for such purposes have been 
manufactured as standard items by the Rothenbuhler 
Engineering Co., under approval of the Department of 
Transport of Canada. Signals at the frequencies f1 or f2 
will be fed from the receiver circuit through coupling 
capacitor 354 and passed through a limiter and ampli?er 
circuit the initial stage of which includes the transistor 
356. The emitter 358 of transistor 356 is therefore held 
at a negative potential by connection thereof to the nega 
tive voltage line 350. The proper bias on the base 362 
relative to the emitter is maintained by the resistor 364 
connected between the collector and base. Connected 
between the signal line 366 and the positive voltage line 
348, is a load resistor 368 in parallel with the limiter cir 
cuit 370 ‘which includes the [parallel] diodes 372 and 
374 reversely connected in parallel with each other and 
in series with the capacitors 376. The resistor 378 and 
coupling capacitor 380 form an input network for the 
signals supplied to ampli?er transistor 384. Operational 
bias for the base of transistor 384 is supplied through 
bins resistor 386 from positive voltage line 348. The emit 
ter 385 is connected to the negative voltage line 350 
which is also connected through resistor 394 and thermis 
tor 39-6 to the output collector 388 so as to insure proper 
limiter operation over extreme temperature variations in 
conjunction with the load resistor 390 connected be 
tween output line 392 and voltage line 348. Also con 
nected between lines 392 and 348 is an attenuator net 
work consisting of series connected resistor 502 and poten 
tiometer 398 which can be adjusted to provide a proper 
signal level for operation of the decoder circuit 30 which 
responds to the initial tone frequency fl. 

Signals at frequency f1 are passed to base 402 of a 
transistor 404 through the coupling capacitor 400 and the 
input resonant circuit of decoder 30 including toroid coil 
408 and capacitors 410 and 412 in parallel therewith, to 
render transistor 404 conductive, this [resistor] transistor, 
which has its collector 414 connected to the base 416 of 
a transistor 418 and also to a positive voltage line 422 
through a resistor 420 and also has its emitter 406 con 
nected to a grounded negative voltage line 466, being 
normally cut off. The transistor 418 is normally conduc 
tive because of the forward bias imposed on its base 416 
from the positive voltage line 422 through bias resistor 
420. Transistor 418 thus normally conducts through a 
circuit including its collector 426 to shunt flow of base 
current normally supplied through resistor 430 to base 
428 of transistor 424 [in the reset circuit 34] to hold 
transistor 424 non-conducting. Thus, when transistor 404 
is rendered conductive shunting the bias resistor 420 and 
?lter capacitor 421, the forward bias is removed from 
transistor 418 to render it non-conductive. The bias re 
sistor 430 is then no longer shunted and transistor 424 
conducts to charge capacitor 470 through diode 432 from 
the positive terminal of battery 332. The charge on stor 
age capacitor 470 provides positive bias through resistor 
504 for transistor 440 to hold it conductive as long as a 
signal at frequency fl is being supplied to the decoder 
circuit 30 and for a period of 100 milliseconds thereafter 
while the charge on capacitor 470 is being depleted. A 
signal duration at frequency f; of approximately 6 milli 
seconds is required to charge capacitor 470 to the proper 
level so that the 12 millisecond duration of the initial 
tone signal at frequency f1 will insure reliable operation. 
The decoder circuit 32 will respond to signals at the 

frequency f: supplied thereto from the attenuator net 
work including resistor 501 and potentiometer 441 con 
nected between lines 392 and 348. Accordingly, the sig 
nal at frequency f;, is passed by the input network in 
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6 
cluding coupling capacitor 442, coil 448, and capacitors 
450 and 452 similar to operation of the input circuit of 
decoder circuit 30. However, bias is supplied to the base 
of transistor [438] 440 through resistor 504 from the 
[reset circuit 34] capacitor 470 to render it conductive 
for a limited period of time as aforementioned. Thus, 
when the signal at frequency f2 is supplied to the base 444 
of transistor 446 within the 100 millisecond period fol 
lowing the initial signal burst at frequency f;, normally 
cut off [transistors] transistor 446 will be rendered con 
ductive to shunt, through a circuit including its collector 
454, ?ow of base current normally supplied through bias 
resistor 503 to transistor 438. The transistor 438 is then 
turned off so as to prevent it from shunting base current 
supplied to base [435] 436 of transistor 440 through bias 
resistor 504 from [reset circuit 34] the capacitor 470. 
The emitter 434 of switching [resistor] transistor 458 

is connected by diode 460 to the positive terminal of 
battery 332 while the base 456 is connected thereto 
through bias resistor 464 so as to normally provide re 
verse bias on the switching transistor holding it in a non 
conductive state. Thus, when transistor 440 is rendered 
conductive upon operation of decoder circuit 32, the re 
verse bias on transistor 458 is removed to render tran 
sistor 458 conductive. Electric energy is then supplied 
through transistor 458 to line 474 to operate any pow 
ered device such as relay coil 462. Reverse pulse transients 
produced in the relay coil are prevented from entering 
the collector-base circuit of transistor 458 by diode 472 
while the output of transistor 458 also furnishes bias to 
transistor 440 through resistor 505 to maintain it con 
ductive and thus transistor 458 conductive as long as a 
signal at the frequency f; is supplied to the decoder cir 
cuit 32 from the receiver 28. Opening of switch 46 of 
FIG. 3 will terminate this signal. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous modi 
?cations and changes will readily occur to those skilled in 
the art, it is not desired to limit the invention to the exact 
construction and operation shown and described, and ac 
cordingly all suitable modi?cations and equivalents may 
be resorted to, falling within the scope of the invention 
as claimed. 
What is claimed as new is as follows: 
1. In a communication system having a transmitter 

and a receiver, coded signalling means comprising: 
oscillator means connected for selectively modulating 

a carrier frequency signal transmitted by the trans 
mitter, 

timing means connected to the oscillator means for 
changing the output thereof to a different modulat 
ing frequency after elapse of an initial period of lim 
ited duration, 

paging means operatively connected to the oscillator 
means and the timing means for selectively initiat 
ing operation of the oscillator means at the begin 
ning of said initial period of limited duration, 

decoding means operatively connected to said receiver 
for sequentially responding to said modulating fre 
quencies of the oscillator means, 

reset means operatively connected to the decoding 
means for restricting operation thereof to an initial 
receptionrperiod in response to a signal at one of 
said modulating frequencies, 

and utilization circuit means operatively connected to 
the decoding means for energization in response to 
a signal at the other of said modulating frequencies 
only during said initial reception period, 

said oscillator means comprising a blocking oscillator 
circuit including a transistor having a base, an emit 
ter and a collector, 

said collector being connected to the paging means for 
normally applying potential for development of an 
output at the emitter, 
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said base being connected to the timing means for con 

trolling the base current to predetermine the fre 
quency of the output at the emitter, 

said timing means comprising a resistive path continu 
ously connected to the oscillator means for establish 
ment of an output at said one of the modulating fre 
quencies, switch means connetced to said resistive 
path for bypass thereof to establish the output of the 
oscillator means at said other modulating frequency, 
and temperature compensated capacitive circuit 
means operatively connected to the switch means to 
delay bypass of said resistive path for said initial 
period of limited duration. 

2. The combination of claim 1 wherein said paging 
means comprises, synchronizing circuit means responsive 
to establishment of a predetermined bias potential in the 
timing means at the beginning of said period of limited 
duration for supplying potential to the collector of the 
oscillator transistor to initiate operation of the oscillator 
means, and selectively actuated means connected to said 
synchronizing circuit means for initiating operation of the 
oscillator means at any time. 

3. The combination of claim 2 wherein said reset means 
comprises current conducting means rendered conduc 
tive by signals supplied to said decoding means at one 
of said modulating frequencies to the exclusion of said 
other modulating frequency, a control device connected 
to said decoding means for conducting current when sig 
nals are supplied only at said other modulating frequen 
cies, bias control means connected to said control device 
for controlling the operational period thereof, energy stor 
age means charged by the current conducting means when 
conductive for rendering the bias control means opera 
tive to hold the control device conductive for said initial 
reception period. 

4. The combination of claim 3 wherein said decoding 
means comprises a pair of resonant circuits respectively 
tuned to said modulating frequencies of the oscillator 
means, and means operatively connecting one of said 
resonant circuits to the utilization circuit means for ener 
gization thereof upon successive reception of signals at 
said frequencies during the initial reception period. 

v5. In a communication system having a transmitter and 
a receiver, coded signalling means comprising: 

oscillator means connected for selectively modulating 
a carrier frequency signal transmitted by the trans 
mitter, 

timing means connected to the oscillator means for 
changing the output thereof to a different modulat 
ing frequency after elapse of an initial period of lim 
ited duration, 

paging means operatively connected to the oscillator 
means and the timing means for selectively initiat 
ing operation of the oscillator means at the begin 
ning of said initial period of limited duration, 

decoding means operatively connected to said receiver 
for sequentially responding to said modulating fre 
quencies of the oscillator means, 

reset means operatively connected to the decoding 
means for restricting operation thereof to an initial 
reception period in response to a signal at one of 
said modulating frequencies; 

and utilization circuit means operatively connected to 
the decoding means for energization in response to 
a signal at the other of said modulating frequencies 
only during said initial reception period, 

said timing means comprising, a resistive path con 
tinuously connected to the oscillator means for estab 
lishment of an output at said one of the modulating 
frequencies, switch means connected to said resistive 
path for bypass thereof to establish the output of 
the oscillator means at said other modulating fre 
quency, and temperature compensated capacitive cir 
cuit means operatively connected to the switch means 
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8 
to delay bypass of said resistive path for said initial 
period of limited duratio?»; 

6. The combination of claim 5 wherein said reset means 
comprises current conducting means rendered conductive 
by signals supplied to said decoding means at one of said 
modulating frequencies to the exclusion of said other 
modulating frequency, a control device connected to said 
decoding means for conducting current when signals are 
supplied only at said other modulating frequency, bias 
control means connected to said control device for con 
trolling the operational period thereof, energy storage 
means charged by the current conducting means when con 
ductive for rendering the bias control means operative to 
hold the control device conductive for said initial recep 
tion period. 

7. In a communication system having a transmitter, 
coded signalling means comprising: 

oscillator means for selectively modulating a carrier 
frequency signal transmitted by the transmitter, 

timing means connected to the oscillator means for 
changing the output thereof to a different modulat 
ing frequency after elapse of an initial period of 
limited duration, 

and paging means operatively connected to the oscil 
lator means and the timing means for selectively 
initiating operation of the oscillator means at the 
beginning of said initial period of limited duration, 

said oscillator means comprising, a blocking oscilla 
tor circuit including a transistor having a base, an 
emitter and a collector, said collector being connected 
to the paging means for normally appling potential 
for development of an output at the emitter, 

said base being connected to the timing means for con 
trolling the base current to predetermine the fre 
quency of the output at the emitter, 

said paging means comprising, synchronizing circuit 
means responsive to establishment of a predeter 
mined bias potential in the timing means at the 
beginning of said period of limited duration for sup 
plying potential to the collector of the oscillator tran 
sistor to initiate operation of the oscillator means, 
and selectively actuated means connected to said syn 
chronizing circuit means for initiating operation of 
the oscillator means at any time. 

8. The combination of claim 7 wherein said timing 
means comprises, a resistive path continuously connected 
to the oscillator means for establishment of an output 
at said one of the modulating frequencies, switch means 
connected to said resistive path for by-pass thereof to 
establish the output of the oscillator means at said other 
modulating frequency, and temperature compensated ca 
pacitive circuit means operatively connected to the switch 
means to delay by-pass of said resistive path for said 
initial period of limited duration. 

9. In a communication system having a transmitter, 
coded signalling means comprising: 

oscillator means for selectively modulating a carrier 
frequency signal transmitted by the transmitter, 

timing means connected to the oscillator means for 
changing the output thereof to a difference modulat 
ing frequency after elapse of an initial period of lim 
ited duration, 

and paging means operatively connected to the oscil 
lator means and the timing means for selectively ini 
tiating operation of the oscillator means at the begin 
ning of said initial period of limited duration, 

said timing means comprising, a resistive path continu 
ously connected to the oscillator means for estab 
lishment of an output at said one of the modulating 
frequencies, switch means connected to said resistive 
path for bypass thereof to establish the output of the 
oscillator means at said other modulating frequency, 
and temperature compensated capacitive circuit 
means operatively connected to the switch means to 
delay bypass of said resistive path for said initial 
period of limited duration. 
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110. A communication system comprising: 
transmitter means for transmitting a signal including a 

radio frequency carrier, 
modulating means for modulating said carrier, 
control means for initiating the operation of said 

modulation means for ?rst causing said modulation 
means to modulate said carrier with a burst of a 
?rst frequency signal for a time period of predeter 
mined limited duration of the order of 12 milli 
seconds and for immediately thereafter causing said 
modulation means to modulate said carrier with a 
different frequency signal to thereby cause said 
transmitter means to ?rst transmit said carrier modu 
lated by a burst of said ?rst frequency signal and 
then transmit said carrier modulated by a second 
frequency signal, 

a receiver including means for receiving and demodu 
lating the signal transmitted from said transmitter 
means to provide an output including said burst of 
said ?rst frequency signal followed by said second 
frequency signal, 

a normally operative ?rst decoding circuit means and 
a normally inoperative second decoding circuit means 
each connected to be supplied with said output and 
a utilization circuit means controlled by said second 
decoding circuit means, 

said ?rst decoding circuit means having means respon 
sive to said burst of said ?rst frequency signal in the 
output from said receiver for rendering said second 
decoding circuit means operative for a time period 
of predetermined limited duration overlapping the 
time during which said output includes said second 
frequency signal, 

said second decoding circuit means having means re 
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sponsive to said second frequency signal in the out 
put of said receiver for causing energization of said 
utilization circuit means. 

11. The communication system of claim 10 in which 
[said control means includes means for limiting the dura 
tion of said burst of said ?rst frequency signal to approxi 
mately 12 milliseconds and] said ?rst decoding circuit 
includes means for rendering said second decoding circuit 
operative for a period of time extending approximately 
100 milliseconds after the termination of said burst of 
said [second] first frequency signal in the output from 
said receiver. 

12. The communication system of claim 10 which also 
includes means for maintaining said energization of said 
utilization circuit means for as long as said output includes 
said second frequency signal. 
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