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(C. 250-20) 1. Claim. 
My present invention relates to program control 

systems, and more particularly to a frequency 
modulation communication system ; employing 
program-selective Control tones. 
It is often desired on the part of the receiver 

operator, especially in the broadcast band, to cut 
out receiver reproduction during announcement 
periods. This type of program control is of espe 
cial desirability during music program transmis 
sion. Further, the broadcast listener often ob 
jects to the fact that "speech-music" control 
switches, such as acoustic compensation and 
fidelity Control switches, must be operated manu 
ally and at the receiver control panel. It would 
be highly desirable to provide a method of auto 
matically monitoring the program arriving at the 
broadcast receiver so as to secure the aforemen 
tioned characteristics. Frequently modulation of 
the present day type lends itself to Such monitor 

It may be stated to be One of the main objects 
of my present invention to provide a radio com 
munication system, wherein a control, or monitor, 
tone is transmitted along with modulation de 
sired to be discriminated against at the receiver, 
and the control tone being utilized at the receiver 
to effect one or more control functions with re 
spect to the modulation on the received carrier. 
Another important object of this invention is 

to provide a method of automatically preventing 
receiver response during "announcement" periods 
of a program broadcast; a special monitor tone 
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being included on the carrier during such periods. 
Another object of my invention is to provide a 

broadcast receiver wherein the listener is per 
mitted to hear only announcements, such as news 
bulletins, and not the musical program. 
Another object of my invention is to provide 

automatic acoustic compensation control and/or 
fidelity control at a broadcast receiver in response 
to the reception of a special monitor tone of super 
audible frequency. · 
Yet another object of my invention is to pro 

vide a frequency modulation system wherein a 
Super-audible monitor tone is included in the 
modulation during such periods of transmission 
when a particular type of program control is de 

Still other objects are to improve generally the 
enciency and reliability of program control sys 
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tems, and more especially to provide such control 
systems in frequency modulation receivers. . 
The novel features which I believe to be char 

acteristic of my invention are set forth with par lmmLLyy TTCyyyy myyyyyy LlyT tT 

itself, however, as to both its organization and 
method of Operation, Will best be understood by 
reference to the following description taken in 
Connection with the drawing in which I have in 
dicated diagrammatically several circuit organiza 
tions whereby my invention may be carried into 
effect. - ? 

In the drawing: 
Fig.1 schematically shows an FM (frequency 

modulated carrier wave) transmitter system em 
bodying the invention; and , w 

Fig.2 shows an FM receiver employing 
Vention. "... x 

Referring now to Fig. 1, there is shown a trans 
mitting system of the FM type. The generic term 
"angular velocity-modulated carrier wave' is used 
herein to denote that either frequency, or phase, 
modulation may be employed. The present sys 
tem of control with a super-audible monitor tone 
leads itself particularly to high deviation range 
FM communication. In the latter the master os 
clator operates at some carrier frequency in 
the assigned ultra-high frequency band of 42 to 
50 megacycles (mc.). The frequency modulator 
2 is usually an electronic reactance device which 
is connected across the oscillator tank circuit to 
vary the oscillator frequency with respect to a 
Center frequency which is the unmodulated car 
rer frequency value. The magnitude of the elec- . 
tronice reactance is varied by the applied modu 
lation. 
Thus, the program microphone 3 feeds the 

nodulation amplifier 4 with the usual music or 
other audible programmaterial. The switch G-5 
being closed, the amplified modulation energy is 
fed through a further, amplifier 7 to the reactance 
tube 2. The latter is so constructed that the car. 
rer frequency is deviated in accordance with the 
nodulation amplitude; the rate of deviation is a 
function of the modulation frequencies per Se, Jr 
the presently-assigned FM band the channe 
width is 200 kilocycles (kc.), but the transmitter 
actually deviates the carrier a maximum of 75 kc. 

the in 

either side of the transmitter mean frequency. 
During the course of a Programn, such as music, 

there will be announcing periods, Usually the 
announcer's microphone 8 feeds an amplifier, 
which is connected in turn to the contacto Of 
switch arm 6. Thus, closure of switch 6-0 per 
mits the modulation applied to modulator 2 to 
be from solely source 8, while sources is concur. 
rently cut off. A control tone is fed into amplifier 
from pilot tone oscillator . The latter oper 

ates at a super-audible frequency, say 22 kc. Both 
Oscillators and Operate with constant am 



2 
plitude. It will now be seen that when the an 
nouncing switch 6-0 is closed the speech and 
control tone Ple utilized as composite modulation. 
The reactance device at 2 is varied in accordance 
with output of amplifier 9. Since the channel is 
at least 150 kc. wide, the super-audible control 
tone is readily utilized in the transmission. The 
F.M. wave energy is amplified by power amplifier. 
f2, and radiated by the antenna 3. 
Of course, the sources 3 and 8 may be respec 

tively music and speech for different sequences 
of a long broadcast Schedule. The sources may 
be located in Separate studios, and the switch de 

2,892,67a - 
end connected to the anode of diode rectifier 32, 
while the opposite end is connected to the lower 
end of load resistor 33. The latter is bypassed 
by alternating current components by condenser 
4. The lower end of resistor. 33 is connected to 

the negative terminal of a source of high nega 
tive biasing potential 35 whose positive terminal 
is grounded. The Cathode end of resistor 3 is 
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vice 6-5-0 may then be used as a change-over 
Switch from One program to another. At the re 
celver the collector f4, which may be a dipole, 
feeds the collected FM wave energy to a radio 
frequency amplifier 15. The latter may include 
one or more selector circuits each tuned to the 
mean, or carrier, frequency of the collected wave 
energy. The converter f6 reduces the center 
frequency to an operating I. F. value, and the 
latter may be 4.3 m.c. After intermediate fre 
quency (I. F.) amplification at 7, the energy 
is subjected to the action of an amplitude limiter 
8. The latter functions to eliminate any am 
plitude modulation effects which may arise in the 
receiving system, 
The FM detector 9 may be of any well known 

form, and the function of the detector is to de 
rive from the FM wave energy the modulation 
which was applied to the master oscillator at the 
transmitter. Where the switch 6-5 is closed, 
the modulation. Output of the detector 9 would 
correspond to the modulation applied to the pro 
gram microphone 3. Where the switch 6-0 of 
Fig. 1 is closed, then the modulated output of 
detector 9 would comprise the announcing modu 
lation and the control tone. . 
The audio amplifier 2 is preceded by a low 

pass filter 20. Preferably the latter is construct 
ed to pass audio frequencies over an audio range 
up to about 15,000 cycles, and cuts off sharply 
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connected by lead 50 to a contact 37. 
The audio frequency amplifier 2 may have a 

gain control electrode thereof, such as the sig 
mal input grid, connected to the adjustable con- . 
trol switch arm 39. The contact 38 is provided 
in spaced, intermediate relation to contacts 36 
and 3. Contact 38 is connected to the negative 
terminal of negative biasing source 40, the latter 
having its positive terminal grounded. Switch 
arm 39 is adjustable, and can be connected in 
electrical contact with point 36, point 38 or point 
37. Switch 39 is, therefore, the "announcement 
control switch.' Assuming that switch arm 39 is 
in Contact with point 38, then the audio ampli 
fier 2 will be operating in normal fashion since 
the source 40 applies normal bias to the ampli 
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thereafter. In this way the Super-audible control . 
tone is prevented from passing through to the 
audio amplifier 2f. 
22 and 23 may be arranged in cascade, with the 
output terminals of amplifier 2. The output 
transformer of amplifier 23 may be connected to 
any desired type of reproducer. Those skilled in 

Successive audio amplifiers 
45 

fier. In that case the modulation from either of 
sources 3 or 8 will be heard. This follows be 
cause there is no control applied to amplifier 21, 
even though the control tone exists on the car 
rier when the switch 6-0 is closed. 

If, now, the switch arm 39 is adjusted to point 
36, only. the program modulation from source 3 
will be heard and announcements from source 
8 Will be deleted. This occurs because when 
switch 6 - 0 is closed, the control tone is super 
posed on the carrier. At the receiver the recti 
fier 29 rectifies the control tone energy, and pro 
vides a direct current voltage across resistor 30 whose magnitude is sufficiently high to bias audio 
amplifier 2 to cut-off. As soon as the switch 
6-10 is open, and switch 6-5 is closed, the pro 
gram from source 3 is received, but no control 
action is applied to amplifier 2 from rectifier 
29, since no control tone is applied to the carrier. 
In other words, when switch 39-36 is closed, the 
receiver automatically will be non-responsive to 
that modulation source which is applied to the 
carrier concurrently with the monitor tone. 

50 
, the art are fully acquainted with the manner of 
Constructing networks 4 to 23 inclusive, and, 
therefore, they are Schematically represented. 
The monitoring circuit comprises the bandpass 

filter 25 having its input terminals connected to 
the output terminals of detector 9 by a path 24. 
In other Words when the 22 kc. control energy 
exists in the output of the detector 9, the energy 
is transmitted over path 24 to filter 25. The fil 
ter 25 may have a passband width which is rela 
tively narrow SO that Only the energy of super 
audible frequency will pass to the amplifier 26. 
After amplification the super-audible control en 
ergy is applied to a pair of transformers 27 and 28. 
The primary windings of the two transformers 

may be arranged in series in the plate circuit of 
amplifier 26. The secondary of transformer 27 
has one side Connected to the cathode of diode 
rectifier 29, while its opposite end is connected 
to One end of load resistor 30, which is also con 
nected to the negative terminal of bias Source 
40. The load resistor 30 is bypassed for alternat 
ing current components by condenser 3. 
anode end of resistor 80 is connected to a cons 
tact 36. The secondary of transformer 28 has one 
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If now the switch arm. 39 is shifted so as to 
close switch 39-37 only the announcements from 
microphone 8 will be heard, and the receiver will 
not be responsive when switch 6-5 is closed at 
the transmitter to apply modulation from micro 
phone 3 on the carrier. This follows from the 
fact that normally the negative biasing source 
35 cuts off amplifier 2. When, however, modu 
lation is applied from source 8 concurrently with 
the pilot tone, then diode rectifier 32 will develop 
direct current voltage across resistor 83, which 
will be applied in a polarity sense such as to op 
pose the biasing source 35. The amplifier 2 is, 
therefore, rendered operative. However, the re 
ceiver will only be reproducing the modulation 
from source 8. Hence, the receiver now auto 
matically responds solely to modulation source 8, 
but does not respond to the other of the modu 
lation sources. From a generic viewpoint, there 
fore, there has been provided a selective switch 
ing mechanism which enables the same monitor 
tone of super-audible frequency selectively to 
permit response to one modulation source while 
preventing response to the other source, or to 
prevent response to the modulation source com 
bined with the control tone while permitting re 

s 
sponse to the other modulation source. If de 
stred, diferent Output levels for program and 



announcements may be provided, instead of com 
plete elimination of either. In that way, for ex 
ample, the speech sequences could be at very low 
level, while the music periods would be of normal 
level, or the reverse could be had. 
The super-audible control tone energy may, 

also, be utilized to provide acoustic compensa 
tion control and/or fidelity control. For either 
of these functions the direct current voltage de 
veloped across resistor 33 by rectifier 32 may be 
used. Acoustic compensation control is readily 
provided by connecting the plate circuit of a con 
trol tube 4 to the grid circuit of audio amplifier 
22 through a path including condenser 42 and 
coil 43 in series. The plate of tube 4 may be 
connected to any desired source of positive po 
tential through a proper choke coil. The cathode 
of tube 4 may be connected to ground through 
any desired biasing means, such as shown. 
The plate to cathode impedance of tube 4 is 

regulated by connecting the control grid thereof 
to lead 50 through a Switch 45-44. The choke 
coll 43 has a low impedance to low audio fre 
quencies, while condenser 42 has a low imped 
ance to high audio frequencies. Hence, when 
switch 45-44 is closed, high negative bias from 
source 35 biases tube 4 to cut-off. This is the 
condition when no modulation is being trans 
mitted from source 8. However, when switch 
f-O is closed and modulation from sources 8 
and are applied to the carrier, rectifier 32 will 
function to render tube 4 conductive. This 
means that the low and high audio notes are by 
passed from the grid circuit of amplifier 22. Of 
course, when the switch: 45 is adjusted to the 
free contact, no control is applied to tube 22. 
The fidelity control is provided by a tube 47 

which is constructed in the same manner as the 
acolºgic compensation control. There is this dif 
ference: the condenser 46, which has a low im 
pedance to high audio frequencies, is arranged in 
series between the plate of tube 47 and the grid 
circuit of amplifier tube 23, Switch arm 49 is 
connected to lead 50, while the contact 48 is con 
nected to the control grid of tube 47. When 
switch 49-48 is closed, and no control tone en 
ergy exists. On the carrier, the tube 47 is cut off. 
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3. 
However, when speech from Source 8 is applied 
to the carrier, the control tone energy is rectified 
and overcomes the biasing source 3. This re 
Sults in bypassing of the higher audio frequen 
cies. Accordingly, fidelity of reproduction is lim 
ited on Speech so that stray noise is reduced. It 
will be understood that the switch arms 39, 45 
and 49 are to be adjusted in any desired manner, 
or Sequence. In such case where the microphone 
8 is located in a studio where speech programs 
are constantly delivered, the Switch 49-48 is 
closed so that when the microphone 8 is active 
in delivering speech to the carrier, there will au 
tomatically be developed a limited fidelity of re 
production for the receiver. 
While. I have indicated and described several 

systems for carrying my invention into effect, it 
will be apparent to one skilled in the art that my 
invention is by no means limited to the particu 
lar organizations shown and described, but that 
many modifications may be made without de 
parting from the scope of my invention. 
What I claim is: 
In a frequency modulation receiver of the type 

adapted to receive frequency modulated carrier 
waves provided with a special control frequency 
modulation component representative. Of a de 
sired conditioning of the receiver; the improve 
ment comprising a detector at the receiver to 
produce the modulation signals of the received 
waves, means for filtering from the signals cur 
rent of the special control frequency, means for 
utilizing the modulation signals, a source of volt 
age for rendering said utilizing means operative, 
a rectifier coupled to said filtering means, and 
responsive to said special control frequency cur 
rent, to overcome the effect of said voltage source, 
a second voltage Source capable of rendering said 
utilizing means ineffective, a second rectifier cou 
pled to said filtering means for deriving from the 
control current a voltage to Overcome the effect 
of said second voltage source, and means for se 
lectively connecting in circuit with the utilizing 
means either of Said rectifiers and its associated 
one of said two voltage sources. 

wINFIELD R. Koch. 


