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The presentinvention relates to radio trans 

mitting and receiving systems, and is par 
ticularly directed to transmitting and receiv ing systems of the heterodyne type. 
Great interest has been taken recently in 

wobbled frequency transmission systems, and 
the present invention is particularly directed 
to the development of a transmitting and re 
ceiving system, especially adapted to wobbled 
frequency transmission, which merely means 
that the transmission of the radio wave from 
the transmitting station is continually wob 
bled back and forth between two limiting fre 
quencies to accomplish the signalling, or, 
in other words, the wobble is the character 
istic ????n which the signalling is accom plished. 
In telephonic transmission, for example, 

the frequency may be wobbled between two 
wave lengths to a greater or lesser extent, and 
the usual receiver is set or adjusted to one 
side of the frequency shift so that, as the fre 
quency is wobbled back and forth, the re 
ceiver will respond to a greater or a lesser 

i. extent as the frequency comes nearer or fur 
ther from the frequency to which the receiver 
is set. V 

A system of this type has been found to 
have certain drawbacks unless other steps are 
to be taken, which, for example, may be given 
by the following statement: 
The wobbled frequency does not seem to 

carry through fading conditions as well as 
the more usual method of modulation, and 
this is probably due to the fact that there are 
less side bands which will carry through on 
one side or the other of the basic carrier 
when the other side is out, and another rea 
son is, that a wobbled frequency transmission 
is not readily adapted to heterodyne recep 
tion. 
As a principal object of the present inven 

tion, I have, therefore, sought to develop a 
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novel method and means by which the use of 
a wobbled frequency transmission system 
may be taken advantage of to the fullest 
extent, so that the system may be readily 
applicable to heterodyne reception, such as 
is highly desirable in many instances. 
As a further object of my invention, I have 

sought to develop a method and means by 
which it is possible to utilize a wobbled fre 
quency transmission system in heterodyne re 
ception in which it is unnecessary to maintain 
a constant frequency and phase relationshup 55 between the local wobbling oscillators of the transmitting and receiving systems. 
As a further object of any invention, I 

have sought to develop a system wherein it 
is possible to utilize local oscillators in con 
nection with wobbled frequency heterodyne 
receiving and transmitting systems in which 
the local oscillators at the transmitter and 
receiver are spaced apart from each other 
by any predetermined and desirable values 
or a nuounts. 

As a still further object of my invention, I 
have sought to develop a method and means 
by which the wobbled frequency heterodyne 
transmutung and receiving system may be 
readily adapted to multiplex transmission 
and reception, and in which the local oscil 
lators of the transmitter and receiver may be 
wobbled back and forth between two linut 
ing frequencies at a number of different rates correspondi 
cluded 
tem. 
As a still further object of my invention, I 

have sought to develop a wobbied frequency 
transmission and reception system in which 
the detrimental effects of fading have been 
substantially overcome and avoided. 

in the multiplex communication sys 
to the number of channels in 
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A still flirther object of my invention is 
to provide a wobbled frequency transmitting 
and receiving system which is simple in its 
construction and arrangement of parts, a sys 
tem, which is compact, easily operated, con 
venient to install, eficient in its use, sub 
stantially fool-proof, and which may be 
readily arranged and set up by merely mak - ing Simple changes to the already existing 
types of heterodyne transmiting and re ceiving systems. 

Still other and ancillary objects of my in 
vention will become apparent to those skilled 
in the art to which the invention relates by reading the following specification in con 
nection with the accompanying drawings, 
wherein Fig. 1 thereof illustrates diagram 
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matically one form which the invention may 
assume, and Fig.2 illustrates a suitable means 
by which the basic frequency of one oscillator may be wobbled, although it is to be under stold that the above named illustrations are 
merely given by way of ER and that 
otherforms of the invention will at once sug 
gest themselves to those skilled in the art to 
which the invention has been directed. For the ????? of more clearly describing 
my invention, I have chosen to illustrate the 
same as applicable to certain frequency values 
which have been found to be especially suited 
to the purposes and objects of the invention, 
but it should be borne in mind that other 
frequency values may readily be substituted 
for those given by way of illustration, and 
the invention should therefore be considered 
as basically covering all frequencies and not 
restructed to the specific examples illustrated. 
Now referring particularly to Fig. 1 of 

the accompanying drawings, let it be assumed 
for example, that a thirty ??efer wève length, 
or a ten thousand kilocycle frequency is be 
ing used. As shown on the drawi the 
transmitter 1 containing a local oscillator 
generating the ten thousand kilocycle fre 
q.ency muy then be wobbled back and forth 
roll this basic frequency by any suitable and 
lesireu annount, for example, by an amount 
of four hundred and fify cycles or over a 
luand nine hundred cycles wide. As shown, 
this wubbling nay be produced by means of 
a forty kilocycle wobbler 3. The wobbled 
E. may then be transmitted from any de 

sired type of transmitting antenna system 5 
and projected or directed out through the 
ether as any ordinary radio wave. 
The wobbled carrier is then picked up by a 

receiving an enna system 7 of any desired 
and preferred type located at the receivin 
point. At the receiver, a normal type o 
pick-up system has been shown, and this may 
2 tuned, for example, to a frequency of ten 

thousand kilocycles and provided with one 
or two stages of radio frequency amplifica 
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tion at this particular frequency, as has been 
illustrated by the tuning system and ampli 
fying system 9. 

For detection, a different form of de 
...tector than is customarily used with the usual form i of superheterodyne receiving system 
has been provided. I have arran 
tector 15 in combination with a local oscillator 
11 which is wobbled at a slightly different 
rate than the incoming signal energy, and 
may be wobbled for example, by a wobbler. 
13 ? ? t? ex ample, let it be su that the uency 
of the local oscillator 11 has been chosen 
as nine thousand eight hundred kilocycles, 
then, if neither the incoming signal en 
nor the local oscillator of nine thousand eight 
hundred kilocycles were wobbled, this would 
produce, as an output of the detector system 

this de 

1,8804 
15, a superaudible frequency of two hundred 
it:if??ycés, which is equal to the difference be 
tween the carrier frequency from the trans 
mitter system and the frequency of the local 
oscillator. Intermediate tuning of the sys 
tem in this case would be done at this two 
hundred kilocycle rate. 

However, letus now assume that a wobbling 
action is to be produced upon the transmit 
ted signal energy ? means of the forty kilo 
cycle wobbler 3. The two hundred kilocycle 
tuning will then be quite sharp and the nine 
hundred cycles will shift in this wobbled 
frequency. However, it has been found that 
the wobbled frequency will still come through. 
Let it now be supposed, however, that 
local oscillator 11 generating, frequency 
of nine thousand eight hundred kilocycles is 
made to wobble to an amount equal to the 
nine hundred cycle shift of the transmitter 
but at a rate slightly different from the wob ble rate of the incoming signal energy, for 
example, at a rate of thirty-five kilocycles 
The local wobble will, therefore, fall in and 
out of step with the incoming signal ener 

at a rate of five thousand times a second. 
en the local wobble is in step with the re 

ceived wobbled frequency energy, the re 
Sultant beat in the intermediate frequency 
will be steady, or, in other words, two hun dred kilocycles exactly, and therefore the 
intermediate frequency amplifier system 17 
has been shown, for the purpose of a con 
crete illustration, as being set sharply to this 
two hundred kilocycle tone. . 

However, when the local oscillator is out 
of phase, with the incoming wobble, the in termediate frequency will be wobbling and forth at a very high rate, namely, forty 
kilocycles, and over an eighteen hundred cy. 
cle band, and, at this time, the intermediate frequency ? prevents the intermediate frequency amplifier from picking up ener 
to any considerable or observable extent, and, at any rate, the pick-up is considerably les 
than when the two wobblers are in step so 
that the net result will be that the intermedi 
ate frequency. will respond most effectively 
a number of times per second corresponding 
to the frequency difference in the two wob 
blers, which was assumed in this case to be 
five thousand cycles. 
The detection of this intermediate frequen ey takes place in the second detector system 

7. 
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19, which may be of any well known type, 
and will therefore give a five thousand cycle note to which the output may again be tuned 
to give the opportunity to gain 
tivity. 
The energy at the transmitter may be wob 

bled at more than one rate by coupling dif 
ferent wobblers to the transmitter, for exam 
ple, by keying wobblers 3a and 3b with the 
transmitter in addition to wobbler 3. These energies will come through the receiver to 
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give the different rate outputs so that the sys 
tem may easily be multiplexed. For exam 
ple, the wobbling rates may be respectively 
at the rate of forty thousand cycles as above 
for wobbler 3, thirty-nine thousand cycles 
for wobbler 3a and thirty-eight thousand cy 
cles for wobbler 3b, presupposing that there 
are to be three channels in the multiplex sys 
tem. Then the final outputs of the second 

O detector system 19, appearing in the output 
circuit 21, will be respectively five thousand 
cycles, four thousand cycles, and three thou 
sand cycles, which may then, by the aid of well known and ?y designed filter sys 
tems such as filters 23, 23a and 23b tuned to 
5000, 4000, and 3000 cycles respectively, be 
arranged to filter the independent signals for 
actuating several output systems. 
As a means of wobbling the basic frequen 

Ocy of an oscillator such as, for example, the 
10,000 kilocycle oscillator 1 of the transmit 
ter, or the 9,800 kilocycle oscillator 11 of the 
receiver, one of several methods may be used. 
For example, a magnetic amplifier circuit. 

Si such as is used in the Alexanderson alternator 
equipment, and which is well known in the 
art, may be used. Such a magnetic amplifier 
consists of a high frequency winding, and a 
low frequency control winding, as has been il 

D lustrated by Fig. 2 of the accompanying drawings. 
By Fig. 2 of the accompanying drawings, 

the usual type of vacuum tube oscillator 23, 
having the usual plate, grid and filament 
members 25, 27 and 29 respectively, may 
be connected as an oscillator according to the 
? fashion disclosed by U. S. Patent to artley, No. 1356,763, and in the circuit thereof is included an inductance 31 connect 
ed between the plate and grid members of a 
vacuum tube. The inductance is shunted b 
a capacity element 35. In such a oscil 
lator, the filament member of the vacuum 
tube should be connected to any predeter 
mined and suitable point on the inductance 
31 connecting the plate and grid members of 
the vacuum tube. 
As has been shown in connection with Fig. 

2 of the drawings, the inductance 31 is di 
vided so that a portion 33 thereof surrounds 
a magnetic core 37 of a magnetic modulat 
ing system. Also carried by the core 37 and 
wound inside of the winding 33 is preferably 
arranged a second winding 39 which is dif 
ferentially wound with respect to the outside 
winding 33, so that each half of the inner 
winding has no direct inductive action on 
the other, but the control winding is capable 
of saturating the iron core about which both 
windings are placed, and thus serve to reduce 
materially the inductance effect in the high 
frequency winding, which in the case illus 
trated, is the winding 33 forming a portion 
of the oscillator circuit of the oscillator 23. 
As has been shown by Fig. 2, plate poten 

3 

tial is applied to the plate 25 of the oscillator 
23 from a source +B through a choke coil 41 
to block high ??????? currents from the direct current source. For simplicity of ill 
lustration, a source of filament current for 70 
the filament 29 has not been shown, although 
the same may consist of the usual filament battery or alternating current supplied 
through any desired type of available re sistor. 
In addition to the method herein shown 

for wobbling a basic frequency, recourse may 
be had to a system of the general type dis 
closed by copending application of Clarence 
W. Hansell, Serial No.264,102, filed March 80 
23, 1928, in which two master tuned circuits of different periods are provided, and coup 
ling to each of these two circuits is accom 
plished in an alternate manner. - 
On very high frequencies, it is impossible 85 

to get a good frequency shift suitable for 
wobbling the basic carrier by merely chang 
ing the plate potential on the oscillator in 
a cyclical manner so as to periodically wob 
ble the output thereof. Likewise, when using 90 
screen grid tubes, the voltage impressed upon 
the screen grid of the tube may be varied to 
cause a similar frequency shift. 
For the purpose of transmitting simultane 

ously on two completely different wave 05 
lengths so as to promote further effectiveness 
through fading conditions, a complete dupli 
cate of the operation may be made on two 
or more separate and independent transmis 
sion systems. This means that when a sig- 100 
nal is desired to be sent out, the transmitter 
frequency will be wobbled on each of the 
'separate transmitters by the same wobbler 
control so that the wobbles will be exacly in 
phase. This may easily be accomplished by 105 
arranging a single wobbler so as to control 
simultaneously a plurality of transmitting 
stations. For receiving purposes, a similar 
number of receivers will be set up, and sim 
ilarly to the separate transmitters, the same 10 ü???? is arranged to control the frequency 
shift of the local oscillators on each of the 
receivers so that these also will be exactly 
in phase. The final outputs from each of the 
receivers will then produce beat notes be- 15 
tween the wobblers at the transmitting and 
receiving stations which will be exactly in 
lase and may be combined just as they are, 

and utilized in the manner above disclosed 
for the single transmitting and receiving sys- 120 
tems. As an illustration of the general type of transmitting and receiving systems which 
may be provided for transmitting and re 
ceiving over a plurality of separate and in 
dividual communication channels so as to 125 
avoid fading effects, reference may herein 
be made to copending applications filed joint 
? by Harold H. Beverage and Harold O. 
eterson, on March 15th, 1928, as Serial 

Numbers 261,736, 261787,261,738, covering 130 
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respectively, a system for combining rectified 
currents, an antenna switcher system, where 
in a plurality of separate antenna systems are 
cyclically used to energize the same receiver, 

S and a system wherein individual beat notes 
have been combined. The above ?????? plications have been merely referred to by 
way of example, and not in a limiting sense, 
YA other modifications will at once o 

10 themselves to those skilled in the art to which 
the invention has been directed. . Having now described my invention, what 
I claim and desire to secure by Letters Pat 
ent is the following: a .. 8 

1. In a signalling system, a transmitting 
station, means for producing a carrier fre 
uency for transmission, and means for in ??????????????? wobbling the said carrier fre 
quency of the said transmitter between pre 

20 determined frequency values at a of 
different predetermined rates corresponding 
in number to the independent signals trans 

2. In a multiplex communication system, a 
transmitting station, means for generating a 
carrier frequency for transmission from said 
station, means for impressing a plurality of 
different signals upon said transmitter and 
modulating said transmitter thereby, and 
means for wobbling the carrier frequency of 
said transmitter at a plurality of different 
rates corresponding in number to the num 
ber of different signals impressed upon said 
transmitter. 

3. In a multiplex communication system 
having the transmitted carrier frequency 
wobbled at a plurality of different rates cor 
responding in number to the number of sep 
arate signal channels forming the multiplex 
system, a receiving system, an oscillator at 
said receiver of a frequency different from 
the carrier frequency transmitted, means for wobbling said receiver oscillator at a rate 
different from each wobble rate of the in 
coming carrier, and a plurality of receivers 
for receiving signals produced by the hetero 
dyne action of said receiver Wobbled fre 
quency and said incoming wobbled frequency 
(eV. 

system for transmitting and receiv 
ing energy which includes a transmitting 
station, means for wobbling the carrier fre 
??????? of the said transmitter between pre etermined frequency values at a predeter 
mined rate, means for receiving the wobbled 
frequency energy transmitted from said 
transmitting system, an oscillator at the re 
ceiving station of a uency different from 
that of the said transmitting station, means 
for wobbling the frequency of said receivin 
oscillator at said receiver by an amount Ni 
to the wobble of the said transmitting station 
and at a rate different from that of said 
transmitting station, means for producing 

65 beat notes of a frequency equal to the dif 
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ference between the wobble rates of the said 
local oscillators of the said transmitter and 
the receiver, and means for utilizing the re 
sultant amplified energy of said beat notes. 

5. A for transmitting and receiving 
energy which includes a transmitting sta 
tion, means for wobbling the carrier fre 
quency of the said transmitter between pre 
determined frequency values at a predeter 
mined rate, means for receiving the wobbled as 
frequency energy. transmit from said . 
transmitting system an oscillator at the re 
ceiving station of a frequency removed from 
the transmitter carrier by a predetermined 
amount, means for wobbling the frequency 
of said receiving oscillator at said receiver 
by sin amount equal to the wobble of the said 
transmitting station and at a rate different 
from he wobble rate of said transmitting sta 
tion, and means for receiving the signals 
produced by the heterodyning action of said 
two wobbled frequencies. 

6. In a multiplex communication system, 
the method of heterodyne transmission and 
reception of radio frequency energy which 
includes generating a carrier frequency at a 
transmitting station, wobbling the said car 
rier over a predetermined trequency band, 
controlling E. rate of wobble of said trans 
mitter carrier at a plurality of predeter 
mined and chosen rates, receiving the wob 
bled transmitted carrier, generating at the 
receiver a local frequency different from that 
of the locally generated carrier of the trans 
mitter, wobbling the locally generated fre 
quency of the receiver over a frequency band 
equal to that of the wobble of the transmitted 
carrier, producing from the incoming and 
locally generated frequencies beat notes of a 
frequency equal to the difference between the 
various wobble rates of the transmitter and 
receiver, amplifying the resultant beat notes, 
and utilizing the said amplified beat notes 
for producing indications of a plurality of 
transmitted signals. - l 

7. The method of heterodyne transmission 
and reception of radio frequency energy in a 
multiplex communication system which in- : 
cludes generating a carrier frequency at a 
transmitting station, wobbling the said car 
rier over a predetermined frequency band, 
controlling the rate of wobble of said trans 
mitter carrier at a plurality of predeter 
mined chosen rates, receiving said wobbled transmitted carrier, generating at the re 
ceiver a local uency different from that 
of the locally generated carrier of the trans 
mitter, wobbling the locally generated fre 
quency of the receiver over a frequency band 
equal in width to that of the wobble of the 
transmitted carrier, producing a heterodyne 
action at the receiver between the received 
and locally generated wobbled uency en 
ergy, and converting the heterodyne beat 
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notes into a plurality of different signals. 
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8. The method of heterodyne transmission 
and reception of radio frequency energy 
which includes generating a carrier fre 
quency at a transmitting station, wobbling 
the said carrier over a predetermined fre 
quency band, controlling the rate of wobble 
of said transmitter carrier at a predeter 
mined chosen rate, receiving said wobbled 
transmitted carrier, generating at the re 

0 ceiver a local frequency different from the 
generated carrier of the transmitter, wob 
bling the locally generated frequency of the 
receiver over a frequency band equal in width 
to the wobble of the transmitted carrier, con 
trolling the rate of wobble of the locally gen 
erated frequency at the receiver at a rate dif 
ferent from that of the wobble rate of the 
transmitter. producing beat notes of a fre 
quency equal to the difference between the 

20 wobble rates of the transmitter and receiver, 
amnlifying the resultant beat notes, and 
utilizing the said amplified beat notes for pro 
ducing indications of the transmitted signal energy. 

* 9. În a multiplex communication system, 
the method of transmission of radio fre quency energy which includes generating a 
carrier frequency at a transmitting station, 
wobbling the said carrier over a predeter 

30 mined frequency band, controlling the rate 
of wohble of said transmitter carrier at a 
plurality of predetermined and chosen rates 
corresponding in number to the number of signals transmitted simultaneously. 
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