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This invention relates to communication 

systems, and more particularly to wireless 
receiving and sending apparatus so arranged 
as to eliminate the deleterious effects of phe 

5 nomena known as fading, static, and other 
disturbances which cause interruption or dis 
continuance of signals. 
This result is accomplished by sending 

from a transmitter which varies or wobbles 
10 the frequency of its carrier wave, and re 

ceiving the wobbled carrier wave by a re 
ceiver the frequency of which is varied or 
wobbled in synchronism with that of the 
transmitter. To obtain the necessary syn 

15 chronism a receiver is used which is con 
trolled by the same transmitting station, or 
by another transmitting station common to 
both communicating stations. The invention 
may utilize not only wobbling of the fre 

20 quency of a carrier channel and using the 
wobbled channel at the receiver, but also us 
ing a harmonic of the wobbled carrier at 
both the transmitter and the receiver. 

For the purpose of illustration we may 
25 consider the case of transmission from sta 
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tion B to station C, assuming that station B 
has a piezo-electric crystal controlled oscil 
lator operating at 2700 kilocycles steady fre 
quency, and that it also has a single side 
band or other suitable transmitter radiating 
at about 186.5 kilocycles. An apparatus may 
be installed for wobbling the latter frequency. 
between 186 kilocycles and 187 kilocycles at 
a rate of 100 cycles a second, and this wob 
bled frequency or a harmonic of it may then 
be added to the constant frequency of 2700 
kilocycles by means of a balanced modulator 
or a detector tube. If the fundamental is 
added to the 2700 kilocycles frequency a new 
frequency band wobbling between 2886 kilo 
cycles and 2887 kilocycles is obtained, which 
may be radiated from station B and received 
by station C. As was already stated, station 
B also radiates the wobbled 186.5 kilocycles 

5 frequency, which also is received at station C. 
Receiving station C may have a local high frequency oscillator operating at, say 2600 

kilocycles. If to this frequency the wobbled 
186.5 kilocycle wave received from station B 
is added a new wobbled frequency is obtained 
wobbling between 2786 and 278 kilocycles. 
This frequency is heterodyned with the high 
frequency received directly from station B, 

giving a steady 100,000 cycle beat note as the 
putput of the receiver. This 100,000 cycle beat frequency is steady because the 2786 kio. 
cycle to 287 ity and the 2886 kilocycle to 288 kilocycle frequencies wobble up and 
down in frequency simultaneously syn 
chronously. If we wish to transmit teleg 
raphy of telephony the signals may be used 
to modulate the high frequency radiation at 
station B, and then the beat frequency at the 
receiver is also signal modulated. For teleg. raphy, the beat frequency at C may be made 
aldible, and for telephony it may be made 
either a sub-audible or a super-aidible fre quency. 
. As an alternative arrangement some sta 

tion A may be used to transmit a common 
Syncronizing carrier for short wave circuits 
9perating between other stations, say, D and 
9. Assume that the station at A wobbles its frequency between 21,000 and 21,010 cycles 
per second at the steady rate of 40 cycles or 
Wobbles per second. At station D this wob bled radiation may be received, amplified, 
and fed into a harmonic generator produc 
ing, as an extreme case, say, the 100th har 
monic, which may be signal modulated and 
transmitted in the form of a short wave. In 
this case the carrier is a signal wobbling be 
tween 2,100,000 and 2,101,000 cycles at the 
steady rate of say 40 wobbles a second. Both 
the wobbled synchronizing fundamental 
from station A, and the modulated 100th 
harmonic radiated by the short wave trans 
mitter at station D will be received at station 
C. The synchronizing carrier may be fed 
into a harmonic generator to obtain its 100th 
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90 harmonic, some convenient steady frequency 
may be added to this, and the resultant fre 
quency may be heterodyned with the received 
signal modulated short wave signal, so pro 
ducing a steady intermediate or low fre 
quency having the signal modulation which 
was impressed at the transmitter. - 
To simplify the resulting frequencies the 

short wave transmitter can be modulated 
with one side band and carrier suppressed 
in a well known manner if desired. The proc 
ess of wobbling and unwobbling will be 
faithful in any case since both the transmit 
ter carrier and the receiver heterodyne are 
wobbled up and down in frequency simulta 
neously and by equal amounts resulting in a 
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constant difference between the transmitter 
carrier and the receiver heterodyne. . 
Apparatus for obtaining these results is 

more specifically disclosed in the following 
more detailed description in connection with 
Figs, 1 and 2 of the annexed drawings, in . 
which :- - 

Fig. 1 shows an arrangement using a sep 
arate station for synchronizing the trans 
mitter and receiving stations, and 
Fig.2 shows the same function carried out 

by the transmitting station. 
In Fig. 1, 1 is a master oscillator tube con 

nected to the regeneratively coupled coils 2 
and 3, which are tuned by means of con 
densers 4 and 5. The condenser 5 is a vari 
able condenser connected directly or in an 
equivalent way to the shaft of a motor 6 ener, 
gized from the line 7. The condenser 5 need 
not be a separate condenser but may have a 
multiple number of plates, one of which or 
a series of which may be connected to the 
operating shaft in order that a high fre 
quency may be obtained. This condenser 5 
being connected in parallel with the con 
denser 4 changes the tuning and the natural 
period of oscillation of the master Oscillator to produce a wobbled high frequency, which 
is E. to the antenna coil 8 connected between 
the antenna 9 and the ground 10. This an 
tenna circuit need not be a tuned circuit but 
may be practically aperiodic for all the fre 
quencies within the wobble range. 
The antenna circuit 11, 12 and 13 is tuned 

broadly enough to receive the wobbled band 
of frequencies, which is multiplied in the 
harmonic generator and transmitter 14, and 
fed to the transformer coil 15. This coil is 
coupled with the antenna system 16, 1718 
and 19, and the output may be controlled 
by modulating means such as the key 1 or any other" equivalent arrangement. If it is 
desired to use this arrangement for teleph 
ony it is only necessary to use a modulat 
ing tube in a well known manner in place of 
the key 17, and thereby properly modulate 
the energy fed from the coil 15. 
The wobbled carrier radiated from an 

tenna 9 is also received on a properly broadly 
tuned antenna system 27, 28 and 29 at the 
receiving station C. It appears in the coil 
30 of the harmonic generator 31, and the 
harmonic of this frequency equal to that 
generated in the transmitter harmonic gen 
erator 14 appears in the coil 32. This coil 
is coupled to a coil 33 in the grid circuit of 
a modulator tube 36, which is also in series 
with the transformer 34, 35 which may be 
fed by a local source of difference frequency. 
As a result a new modulated wave appears 
in the transformer. 37, 43 and is transmitted 
over the lines 26 and 38 to the detector mod 
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ulator 23. 
The signal modulated waves radiating 

and differences. 
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and 22 which is coupled to the input circuit 
of tube 23 by means of coil 24. Thus, in the 
output coil 25 there is found a new modu 
lated wave which comprises all of the fre 
quencies generated thus far, and their sums Among the frequencies 
that appear in 25 we will find one which is 
the difference between the wobbled fre 
quency coupled into 24 and the wobbled fre 
quency coupled into 43. Since these are 
wobbled up and down in synchronism simul 
taneously and by equal amounts, the differ 
ence between them will be a signal modu 
lated steady frequency carrier which can be 
selected by frequency selectivity, by the aid 
of variable condenser 71, and thereafter used 
in the usual manner. This signal modulated 
difference frequency is fed through the coil 
39 to a detector 40, and thereby produces an 
audio frequency signal in the output circuit 
41, and so in the receiver circuit 42. 
In the modification shown in Fig. 2, 44 
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is a constant frequency oscillator in circuit - 
with the signal modulating means 45 and a 
coil 46. Coupled to the latter is a coil 47 and 
a modulator tube 48. The energy is mod 
ulated by energy fed to the coil 49 through 
a link circuit 50. In this arrangement the 
wobbled frequency appears in oscillator coils 
56 coupled to an oscillator tube 57, the fre 
quency of which is caused to wobble by the 
use of condensers 58 and 59. Condenser 59 
is connected to a motor armature 60 which, 
together with its field 61, is fed by line 62. 
This wobbling frequency produced at 56 is 
also fed to the input coil 55 of an amplifier 
54. A simple wobbled frequency is thus sent 
out on the antenna system 68, 69 and 70, and 
the wobbled frequency signal modulated 
energy is sent out on the antenna system 52, 
53 through the coupling coil 51. These two 
different sets of wobbled frequencies are re 
ceived on antennae circuits 27, 28, 29, and 
20, 21, 22 respectively, The coil 21 is cou 
pled with an input coil 24 of a modulator 
tube 23, which is also fed by lines 26 and 38 
connected by means of coupling coils 43 and 
37 to another modulator tube 36 which, in 
turn, is energized by coupling coils 28, 33 and 35, 34. Energy of fixed frequency may be 
fed into the coil 35, and produces a different 
wobbling frequency in coil 43. 

All the frequencies thus far generated ap 
pear in coil 25. Among the frequencies ap 
pearing in coil 25 we will have the difference 
between the wobbled frequency induced in 
coil 43 by antenna 27 and the source coupled 
to coil 35, and the wobbled frequency induced 
in coil 24 by antenna. 20. Since these two 
wobbled frequencies are wobbled up and 
down simultaneously and by equal amounts 
the difference between them is always the 
same, hence the result is a signal modulated 
steady frequency carrier which we can make 
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coil 89 to a suitable detector. The magnitude 
of this frequency depends on the relative mag 
nitudes of the frequencies of the transmitter 
source 44 and the local source coupled to coil 
35. 

It has been found, when these frequencies 
are so wobbléd and combined, that fading 
which occurs at one specific frequency at any instant will cause little or no appreciable ef. 
fect on the signal as received, because often 
times when fading occurs at one frequency an 
other frequency will be magnified. Various 
theories are presented for the explanation of 
this but no attempt will be made here to give 
a full theoretical explanation of this. This 
arrangement will also prevent interference by 
static and other electrical disturbance to some 
extent, especially when such a disturbance is 
confined to a comparatively narrow fre 
quency band, or a single frequency. It is also 
found that when a receiver is used as above explained, that is, has its tuning varied with 
in a small range, and particularly when the 
set is so designed that its tuning is very sharp, 
considerable of the disturbance from the 
above mentioned sources is obviated. 
Other details, combinations and arrange 

ments of these ideas may be used to advan 
tage for the general purposes here assigned 
without departing from or adding to the pat 
entable matter herein suggested. To simplify 
the wiring diagram the various modulators 
have been shown in simple form, but as was 
before stated, they may be of the single side 
band type, arranged to suppress the carrier 
and one side band, in which case the number 
of interacting frequencies will be greatly 
reduced. It is also apparent that more than 
two simultaneously wobbled channels may 
be used at once. For instance, all of several 
short wave channels to station C might be 
simultaneously wobbled by one wobbler, 
which would also be used in station C for 
unwobbling all of these short wave channels. 
It is therefore not intended to limit the scope 
of this invention beyond the statements em 
bodied in the following claims:- 

1. The method of communicating on wob 
bled carrier frequencies and eliminating the 
effect of the wobble of the carrier frequencies 
which includes generating a wobbled funda 
mental frequency, raising the wobbled funda 
mental to a wobbled harmonic frequency, 

5 
modulating one of the wobbled frequencies by 
a desired signal, radiating the wobbled funda 
mental and harmonic frequencies, receiving 
the wobbled fundamental and harmonic fre 
quencies, raising the wobbled fundamental to 
the same harmonic as the received harmonic, 
combining the received and locally generated 
harmonics to eliminate the wobble, and trans 
lating the desired signal. 

2. The method of signalling which includes 
generating a wobbled control frequency, rais 
ing the wobbled control frequency to a har 

3 

monic and modulating it by a desired signal, 
radiating the signal modulated wobbledhar 
monic and the wobbled control frequency, and 
at the receiver, receiving the signal modu 
lated wobbled harmonic and the wobbled con 
trol frequency, raising the wobbled control 
frequency to the same harmonic as the signal 
modulated harmonic frequency, combining 
the signal modulated wobbled harmonic fre 
quency and the locally generated harmonic 
of the wobbled control frequency to eliminate 
E. Wobble, and translating the desired sig 
a. 

8. The method of signalling which includes 
generating a control frequency, wobbling the 
control frequency, raising the 'wobbled con 
trol frequency to a harmonic and modulating 
it by the desired signal, radiating the wob. 
bled control frequency and the signal modu 
lated and wobbled harmonic frequency, and 
at the receiver, receiving the signal modu 
lated harmonic and the wobbled control fre 
quency, raising the wobbled control frequency 
to the same harmonic as the signal modulated 
harmonic, locally modulating it by a constant 
frequency, combining the signal modulated 
wobbled harmonic and the constantly modu 
lated wobbled harmonic to obtain signal mod 
ulated energy of constant frequency, and de 
tecting and translating the desired signal. 

4. The method of signalling which in 
cludes: at a control station, generating a con 
trol frequency, wobbling the control fre 
quency, and radiating the wobbled control 
frequency; at a transmitting station, receiv 
ing the wobbled control frequency, raising 
the received frequency to a harmonic and 
modulating it by a desired signal, and radiat 
ing the resulting signal modulated wobbled 
carrier; and at a receiving station, receiving 
the signal modulated wobbled carrier, receiv 
ing the wobbled control frequency, raising 
the wobbled control frequency to the same 
harmonic as the signal modulated carrier, 
combining the signal modulated wobbled car. 
rier and the locally generated harmonic of 
the wobbled control frequency to eliminate 
the wobble, and translating the signal. 

5. The method of signalling which in 
cludes: at a control station, generating a con 
trol frequency, wobbling the control fre 
quency, and radiating the wobbled control 
frequency; at a transmitting station, receiv. 
ing the wobbled control frequency, raising 
the received frequency to a harmonic and 
modulating it by a desired signal, and ra 
diating the resulting signal modulated wob 
bled carrier; and at a receiving station, re 
ceiving the signal modulated wobbled car 
rier, receiving the wobbled control frequency, 
raising the wobbled control frequency to the 
same harmonic as the signal modulated car 
rier, locally modulating the locally generated 
harmonic by a constant frequency, combin 
ring the signal modulated wobbled carrier and 
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the constantly modulated wobbled harmonic 
to obtain signal modulated energy of con 
stant frequency, and detecting and translat 
ing the signal. . 

6. The method of signalling which includes 
generating a wobbled frequency, obtaining 
therefrom a different frequency having a like frequency of wobble, signalling on one of 
the wobbled frequencies, radiating both wob 
bled frequencies, receiving both wobbled fre 
quencies, combining one of the frequencies 
with energy of constant frequency, combinin 
the resultant energy with the other ES 
wobbled frequency to eliminate the wobble, 
and detecting and translating the signal. 

7. A signalling system comprising a source 
of fundamental frequency, means to wobble 
the fundamental frequency, a harmonic gen 
erator for raising a portion of the wobbled 
fundamental to a harmonic frequency, a mod 
ulator for modulating one of the frequencies 
by a desired signal, means to radiate both of 
the frequencies, means to receive both of the 
frequencies, a harmonic generator for raising 
the received fundamental to the same har 
monic as the received harmonic, means for 
combining the received and locally gener 
ated harmonic frequencies to eliminate the 
wobble, and means for translating the desired 
signal. 

8. A signalling system comprising a source 
of control frequency, means to wobble the 
control frequency, a harmonic generator for 
raising a portion of the control frequency to 
a harmonic frequency, a modulator for mod 
ulating the harmonic frequency in accordance 
with a desired signal, means for radiating 
the signal modulated wobbled harmonic and 
the wobbled control frequency, means for re 
ceiving the radiated energy, a harmonic gen 
erator for raising the received wobbled con 
trol frequency to the same harmonic as the 
received harmonic frequency, means for com 
bining the received signal modulated wob 
bled harmonic and the locally generated wob 
bled harmonic to eliminate the wobble, and 

' means to translate the desired signal. 
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9. A signalling system comprising a source 
of control frequency, means to wobble the 
control frequency, a harmonic generator and 
a modulator for raising a portion of the wob 
bled control frequency to a harmonic and for 
modulating it by a desired signal, means for 
radiating the wobbled control frequency and 
the signal modulated and wobbled harmonic 
frequency, and a receiving station including 
means for receiving the signal modulated 
harmonic and the wobbled control frequency, 
a harmonic generator for raising the wob 
bled control frequency to the same harmonic 
as the signal modulated harmonic, a source 
of constant frequency, a modulator for mod ulating the locally generated harmonic with 
the constant frequiency, means for combining 

1,70s,518 
the signal modulated wobbled harmonic and 
the constantly modulated wobbled harmonic 
to obtain signal modulated energy of con 
stant E. and means to detect and translate the desired signal. 10. A signalling system comprising a con 
trol station including means to generate a 
control frequency, means to wobble the con 
trol frequency, and means to radiate the 
Wobbled control frequency, a transmitting 
station including means to receive the wob. 
bled control frequency, a harmonic generator 
and a modulator for raising the received fre 
quency to a harmonic and for modulating it by the desired signal, and means to radiate 
the signal modulated wobbled harmonic fre 
quency, and a receiving station including 
means to receive the wobbled control fre 
quency, means to receive the signal modulated 
wobbled harmonic en a harmonic enerator for raising the wobbled control 
E. to the same harmonic as the signal nodulated wobbled harmonic, means for com bining the signal modulated wobbled har 
monic and the locally generated wobbled 
harmonic to eliminate the wobble, and means 
to translate the desired signal. 11. A signalling system comprising a con 
trol station including means to generate a 
control frequency, means to wobble the con 
trol frequency, and means to radiate the 
Wobbled control frequency, a transmitting 
station including means to receive the wob. 
bled control frequency, a harmonic generator 
and a modulator for raising the received 
frequency to a harmonic and for modulating 
it by a desired signal, and means to radiate 
the signal modulated wobbled harmonic, and 
a receiving station including means to re 
ceive the wobbled control frequency, means 
to receive the signal modulated wobbled har 
monic, a harmonic generator for raising the 
wobbled control frequency to the same har- . . 
monic as the signal modulated wobbled har 
monic, a source of energy of constant fre 
quency, a modulator for modulating the 
locally generated harmonic with the constant frequency, means for combining the signal 
modulated wobbled harmonic and the con 
stantly modulated wobbled harmonic to ob 
tain signal modulated energy of constant 
frequency, and means to detect and translate 
the desired signal. 12. A signalling system comprising a 
source of a wobbled frequency, means to 
generate therefrom a different frequency 
having a like frequency of wobble, a modu 
lator for modulating one of the wobbled fre 
quencies by a desired signal, means to radiate 
both wobbled frequencies, means to receive 
the radiated energy, a source of constant 
frequency, means to combine the constant fre 
quency with one of the received wobbled fre quencies, means to combine the resultant with 
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the other received wobbled frequency to 
eliminate the wobble, and means to detect and 
translate the desired signal. 

13. A signalling system comprising a 
source of fundamental frequency, means to 
wobble the fundamental frequency, a har 
monic generator for raising a portion of the 
wobbled fundamental to a wobbled harmonic 
frequency, a modulator for modulating one 
of the wobbled frequencies by a desired sig 
nal, independent antenna systems for radiat 
ing each of the wobbled frequencies, inde 
pendent receivers for each of the wobbled 
frequencies, a harmonic generator for rais 
ing the received wobbled fundamental to the 
same harmonic as the received wobbled har 
monic, means for combining the received and 
locally generated wobbled harmonics to elimi 
nate the wobble, and means for translating 
the desired signal. 

14. A signalling system comprising a 
source of control frequency, means to wobble 
the control frequency, means to radiate a 

5 

portion of the wobbled control frequency, a 
harmonic generator and modulator for rais 
ing another portion of the wobbled control 
frequency to a harmonic and for modulating 
it by a desired signal, means for radiating the 
signal modulated wobbled harmonic, and a receiving station including independent 
means for receiving the signal modulated 
wobbled harmonic and the wobbled control 
frequency, a harmonic generator for raising 
the wobbled control frequency to the same 
harmonic as the signal modulated harmonic, 
a source of constant frequency, a modulator 
for modulating the locally generated har 
monic with the constant frequency, means for 
combining the signal modulated wobbled 
harmonic and the constantly modulated 
wobbled harmonic to obtain signal modu 
lated energy of constant frequency, and 
means to detect and translate the desired 
signal. Y 
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