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This invention relates to signaling Sys 
tems, and particularly to a system for de 
tecting a signal which is superposed. On a 
high frequency current. - 
One of the objects of this invention is to 

so relate a pair of high frequency oscillators 
to a circuit carrying a high frequency cur 
rent modulated in accordance with signals 
that the signals may be derived therefrom. 
Another object of the invention is to beat 

three high frequency currents together, one 
of said high frequency currents being modul 
lated in accordance with signals, so that a 
band of intermediate frequencies results, 
from which the signals may be selected. 
While the novel features of this invention will be pointed out with particularity in the 

appended claims, the invention itself, both 
as to its objects and features, will be better 
understood from the detailed description 
hereinafter following when read in connec 
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tion with the accompanying drawing in 
which Figure 1 represents one embodiment 
of the invention, and Fig. 2 represents, a 
modification of the arrangements of Fig. 1. 

Referring to Fig. 1, the reference charac 
ter a represents an antenna, which is con 
nected to a counterpoise b by means of an 
inductance c. The antenna a, counterpoiseb 
and the inductance a together form a circuit 
which is adaptable for receiving high fre 
quency currents of the order of 10,000 kilo cycles upon which are superposed low fre 
quency signals. An inductance d is loosely 
coupled to the inductance e and impresses 
the frequency of the receiving circuit upon 
the input circuit of a detector D. 
An oscillator is represented by the refer 

ence character O. This oscillator, which is capable of setting up oscillations of high 
frequency, for example, 10,050 kilocycles, is 
also connected to the input circuit of the de 
tector D. This oscillator may be of any 
well known type, but is preferably a vacuum 
tube oscillator. Another oscillator is rep 
resented by the reference character O. 
which oscillator may be a piezo-electrig 
oscillator, or any other oscillator capable of 
setting up high frequency oscillations which 
are constant in frequency within very nar 
row limits. This oscillator O, is connected 
to a harmonic generator HG, or frequency 
multiplier, so that the frequency of oscilla 
tions of the oscillator O, may be increased 

to, for example, 10,001. kilocycles. It will be 
understood that a single oscillator may be 
employed to replace the oscillator O, and the 
harmonic generator HG, said oscillator being capable of setting up high frequency 
Oscillations of similar order, for example, 
10,001 kilocycles. The harmonic generator 
HG is also connected to the input circuit of 
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the detector D. The detector D may be a 
vacuum tube detector, or any other device capable of beating together a plurality of 
high frequencies so as to obtain a band of 
frequencies which is lower in the frequency 
spectrum than the high frequencies beaten 
therein. 
An amplifier A is connected to the output 

circuit of the detector D. This amplifier 
may be a vacuum tube amplifier of any well 
known type, or any amplifier which can con veniently amplify a plurality of frequencies, 
Such as 49, 50 and 51 kilocycles, which are 
all located in a single band, without inter 
modulation between the frequencies of the 
band. A detector D, represents a device 
which is capable of detecting a signal when 
a plurality of high frequencies are impressed 
thereon, one of said high frequencies being 
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modulated in accordance with the signal. 
This detector D may be of any well known 
type, but is preferable a vacuum tube de 
tector. A band filter F is connected to the 
output circuit of the detector D, and is em 
ployed for transmitting a low frequency sig 
nal of the order of, for example, 1,000 cycles, 
as derived from the detector D, while sub stantially suppressing all other frequencies. 
This band filter may be of any well known 
type, but is preferably of the type disclosed 
in the patent to G. A. Campbell No. 
1,227,113, dated May 22, 1917. The low fre 
quency signal is then impressed on the 
channel L. . . . . 
The arrangements of Fig. 1 operate in the 

following manner 
signals: 
A high frequency current is impressed on 

the receiving circuit comprising the antenna 
a, the counterpoise b and the inductance c, 
and, by virtue of the coupling existing be 
tween the inductances c and d, is also im 
Bes on the input circuit of the detector 

... At the same time the oscillator O, also 
transmits a high frequency current to the 
input circuit of the detector D. Further 
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more, the oscillator O, transmits a high fre 
quency current to the harmonic generator 
HG, which multiplies the frequency of the 
Oscillator O, and impresses the frequency as 
thus multiplied upon the input circuit of the 
detector D. 
Thus the high frequency current upon 

which the signal is Superposed, having a fre 
quency of 10,000 kilocycles, and the fre 
(uency of the oscillator O, having a fre 
quency of 10,050 kilocycles, and the fre 
quency of the harmonic generator HG, hav 
ing a frequency of 10,001 kilocycles, are all 
in pressed on the detector D, and are there 
beaten together. As is well known in the 
art, a band of frequencies, known as the dif 
Ierence band, results therefrom, among other 
frequencies. The amplifier A amplifies this 
band of frequencies, which includes the fre 

! quencies of 49, 50 and 51 kilocycles, without 
any internodulation between these frequen 
cies. The amplifier A. may have filtering 
means included therein for Substantially sup 
pressing all frequencies except the frequen 
cies within the band to be amplified thereby. 
This band of frequencies is then impressed 
On the detector D. from which the low fre 
quency signal is derived. All of the prod 
icts resulting from detection are then im 
pressed upon the filter F which transmits 
the low frequency signal through substan 
tially suppressing all other frequencies. The 
low frequency signal, which may be of the 
order of 1,000 cycles, then appears in the 
channel L. 

Referring to Fig. 2, there is shown a modi 
fication of the arrangements of Fig. 1. The 
antenna e is connected to the inductance c, 
and these together form a receiving circuit 
which is capable of receiving high frequency 
oscillations of the order of 10,000 kilocycles 
upon which low frequency signals are super 
posed. An inductance d is coupled to the 
inductance G and impresses the received cur 
rents on the detector D. An oscillator is 
represented by the reference character Os, 
which may be a piezo-electric oscillator, ca 
fable of setting up oscillations of the Order 
of 10,001 kilocycles. These Oscillations are 
impressed upon a detector D. Connected to 
the input circuits of the detectors D. and D. 
is an oscillator O, which is similar in all 
respects to the oscillator O. described here 
in above in connection with Fig. 1. This 
oscillator O, is also capable of Setting up 
oscillations of the Order of 10,050 kilocycles. 
The detector D, is employed for beating 

together the frequency of the oscillator O. 
and the frequency of the current impressed 
on the receiving circuit which includes the 
antennae and the inductance c. The detector 
D is employed for beating together the fre 
quency of the oscillator O, and the frequency 
of the oscillator O. An amplifier A is em 
ployed for amplifying a frequency, known in 
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the art as the difference frequency, for ex 
ample, 50 kilocycles, resulting from the beat 
ing of the frequency of oscillator O, and the 
frequency of the receiving circuit. An aim 
plifier A is employed for amplifying the 
difference frequency, for example, 51 kilo 
cycles, resulting from the beating of the fre 
(quency of the oscillator O, and the frequency 
of the oscillator O. These frequencies, as 
amplified by amplifiers A and A, are in 
pressed on the detector D, which derives the 
low frequency signal by beating these dif 
ference frequencies together. The low fre 
(quency signal, for example, 1,000 cycles, is 
then transmitted to the channel L. The de 
tectOl's D, D, and D may be similar to the 
detectors D, and D, described herein above 
in connection with Fig. 1. 
The arrangements of Fig. 2 operate in the 

following manner: 
The frequency of the oscillator O. 10,001 

kilocycles, beats with the frequency of the 
oscillator O. 10,050 kilocycles in the detector 
D. The frequency of the received currents 
upon which the signal is Superposed, 10,000 
kilocycles, also beats with the frequency of 
the Oscillator O, in the detector D. It will 
be noted that the frequency of the Oscillator 
Os is very close to the frequency to which 
the receiving circuit is tuned, and it will 
also be noted that the oscillator O, is common 
to the input circuits of detectors D, and D. 
There results from beating these frequencies 
currents having frequencies of 51 and 50 
kilocycles, respectively. The current of 51 
kilocycles is impressed on the amplifier. A to 
be amplified thereby, and the current of fre 
quency 50 kilocycles is impressed on the 
amplifier A to be similarly amplified. These 
frequencies, as thus amplified, beat together 
in the detector D. from which the low fre 
quency signal of 1,000 cycles is derived. 
This low frequency signal is then impressed 
upon the channel L. 

It will be understood that the frequencies 
employed herein are merely illustrative and 
that other frequencies may be substituted in 
practice as conditions necessitate. 
While this invention has been disclosed in 

certain particular embodiments which are 
deemed desirable, it is to be understood that 
it is capable of embodiment in other and 
widely varied organizations without depart 
ing from the spirit of the invention and the 
Scope of the appended claims. 
What is claimed is: 
1. A system for detecting a signal which 

is superposed on a high frequency current 
which comprises two high frequency oscil 
lators having frequencies differing from each 
other and from the frequency of a current 
on which the signal is Superposed, means for 
beating all of said frequencies together to 
obtain an intermediate band of frequencies, 
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diate frequencies. - a 
3. In combination, means for receiving a 
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and means for detecting the signal from the 
intermediate band of frequencies. 

2. In combination, means to receive a cur 
rent of high frequency on which a low fre quency signal is superposed, a piezo-electric 
oscillator, a vacuum tube oscillator, means 
for beating the high frequency current on 
which the low frequency signal is super 
posed and the currents of said piezo-electric 
oscillator and said vacuum tube oscillator, means for substantially suppressing all fre 
quencies except a band of intermediate fre quencies, and means for deriving the low 
frequency signal from said band of interme 

current of high frequency modulated by a 
low frequency signal, means for generating 
two high frequencies the frequencies of 
which differ from each other and from the 
modulated high frequency current, means 
for beating together all of said frequencies, 
and means to transmit to the exclusion of all. 
other frequencies a band of frequencies lower 
in the frequency spectrum than said high 
frequencies, means for amplifying said band 
of frequencies, and means for detecting a low 
frequency signal from said band of fre 
Quencies. 4. A radio receiving system comprising 
means for generating within one frequency 
band three high frequency currents, one of 
said high frequency currents being modu a high frequency current upon which an 

audio frequency signal is superposed, the 
combination of two oscillation generators 

lated in accordance with signals, means for 
beating said frequencies together to produce 
another band of frequencies, and means for 
deriving the signal from said latter band of 
frequencies. 

5. A radio receiving system comprising 
means for receiving a high frequency cur 
'ent on which signals are superposed, means 
for generating two high frequencies which 
are within the same region of the frequency 
spectrum as the reecived high frequency 
current though differing in frequency from 
each other, means for putting these frequen 
cies together so as to form a resultant band 

the signals from said resultant band. 6. The method of receiving signals super 
posed on a high frequency carrier current 
which consists in beating with Said high 
frequency carrier current the currents of two 
other high frequencies, the frequencies of 
said latter currents differing from the fre 
quency of the carrier current by a small 
amount, filtering the 
so as to obtain therefrom a band of frequen 
cies lower in the frequency spectrum than 
the frequencies of said carrier currents, and 

products of beating name to this specification this 24th day of 
August, 1925. 

detecting the signals from said band of fre 
quencies. 

7. In a short wave signaling system, the 
combination with an antenna for the recep 
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tion of a signaling frequency of a receiving 
circuit comprising a vacuum tube oscilaltor, 
a piezo-electric oscillator, means for beating the signaling frequency with the frequencies 
of said vacuum tube oscillator and said 
piezo-electric oscillator to obtain a band of 
intermediate frequencies, the frequencies of 
said vacuum tube oscillator and of said piezo 
electric oscillator differing from each other 
and from the signaling frequency, and means 
for deriving the signal from said band of in 
termediate frequencies. 

8. In a short wave signaling system, the 
combination with an antenna for the recep tion of a signaling frequency of a receiving 
circuit comprising a piezo-electric oscillator 
having a periodicity differing from the 
periodicity of said signaling frequency, a 
vacuum tube oscillator having a periodicity 
differing from the periodicities of said sig 
naling frequency and said piezo-electric 
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oscillator, means for beating the frequen 
cies of said piezo-electric oscillator with the 

frequency of said vacuum tube oscillator 
with the signaling frequency, and means for 
deriving the signal from beating the result 
ant frequencies. 9. In a system for deriving a. signal from 

which have frequencies differing from each 
other and from the frequency of said re 
ceived current, means for beating said fre 
quencies together so as to produce a band of 
frequencies lower in the frequency spectrum 
than the frequency of said received current, 

signaling frequency, means for beating Rao 
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and means for deriving the audio signal 
from the lower band of frequencies. 

10. The method of signaling which con 
sists in receiving a high frequency current 
modulated by a low frequency signaling cur 

which is in a different region of the fre 
quency spectrum, and means for detecting 

rent, beating therewith the oscillations of 
two high frequency generators which have 
frequencies differing from the frequency of 
the received current by a small amount, fil tering the products resulting from beating 
so as to obtain a band which has frequency 
limits lower than the frequency of said re 
ceived current, and demodulating the fre 
quencies of said band so as to obtain the 
low frequency signaling currents. 

In testimony whereof. I have signed my 

RUSSELL S. OHL. 
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