
1,737,671 R, S, OH Dec. 3, 1929, 
MULTICHANNEL RADIO PRINTING TELEGRAPH SYSTEM 

Filed Dec. 24, 1924 

Az azozzozº órzagão, 

zÁ.2,2272229 zzzzzzzzszraz/Z 
INVENTOR 

A. S. (2// 

( Attorney 

  



Patented Dec. 3, 1929 

UNITED STATES 

1,737,671 

PATENT OFFICE 
RUSSELL, S. OHI, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN TELEPHONE AND 

TELEGRAPH. COMPANY, A. CORPORATION OF NEW YORK 
MULTICANNE, RADIO PRINTING-TELEGRAPE SYSTEM 

Application filed December 24, 1924. Serial No. 757,925. 

This invention relates to printing tele 
graph systems, and particularly to a system 
of that type in which the printing telegraph 
impulses are transmitted by radio fre is quencies of a high order of periodicity. 
In my copending application, Serial No. 

757,927, filed December 24, 1924, I have dis closed a radio printing telegraph system 
characterized by a beating down at the re 
ceiving station of the impulses of radio fre 
quency to impulses of allower frequency 
above the limits of audibility, the said im, 
pulse of lower frequency being then rectified and impressed upon a printing telegraph re 
ceiver, operating the said receiver in the 
same manner in which it is operated by direct 
current impulses transmitted over a line cir 
cuit. 8) 

The advantage derived from the rectifi 
cation of a current of a frequency above the 
limits of audibility, as, for example, of the 
order of 50,000 to 100,000 cycles, is that the 
rectified current builds up to the value nec 
essary to operate the magnets of the print. 
ing telegraph receiver in a shorter period of 
time than is practicable where voice fre 
quencies are rectified. In this manner dis 
tortion and other detrimental effects upon 
the received printing telegraph signals are 
eliminated. 
The present invention resides in the appli 

cation of the principle set forth in the said 
copending application to a multi-channel 
radio printing telegraph system. . 
Other objects of this invention will be ap parent from the following description when 

read in connection with the attached draw 
ing showing schematically a form of em 
bodiment of the invention. 
In the drawing the transmitting station A 

comprises an antenna 1 having connected 
therewith an oscillator 2 and a modulator 3. 
Connected with the modulator are three 
branch circuits-4, 5 and 6 which serve to con 
nect with the modulator the oscillators 7, 8 
and 9, respectively. The transmission of a 
train of oscillations from each of the oscil 
lators 7 to. 9, inclusive, is controlled by means 
of the relays 10, 11 and 12 connected with 
the printing telegraph transmitters 13, 14 
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and 5. These transmitters may be of any 
well-known type having a distributor com. 
prising a rotating arm and a plurality of 
Segments in the face of the said distributor. 
As the arm rotates it successively controls the 
circuit through the said segments and the 
windings of the relays 10, 11 and 12. Thus, 
for example, if the character to be transmitted 
consists of two closed and three open im 
pulses, current will flow, for example, 
through the winding of relay 10 during the 
periods of travel of the distributing arm 
over two segments, and the circuit through 
the said winding will be open during the 
periods represented by the time of travel 
Over the remaining three segments. The 
energization of the winding of relay 10 will 
Control the oscillator 7 in such manner as to 
cause the transmittal over the line 4 of a 
train of waves of constant amplitude, the 
duration of the said train being dependent 
upon the time consumed by the travel of the 
rotating arm over one of the segments. This 
train of oscillations impressed upon the 
modulator 3 will serve to modulate the oscil 
lations from the source 2 producing side bands 
of the carrier frequency. One of these side 
bands, together with the carrier frequency, 
will be impressed upon the antenna1 and 
radiated to the antenna at the distant receiv 
ing station. While the drawing represents 
schematically the well-known Heising sys 
tem of plate modulation, any other system 
may be employed to carry out the invention. 
In like manner the oscillators 8 and 9 are 
controlled by the printing telegraph trans 
mitters 14 and 15. 
In order to be able to separate the impulses 

of the different channels, different transmit 
ting frequencies are employed. Thus, for 
example, the frequency of the oscillator 8 
may be set at 50,000 cyles, and the frequency 
of the oscillators 8 and 9 may be separated 
from that of oscillator 8 by 30% thus making 
these frequencies 65,000 and 35,000 cycles, re 
spectively. For reasons set forth in the co 
pending application referred to hereinbefore, 
it is desirable to employ for the transmission 
of the closed impulses a carrier frequency 
modulated by a frequency that is well above 
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the limit of audibility, as, for example, 50,000 to 100,000 cycle. Therectification, 
at the receiving station of impulses of the 
modulating frequency, effects a rapid build 
ing up of the direct current impulses which 
operate the control magnets of the printing 
telegraph receiver. The frequency of the 
oscillator 2 should preferably, though not 
necessarily, be of a very high order of 
periodicity, as, for example, from 5,000,000 to 
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100,000,000 cycles. Short wave length trans 
mission has many desirable characteristics, 
one of which resides in the inexpensiveness 
of the antenna structure necessary for the 
transmission and reception of such waves. 
This feature, in itself, renders it practicable 
to employ a radio system of transmission, 
which otherwise might not be commercially 
employed. 
The receiving station B comprises an an 

tenna 16 connected with a demodulator 17 
which in turn has connected therewith an 
oscillator 18. Since the antenna 16 is in 
tended, for example, to receive the carrier 
frequency of 5,000,000 cycles and also the 
signaling frequencies ranging from 35,000 to 
65,000 cycles superposed upon the said carrier 
frequency, the frequency of the oscillator 18 
should be set at 4,500,000. The output of 
the demodulator is connected with a tuned 
high frequency amplifier 19, which in turn 
is connected with a second demodulator 20 
which detects the signaling impulses of 
35,000, 50,000 and 65,000 cycles. The output 
of the demodulator 20 is connected with a 
high frequency filter 21 by means of which 
the impulses of each particular channel may 
be separated by virtue of their frequency 
difference and impressed upon the proper 
branch circuits. Thus, for example, into the 
branch circuit 22 would flow the impulses 
originating in the transmitter 13 at the send 
ing station and similarly into the branch 
circuits 23 and 24 would flow the impulses 
from the transmitters 14 and 15, respectively. 
These received impulses, which are of the 
frequencies produced by the oscillators 7 to 
9, inclusive, would be amplified by the high 
frequency amplifiers 25 to 27, inclusive, and 
the said high frequency impulses would be 
rectified by the rectifiers 28 to 30, inclusive. 
The rectified impulses control the operations 
of the relays 31, 32, and 33 which in turn 
control the printing telegraph receiving ap 
paratus. Since the latter may be of any 
well-known type, it needs no further de 
scription. 
The method of operating the system will be 

apparent by considering the transmission of 
the signals over one channel. When the 
distributor 13 at the transmitting station A 
closes the circuit of relay 10 for the trans 
mission of a closed impulse, the oscillator 
is so controlled as to transmit a train of 
waves at the frequency of 65,000 cycles over 
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the branch circuit 4 to the modulator 3. The 
length of this train of waves corresponds 
to the time required for the movement of the 
distributing arms over a segment of the dis 
tributor 13. This train of waves will modul 
late the high frequency carrier producing 
trains whose frequencies are 5,065,000 cycles, 
and 4,935,000 cycles, the latter frequency 
being suppressed. This wave of 5,065,000 
cycles, together with the carrier of 5,000,000 
cycles would be transmitted from the antenna 
1 and received by antenna 16 at the receivin 
station B wherein it would be impresse 
upon the modulator 17 and beaten with the 
frequency of 4,500,000 cycles derived from 
the oscillator 18. The resultant frequencies, 
namely, 565,000 cycles, and 500,000 cycles, 
would be amplified by the device 19 and im 
pressed upon the demodulator 20. Herein 
these two frequencies would beat together 
and the resultant impulse of 65,000 cycles 
would be selected by the filter 21 and im 
pressed upon the branch circuit 22 wherein 
it would be amplified by the device 25 and 
rectified by the device 28. The rectified im 
pulse would operate the relay 31 and transmit 
a closed impulse to the printing telegraph 
receiver. In like manner, an impulse of 
50,000 cycles transmitted by the oscillator 8 
at the transmitting station A would be re 
ceived at station B and converted in the de 
modulator 20 into an impulse of 50,000 cycles 
which in turn would be impressed upon the 
branch circuit 23 and rectified by the device 
29. Similarly a closed impulse from the 
station A which would have a frequency of 
35,000 cycles, would be received at station B 
and translated into a frequency of 35,000 
cycles by the device 20, which frequency 
would be impressed upon the branch circuit 
24 and rectified by the device 30. By employing relatively high frequencies, 
as, for example, of the order of 50,000 cycles, 
instead of frequencies within the voice range, 
say, 1,000 cycles, at the transmitting station 
to modulate the carrier frequency, it is prac 
ticable to avoid subsequent difficulty that 
might arise from uncontrollable variations 
of the carrier frequency, which, as stated, is 
of the order of 5,000,000 to 100,000,000 cycles. 
A change in the frequency of the carrier 
oscillator of a small fraction of 1% would be 
relatively great compared with the voice 
frequency, but would not be so great incom 
parison with frequencies well above the limits 
of audibility, such as 50,000 to 100,000 cycles. 
Consequently, when these higher frequencies 
are used as modulation frequencies of the 
carrier frequency, slight variations in the 
oscillator frequency will not cause practical 
difficulties in the reception of the signal im 
pulses. If the receiving station employs 
intermediate frequency amplification, the 
beating frequency for this intermediate stage 
should preferably be about 1/10 of the 
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frequency of the basic carrier, and the ratio 
between the different channel frequencies is 
about 100 to 1 compared to the carrier frequency. . 

It will be seen that by means of the in 
vention disclosed herein it is practicable to 
transmit over a radio system a plurality of 
printing telegraph messages without inter 
ference therebetween. Furthermore, by rec 
tifying the impulses at a fairly high fre 
quency, say of the order of 50,000 to 100,000 
cycles, it is possible to avoid the difficulties 
inherent in the detection of the impulses at 
much lower frequencies, such as are found 
within the voice range. 
While this invention has been disclosed 

Schematically in a certain form of embodi 
ment, it is not so limited, being capable of 
embodiment in other forms without depart 
ing from the spirit and scope of the appended 
claims. 
What is claimed is: 
i. In a multi-channel radio printing tele 

graph system the combination with a source 
of ultra high frequency carrier oscillations, 
of a plurality of sources of signal oscillations 
differing in frequency each from the other 
and from the said carrier oscillations, a 
printing telegraph transmitter individual to 
and connected with each of the said sources 
of signal oscillations having means to effect 
the transmission or suppression of a train 
of signal oscillations depending upon whether 
a closed or an open impulse of the printing 
telegraph code is to be transmitted, means 
to modulate the carrier oscillations with the 
trains of signal oscillations from the several 
Sources, and a receiving station comprising 
means to receive the modulated carrier oscil 

40 

45 

50 

55 

85 

lations, means to separate the impulses of 
each channel and means to detect and to trans late the said impulses. 

2. The method of operating a radio print ing telegraph system having a plurality of 
channels, which consists, in generating for each channel signal oscillations of a single 
frequency, which frequency differs from 
those of the other channels, modulating ultra 
high frequency carrier oscillations by a train 
or trains of the said signal oscillations, each 
train being effectively a closed printing tele 
graph impulse of that channel represented 
by the frequency of the signal oscillations 
employed in the said train, suppressing trans 
mission of the said signal oscillations when 
ever an open impulse is to be transmitted 
over any channel, receiving the oscillations 
as thus transmitted, and detecting the print 
ing telegraph signals transmitted by the sys 
tem. 

3. The method of operating a radio print: ing telegraph system having a plurality of 
channels, which consists in generating for each channel signal oscillations of a single 
frequency, which frequency differs from 
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those of the other channels, modulating ultra 
high frequency carrier oscillations by a train 
or trains of the said signal oscillations, each 
train being effectively a closed printing tele 
graph impulse of that channel represented 
by the frequency of the signal oscillations 
employed in the said train, suppressing trans 
mission of the said signal oscillations when 
ever an open impulse is to be transmitted over 
any channel, receiving the oscillations as thus 
transmitted heterodyning to an intermediate 
frequency the received oscillations, amplify 
ing the intermediate frequency, beating the 
intermediate frequency, with another fre 
quency to detect the signal oscillations, sepa 
rating by filtering the said signal oscillations, 
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amplifying the signal oscillations as thus sep 
arated, rectifying each train of signal oscil 
lations, and registering the impulse repre 
sented by the rectified train of oscillations. 

4. The method of operating a radio print 
ing telegraph system having a plurality of 
channels, which consists in generating for 
each channel signal oscillations of a single 
frequency, which frequency differs from 
those of the other channels, modulating ultra 
high frequency carrier oscillations by a train 
or trains of the said signal oscillations, each 
train being effectively a closed printing tele 
graph impulse of that channel represented 
by the frequency of the signal oscillations 
employed in the said train, suppressing trans 
mission of the said signal oscillations when 
ever an open impulse is to be transmitted 
over any channel, receiving the oscillations 
as thus transmitted, detecting the signal os 
cillations, separating by filtering the said 
signal oscillations, amplifying the signal 
oscillations as thus separated, rectifying each 
train of signal oscillations and registering the rectified impulse upon a printing tele 
graph receiver. 
In testimony whereof, I have signed my 

name to this specification this 23rd day of 
December, 1924. 

RUSSELL. S. OHL, 
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