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1 2 
This invention relates to synchronizing sys- halted. The channels and receivers are so ara 

tens particularly adapted to synchronize multi- ranged that when the progression is halted the . 
plex pulse system channels to assure proper channels are each properly aligned with their 
alignment thereof. ? associated receiver. 
Multiplex communication systems have been 5 The synchronizing system is adapted to line up 

proposed in which each channel comprises a train any multiplex pulse system regardless of its pur 
of Spaced impulses. The pulses of each channel pose. It is contemplated for use more particul 
are Spaced apart a predetermined distance and larly, however, in communication systems wherea 
the pulses of each train are interleaved in such in the pulses are modulated with different sig 
SpaceS SO that a plurality of separate messages 10 nals. These signals may be applied as amplin 
may be carried simultaneously on a common tude modulation of the pulses, or some form 
medium. In such systems the receivers are of time modulation such as Cadence frequency 
adapted to select a single channel, and some modulation, or time displacement modulation, or 
means must be provided to assure a proper align- as pulse width modulation as desired. When 
ment of each channel with its associated receiver, 15 “cadence frequency modulation' of pulses is em 
This may be done by a visual or aural monitor- ployed the synchronizing signal must, of course, 
ing circuit. Such monitoring, however, requires be chosen outside of the frequency band of the 
that an operator manipulate some control to signals transmitted Over the other channels or 
effect the alignment. at least the frequency of the synchronizing signal 

It is an object of my invention to provide a 20 must be excluded from the intelligence signals 
Synchronizing system and method for a multiplex transmitted over the channels. 
pulse transmission system, which will assure A better understanding of my invention and 
proper automatic alignment of the pulse chan- the objects and features thereof may be had from 
nels with a receiving system. the particular description of an embodiment 

It is a further object of my invention to provide 25 thereof made with reference to the accompany 
a receiver for receiving suitably modulated ing drawing, in which: 
pulses, and effecting a proper alignment of a plu- Fig.1 is a schematic block circuit diagram of 
rality of pulse channels in response to the modu- a multiplex transmission system in accordance 
lation. Of the received pulses, with my invention; 
According to a feature of my invention, I pro- 30 Fig. 2 is a circuit diagram of a time displace 

vide, at the transmitting terminal of a multiplex ment modulator which may be used in the circuit 
pulse communication system, a synchronizing of Fig.1; 
Source which is used to modulate the pulses of Fig. 3 is a circuit diagram of a selector and 
One channel. At the receiving end is provided a channel detector which may be used in the circuit 
selecting oscillator circuit operating at a fre- 35 of Fig. 1; 
quency or Cadence, slightly lower than the Fig. 4 is a modified form of channel detector 
Cadence frequency of the pulses of a channel. for use in a circuit such as shown in Fig. 1; and 
The output wave from the selecting oscillator . Fig. 5 is a pulse diagram illustrating the opera 
circuit serves to successively select pulses of the tion of a synchronizer in accordance with my in 
respective channels at successively different re- 40 vention. 
ceivers. Thus, in normal operation, the selection In Fig. 1 is illustrated diagrammatically a 
progressively applies successively different chan- multiplex channel system to, which the prin 
nels to each receiver. In the output of one re- ciples of my invention have been applied. In 
ceiver circuit is provided a filter tuned to select coming signals over lines (0, 1, 2 and is are 
the demodulated synchronizing signal and apply 45 applied over hybrid coils (4, 5, 6 and it to 
it to the selecting Oscillator circuit to synchronize the respective channel modulators 8, 9, 20 and 
this Oscillator to the normal pulse cadence fre- 2, respectively. In addition, energy from a 
quency. Thus in effect this one receiver circuit synchronizing source 22 is applied to channel 
Successively tests the incoming channels to find modulator f8." A control wave source 23 pro 
the one having therein the synchronizing signal. 50 duces a switching control wave to sequentially 
Accordingly, when the progressive application energize channel modulators 8 to 2, respec 
of channels reaches the point where the modu- tively, over individual phase shifter units 225, 
lated pulse series is applied to this one receiver, 26 and 27. Each of the channel modulators is 
the oscillator is brought into synchronism and to 2, inclusive, produces a series of pulses which 
the Successive application to different receivers is 55 are modulated to carry the desired meSSage nu 
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coming over their respective lines 0, 1, 2 and 
13. This modulation may be amplitude modula 
tion, or some form of time modulation such as 
Cadence frequency modulation, time displacement, 
modulation or width modulation of the pulses. 
Through the operation of the control waves and 
the phase shifters, the pulses from the respec 
tive channels are applied to line 28 in such order 
that the pulses of the separate channels are 
interleaved One with ar. Other. 
These pulses are then transmitted to the re 

mote end of line 28 where they are applied to 
channel detectors 30, 3, 32 and 33 over individ 
ual channel selectors 34, 35, 36 and 37. At the 
receiving station is provided a channel selector 
wave generator 38 which is preferably a multi 
vibrator producing square wave impulses at a 
cadence frequency slightly lower than the cadence 
frequency of the pulses of a channel. These 
square wave pulses are applied to Selector 84 and 
over delay circuits 39, 40 and 4 to selectors 35, 
36 and 37 so that incoming channels are selec 
tively applied to the channel detectors 30, 3, 32 
and 88, respectively. h 
Since the Cadence frequency of the multivi 

brator pulses is slightly lower than the cadence 
of the pulses of the incoming channels, the chan 
nels will be progressively applied to different 
channel detectors. This progression will con 
tinue until such time as channel is applied to 
the corresponding detector 30 for channel . At 
this time, in the output of channel , will be present the synchronizing voltage from source 
22. This synchronizing voltage is picked off in 
synchronizing wave filter 42 and applied to multi 
vibrator 38 to synchronize its operation to the 
average pulse cadence frequency. As a conse 
quence, the incoming pulse channels will then be 
applied to the proper detector circuits without 
further progression and all the channels will be 
properly aligned. To operate the channel de 
tectors a wave source 43 may be provided syn 
chronized with the output of multivibrator 38 to 
produce a demodulating wave. This demodulat 
ing wave may be applied to channel detectors 30 
to 83, respectively, over separate phase shifters 44, 
45, 46, and 47. The detected outputs of the sepa 
rate channels may then be applied over hybrid 
coils 48, 49, 50 and 5 to the corresponding audio 
frequency output lines 52, 53, 54 and 55. 

Since energy from Synchronizing source 22 is 
continuously applied to channel, f, a filter 56 is 
provided in the output of channel f to prevent 
application of this synchronizing source to the . 
audio frequency line 52. 
At the transmitting end of the line, receiver 

circuits may be coupled to the hybrid coils f4, 5, 
and T by means of lines 57, and at the receiver 

transmitters may be coupled to hybrid coils 48, 49, 
50 and Sf through lines 58. 
Furthermore, at the receiver end of the line, 

individual demodulation control for the detectors 
30, 8 and 32 may be provided, if desired, in which 
case demodulating wave source 43 and phase 
shifters 44, 45, 46 and 47 may be eliminated. 
While only four channels have been illustrated 

for the purpose of simplifying the showing, ít.is 
clear that a much larger number of channels may 
be multiplexed in accordance with my system. 
The only limitation on the number of channels 
applicable to the line depends on the width of the 
pulses used, the cadence frequency necessary to 
carry the message and the amount of time dis 
placement or width variation which may occur 
in the modulation circuits. . . . 
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In Fig. 2 is illustrated a channel modulator 
suitable for use in the system, as illustrated in 
Fig. 1. In this arrangement the signal input may 
be applied over a line 60 and a filter 6 serving 
to eliminate the signal frequency corresponding to 
the frequencv of the synchronizing source to a 
mixing circuit indicated generally at To simul 
taneously with synchronizing signals incoming 
over line 62. Mixer 70 comprises two vacuum 
tubes and 12 suitably biased, for example, by 
cathode resistor bias means 73 and T4. The out 
put circuit of these two tubes is connected in 
parallel and the combined waves are applied over 
a coupling condenser 75 to the input or modulat 
ing coils 76 of a time modulation circuit. The 
control wave from a source such as 23 is applied 
overline 77 to coil 78 of the modulator. This con 
trol wave, modulated with the other input waves, 
is applied over separate transformer connections 
80, 8 to the grids of a pair of rectifier tubes 82,83. 
These tubes, as shown, are similarly biased so 
that in the absence of modulating input the recti 
fied wave will be uniform providing equally 
Spaced peaks or cusps. The modulating voltages 
serve to alter the effective bias of the rectifiers 
between the limits shown at 86 and 87 and thus 
vary the positions of the peaks of wave 85 between 
limits on Opposite sides of the unmodulated po 
sition, (e. g., as at curve 85) depending upon the 
modulation. These output peaks are then ap 
plied over a coupling condenser 88 to pulse shaper 
89 which serve to narrow the pulses and produce 
the desired shape for transmission of the com 
munication line. A more complete understand 
ing of this type of time modulating transmitter 
arrangement may be obtained from a reference to 
Copending application, Serial No. 455,897, filed 
August 24, 1942. It should be further understood 
that in the other channels where the synchro 
nizing input is not required, this portion of the 
circuit may be eliminated. Likewise, filters 6 
may not be necessary in all cases but are provided 
as a precautionary measure since without these 
fliters anyone familiar with the operation of the 
Synchronizing circuit at the receiver might apply , 
a tone frequency to the line equal to the synchro 
nizing frequency which would serve to improperly 
align the receiving channels. 
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In Fig. 3 is illustrated a circuit diagram of a 
selector and channel indicator arrangement 
which may be used in the system of Fig. 1 in con 
junction with a transmitter arrangement, such 
as shown in Fig. 2. In this arrangement, selector 
34 is shown to comprise a mixing tube 00. This 
tube preferably is of the double grid type in 
which the two grids are so arranged that the 
signals incoming on the separate grids tend to 
combine to increase the output of the tube cir 
cuit. The pulses of incoming over the line are 
applied to one of the grids and the selector 
waves 02 from multivibrator 38 are applied to 
the other grid. Tube foo is biased beyond cutoff 
so that, in the absence of both signals being 
present at the same time, no output is obtained 
from the tube. Selector pulses O2 applied to 
their grid of tube. OO serve to partly remove the 
bias so that the tube is just below cut-off. When 
signal pulses fol are applied while pulses 02 are 
present in the tube the combined pulses will ap 
pear as shown in the curve f3. 

Because of the bias on tube foo, this tube serves 
as a clipper at the same time as it serves as a 
mixer and output pulses 104 are obtained there 
from. A rectifier 05 is coupled across the input 
of selector waves 2 so that these waves will 
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always reach a predetermined constant maxi 
mum voltage level at the tube. It will thus be 
seen that the selector 34 serves to select only one train of pulses corresponding to a single channel. 
In the demodulator circuit an alternating cur 

rent wave 106 is applied simultaneously with the 
pulse train 04 to a mixing tube 0. The fre 
quency of wave 106 is a harmonic of the control 
wave frequency, preferably, an even harmonic 
thereof. In tube to then will be produced the 
combined wave form 07. It is evident that the 
pulses 104 will be raised to different levels above 
the clipping voltage of tube 10, depending on 
their time position relative to detector wave Ol. 
As a consequence, in the output of tube iO will 
be present a plurality of pulses having an en 
velope frequency corresponding to the modula 
tions of pulses O. This output signal is then 
applied over a low-pass filter , which serves to 
remove the pulse cadence frequency, to line 2 
leading to the synchronizing filter 42 and to filter 
56 and hybrid coil 48. This same type of de 
tector arrangement may be provided for each of 
the channels shown in Fig. 1. The control Wave 
for the detector is shifted in phase properly to 
align it with the pulses of each of the selected 
channels. . 

In Fig. 4 is illustrated a modified form of re 
ceiver circuit eliminating the necessity of a sep 
arate control wave source, as is used in connec 
tion with the circuit of Fig. 3. In this arrange 
ment, the selected pulses from channel selector 
34 are applied to the detector tube 20. These 
pulses serve to excite a tuned tank circuit 2 at 
the average cadence frequency of the applied 
pulses. Thus, a detecting wave is generated di 
rectly in circuit 2 which combines with the in 
coming pulses to provide output pulses having a 
variable amplitude envelope in a manner similar 
in operation to the combining circuit described in 
connection with Fig. 3. This receiver circuit is 
of the type described more fully in my copending 
application Serial No. 459,959, filed September 28, 
1942. The output pulses from 20 may be ap 
plied over low-pass filter to filter 56 and to 
line ff2 leading to the synchronizing filter ar rangement. 
In order more fully to explain the operation of 

the channel synchronizing system, reference may 
be had to Fig. 5. Curve A of this figure illus 
trates the pulse responding channels l to 4, in 
clusive. In curve B is shown the combination of 
pulses from the multivibrator selector arrange 
ment and the incoming channel pulsés. As il 
lustrated in the curves, the channels first arrive 
at the receiving end in such position that chan 
nel 3 is initially selected. However, because the 
cadence frequency of the square wave pulses 
for multivibrator 38 is somewhat lower than the 
cadence frequency of the channel pulses, the se 
lection progresses from channel 3 to channel 4 
and from channel 4 to channel i. Once channel 
f is selected, the synchronizing wave is able to 
effect control of the multivibrator circuit 38 and 
pull it into step so that channel is continues to 
be selected at this point. The other selector 
waves, because of the delay circuits are also then 
properly timed to select a single channel and ap 
ply it to the respective channel indicators. 

For purposes of illustration, the cadence fre 
quency is shown to progress by half of the pulse 
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interval of the combined pulse trains, it should . 
be clearly understood that in normal operation 
this progression would be much slower. Hence, 
upon reaching channel 1, a sufficient number of 75 
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pulses will be detected during the period of trans 
versal of the selector pulse to convey the Syn 
chronizing frequency to the multivibrator. It 
should further be understood that while the pro 
gression is relatively slow, the Cadence frequen 
cies for each channel are above normal audio 
frequencies, for example, in the range of 12 kilo 
cycles or the like. Accordingly several hundred 
pulses may be selected from each channel with 
out consuming an appreciable amount of time in 
bringing the circuit into proper synchronism. 
While in the principal example given the se 

lector system is shown used to align a plurality of 
multiplex channels it is clear that the principles 
of my invention may be applied for the purpose 
of causing selective operation of any one receiver 
to pick out a desired channel. For this purpose 
individual selector Wave generators may be used 
With each receiver circuit as shown in connec 
tion with channel One. Individual selector wave 
generators, with synchronizing wave filters may 
be provided to pull the selectors into step with 
a channel to which the particular synchronizing 
frequency has been applied. Thus any channel 
may be selected by simply modulating it with the 
proper Synchronizing Wave. 
This principle may also be used for selectively 

dropping or intercepting at an intermediate 
point in the line any desired channel or channels. 
With a description of a specific embodiment 

and modifications thereof as given herein, it is 
clear that one skilled in the art may develop 
many other circuits and arrangements to ac 
complish the result in accordance with my in 
vention. The specific example is intended mere 
ly as an illustration and not as a limitation on 
the Scope of my invention, as set forth in the 
objects of the invention and the accompanying 
claims. 
What is claimed is: 
1. In a communication system having a first 

terminal means for transmitting a plurality of 
trains of pulses of a given average cadence each 
train representing a channel of communication, 
means for timing said separate trains of pulses 
in a given time displacement so that the pulses 
of successive trains are interleaved with respect 
to one another, and means for imparting to the 
pulses of one of Said channels a modulation of a 
predetermined frequency; a second terminal hav 
ing receiver means for said one channel, selector 
means for selecting a single channel for appli 
cation to said receiver means, a selector wave 
generator operating at a cadence lower than 
said given average cadence, to supply a selector 
wave to said selector means, whereby it will 
serve to select progressively different channels 
for said receiver means, filter means coupled to 
the output of said receiver means for selecting. 
said modulation of said predetermined fre 
quency, and means for applying said selected 
modulations to said selector wave generator to: 
synchronize its operation with said given average, 
cadence, whereby said one channel will be con- ; ; 
tinuously applied to said receiver, means. . . . . . 

2. A multiplex system, comprising a first ter 
minal including, means " for.-transmitting a : plu-iº " 
rality of trains of pulses of a given averageica 
dence each train representing a channel of com-". 
munication, means for timing said separate trains 
of pulses in a given time, displacement so that 
the pulses of successive trains are interleaved 
with respect to one another, and means for im 
parting to the pulses of one of said channels a 
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modulation of a predetermined frequency; and 
a second terminal including individual receiver 
means for said trains of pulses, separate selector 
means each for selecting a single channel for ap 
plication to corresponding receiver means, a se 
lector wave generator operating at a Cadence 
lower than said given average cadence to Supply 
a selector wave to each selector, means, whereby 
it will serve to select progressively different chan 
nels for respective ones of said receiver means, 
filter means coupled to the output of the re 
ceiver means for said one channel for Selecting 
said modulation of said predetermined fre 
quency, and means for applying said selected 
modulations to said selector wave generator to 
synchronize its operation with said given average 
cadence, whereby said channels will be continu 
ously applied to their corresponding receiver 
neaS. 
3. A multiplex system according to claim 2, 

further comprising means for signal modulating 
the pulses in each of said trains, means for trans 
lating the signal output from each of said re 
ceiver means, and means in the output of Said 
one receiver between said translating means and 
said filter means for eliminating said Selected 
modulations from said translator device. 

4. A multiplex system according to claim 2, 
further comprising a plurality of sources of Sig 
nals, a plurality of pulse generators, means for 
coupling said sources to said pulse generators to 
signal modulate said pulses, filter means in Said 
coupling means to block signal frequencies 
of said predetermined frequency present at said 
signal´sources from signal modulating said pulses. 

5. In a multiplex system in which separate 
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channels represented by separate trains of pulses 
of a given average cadence frequency, inter 
leaved in time with respect to one another are 
transmitted to a receiver circuit in which the 
separate channels are selected and segregated 
and applied to separate receivers, the method of 
selecting said channels for proper aligned recep 
tion, which comprises modulating one of Said 
channels with a synchronizing signal, selecting 
said channels in rotation with a Selecting period 
longer than the period of said cadence frequency, 
whereby progressively different channels will be 
selected, detecting said selected channels, filter 
ing out said Synchronized signal at One of said 
receivers, and controlling said Selecting period in 
response to said filtered synchronizing signal to 
make it correspond to Said average Cadence fre 
quency, whereby upon selection of said one chan 
nel at said one receiver, Said progressive Selection 
of channels is halted. 

6. A multiplex system comprising a first ter 
minal, means for transmitting a plurality of 
trains of pulses of a given average cadence each 
train representing a channel of communication, 
means for timing said separate trains of pulses 
in a given time displacement so that the pulses 
of Successive trains are interleaved with respect 
to one another to produce a resultant train hav 
ing a given average spacing between adjacent 
pulses, means for modulating the pulses of the 
different trains with intelligence signals, means 
for imparting to the pulses of One of said chan 
nels a modulation of a predetermined frequency, 
a second terminal for receiving said trains of 
pulses for detecting the modulations thereon, 
separate selector means each for Selecting a sin 
gle channel, a Selector wave generator Operating 
at a cadence lower than said given average ca 
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8 
dence, whereby it will serve to select progres 
sively different channels for respective ones of 
said selectors, said selector wave generator serv ing to produce substantially rectangular pulses 
having a width less than said given average Spac 
ing to supply a selector wave to each selector, 
filter means coupled to the output of the selector 
for said one channel for selecting said modula 
tion of said predetermined frequency, and means 
for applying said selected modulation to said 
selector wave generator to synchronize its opera 
tion with said given average cadence, whereby 
said channels will be continuously applied to 
their corresponding selectors. . 

. A multiplex system according to claim 6, 
further comprising means for signal modulating 
the pulses in each of said trains, means at said 
Second terminal for detecting signal output from 
each of said selectors, and further filter means 
in the output of the detecting means for said one 
channel for removing the modulation corre 
sponding in frequency to said predetermined fre 
quency from said detected signal output prior to 
application to further translator means. 

8. A multiplex system according to claim 6, 
further comprising a plurality of sources of sig 
nails, a plurality of pulse generators correspond 
ing in number to said plurality of trains, means 
for coupling said sources to said pulse generators 
to signal modulate said pulses, and filter means 
in said coupling means to block from said signals, 
frequencies of said predetermined frequency be 
fore modulation. 

9. A multiplex System according to claim 6, 
further comprising a plurality of sources of sig 
nals, a plurality of pulse generators correspond 
ing in number to Said plurality of trains, means 
for coupling said sources to said pulse generators 
to signal modulate said pulses, filter means in 
said coupling means to block from Said signals, 
frequencies of said predetermined frequency be 
fore modulation, means for detecting the signal 
output from each of said selectors, and means in 
the output of the detecting means for said one 
channel for removing the modulations corre 
sponding in frequency to said predetermined fre 
quency from Said detected signal output at a 
point beyond said filter first named. ???????? 

10. In a communication system in which a plu 
rality of separate channels represented by sepa 
rate trains of pulses of a given average cadence 
frequency, interleaved in time with respect to 
one another are transmitted to a receiver cir 
cuit in which the separate channels are selected 
and Segregated and applied to separate receivers, 
the method of Selecting One of said channels for 
reception at a given receiving station which com 

60 
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prises modulating one of Said channels with a 
Synchronizing signal, selecting said channels at 
said receiving station in rotation with a select 
ing period longer than said cadence frequency, 
whereby progressively different channels will be 
selected, detecting said selected channels, filter 
ing out said synchronized signal at said receiver 
station, and controlling Said selecting period in 
response to said filtered synchronizing signal to 
make it correspond to said average cadence fre- . 
quency, whereby upon selection of said one chan 
nel at said receiver station, said progressive selec 
tion of channels is halted. 

11. In a multiplex transmission system, a ter 
minal having means for producing a plurality of 
trains of pulses interleaved together in a given 
sequence, the different trains representing differ 
ent channels, means to effect intelligence modu 
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lation of the pulses of respective channels, means 
to modulate the pulses of one channel carrying 

10 
the interleaved timing of said predetermined 
number of trains of pulses. signal intelligence modulation with a given dis 

tinct signal for synchronizing control, a second 
terminal having means for receiving and Syn 
chronizing said respective channelled trains of 
pulses, comprising means for testing in succes 
sion said trains of pulses including a device re 
sponsive to the energy of said distinctive signal 
and means under control of said device in the 
presence of said distinctive signal in a tested . 
train to discontinue the succession of testing. 

12. A multiplex transmission system according 
to claim 11, wherein the testing means appertains 
to a particular receiver channel, and the receiv 
ing and synchronizing means comprises means 
for continuously producing relative rotation of 
the incoming and receiving channels when they 
are not in Synchronism. 

13. A multiplex transmitting system accord 
ing to claim 11 having means associated with 
each of the channels except said "One channel 
for removing energy corresponding to that of said 
distinct signal from such channels, thereby ren 
dering said one channel distinctive for use as a 
synchronizing channel. 

14. In a receiver system for reception of a 
given one of a plurality of trains of pulses inter 
leaved together in time, the pulses of said one of 
the trains being modulated with a signal distinct 
from the modulation of the other of Said trains; 
means for selecting the trains of pulses in Suc 
cession including a device responsive to the en 
ergy of the distinctive signal, means to detect 
the signals of each train of pulses as they are 
selected, and means under control of Said respon 
sive device acting in the presence of energy of 
the distinctive signal in the detected signals to 
discontinue the succession of the selecting Opera 
tion of said selecting means. 

15. In a receiver system for reception of the 
signal intelligence modulation of a given train of 
pulses interleaved in time spaced relation with 
other trains of pulses, said given train being 
modulated with a synchronizing signal distinct 
from said signal intelligence modulation; means 
for selecting the trains of pulses in Succession in 
cluding filter means, means to detect the signals 
of each train of pulses-as they are Selected, said 
filter means passing only the energy of Said syn 
chronizing signal, means to apply Said Synchro 
nizing signal energy to said Selecting means to 
discontinue the succession of the selecting opera 
tion thereof, and a second filter means to pass 
the signal intelligence of said given channel and 
to block said synchronizing signal energy. 

16. In a receiver System for multiplex recep 
tion of a plurality of trains of pulses interleaved 
together in time, one of said trains of pulses 
being modulated with a synchronizing signal dis 
tinct from a signal energy of the other trains; 
separate receiving channels for each of a pre 
determined number of said trains of pulses, 
means for selecting the trains of pulses in suc 
cession, means to detect the signals of each train 
of pulses as they are selected, filter means as 
sociated with one of said receiver channels for 
passing only the energy of said synchronizing 
signal, means to apply said synchronizing signal 
energy to said selecting means to discontinue the 
succession of the selecting operation thereof, and 
means controlled by said selecting means for 
rendering the separate receiving channels recep 
tive to pulses of said trains in accordance with 

10 

17. In a communiè?tian system, means för pro 
ducing a plurality of trains of pulses interleaved . 
together in a given sequence, the different trains 
representing different channels, separate means 
for modulating a characteristic of the pulses of 
each of at least certain of said channels accord 
ing to signal intelligence for such channel, means 
to modulate the pulses of one of said channels 
with a given signal frequency as distinguished 
from the varying frequencies of the intelligence 
signals of the other channels, thereby rendering 

15 
said one channel distinctive for synchronizing 
purposes, a receiver, means to transmit the in 
terleaved trains of pulses to said receiver, means 
for selecting the trains of pulses in succession 
including a device responsive to the energy of the 
distinctive signal, means to detect the signals 
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of each train of pulses as they are selected, and 
means under control of said responsive device 
acting in the presence of energy of said distinc 
tive Signal in the detected signals to discontinue 
the succession of the selecting operation of said 
selecting means. 

18. In a multiplex communication system, 
means for producing a plurality of trains of 
pulses interleaved together in a given sequence, 
the different trains representing different chan 
nels, separate means for modulating a char 
acteristic of the pulses of each of at least certain 
of said channels according to signal intelligence 
for such channel, means to modulate the pulses 
of one of said channels with a signal frequency 
outside the frequency band of the intelligence 
signals of the other channels, thereby render 
ing said one channel distinctive for use as a syn 
chronizing channel, a receiving terminal, means 
to transmit the interleaved trains of pulses to 
said receiving terminal, said terminal having a 
plurality of receiving channels, corresponding to 
at least certain of said trains of pulses, means 
for selecting the trains of pulses in rotation, 
means to detect the signals of each train of pulses 
as they are selected, filter means associated with 
one of said receiver channels for passing only 
the energy of said Synchronizing channel, means 
to apply said Synchronizing energy to said select 
ing means to discontinue the rotation selecting . 
operation thereof, and means controlled by said 
selecting means for rendering each receiving 
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channel receptive to pulses of said trains in ac 
cordance with the interleaved timing of said cer 
tain trains of pulses. 

19. In a receiver System for reception of a 
train of pulses having a given average cadence, 
the pulses being modulated with synchronizing 
signals, a normally blocked selector circuit, 
means for producing deblocking pulses at a 
cadence lower than said average cadence to de 
block said selector circuit whereby said selector 
circuit is caused to scan in time, means to de 
modulate the signals of the pulses selected by 
said Selector circuit, and means responsive to 
the presence of energy of said synchronizing sig 
nals in the demodulated signals to cause, said 
deblocking pulse producing means to produce 
the deblocking pulses at said average cadence. 

20. In a receiver system for reception of a train 
of pulses having a given average cadence, the 
pulses being modulated with synchronizing sig 
inals; the method comprising selecting increments 
of received energy at a lower cadence than said 
average cadence to scan in time until said in 
crements coincide substantially with the pulses 
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of said train, demodulating the increments of . . . . 
signal energy, segregating the synchronizing sig- ?NTTED STATEs PATENTS 
nal energy, and controlling by means of the syn- Nunber Name Date 
chroniking signa energy the increment selecting, ? E. buo Ueb Xhabh abupa e 
operation to correspond with said average.' s , , ------so------ dºl. » 
Cadence. pon ??95 3 ? ------------ Sept., 1s 
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