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This invention relates to multiplex telegraph 
Systems and more particularly to an arrangement 
of Synchronous telegraph apparatus suitable for 
multi-channel communications where one at 
least of the channels is allocated to automatic 
Morse telegraphy and two or more channels are 
allocated to equal length printing telegraph code 
Signalling. 

It is an object of my invention to provide multi 
plex telegraph apparatus of the character de 
Scribed in which the signalling time may be suit 
ably divided as between different channels while 
permitting convenient time intervals to elapse be 
tween the transmission of successive complete 
codesignals to one particular channel, which time 
intervals may be utilized for operating a tape 
feeding device at the transmitter and for per 
forming the essential printing operations at the 
receiver, 
Various other objects and advantages of my 

invention will be made manifest from a reading 
of the following description and from the accom. 
panying drawings in which 

Figure 1 shows diagrammatically a preferred 
circuit arrangement interconnecting the various 
units to be employed at a transmitting station, and 

Fig.2 shows, also diagrammatically, a preferred 
embodiment of apparatus units and interconnect 
ing circuits to be employed at a receiving station. 

Referring first to Fig. 1, I show conventionally 
two similar tape transmitters for use on respec 
tively different channels A and B of a multiplex 
System. These tape transmitters are well known 
in the art and it is, therefore, unnecessary to 
show them in detail, other than the contact de 
vices which are controlled by a perforated tape, 
and the magnet by which the mechanism is ac 
tuated, step by step. 
The actual allocation of time units to the dif 

ferent channels is preferably made by means of 
two distributors D and 6. The latter is here 
shown in developed form and comprises a solid 
ring 7 and a segmented ring adjacent thereto. 
The Segmented ring includes twenty-one conduc 
tive segments a, b and c, which are separated 
from one another by insulation segments. Seven 
of these segments, designated c are idle segments, 
because When the brush 8 passes over them time 
is allotted to a Morse tape transmitter as shown 
at 9. 
My invention is particularly well adapted to the 

use of uniform length printer signals having seven 
units. The perforated tape transmitters A and 
B have, therefore, been shown each with seven 
contact devices corresponding with seven rows o 
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perforations in the tape. The tape-controlled 
transmitting mechanism, as is Well known in the 
art, is adapted to move the contact elements 0 
into engagement with either a marking or a spac 
ing conductor thereby to compose the elements 
of a code signal. As shown in the drawings, the 
marking side of the A transmitter is connected to 
the positive terminal of a direct current source, 
Whereas the Spacing side is connected to the nega 
tive terminal. In order to reverse the signals on 
different channels it is preferable to arrange the 
marking and spacing contacts of the channel B 
transmitter so that the marking side will be nega 
tive and the Spacing side will be positive. 
The Solid ring 7 is connected to two adjacent 

Segments f of a multiplex distributor. On this 
Same distributor is a third segment 2 Which is 
fed with marking and spacing impulses derived 
from a Morse tape transmitter 9. The brush 3 
of the multiplex distributor is driven by a motor 
5. The motors 3, 4 and 5 are maintained in Syn 
chronism. With one another due to the fact that 
they are all driven from the constant frequency 
Source 2. The driving gear Supplied to the brushes 
8 and 3 respectively is such, however, that Suc 
cessive contacts on distributor 6 will be made 
Segment by Segment in SynchroniSm With Succes 
Sive contacts of the brush 3 on the two Segments 

and the one segment 2. In other words, the 
brush 8 will rotate through one complete cycle 
over its 2 contact segments, while brush 3 makes 
three and one-half revolutions. This is because 
the brush f3 is double ended and One-half revo 
lution is sufficient to cover three segments. 
The brush 3 is connected to a keyer of con 

ventional type as used, for example, in radio tele 
graph circuits. The keyer, in turn, controls a 
radio transmitter as shown. The apparatus which 
I prefer to employ in the unit labeled “Locking 
tone keyer' (Fig. 1) is electronic in action. One 
such unit is shown in United States Patent 
2,086,351 to J. L. Callahan, where in Fig. 1 a 
keying circuit is indicated by reference numeral 
26. It comprises two discharge tubes which are 
mutually interacting. One of these tubes is ren 
dered conductive by a positive impulse, and it 
automatically blocks the other tube. In response 
to a negative impulse, however, the latter tube is 
rendered conductive, and the first tube is auto 
matically blocked. The cathodes of these tubes 
are grounded, and this provides a reason for 
grounding a mid-point in the direct current 
Source shown at the extreme left of Fig. 1 in 
the instant application. 
When the distributors 6 and D have been cor 
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vides for individual actuation of diferent Ones 
of the decoding magnets in the printer. Seven of 
these magnets designated 49 are shown in One 
group which is appropriate to and which operates 
the type selectors in a printer for channel A. 
These magnets are respectively controlled by im 
pulses applied to the segments a. Similarly 
another group of decoding magnetS 5) is a SSo 
ciated with an individual printer for channel B. 
These magnets are fed with impulses as applied 
thereto by the segments b of the distributor 4. 

Still another distributor ring 5 has a brush 
53 rotating thereover, this brush and the brush 
43 being preferably mounted on the same shaft. 
The purpose of the distributor 5 is to initiate 
local printer operating impulses following the re 
ception of each full code signal. Thus a segment 
52 is contacted by brush 53 immediately follow 
ing the passage of brush 43 over Segments a. 
At this time the printer control magnet 54 for 
channel A printer is actuated. Likewise, after 
the brush 43 has passed over segments b, then 
brush 53 reaches segment 55 and impresses an 
impulse upon the printer magnet 56 for actuating 
the channel B printer. 
The embodiment herein described operates in 

such a manner that the printer for channel A is 
caused to effect a printing operation while code 
signals are being received applicable to channel 
B, and vice versa. It is evident that, preceding 
each pair of printer code signal units as assigned 
to the multiplex distributor segments 28 and 29, 
time is allotted to the Morse code recorder, the 
signals for which are received on the multiplex 
distributor segment 28. There is, therefore, no 
lost time in transmission of signals for three 
Separate communications. On the three respective 
channels of the multiplex System. 
A further advantage to be derived from the 

circuit, arrangerient as herein shown and de 
scribed is that of flexibility of disposition of the 
various operating units. This advantage is 
brought about by the employment or synchronous 
motors, such as the motor 49, whose driving 
source is maintained in synchronism with the re 
ceived signals by the square wave former 38 in 
cooperation with the auto base driving source 
39. Hence it is possible to locate the multiplex 
distributor at one convenient point, then to lo 
cate the code unit distributor 4 at another con 
venient point and each of the recording or print 
ing units such as 44, 64 and 65 where they may 
be properly attached for the reception of mes 
Sag€S. 
The particular system herein disclosed is one 

that is well adapted to the operation of 7-unit 
printers such as shown and described in the foll 
lowing U. S. patents: 
No. 2,183,147, granted December 12, 1939, to 

Moore and Mathes; Nos. 2,153,737 and 2,231,397, 
granted April 11, 1939, and February 11, 1941, re 
spectively, both to J. A. Spencer. 
To those skilled in the art various modifications 

of the invention may be made without departing 
from the spirit and scope of the invention itself. 
Such scope is defined and limited only in ac 
cordance with the claims. 
I claim: 
1. In a multiplex telegraph system, a trans 

mitting station comprising a multiple channel 
distributor, an automatic Morse code transmit 
ter in circuit with one of the segments of said 
distributor, a plurality of other segments On 
said distributor, a plurality of equal-length code 
signaling devices, each alternatively connectable 
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3 
to said other segments, a second transmitting 
distributor having segments individual to the re 
spective code units of a plurality of signals suc 
cessively transmittable first by one and then by 
another said device, a receiving station having 
a multiplex channel distributor and a code-unit 
analyzing distributor, means for causing Signals 
to be sent from said transmitting station to said 
receiving station, means for maintaining all of 
said distributors in Synchronism, and means in 
cluding circuit connections between the two dis 
tributors of said transmitting station, also be 
tween the two distributors of said receiving Sta 
tion, whereby the dot units of Morse code sig 
nals are interspersed between portions of each 
equal length code signal, the transmission and 
reception of successive complete equal length 
code signals being in accordance With successive 
allotments of channel time to the respective 
equal length code signaling devices. 

2. A multiplex telegraph system wherein the 
dot mark of the individual channel is used as 
the fundamental time unit, said system compris 
ing, a transmitting terminal including a Morse 
code keyer and two sets of equal length printer 
code keyers, a distributor having a plurality of 
segments successively traversed by a brush at 
dot mark frequency, said segments being Con 
nected individually to diferent code-unit por 
tions of each of said keyer sets, and having idle 
segments interspersed between the connected 
segments, means including another distributor 
for periodically connecting said Morse code key 
er to the output side of the transmitting termi 
nal during the passage of said brush Over each 
of said idle segments, a receiving terminal haV 
ing an arrangement of distributors equivalent 
to that at the transmitting terminal in combi 
nation with a Morse recorder and two printers 
each operative from signals received and assigned 
thereto by said arrangement of distributors, and 
means including a signaling channel whereby 
said Morse recorder and said printers are ren 
dered responsive to signals sent out from Said 
transmitting terminal. 

3. A system in accordance with claim 2 and 
including means locally controlled at the receiv 
ing terminal for timing the actuation of each of 
said printers subsequent to the assignment there 
to of the full quota of code signal elements for 
selecting and printing a given character. 

4. A system in accordance with claim 2 and 
including means driven synchronously with said 
distributors for suitably timing the actuation of 
each of said printer code keyers. 

5. A multiplex transmitting and receiving sys 
tem comprising in combination, a three-channel 
segmented distributor and a multiple dot unit 
segmented distributor, each of said distributors 
having a collector ring and a brush for bridg 
ing the collector ring in circuit with its segments 
successively, a Morse code transmitter connected 
to an appropriate one of the segments of the 
first said distributor, a printer code transmitter 
having a plurality of marking-or-Spacing unit 
selectors each connected to an appropriate seg 
ment of the second said distributor, a second 
printer code transmitter having selectors like 
wise connected to others of the segments of the 
second said distributor, an electrical connection 
between the collector ring of the second said 
distributor and two otherwise unappropriated 
segments of the first said distributor, transmit 
ting means under control of impulses derived 
from the collector ring of the first said distrib 

  



4. 
utor, means for causing the brushes of the two 
distributors to traverse their segments simulta 
neously and at the same rate of progression, a 
plurality of recording and printing units located 
at a receiving terminal, means including a com 
plementary set of distributors at said receiving 
terminal having connections to said recording 
and printing units corresponding with those at 
the transmitting terminal, means rendering said 
recording and printing UnitS responsive to sig 
nals sent out by said code transmitters, and 
means for maintaining synchronism between all 
said distributors. 

6. A multiplex transmitting and receiving sys 
ten comprising in combination, a plurality of 
code signal keying units located at a transmit 
ting station, a plurality of recording and print 
ing units located at a receiving station, a com 
muications channel interconnecting the two 
stations, channel time distributors at both sta 
tions, means for maintaining synchronism and 
proper phasing of each distributor with respect 
to the others, means at the receiving station in 
cluding one of its distributors for selecting the 
first of each three successive elementary code 
units of the code signals for assignment to a 
given recording unit, means at said receiving 
Station including another of its distributors for 
allocating the remaining elemental code units of 
the code signals first to one printer unit until 
a single character code signal has been fully re 
ceived, and then to another printer until a sub 
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Sequent character code signal has been received, 
and means for causing each printer to be actu 
ated during the time that a code signal is being 
assigned to the other printer. 

7. In a multiplex telegraph system, a sending 
station and a receiving station, means providing 
Communication froin the Sending station to the 
receiving station, means at the sending station 
for transmitting code signals the elements of 
Which are of uniform length, a plurality of print 
ers at said receiving station, means for operating 
Said printers cyclically first to make a character 
Selection in accordance with an assigned code 
signal and then to print the character selected, 
means for so staggering the operating cycles of 
said printers that the character selecting cycle 
of One printer is concurrent with the character 
printing cycle of another printer, means at the 
sending station for interseprising other signals 
With the code signals assigned to said printers, 
and responsive means at said receiving station 
for detecting said other signals. 

8. In a multiplex telegraph system according 
to claim 7, the combination therein set forth 
Wherein said responsive means includes means 
for recording the intelligence of Said other sig 
nals concurrently with the operating cycles of 
said printers, the last said means being respon 
Sive to code signal combinations of unequal 
length. 
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