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2,279,009 

COMMUNICATION SYSTEM 
Harry J. Nichols, Binghamton, N. Y., assignor to 

International Business Machines Corporation, 
New York, N. Y., a corporation of New York 
Application August 17, 1940, Serial No. 353,115 

(Cl. 17-353) 4 Claims. 

The present invention relates to teleprinting 
devices and more particularly to translating 
Systems for such devices. 
More specifically, the device embodying the 

invention is provided for the purpose of select 
ing one item from a plurality of items where, in 
response to a code signal combination, electrical 
means, by Successive steps, reduce the number 
of Selected items until a single item is chosen. 

In the prior art, devices have been utilized for 
Similar purposes but such devices have been 
predicated upon electrical signals composed of 
elements having different characteristics, such 
as, for example, different polarity or different 
frequency or have been composed of signal ele 
mentS having different periods of duration or 
having different intensities. In contradistinction 
to Such Systems, the novel selecting system of 
the present invention utilizes a plurality of equal 
du}'aticn Signal elements having the same elec 
trical characteristic whereby great simplicity 
and reliability of operation are obtained. 

Still other devices of the prior art have utilized 
electrical Signals composed of elements having 
the Same characteristic and of equal duration 
and utilizing the principle of successive halving 
in a continuously decreasing sequence but such 
devices have not utilized such successive halving 
to Select a chosen group of items and concur 
rently or Sequentially one item from the chosen 
group whereby a System of great versatility and 
simplicity is provided. 

Further, there have also been shown in the 
prior art, Systems predicated upon the broad 
principle of Successive halving wherein one item 
from a preselected group is chosen, but such 
Systems have necessitated the utilization of a 
SWitching element coacting successively with 
every itern in all groups, introducing an im 
practical, Variable delay in effecting the final 
Selection. 

In view of the above conditions prevailing in 
the prior art, one of the objects of the present 
invention is to provide a novel electrical select 
ing System whereby the foregoing undesirable or 
impractical characteristics are eliminated and 
whereby certain objections to the systems previ 
Ously appearing in the art are obviated. 
Another object is to provide an electrical 

translator System which utilizes equal duration, 
entirely similar code components, so that all 
Special or complicated devices for measuring, 
utilizing or Sorting the respective signal con 
ponents are eliminated and an extremely simple 
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code signal permutation is translated into a 
Selection of a corresponding item at a receiving 
mechanism. 

Still another object is to provide a novel elec 
trical translator comprising a plurality of in 
dividual signal component responsive means and 
movable cascade arranged SWitching means con 
trolled thereby, whereby one chain, or cascade 
only of the SWitching means is selectively closed 
in accordance with a particular code permuta 
tion of components corresponding to a particular 
character So that One group of items is selected 
and Whereby another Single chain or cascade 
Only of the switching means is selectively closed 
in accordance with others of the code permuta 
tion components So that a single item from the 
Selected group is thereby chosen. 
Another object is to provide a novel electrical 

translating or selecting system comprising a 
plurality of group relays, each controlling a sub 
stantially like number of circuits, a plurality of 
Switching means actuatable into different cascade 
arrangements, a plurality of control relays, con 
trolled by certain elements of a signal code com 
bination, selectively, for producing a selected 
cascade arrangement of certain of Said Switching 
means to produce the Selection of one group re 
lay, a second plurality of control relays said re 
lays controlled by certain others of said signal 
elements, selectively, for producing a selected 
cascade arrangement of certain others of said 
Switching means to thereby close a certain 
selected one of the circuits controlled by the 
Selected group relay. 

Still another object is to provide a novel elec 
trical translator including group relays and 
Selector relays and means inoperative to initially 
operate said group relays but operative after 
Selective operation of a chosen group relay to 
maintain said relay energized. 
Other objects of the invention will be pointed 

Out in the following description and claims and 
illustrated in the accompanying drawings, 
which disclose, by way of example, the principle 
of the invention and the best mode, which has 
been contemplated, of aplying that principle. 

In the drawings: 
Fig. 1 is an elementary Schematic diagram of 

the electrical translator per se. 
Fig. 2 is a diagrammatic view illustrating 

fundamentally the invention as applied to a 
typical teleprinter system utilizing the Baudot 
5-unit code. 

Fig. 3 is a diagrammatic view illustrating the 
translator is thereby provided whereby a received 55 invention as applied to a teleprinting system 
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utilizing a 6-unit code in which the code signal 
elements are sequentially transmitted over a 
single Signal channel from a transmitting to a 
receiving Station. 

Fig. 4 is a diagrammatic view illustrating the 
invention as applied to a teleprinting system 
utilizing a 6-unit code, in which the code signal 
elements are sinultaneously transmitted over a 
plurality of signal channels. 

Referring to the drawings wherein like refer 
ence characters refer to like parts throughout the 
several views and more particularly to Fig. 1, the 
essential elements of the novel electrical trans 
lator are schematically disclosed therein. 

It is to be noted that basically in the Systein 
disclosed, selection of a particular item is secured, 
not by a step by step successive halving method, 
whereby one item only, is selected from a given 
number, but in direct contradistinction a given 
number of items is divided into a predetermined 
number of groups, one group is selected, generally 
by successive halving; and thereafter or concur 
rently one item from the chosen group is selected 
by successive halving. Or conversely, the selec 
tion of a plurality of categorical items from each 
group is tentatively made, generally by successive 
halving; and thereafter or concurrently, ona itain 
only, is chosen by selecting one particular group 
by successive halving. Such a System is charac 
terized by great versatility in that the number of : 
groups and arrangement of relays can be varied 
as desired within the scope of the particular code 
and type of communication system. 
As disclosed in Fig. 1, a plurality of four group 

relays GR, GR2, GR3 and GR4 is provided, each : 
relay having an armature 0 pivoted for rocking 
about a point Oa and biased in a counterclock 
Wise direction by a spring element . In each 
case, armature 10, controls the position of a 
multi-contact Switch tongue 2, for simultane 
ously opening and closing circuits through the 
relay contacts Ga, Gib, Gc, Gd, Ge, Gif and Gh, 
respectively, of the several group relays. Each 
relay contact is illustrated as connected to an 
operating element, such as a solenoid 3, which 
may be utilized, as disclosed in detail in the co 
pending application of Harry J. Nichols and 
Henry L. Tholstrup, Serial No. 353,112, filed Au 
gust 17, 1940, to control a key bar of a type 
writer, one solenoid, in that event, being pro 
vided for each key of the keyboard. Correspond 
ing key solenoids of the different groups are 
shown as connected to the Sane bus bar, for ex 
ample, the key solenoid i3 connected to the relay 
contact Ga of the group relay GR, f is connected ; 
to the bus bar 2Gd and the key solenoid con 
nected to relay contact Gid of group relay GR2 
is likewise connected to the bus bar 2Ga, etc. 
Each of the bus bars is respectively connected 
to one of the cascade switch contacts 2a, 2b, 
2c, 2d, 2e, 2f, 2g and 87, respectively. 
A plurality of cascade connected switch 

tongues are selectively conditioned, such as bypo 
sitioning, for selecting a particular group relay, 
and a plurality of cascade connected SWitch 
tongues are also provided for Selectively Select 
ing one solenoid of the particular group pertain 
ing to the group relay first chosen. 
As is diagrammatically illustrated only, in Fig. 

l, a plurality of selector relays SR , SR2, SR3, 
SR4 and SR5, selectively energized in accordance 
With the five elements of the signal code, respec 
tively, are provided for controlling the position of 
the respective cascade connected switch tongues. 
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2,279,009 
SR controls the single cascade connected Switch 
tongue SR. a. The selector relay SR2 similarly 
controls the position of switch tongues SR2d and 
SR2b. Selector relay SR3 similarly controls a 
plurality of switch tongues SR3a, SR38, SR3c 
and SR3d. Selector relay SR4 similarly controls 
a pair of switch tongues SR4d and SR4b while 
the Selector relay SR 5 controls the cascade switch 
tongue SR5ct. 
A battery i? is provided whereby upon selective 

energization of the selector relays SR and SR2, 
a circuit is closed from the positive side of the 
battery 4 through a chosen cascade arrange 
ment of switch tongues to the coil of a chosen 
group relay to ground. 
A similar circuit is also closed from the posi 

tive side of the battery 4 through a chosen cas 
cade arrangement of Switch tongues, the multiple 
contact, switch tongue 2 of the selected group 
relay, a chosen contact, through the selected 
Solenoid to a chosen bus bar, through a second 
cascade arrangement of Switch tongues to the 
print contacts PR and PR2 of switch PX con 
trolled by a print actuating element PXa. 
The Operation, briefly is as follows: Upon ener 

gization of selector relay SR, provided such relay 
is energized by a received code signal element, 
the cascade switch tongue SR, a is moved out of 
engagement With contact, 5 and into engage 
ent with contact 6. If the relay SR2 is also 

energized, the cascade switch tongue SR2a is 
shoved Out of engagement. With contact and into 
engagement With the contact 8 and the SWitch 
tongue SR2b is moved out of engagement, with 
the contact 9 and into engagement with the 
contact 2). Thereupon, the following circuit is 
closed: From the plus side of battery 4, switch 
tongue SRia, contact 6, switch tongue SR2a, 
contact 8, line 21, the coil of the group relay 
GR to ground. Group relay GR, f is thereupon 
energized and its armature 6 is attracted against 
the force of Spring to rotate the armature 
about its pivot point (a to thereby move its 
multiple contact switch tongue 2 into engage 

is ment With all the contacts Got to Gh, inclusive. 
If the Selector relay SR3 is energized in re 

Sponse to a received code signal element, the 
Switch tongue SR3a is moved out of engagement 
With the contact f2b and into engagement, with 
the contact f2a. Similarly, the switch tongues 
SR-3b, SR3c and SR3d are moved out of engage 
ment with one contact and into engagement with 
the cooperating contact. 

if the selector relay SR4 is also energized in 
response to a receive code signal element, the 
caScade SWitch tongue SR4a, is moved out of 
engagement With the contact 22 and into en 
gagement with the contact, 23. Likewise, switch 
tongue SR4 is moved out of engagement with 
the contact 24 and into engagement with the 
contact 26. Similarly, if a selector relay SR5 
is energized in response to a received code sig 
nal element, the cascade switch tongue SR5a 
is moved cut of engagement with the contact 
25 and into engagement with contact 2. It 
is Seen, therefore, that if all the selector re 
lays are energized and the cascade connected 
SWitch tongues are therefore operated as de 
Scribed, upon closure of the print contacts 
Pitt and PR3, produced by operation of the 
printing can P2Ka, a circuit is closed as 
follows: From the plus side of battery 4, switch 
tongue SRia, contact 6, switch tongue SR2a, 
Contact f8, the multiple contact switch tongue 

As diagrammatically illustrated, selector relay , ; 2 of group relay GR, contact G of group re 
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lay GR, the associated solenoid 3 to the con 
tact 2a, switch tongue SR3a, contact 23, SWitch 
tongue SR40, contact 27, switch tongue SR5a, 
line 28, the print contacts PR and PR2, to 
ground. Energization of the selected solenoid 
f3 will permit the Solenoid to operate its asso 
ciated element, Such as a key bar of a type 
Writer, as described in detail in said copending 
application, Serial No. 353,112, filed August 17, 
1940, so that in response to a particular received 
signal having a certain permutation of code sig 
nal elements, one solenoid 3 and one only, is 
energized in response to that particular code 
signal permutation. It is seen, therefore, that 
Selection of a particular item is secured, not by a 
step by step successive halving method, whereby 
one item only is selected from a given number, 
but in direct contradistinction, out of a given 
number of items, divided into groups, there is 
Selected one group, generally by successive halv 
ing, and as illustrated in Fig. 1 this selection is 
performed by selectively energizing one group 
relay only, and one item, from several included 
in said selected group, is selected by successive halving. 

Referring to Fig. 2, the novel translator of 
the present invention is diagrammatically illus 
trated as applied to a start-stop single revolution 
5-unit code System such as is commonly utilized 
in printing telegraph systems. An example of 
Such a System, which is diagrammatically illus 
trated in skeleton outline only in Fig. 2, is dis 
closed in detail in the copending application of 
Harry J. Nichols, Serial No. 353,114, filed August 
17, 1940, with the exception that in Fig. 2, a 5 
unit code system is utilized rather than a 6 
unit code System, as illustrated in said copend 
ing application. 

Referring to Fig. 2, a source of electrical 
energy Such as a battery 29 grounded at one 
side is provided at the sending station A and 
means are provided for transmitting, from the 
Sending station A, over a single signal channel, 
to the receiving station, a chosen permutation 
of code Signal elements set up by the permuta 
tion switches Pl, P2, P3, P4 and P5, respectively, 
Said signal comprising a characteristic represen 
tation, for example, of a letter to be typed by a 
typewriter located at the receive station B, all 
as disclosed in detail in said copending applica 
tion Serial No. 353,114, filed August 17, 1940. A 
distributor 30 controlled by a release magnet 
RM is provided whereby the separate code sig 
nal elements, as Set up by the permutation unit 
Switches P, P2, P3, P4 and P5, are sequentially 
transmitted over a signal channel comprising a 
line 3 to a release magnet RM2 controlling the 
receiving distributor 32 at the receive station B. 
As the receive distributor 32 is rotated, the code 
Signal elements are sequentially applied to the 
Selector relays SRf to SR5, inclusive, respec 
tively, So that the electrical translator Will there 
by be operated in response to the particular code 
Signal permutation transmitted. 
AS disclosed in Fig. 2, the permutation unit is 

illustrated as set up so that the first code signal 
element only, will be transmitted. Upon actua 
tion of the universal bail element UXa, all as 
described in detail in said copending application, 
Serial No. 353,114, the contacts 33 and 34 of the 
universal bail Switch UX are opened and the 
following circuit is thereby opened at the con 
tacts 33 and 34: From plus side of battery 29, 
Switch contact 33, contact 34, line 35, distributor 
element S, brush 36 of rotative arm 30A, brush 
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37 of this arm, the inner ring distributor ele 
ment 38, line 39, release magnet RM, over the 
transmission line 3 f to the release magnet RM2 
at station B, line 39a, the inner ring 38a, brush 
3a of arm 32A, brush 36a, the segment S of 
distributor 32, line 40, to ground. Deenergiza 
tion of the release magnet RM permits the 
Spring RMS attached to the armature RMA to 
thereby hold the armature against the stop 4 
to release the arm 30A for rotation whereby the 
blush 36 successively connects the distributor 
Segments , 2, 3, 4 and 5 to the inner ring 38 to 
thereby transmit the code signal permutation 
over the line to the release relay RM2 at station 
B and to the rotating arm 32A whereby the se 
lector relays SR to SR5, inclusive, are selec 
tively energized. It is to be particularly noted 
that Simultaneously with the release of the arm 
30A, the distributor arm 32A at station B is re 
leased so that the distributor arms 30A and 32A 
rotate in Synchronism, in the manner well known 
in the art. 
AS is seen from Fig. 2, only the first code signal 

element is to be transmitted. Upon release of 
the distributor arm 30A, the brush 36 sweeps over 
the segment 3 of the distributor and the follow 
ing circuit is thereby closed: From plus of the 
battery 29, contacts of permutation switch Pf, 
segment of distributor 30, brush 36, arm 30A, 
brush 3, inner ring 38, line 39, release magnet 
RMI, line 31, release magnet RM2, line 39a, in 
ner ring 38a, brush 37a, arm 32A, brush 36a, 
Segment f of distributor 32, line 42, selector relay 
SR, to ground, thereby energizing the selector 
relay SR . Since the remaining permutation 
Switches P2 to P5, inclusive, respectively, are not 
closed, the particular permutation of code signal 
elements comprises the first element only. Upon 
termination of a single complete rotation of arms 
30A and 32A, the universal bail switch having 
been reclosed after its initial operation, as de 
Scribed in detail in said copending application, 
Serial No. 353,114, the release magnet RM is 
energized to attract its armature RMA against 
the force of Spring RMS and a stop element 43 
thereupon engages arm 30A to stop the same in 
its initial start position. The arm 32A at the 
station B is likewise stopped after a single com 
plete revolution. 

It is seen by reference to Fig. 1 that upon en 
ergization of the single selector relay SRI, the 
following circuit is closed: From plus of the 
battery 4, Switch tongue SRia, contact 6, cas 
cade Switch tongue SR2a, contact T, the coil of 
group relay GR2 to ground whereby the multiple 
contact SWitch tongue 2 of the group relay GR2 
is Oscillated about its pivot Oa to thereby en 
gage the Series of contacts Ga to Gh, inclusive. 
Since none of the selector relays SR3, SR4, SR5 
has been energized, the following circuit will 
therefore be closed: From the plus of battery 
f4, switch tongue SR, fa, contact 6, switch 
tongue SR2d, contact T, multiple contact switch 
tongue 2 of group relay GR2, contact Gh, the 
Solenoid 3a, bus bar 2Gh, contact 2h, switch 
tongue SR3d, switch contact 24, switch tongue 
SR4b, contact 26, switch tongue SR5a, line 28, 
the print contacts PRf and PR2 to ground, upon 
closure of these contacts by the printing actuat 
ing element P2Ka. As is diagrammatically illus 
trated in Fig. 2, the print contacts of the print 
ing Switch PX are controlled in timed relation 
With respect to the transmission of the signal 
elements So that the print circuit is closed after 
the last code signal has been transmitted. 



4. 
In order to maintain the selector relays SR to 

SR5, energized, Subsequent to the termination of 
the respective signal elements which selectively 
energize the Selector relays, the particular relay 
armature SRA of the selector relay energized, 
may be utilized to close a holding circuit simul 
taneously with the operation of the cascade 
SWitch tongues, as disclosed in skeleton. Outline 
only in Fig. 2, in connection with the selector 
relay SR, and as disclosed in greater detail in 
the eniodiment of Fig. 3, whereby the particular 
SelectGr l'elay is raintained energized until all 
of the signal elements have been sequentially 
transmitted and received and the electrical trans 
lator has herefore been set up in accordance 
With the received permutation of code signal ele 
ment.S. Upon CO2npletion of translation, the 
holding circuit is opened by the operation of the 
universal bail simultaneously with printing, as 
will be described presently in connection with 
Fig. 3. 

Referring to Fig. 3, there is disclosed therein, 
various aspects Cf the novel electrical translator 
as applied to a start-stop 6-unit code system 
generally of the type as disclosed in said copend 
ing application of Harry J. Nichols, Serial No. 
353,14, filed August 17, 1940. Ganerally, as dis 
closed in Said a plication, the code Signal corn 
ponents are set up by a plurality of Switch oper 
ating cans T, T2, T3, T4, T5 and T6, mounted : 
on the start-stop shaft, 3d and their associated 
switches, in accordance with the setting of the 
permutation switches P, P2, P3, P4, F5 and F3 
and a stop signal, which is always a line marking 
condition, is transmitted by means of the stop 
can SC, also mounted on the start-stop shaft, 
and itS aSSOciated contactS. 
A plurality of receive cams R I, R2, R3, R4, R5 

and R6 mounted on the start-stop shaft. 43b con 
trol the sequential reception of the received code 
signal components. A print can IR controls the 
print pulse and the timing can R8 closes a hold 
ing circuit through the selector relays SR, SR2 
and SR3. 
The start-stop shafts 43a and 43b are con- . . 

nected for simultaneous rotation by means of 
gears 44 and 45 mcunted on the shafts 43d, and 
43b, respectively. A start-stop clutch SSC is 
controlled by a pawl 6 and start-stop magnet 
SSM, as disclosed in detail in said Copending ap- 5 
plication, Serial No. 353,114. A motor 47 sup 
plies power to one side of the clutch for driving 
the shafts 43a and 43b upon engagement of the 
clutch operating members. 
Upon reception of the start or spacing line 

condition, the line relay LR permits its armature 
to move into engagement with the Spacing con 
tact S so that the start-stop magnet SSM is de 
energized, the pawl 46 is moved by its spring 46s 
to release the clutch SSC and the shafts 43d and 
43) are started in rotation. The send-receive 
relay SRR is assumed to be deemergized so that 
he device is in a receive condition. 
As the signals are received over the line, the 

line relay LR actuates its armature to the mark 
ig or spacing condition in accordance With the 
character of the received code signal element. 
When a marking signal element is received, the 
arrinature is noved into engagement with the 
marking contact, M and a circuit is closed, by the 
proper receive cam and its associated receive 
switch, through the corresponding selector relay. 

Novel means are now provided whereby the 
received code signal elements are sequentially 
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Only from a plurality of items in accordance with 
the particular code signal received. A plurality 
of selector relays SiR, SR2, SR3, SR4, SR5 and 
SR6 ai'e provided, each controlling its associated 
altimature, respectively, and One or more cascade 
arranged SWitch tongues, each tongue cooper 
atting With its contacts a, and b. 
One side of the coils of the selector relays SR, 

SR2, SR3 are connected by lines 48, 49 and 50, 
ReSpectively, to one of each of the pairs of con 
ta?ts controlled by the receive cams R, R2 and 
R3, respectively, so that upon closure of the con 
t3,cts of the cans R, R2 and R3, respectively, 
the Selector relays will be selectively energized 
Whenever a marking signal component is re 
ceived over the line. Upon such reception, line 
relay if, iioves its arnature into engagement 
With the marking contact M to thereby connect 
to ground the others of the respective pairs of 
contacts of the cans R, R2 and R3, via line 5, 
3.5 eXplained in detail later. 
The other sides of these coils of the relays 

Stri, SR2 and SR3 are all connected by means 
of a line 32 to one of the contacts controlled by 
the i'eceive can R8. The other contact, of the 
i"e?ceive can R8 is connected via lines 53 and 54, 
Contacts 55 and 5 of the send-receive relay SRR. 
and iine 5, to the positive side of battery 58 so 
that Llpon the respective closure of the contacts 
of Caias R, R2 and R3, and upon the closure of 
the contacts of can R3 the selector relays SR, 
SR 82nd SR3 are selectively energized and a 
holding circuit is closed through the contacts of 
can R3 to hold the relays SRI, SR2 and SR3, 
Seiectively energized, until can R8 has rotated 
to present the drop of the can to the cooperating 
contacts. 
Upon Selective operation of the selector relays 

SR, SR2 and SiR3, the cascade switch tongues 
are Operated, as described presently, to close a 
Cascade circuit through one only of a plurality of 
gi'oup relays GER, GER2, GR3, Gir4, GR5, GR6, 
GR and GR8. One side of each of the group 
relays respectively is connected via lines 59, 60. 
6 , S2, 63, 54, 65 and 66, respectively, to one of 
the contacts controlled by the cascade Switch 
toingle associated with selector relay SR3 while 
all of the other sides of all of the group relay 
Coils are connected via bus bar 68, line G9, con 
tacts 70 and of the universal bail switch UXb, 
line 72 to ground. 
Upon Selection of any group relay by the se 

lector Irelays, a circuit is closed via the cascade 
circuit set up by the selector relays SR, , SR2 
and SR3 through the coil of the selected group 
relay, as described presently, and a holding cir 
cuit is simultaneously closed as follows: From 
hattery 58, line 57, contacts 56 and 53 of send 
receive relay SRR, line 54, line 54a, the group 
relay holding resistance GRHR in parallel, the 
Selected group relay, bus bar 83, line 69, contacts 

and 7 of the Universal bail switch, line T2 to 
ground. Upon operation of the universal bail 
Switch UXb, which takes place upon printing of 
the Selected Character, the contacts of the uni 
Versal bail Switch UXb are opened and the hold 
ing circuit through the selected group relay is 
released. The group relay holding resistances 
GREir, al'e SO chosen that the current through 
the group relays, "espectively, is sufficient to hold 
a relay, Once it has been energized to attract its 
ariilature, but this current is insufficient to ini 
tially opei'ate tire relay, which operation must be 
performed undel' the control of received code sig 
inal eienents. Therefore, upon selection of one 
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of the group relays by the selector relays SRF, 
SR2 and SR3, the selected group relay will be 
held energized by the circuit just described until 
printing occurs, by means of the current Sup 
plied through that holding resistor in series with 
the chosen group relay coil. 
The selector relays SR4, SR5 and SR6 are Se 

lectively energized, in the same manner as relays 
SR, SR2 and SR3, upon closure of the respec 
tive switches of the receive cams R4, R5 and R6, 
provided that the corresponding received code 
signal element is a marking line condition. A 
certain cascade connection is thereby closed by 
the cascade SWitch tongues controlled by the re 
lays SR4, SR5 and SR6, as described presently, 
so that a circuit is closed through one only of the 
Solenoids 3 in the group of Solenoids connected 
to the relay contact points of the selected group 
relay, as will now be described. 
Assuming that the sending station is ready to 

transmit the particular code signal permutation 
in which the permutation switch Pl, only, is 
closed at the Sending station, so that only the 
first code signal element of the character repre 
Senting Signal, proper, Will be a marking line 
condition. The operation is as follows: Upon 
release of a start-stop shaft at the sending sta 
tion, as described in said copending application 
Serial No. 353,114, the start-stop shafts at the 
receive station are also released, as described 
above, so that the sending and receiving sta 
tions are in synchronism and the respective re 
ceive cams R, R2, R3, R4, R5 and R6 will close 
their respective Switches as the corresponding 
code signal elements are received at the line ter 
minals. 
Assuming as stated above, that only the first 

code signal element is a marking line condition. 
Upon reception of this signal element, the coil 
of line relay LR is energized as follows: The ter 
minal Ri, energized by the received marking ele 
ment, coil of LR, line 4, contacts 75 and 76 to 
ground. Upon such energization, the armature 
of relay LR is moved into engagement With the 
marking contact M. Since the start-stop shafts 
at the sending and receiving stations are in 
synchronism, the cam R. Will close its associ 
ated contact upon reception of this ill code sig 
nal element and the following circuit is there 
upon closed: From battery 58, line 5, the Send 
receive relay contacts 56 and 55, line 54, line 53, 
contacts 77 and 78 of cam R8 (now closed), line 
52, coil of the selector relay SR, line 48, contacts 
79 and 89 of the receive cam R, line 5 to the 
marking contact M of the line relay LR, the 
armature of this relay to ground. Selector relay 
SR will remain energized as long as the cam 
R8 maintains its contacts 77 and 78 in engage 
ment, via the following circuit: Battery 58, line 
57, contacts 56 and 55, line 54, line 53, contacts 
77 and 78, line 52, coil of SR, contact 82 of 
selector relay SRf, armature SRA to ground. 
Since the selector relays SR2 and SR3 are not 
energized by the signal, under the conditions 
assumed, selector relays SR2 and SR3 remain 
deenergized and the selector relays SR, SR2 
and SR3, therefore close the following cascade 
circuit upon closure of the contacts of receive 
cam R4: From battery 58, line 57, contacts 56 
and 55, line 54, line 53, line 54b, contacts 83 and 
84 of receive cam R4, line 85, cascade switch 
tongue SRa, contact point b of this switch 
tongue, cascade Switch tongue SR2d and its 
associated a contact, cascade Switch tongue 
SR3b and its associated contact a, line 62, the 
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coil of group relay GR4, bus bar 68, line 69, con 
tacts. O and 7 of the universal bail Switch UXb, 
line 12 to ground. Simultaneously the following 
holding circuit is closed through the coil of group 
relay GR4: From battery 58, line 57, contacts 
56 and 55, line 54, line 54a, group relay holding 
resistor 73, line 62, the coil of group relay GR4, 
bus bar 68, line 69, contacts () and f, line 72 to 
ground, thereby holding the group relay GR4 
even though the selector relays SR, SR2 and SR3 
are l'eleased by the can R8 and its associated 
SWitch contacts. 

Energization of group relay GR4 attracts its 
ai'nature to pivot the same about the pivot 
point led to thereby close the multiple contact 
SWitch blade 2 against all the relay contact 
points Ga, Gib, GC, Gd, Ge and Gf. 
Since the selector relays SR4, SR5 and SR6 

remain deenergized in the particular example 
chosen, the following cascade arranged circuit is 
closed through their associated cascade switch 
tongues upon closure of the contacts of the print 
Cam R: From battery 58, line 86, contacts 87 
and 88 of receive cam RT, line 89, cascade switch 
tongue SR 6d. and its aSSociated a contact, cascade 
SWitch tongue SR5b and its associated a' contact, 
the cascade Switch tongue SR4C, and its associated 
a contact, line 9), bus bar 9üGf, solenoid 3, relay 
Contact Gif of group relay GR4, multiple switch 
blade 2, bus bar 92, line 92a, bus bar 68, line 
9, contacts to and 1 of the universal bail switch 
UXb, line 72 to ground. Upon operation of the 
aSSociated key bar by Solenoid 3, the universal 
bail SWitch UXb is opened and the group relay 
Current and printing current is cut off. 

If any of the Selector relays SR4, SR5 and SR6 
had been energized, for example, if selector relay 
SR4 had been energized, the following holding 
circuit Would have been closed through the coil 
of Selector relay SR4: From battery 58, line 5, 
contacts 56 and 55, line 54, line 54c, line 93, the 
coil of Selector relay SR4, contact 94, the arma 
ture SRA4, line 95, line 69, contacts it) and Ti, 
line 2 to ground. It is seen therefore that any 
one of the selector relays SR4, SR5 or SR6 which 
is Selectively energized, will be held in operated 
condition, until printing occurs, whereupon the 
holding circuit is opened at the universal bail 
SWitch. UXb. 

Novel means are therefore provided whereby 
chosen Selector relays are selected in accordance 
With the code signal elements of a particular 
code signal combination and said selected selector 
relays are maintained energized as long as re 
quired, while a holding circuit is also provided 
through the particular group relay selected by 
the Selector relays, which holding circuit is en 
tirely independent of the cascade switch circuits 
controlled by the Selector relays. It is abvious 
that the novel translator system as disclosed in 
Fig. 3, Can also be applied to a system wherein 
the code signal elements of a signal are simul 
taneously transmitted, if such be desired. 
The novel Selecting means of the present in 

Vention may also be applied to a teleprinting 
System wherein the code signal elements are 
transmitted simultaneously, as for example, in a 
System. Such as disclosed in said copending ap 
plication of Harry J. Nichols and Henry L. 
Tholstrup, Serial No. 353,112, filed August 17, 
1940. An example of such a system, with means 
for Setting up the code signal combinations, char 
acteristic of the respective characters to be typed, 
is diagrammatically illustrated in Fig. 4. 

Referring to Fig. 4, the novel electrical trans 
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lator of the present invention is illustrated as 
applied to a 6-unit Code teleprinting System 
wherein the code signal permutations are set up 
by operation of means such as a typewriter key, 
for example, controlling a slider, and a permuta 
tion unit of the type as disclosed in the copending 
application of Harry J. Nichols, Serial No. 
353,114, filed August 17, 1940. The principle of 
operation of such a permutation unit is illus 
trated in skeleton Outline in Fig. 4. A group of 
six selector relays SR2-SR6, inclusive, are con 
trolled by the respective code signal elements, 
which elements are simultaneously transmitted 
from a sending Station including a permutation 
unit as in Fig. 4 to a receiving station including 
a translator System as in Fig. 4. 

Referring to Fig. 4, a typeWriter key 93 is at 
tached to a key bar 9 pivoted at 98 and biased 
for rotative movement about said pivot in a clock 
wise direction by means of spring element 99. 
An operating element 00 attached to the key bar 
is mounted in a cooperating opening 0 of a 
slider 02 whereby upon depression of the key 96, 
the slider is noved in the direction as indicated 
by the arrow. The sider 2 is provided with a 
series of operating lugs 03a, 03b, O3c, 103UX, 
03d, iO3e and 03f cooperating with the rotative 

elements 04a, 0.4b, C4c, 04UB, 0.4d, 64e and 
04f, respectively. Upon movement of slider 102 

to the right, certain of the permutation rock 
shafts C5a, 05b, 0.5c, C5UB, 195d., f(5e and 
05f are rotated clockwise while others are ro 

tated counterclockwise and still others which 
have been previously operated by the operation of 
other sliders Will remain in their set position. 
The setting of the permutation switches P to P6, 
inclusive, respectively, therefore, is by difference, 
aS described in detail in Said Copending applica 
tion Serial No. 353,114, filed August 17, i940. As 
disclosed in Fig. 4, upon depression of the key 96, 
the slider 02 is moved to the right and upon 
release of key 96, the slider returns to its initial 
position, as ShoWn, under the control of spring 99. 
Upon the movement of the slider to the right, 
the operating lug C3a abuts the element 04 a to 
rotate it clockwise to thereby rotate the rock 
shaft 05a in a clockwise direction to permit the 
permutation SWitch Pi to open and the Switch 
actuating member 06a is held in non-operative 
position by means of a detent a spring-biased 
by its Spring 07s into engagement with a notch 
On in the switch actuating element f6a. Per 

mutation Switch Pl, therefore, will remain open 
and the selector relay SR will remain deener 
gized so that the Switch tongue SR, a controlled 
thereby Will remain in engagement with the con 
tact point a. 

Also upon the movement of the slider 32 to the 
right, as before, the lug 103b rotates the element 
04b and rock-shaft 95b 

whereby the SWitch operating element, Sb closes 
the permutation Switch P2 which is held in 
closed position by means of the detent Ob 
locking the Operating element 06b as described 
in connection With the operation of the switch 
P. Upon closure of switch P2, the following cir 
cuit is closed: From battery 29, line 08, switch 
P2, the coil of selector relay SR2, line 09, to the 
contacts a and b of holding relay HR (when HR, 
is energized) to ground. Upon energization of 
selector relay SR2, its armature SRA2 is attracted 
against the force of its holding Spring and the 
switch tongue S.2d. is moved into engagement with 
its cooperating contact point to thereby close the 
following circuit: From bus bar f0, switch tongue 
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S2a, its cooperating contact, bus bar if, to 
ground. Simultaneously, with the Operation of 
the armature SRA2 and Switch tongue S.2d, the 
switch tongue SR2ct is noved from engagement 
With its contact a and into engagement With its 
contact b and Switch tongue SR2b is similarly 
operated So that it is moved into engagement 
with its contact b. Likewise, upon Said nove 
ment of slider 32 to the right, the permutation 
Switch P3 is closed, the selector relay SR3 is en 
ergized and Switch tongues SR3d, SR3t, SR3C 
and SR3d are moved out of engagerinent With their 
respective contacts at and into engage:nent With 
their respective contacts b. 

Similarly, the permutation switches Fi and P5 
are closed, selector relays SR4 and SR 5 are en 
ergized and the cascade switch tongues SR4a, 
SR4b, SR4c and SR4d, associated with selector 
relay SR4 are noved out of engagement with 
their respective contactS ( and into eingagement 
with the respective contacts b, and cascade switch 
tongues SR5a and SRS b of selector relay SR5 are 
moved out of engagement With their respective 
contacts a, and into engagement. With their re 
Spective contacts b. 
As disclosed in Fig. 4, the rotative element 04f 

of permutation SWitch P6 was rotated clockwise 
by a previously operated slider so that the switch 
actuating element 06f is maintained in position, 
as shown, by the detent pin . Of and the switch 
P6 remains open, the lug i C3f being moved to the 
right with slider i2 but, as is seen from Fig. 4, 
Such lug is inoperative to rotate the element 04f. 
Since permutation switch PS remains opened, the 
Selector relay SR3 remains deemergized and the 
cascade Switch tongue SRid remains in engage 
ment With itS contact (t. Upon operation of any 
slider 2, a universal bail operating lug O3UB 
rotates the element 34U3 counterclockwise 
against the force of its bias Spring 2 to rotate 
the rock-shaft (5UB counterclockwise whereby 
the universal bail switch UB is closed to com 
plete the following circuit: Battery 29, line 08, 
universal bail Switch UB, line 3, the quick-act 
ing, slow-release holding relay HR to ground, 
thereby closing the contacts (l, and b of this relay 
SO that the Selector relays are selectively ener 
gized, as described above, the switch elements 
aSSociated thereWith are operated and bus 0 
and bus are connected to ground during the 
period that holding relay HR holds the contacts 
d and b in engagement, 
Upon energization of the selector' ralays SER2 

and SR3, as described above, the following cir 
cuit is closed: From battery is, line : id., switch 
tongue SSR. d. and its cooperating contact a, 
SWitch tongue SR2b and its cooperating contact 
b, Switch tongue SR3c and its cooperating con 
tact b, group relay GR5, bus bar 3, aus bai O, 
the Switch tongues S2a, S3a, Sict C. S.C. and 
their cooparating contacts, in parallel, bus bar 

to ground. it is to a particularly noted that 
upon energization of any Seiecto' 'e a circuit 
is closed through one group 'elay and that the 
Selector relays and therefore the chosen group 
relay is maintained energized, as orig as the 
holding relay HR holds its contacts c and b in 
engagement. It is to be noted that the relay 
HR is energized upon closure of the universal 
bail Switch UX simultaneously with the energiza 
Jion of the Selector relays and that it maintains 
its contacts a and b in engagement for a period 
dependent upon the particular design constants 
of the relay, as is well known in the art. 

Likewise upon energization of the selector re 
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lays SR4 and SR5, the following circuit is closed: 
From battery 4, line 4a, switch tongue SR6d. 
and its contact a, SWitch tongue SR5b and its 
contact b, switch tongue SR4c and its contact b, 
bus bar Ge, solenoid 3, relay contact Ge of the 
group relay GR5, the multiple contact SWitch 
tongue 2 of the group relay GR5, bus bar i? 6, 
the bus bar 0, switch tongues S2a, S3a, S4d. 
and S5d and their aSSociated contacts in parallel, 
bus bar to ground. The solenoid 3, there 
fore, is energized to operate its associated key 
bar and the period of operation is dependent 
upon that of the holding relay HR. 

Novel means are therefore provided whereby 
efficient, quiet and accurate translation of re 
ceived signals is produced which can be applied 
to a start-stop transmission system or to a sys 
tem in which the signal elements are transmitted 
Simultaneously, and the number of items from 
Which a certain one only, is to be selected, is 3. 
controlled solely by the limitations of the code 
utilized. 
While there has been shown and described and 

pointed out the fundamental novel features of 
the invention as applied to a plurality of modi 
fications, it will be understood that various 
Omission S and Substitutions and changes in the 
form and details of the device illustrated and in 
itS Operation may be made by those skilled in 
the art, Without departing from the spirit of the 
invention. It is the intention, therefore, to be 
limited only as indicated by the scope of the 
following claims. 
What is claimed is: 
1. An electrical translator comprising a plu 

rality of group relays, gang controlled switch 
elements controlled in groups, respectively, by 
said relays, a power source, code signal compo 
nent receiving means directly receiving signal 
Components and including a first plurality of 
selector relays, controlled selectively by certain 
Of the signal components comprising the code 
permutation of a signal received, first switching 
means controlled by said relays, respectively, the 
Switching means being arranged in a single cas 
cade in a predetermined numerical progression 
and each element of said progressicn compris 
ing Solely the Switching means of one selector 
relay to tentatively selectively pick a chosen one 
of Said group relays for connection to said power 
source, and a second plurality of selector relays, 
controlled selectively by others of the signal 
Components and independently of said first 
SWitching means, switching means controlled by 
Said second plurality of relays, said switching 
means being arranged in cascade in a predeter 
mined numerical progression and each element 
of said progression comprising solely the switch 
ing means of one selector relay, and a plurality 
of Operating solenoids connected to said gang 
controlled Switch elements, respectively, said 
Second plurality of relay Switching means selec 
tively closing a circuit including a chosen one 
of Said gang Controlled switch elements pertain 
ing to Said chosen group relay and one only of 
Said Solenoids in accordance with the certain 
code permutation received, and said switching 
means controlled by said first plurality of relays 
and said Second plurality of relays connecting 
Said power source to said chosen group relay, 
Only upon operation of at least one of said se 
lector relays and positively so connecting said 
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power source, upon operation of any one of Said 
relayS. 

2. In combination, means producing a signal 
comprising a code permutation of a plurality of 
similar electrical signal components, each per 
mutation being characteristic of a predetermined 
item, a control solenoid, one for each predeter 
mined item, a plurality of selector relays, one 
only, for each signal component, a plurality of 
group relays, circuits controlled by said group 
relays for selecting said control Solenoids in 
groups, a first plurality of circuit controlling ele 
ments arranged in a progression to produce Suc 
cessive halving of circuits selected, and controlled 
by certain of said selector relays for Selecting 
one of said group relays in accordance With cer 
tain of the respective components of a certain 
code permutation, and a plurality of circuit con 
trolling elements arranged in a progression to 
produce successive halving of circuits selected, 
and controlled by the remaining selector relays 
in accordance with the remaining components 
and independently of said first plurality of cir 
cuit controlling elements for Selecting a chosen 
one of the control elements of the selected group 
relay and in accordance with the said certain 
code permutation only, means for energizing said 
group relays, and means rendered effective, only 
upon operation of at least One of Said Selector 
relays, for rendering said energizing means ef 
fective, said means being so rendered effective, 
upon operation of any one of said relays. 

3. An electrical translator responsive to re 
ceived code Signal elements comprising a plural 
ity of Selector relays, a slow-release relay, means 
including said slow-release relay and controlled 
upon operation of certain of said relays, selec 
tively, to maintain the energized relay in ener 
gized condition for a chosen time interval, a plu 
rality of group relays, a first plurality of cascade 
arranged switches controlled by certain of said 
first plurality of relays to selectively energize one 
of Said group relays in response to Selective ener 
gization of certain of said selector relays, respec 
tively, a second plurality of cascade arranged 
Switches controlled by others of said selector re 
layS, a group of operating elements controlled 
by each of said group of relays, said second plu 
rality of Switches closing a circuit through one 
only of the group of operating elements pertain 
ing to the energized relay, and means including 
Said cascade arranged switches for maintaining 
said selected group relay energized after selec 
tive energization thereof. 

4. An electrical translator responsive to re 
ceived code signal elements comprising a plu 
rality of Selector relays controlled by received 
signal elements, a plurality of group relays, 
means constantly energizing said group relays, 
Said energization being insufficient to initially 
Operate Said relays but being sufficient to main 
tain Said relays in operated condition after sig 
nal controlled energization thereof, and a plu 
rality of cascade arranged switches so controlled 
by certain of said plurality of selector relays as 
to Selectively, additionally energize, one only, of 
Said group relays to operate the same during 
signal reception, in response to signal controlled, 
Selective energization of certain of said selector 
relays, respectively. 

HARRY J. NICHOLS. 


