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Company, a corporation of New York 
Application January 8, 1941, Serial No. 373,573 

(CI. 177-353) 8 Claims. 

This invention relates to selective signaling 
Systems and more particularly to such systems 
in which a code consisting of dots and dashes 
may be used to effect the selective operation. 
One of the objects of the invention is to pro 

vide a selective signaling circuit employing a 
dot-dash type of code which may be transmitted 
over a manual telegraph circuit or a teletype 
Writer circuit without any substantial possibility 
of interference due to the transmission of ordi 
nary Morse signals in the former case, or of 
teletypewriter code combinations in the latter 
instance. 
Another object of the invention is to produce 

a selective signaling system using dots and 
dashes for selective purposes in which the dots 
and dashes may be either marking signals or 
Spacing signals. 
Another object of the invention is to provide 

a selective signaling system using dots and 
dashes in which the dots and dashes comprising 
the code may be formulated from teletypewriter 
code combinations. 
A still further object of the invention is to 

produce a selective signaling system which may 
be used in connection with teletypewriter cir 
cuits, manual telegraph circuits, signal circuits 
for telephone circuits and circuits for remote 
control of equipment of all kinds. 
The invention may be more fully understood 

from the following description when read in 
connection with the accompanying drawings 
Figure . 1 of which shows a selecting circuit 
adapted to be operated by dots and dashes pro 
duced manually, while Fig. 2 shows a modifica 
tion in which the dots and dashes may be pro 
duced from teletypewriter code combinations. 
In the circuit of Fig. 1 the dots and dashes are 
marking signals, while in Fig. 2 the dots and 
dashes are Spacing signals. 

Considering first the arrangement of Fig. 1, 
four selecting relays are employed which by 
various arrangements of operated and inoper 
ated conditions of the relays permit a total of 
sixteen combinations to be selected. By adding 
an additional set of selecting relays to the chain 
it will be obvious that the number of combina 
tions may be doubled. In the arrangement of 
Fig. 1 the code for setting up a selective com 
bination consists of four units either dots or 
dashes. These four units, as already stated, are 
marking signals, and, of course, are necessarily 
Separated from each other by spacing signals. 
In the arrangement of Fig. 1 the operation 

and non-Operation of the selecting relays is ac 
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complished as follows: The first opening of the 
telegraph circuit to which the equipment is Con 
nected produces a spacing signal which makes 
the first selecting relay of the chain available. 
If it is desired to operate this relay, a long mark 
ing dash is sent. If it is not desired to operate 
the relay, a marking dot is sent. In either case 
the relay is then disconnected from the trans 
mission circuit and the second selecting relay is 
prepared. The sending of a long dash will now 
operate this second relay, but if a dot is trans 
mitted, the relay will not operate. In either 
case the second relay is disconnected from the 
circuit and the third relay is presented. This 
operation is continued until four marking dots 
or dashes have been transmitted. The last 
marking signal, if a dash, operates the fourth 
selecting relay, and if a dot, does not operate the 
relay. 
After the last dot or dash is transmitted a 

fifth relay is connected into the chain. This 
fifth relay performs certain functions including 
the final operation of the selected element. The 
fourth marking dot or dash of the code com 
bination is, of course, followed by an open cir 
cuit or spacing signal after which the circuit 
would normally be closed to transmit a continu 
ous marking signal. The sending of this final 
marking signal after the fourth dot or dash is 
transmitted operates the fifth relay which in 
turn: operates the particular. element that had 
been selected by the selecting relays. If, how 
ever, instead of finally closing the circuit the 
operator sends a fifth dot, the space following 
this fifth dot operates a relay which locks up 
and prevents any further functioning of the 
equipment until it has been cleared out by again 
closing the circuit for a period of about at least 
two seconds, this period being longer than the 
normal selecting dash of the code combination. 
Thus even if a combination is set upin the equip 
ment the sending of a single additional dot will 
prevent the equipment from operating. 
The operation of the selected element, which in 

the circuit illustrated is a relay, will result in 
the operation of another relay which functions 
to open and close the telegraph circuit over 
which the signals Were sent at a rate of about 
twice per second. The steady "clicking' thus 
produced on the circuit indicates to the Sender 
that the selected equipment is operated, and also 
Serves to hold the circuit for the Sender until the 
called office has answered. Opening the circuit 
at either the sending or called office or at any 
Other office connected in the same line causes the 
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'clicking' to cease and 'selected' relay to release, 
and arranges the equipment so that the next two 
second close of the circuit will result in a release 
of all of the relays and the restoring of the equip 
ment to its normal condition for receiving any 
Selection. 

Referring to Fig. 1, at the left the terminal T 
indicates a transmission line which may be a 
telegraph line for either Morse or printer opera 
tion, a telephone line, or other type of signaling 
circuit. This terminal includes a line relay L. 
which responds to marking and spacing signals 
and thereby controls the selecting operations to 
be hereinafter described. The armature of this 
relay is normally on its marking contact. When 
shifted to its spacing contact it operates a slow 
release relay D to shift the armature of Said 
latter relay from its normal marking contact to 
its Spacing contact, thereby in turn closing...the 
circuit of a slow-release relay G which applies a 
controlled ground to the various relays in the 
selecting chain about to be described. 
The selecting relay circuit consists of a chain of 

five sets of relays, each set consisting of three 
relays. The first four sets of three relays each 
set up the selection, while the fifth set of three 
relays, effects the final operation of the selected 
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closed, the armature of the line Irelay L. Will be 
resting upon its marking contact and slow-re 
lease relays D and G will be deemergized. So that 
the ground controlled by the latter is discon 
nected from the various selecting relays and the 
armature of relay D is resting upon its marking 
contact. The ground supplied over the armature 
of the slow-release relay G is necessary for the 
operation of all of the A, B and S relays of the 
chain and also for the operation of the slow-re 
lease relay I. Consequently in the normal con 
dition with the line circuit closed, no ground 
is connected to any of the chain relays. The re 

5. 
lay G is operated, as will presently appear, upon 
the initiation of the selecting operation. But 
if any time it should be released either during 
or after the selecting operation, the ground which 
it supplies to each of the Selecting relays Will 
be disconnected and all of the relays of the chain 
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element and performs certain other functions 
which will be described later. The first set of 
relays, of the chain consists of relays A, B and 
S. The secondset consists of relays 2A, 2B, 2S, 

etc., the final set of three relays being designated 
6A, 6B and 6S. The A. relays of the chain are 
connected to the marking contact of the line 
relay I and are operated by any marking signal 
regardless of whether it is a dot or dash. The S 
relays, however, are controlled over the marking 
contact of the slow-release relay D, and are, 
therefore, only operated when the line relay L. 
transmits a marking dash. The B relays are 
each controlled by a contact of the corresponding 
A relays and are operated by the spacing signal 
following each dot or dash to shift the selecting 
circuits from the first set of relays of the chain to 
the succeeding set of relays. 
The last set of relays of the chain designated 

6A, 6B and 6S effect the final operation of the 
Selected device and perform certain controlling 
and other functions, such as the operation of the 
slow-release relay I which sends a “clicking' or 
answer-back signal after the selection has been 
completed. The four selecting S relays by means 
of their armatures set up operating circuits 
through anyone of a number of final selected 
relays, 2, 3, 4, etc. These selected relays as 
shown are nine in: number, but actually may be 
as many as fifteen. Theoretically a sixteenth 
relay could be provided, but this would involve 
using a selective code consisting of four dots, and 
as this combination might be. produced in ordi 
nary Morse, it is, best not to attempt to select. 
a sixteenth relay. It will be noted that the final 
selected relays illustrated are not actually shown 
connected in the selecting circuits, but the let 
ters. A-E, A-F, etc., at the terminals of each 
of various windings indicate that the terminals 
of the windings are to be connected across the 
correspondingly lettered terminals in the final 
Selecting circuits controlled over the armatures of 
relays 2S and 3S. 
Further details of this circuit, will be under 

stoodt from the, following description of its op-. 
eration. 
Assuming that the line circuit is normally 75 would also release, thereby causing relays A and 
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restored to normal. 
In order to send a dot or dash, the operator 

must first operate his key to momentarily Open 
the circuit thus sending a Space Signal. The 
armature of the line relay is thereby shifted mo 
mentarily to its spacing contact S, thus oper 
ating the slow-release relay D, which in turn 
shifts: its armature from its marking to its Spac 
ing contact and operates the slow-release relay 
Gto. supply the ground connection for all of the 
chain relayS. 
The circuit is now in condition to receive the 

first selecting impulse which is sent by closing 
the telegraph circuit T. This operates the line 
relayL, to its marking contact, thereby closing a 
circuit from positive battery, marking contact 
of relay I, upper back contact of relay B, wind 
ing of relay A and thence to ground over the 
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closed contact of relay G. Note that in tracing 
this circuit and other circuits hereinafter de 
scribed, the winding of each relay and the arma 
tures and contacts controlled thereby are en 
closed within a dotted rectangle to avoid confu 
sion between contacts of different relays. Relay 
EA at once locks up over its right-hand front 
contact to positive battery, and at its left-hand 
front contact prepares a circuit path for the 
operation of the relay B. 
The relay A operates upon a marking signal 

regardless of its length, since it is operated over 
the marking contact of the quick-operating re 
lay E. Whether or not the actual selecting re 
lay Sisoperated or not depends upon the length 
of the marking signal. If the marking signal is 
merely a dot, the relay D being slow to release, 
will not shift its armature from its spacing to 
its marking contact, and no circuit will be closed 
for the relay S. If, however, the marking im 
pulse sent over the telegraph circuit is for the 
length of a long dash, relay D will release and 
shift its armature to its marking contact, there 
by completing a path for relay fS from positive 
battery, over the marking contact of relay D, 
lower back contact of relay fB, winding of relay 
S and thence to ground over the contact of 
relay G. Relay G is, of course, a slow-release 
relay and, therefore, holds, its controlled ground 
applied to the various selecting relay circuits 
for such length of time as is required for the 
slow-aeting relay D to release, and thereafter 
for the slow-acting relay G to release. This 
period is substantially longer than the length 
of any dash that is to be transmitted. If the 
close of the telegraph circuit is for a period of 
approximately two seconds, however, relay G 



Sto release, so that the circuit would be cleared. 
Let us now assume that either a dot or a long 

dash has been transmitted, and if it was a dash, 
that the dash was not long enough to cause the 
relay G to release. Upon the completion of the 
dot or dash a Spacing signal is sent over the 
telegraph circuit which briefly shifts the arma 
ture of the line relay I from marking to spacing. 
This completes a circuit for the relay B from 
battery Over the spacing contact of relay L, over 
conductor 22 to the lower contact of relay I, 
over right-hand back contact of relay 6S, over 
conductors 2 and 20 to the left-hand make. con 
tact of relay A, through the middle normal con 
tact of relay B, winding of relay B, and thence 
to ground over the make contact of relay G. Re 
lay B now locks up over an obvious circuit at 
its middle front contact, and at its upper front 
contact transfers the circuit over, the marking 
contact of the line relay L. from relay A. to 
relay 2A. At the same time its lower armature 
transfers the circuit over the spacing contact of 
the line relay L. from relay S to relay 2S. 
The second dot or dash on the circuit operates 

the relay 2A over an obvious circuit which im 
mediately locks itself up. In the case of a dot, 
the relay 2S is not operated, but in the case of 
a dash, the relay D falls off and at its marking 
contact completes a circuit for the relay 2S, 
which is now operated and locked up. At the 
completion of the second dot or dash, when the 
spacing interval is transmitted, relay L over its 
spacing contact completes the circuit as previous 
ly traced to the conductor 20 and thence over the 
right-hand front contact of relay 2A and over 
the middle normal contact of relay 2B through 
the winding of said relay and thence over the 
make contact of relay G to ground. Relay 2B 
is thereby operated and locked up and shifts the 
circuits over the marking contacts of relays L. 
and D to relays 3A and 3S, respectively. 
The third dash or dot transmitted over the tele 

graph line operates the relay 3A, and in the case 
of a dash the relay 3S is operated, and these re 
lays are locked up over obvious circuits. Upon 
the completion of the third dot or dash, the arma 
ture of the line relay L is shifted from marking 
to spacing, thereby Operating the relay 3B Over a 
circuit previously traced to conductor 20, thence 
over the left-hand front contact of relay 3A, mid 
dle normal contact of relay 3B to ground Over 
the contact of relay G. Relay 3B is locked up 
and transfers the connection over the marking 
contact of the relay I from relay 3A to relay. 4A. 
At the lower contact of relay 3B the circuit from 
the marking contact of relay D is shifted from 
relay 3S to relay 4S. 
The fourth - da Sh Or dot tranSmitted Shift:S 

the armature of the relay. L to its marking con 
tact and Operates the relay - 4A over the upper 
make contacts of relays B, 2B and 3B in series, 
and Over the upper back contact of relay 4B. In 
case the marking signal is a dash, relay D falls 
off and completes a circuit for relay 4S from its 
marking. contact, over the lower front contact 
of relays B, 2B and 3B in series, and over the 
lower back contact of relay 4B to selecting relay 
4S. Relay 4S now operates and immediately 
locks up. At the end of the fourth dot or dash 
relay I shifts to its spacing contact and oper 
ates the relay 4B over an obvious circuit including 
the left-hand make contact of relay 4A. Relay 
4B transfers the connection over the marking 
contact of relay L. from relay 4A to relay 6A. At 
the same time the connection over the marking 
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four of the S. relays. 

3 
contact of relay D is shifted from relay 4Sto 
relay 6S. a - ? ? 1 v - - - - - - 

This completes the selecting operation, and the 
individual relays S, 2S, 3S and 4S - are either op 
erated or not operated, depending upon whether 
dots or dashes were sent at the time they were 
connected in circuit. The combination set up on 
these relays through their various lower arma 
tures has already determined which relay of the 
final group of relays 1, 2, 3, 4, 5, etc., is to be se 
lected by a circuit which will be hereafter de 
Scribed. . 
At this point several different conditions may 

arise producing different results depending upon 
What the sending operator does. Normally after 
sending a short space at the end of the fourth 
marking signal the sending operator will finally 
close the telegraph circuit, thereby shifting the 
armature of relayL to its marking position. This 
operates the relay 6A over the four upper front 
contacts of relays B, 2B, 3B and 4.B. If as would 
normally be the case, this marking condition con 
tinues, relay D will, after a short interval, release 
its armature to its marking position and oper 
ate the relay 6S, 
Relay 6S in operating will, at its left-hand 

front contact, place battery on a selecting circuit 
which depends upon the code combination which 
Was Sent, and Will thereby operate a selected one 
of the final relays. , 2, 3, 4, 5, etc. These final 
relays are variously connected to the contacts of 
the relays 2S and 3S, so that a different relay 
Will be operated for each setting. For example, 
final relays , 2, 3 and 4 have their upper ter 
minals connected to the A terminal of relay 3S, 
While the opposite terminals of the windings of 
the relays are connected respectively to the ter 
minals E, F, G and H of the relay 2S. Similarly 
relays 5, 6, 7 and 8 are connected from terminals 
B of relay 3S to the terminals E, F, G and H, re 
spectively, of relay 2S. Final relay 9 is. con 
nected from terminal C to terminal E, and so on 
for any other relays of the final group which may 
be provided. - 

Let us now assume that the code transmitted 
was four dashes resulting in the operation of all 

A circuit for relay will 
be completed from battery over the left-hand 
front contact of relay 6S, over the make contact 
of the lower armature of relay 4S, make contact 
of middle armature of relay 3S, terminal A, 
through the winding of final relay f, terminal E, 
make contact of the middle armature of relay 2S, 
make Contact of lower armature of relay S, and 
thence to ground over the lower right-hand back 
contact of relay 6B and the make contact of relay - 
G. Relay is now operated and locked up at its 
left-hand front contact. This contact also Sup 
plies battery to a controlled auxiliary circuit 
to perform any signaling or other desired opera 
tion. It may be noted in passing that the select 
ing circuit for the relay does not close lim 
mediately after the relay D shifts its armature 
from Spacing to marking, because the relay 6Sis 
slow to operate and requires a brief interval be 
fore its armature pulls up. The purpose of this 
delay interval will appear later. 
When relay f is operated it completes a circuit 

for the slow-release relay I from the marking con 
tact of relay D, over the front contacts of the 
lower armatures of relays B, 2B, 3B and 4B, over 
the left-hand back contact of relay. 6B, through 
the winding of relay I, over the right-hand front 
contact of relay. , and then to ground over the 
make contact of relay G. The operation of the 



4. 
relay I at its upper right-hand front contact 
opens the telegraph circuit T. This, of course, 
Occurs after an interval long enough to permit 
the armature of the relay D to shift to its mark 
ing contact after the final closing of the telegraph 
circuit. T by the sending operator, plus the time 
required for the relay 6S to operate, plus the 
practically negligible time required i for : the Se 
lected final relay to operate. This interval is not, 
however, long enough to permit the slow-release 
G to become deemergized. · · · · · 
Note that when the telegraph circuit TI is closed 

the armature of relayL rests on its marking con 
tact and the relay D is deemergized so that its 
arnature is also on its marking, contact. The 
Opening of the telegraph circuit by the upper 
right-hand contact of relay I results in shifting 
the armature of relay Li to its spacing contact, 
Whereupon relay D is at once energized and 
shifts its armature from its marking to its spac 
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ing contact. This removes the battery at the 
inlaiking contact of relay D from the relays 6S 
and I. Relays, 6S and I are temporarily released, 
and the upper right-hand contact of the latter 
again closes the telegraph circuit. This results 
in shifting the armature of relay I, to its marking 
Contact So that relay D after a moment releases 
and shifts its armature to its marking contact, 
thereby again completing the circuits of relays 
6S and I, as previously traced. Relay I being 
again operated once more opens the telegraph 
circuit and the cycle just described is repeated 
resulting in a steady “clicking' on the telegraph 
circuit. - ... * 

It will be noted that the closing of the tele 
graph circuit which occurs when relay Ireleases 
is not long enough to permit the relay. G to re 
lease and remove the controlled ground from 
the various selecting relays. It will also be noted 
that when the upper right-hand contact of relay 
I Opens the telegraph circuit so that the arma 
ture of relay L. is shifted to its spacing contact, 
the circuit Which would otherwise be completed 
O Ver Said Spacing COntact to the conductor, 20 to 
Operate the relay 6B will be held open by the 
lower right-hand contact. of the relay I, thus 
preventing relay 6B. from operating under the 
conditions producing the 'clicking' operation. 
The right-hand contact of relay 6S, which like 
the lower right-hand contact of relay I controls 
the circuit for relay 6B, functions to hold the cir 
cuit of relay 6B open for a brief period after the 
contacts of relay I have closed. This period is 
long enough to allow the armature of the relay L. 
to leave its Spacing contact and hence prevents 
operation of the 6B relay immediately after the 
relay I closes its contacts. This action is due to 
the fact that the relay 6S is slower to release 
than the relay I. . . . 
The "clicking' operation above described re 

Sults in the line relay L operating periodically in 
time with the relay I. As shown, the final relay 
Selected (in this case the relay ) is locked up by 
its own left-hand armature over a circuit to 
ground previously traced from the terminal E of 
its winding and over contacts of relays 2S, S 
and 6B to ground Over the contact of the relay G. 
The Selected relay, therefore, remains locked up 
during the 'clicking' operation and remains 
locked up so long as relay G. is operated and the 
relay 6B is not operated. However, if desired, 
the locking contact for the final relays may be 
CInitted in which case the selected final relay will 
also operate periodically with relays 6S and I 
during the 'clicking' operation. - 
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If the Operator should hold the telegraph cir 

Cuit Open during the time the “clicking' opera 
tion is occurring, the line relay L will fall off to 
its Spacing contact and thereby energize the relay 
D which shifts its armature to its spacing con 
tact where it remains so long as the open con 
tinues. . . This of course, releases the relays 6S 
and I and a circuit is consequently closed to op 
erate the relay 6B over the spacing contact of 
the relay. L., Over lower right-hand contact of re 
lay I, right-hand contact of relay 6S to conductor 
29, and thence over the left-hand make contact 
of relay 6A, upper normal contact of relay 6B, 
and through the winding of said relay 6B to 
ground over the contact of relay G. The relay 
6B at its lower left-hand contact opens the cir 
cuits of relays 6S and I, and at its right-hand 
lower contact opens the locking circuit of the se 
lected relay . . Relays 6S and I will be released 
and cannot again be operated until a new selec 
tion takes place. The selected relay f is also re 
Stored to normal. If following this opening of 
the telegraph circuit by the operator the tele 
graph circuit is again closed for a period of about 
tWo Seconds or more, the relay G will release and 
remove the ground connection from all of the A, 
B and S relayS, thus restoring them all to nor 
mal so that the circuit is now ready to receive a 
new Selection. 

If after the operator has transmitted the four 
dots or dashes which determine a selection, the 
Operator instead of closing the circuit perma 
nently merely closes it long enough to transmit 
a dot, the relay 6A will be operated, but the re 
lay 6S will not be operated as the sending of 
a dot does not permit the slow-release relay D 
time to shift its armature to its marking con 
tact. During the Spacing impulse following the 
dot the relay 6B will be operated over the spac 
ing contact of the line relayL, lower normal con 
tact of relay. I, right-hand contact of relay GS 
to conductor 2 and thence over the left-hand 
contact of relay 6A, upper normal contact of re 
lay 6B, through the winding of said relay and 
Over the contact of relay G to ground. As a re 
Sult no final relay will be selected because the 
relay 6B prevents relay 6S and I from operating. 
No final relay can be selected until the circuit 
has been closed for two seconds or more to allow 
the relay G to release and restore all of the ap 
paratus to normal, so that a new combination 
may be transmitted and recorded. It will be 
noted that the relay 6B is operated during the 
Open circuit following the dot. There is no possi 
bility of a final relay being selected before the 
relay 6B operates under these conditions for the 
relay 6S is slow to operate and thus delays the 
final Selection for a brief interval. 
AS already stated, by using dots and dashes 

Sixteen code combinations are possible with this 
circuit as follows: 

0 is 9 

O 

2 
3 
14 
5 

- ?? - ? ? -- 10 
The first of these combinations, which consists 

of four dots, is preferably not used because of the 
possibility that such a combination would result 
from ordinary Morse signals and thus cause false 
Operation. 

False operation of the equipment by Morse sig 
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nals is made very improbable by the following 
Conditions which must be met to make the equip 
ment operate: 

1. The circuit must be closed for at least two 
seconds before a combination is sent. 

2. Each of the combinations (except the first) 
has at least One dash in it, and is made of a 
length considerably longer than the dashes sent 
in normal Morse operation. The dashes used in 
Morse operation are too short to allow the relay 
D. to release to marking and thus operate an S 
relay. AS is Well known, the marking intervals 
of Morse signals are rarely more than half a 
Second in length. 

3. Only four dots or dashes are sent after 
which the circuit must be closed for about two 
Seconds or more in Order to Operate the Selector. 
The sending of even a single dot after the four 
dots or dashes of the combination have been 
sent prevents the equipment from operating and 
the operator Will know that the selection has 
failed because the answer-back "clicking' signal 
does not occur. 

4. After a Morse signal is Sent over the circuit, 
the first five dots or dashes of the Morse mes 
sage go through the relay chain and lock up all 
of the relays including the relay 6B So that no 
final relay can be Selected. The S relays Will not 
be operated during the sending of the Morse 
message because the dashes of the Morse mes 
sage are too short. The relays of the Selector 
will remain in this locked-up condition until the 
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telegraph circuit is closed for approximately two 
seconds, and this condition will not normally oc 

35 cur until the end of the message. 
For the reasons above stated, the Selecting sys 

ten above described can be operated over a cir 
cuit whose normal function is the transmission 
of Morse signals or printing telegraph Signals. 
Where the system is used in connection with tele 
phone order wire signaling, or on circuits where 
no signals of a telegraph nature other than the 
selecting signals are sent over the circuit, the 
problem of avoiding false operation, of course, 
does not exist. In such cases the equipment may 
be operated on short and long impulses produced 
by a push button, instead of a telegraph key. 

Instead of sending the dots, and dashes man 
ually by means of a telegraph key or push but 
ton, it may be desirable in some instances to use . 
a dial transmitter of the type used in telephone 
machine switching, in order to make Sure that 
the timing intervals are correct. For example, 
the dial might be so arranged that by dialing 
digit 1 a short mark or space Would be trans 
mitted, and by dialing. digit 5 a long mark or 
space would be sent. Thus, instead of a code 
comprising dash-dot-dot-dash for a selection. We 
would simply dial 5115. For operators who work 
every day on a circuit of this type, the manual 
method of signaling with a telegraph key is SO 
simple, and the proper length of dash is so easily 
obtained, that no accurate time control device 
such as a dial is necessary. . 

. With the system as described using the code, 
four short and long signals, a total of sixteen dif 
ferent selections can be made (fifteen if we omit 
the four-dot combination). If We use five long 
or short signals the number of selections may be 
doubled, as the number of possible. Combinations 
double for each additional dot or dash. . . 
The circuit above described can obviously be 

arranged so that the dots and dashes may be 
open circuit conditions rather than marking in 
tervals. The circuit may be also modified in a 
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5 
simple manner so that the type of code trans 
mitted by a teletypewriter may be employed in 
stead of dots and dashes similar to those used 
in Morse sending. An arrangement employing 
these two principles is illustrated in Fig. 2. 
The arrangement shown in Fig. 2 differs from 

that of Fig. 1 in that long and short Spaces in 
stead of long and short marks are used respec 
tively to operate or to pass by each of the four. 
Selecting relays, and no answer-back or acknowl 
edgment signal is included in the circuit. The 
length of the long space required to operate a 
selecting relay may be obtained from the tele 
typewriter code corresponding to the letter T, 
and the length of the short space required to 
pass by a selecting relay without operating it 
may be obtained from the teletypewriter code 
corresponding to the letter W. · · · 
The normal teletypewriter code consists of an 

Open circuit starting impulse, normally about 22 
thousandths of a second in length, followed by 
five character determining impulses each about 
22 thousandths of a second long, these in turn 
being followed by a closed circuit stop impulse 
whose length is about one and one-half units, 
or 33 thousandths of a second, making a total of 
about 165 thousandths of a second. The five 
character determining impulses- may be either 
open or closed circuit impulses depending: upon 
the character to be printed. : 8 
The letter W is well-adapted to transmit a 

short Space signal, since its group of five char 
acter determining impulses consists of one open 
circuit impulse followed by four closed circuit 
impulses. We willthen have anopen circuit im 
pulse forty-four seconds long consisting of the 
start impulse and the first character forming 
impulse of the letter V. This will be followed by 
four closed circuit impulses comprising the re 
maining character determining impulses and the 
stop impulse of about 33 milliseconds, or a total 
elapsed time of 121 thousandths of a second for 
the closed circuit condition. Similarly the use 
of the T combination for the long open circuit 
or dash impulse gives an open circuit start im 
pulse followed by four open circuit character. 
forming impulses making a total open dash of 
110 thousandths of a second. This is followed . 
by a closed circuit condition consisting of one 
character forming impulse and the stop impulse, 
or a total closed circuit condition lasting 55 
thousandths of a second. 
Since the length of these spaces is determined 

accurately by the Teletype sender, which elimi 
nates the human element from the timing fea 
ture, there is less chance of an incorrect signal 
than in the case of the manual telegraph se 
lector circuit. Consequently no acknowledgment - 
or answer-back signal need be provided. : Pro 
tection - from operation by normal Teletype sig 
inals is obtained by requiring either a “break' 
signal Or a blank character signal to be trans 
mitted over the circuit to make the selector 
circuit ready to receive a combination. A break 
is an open circuit condition which may be con 
tinued any desired length of time. A blank is a 
teletypewriter signal all of the units of which 
are open circuits except the final stop impulse. 
A second break or blank signal is transmitted 
after the combination has been sent, in order 
to Operate the particular relay that has been 
Selected. 
The break signal is, of course, longer than 

the entire combination for any particular Tele 
type character, and ordinary slow-acting or slow 
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release relays are sufficient to distinguish be 
tween the code-selecting signal and the break Sig 
nal. A blank signal in a teletypewriter is simply 
the signal sent when nothing is being printed, 
and this consists of an open circuit Condition for 
about 132 thousandths of a second followed by a 
closed circuit stop signal. In order to distin 
guish between the blank space of i32 thousandths 
of a second and the T space of 110 thousandths 
of a Second, the slow-operating or slOW-relea. Se ! 
relays would necessarily have to be carefully de 
signed. En some instances its may be desirable 
to more accurately control the timing by using 
gas-filled trigger tubes of a well-known type. 
The details-of the circuit of Fig. 2. Will be clear 

from a description of its operation which is as 
follows: - 

Assume that in Fig. 2 - the telegraph terminal 
with its line relay Li is connected to a Teletype 
transmitter and that the circuit is normally 
closed. It will be noted that the marking and 
spacing contacts of the line relayL and the slow 
release relay D are reversed with respect to Fig. 
1, so that the spacing contact of the line relay 
is connected to the circuit operating the A. re 
lays, and the spacing contact of the D relay is 
connected to the circuits operating the S relayS. 
The relay G has two contacts, one of which con 
trols the application of ground to the A. relayS 
in one position and-to-the-final selecting circuit 
for selecting a final relay in its other position. 
The second contact controls the connection of 
ground to the B and S. relayS. - 
With the line circuit closed the relay L is en 

ergized so that its armature rests on its mark 
ing contact. The relay Dis, therefore, normally 
energized so that its armature is on its mark 
ing contact, and it in turn completes the circuit 
to the relay G, which is also normally energized. 
Under these conditions the A,B and Srelays may 
be either operated or non-operated, depending 
upon what may have happened in the line cir 
cuit prior to its closed circuit condition. 

If now a break signal is sent of sufficient length. 
to allow the D- and G-relays to release, the G 
relay at its left-hand contact disconnects-ground. 
from the windings of the A.-relays and releases 
any that may have been operated. The B- and 
S relays, which normally obtain their ground 
from the left-hand-contact of the A relay, are 
not released during the break signal because of 
the ground connected to their windings over the 
right-hand back contact of the relay G in its re 
leased position. The close of the Teletype cir 
cuit following the break again operates the E, 
D and Grelays. Since the relay. A was previous 
ly released and the G relay is now energized So 
as to open its right-hand contact, ground is re 
moved from the windings of any B and S. relays 
that might have been operated. The circuit is 
now entirely cleared and is ready to receive a 
code combination. 

If now a Teletype transmitter is operated to 
send the combination of letter. T into the circuit, 
the long space of the character will operate the 
relay A over a circuit from battery, Over the 
spacing contact of the line relay L., upper back 
contact of: relay í B, through the winding of re 
lay A and over the normal operated contact of 
the relay G to ground. Relay A at Once lockS: 
up over its right-hand front contact. At its ex 
treme left-hand front contact relay A places 
ground on the conductors leading to the windings 
of the B. and S relays. At its middle front Con 
tact relay. A prepares a path for the opera 
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2,334,574. 
tion of the relay B On the marking signal for 
lowing the Space. 
The Space of the T signal is long enough to: 

allow the relay D to release to its spacing condi 
tion, but is not long enough to release the relay 
G. The relay D, upon shifting its armature to 
its spacing contact, closes a circuit for the relay 
S from battery over the spacing contact of the: 
relay D, lower back contact of relay. IB, Winding 
of relay IS, to ground over the left-hand front 
contact of relay A. If a W combination had 
been transmitted, it would not be long enough to: 
allow the relay D to fall off and Operate the relay. 
ÍS. Therefore, the relay IS operates if a T 

Í signal is transmitted, but it does not Operate if 
a W signal is transmitted. The marking condi 
tion following the space of the letter T or W oper 
ates relay B by shifting the arnature of the 
?line relay from its Spacing to its marking: con 

5 tact. This completes a circuit from battery over 
the ... marking contact of the relay L, Over the 
middle front contact of relay A, middle normal 
contact of relay B, winding of relay B, and over 
the extreme left-hand front contact of relay EA 
to ground. 
The operation of relay fB, prepares the path...to. 

operate relay 2A on the next space regardless. 
of its length, and also to operate the relay 2S, 
if the next space is a long one. Thus the Space 
of the next character operates relays 2A and 2S, 
if the character transmitted is a T, but Only 
relay 2A is operated if it is a W. The mark foll 
lowing the above space operates: the relay 2B, 
which in turn prepares the path for the opera 
tion of the relay 3A and the possible Operation. 
of the relay 3S. 
The space of the third character operates re 

lays 3A and 3S, if a T is transmitted, but only 
the relay 3A is operated if the character is a W. 
The mark following the above space operates the 
relay 3B, which in turn prepares the path for 
the operation of the relay 4A and the possible 
operation of relay 4S. 

If now a T is transmitted, the space thereof. 
is operates the relays 4A and 4S, but if a W is 
transmitted, only the relay 4A is operated. The 
marking condition of the relay L. following the 
above space operates the relay 4B, which pre 
pares a path for the operation of the relay SA, 
and for the possible connection of battery from 
the armature of the relay D to the lower arma 
ture of the relay 4S, the latter circuit extending. 
over the lower back contact of relay 6B. 
A break signal (longer than the dash asso 

ciated with the character T) will first release 
the relay D so that its armature is shifted to its 
spacing contact. Battery is now connected Over 
the spacing contact of the relay D and the lower 
front contacts of relays B, 2B, 3B and 4B in 
series, and over the lower back contact of relay 
6B to the selecting circuit determined by the: 
lower armatures of the selecting relays. S, 2S, 
3S and 4S. This selecting circuit, however, is 
still open at the back contact of relay G. 

However, if the break signal persists for ape 
riod substantially longer thani, the open circuit. 
condition of the character T, the relay G will 
in turn release its armature, and place ground 
on the lower armature of Selecting relay S. 
This results in the operation of one of the final, 
relays of the group , 2, 3, 4, 5, 6, etc., depend 
ing upon which one was selected by the com 
bination set up On the S relay armatures. If 
all four of the S relays Were operated, the relay 
f, which is connected across the terminals, A. 
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and E of the armatures of the relays 2S and 3S, 
will be operated and locked in this position. 
The manner in which the relay is locked is 
obvious from the circuit. diagram. The locking 
circuit of relay. is independent of the selecting 
circuit. It will, therefore, remain locked up 
until some attendant releases it. The left-hand 
front contact of the selected relay may be used 
for any desired purpose, such as closing a cir 
cuit to some element performing an operation 
in the test room or in a customer's office. . 
The release of the relay G on the final break 

signal also resulted in releasing the A relays by 
removing the ground from their windings at 
the left-hand front contact of said relay G. 
The B and S relays remain operated, however, 
despite the release of the relay. A because of 
the ground connected to the windings of these 
relays. Over the right-hand back contact of re 
lay G. The B and S relays, therefore, remain 
operated until the G relay is again energized 
when the circuit is again closed at the end of 
the break signal. This permits the operation of 
the final relay of the group to 5, inclusive, 
before the B and S relays are released. Relay 
A is of the slow-release type, so that it will hold 
ground on the B and S relays until the G relay 
has completely released and placed ground on 
these relays. By holding the B and S relays up 
until the G relay is finally reoperated at the 
close of the break, the selection and operation of 
the final relay of the group to 15 is completed 
before the B. and S. relays are released. 
We have just seen that when four selecting 

space characters have set up a combination in 
the selector circuit, and these are followed by a 
break signal long enough to permit the relay G 
to release, a selected one of the final relays of 
the group to 5 is energized due to the fact that 
the relay G when released applies ground to the 
lower armature of the selecting relay S. If, 
however, after sending four single space char 
acters- to set up a combination in the selector 
circuit the operator should discover that he had 
sent the wrong combination, he may prevent the 
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and this in turn has been followed by sending 
a new combination. . . . . . . . : 

By using the characters W and T to obtain the 
Short and long Spaces, each combination consists 
of four characters. The circuit, however, can 
be designed to operate on a short space of 22 
thousandths of a second and a long space of 66 
thousandths of a second. If this is done, it is 
pOSSible to obtain two spaces from One character. 
For example, We might chose a character having 
tWO short Spaces; Or. We might choose. a charac 
ter having one short space in the first parts of 
the code and a longer space in the latter part of 
the code; or We may find a character in which 
this arrangement is reversed with the long space 
in the early part of the code and the short space 
in the latter part. By using such characters the 
number of characters which must actually be 
sent for each selection may be reduced to two 
characters for nine of the combinations and 
three for six of the combinations. . . . 

For example, the character K can be used to 
provide two short spaces. The character Emay 
be used to provide a short Space and a long 
Space, and the character.N may be used to pro 
vide a long space and a short space. For the 
Sixteenth combination which requires four char 
acters, either T, O, or M, would be available to 
provide a single long. Space, and the one to be 
used might be determined by the location of the 
other characters of the combination on the Tele 
type keyboard, an effort being made to keep the 
characters near each other. In the chart below 
one column gives sixteen combinations on the 
basis of using the characters W and T for select 
ing purposes. In the succeeding column the cor 
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combination from being effective by sending a 
fifth space character, either a V or a T. As 
neither of these characters opens the line circuit long enough to permit the relay G to fall off, 50 
the relays. 6A and 6B will be operated, and the 
latter at its lower contact prevents the closing 
of the operating circuit, for the selected final 
LLLLLLLLSS SuS The circuit for operating the relay 6A is closed 
when the fifth character causes the line relay 
L to shift its armature to its spacing contact, 

55 

thereby connecting battery over the four upper 
contacts of the relays B to 4B, inclusive, and 
through the winding of the relay 6A to ????????? 
over the left-hand make contact of the relay 
G. Relay 6A locks up, and as Soon as the space 
comes to an end and the marking condition be 
gins, the line relay L. shifts its armature to its 
marking contact, thereby connecting battery 
over the left-hand make contact of relay 6A, 
through the upper normal contact of the relay 
6B, to ground over, the left-hand front contact 
of the relay A. l. The relay 6B is locked up at its 
upper front contact, and, as already. Stated, at 
its lower contact it opens the operating circuit 
for the final relay which would otherwise have 
been selected. It will now be impossible to com 
plete a circuit for any of the final relays until a 
break signal has been sent to clear the relays, 
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responding combinations of characters are given 
using two. Spaces per character in certain in 
stances. The use of the combinations shown in 
the final column involves no change in the prin 
ciple of the selecting circuit. It merely involves . 
a change in the timing of the slow-release relays 
D, G and A... The combinations are as follows: 

l. VVVV KK 9. TVVV NK 
2. vvvT * * KE - * lo : -TWvT º : " NE ! " 

* 3. vVTv - si KNI : * ill. TVTV -- NN 
- 4. WWTT I 9 KMM : . . . . 12. ... TWITT "... NMM :: - 
5. VTWV ... EK. – | l3 - TTWW i MMK 
6., WTVT: EE 14. TTVT : TTE. 

* 7. VTTV EN 15. TTTV MMN 
8. VTTT ETT I 16. TTTT TTTT . 
It will be noted that no acknowledgment or 

answer-back signal, such asis provided in the se 
lecting circuit to Fig. 1, is provided for the circuit 
of Fig. 2. This is for the reason that in general 
the Operation of the selector is sufficiently reliable 
to make such an answer-back signal unneces 
sary. An answer-back signal may be provided, 
however, in. a very simple manner by merely pro 
viding means to send a short open signal from the 
selector circuit into the Teletype circuit , TI after 
the final relay desired has been selected. This 
would be received on the typewriter machine at 
the sending station as an M. or an O, thus indi 
cating the operation of the selector. :: - "?? : '; 

It will be obvious that the general principles 
herein disclosed may be embodied in many other 
organizations widely different from those illus 
trated without departing from the spirit of the 
invention as defined in the following claims. 
What is claimed is: . · · · 
1. In a signaling system, a signaling circuit 

over which various selective signaling codes each 
consisting of the same fixed number of units may 
be sent, each code unit being either a dot or a 
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units of Said Selective signaling Code but of an 
order of time magnitude materially different 
from that of said unit, and means to defeat a 
final selection in accordance with any selective 
signaling code received unless said Selective sig 
nailing code is followed by a circuit condition of 
the same character as the units of a selective sig 
naling code but of an order of time magnitude 
materially different from that of said units. 

6. In a signaling System, a signaling circuit 
Over which various selective signaling codes each 
consisting of the same fixed number of units may 
be sent, each code unit being either a dot or a 
dash so that the total number of codes possible 
Will be 2n where n is the number of code units in 
each code, the dashes of each of Said Codes being 
of an Order of time duration materially different 
from the usual dashes of a Morse code, a selective 
apparatus for making a plurality of different se 
lections of elements to be selected by means of a 
corresponding number of Said codes, said select 
ing apparatus including a plurality of sets of se 
lecting relay apparatus, one set for each code 
unit of a code, means responsive to said code 
units, whether dots or dashes, to successively 
connect said sets of selective relay apparatus to 
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said signaling circuit as successive units of Said 
selective signaling code are transmitted, means 
whereby each set of selecting relay apparatus 
may determine part of a final selection of a de 
sired one of said elements to be selected in ac 
cordance with whether the corresponding signal 
element is a dot or a dash, means to complete 
said final selection, means to condition Said sets 
of selecting relay apparatus after each Signaling 
code has been received so that they will not be 
operated by the next selective signaling code un 
less said selective signaling code is preceded by a 
circuit condition corresponding to one of the 
units of said selective signaling Code but of an 
order of time magnitude materially different 
from that of said unit, and means to defeat a 
final selection in accordance With any selective 
signaling code received unless said Selective Sig 
naling code is followed by a circuit condition of 
the same character as the units of a selective Sig 
naling code but of an order of time magnitude 
materially different from that of said units. 

7. In a signaling system, a signaling circuit 
over which various selective signaling codes each 
consisting of the same fixed number of unitS may 
be sent, each code unit being either a dot or a 
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dash so that the total number of codes possible 
will be 2n where n is the number of code units in 
each code, the dashes of each of said codes being 
of an order of time duration materially different . 
from the usual dashes of a Morse code, means 
comprising a teletypewriter transmitter for send 
ing said dots and dashes, a selective apparatus 
for making a plurality of different selections of 
elements to be Selected by means of a correspond 
ing number of said codes, said selecting appa 
ratus including a plurality of Sets of selecting 
relay apparatus, one set for each code unit of a 
code, means responsive to said code units, wheth 
er dots or dashes, to successively connect, said 
sets of selective relay apparatus to said signaling 
circuit as Successive units of said selective signal 
ing code are transmitted, means whereby each 
Set of selecting relay apparatus may determine 
part of a final selection of a desired one of said 
elements to be selected in accordance with 
whether the corresponding signal element is a 
dot or a dash, and means to complete said final 
Selection. 

8. In a signaling System, a signaling circuit 
over which various selective signaling codes each 
Consisting of the same fixed number of units may 
be sent, each code unit being either a dot or a 
dash so that the total number of codes possible 
will be 2n where n is the number of code units 
in each code, the dashes of each of said codes 
being of an order of time duration materially dif 
ferent from the usual da Shes of a Morse code, 
means comprising a teletypewriter transmitter 
for sending said dots and dashes in the form of 
printer character codes, a selective apparatus for 
making a plurality of different Selections of ele 
ments to be selected by means of a corresponding 
number of said codes, said selecting apparatus 
including a plurality of sets of selecting relay 
apparatus, one set for each code unit of a code, 
means responsive to said code units, whether 
dots or dashes, to successively connect said sets 
of selective relay apparatus to said signaling cir 
cuit as successive units of said selective signaling 
code are transmitted, means whereby each set of 
Selecting relay apparatus may determine part of 
a final selection of a desired one of said elements 
to be selected in accordance With whether the 
corresponding signal element is a dot or a dash, 
and means to complete said final selection. 

JAMES T. NEISWINTER. 

  


