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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 fransmission 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 1

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 eircuit and the second selecting relay is
prepared. . The sending of & long dash will now
operate this second relay, but if a dot is frans-
mitted, the relay will not. .operate. In either
case the second relay is disconnected from the
circuit and the third relay is presented. This
cperation 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. - ) ) T
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 selectéd 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 upinthe equip-
ment the sending of a single additional dot will
prevent the equipment from operating. - .- ‘
The cperation 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 T
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 normial 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 chrain about to be described. )

The selecting relay circuit consists ¢f a chain of
five ‘sets of relays; each set consisting of three
relays. The fitst. four sets of three relays each
set up the selection, while the fifth set of three
relays eflects the final operation of the selected
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closed, the armature of the line relay L will be
resting upon its marking contact and slow-re-
lease relays D and G will be deenergized 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-
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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 14, IB and
IS.. 'The second set consists of relays 24, 2B, 28,
ete., the final set of three relays being designated
64,-6B and 65, The A relays of the chain are
connected to. the marking contact of the. line
relay L-and dre operated by ahy marking signal
regardless of whether if 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
8A, 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 any one of a number of final selected:
relays °1,: 2, 3, &, 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 attémpt 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..

Purther- details: of this. circuit. will: be. under-
stood: from the. following description of its op=.
eration.

Assuming. that the. line circuit is' normally
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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 2 space signal. The
armature of the line relay is thereby shifted mo-
mentarily to ifs' 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
G to 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
relay-L: to its marking contact, thereby closing a
eircuit from positive battery, marking contact
of relay L, upper back contact of relay IB, wind-

. ing of relay IA 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-
seribed, the winding of each relay and the arma-
tures' ‘and- contacts controlled thereby are en-
closed within & dotied rectangle to avoid confu-
sion between contacts of different relays.  Relay
A ‘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 IB.

The relay A operates upon a marking signal
regardless of its length; since it is operated over
the- markitig contact of the quick-operating re-
lay L. ‘Whether or not the actual selecting re-
lay I3 is operated or not depends upon the Iength
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 1S. 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 IS from positive

battery, over the marking contact of relay D,

lower back contact of relay IB, winding of relay
IS 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-acting 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
apprex—imately_ two- seconds, however, relay G
wouldi also release, thereby causing relays 1A and
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1S to release, so that the ¢ircuit 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 L from marking to spacing.
This completes a circuit for the relay IB 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 21 and 20 to the left-liand make.con-
tact of relay {A, through the middle normal con-
tact of relay 1B, winding of relay (B,and thence
to ground over the make contact of relay G. Re-
lay IB 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 tA-to
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relay 2A. At the same time its lower armature.

transfers the circuit over the spacing contact of
the line relay L+ from relay IS 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 28,
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-
Iy 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 L from relay 3A to relay-8A.
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:dash or dot transmitted shifts -

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 48 from its
marking. contact, over the lower front contact
of relays iB, 2B and 3B in series, and over the
Jower 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 L 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 8A. - At
the same time the connection over the marking

25

30

35

40

45

50

55

60

65

~four of the S relays.

3

contact of re]ay D is sh1fted from’ relay IS to
relay 6S.

This completes the selectmg operatmn and the
individual relays 1S, 28, 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 Wh1ch w111 be hereafter de-
scribed.

At this point several dlfferent condmons 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 relay L to its marking position. - This
operates the relay 6A over the four upper front
contacts of relays IB, 2B, 3B-and 4B. 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 I; 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 1, 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, T and 8 are connected from terminals
B of relay 3S to the termihals E, F, G and H, re~
spectively, of relay 2S. Final relay 8 is. con-
nected from terminal C to terminal E, and so-on
for any other relays of the final group Wh1ch may
be provided.

Let us now assume that the code tra,nsmltted
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 68, 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 I, terminal E,
make contact of the middle armature of relay 2S,

mhakeé contact of lower armature of relay IS, and

thence to ground over the lower right-hand back
contact of relay 6B and the make contact of relay
G. Relay I is now operated and locked up at its
left-hand front contact. -“This contact also sup-
plies battery to a controlled auxiliary .circuit 1’
to perform any signaling or other desired opera-
tion. ‘It'may be noted-in passing that the select-
ing circuit for the relay I does not close im-
mediately after the relay D:shifts its armature
from ‘spacing to marking, because the relay 6S.is
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 | is operated it completes & 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 IB; 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 1; and then to ground .over the
make contact of relay G. . The operation of the
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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 fina] closing of the telegraph

circuit T by the sending operator, plus the time -

required for the relay €S to operate, plus the
practically negligible time required for the se-
lected final relay to operate. This interval is not,
however, long enough to permit the slow-release
G to become deenergized. .

Note that when the telegraph cir cult T is closed
the armature of relay L rests on its marking con-
tact .and the relay D is deenergized so that its
armature 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 L to its spacing contact,

whereupen relay D. is 4t once energized and

shifts its armature from its marking to its spac-
ing contact..
marking contact of relay D from the relays 63
and 1. 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 L to its marking
contact so that relay D affter a moment reléases
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 “chckmg” on. the telegraph
circuit.

It will be noted that the closing of the tele-
graph circuit which occurs when relay I.releases
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
over said spacing contact to the conductor. 20 to
operate the relay 6B will be held openby:the
lower right-hand .contact of the relay I,:thus
preventing relay 6B.from operating under-the
conditions preducing: 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 cif-
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 I,
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 fo
the fact that the relay GS is slower  to 1elease
than the relay I.

The “clicking” operation aDove descnbed 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 I) 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, IS
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 he
omitted in which case the selected final relay will
also operate periodically with relays 6S and T
during the “clxckmg” operation, :
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This removes the battery ‘at the
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~If the operator should hold the telegraph cir-
cmt 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 68
and I and a circuit is consequently clcsed 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
28, 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 I. Relays 6S and I will be released
and cannot again be operated until a new selec-
tion takes place.. The selected relay { is also re-
stored to normal. If following this opening of
the tfelegraph 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 €S 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 relay L, lower normal con-
tact of relay I, right-hand contact of relay 6S
to conductor- 23 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-

5 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:

csee 9
10
11
12
13
14
15
16 s o

The first of these combinations, which consists
of four dots, is preferably not used because of the
possibility .that such a combination weuld result
from ordinary Morse signals and thus cause false
operation.
False operation of the eqmpment by Morse sig-

——
o o m——— e er—— —
® 8 e e et e s n
e 0 wm— — —— ¢ —
¢ — e — e
® wrr— — — 0 ——

Q0 =35> CUHS QO DD =t




2,334,574

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 Moxrse 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 g 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 swnal 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-

telegraph circuit is closed for approximately two

seconds, and this condition will not normally oc- .
- 385

cur until the end of the message.

For the reasons above stated, the selecting sys-
tem 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-
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uslly 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 g dial is necessary.:

~“With the system as described using the code,
four short and long signals; & 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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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 employmg
these two principles is illustrated in Fig. 2.

The arrangement shown in Fig. 2 dlﬁers 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 mcluded 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 teletypewnt;er code
corresponding -to' the letter V.,

The normal teletypewriter code con51sts 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 c1rcu1t stop 1mpulse
whose length is about-one and one-half umts,
or 33 thousandths of a second, making a total of
about 165 thousandths of .a - second. The five
character - determining 1mpulses may  be: elther
open or. closed circuit impulses dependmg upon
the character to- be- printed.

The letter V is well - -adapted to- ’cransmxt a
short space -signal, since.its group.-of five char-
acter determining 1mpu1ses con51sts of one open
circuit impulse followed by four closed circuit
impulses. - We will then have an: open cireuit-im-
pulse forty-four seconds long con51st1ng of the
start impulse and. the first cha.racter forrmng
impulse of the letter V. Thls W1ll be followed by
four closed - circuit unpulses ‘comprising ‘the re~
maining character. determmmg 1mpulses and the
stop impulse of about 33 mmlseconds, or a total
elapsed time of 121 thousandths of a second for
the closed circuit- cond1t1on Sxm1la.rly ‘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 -85
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-
nals 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 132 thousandths:
of a second and the T space of 110 thousandths

of @ -second, the slow-operating or slow-release !

relays would necessarily have to be -carefully de-~
signed.  In-some instances it- may be desirable
to ‘more -accurately eontrol the- timing by using:
gas-filled frigger tubes of a well-known type.

The- details-of the circuit of Fig:. 2. will be clear
from 2 description of its operatlon which 1s as
follows:

Assume that in Fig, 2-the telegraph terminal
with its line relay L-is connected to a Teletype

transmitter and that the cirecuit is normally s

closed. It will be noted-that the marking and
spacing contacts of the line relay L and the-slow~
release relay D are reversed with -respeet 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 D-is, therefore, normally
energized so that its armature is on its mark-
ing contact, and it in turn completes the circuit
to the relay &, which is also'nermally energized.
Under these conditions the A, B and S relays 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 itsleft-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 cloge of the Teletype cir-
cuit following- the-break-again- operates the L
D and G relays. Since the relay | A was previous-
1y released and the & 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 g
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 contaét of the line relay L; upper back
contact of: relay B, through the winding of re-
lay 1A and over the normal operated contact of

the relay G to ground. Relay 1A at once locks:

up over its right-hand front contact: At-its ex-

treme left-hand front contact relay IA places-

ground on the conductors leading to the windings
of the Band S relays. At its middle front con-
tact ‘relay A prepares a path- for the opera-
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tion of the relay iB on the marking signal fol-

lowing the space.

The space of the T signal is long enough to
allow the relay D to release teo 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

I3 from battery ever the spacing contact of the:
velay D, lower back contact of relay IB; winding

i of relay IS, to ground over the left-hand front

contact of relay fA. If a V combination had
been transmitted, it would net be long enough te:
aliow the relay D to fall off and operate the relay
iS. Therefore, the relay IS operates if a T

¢ signal is transmitted, but it- does not operate if

a V signal is transmitted.. The marking condi-
tion following the space of the letter T or V oper-
ates- relay B by shifting the armature of the
line relay from its spacing to its marking con-
tact. ‘This completes a circuit from battery over
the - marking - contact of the relay L, over' the
middle front contact of relay 1A, middle normal:
contact of relay 1B, winding of relay IB, and.over
the extreme left-hand front contact of relay IA

5. to ground.

The operation of relay {B prepares-the path to:
operate relay 2A on the next space regardless
of its length, and also to operate the relay 1S,
if the next space is a long one. Thus the space
of the next character operates relays 2A and 28,
if the character transmitted is a T, but only

relay 2A is operated if it is a V.. The mark. fol~

lowing the above space operates: the relay 2B,
which in- turn prepares the path for the opera-

- tion of the relay 3A and the peossible operation:

of the relay 3S.

The space of the third character operates re-
lays 3A and 38, if a T is transmitted, but only
the relay 3A is operated if the character is a. V.
The mark following the above space operates the
relay 2B, which in turn prepares the path for
the operation of the relay 8A and the possible
operation -of relay 4S.

If now a T is transmitted, the space thereof

5 operates the relays 4A and 4S, but if a V 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 6A,.
and for the possible connection of battery from.
the armature of the relay D to the lower arma-
ture of the relay 4S, the latier circuit extending:
over the lower back contact of relay 6B.

A break signal (longer than the dash. asso-
ciated with the character T) will flrst 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 1B, 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. {3, 28,
3S and 4S. This selecting circuit, however, is
still open at the back contact. of relay G. :

However, if the break signal persists for a pe-
riod- substantially longer than the open. cizcudt:
condition of the character T, the relay G will.
in turn release its armature and place ground
on the lower armature of selecting relay IS.

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

I, which is connected across the terminals A
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and E of the armatures of the relays 2S and 38,
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 IA 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 19, inclusive,
before the B-and S relays are released. Relay
1A 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 15 is energized due to the fact that
the relay G when released applies-ground to the
lower armatute of the selecting relay 1s. I,
‘however;-after sending four gingle: space char-
acters-fo set Up a combination in the selector
circuit the operator should: discover that he had
sent the wrong combination, He may prevent the

10

15

20

25

80

35

40

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, -

the relays, 6A and 8B will- be, operated, and the
latter at ity lower contact prevents the closing
of the operating circuit for the selected final
relay. o Loe e
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,
thereby. connecting battery over the four upper
contacts;. of the relays: IB to 4B, inclusive, and

through the winding of the relay BA to-ground o~

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 64,
through the.upper normal contact of the relay
6B, to ground over:the left-hand front:contact
of the relay |A. The relay 6B is locked up at its
upper ‘front contact. and,.as already. stated, at
its lower contact it opens the operating cireuit
for. the final relay which would. otherwise have
‘been selected.” It will now be impossible to com-
plete a circuit for @ny-of the final relays until a
break sigrial Has beéen sent: to clear the-relays,
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and this inturn-has been followed by sending
a new combination. .~ . - o Lo

* By using the characters V 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 thi§ 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 part-of
the code and a longer space in the latter part.of
the code; or weé 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 thelatter 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. S
. For example, the character K can. be used to
provide two short: spaces. ‘The character E may
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 kéyboard, 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 V and: T for select-
ing purposes. In the succeeding: cclumn:the: cor-
responding combinations of characters.are given -
using two spaces per -character in .certain “in=
stances. The use of theicombinations 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 1A, The.combinations are as follows:-
1.VVWY TRK 0 90 TVYV CTONK -
©2. VWT KE - - 104 -TVWT - - NE -
S8 -VVIV - KN 11, 'TVTV -~ NNo--

~- 4 VTT o KMM A2, TVTT " “NMM .

5, VIVV. s BRoo w0180 TTVV o «MMKE -
€. VIVT 7 =EE: 14. TIVT ... TIE-

7S VITV O ENe . 15, TTTV . - MMN
- 8. VITT. . -EIT .. 1. TTTT.  TTIT:

. It will be noted that no-acknowledgment or
answer-back: signal; such as is 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 issufficiently reliable
to -make such an answer-back signal unneces- -

sary. -An’ answer-back ‘signal may be provided,
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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 . T after
the final relay desired:has been  selecteéd. . This
would be received on the typewtiter machire ab
the sending station.as-an M. or an O, thus indi-
cating the operation of the selector. i

Tt 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 ¢laims.

“What is claimed is:’ P L TL e
"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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dash so that the total number of codes possible
will be 22 where 7 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:ahd from
a normal succession of units of a teletypewriter
code, a selective apparatus for making.a plurality
of different selections of elements to-be selected
by means of a .corresponding number of said
codes, said selecting apparatus including :a plu-
rality 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 suc-
cessively connect said sets of selective relay ap-
paratus-to. said signaling circuit .as successive
units of said selective signaling code are trans-

mitted, means whereby each set of selecting re--

lay ‘apparatus may determine part of -a final se-
lection of -a desired one of said elements to_ be
selected in accordance with whether the -corre-
sponding signal element is.a dot or.a dash,. means
to complete said ' final- :selection;. ‘and means
whereby the person sending any:selective signal-
ing code may defeat said final selection after the
lapse of a time period of any length followmg the
Adast unit of the code. :

2. In a signaling - system a s1gnahng c1rcu1t
over which varieus selective signaling codes esch
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 2° where 7 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 dashes of a Morse code, a
selective apparatus-for making & . ‘plurality -of
different selections of -elements-fo be selected-by
means-of a corresponding number of «aid codes,
said selecting-apparatus including .a piurality -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 succes sively

connect. said. sets of selective relay apparstus to-
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transmitted, means ‘whereby each set of select-
ing’ relay “apparatus may :determine part of a
final selection of a (desired one of said -elements
to:’he -selected :in :accordance with whether the
corresponding signal element is'a dot or a dash,
means-to complete said final selection, and means
to-defeat a final selection.in accordance with any
selective signal code’ received wunless said selec-
tive signaling code ‘is followed by a, circuit condi-
tion of the same character as the units of a se-
lective. sighaling code but of an order -of time
magnitude materially different. from that of said
units, '

- 4;1In a s1gnal1ng ‘system, a s1gna11ng circuit
over which various.selective signaling codes each
consisting of the same fixed number of units may
be sent, each.code unit being either g dot or a
dash. so that the total number ‘of codes possible
will be 22 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 selec-
tive apparatus for making a plurality of different
selections of elements to be selected by means of
a .corresponding number -of said .codes, said se-
lecting apparatus including a plurality of sets. of
selecting relay apparatus, one set for each code
unit. of -a code, means responsive to szid code
units, whether dots or dashes, to successively
connect said - sets of selective relay apparatus to
said signaling circuit-as successive units of said
selective sighaling 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 correspoending signal
element is a.dot or a dash; means to complete
said final selection, and means to defeat a final
selection in accordance with any selective sighal-
ing code received unless said selectlve signaling

_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- magmtude

s2id 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 seiection of 8 de=
sired one of said elements to-be: selected:in ac-
cordance with whether the corresponding: signal

element-is a dof or a dash, means to complete -

said final selection, and means ‘Whereby the Per-
son sending any.selective signaling code may:de-
feat said. final selection after the lapse.of-a time

~materially different from that of said units:

~-5..In_a . signaling system, a slgnahng circuit
over whlch various selective signaling codes.each
consxstmc of the same fixed number. of units may
be senu, each code- unit being either a dot or a

_dash %o that-the tofal number of codes possible

50

period of any lengtn followmg the last umt of o

. the code.

3..In a s1gnahng system a. 81gna11ng cucult-

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
s idash so that the total number of codes possible
will be 2" where 7 is:the number of code units in
each code, the dashes of each of said codes being
©f an order of time duration materially different
from the usual dashes of a Morse:code and from
a normal succession of linits. of a teletypewriter
code, -a selective -apparatus for making a plural-

ity of different selections -of -elements -to be se-

lected by means of 'a:corresponding number. of
said-codes, said:selecting -apparatus including 2
plurality of sets of selecting relay-apparatus, one
set for each code unit. of ‘a-code, means respon-
sive to said code units, whether dots or dashes,
to successwely «connect said .sets of selectwe re~
lay .apparatus to said signaling cucmt as -succes-~
sive. units of said selectlve s1gnal1ng code are
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will e 21 where 7 is the number of.code unitsin
each code, the dashes.of_ each of said codes being
of an order of time duration materially different
from the usual-dashes of & Morse code ‘and from -
a normal succession of units of a teletypewnter
code; a selective apparatus for making g plurality
of dﬁferent selections of elemeénts to be ‘selected
by means of a corresponding ‘humber of said

_codes, ‘said selecting apparatus including & plu-

rality of sets-of selecting relay apparatus, one set
for-each code unit of a-code, means responsiveto
said-code units, whether -dots -or- dashes, to suc-
cessively:connect said sets of selective: relay appa-

‘ratus $o said signaling circuit :as- successive-units

of said selective signaling -code are transmitted,
means whereby each set .of selecting relay appa-
ratus may determine part of a final.selection of a
desired one of said elements to be selected in ac-

- . cordance with. whether the. correspending .signal
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‘element: is-a dot er a dash, means to: complete

said final selection, means to condition said setls

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
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units of said selective signaling code but of an
order of time magnitude materiaily different
from that of said unit, and means to defeat 2
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.

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 2» where 7 is the number of code units in
gach 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 appatatus 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 fo 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 sighaling 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 2° 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
coraprising 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
cireuit 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. : i B :

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 2» where 7 is the number of code units
in each code, the dashes of each of said codes
keing of an order of time duration materially dif-
ferent from the usual dashes 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.
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