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CEICAGO, ILLINOIS, ASSIGNOR,. BY DIRECT AND MESNE AS-
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TION OF ILLINOIS.

Specification of Letters Patent.

SIGNALING SYSTEM.

App,lication filed April 15,1911. - Serial No. 621,186.

To all whom it may concern:

Be it known that I, MauricE Levisox, a
citizen of the United States, residing at Chi-
eago, in the county of Cook and State of
Iliinois, have invented certain new and use-
ful Tmprovements in Signaling Systems, of
vhich the following is a specification.

My invention relates to-improvements in
signaling systems and more particularly
£y signaling systems adapted for installa-
tion in hospitals and in other environments
where the object of signaling from a sending
station to a relatively remote receiving sta-
tion is to secure the presence of an attendant
at the sending station. Since hospital serv-

_ice is one in which my invention may be ap-
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plied to exceilent advantage, I will here-
after particularly describe my invention as
employed in such service, but by way of

In my prior application, Serial No.
390,431, filed August 28,1907, Lhave disclosed
and claimed a system whereby an elec-
trically controlled annunciator (4. e., any at-
tention attracting device, as a lamp or other-
wise) located.at a receiving station, may be
set by a patient or operator at a relatively

convenient example.

- pemote sending station, through the opera-
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tion of a signal initiator, and when set,
may be released only by the operation of a
reloasing switch at the sending station ef-
fected by the attendant, and this general
arrangement I retain in my present system.
One of the objects of my present system is
to provide, in association with devices of the
general character above referred to, means
for registering the time interval between
the transmission and release of every signal
or call from each sending station, and its
relation in point of time to all other calls.
Another object is to provide means for ef-
fecting o supplemental or supervisory sig-
naling operation upon the lapse of a pre-

determined time between the transmission
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and the release of any’ call, to indicate the
fact of tardy service, and to identify the
stution from which such call was sent.

A further object of my invention is to
provide simple. mechanisms, and  advan-
tageous electrical co-relation between such
mechanisms, for attaining the desired ends.

ther objects of my invention will become
apparent to those gkilled in the art from

thn following description, taken in conjunc-

tion with the accompanying drawings.

In the drawings, Figure 1 is a diagram-

“matic illustration of an embodiment of my

invention in a hospital signaling system.
Fig. 9 is a diagrammatic illustration of
parts of the system, showing the annuneiator
lights in a circuit separate from the signal-
ing circuits. Fig. 3 is a skeleton diagram,
showing the signal circuit in its self-main-
tained, annunciator-actuating condition be-
fore release of a signal. Fig. 4is a simijar
view showing the condition of the tell-tale
or supervisory signal circuits resulting from
a prolonged call. Fig. 5 is a skeleton dia-
gram showing the tell-tale or Supervisory
signal circuits in self-maintained condition
following a release of the main signal.

In general it is my preference that all of
the electrical appliances of the system be
operated from a common battery so that to
some extent common wiring is used for dif-
ferent circuit connections, and in the em-
bodiment shown in Fig. 1, 10 indicates the
common battery and 11 and 12 indicate com-
mon leads or main wires extending from
the respective battery terminals, and which
I may for convenient designation - re-
spectively term the positive and negative
mains. The primary or signaling circuit
comprises a connection 11" from the posi-
tive main 11 running to the principal signal-
receiving station, such as the nurse’s cabi-
net, and there divided into a plurality of
branches of any desired number, all” ar-
ranged in parallel, as indicated by the two
wires 14 and 14°. Each of said parallel
individual branches extend to a signal
initiator at a relatively remote sending sta-
tion, such as a patient’s room, whence each

signaling branch continues by wire 15, or

5%, ete., to a common return wire 16, con-
nected back to the negative main 12. ‘The
devices connected with the several signaling-
circuit-branches are all alike, and, therefore,

‘T will describe in detail only the parts asso-

ciated with branch 14, it being understood
that like parts of branch 14* are designated

by like numerals of reference, distinguished

by the exponent @, and that the system may
be multiplied ‘indefinitely as to number of

branches. The circuit branch 14 has con-

nected therein, at the sending station, a sig-
nal initiator in the form of a push button,
or.other appropriate switch, 17, conveniently
located for operation by the patient; and at

the receiving station or nurse’s cabinet, it

Patented Sept.1,1914. -
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embodies an electro-responsive annunciator-
actuating device, such as the relay 18, con-

“trolling a nurse’s annunciator, such as a
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lamp.  Preferably also a pilot relay 19 is
included in the common connection 117, so
that obvicusly the closure of the patient’s
sending switch or signal initiator 17, closes
the circuit 10, 11, 117, 19, 18, 14, 17, 15, 16,
12, 10, energizing the relay 18 individual to
the sending station, and also the pilot relay
19 common to all of the stations.

1t is important in my system, that when

once a signal is set—that is, an annunciator-

is caused to perform its characteristic func-
tion—by a line relay 18, it shall remain
set until released by the operation of a
releasing device located at the sending sta-
tion, for operation by the attendant whose

- presence at the transmitting station is de-

manded by the signal sent. To this end,
I provide a signal release circuit, includ-
ing the relays 18 and 19, but normally open,
automatically closable upon the closure of
the signal initiator 17, said release cireuit
being self-retaining in closed condition sub-

ject to a normally closed releasing switch-

20 at the sending station. One convVenient
manner of effecting this automatic control
is to provide for relay 18 a switch 292 clos-
able when the relay 18 is energized, one
switch limb 22’ having connection by wire
23 to the releasing key 20, at the patient’s
room, and from the closed contact thereof
by wire 24 to the main-circnit branch 14, the
other limb of switch 22 having conrection by
secondary circuit branch wire 25 and common

© wire 26 to the negative main12ofthe battery.

Thus it will be apparent that once the re-
lay 18 is energized by closure of a signal

¢ initiator .17, as heretofore described, the

automatic . closure of: relay-switch 29 es-
tablishes a circuit for the relay magnet
through the path 10, 11, 11/, 19, 14, 118,
.14, 24, 20, 23, 22°, 997, 95, 26, 12, 10, to
maintain the relay 18 energized until the
release circuit last described is broken by

~ the opening of the release switch 20 at the

50

606

sending station. Such self-retaining cir-
cuit, closed at release switch 20, is shown
‘in Fig. 8. Thus it will be apparent that
when a relay 18 is energized to set a nursels

annunciator it can not be denergized un-.

til ‘the nurse goes to the sending station
and operates the release key by the patient’s
bed-side. - ' '

~~ The signals proper, or annunciators,. con-

trolled by t'e respective individual relays

18 and pilot relay 19, are preferably lamps,
there being a nurse’s lamp 28 at the signal-
receiving station or nurse’s cabinet for each
relay 18, a pilot lamp 29 for the pilot re-
lay 19, and, preferably, a door lamp, 21,
for each signal initiator 17, all arranged
to be included in parallel circuit upon the
transmission of a signal from the appro-

_Statioms. ]
_branches 31, 31* are run to the respective

1,108,008

priate sending station, and to remain en-

ergized until extinguished by the releasing
operation. Where the lamps are energized
from the same source of power as the sig-
naling circuits, connection may conveniently
be made as shown in Fig. 1, a common
lamp circuit wire 30 being run from posi-
tive main 11 with a continuation 30’ run-
ning in common: to all of the transmitting
From. ‘the common wire 830

nurse’s lamps 28, 282 etc., and thence lamp

| 28 is connected by wire 32 to .the switch

limb 227 of relay switch 22, heretofore re-
ferred' to. The pilot lamp 29 is located,
together with a syitch 38 controlled by
the armature of pilot relay 19, in.a con-
nection 34, bridged directly across the wires
30 and 26. Kach patient’s lamp 27 is con-
nected by wire 35 between the common lamp
circuit wire 307 and the release circuit wire
28 individual to the particular sending sta-
tion. Thus, when relays 18 and 19 are en-
ergized by tlie closure of a signal ini¢iator,
17, so closing the respective relay switches,
22 and 33, the lamp 29 is bridged by con-
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nection 33; 34 across the common lamp cir- . -

cuit wires 30 and 926, connected with oppo-
site terminals of the batterys nurse’s lamp
28 is bridged between said wires 80 and
26 by connections 31, 28, 39, 227, 9277, 95
and lamp 27 is paralleled with lamp - 28
by connections 307, 27, 85, 23, 92/, 2977 25,
26. Thus all the said lamps are energized
by circuits controlled by switches of relays"
18 and 19, and remain energized until the
releasing operation, heretofore described,
deénergizes said line relays 18 and 19, -and -
opens the respective relay switches. _
It will be apparent that whenever deemed
desirable the lamp circuit may be installed
entirely separately from the balance of the
circuit connections, as shown in Fig, 2, such
arrangement being desirable for instance-
where an alternating current is to be used
in lighting the lamps. Under such condi- -
tions, the lamp circuit wire 30%, with . its
branches 81%, is connected to one terminal-
of the auxiliary source of current supply
10%; the lamp controlling switches 22% for
the respective relays 18 are made separate
from the switches 22, a connection 25* be-
ing made from each switch 22% to the re-

‘maining terminal. of source of supply 10%,..

| and the connection 35 for each room’ lamp
. 27 being

run back to the wire 82« to ‘throw -
the lamp 27 directly in pardllel with lamp

*28. The connections for the parts energized

Fig. 1. : o :

For the supervision of the service of at-
tendants in response to signals transmitted,
I provide supervisory appliances which
may conveniently be installed in a super-
visory .station” such as the quarters of the

by battery 10 may- be made as ‘shown in
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superintenderit, whereby complete record of
signals may be kept, and whereby super-
visory signals may be displayed whenever a
call is not followed by a releasing operation
within such definite time limit as may be
set by the supervising authority. The reg-
istering of calls is highly important to the
patient, to the attendant, and to the au-
thorities, in checking up the demands of
individual patients, the diligence of the in-
dividual attendants, and guiding the most
advantageous distribution of attendants,
and the like, while the supervisory signal
devices insure authoritative attention to de-
linquencies of atténdants, and reference to
the registers gives the supervising anthor-
ities fair means of determining whether ap-
parent delinquencies are due to press of
work. T

The registering mechanism herein shown

comprises in general tape-feeding means,.

_automatically operating, step by step, at |

constant time intervals, tape-marking means .

individual to each signaling station, each

controlled by an electro-responsive device, ;

and circuit connections for each such elec-
tro-responsive device controlled by the sig-:
nal responsive relay of the appropriate !

signaling branch, and preferably controlled :
alsc by a switch closed at regular time in- |

' ! determined time of continuous operation to
40 indicates a suitable tape:

tervals.
Specifically

1

carried by a roll 41 driven by a ratchet-and-

pawl mechanism 42" operated by an arma- .

ture lever 42 for an electro-magnet 43 hav-

ing one terminal connected by wire 44 to the .

negative main 12, its other terminal con-
nected by wire 45 with one limb of a switch
46 automatically closed at regular timed in-
tervals—say half-minute intervals—by a
clock movement 47, the remaining limb of
switch 46 having connection by wire 48 with
the positive main 11. Obviously, at the
regular time intervals the clock closes switch
46, thereby energizing magnet 43 (through
circuit 10, 48, 46, 45, 43, 44, 12, 10) and
causing an advance or feeding movement
of the tape 40. The register is provided
with markers 50, 50%, etc., one for each send-
ing station, each marker being actuated by
an electro-magnet 51 connected in- circuit
controlled by a switch operated by the line
relay 18, for the appropriate sending sta-

tion, and also preferably controlled by &

switch common to all of the magnets 51, in-
termittently closed at rvegular intervals.
Specifically, 2 common connection 52 ismade
from wire 44, through a switch 53, adapted
to be closed by armature lever 42 on each
attraction thereof at half-minute intervals,
and from said switch by wire 54 and mul-
tiple branch connections to the respective.
operating magnets 51, 51, etc. The remain-
ing terminal i

tion by wire

of said magnet 51 has connec-
55 to one limb of switch 56,

.8

controlled by relay 18 of the appropriate
signal circuit branch, the other limb of said
switch, 56, having connection by wire 57
to the appropriate branch wire 31. Of
course the other magnets 51%, etc., have like
connections for control by relays 18% etc.
Thus, when a signal is set by the operation
of any relay 18, (which it will be remem--

70

bered remains energized until the signal is -

thereafter released) each closure of the in-
terval switch 53 accompanying a feeding
movement of the tape, closes a circuit 10,
44, 52, 53, b4, 51, 55, 56, 57, 31, 30, 11, 10,
energizing operating magnet 51 and caus-
ing the marker 50 to make a dot, or per-
foration, on the tape. Therefore, the num-
ber of dots on the tape will indicate in half-
minutes intervals the time elapsing between
the initiation and release of-a call, only the
marker 50 appurtenant to the particular
station calling being operated..

The supervisory or tell-tale signaling
means comprises in general a time switch

| for each signal circuit branch arranged to

be set in operation by the initiation of a
signal, and to be restored tQ normal posi-
tion if the release of the signal takes place
before the time switch completes its func-
tional operation; said time switch func-
tionally operating upon the lapse of a pre-

actuate a supervisory annunciator, which
when set can be released only at the super-
visory station, and that only in the event
the nurse has already released the primary
signal.

In the specific construction herein shown
the time switch mechanism, 60, comprises
a shaft 61, driven at a known rate of revolu-
tion, as by ratchet and pawl mechanism 62
operated by an armature lever 63 of an op-
erating magnet 64, which is bridged by wire
65 across the wires 44—45 in parallel with
magnet 43, so that the ratchet advances a
step with each closure of the clock-controlled
switch 46. Tor each individual switch the
chaft carries a worm 67, 67%, etc., terminat-
ing in an annular. recess 68. For each
switch is provided an operating magnet 70,
70, ete., the normally retracted armature 71
thereof carrying an arm 72 pivotally mount-
ed thereon for transverse movement, axid
vertically movable with the armature 71,
arm 72 being normally held at one limit of

its lateral throw by a spring 73. Such.arm

79 carries a tooth 74, normally raised out of
engagement with the worm by the retraction
of the. armaturé 71, and arranged to be
brought - into engagement with the worm
when the armature is attracted by its mag-

‘net 70, so that the arm 72 may be driven by

the worm in a lateral direction toward the
end recess 68. The contact of said tooth
with the worm prevents the armature from
being moved to its closest proximity to the
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; opefati'ng magnet,. but when the tooth 72
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- 10, and the armature 71 is attracted. This |

26

30

passes the end of its worm, the armature
lever pulls it into the recess 68 at the end
of the worm so that further rotation of the

shaft has no effect on arm 72. Opposite this

recess is arranged a switch 75 shown as pro-
viding three limbs all arranged to be closed
by the arm 72 when it has thus been pulled
into the worm recess 68.

Each operating magnet 70 is arranged in
a circuit controlled by the line relay 18 of
the corresponding signaling branch, and to
this end,"the operating magnet 70 has one
terminal connected by wire 77 to the switch-
limb 78, associated with contact 22" for relay
18, and its other terminal connected by wire
79 common to all of the magnets 70, with
the wire 48, which is connected to the posi-
tive main.. Thus whenever relay 18 is ener-
gized, closing a switch:limb 2927 against
limb 78, the operating magnet 70 of the tell-

tale supervisory switch, is closed through

the path 10, 48,79, 70, 77, 78, 22”7, 25, 26, 12,

throws the tooth 74 of the arm 72 into en-
gagement with the worm 67, movement of
which, at half-minute intervals, shifts the

arm laterally toward the recess 68, the dis-

tance to be traveled laterally by the arm
(variable at will) determining the retarda-
tion or time-limit in: the operation of the
switch 75. Each switch 75 controls the cir-

- cuit for a tell-tale Jamp 80 of the superin-

35

tendent’s set, and also controls a circuit for
the operating relay 70, so that once the
switch 78 is closed, relay 70 can not be de-
energized by rupture of the circuits hereto-

- foré described at the switch 29/, 78, so in-

40

.50
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60

suring that once the tell-tale signal is set it
remains set until it is released by operation
of the supervising authority. Specifically
81 indicates a wire connected to wire 79,

- having branches 82, 822, etc., including the
- respective tell-tale, or supervisory, lamps 80,
807, each such branch being connected to one”

limb of the corresponding switch 75. An-
other limb of the switch 75 has a -connection
84 to the wire 77 of its actuating magnet 70.

~The remaining limbs of switches 5,752 ete.,

are connected to a common wire 86, to a
normally closed superintendent’s releasing
switch 87, and thence by wire
wire 44. Thus,; it will be apparent that
as soon as the continued operation - of
the switch arm 72 causes it to close swifch
75 the conditions shown in Fig. 4 prevail:
that s a circuit for the appropriate tell-tale

.lamp 80 is-established by the path 10, 11, 48,

79,:81. 80, 82, 75, 86, 87, 88, 44, 10, and albo a
retaining circuit for magmet 70 is established

* through the path 10, 11, 48, 79, 70, 84, 75,

65

86, 87, 88. 44, 12, 10.- It will be observed
that this retaining circuit is beyond control
of the releasing devices for the main signal-

ing circuit, being local to the supervisory set;

88 to the

1,108,908

as shown in Fig. 5, and that when the said
local circuits for the tell-tale lamp 80 and
magnet 70 are once established they may be
broken, for release of the tell-tale signal,
only by the operation of the superintend-
ent’s release switch 87, following an opera-
tion of the nurse’s releasing switch 20 thus
insuring that the -supervisory signal will re-
main in evidence until it has received at-
tention from the supervising authorities.
In brief résumé of the operation of the
system: When any patient presses his push
button 17 he establishes a main line circuit,
shown in heavy lines through the relay 18
appurtenant to. the signaling branch indi-

70

75

80

vidual to this station, and through the pilot ‘

relay 19, common to all stations, causing
both of these relays to close their respective
switches. The closure of the switches of
relay 18, establishes a circuit for the nurse’s

pilot relay 19 lights the pilot lamp 29; all of
these lamps being in parallel, so that the
burning out of any one does not affect the
main signaling circuit nor the energization
of the remaining lamps. Thus, if theé nurse’s
lamp is burned out pilot lamp 29 and door
lamp 27 suffice to identify the calling sta-
tion. Further, the closure of the switches
of relay 18, establishes a circuit for the mag-

‘net of said relay independent of the signal

initiator 17, but inclusive of the release
switch 20, located at the sending station, (as
shown in Fig. 1) so that only by answering
the call and operating the release switch
may an attendant restore the annunciator to
normal, by deénergizing the relay 18. As
long as any relay 18 remains energized one
of its switches effects closure of a connection
for the appropriate register magnet 51, so
that the circuit of said magnet.may be com-
pleted at regular intervals (say every half
minute) when the clock 47 closes its contact

switch 46, thereby causing a series of marks

to be made on regularly fed registry tape
40, equal in number to the number of time
units elapsing between the initiation of a

85

‘lamp 28, and door lamp 27, and operation of .

90
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110

call and the operation of the release switch -

20. . Thus every call and its duration is re-
corded, and of course the tape may have
printed thereon indications of actual time as

the feed of the tape is governed by the clock.

Further the closure of a switch 997/——78

- governed by relay 18 initiates the operation

of a tell-tale time switch 60, the operating
arm of which, 72, when moved a definite

' distance by the regularly moving worm ap-

purtenant thereto,establishes a circuit for the
tell-tale lamp 80 and a local retaining cir-
cuit- for the electro-magnet 70, as shown in
Fig. 4, so that when once set, the tell-tile
signal can not be released by any other
agency than the superintendent’s release key
88, and that only in the event that the nurge

-has released the main signal, leaving the tell-
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tale 80 locally controlled as shown in
Fig. 5.

YWhile I bave herein described in detail for
prrposes of full disclosure one embodiment
of my invention, it will be apparent to those
skitled in the art that numerous changes in
construction and arrangement might be
made within the spirit of my invention and
within the scope of the appended claims.

What I claim is.

1. In a signaling system, the combination

of a primary circuit having a plurality of
branches from a common sigunal-receiving
station to a plurality of signal-transmitting
stations, and suitable means of current sup-
ply; at each transmitting station, switching
means to establish, control and maintenance
of. and to break, the circuit branch individ-
nal to that station; at the central station a
relay magnet in each circuit branch, and
registering means comprising a plurality of
actuating magnets, one responsively asso-
cinted with each cirvenit branch and con-
trolled by the relay-magnet pertaining to
such branch, a circuit having a comien por-
tion, and branches each for energizing, ve-
spectively, one of said actnating magnets,
a switch in the common portion of said eir-
cnit, a relay magnet for controlling said
switch, means for energizing the last said
relay magnet at regular timed intervals, a
record strip driven by the last said rclay
magnet, and markers actuated by the several
actuating magnets. ;
2. In g signal system, the combination of
a source of current supply; a line circuit
divided into a plurality of normally open
branches each extending from a common re-
ceiving station to.a respective transmitting
station; at the recelving station’ a plurality
of relays each having its magnet in one re-
spective branch circuit, a circuit pertaining
to each said relay and controlled thereby
and including an electro-responsive actuat-
ing magnet, time-interval-controlling means
associated with the circuits of said actuat-

2

"ing magnets, marking devices controlled by

said actuating magnets, a record receiving
surface associated with said marking de-
vices; and at each transmitting station a
signal initiating device and a separate re-
lease device, the two being independently
operable, said signal initiating device con-
troiling the energization of the first said re-
lay and said release device controlling its
deénergization. . :
3. Tn a signaling system, the combination
of a primary circuit having a plurality of
branches from a common signal-receiving
station to a plurality of signal-transmitting
stations, suitable means of current supply.
central station relays, each having its mag-
net in. one, respectively, of said circuit
branches, a holding circuit for each pri-
mary-circuit branch automatically closable

e

upon the closure of the primary-circuit
branch, and including the relay-magnet per-
taining to that branch; at each transmitting
station a normally open call switch in the
primary-circuit branch, and a normally
closed release switeh in the holding circuit;
and at the central station registering means
comprising a plurality of markers, one per-
taining to each primary-circuit branch, an
actnating magnet for each said marker con-
trolled by the signal receiving relay of the
appropriate primary - circuit branch, and
means for advancing said strip at a regular
rate of speed.

4. In a signaling system, the combination
with a primary-circuit having a plurality of
parallel branches from a signal receiving sta-
tion to separate signal transmitting stations,
suitable means of current supply; at each
sending station means to establish, control
the maintenance of, and to break an ener-
gized circuit through the branch individual
to said station, at the central station a plu-
rality of electro - responsive signal receiv-
ing devices, each connected for inclusion in
its respective one of said circuit branches,
and registering means comprising a plural-
ity of markers, each individual to one send-
ing station, an actuating electro-responsive
device for each marker, and circuit connec-
tions for each.said actuating device, con-
trolled by the clectro-responsive signal re-
ceiving means appurtenant to the individual
circuit branch for the corresponding trans-
mitting station. :

5. In a signaling system, the combination
with a primary circult having a plurality of
parallel branches, from the signal receiving
station to separate signal transmitting sta-
tions and means of current supply, at each
sending station means to establish, control
the maintenance of, and to break an ener-
gized circuit individual to said station; at
the central station a plurality of electro-
responsive signal receiving devices, each con-
nected for inclusion in its respective one of
the last said circuits, and registering means -
comprising a like plurality of markers, each
individual to one transmitting station, an

“actuating electro-responsive device for each

marker, and circuit connections for each said
actuating device, controlled by the electre-
responsive. signal receiving means appur-
tenant to the individual circuit of the corre-
sponding transmitting station, a switch com-

mon to all of the actuating devices, and

means to close the last said switch at regu-
lar time intervals. =
6. In a signaling system, the combination
of a signaling circuit including signal in-.
itiating means and electro - responsive
means; an annunciator controlled by said
electro-respousive means; a holding and re-
lease ‘circuit controlled by said electro-re-
sponsive means, and including the same; a
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releasing switch also included in said hold-
ing and release circuit; and registering
means controlled by said electro-responsive
means - for operation contemporaneously
with the said electro-responsive means, -
7. In a signaling system, the combina-~
tion of a primary circuit comprising a source
of current supply, a main wire divided into
a plurality of individual branches extending
from & common receiving station to inde-
pendent transmitting stations, and a com-
mon return; of a signal receiving relay per-

- taining to each branch and having its mag-

net thervein; a circuit closer in each branch

.at its transmitting station; release circuit

connections individual to each branch, in-
cluding a normally closed release switch, lo-
cated - at. the transmitting station; a con-
trolling switch for actuaticn by the receiv-

ing relay magnet to establish an energized.

circuit including said relay and the releas-
ing switch; actuating magnets respectively
corresponding . with the receiving relays;
circuits for said magnets respectively con-

-trolled by said corresponding -recéiving re-

iays; and marking devices controlled by said
actuating magnets. o

‘8. In a-signaling system, the combination
with appropriate means of current supply,
and circuit connections extending uninter-
ruptedly from central station electro-respon-
sive apparatus.to transmitting station sig-
nal controlling apparatus; of central sta-
tion electro-responsive ‘signal receiving
means; means at the transmitting station
directly to establish, control the mainte-
nance of, and to break a circuit for said
electro-responsive means; a tell-tale annun-
ciator; ~and retardedly-timed actuating
means . therefor controlled by the electro-
responsive signal receiving means.

9. In a signaling system, the combination

with appropriate means of eurrent supply
and circuit connections; of central station
electro responsive signal receiving means,
means at the transmitting station to estab-

lish, to control the maintenance of, and to-
break the signaling circuit for said electro-.

responsive means; a tell-tale annunciator; a
time switch to actuate the annunciator after
a predetermined interval of continuous op-
eration of the switch; and mieans controlled
by the electro-responsive signal-receiving

“ means. for. setting said time in' opera-
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tion, whereby the tell-tale is actuated upon
maintenance of the signaling circuit for a
predetermined length of time. = -

10. In a signal system, the conibination
with appropriate means of current supply
and circuit connect@ons, of central station

~electro-responsive signal receiving means;

means at the transmitting station in con-
stant connection with said electro-responsive
signal. receiving means to establish control
the maintenance of and ta. break a signaling
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circuit for said electro-responsive medns, an
anminciator controlled by said electro-re-
sponsive means, a supervisory annunciator,

also controlled by said electro-responsive -

means, and means for retarding the opera-
ticn of said supervisory annunciator. -

11. In a signal system of the character
described, the combination of a central sta-
tion relay having a magnet, a primary sig-
nal controlled by said relay, a supervisory
signal annuneiator, suitable circuit connec-
tions for said relay magnet and at a-trans-

mitting station means associated with said

connections to control.the energization and
deénergization of said relay magnet; a cir-
cuit controlled by said signal relay and in-
cluding a magnet; an operating member
movable: to different positions by the Iast

79

75

80

said magnet; a timing means for imparting -

timed movements to said operating member
when it is In one of its said positions; the
said supervisory annunciator responding to
predetermined movements of said operat-
ing part by said timing means. ~

12. In 4 signal system, the coni,binati_on--

of a main signaling cireunit including call-
initiating means arranged to vary the con-

dition of said circuit and means for response

to such variation in the circuit to indicate
the same, said responsive means being in
constant connection: with said call-initiating
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means, a tell-tale annunciator; a time switch -

to -cause the actuation of the annunciator
after a predstermined interval of continu-
ous operation of the switch; and means op-

100

erable during continuance of a predeter-

mined condition of the main signaling cir-
cuit imposed by the call-initiating means
foi operating said time switch, whereby the

tell-tale annunciator is actuated upon main-

tenance of a certain condition in the cir-
cuit for a predetermined length of time.
13. In a sigral system, the combination of
means ‘of current supply, signaling circuit
connections divided inte individual branches,
circuit closing means in each branch, a relay
magnet in each branch, a release switch for
each branch; means for establishing.a hold-
ing-and-release circuit through the relay and
release switch when the circuit closing means
for the signaling circuit is closed ; and indi-
cating and timing means controlled by the
relay and operable to register the duration
of closure of the release circuit. . -
‘14. In a signaling system, the combina-
tion with appropriate means of current sup-
ply and circuit connections, of a central sta-
tion signal relay, means at the transmitting

“station t6 establish, control the maintenance

of, and to break a circuit for said relay, reg-
istering mechanism controlled by said relay
to register the duration of each operation
thereof, a.time switch controlled by said re-
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lay, and annuneciator means controlled by

said time switch.
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15.In a signaling system, the combina-

tion with appropriate means of current sup-
ply and circuit connections; of central sta-

“tion electro-responsive means; means oper-
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able at the transmitting station to establish,
control the maintenance of, and to break a
circuit for “said central station électro-
responsive means; registering mechanism
controlled by said electro-responsive means
to register the duration of ‘each operation
thereof; a tell-tale annunciator; and ‘means
for actuating said tell-tale annunciator after
continued operation of said. electro-respon-
sive device for a-predetermined length of
time. : '

16. In a signaling system, the combina-

tion with a main signaling circuit including

a source of current supply, a signal initiator,
and a signal responsive relay, of a primary
annunciator controlled by said relay, a su-
pervisory annunciator, a' time switch con-
trolling said supervisory annunciator con-
trolled by the relay, and means for main-
taining said supervisory annunciator in set

5 condition, controlled by said time switch in-
dependently of said signal relay. - '

17. In a signal system, the combination
with a main signaling circuit including a re-
lay, of a supervisory annunciator, a time
switch therefor comprising an electro-
responsive actuating magnet and circuit con-
nections therefor, controlled by the relay,
and holding-circuit connections for said

magtet controlled by the time switch and’

excluding the relay.’ : -

18. In a signaling system, the combination
of a signaling circuit, extending from a
transmitting station to a receiving station
another circuit controlled by the condition
of the signaling circuit, a timing device con-
trolled by the condition of the last said cir-

cuit, and operating in response to continued

maintenance of a certain condition therein
for a predetermined length of time, and an

annunciator controlled by said timing de- :

vice.. ' :

In testimony whereof I hereunto set iny_
‘hand in the presence of two witnesses.

MAURICE LEVISON.
In the presence of—
- Geo. T. Maxy, Jr.,
Mary F. AvLeN.
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