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To all whom Tt may conceriy:
Be it known that I, Troxmas D, LoCKW0OD,
of Malden, in the county of Middlesex and

' State of Massachusetts, have invented cerfain
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Improvements in Individual Signaling Appa-

ratus, of which the foliowing is a speeifica--

tion.

My present invention is an improved appa-
ratus for signaling upon telephone or tele-
graphie lines in eases where more than two
stations are connected on the same line or eir-
cuit. It espeecially relates to that class of elec-
trical signals wherein the alarm device at each
station is included in a branch or local cir-
cuit which is normally inert or disconnected
from the main cireuit, but which is adapted
t0 be brought into action by the inflnence of
carrents passing in the main line:

My invention has for its object to'enable the
operator at the central station of a telephone-
exchange or principal station of alineto sound
a call signal or alarm at any one of the sta-
tions, as may be desired, without signaling any
of the other stations on the same line, and to
effect this result efficiently, but surely, and by
means of apparatus of very simple construe-
tion and general character.

To this end myinvention consists in placing
at the central station a suitable automatic
transmitting device with controlling appli-
ances, and at each sub-station a signaling-in-

" strument adapted to follow and reproduce the

40

movements of the transmitter, moving when
the said transmitter moves, and resting when
it rests. ‘ .
To be more specific, the central-office appa-
ratus consists in a clock-movement provided
with a motor—such as aspring, o—and having
a detent or stop, which, normally, is in posi-
tion to maintain the clock-train quieseent, but
which is adapted to be withdrawn therefrom
by the aftractive power of an electro-magunet,
and to again fall back and arrest the move-
ment of the clock-work when the said electro-
magnet loses its attractive power. The cloek
train or movement is furnished with a series
of rotary circuit breakers or controllers equal
in number to the greatest number of sub-sta-
tions on any of the lines, each circuit-control-
ler representing one sub-station signaling-in-
strument. The electro-magnet which actuates

the stopping and starting deviceisin theline-

| eireuit, and I provide in combination there-

with a source of electricity—such as a voltaic
battery—and suitable electric connections,
whereby the electric currents or impulses
emanating from said source may be directed
to the line through the electro-magnet only, or
through the electro-magnet in conjunction
with any one of the cirenit-controllers. The
circuit-controller employed determines which
sub-station instrument shall be sounded by
automatically opening the main circnit after
a predetermined time shall have elapsed from
the starting of the transmitter. As eachsub-
station instrument reaches its ringing position
at a period differing from any of the others, it
follows that the alarm-instrument which cor-
responds to the special circait-controller thab
is switched into eircuit will be the one to re-
spond to the action of the fransmitter. Af
each sub-station a clock-movement actuated
by a suitable motor is also placed, and it is
adapted to rotate isochronously and synchro-
nously with the clock-work of the transmitting-
instrument. All of the sub-station mechan-
isms are normally at rest, being so maintained
by an electro-magnetic detent similarin char-
acter to that at the central office. 'Thealarm-
jnstrument is included in a branch or local
circuit, which is adapted to be brought info
action in each instrument at a time differing
from all of the others, as will be more particu-
larly hereinafter described.

In aformer patent granted to me November
1, 1881, No. 249,147, I showed three forms of
signaling - circuit, -each normally separated
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from the main line, but each adapted at a

snitable time to be made a part thereof, or to
become active by the currents passing there-
in; and I propose to employ the same forms

Qo

in connection with my presentinvention, the -

essence of which consists, not in the sub-sta-
tion-cireuit arrangement, but in the peculiar
transmitting - instrament, and in the said
transmitter incombination with its eirenit-con-
nections and responding instrument.

In the accompanying drawings, Figure 1 is
a plan view of my transmitting-instrument.
Fig.2represents,diagrammatically,the combi-
nation of the same transmitter in circuit with
snitable signaling devices and operating ap-
pliances. Tig. 3 shows a side view of the
several transmitter-wheels. Fig. 4 shows a
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modification of the application of my inven-
tion, showing the signaling-instrument inelud-
ed in an earth branch; and Fig. 5 is a second
modification, showing its applicability to ar-
rangementinaderived eircuit of the main line.

In the operation of this invention,it will be
seen that a single pulsation of electricity giv-
en at the central station will release the clock-
work of the transmitting device, and simul-
taneously the clock-movements of every in-
dividual signaling device on the line. The
transmitting device will, as soon as it is in
motion, include one of the circuit-controllers
in the line, and the battery-current continues
to flow to line through the given circuit-con-
troller, the transmitter, electro-magnet; and
also through all the sub-station electro-mag-
nets until the first insulating-point is reached
on the circuit-controlling wheel, when the cir-
cuit is automatically opened, all the electro-
magnets instantly becoming demagnetized and
suffering their armatures to fall back and ar-
rest their clock mechanism at the first stop-
pin that reaches the retracted detent; but one
of the sub-station mechanisms—that corre-
sponding to the cireunit-controller operated
. ab the central station—will stop with a me-
tallic or conducting stop-point in contact
with the armature-detent, and thus a local
circuit including an electric bell will be closed,
and the bell will ring for aslong a time asthe
central station may determine. The operator
may then once more press the key for an in-
stant and release the clock mechanisms, where-
upon they will continue in motion until the
next insulating-space onthe cireuit-controller
comes in contact with the circuit-spring, when
the circuit is again opened and the mechan-
isms again simultaneously come to rest. This
second insulating-space is identical in posi-
tion for all of the circuit-controllers, and
serves as a *‘line-in-use’’ signal, and any sub-
station observing that its mechanism isstopped
_ upon the last pin will understand  that some
sub-station is using the line.

In Tigs. 1 and 2, A is the automatic .trans-
mitter, which is placed at the central or prin-
cipal station, B, and is composed of the follow-
ing elements: In a suitable case, a, an ordi-
nary clock-movement driven by a spring or
. other motor, o, is placed, which, by the spur-

wheel w and pinion v, actuates an arbor, c,
. carrying a vertical stop-wheel or escapement,
4, which has projecting from one of its sides
stop-pins ¢ ¢, and -a number of cireuit wheels
or controllers, m. The circuit-controllers are
shown in elevation in Fig. 8, and consist of
disks or bodies of conducting material having
insulating - pieces let- into their periphery.
They are adapted to be fixed upon the arbor
¢, and while two of the insulating-pieces are
in the same position for each circuit-wheel
the third is ina position which differs for each
wheel. The non-conducting piece ¢ in each
represents the point on which the contact-
spring p normally rests, thus holding the line
through’the circuit-wheels open. The piece

_station.

«/, immediately to the left of the piece «* rep-
resents the position of ‘‘linein use,”” and isin
the same position for each wheel. The piece
«® differs for each wheel, in wheel 1 being but
one space in front of the piece ¢’, in wheel 2
two spaces in front, in wheel 3 three spaces in
front, and so on. Each wheel has a separate
contact -spring, p, bearing thereon, the said
contact-springs each being in electrical con-
nection with one of a series of metal switch-
studs, s. These studs are all in the radius of

the switch s, which may be set on any of them,

thus determining the eircuit - wheel which
shall be made operative. Theswitch s is per-
manently united by wire with the strap-keyk,
or any equivalent device—such as a press-but-
ton—and the key is, by the wire {, connected
with a battery, B', the other pole of which is
to earth. The battery may of course, be re-
placed by a dynamo or magneto electric ma-
chine, if such be found more convenient. The
clock-train is normally arrested and main-
tained inert by a detent, h, projecting from
the armature-lever e of an eleectro-magnet, d,
and resting against -a pin, g, of the escape-
ment-wheel ¢, and therefore, when the said .
magnet is excited and the armature attracted
thereto, the clock-work is released and be-
comes active, rotating the circuit-controllers
m. One of the wires, x, leading from the mag-
net, is united with the anvil » of the key, and
also has a branch, 2, to the contact-spring I,
which at its free end bears on the arbor ¢. The
other magnet-wire, 4/, leads to a switch, &, of
any convenient form, and may thereby be con-
nected with any outgoing line. -

A line-wire, w, leads successively tq the sub-
stations C, D, I, F, H, and I, at each of which
is placed the responding instrument for sig-
naling, which I will now describe.

A clock-movement similar in character to
the one employed in the transmitting device
is adapted to rotate the disks v at each sta-
tion, and these disks each have a number of
stop-pins, ¢, projecting horizontally from them
and arranged to engage with the detent ' of
the armature ¢/, when the said armature is in
its normal position—i. e., when it is not at-
tracted by the electro-magnet d’. -All of the
stop-pins ¢ at each disk are made of non-con-
ducting material, except one, #, which is made
of metal, and which differs in position for each -
Thus, in station C, the metal pin = is
the second of the series, in station D the third,
andsoon. They correspond to the second in-
sulating-space in the circuit-controllers at the
central station, and the rotatable disk is thus
made to possess the double function of clock-
movement regulator and circuit-commutator.

Thebody of the disk is of metal, and, through
the arbor ¢, is connected by the spring d" and
wire «® with the alarm-bell L in the circuitof a
local battery, B®. The said battery is on one
side united by wire w*with the bell, and on the
other side by wire w* with the armature ¢ of
the main-line electro-magnet d’, and since the
armature normally makes contact with the
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pins ¢, the local cirenit is normally open; but
when the disk ¢ is released and permltted to
rotate for part of a revolution and then ar-
rested, so that its’ conductmtr -pin n comes in

-contact with the armature- detent », the local

cireuit is closed and the bell rings, and as the

: ‘pin # of any .given sub-station disk differs in
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position from all of the obherb, none of the bells
at the other stations will ring.

The precise details of operation are as her e-
inbefore indicated.

To call, say, station 2, the operator at the
central statlon first sets his switch s on the sec-
ond stud, §, connecting it with circuit-con-
trolling- Wheel No. 2; but since the free end of
the contaet -Spring as yet rests on the normal-
condition non-condueting piece ¢’, no current
goes to line, e then presses the key k for
an instant.on its anvil r, thus directing the

battery current via wire «, magnet d, and wire’

2', to line, energizing at the same time the cen-
tral and sub-station magnets, dd’. Thearma-
tures at all sub-stations are thereby attracted,
and the clock-movements all start tog ether,

.As soon, however, as the tmnsmlttmor devwe

starts, the non.- conducting - piece «* passes
from under the spring p, which then rests on
the metal periphery of the circuit-controller
m, and the battery-circuit remains closed onto
the line via wire ¢, key k, switch 8, second stud,

§, circnit-wheel n, arbor ¢, sprmg I, wire a°,
maonet d, wire "and switch &, The: clock.

tr'uns ab. all of the stations' consequently con-

tinue to rotate the disksy until the insulating
space or piece @ reaches and passes under the
contact-spring p, when the battery-circuit is
automatically broken and the armatures of all

the stations fall back, arresting all the disks.

on the second stop- pin after the normal posi-

tion, or the third pin, counting from the nox-

mal-position pin. Thesecond snb station disk,

‘being thus arrested with its metal stop-pin n

in contact with thearmature-detent, will close
the local cirenit of the battery BY, and the bell
L will ring as long asthe loeal cir cmt is closed,

which may be for a greater or less time, as de-

termined by thecentral-office operator. When
the signal is responded to by the sub-station
operator, the eentral office will cause the alarm
to cease, and will also again permit the clock-
train to move by snnply giving a second sig-
nal momentary pressure of the key k. This
throws the battery again to line via the wire x
and electro-magnet d, energizing all the mag-
nets once more, and permitting the motors to
actuate the clock-trains and 1otate the disksy
until the second insulating-space,d’,is reached,

when the disks again stop altogether, and may
be so left until the complemon of the commu-

nieation, tlie abnormal position of the disk at

-each station indicating that the line is in use

- - at some station. Upon the eompletion of the

communication a single electrical impulse
given by the key releases the clock- trains still
once more, and they finally come torestin the
normal position.

It is of course obvious that in the use of my
invention I am not restrieted to any special

_order in the arrangement of the sub-station,

but may franspese the numbers in any way 7o -
-which may be convenient, provided that when
any individual station is to be called I switch
into cireuit at the central station: the cireuit-
controller corresponding thereto.

In Fig. 4 I show a modification of the sub- 735

_station mechanism, in which the signal-bell is

connected in the circuit of a ground branch.
The main wire a enters the electro -magnet
helix ¢/, passes by wire f to the armature ¢,
then out to the next station by wire . A 8o
contact-spring, 2, bears upon the arbor ¢, and
is united with the ground branch wire «°,
leading to signal- bell M and ground G.
The .dlsk y and the pins ¢ may be of non-con-
ducting material, while the ringing-pin » may 8g
be of metal, and connected with the arbor by
a wire or link-of metal; or the arrangement
may be as shown—viz., a metal disk, from
which the ordinary stop-pins, q, are insulated
by non-conducting bushes j, the ringing-pin go.
bemg, on the contrary, in metallic contact
with the disk, and consequently with the ar-
bor or the stoppm -pins ¢. 'When the signal
is given, the armature is attracted, as in the
former plan, and falls back, when the circuit is g3
opened by the automatic action of the trans-
mitter, thus making eontact with the short
circuit to ground, through the bell M, via
detent &/, pin », disk y, arbor ¢, spring z, and
wire 3. i 100
The second modification, Fig. 5, shows the
alarm-bell in a derived ecireuit of the main
line. Thesaid line, after passing through the .
actuating electro-magnet d', extends by wire
JS tothe armature ¢, where it divides, the nor- 105
mal route being wie armature-lever, detent 7,
disk y, arbor ¢, spring 2, switeh 8, and out by
wire w. This route normally short-circuits
the bell, which is in the derived circuit lead-
ing from the armature by wire «* and bell M 110
to the main line out w. A braneh, w', is led
from the main wire outside of the instrument
to the plate P, and when the armature is at-
tracted the maln line closes on this plate be-
‘fore it withdraws from the stop-pin ¢, so that 115 -
1no beat is lost. The object of the switch Sis
to enable the sub-station operator to open
manually the direct branch, so that he may
send a signal to the cenftral station by means
of signaling apparatus, which, in practice, is 120
included in the bell branch. In this modifi-
cation it will be necessary that all the stop-
pins, a¢ also the disk, shall be of conducting
material, the ringing-pin only being a non-
conductor. 'When the disk stops on thering- 123
ing-pin, the direct circuit is opened and the
main line passes through the bell, which may
then be rung by the central-office operator,
who transfers the main line by means of the
switeh §° from the wire z, leading to the trans- 130
mitting device, to the button ¢, leading hy wire
« to the generator J, and then turning the
erank K, or otherwise sending rapidly-alter-
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nating eurrents to line, rings the bell.
currents thus sent, being alternating and very
transient, will not affect the neutral arma-
tures of the electro-magnets d', but will cause
the bell M to respond and give the alarm.
Although I have described but one line in
combination with the transmitting device, it
is clear that it may be readily connected, by
well-known switching devices, to any number
of lines and made to serve thern so that it is
only necessary to have a single transmitter for

-a large central station.

My invention is preferably intended for use
in combination with telephone systems, and
those skilled in the art may readily connect
transmitting and receiving telephones there-
with; but I have not considered it necessary

 to show the necessary connections in this speeci-
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fication, as forming no part of my invention;
and

I claim—

1. The hereinbefore - deseribed system of
electric signaling circuits and apparatus, con-
sisting of an automatic circuit-controlling de-
vice ru; a central station, said device compris-
ing a series of movable circuit-controllers
adapted to break the circuit at a time differ-
ent for each, a main battery or equivalent
source of electricity, and aseries of sub-station
signaling-instruments each in a local eircuit or
ina branch or derived main-line circuit, and
each provided with a commutator controlled
by an electro-magnet. in the main circuit,
adapted to respond to the circuit changes of.
fected by the central-office cireuit- controllan*
device, whereby the several signaling -instru-
ments, each at atime differing from the others,
may be energized and caused to give the sig-
nal, or brought into position to give the swnal
substantlally as described.

2. The combination, with an electricsignal-
ing-circuit, of a series of clock-work motors
each controlled by an electro-magnet included
in the said ecircuit, a series of rotary circuit-
controllers, such as described, attached to and
adapted to be rotated by one of the motors, and
means, as indicated, whereby a battery m%y
be momentarily conneel;ed with the main cir-
cuit independent of the circuit-controllers, to
energize all of the electro-magnets included
therein, and to start the motors and immedi-
ately thereafter to connect the battery to line
through any desired one of the circuit-con-
trollers, so that as soon as the said circuit-
controller in its rotation opens the circuit all
the electro-magnets in cireuit will be auto-
matically arrested, substantially as and for
the purposes deseribed.

3. The combination, substantially as here-
inbefore described, in an electric signaling-
circuit connecting a central-station and 2 se-
ries of sub- stamons, of a central station signal-
ing-instrument consisting of a motor, a con-
trolling electro-magnet, a number of circuit-
controllers actuated by said motor, means, as
indicated, whereby a battery may be directed
to line through either of the said circuit-con-

The | trollers, and other means whereby any one of

the eircuit-controllers can be placed in the
line-circuit and made operative to the exclu-
sion of the others, with a series of sub-station
signaling-instruments each corresponding to
one of the central-station circuit-controllers,
and each consisting of an alarm-bell in a
normally incomplete or inoperative shunt,
branech, or local circuit, a motor similar to that
of the central-office instrnments, a° commuta-
tor or circuit-changer actuated thereby for
completing or making operative the bell-¢ir-
cnit, and an eleciro-magnet in the main-line
circuit adapted to respond to changes in the
current traversing the same, and to control
the motor, the central and sub-station instru-
ments belnor adapted to be simultaneously set
in motion by a single electric impulse, and to
be stopped at the ringing-point of the station
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desired by the automatic action of the central- -

office instrument in- opening the battery-cir-
cuit after a lapseof time, depending in length
uponthecircuit-controller employed, whereby
the bell at the sub-station corresponding tothe
circuit-controller employed may be rung, the

bellsat the otherstations remaining qnlesoent .

for the purpose specified.

- 4. A signal-transmitting instrument con-
sisting of a clock-work and -actuating-motor
therefor, an electro-magnet in an electrie eir-
cuit controlling the said motor, a series of ¢ir-
cuit wheels or controllers driven by said clock-
work, any one of which may be manually in-
cluded in the said electric circuit, and each of
which is provided with a non-conducting
unison-point located in the same position in
each one of the series, a non-condueting point
differing in position for each wheel, and adapt-
ed to break the circuit at a definite point in

‘the revolution of the wheels, and a third non-

conducting point identical in position for each
wheel, adapted to break the main-line circuit
when the. revolution is nearly completed, to
serve asavisual signal, and a key circuit-closer
to close the battery through the electro-mag-
net independent of the circuit-wheels; all in
combination, whereby the said transmitter is
adapted to energize its own electro-magnet,
and any others which may be in circuit there-
with, and thus to release the motor and clock-
work and actuate the eircuit-controlling wheels
by closing the circuit with the key, to open
the circuit again, discharging the electro-mag-
nets, and automatically stop the motor at a
definite period in therevolution of said wheels,
and when the said motors are again manually
started by means of the key to open the cir-
cuit a second time at a point near the com-
pletion of the revolution, substantially as and
for the purposes described.

5. The combination of a signal-transmitting
instrument consisting of a clock-work and
motor therefor, an electro-magnet controlling
the said motor, a series of circuit-wheelsdriven
by said clock-work, a switch for connecting
any of the said circuit-wheels in the main-line,

and a key for closing the circuit of a battery
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onto the lineindependent of the route through
the circuit-wheel, and a main battery with two
or more alarm-instruments, each consisting of

" a clock-work and motor, a controlling electro-

magnet therefor in the main-line circuit, an

electro-magnetic bell inanormally-inactive in-

dependent or branch circuit,and a commutator
actuated by the eclock-train and motor, the
said commutator abeach alarm-instrament be-

ing adapted to correspond with any one of

the signal-transmitter circuit-wheels, as de-
scribed, and to close or make operative its
own bell-cireuit at a time differing from all the
others, all arranged as described, whereby the

«t

trapsmitting.and signal-receiving motors may
be simultaneously released and automatically
stopped by the action of the eireunit-wheel cor-
responding to the alarm-instrument to be
rung, substantially as and for the purposes
specified.

Tn testimony whereof I have signed my name
to this'specification,in the presence of two sub-
seribing -witnesses, this 19th day of Deceni-
ber,-1883.

o THOS. D. LOCKWOOD.
‘Witnesses: :
" J. H. CHEEVER,

GEo. WrILLis PIERCE.
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