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UNITED STATES

PATENT OFFICE.

JAMES G. SMITH, OF NEW YORK, N. Y.

~ELECTRIC SIGNALING OR CALLING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 593,820, déted November 16, 1897,

" Original application filed April 4, 1895, Serial No, 544,401, Divided and this application filed July 14, 1897, Serial No.
’ 644,490, (No model) . : .

To all whom it may concern:

Be it known that I, JAMES G. SMITH, a citi-
zen of the United States, residing in the city,
county, and State of New York, haveinvented
certain new and useful Improvementsin Elec-
trical Signaling or Calling Systems, of which
the following is a specification.

This application is a division of an appli-
cation for patent on improvements in elec-
trical succession signaling or calling systems

. filed by me on April 4, 1895, Serial No. 544,401 ;

and this invention relates to that class of sig-
naling or calling systems in which several

. stations are located on a circuit and wherein
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any station or subscriber can call or signal’

to any other desired station without calling
the intervening station or stations.

In carrying out my invention I provide a
series of stations on a cireuit, and in each
station is a signaling instrument connected

~with a wire normally leading to ground or
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to a return-wire. A wire normally leads
from one station to the call-bell at the next
station, and in the first-mentioned station the
circuit is mormally broken or does not lead
directly back to the preceding station. In
each station are novel means for completing
the line from a station on one side of it to a
station on the opposite side of it, so as to es-
tablish a line from one station through an in-
termediate station to another station, the said

-devices in an intermediate station being op-

erated by a subscriber in a calling-station
when he desires to communicate with a sta-
tion to be called. . In thus establishing the

eircuit in gaid intermediate station to enable

a calling-station to communicate with a called
station the bell at the intermediate station is
cut from the line, so that it will not be oper-
ated by the calling subscriber.

The invention also consists in the novel de-
tails of improvement that will be more fully
hereinafter set forth, and then pointed out in
the claims. '

Reference is to be had to the accompanying
drawing, forming part hereof, which is a dia-
grammatic view-of a calling or signaling sys-
tem embodying my improvements.

"In the accompanying drawing the letters
A B-CDindicate a series of stations, at each

of which the appropriate devices hereinafter
set forth are located. :
The numeral 1 indicates a line-wire which

‘passes through all the stations and serves, as
‘hereinafter shown, as part of the cireuit for
the call-bells or signaling instruments for sta-

tions on a circuit.

2 is a line-wire also passing through all the
stations, like wire 1, and it serves as part of
a circuit to establish electrical connection be-
tween any two stations for the bell at a called

‘station, while cutting out the bell or bells at
‘anintermediate station orstations.
'1 includes a battery 3, and in the example

illustrated enters the battery at the negative

-pole and passes out from the positive pole

thereof and is connected to a wire 4. The
wire 2 likewise includes a battery 5 and, as
shown, enters the battery at the positive pole
and passes from the negative pole to the wire
4, the wires 1 and 2 beéing connected with
wire 4 at 1°, Thus when the circuit through
wire 1 is closed a positive current is dis-
charged through wire 4, and when the circuit
through wire 2 is closed a negative current
is sent over the line 4 for a purpose set forth
hereinafter. E :

The wire 4 forms part of a normal sectional
circuit through the several stations for the
purpose of connecting the stations together,
as desired, and for operating the call-bell at
the desired station. The batteries 8 5 are
shown located at station A, the first station
on the cireunit. The wire 4 at each station
leads through suitable make-and-break con-
tacts directly to a call-bell or signaling de-
vice 6, the magnet of which is shown leading
to ground 7 by wire 7%, which I prefer to us-
ing a return-wire, but of course the latter
could be provided instead of the. ground.
The magnets of the call-bells are polarized
as for a positive current, so that the discharge
from battery 3 when the circuit-wire 1 is
closed will operate the desired bell. As
stated, the wire 4 at station A, or the first
station on the circuit, leads from wire 1 tothe
corresponding bell 6, but does not lead di-
rectly to the bells of the other stations on the
cireuit.

wire 4 1ea(1s from a contact 4* to the bell at
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the next following station, as from A to B and
from B to C, &e. The contact 4* is adapted
to make electrical engagement with a contact
4® on a wire 4°, that leads to a contact 49,
The contact 4% is adapted to engage an arma-
ture or contact 9, that is connected by a wire
42 with the wire 4, as shown. The partsabove
described are correspondingly arranged at
each station. Thus when contacts 4* and 4°
are in engagement, as well as the contacts 42
and 9, at a station, as A, the bell-cireuit will

" be established from A to B directly o the
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ground 7, through the bell 6 at B, as follows:
from 4 (at A) to 4°, 9, 49, 4°, 4% 4° and 4
(from A to B) to bell 6 and ground 7 at B.

The contact 4* is carried by an armature
10, from which it is insulated, and said arma-
ture also carries a contact 6, which is insu-
lated from the contact 4* and is connected
with the wire 4 in its station. The contact
6*is adapted to make and break engagement
with a contact 6°, which leads by a wire 6° to
the magnet of the bell 6. In the normal po-
sitions of the armatures 10 the contacts 6*
and 6° in each station are in engagement to
establish a normal circuit from the wire 4
through the beil-magnet to ground, while at
the same time the contacts 4* and 4° are out
of engagement, so as to normally break the
line from one station to another. When the
armature 10 is first operated in any station,
it will break the circuit through its bell at 6*
6" and establish the circuit at 4* 4* directly
to the bell at the next station from 4 4°
through 9, 49, 4, 4, and 4* to 4 in the station
that is operated, and so on through the sta-
tions as armatures 10 are successively oper-
ated until the desired station is reached with-
out operating the devices at a station beyond
the called station. Thus it will be seen that
the eircuit described is what I call ““sectional,”
because it is normally broken from station to
station and yet adapted to be established
from station to station successively.

In each station a magnet 11 is located on
the wire 4, and said magnet is adapted to at-
tract armature 10 to break the line for the
bell at 6* 6* and to connect two sections of
the line 4 together at 4* 4, to establish a line
through one station to the bell and ground
at the next station, and so on through the

" several stations, as the case may require.
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The wire 4° leads from armature or contact 9
to wire 4, outside of magnet 11, so that the
current when passing through one station to
another (after the connections at 4°, 4b 9,
and 49 have been established) need not trav-
erse magnet 11, said magnet thereby being
cut out from the circuit so established.  The
magnet 11 is polarized, as for a negative cur-
rent, so as to be operated from batttry 5.
Thus when a negative current is discharged
from battery 5 the magnet 11 will operate
without affecting a call-bell, and when a posi-
tive eurrent is discharged from battery 3 the
call-bell in eircuit with line 4 will operate
and the magnet 11 will not be affected. The

armatures10 are ‘‘dead” armatures, orso ar-
ranged as to remain in any position to which
they may be set, and they are returned to
their normal positions, as hereinafter ex-
plained.

12 are magnets in each station located on
the wire 4, leading into its station and po-
larized similarly to magnets 11, so as to op-
erate at the same time therewith. The mag-
nets 12 are arranged to attract the respective
armatures or contacts 9 to temporarily break
the circuit 4¢ 4¢ at 4¢ at the time that the cor-
responding armature 10 moves to break the
bell-cirenit at 6* and establish a through cir-
cuit at 4* 4* to the next station. The arma-
ture 9 also carries a contact 13, which is in-
sulated therefrom and leads by a spur-wire
14 to one terminal of magnet 12. Contact 13,
when armature 9 is attracted by magnet 12,
is adapted to engage a contact 15, that leads
by a wire 16 to ground, as 17. By thismeans
when magnet 12 at any station is energized
and the ground 7 for wire 4.is broken through
the simultaneous action of magnet11 and ar-
mature 10 at 6* 6®* a new ground is estab-
lished to 17 at 13 15, so as to prevent arma-
ture 9 from returning before battery 5 is
broken from the line by the calling operator,
thereby preventing current from passing by
way of 4°, 9, 44, 4° 4* and wire 4 to magnets
11 and 12 at the next station prematurely.

With the arrangement above described if a
party at one station desires tocall anothersta-
tion he sends a negative impulse from battery
5 through line 4, which energizes magnets 11
and 12 in the intervening station, which mag-
net 11 attracts its armature 10 to cause the
latter to break the bell-circuit at that (the
intervening) station and to establish connec-
tion with wire 4 at 4* 45 to the next station.
Armature 9, when atiracted by magnet 12,
as stated, establishes the new ground 17 at
13 15 to keep the circuit temporarily broken
at 949 The negative current being mext
broken from the line, as by removing the fin-
ger from a push-button or operating a switch,
allows the armature 9 to move back, which
armature establishes the complete circuit at
9 4" and breaks the ground-circuit 17 at 13 15,
thus cutting out magnet 12. The bell-circuit
from one station to the next is thus estab-
lished at station A from the junetion 1 of
wires 1 and 2 with wire 4 to 4° through 9, 49,
4c, 4% 4% and 4, leading to the next station,
as B, the circuit being thus completed to the
bell at B without operating stations beyond.
A second negative impulse sent over theline
will operate the armatures 9 and 10 in the
next station B to make connection with the
station beyond, C, and so0 on, a negative im-
pulse being sent for each station between a
calling and a called station until the desired
station is reached. A positive current now

being sent from battery 3 through the line so
completed from station to station will ener-
gize the positive magnet in the instrument ¢
at the station to be called and thus give the
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desired sign‘al. The through-line thus estab-

- lished from. one station to another can be re-

I0

stored to the normal sectional condition, as
set forth hereinafter. ‘

In order to send the proper pulsation
through the line to make connection at 42 4b
from one station to another, as well as to op-
erate the signal device 6 at the desired sta-
tion, suitable push-buttons or switches can be
connected with the lines 1 and 2. I have

. shown a suitable arrangement for the pur-
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pose, as follows: At each station is a push-
button 18, that is connected with the line 1,
as by a wire 19, and with ground 20, as by
wire 21, (or the buttons 18 could be included

in a return metallic circuit.) The wire 2 is

also connected by a wire 22 with a contact,
as a, which leads to ground, as 20, or to said
return metallic circuit. While this contact
o may be a push-button to be operated once
for each station to be passed in reaching a
desired station, I preferably provide a series
of such contacts a b ¢ d, one for each station
on the circuit, said contacts being all connect-
ed together, as by wire 22, which leads to
wire 2. The contacts o b ¢ d, &e., will be
engaged by an arm 23, which is econnected
with ground, as 20, by wire 22* so that as
arm 23 is turned, making contact with a b ¢
d, a suitable number of impulses will be sent
over the line from battery 5, but of course
any suitable arrangement for this purpose
can be provided.

Means for restoring the bell-circuits 4, &e.,
to their normal sectional conditions are pro-
vided as follows: 25 is a line-wire passing
through the stations, as shown, and prefer-
ably grounded atthe end of the line farthest
from A, (the first station,) the circuit through
line 25 being normally broken at station.A.
For this purpose the wire 25 is shown at A
provided with a contact 26, adapted to be en-
gaged by a spring-acting armature 27, which
leads by a wire 23 through a battery 29 to
ground 30, whereby when the armature 27 en-
gages contaet 26 wire 25 will be supplied with
current to energize magnets 36 on said wire,
which thereupon attract their respective ar-
matures 10 to restore the circuit in the sev-
eral stations, as hereinafter shown.

‘For convenience in operating my system
with as few wires as possible I have provided
a double magnet 31 32 for armature 27, which
must be energized by batteries 3 and 5 to-
gether in order to attract armature 27, the
spring 27* for said armature being of suffi-
cient strength to resist the action of one bat-
tery 3 or'5. The coil 31 is connected with
wire 1 and battery 3, while coil 32is connected
with wire 2 and battery 5, the wires 1 and 2

"~ being also connected together at station A

65

at 12, :

33 is a push-button connected by wires 34
35-with the wires 1 and 2, respectively, so
that when the circuit is closed in push-but-

ton 33 a local circuit is established through -
-the double magnet to include batteries 3 and

5. The circuit through wires 1.and 2 is com-
pleted as follows: from 33 (in any station)

through 34 to 1, thence through coil 81 to bat-

tery 3, thence through 12, 2, and battery 5 to
coil 32 to 2 and 35 t033. Bothbatteries 3and
5 now act on the coils of the double magnet 31
32 with sufficient force to attract armature
27 and establish the circuit through wire 25
from ground 30. The contact at 33 is pref-
erably made of long duration to insure the
closing of wire 25 for a sufficient length of
time for the purpose desired; but the means
shown in my application, Serial No. 544,401,
Fig. 1, above mentioned for operating the
circuit-changing devices on wires 4, as well
as the call-bells, and for closing the circuit
through wires 1 and 2 to operate magnet 31
32 may be used, if preferred. :

The wire 25 at each station on the circuit
includes a magnet 36, as stated, which is
adapted to attract the corresponding arma-
ture 10 to break the completed ecircuit 4 at
4* 4* and reéstablish the circuit for the cor-
responding bell 6 at 6* 6°. Shunts are pro-
vided around the magnets 36, which shunts
are closed when the armatures 10 are in their
normal positions. For this purpose said ar-
matures are shown connected by wires 37
with the wire 25, and said armatures are
adapted to normally engage contacts 38, that
lead by wires 39 to wire 25, the parts 37, 10,
38, and 39 forming the shunts around mag-
nets 86. 'When magnet 11 attractsits arma-
ture 10, the shunt around the corresponding
magnet 36 will be broken, so that when the

circuit in wire 25 is closed at 26 27 the mag-

net 36, whose shunt is broken, will be ener-
gized to attract its armature 10 to restore the
latter to its normal position. The shunts
around magnets 36.serve to reduce the size
or amount of battery 29 that would be neces-
sary were the circuit 25 directly and perma-
nently maintained through all the magnets 86.

To further reduce the requirements of the

battery 29, I preferably arrange the line 25

to be divided or broken into sections, these
sections including a number of stations in a
series—say three, five, or ten. In the exam-

ple shown there are three stations in a series,

A B C, included in a section of wire 25, which
is for simplicity of illustration. The sections
of wire 25 are normally conneécted together
and are broken or separated and a ground pro-
vided for a section when a station beyond any
series of stations is operated. ' For this pur-
pose the wire 25 at a point between the last
station of one series, C, and the first station
of the next series, D, is provided with a mag-
net 40, whose spring-actuated armature 41
normally engages a contact 42 on a wire 43,
which leads to contact 43* on the armature
10 and insulated therefrom. In the example
shown the contact 43* (when armature 10 in
the first station of the next series of stations,
as D, is operated by the magnet 11 at that

station) is adapted to engage a contact 45,

which leads by wire 46 to ground at 47 to es-
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tablish a ground for the corresponding section
of line-wire 25, and at this point the wire 37
is not permanently connected with armature
10, but has a contact 37° to engage and dis-
engage said armature, the circuit thus lead-
ing, through 37, 37%, 10, and 39, to 25, thus
normally shunting magnet 40 from the line.
‘When the parts are all in their normal posi-
tions and the circuit through wire 25 is closed
at 26 27, the circuit will be directly through
wire 25, shunting magnet 40; but if arma-
ture 10 at the first station of a second se-
ries, as D, has been operated in reaching a
station beyond it the cireuit through 37 will
be broken at 37* and the wire 25 will find
ground at47, through 40, 41, 42, 43,43, 45, and
46, for the first series of stations; whereby all
magnets 36 on said section of wire 25, that is
grounded, as stated, will attract their respec-
tive armatures 10 to cause the latter to break
the line 4 into its normal sectional condition
and restore the ground-circuits for the bells
and also restore the shunts around said mag-
nets. At the same time magnet 40 will be
energized and attract its armature 41 to break
ground 47 at 42. Armature 41, which is nor-
mally connected with wire 25, is thus brought
into engagement with a contact 48, connected
by a wire 48 with the next section of wire 25,
leadinig through the magnet 36 at D and
through wire 25 for the second series of sta-
tions, &c., the line 25 being thus reéstablished
to the second series of stations. If armature
10 in the first section of the third series of
stations on wire 25 has been operated, the
same action will take place there to restore
all armatures 10 in the second series of sta-
tions, and so on through all the series of sta-
tions on wire 25, as the case may be, operat-
ing only a few magnets 36 at a time. Thus
all the magnets 36 in a series of stations on a
section of wire 25 are shunted from the line
as the series of stations are passed, so that
the current will not have to traverse them to
reach a station or stations beyond, the mag-
net 40 being also shunted when the armature
10in the second series of stations is attracted
by its magnet 36, and so on through the sta-
tions on a series, as the case may be.

It will be understood from the foregoing de-
scription that the eall-bell and cireuit-chang-
ing devices in each station are normally
wholly separated from the next, but that each
station can be connected with the next, the
devices operating one at a time and succes-
sively to break the call-bell circuit and es-
tablish a through-line at each station oper-
ated, and that one station is reached without
operating the circuit-changing devices in any
station beyond.

My improvements may be used with suit-
ably-arranged telephone instruments—forin-
stance, as shown in mysaid application, Serial
No. 544,401.

Having now described my invention, what
I claim is—

1. In a signaling or calling system a plural-
ity of stations, a circuit for said stations di-
vided into sections in said stations, two mag-
nets on said cireuit in said stations, an arma-
ture for each of said magnets, one of said ar-
matures being arranged to break the circuit
of the signaling instrument in its station and
to connect two sections of said circuit to par-
tially establish a complete circuit through
said station, the other of said armatures be-
ing arranged to temporarily break said circuit
and to then complete the circuit, substan-
tially as set forth.

2. In asignalingor calling system, a plural-
ity of stations, a signaling instrument in each
station, a circuit leading from one station to
the signaling instrument in the next station
and normally broken in the first-mentioned
station,; two magnetsin each stationlocated on
said circuit, an armature for each of said
magnets, one of said armatures being ar-
ranged to break the cirenit through its sig-
naling instrument and to form circuit with a
wire that leads to the other armature, the lat-
ter armature being normally in circuit with
said wire and arranged to temporarily break
the circuit through said wire when its mag-
net is energized and to restore said circuit
when the magnet is deénergized,substantially
as set forth.

3. A signaling system comprising a plural-
ity of stations, a signaling instrumentin each
station, a circuit leading from one station to
the signaling instrument in the next station,
and normally broken in the first-mentioned
station, two magnets in each station located
on said cireuit, an armature for each of said
magnets,one of said armatures beingarranged
to break the circuit through its signaling in-
strument and to form a circuit with a wire that
leads to the other armature, the latter arma-
ture being normally in circuit with said wire,
and arranged to temporarily break the circuit
through said wire when its magnet is ener-
gized and torestore said circuit when the mag-
net is deénergized, and means to form a tem-
porary ground for said circuit when the sec-
ond-mentioned armature is attracted to pre-
vent current from passing along the line until
the proper time, substantially as set forth.

4. A signaling system comprising a plural-
ity of stations, a signaling instrument in each
station, a wire leading from a contact in one
station to the signaling instrumentin the next
station, and so on through the series of sta-
tions, an armature in each station to operate
the corresponding contact to join two sections
of said circuit together and to break the cir-
cuit of the corresponding signaling instru-
ment, a magnet on said circuit for said arma-
ture, a wire 4° having a contact to engage the
first-mentioned contact, a movable contact
normally in circuit with the wire 4°, a magnet
on said first-mentioned circuit to operate said
contact, a wire leading from said contact to
the first-mentioned circuit in advance of the
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first-mentioned magnet, and means to estab-.
lish a new ground for the second-mentioned
magnet as and for the purposes specified.

5. A signaling system comprising a plural-
ity of stations, a signaling instrument in each
station, a circuit for said signaling instrument
divided into sections in each station, the mag-
nets in said signaling instruments being po-
larized, two magnets 11 and 12 in each station
located in said eircuit, said magnets being po-
larized oppositely to the first-mentioned mag-
nets, the magnets 11 and 12 having armatures

arranged to make and break the sections of
the first-mentioned circuit and means for dis-
charging currentsof opposite polarity through
said circuit, as desired, to join sections of said
cireuit into a through circuit, and to operate
the desired signaling instrument, substan-
tially as set forth.

JAMES: G. SMITH.

Witnesses:
LEoN LEWIN,
T. F. BOURNE.
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