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‘sending a callfrom one station to another, in-
dicators or annunciators in each station con-
nected with the line-wires normally belon,:,-v
ing to the -other stations to indicate in &
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To all whom it may concern:
Be it known that I, JAMES G. SMITH 8, eiti-
Zen of the United Sta.tes, residing in the city,

county, and State of New York, have invent- |

ed certain new and-useful Improvements in

Telephone and Calling Systems, of which the |

following is a speuﬁcatlon o

My invention relates to that class of tele-
phone and calling systems which comprise
& plurality of'stations, telephone instruments
in said stations, a plumhty of wires passing
through said stations, each wire being nor-
mally apportioned to one station, means for

ealled station which-station has sent a call,

and meansin each station for connecting to-
gether the two main-line wires belonging to.
- a calling and a called station, to forma closed |’
metallio circuit through the telephone in--
In thisclass -
-of systems, as known to.me, the called sub-

struments in said two sta,tlons

scriber operates switches to connect his tele-

- phone instruments with the main-line wire,
- that is indicated by theannunciator to form a
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closed metallic circuit through his telephone
instruments over the line-wires normally be-
longing to the calling and the called stations.

The. obJect of ‘my 1nvent10n isto soimprove
the above-mentioned systems as to cause the
telephone instruments in a called station to

- be automabwally connected with the main-
line wire -belonging -to the calling station

upon the operation by the calling subscnber
of circuit-closing devmes 111 the called sta-
tion. -

A furtherobject of the invention is to cause

a closed metallic circuit to be automatlca.lly
formed through the telephone instruments in

“'a called st:iion over the wires normally be-

longing to the eallingand the called stations,

- whereby the called subscriber is relieved from
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the necessity of operating switches to effect
the objects above mentioned.
The invention consists in a telephone and

- calling system comprising a plurality of- sta-

tions, a plurality: of wires passing through

said stations, each wire being normally ap-.
portibned to one station, ca,IhnO‘ or signaling’
- 1nstruments in each statxon arranged to be

operated by means of a current sent from a

calling'station over the main wire belonging

to a stamon o be called to give a call:in the

latter station,: telephone- instruments in each .

station, circuit-closers in-each station con-
nected with the main-line wires normally ap-

portioned to the other stations, a wire in each

station connected with its telephone instru-

‘ments adapted to be connected with the main-

line wire belonging -to another station upon
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the operation -of the corresponding ciremit-

closer, and means in each station for operat-

'ing the circuit-closer in another station to
connect ‘the main-line wires'of a calling and.

6s. ‘

a called station through the telephone in--

struments in a called station.

‘The invention further consists in the novel
details -of improvement that will' be more
fully hereinafter set forth, and then. pmnted
oiit in the claims.

Reference is to be had to the accompamym g

drawing, forming part hereof, which is a dia-
grammati¢ view of a telep“one and calllng

: system embodying my improvements.
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In the drawing, the numerals 12 3 indicate

main-line wires which ‘pass through. all the
stations A B C, one of such wires being nor-

mally appormoned to each. station, there be-

8o

ing any desired or approprlate number: of

such stations and ‘wires on a system, said
wires being open at the ends. " Ineach station
a contact 1* 2* 3% is respectlvely connected
withthe line-wires 12 8 belonging to the other
stations, there being no such contact inasta.

[ tion conunected with its-main-line wire.
‘have shown spurs or branch wires 1v2° 8% con-

necting said main wires with saxd contacts,
rnspecmvely :
4 are switches in each station suitably car-

;11ed and arranged to make electrical connec-

tion with either contact 1, 2%, or 3%, as the case
may be. - In each station.a wire 17 leads from
the corresponding inain-line wire 12 3, that
is' normally apportioned to the statlon, and

said wire 11 leads to the secondary coil of an
induction-coil 6, and then by wire 7 to a re-
‘ceiver 5,

From redeiver 5 a wire 7 leads to
contacts 45, 45%, or 45°, for the purpose here-
inafter explamed

9 is a hook; switch; or lever, which is suit-
ably plvoted as at10, and adapted to support
the recewer 5, a8 shown The switch 9

8s

Qo
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hivavier at one end than -the .other, so that
when the receiver 5 is removed from it it will
descend, . »
From the above it will be seen that the
main-line wire 1, 2, or 3 is connectéd through
the corresponding receiver 5 in its station
with the contacts 45, 45°, or 45%, as the case

“may be, as showh.

The local circuit for each transmitter 12
may be as follows: From the transmitter a
conductor 18 passes to the primary coil 6* of

the induction-coil and includes a battery 14.
From the ‘coil 6*a wire 15 passes to a contact.

16. 17 is a contact carried by and insulated
from the switch 9, normally out of engage-
ment with contact 16 and adapted to.engage
therewith when the receiver 5 is removed
fromtheswiteh. The contact 17is connected
by a wire 18 with the transmitter 12. When
the receiver is removed from the switch 9, the
local circuit passes from the transmitter 12
through wire 13, battery 14, coil 62, wire 15,
and wire 18 back to the trans-
mitter. ‘ .

Means for giving a signal or call from one
station to another are shown as follows: 19 is
a signaling instrument or call-bell connected
with a normally open local. circuit which for
convenience utilizes the battery 14, and for
this purpose a wire 20 extends from one side
of the magnet of the call-bell to the battery
14, 214s a wire shown extending from the
wire 13.(or it may be from the battery direct)
to an armature 22 of a magnet 23. The ar-
mature 22 is adapted to engage a contact 24,
connected bya wire 25 with the other side of
the magnet of the call-bell 19. This local
circuit when closed leads from 24 through

~t

-25, 19,14, 13, 21, and 22 back to 24. It is

evident that instead of using the armature
22 as part of the circuit a contact could be

. carried or operated thereby for the purpose.
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The magnet 23 in each station is located on a
wire 27 leading to ground, (as 26,) and this
wire 27 is normally connected with the majn.-
line wire of its station as follows: The wire
27 passes to a contact 28,.which is normally
inengagementwith a spring-contaet 29, which
may be the movable contact of apush-button
or eircuit-closer30. The contact 29 leads, by
awire 31, to a contact 32, normally in engage-
ment with the switch 9 when the receiver 5
is supported thereby, as shown, and a wire
11* connects the switch 9 with the wire 11,
which serves to connect
the switch 9, to the main-line wire of its sta-
tion.. o
For covenience in utilizing the battery 14
ir: one station to sen< an impulse to the mag-
46 23 in anotherstatica I provide the follow-
g arrangemeyrit: From ground (as 26) awire
21* leads to the wir= 21, and from the wire 20
& wire 33 leads to & sontact 34, adapted to be
engaged and moved by contact 29, 35 is a

contact adapted t6 be engaged by contact 34.
*(when the-latteris moved by contact 29) and

‘the.contact 35 is connected by a wire 36 with

spur-wires

the wire 31, through-

switch 4. When the push-button 30 is oper-
ated in one station, it will break the connec-
tion at 28 29 for the magnet 23 (in that sta-
tion) and establish the circuit at 84 35 from
its battery to the magnet 23 at the desired
station. Thus to send a call from one station
to another the switch 4 is turned to the con-
tact 1%, 2%, or 3%, connected with the main-line
wire of the station desired, and the push-but-
ton in the calling station is pressed.
Suppose station A is to call station C. The
switch 4 at A is first turned to contact 3* and
the push-button or circuit-closer 30 at A op-
erated.. The circuit will then be from 26
through wires 21* 21 13, battery 14, wires. 20
33, contacts 34 35, wire 36, switch 4, contact
3%, and wire 8", to wire 3, (all at station A,
thence along wire 8 to wire 11, (in station C,

70

75

8c

83

thence through wire 112, switch 9, contact 32, -

wire 31, contacts 29 28, wire 27, and magnet
23 to ground, (at C.) The current from bat-
tery 14 (at A) now energizes magnet 23, (at C,)
which, by attracting the armature 22, closes
the local circuit for the bell, (at C,) where-
upon a signal will be given by said bell at the
desired station. ’ R

Qo

To enable a subscriber at g calling station :

to connect; the telephone instrument_s in the
called station with the main-line wire nor-
mally apportioned to the calling station, and
at the same time establish & closed metallie
circuit through the telephorne instruments in

.the called station over the main-line wires
‘that are normally apportioned tethe two op-

erating-stations, and at the same time, when
desired, to indicate at the called station the

95:

I00.

number of the calling station, I provide the

following arrangements, and in doingso Tutil-
ize the main-line wire normally’ belonging or

apportioned to the calling station to operate
the devices in the called station for making
the connection above mentioned. = At each
station the main-line wires. belonging to the
otherstations are connecdted with suitabie cir-
cuit-closing'devices, which are adapted to con-
nect said main-line wires with the wire 7* in
each station that leads to the corresponding
teleplione instruments. For this purpose
magnets 40,41, and 42 are connected with the
corresponding spur-wire 1° 2° 3° of the main-
line wires 1 2'3, respectively, and from said
10 2 3> extend branch wires 43,
43%, and 43°, which lead to pivoted or mov-
able contacts 44, 44%, and 44°. These contacts
44 44* 44° are adapted, when released by the
magnets 40, 41, and 42, to drop and engage
the contacts 45, 45°, and 45°. The contacts
44, 44*, and 44" are held in their normal po-
sition out of engagement with the correspond-
ing contact 45 45% 45° by means of armatures
47 47* 47 which are adapted to be actuated
by the éorresponding magnet 40, 41, and 42,

“to release the corresponding contacts 44, 449,

and 44%, to enable them to engage the con-

tacts 45, 45%, and 45°; respectively. These

magnéts and armatures may be geierally in
the form of an indicator having a drop car-
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- 40% and 19% are adapted to be engaged by a |

: &

‘20

‘with a wire 51, which leads to ground.

559,088

Tying a suitable numberorsignification to in-

dicate thecalling station, ‘bhe contacts 44, 442,
and 44° in this respect bemg substantlally
similar to the drop of an annunciator, with
the additional feature that they serve, “when
operated, to complete the circuit between the
wires'1, 2, or' 3, and the eorrespondmfr wire
78 in a s’tamon

- From the spur-wires I* 2' 8 extend br :anh
wires 48 48* 48°, which lead, respectively, to
contacts 49, 49*, and 49*. The contacts 49,

contaot 50, carried by and msulated from the
armatures 22, respectively, in ‘the stations.
The contact 50 in each station is connected
With
this arran vement when an armature 22 is at-
tracted bv a magnet 23 in astation (as when
a call is given-n a station) the circuit for the
magnet 40 41, or 42 will be partially estab-
lished throuvh the wires 1° 20 8 48 484 48> and

contacts 49, 49“ and 49°, respectively, and-

thence thr ough the correspondinf’r contact 50

-and wire 51 to the ground.

25_

Any suitable means may be provuled in
each station to send an impulse to another

" station over the wire belonging to the calling

"in the ealled station eorresponding %o the-

30

station to energize the mavnet 40, 41, or 43

calling station. For convenience in simpli-
fying the arrangements. of circuits, contacts,
and push—buttons, and to reduce the number
of batteries to be used on the system, I utilize

* some of the circuits, as well as the batteries,
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before deseribed.  For this purpose the con-
tacts 29 and 34 ave used to close the circuit
in a station through the battery 14 in that

- station to and throuo'h the main-line wire of

,40

Vi

45:
j?button 30 is pressed,) thence by wire 31 and

that station to the cor respondm g magnets 40,

41, and 42 in a called station. - This cireuit,
to operate the magnets 40, 41, and 42, may
be organized and traced as follows: From
ground in the calling station {say A) to wires

21> and 21 ba,tteryléc wires 20 and 33 to con~

tact 34, thence to contact 29, (when'a push-

contact 32 to switch 9, thence by wire 11° and
/11 to wire 1 in the calhng station A, thence

50

along wire 1 to the called station, (say C,)
thence by wire 1"in the latter statmn, through
magnet 40, thence through wire 48 to contact

- 49, thence by contact 50 (when armature 22

has been attracted by magnet 23 in giving a

“call) and by wire 51 to o'xound in.the called

55

station, - Thiscircuit thus cloged causes mag-

net 40 to attract armature 47, thereby'—all(jw-.

ing contact 44 to drop to make engagemeént

 with contact 45 in the called station, thereby

6o

. plained that the giving of a call and the.op-

‘button or

connecting the main-line wire of the calling
station wmh the main-line wne belon"mtr to
the ealled station.

It will be apparent from what has been ex-

erating of a contact 44: 44% or44°in a called
station will be plucmcally together and ac-
complished by the operation of & single push-

‘wher cupon and du'e

circuit-closer, for when the push-

(4

button. 30 is operated the cireuis through 33
34 35 36, &e., will be e a call,

iy : "éumm
through 33 34 2931, &c.; is'closed to Opem'uc
macrnet 40,41, or 42 (to connect the main-line

7‘0

wiresof a calhnc and acalled station through

thetelephone instrumentsin acalled station, ))
the current from battery 14 thereupon divid-
ingat 34 20 .35 and passing through the two
br anches-described fo ground” at the called
station.

It is obvious that two sep'wa,te puﬁh-butr
tons and proper connections theréefor can be
used with separate batteries to operate the

calling-line and the cirenit- elosers or anpnun-
c1ators over their line.

In the foregoing deseription only one bat-

‘tery 14 has Deen described as being used at
cne time, but if desired several or all of the

batteries. can' be thrown on theline at once
to increase.the strength of the current being

used.. For this purpose I may utilizean extra

open wire 52, passing ‘through the stations
and connected with the respective. batberies
14 by wires 53, as. shown, so that when the
circuit is closed through any one bat‘eery it
will draw on all the othexs

The complete operation. of the entire sys-
tem may be explained as follows: Suppose a
party at station A’ desires to communicate
with a party at station C. He first turns the
switch 4 (at A) to the contact 3* and then
operates the push-button 30, whereupon con-
tact 29 engages contact 35, at the same time
breaking the circuit at 28 29. The circuit
throucrh the magnet 23 at station € will be
eompleie from ground 26 (at A) through mag-
net42 (at A) and over the main fine3 toground
26 (at- C) and thus through its magnet 23, as
before explained. Magnet 42 (at A) now re-
leases contact 44°, which thersby connects

the wire 1 and- the telephone ingtruments at

‘A with the wire 8. Magnet 25 (at C) now at-
tracts its armature 22, which closes the local
cireuit at 24 for the sxgnalmg ingtrument 19,

i (Wheleupon the latter circuit will operate to

give a call,) and the armature 22 also'cloges
the cireuits for the circuit-closers 44 44°,&o¢.,
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at 49 49* 50, - The current from the battery ‘

14 will thersupon divide and pass througl.-

the corresponding magnet, through the main-
line wire 1 from station A to wire 1°at sta-
tion C, through magnet 40, thence through
wire 48 contacts 49 50, and wire 51 to ground,

(at C) Magnet 40 thereupon attracts its

armature and releases corntact or drop 44,
which then makes engagement with contaet

43, 'the cireuit thus. being.established from

wire 1, at station C, through wire 1°43.44 45

‘and wire 7*,and thus to ‘the receiver § at the
| called smuon, and thence by wire 11 to main

wire 3, thence back to station A, through wire
43°, contacts 447 45, wire 7°, receiver 5; wire
7, 0011 6, and wire 11 'to wire 1, thersby fox*m-

mcr a closed metallic cirenit through the tele-
. When.

phone instrumentsin the twostations,
they have finighed t&lkmgq the mtﬁndanﬁss

120

125
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- 4 can be left in any position,
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‘hang t_heir"receivers 5 upohvt‘;heir éwitches 9

and replace the previously-operated drops 44
and 44° to theit normal position. . The switch
It is obvious
that when two main-line wires are being used
any other line-wires can be utilized without
interfering with the first-mentioned wires.

‘It is evident also that the call-bell 19 can be

located on'the wire which leads from magnet

-23.to ground.

"From what has been described it will be
seen that the calling subscriber operates a
call in the called station over the main-line
wire normally apportioned to the called sta-
tion, and also that the calling subscriber
operates devices in the called station over the
main-line wire normally belonging to the
calling stafion to connect said two wires fo-
gether. in the called station, so that the at-
tendant in the called station, when he hears
the call, merely has to raise hig receiver from
its switeh, when he will find that he is in di-

rect connection with the calling subseriber, -

and by looking at.the contact 44, when it is
arranged as an annunciator-drop, he can
readily see the number of the calling sub-
seriber. It will furthermore be seen that a

' ealiing subsériber merely has to turn his

30
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switch to the contact corresponding to. the
desired station and to then press his button
30 to auntomatically establish a  complete
metallic eircuit through the telephone instru-
ments in twostations overthe main-line wires

‘normally apportioned to said two stations.

It will- be obvious that the particular ar-

-rangement of contacts, wires, batteries, &c.,

shown can be varied, while still producing the
effects described, without departing from the
spirit of my invention.

Having now described my invention, what

- I.claim is—"

1. Ina telephone system having a plurality
of stations, a. plurality of wires passing
through said stations, each wire being nor-

- mally apportioned to one station, telephone

instruments and calling devices in each sta-
tion,and electrically-operating devicesin each
station, adapted to be operated from any other

" gtation nn the sysftem and arranged to con-
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" .other stations, and arranged to be operated

nect the main-line wires normally belonging
to two stations through the telephone instru-
ments in a called station. - A

. 2. In a telephone system having a plurality
of stations, a plurality of wires passing
through said stations, each wire being nor-
mally apportioned to one'station, telephone
instruments in -each station, calling devices
in each station, means in one station for giv-
ing a call in another station over the wire be-
longing to the latter station, and electrically-
operating devices in each station connected
with the wires normally belonging to the

- from any other station over the wire normally

65

apportioned to the calling station to connect
the last-mentioned wire with the main-line
wire normally belonging to the called station,

through the teléphone instruments in the

cireuit in the called station between the main-
line wires that are noxmally apportioned to
the calling and called stations. ]

‘3. Ina calling system having a p:urality of
stations, a plurality of wires passing through
said stations, each wire being normally ap-
portioned to one station, calling devices, and

“electrically-operating circuit -closing devices
in one station, and means in another station

for operating the calling devices in one sta-
tion over the wire belonging to the latter sta-
tion and at the same time elosing the circuit

“called station, to establish a closed metailic '

70
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forsaid circuit-closing devices in the called -

station, and means in the calling station to
operate the corresponding circuit-closing de-
viees in the called station over the wire be-
longing to the calling station. to thereby eon-
nect the main-line wires normally apportioned
to the calling and called stations.

4. In atelephone system having a plurality
of stations, a plurality of wires passing

through said stations, each wire being nor-

wally apportioned .to one station, telephone
ingtruments in each station, calling devices

85
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in each station, means in one station for giv- .

.ing g call in another station over the wire be-

longing tothe latfer station, and eleetrically-
operating devices in each station connected
with the wires normally belonging tothe other
stations, means in each station arranged to

select the wire belonging to any other station-

and means to actuate the corresponding elec-
trically-operating devices in the calling sta-
tion to conunect the wires belonging to a eall-

ing and a called station through the telephone.
instruments in the calling station, and means

to send a current over the wire belonging to
the calling station to operate the eircuit-clos-
ing devices in the called station correspond-
ing to the calling station, to connect the wires
belonging to the calling and called stations

‘through the telephone instruments in the
called station, whereby a closed metallie cir~

cuit- is formed through the wires normally
apportioned to a calling and a called station
and through the telephone instruments in
said stations. p - '

5. In a telephone and calling system hav-

ing a plurality of stations, a plurality of wires

passing through said stations, each wire be-
ing normally apportioned to one station, tele-
phone instruments in each station, signaling
or.calling instraments in each station, means
connected with the wire belonging to a sta-
tion for operating the calling instruments-in

-that station, cireuit-closing devices in each

station connected with the wires belonging to

.the other stations adapted to close the circuit
in a station through the telephone instru-

inents thérein between the main-line wires
normally belonging to a calling and a called
station, a circuit-closer in each station ar-
ranged so that at one operation an impulse

will be sent over the main-line wire belong--

ing to another station to operate the calling
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instrument in the latter station and to close

-the eirenit of the corresponding cireunit-clos-

ing devices therein, and to send an impulse

%o the: latter station over the maiti-line wire

5 belonging to the calling station to close the

" cireuit in the called station between the main-

line wires belonging to the calling 4nd the
called stations, - o o i

6. In a telephone and calling system hav-

1o inga plurality of stations, a plurality of wires

- passing through said’stations, each wire be-

ing normally apportioned to oné station, sig-

* naling or calling instruments in each station,

normally open spur-circuits in each station.
15 leading from the main-line wires normally be-.

longing : to the other stations, means in each
station adapted to be operated from another

station for closing the eircuit of said normally |

- Open spur-wires, magnets on said spur-wires,

) '.‘z‘o teléphone instruments in said stations con.

nected with the main-line wires normally be-
longing ‘to the corresponding station, a wire
_in each'station leading from its telephone in-
- Struments and haying contacts eorresponding
25 to the other station,

i

.apportioned to-a ealling
‘and means in each station

and electrically-operat- |

" 550,088 ‘ | s , 5

ing devices infédch station adapted to be oper-

‘ated by the magnets on said spur-circuits for

closing the cireuit. between any one of the

main-line wires normally apportioned to any -

station and the wire leading from the tele-

phone instruments in g called station, o es-
tablish a closed metallic circuit in a station
between the main-line wires that-are normally
' and a called station,
adapted to operate
the calling instruments in another station
over the main-line wire belonging to the latter

30
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station and to thereupon close the cirenitin

-the latter station of the spur-wire connected
. with the calling station, atid to simultaneously
‘operate the-circuit-closing . devices in the

called station over the main-line wire belong-
ing to the ealling station. L _

Signed - at New York city, New York, this:
5th day of February, 1896, - . = - .

‘ R - JAMES G. SMITH.
Witnesses: : : _
-~ T\ F. BOURNE,

L. Apams."
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