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_ Ta all whom it m-ay concern:

 zen of the United Sta.tes residing in the city,
‘county, and State of New York, heve invent- |
ed certain new and-useful Improvements in
- Telephone and Calling Systems, ef whleh the_

‘10

- and meansin each station for connecting to-;
cether the two main-line wires belonging to.
. a calling and a called station, to forma el_osed,
-~ metallio circuit through the telephone in-
struments in said two stations.
- of systems, as known to me, the called sub- | s
seriber operates switches to conneet his tele-
phone instruments with the main-line wire,

20

‘Be it known that I, JAMES G. SMITH 3 011:1-

following is a- epeuﬁcatlon
My

celled station which-station has sent a call,

- that is indicated by the annunciator to form a
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closed metallic circuit through. his telephone
instruments over.the line-wires normally be-

'.lon ging to the calling and the eelled stations. |
“The. obJeet of my invention ist6 so improve
the above-mentioned eystems as to cause the

telephone instruments in a called station to

- be eutomatlcally connected with the main-
‘line wire -belonging .

to the ecalling station
upon the operation by the ca,llmg eubscnber

~ of circuit-closing dewces in the ea,lled e-te—

. 45

tion.
- Afurther eb,] ect of the mventmn is to cause
a closed 1metallic circuit to be eutomatlcelly-
formed t.hreugh the telephone instruments in
a called st-tion over the wires normally be-.
- longing to the callingand the called stations,

- whereby the called subse: iberis relieved from
tho necessity of operating emtehes te eﬂfeet"
“the objects above mentioned. |
" The invention consists in a telephene end-.

. calling system comprising a plurehty of - sta-

- por tibned to ORe. station, eelhnﬂ' or signaling’
R {;metrumeute in each et-etmn a.rranged {o beﬁ'

~tions, a plurality of wires passing throufrh-_
said stations, each wire being normally ap-

mventmn 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
‘sending a callfrom one station to another, in-.
‘dicators or annunciators in each station con-
nected with fhe line-wires normally belonb-,
~ ing to the -other stations to indicate in a

“In thisclass

0pera,ted by means of a current sent from a |
calling'station over the main wire belonging

to a stetlon to be called to give a call:in the

latter station, telephone. metruments in each .

5

station, circuit-closers in-each station con-

| nected with the main-line wires normally ap-
-- --‘pertwned 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

the operation of the corresponding cireuit-
closer, and means in eech station for operat-
ing the circuit-closer in another station to
eennect the main-line wires of a calling and.
a called stetlon through the telepheee in-

etruments in a called station,

‘The invention: further eenswts in th.e nevel -

| 'detmls of improvement that will be more

fully hereinafter set ferth and then pemted

out in the claims. =~ -
~ Reference is to be had to the eeeompenym o
1 drawing, forming part hereof, which is a dia-
| grammatié view of a telep‘*ene and ee,llmg

yetem embodying my improvements.
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In the drawing,the numerals 1 2 3 m&éa‘re* o

main-line wires which pass through all the
‘stations A B C, one of such wires being nor-
mally apportmned to.each station, there be-
ing. any desired or. eppreprla,te number of -
,eueh stations and wires on a system, ‘said
‘wires beingopén at the ends.

- In each station

Se

a contact 1“ 2% 3% i8 reepectwely connected

withthe line-wires 12 8 belonging to the other
‘stations, there being no such contect in'a ete
tion connected with its: me,m-lme wire. I
{.have shown spurs or branch wires 102" 8% con-
‘necting said main wires wﬂ;h eald eenteets,
. reepecmvely

4 are smtehes in eeeh stetmn emtebly car-

-In each station e w1re 11 leads from
the corresponding inain-line wire 1 2 3, that

‘is' normally apportioned to the etatmm and
said wire 11 leads to the eeeonda,ry coil of an
’mductwn coil 6, and then by wire 7 to a re-
ceiver 5.
‘contacts 45, 45%, or 45“ fm the purpese he1e-
.meftel explamed ~

From redeiver 5 a wire 7% leads to

90

.;'ned and arranged: to make electrical connec-
‘tion with either contact 12, 22, or 8*, as the case
‘may be. |
95

ICU

9 is a hook; emtch or lever wh:tc,h issuit-

'the reeewer 5 as ehown The emtch

: ably plveted as et 10 and edepted to supportj -

6o
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hvavier at one end than “the .other, so that
when the receiver 5 is removed from it it will
descend, - . I
- Krom the above it will be seen that the
main-line wire 1, 2, or 3 is connected through
the corresponding receiver 5 jn its station
with the contacts 45, 45 or 45, as the case

“may be, as shown.

10
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. carried or operated thereby for
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The local cireuit for each transmitter 12
may-be as follows: From the transmitter a
conduetor 13 passes to the primary coil 6* of

the induction-coil and includes a battery 14.
From the coil 6*a wire 15 pagses 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
fromtheswitch. The contact17is connected
by a wire 18 with the transmitter 12. When

the receiver is removed from the switch 0, the

local circuit passes from the transmitter 12
through wire 13, battery 14, coil 6%, wire 15,
contacts 16 17, 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 cireuit which for
convenience utilizes the battery 14, and for
this purpose a wire 20 extends from one sjde
of the magnet of the call-bell to the battery
14, 21148 a wire shown extending from the
wire 13.(or it may e 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

——

29y 19, 14, 13, 21, and 22 back to 24. Tt is

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

the purpose.

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 main-
line wire of its station as follows: The wire
27 passes to a contact 28,.which is normally
Inengagementwith g, spring-contact29, which

may be the movable contact of a push-button

or circuit-closer30. The eontact 29 leads, by
a wire 31, to a contact 32, normallyin engage-
ment with the switch 9 when the receiver 5
i8 supported thereby, as shown, and a wire

11* eonnects the switch 9 with the wire 11,

which serves to connect the wire 31, through-

the switch 9, to the main-line wire of jts sta-
tion., o ' _
For covenience in utilizing the battery 14
i one station to send an impulse to the mag-
4% 23 In anotherstaticn I provide the follow-
-:g arrangemeyit: F'rom ground (as 26) awire

21* leads to the wir 21, and from the wire 20
& wire 33 leads to & 2on _
- engaged and moved by contaet 29, _
contact adapted t6 be engaged by contact 34
‘(when tho latteris |

taet 34,
35 18 a

| moved by contact 29) and
the. contact 35 is connected

telephone instruments.

adapted tobe |

‘magnédts and armatures
by & wire 36 with |

switech 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
93, contacts 34 35, wire 36, switch 4, contact
3%, and wire 3", to wire 3, (all at station A,
thence along wire 3 to wire 11, (in station C,

75
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thence through wire 11%, 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-
given by said bell at the

upon a signal will be
desired station.

Q0

To enable a subseriber at a calling station -

to connect the telephone instruments in the
called stdation with the main-line wire nor-

05,

mally apportioned to the calling station, and

at the same time establish & closed metallic
circuit through the telephone instruments in

.the called station over the main-line wires
‘that are normally apportioned te the two Op-

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

100,

number of the calling station, I provide the .

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

apportioned to the calling station to operate
the devices in the called station for making

165

the connection above mentioned. At each .

station the main-line wires belonging to the
other stations are contected with suitabie cir-
cuit-closing devices, which are adapted to con-

11O

nect said main-line wires with the wire 72 in

each station that leads to the corresponding
| 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

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
to release the corresponding contacts 44, 448,
and 44°, to enable them to engage the con-
tacts 45, 45%, and 45Y, respectively. 'These
may be generally in
the form of an indicator having a drop car-

magnet 40, 41, and 42,

1'15. |

Spur-wires 1° 2° 3* extend branch wires 43,

120
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.rying a suitable number or swmﬁcatl on to in-

~ dicate thecalling station, ‘the contacts 44,442,
and 44% in this respect bemg substantmlly;-:
similar to the drop of an annunciator, with
the additional feature that they serve, when
- operated, to complete the circuit betw een the

wires'1, 2, or 3, and the eorrespondmfr wire

) 7“ In a statwn

To.

. | armatures 29, Iespeetwely, in the stations.

The contact 50 in each station is conmnected
with a wire 51, which leadsto ground -With
. “ this arran @ement when an armature 22 is at-

© a call is given-in a station) the circuit for the
‘magnet 40 41, or 42 will be partially estab-

-~ From the %pur-wire% I 9V 3% extend br ::meh |
;_.eres 48 48* 48°, which lead, respectively, to
“contacts 49, 49*", and 49°,

. 408 and 198 are adapted to be engaged by a |

contaot 00, carried by and 1nsulated_ from the

tracted bv a magnet 23 in astation (as when

. lished thmufrh the wires 1° 2° 5P 48 48* 48® and

,. :.  rsa.

~ and push-buttons and to reduce the number
~ of batteries to be used on the system, I utilize

contacts 49, 49‘* and 49°, respectively, and"
. thence thr ouﬂ'h the correspondmw contaﬁt 50
and wire 51 to the ground.

~ station over the wire belonging to the calling
‘station to energize the mafmet 40, 41, or 42_.
in the called station eomespondmn' to the
For convenience in simpli-

Any suitable means may be pmwded in
“each station to send an 1mpulse to another

calling station.
fying the arrangements. of circuits, contacts,

- some of the circuits, as well as the batteries,

- 40

before described.

in a station through the ba.ttery

41, and 42 in a called station.

11t wire 1in the calhng station A, thence

- along wire 1 to the called station, (say C,)
thence by wire 1%in the latter ﬁtatmn through
- magnet 40, thence through wire 48 1;0 contact

. 5O

49, thence bv contact 60 (WhEIl asrmature 22

6o

sfation.

; has been attracted by magnet 23 in giving a
call) and by wire 51 to ground in.the called
- This eireuit thus closed causes mag-
net 40 to attract armature 47, thereby- allow .
N ing contact 44 to drop to m&ke engagement:
- with contact 45 in the called station, thereby
. connecting the main-line wire of the calling
station w1th the main hne wne belonwmrr to_

the called station.

6

- Itwill be appar eﬂf frmﬁ what hm beeu e‘{—'_i
. plained that the giving of a call and the op-.
~erating of & contact 44 44* or44°® in a called

station will be pmauml]y together and ac-

~ complished by the operation of a single push-
button or mrcmt {310801 fm* When the push~5-'.

The contacts 49,

For this purpose the con- | breaking the cireuit at. 28 29.
tacts 29 and 34 are used to close the circuit
| 14 in that
. station to and threuvh the main-line wire of

~ that station to the cor respondl ng magnets 40,
~This elrcmt,-
to opemte 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, battery 14 wires 20 and 33 to con-
- tact 34, thence to contact 29, (when'a push-
: button 30 is pressed,) thence by wire 31 and. |

'i-eontaet 32 to switch 9, thence by wire 11* and

e

| button 30 is opemted the circuif through 32

34 35 30, &e., will be cloged to, give a call,

‘whers cupon and di reeﬂy therea,ftet the--mmuw
‘through 33 34 29 31, &e., is'closed to @p‘emw

mﬂwne‘t 40, 41, or 42; (to conneet the main-line

?IO

wires of a ca,llmﬂ' and a called: gtation throu gh -
thetelephone mstru mentsin acalled %tatwn )

‘the current fr ombattery 14 thereupon div id-

ing at 3+ 29 35 and passing through ‘the two

15

branches- desclibed to gmund a‘t the called_"--'

station.

used with separate batteries to opemte the

calling-line and the cireuit- elosers or mmun—-
;clators over their line. - - =
In the foregoing desenptmn only one ba,t- |
| tely 14 has been described as being used at
one 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 mayv utilize an extm

open wire 52, passing through the stations

1 and eomzwted with the respectwe batteries
14 by wires 58, as.shown, so that when the

- It is obvi 10115 that two sepm&te puﬁh--but«
tons and proper connections therefor can be

90

circuit is closed through auy one battery 113 o

will draw on all the othels S

 The complete Opemtwn of the entire Sys-
tem may be explained as follows: Suppozse 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

throuﬂ'h the magnet 23 at station € will be
eomple{e from ground 26 {at A) through mag-
net42 (at A). and over the main line 3 toground

26 {at: C) and thus through its magnet 23, as
‘before explained.. Magn

et 42 (at A) now re-
leases contfact 44"-‘ ‘which thereby connects

the wire 1 and. the telephone instruments at

A with the wire 3. Magnet 23 {(at C) now at-

tracts its armature 22, which closes the local |
circuit at 24 for the mgnalmg ingtrument 19,

(whel eupon the latter cireunit will operate £0
give a call,) and the armature 22 also closes

the. Cir cuits fm the circuit-closers 44 44 &ec.,
at 49 49* 50.  The current from the battery
14 will thersupon divide and pass througl.

the corregpﬂnﬁmw magnet, through the main-

The circuit

95

100 -

105
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line wire 1 from statwn 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 coritact or drop 44,

which then makes engagement with conta,et
48, the circuit thus. being.established from

wire 1, at station C, through wire 1° 43 44 45

120

125

and wu& 7%, and thus to the receiver d at the '-
| ealled smtmn, and thence by wire 11 to main
wire 3, therce back to smtmn A, thmugh wire

43°, conta,cts 443 45%, wire 7%, receiver 5, wire 130

7, 0011 6, and wire 11 to wire 1 thereby form- L

mn‘ a clo&ed metailic circuit thmugh the téle-
phou einstrumentsin the twostations,
Ithey hm*@ ﬁmshed ‘mu;:mg.. the &ttendanm

"When
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-hang their receivers 5 upon their emtohes 9

20

rect connection with the calling subseriber, .

‘seriber.

and replace the preﬂouslﬁ-operated drops 44

and 44° to theit normal position. The switch
- 4 can be left in any position.

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 18 evulent also that the call-bell 19 can be
- located on the wire which lea.ds from meenet |
10 -

26 to ground.
'From what has been desorlbed it wﬂl be
seen that the calling subscriber operates a

call in the called stetlon over the main-line |

wire normally apportioned to the called sta-

‘tion, and’ also that the calling subscriber
opemtee devices in the called station overthe

main-line wire normally belonging to the

calling station to connect said two wires to-

gether. in the called station, so that the at-

tenda,nt in the called station, when he hears

the call, merely has to raise his receiver from
its sw1toh when he will find that he is in di-

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

" caliing subsc¢riber merely has to turn his

30

40 .

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

- nor mally apportioned to said two stations.
35
rangement of contacts, wires, batteries, &e¢.,

It will' be obvious that the pertmular ar-

shown can be varied, while still producing the
effects described, mthout depa,rtmfr from the

spirit of my - invention.
II&Vmg now described my invention, what

T .elaim 18—

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 eleetrloelly-operetmﬂ' devicesin each
stetlon, adapted to beoperated from any other

- station nn the system and arranged to con-

50

55
“mally apportmned to one’ station, telephone

B ile)

~.other stations, and arranged to be operated

nect the main-line wires normelly belonging
to two stations through the telephone 1nstru-
ments in a called station,

. 2. In atelephone system ha,vinﬂ' a plurahty |
of = stations, a plurality of wires passing |

through said stations, each wire being nor-

instruments in each station, ca,llmn' devices
in each station, means in one sta,twn for giv-
ing a call in enother station over the wire be-
lonn'mn' to the latter station, and electrically-
'operetmg devices in each station connected
with the wires normally belonging to the

- from any other station over the wire normally

apportioned to the calling station to connect

the last-mentioned wire V’lﬂl the main-line

 wire normally belonging to the called station,

l;

in one station, and means in another station

“ing and a called station throun'h the telephone ,
105

550,088

through the telephone instruments in fhe

| ealled station, to establish a closed metailic
circuit in the called station between the malin-

line wires that are normally apportioned to

the calling and called stations.

3. Ina calling system havinga p: -arality of
stations, a plurality of wires passing throuzh
said stations, each wire being normally ap-
portioned to one station, calling devieces, and
electrically-operating circuit-closing devices

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

70
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for.said circuit-closing devices in the called -

station, and means in the calling station to
operate the ecorresponding olromt-closmg' de-
vices in the called station over the wire be-
longing to the calling station. to thereby con-
neot the main-line wires normally apportmned
to the calling and called stations.

. 1 & 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 stetlon, calling devices

99

in each station, means in one station for giv-

ing g call in another station over the wire be-

longing tothe latfer station, arnd electrically-
operating devices in each station connected
with the wires normally belonging tothe other
stations, means in each station &1’1&11“‘@(1 to

select the wire belonging to any other station

and means to actuete the corresponding elec-
trically-operating devices in the calling sta-
tion to connect the wires belonging to a call-

instruments in the calling statmn and means

| to send a current over the wire belono'mg to
the calling station to operate the circuit-clos-
‘ing devices in the called station correspond-

ing to the calling station, to connect the wires
belongmg to the. calling and called stations
through the telephone instruments in the

95

I0C

11C

called station, whereby a closed metallic cir-"

cuit-is formed through the wires normally
apportioned to a ca,llmw and a called station
and through the telephone mstruments in

sald etatwns .
5 In a telephone and calling system hav-

ing a plurality of stations, a pla mhty of wires

passing through said stations, each wire be-
ing normally apportloned to one station, tele-
phone instruments in each etatmn, e1gna,lm,_,
or.calling instraments in each station, means
connected with the wire belonging to a sta-
tion for operating the calling mstrumentsqn

that station, circuit-closing deweee in each

station oonneoted with the wires belonrrmg to

the other stations adapted to close the circuit
in a station through the telephone instru-
ments therein between the main-line wires

normally belonging to a calling and a called

station, a ecircuit-closer in each station ar-
| ra,nn'ed so that at one operation an impulse
‘will be sent over the main-line wire ‘belong-

ing to another station to operate the calling

IX°F

I2C
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- 10 ingaplurality of stations, s plurality of Wires
- - passing through said’ stations, each wire be-

_ ] lose | ing devices in'each station adapted to beoper-
. the cirenit of the corresponding eircuit-clos- ‘ated by the magnets on said spur-circuits for _
~1ing devices theérein, and to send an impulse “closing the circuit. between any one of the
- %o the latter station over the maiti-line wire | main-line wires normally apportioned to any
5 belonging to the ealling station to close the station and. the wire leading from the tele- 3o
~ circuit in the called station between the main- ‘phone instruments in g called station, to es-
line wires belonging to the calling §nd the | tablish a-closed- metallie circuit in a station

instrument in the latter station and to elose

 called stations, . ., .~ i |betweenthe main-line wires that arenormally
- 6. In a telephone and calling system hav- ‘apportioned to-a ealling and a called station,

‘and means in each station adapted to operate 35,
, a1d stations, each w: | the calling instruments in another station
ing normally apportioned to one station, sig- | over the main-line wire belonging to the latter B
‘naling or calling instruments in each station, | station and to thereupon close the cireuif in -

- hormally open spur-cireuits in each station.|.the latter station of the spur-wire connected =

. 15 leading from the main-line wires normally be-. | with the calling station, and to simultaneously 40
- longing :to the other stations, means in each | operate the . circuit- closing -devices in the
~ station adapted to be operated from another { called station over the main-line wire belong-
- station _forclos_ing;the;ei‘muito‘fs'aidi-liormallyr ing to the calling station, . LT
- ‘open spur-wires, magnets on said spur-wires, | Signed ‘at New York city, New York, this
. 20 tﬁléphnne'instrume;ll.ts-ain,said-3tati0njs con- | oth day of February, 1896. - . =~ SR
nected with the main-line wires normallybe- { = " ST e T e o
- longingto the corresponding station, 8 wire | = - JAMES G. SMITH.
o *in;e,a,ch‘-st&tionleadjngﬁ*om-ij;s.-tele_ph'one in- | Witnesses: T

. ,.-.s’trume’nts'and--haﬁngcontaets._corr'e"fsponding- TFBOURNE, L
- 25 to the other station; and e_leétri_,cauyeop‘emtr.- . L Apams.
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