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Applma.twn filed Pebruary 4,1902, Berial No. 92,567,

Patented July 23, 1807.

To all whom: it may concern.. '
‘Be it known that I, ARTHUR J. FARMER, 2 citizen of
the United States of America, and a resident of Detroit,

in the county of Wayne and State of M1eh1gan have i}
invented certain new and useful Improvements in.

| _Muli:iple-Station Telephone Systems, of which the fol-

10

Jowing 15-a apemﬁcatmn

- -My invention relates to 1mprovements in multlple
| Et&tlt‘m or party line telephone system, and has for its
‘object the provision of apparatus embodying selective,
gecrecy, and busy signal features, and for simplifying

the work of the operafor at the central office.
It has been my design to depart from the standard

* r_exchange circuits and apparatus only in simple and
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~box apparatus are controlled by the exchange operator
-_.throufrh a key connected with the operating battery;
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" reference to the accompanying drawings, ﬂlustra,tmgx
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necessary particulars, thus enabling me to use the in-
vention in systems already installed. .
The selective feature of my system I obtain by in-

terposing between the central office and the several

~ partles served by a glven line, a
20
 necting in circuit all of the pamea upon the line, or
merely the smgle party called or calling for copnec-

taining switching mechanism for alternatwely con-
tion. The actuation and restoration of the ]unctlon-

Lk which operations she is gmded by means of a super-

visory lamp or signal.
In selecting-a party, current is transmitted to the .

]unctmn-—box over, both sides of- the line to ground;

‘while. for effecting its restoration, but one side is used,
‘the apparatus autc:matlcally stopping in its normal po-
“gition for calling, or receiving a call from any of the
Each party is informed of the condition of

parties.
his line by means of an auptomatic busy signal.
“The mvention will be more readily understood by

apparatus, and a telephone system embodying my im-

.prwements

" Figure 1 thereof shows in elevation, the junction-
box apparatus for switching the- various subscrlbers
or parties into and out of circuit.
showmg the preferred form of sw1tch1ng contacts- Flg

3 is a diagram of the junction-box and Bubscnbers eir-
_cuits showing one party-line station:in some detail; |

and, Fig. 4 diagrammatically illustrates the central
office apparatus |

The same character of reference is employed. through-

out the drawings to indicate similar parts..

Referring first to Fig, 1; it will be seen that the prin- -
cipal feature of the ]unctlon-box switching apparatus .
" is'a spider s ‘rotatably mounted upon a shaft ¢’/ which

bears a matchet-wheel w’ controlled by electro-magnet-

m. The tatchet-wheel is engaged and operated by a

‘pawl.p’ ca.rned by the armature of the electro-magnet

| one position of the spider..

]unctlon-box con-

“has been closed by the shoes ¢, d, or e.

“conducter. &.

maintains open the contacts b*'and 03, and acmrdmgly,
to complete circuit through wire ¢ to magnet m, it i3

‘necessary to energize relay y; thus closing a shunt about

Fig. 2 is a- detail,

The radial limbs of the spider bear variously p.ositianed

| engaging shoes a'—a''—b, b'—e¢, d, ¢, adapted, during

the rotation of the spider, to close the contacts.a, 7,
3 b% also contacts 1—I1 corresponding to and con-
:ﬂected with the party line stations of similar number

indicated at the left of Fig. 3. The shoes for closing

b .

60

station contacts are 80 pomtmned that no.two ef the -

latter can be closed at the same time; . e. during any
By Obsen ing the concen-
tric dotted circles in said figure, it will be at once ap-

| parent which contacts are actuated by any gwen

shoe. The actuating electro-magnetic apparatus is of
the vibrating type, so that the operator may, by de-
pressing a key S, throw current from battety B to line,

and step a,round the spider to the position necessary for

connecting in circuit the desir ed subscriber.

In Fig. 3 the spider and acutating mechanism are
shown in normal position below or vertically displaced

from the several junction-box contacts, circularly ar-

ranged near the upper part of the diagram. The con-

tact b is then closed by the engaging shoe b' w]:uch in-

sures the completion of the circuit from the exchange
to all the stations 1—11 when the line 1s not in use.

Tmmediately splder s is rotated out of its initial position,

however, contact 18 broken at b2, disconnecting all the
stations from circuit until some one of the contacts 1—11
This will serve
to connect the corresponding station to line, through
In its initial position, also, the spider

contact b%. Relay y is bridged between line and
ground; the continuity of the circuit being controlled
at contact f, which will be closed immediately relay z
18 energlzed In order to rotate the spider from its ini-

tial position, accordingly, it is necessary to send cur-

this occurs, contact b* is closed and the flow of current

- over line wire 1”7 alone is required to continue the rota-
‘tion of the spider, and restore it to its initial pcrsitiml

when it will be automatically stopped by the re-opening
of the circuit to magnet m at b*.
relay z closes the contacts at f, forming 2 part of a bridge

between the line COH(thtUIb, which is In turn con-
trolled by contact a.
| change and the breaks in the line conductors.
-ever one of the party-line contacts 1, 2, 3, etc. is closed,

This bridge 1s between the ex-
When-

contact ¢ is simultaneously closed by one of the shoees
@, a?, a®, etc.; hence, while current 1s being sent over
line wire 17, thL supervisory lamp at the central sta-
tion will be extinguished each tlme a station is con-
nected in circuit, by reason of the closure of this low-

| resistance bridge; therefpre the operator presses her
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‘rent over line wires 177 277 1in parallel; butf immediately

The energization of
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- at a, is on the exch_ange side of relay z.
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| ,'pr&cmce sald keys will be combined as suitable select-

- B0

-~ mignals may, of course, he subst#tuted for said lamps, |

b

60

65 and gronnd is interposed a condenser.

b when selecting-current is sent over line wire 177.

use 1n npelatmg the party-line junction-box appara-

2

selecting key S until the supervisory lamp has flashed |
the requirednumber of times; releasing the same after
the flash occurs corresponding in number to that of the
station desired.
spider when selecting a calling station, additional con-
tacts and relay z are providedt. To secure this result
the relay is so placed that & will be switched into the
cirenit with the main line wire 2/ by means of contact
The
current over the former passes to ground via contact f
and relay y there being no path from 27/ to gmund for
direct current beyond this point, while the bridge be-

tween wires 177 and 27/, which is closed by shocs a'—a'!
Accordingly
said relay, when thus in circuit, 1s energized only by
current traversing the complete metallic circuit which

will not occur until the spider has completed circuit to |
- the calling station.
‘controls the SUPCrvisory signal relay at the exchange,

‘The current then which ordinarily

will also pass through relay z, energize the same, and
cause the circuit to be broken at ¢. This will serve to
cut out magnet m and prevent further rotation of the
spider. The ‘operating battery then being discon-
nected from line, the armature of relay 2 is restored and
a shunt around relay = is closed at ¢. When one of

‘the party line subscribers desires a connection, select- |
ing current is sent to line and relay z would be im-

mediately cut in, thus disconnecting magnet m, were
it not for the fact that shoe b inits initial position
ﬁ(‘p&rat(‘% contacts b3 Wthh control the circuit thr ough
relay z. "

In order to automatically stop the |

| by those conversant with telephone practice.

In Fig. 4 is shown diagrammatically a typical ex-
change circuit with auxiliary relays and circuits for

tus. It will be noticed that the continuity of the or-
dinary metallic cord and plug circuit requires merely
to he broken at certain points for permitting the use of
auxiliary keys and relays; provided for special pur-
poses. My description will be directed principally to-
ward  these alterations,*in order to set forth more
clearly my improvements, since those skilled in the
art will at once appreciate the features common to
It will be recognized that P is the
calling, and P’ the answering plug, with which are re-
Elpectivelﬂy connected keys R, B, K and K/, 8§/, I
adapted to control the ringing and listening circuits,

and the several circuits of the operating batteries. In

ing and ringing, and selecting and listening keys.
B/ is an auxiliary battery, and I, I” are the super-
vigsory and auxiliary signal lamps Other suitable

if desired. k, % are multiple-contact restoring re-
lavs whose purpose will later be explained.
Rwulrmg brieﬂy to Flg 3, befere proceeding with -
fmn nppaz atm of subacnher 11 is dlagrajinmamcaliy n-’
dicated in the left hand lower portion of said figure.

This is duplicated at each of the other party-line sta- | tact 3 of the junction hox, wire s”/, lmo condiictor 2/

tions, which may be indefinitely multiplied in num-
her ag required, with a corresponding number of addi-
tional pairs of contacts and the necessary shoes prop-
erly arranged at the junction-box. Connected in cir- |
cuit with line conductor 277 1s the bell between which

860,860

sired, may be connected to provide a full metallic

ringing circuit therefor. The highwound magnet 5 of

the subscriber’s busy-signal is connected between the

other line conductor, or ite extension beyond the-jJunc-
tion-hox, and the ground This signal compriscs siin-
ply a rotata,blb disk 4/ provided with alternating sec-
tors of white and black, one of which will always be
displayed at an opening in the subscriber’s instrument
box. Each time the magnet j is engrgized its arma-
ture 9/, by means of a pawl engaging the ratchet-whecl

associated with disk j/, advances said wheel and disk

one step, thereby indicating the condition of the line,
a black sector, for example, showmg when the party-
line 1s busy. |

After reading the foregomg, a somewhat detaﬂed
description of the operation of my 1n1p10ved system,
which I shall now ma,ke will be readily understood

Assum-
ing now that the exchange operator finds, upon plug-

‘ging into the jack of a calling line that station 3-is de-
gired; plug P is inserted in the jack of the party-line
and key S is depressed, which serves to connect bat-.

70
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tery B with both sides of the line in parallel to ground

via the several bridges upon the line already alluded
to. Imitially, current over line wire 17/ reaches ground

90

via relay z, and also through the several busy-signal .

magnets j at the subscribers’ stations.. Relay z is thus
eriergized to close circuit at f; atiording a path for cur-

“rent from conductor 2’7 through relay y and to ground,

which serves to excite the latter relay and complete 1)
bridge from conductor 17/ to ground via wire /7, con-
tacts 3/, 1 and the windings of actuating nngnet

Thus excited, said magnet rapidly inakes and brea,_l\s

the circuit through its windings, intermittently at-
tracting its armature and thereby stepping around spi-
der s in a clockwise direction; this action continuing
as long as pressure is maintained on key S.

As before explained, shoes a!, a2, a®, ctc. will com-

95
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plete circuit through contacts a at the same time that |

shoes ¢, d, ¢ SH(‘CES‘HVBIY cloge the contacts 1, 2, 3, ete.,
controlling circuits to the corresponding pmtly-lme
stations. This closure of contacts a completes each

-time, a low-resistance bndge between the hne conduc-

tors by way of contact f, causing the superwsory lamp
to be extinguished whenever a station is selectlvely
connected in ‘circuit. .
.Under. the conditions assumed, the nperatm notes
that the lamp [ is twice extinguished, and releases
the key the third time the lamp ceases to burn. It
will be obeerved that the ‘contact-making shoes of the
spider are made of sufficient length to permit the op-
erator to release the key before the spider can break
the "desired connection. Line conductor 2/ is now
open at b2, but a shunt is established for the desired
party at contact 8. Station 3 thus is the only station

being traced as follows:—from the tip of plug P to-con-
ductor 177 and its extension to station 3, thence to con-

and contact ¢ shunting th{'l break therein, the exchange
side of the breaks in said conductor 2/, thence to the

|.sleeve of plug P. The operator now rings subsecriber

3 by depressing key R, who upon 'mqwnrino,‘ﬁnnnp(‘ts
a low-resistance bridge between conductors 174, 2%/,

The bell if de- | thus exungmqhmq the supervizory la,mp and mfarm-

105
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| connected in circuit with the exchange, said circuit
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ing the operator that the eubecriber has i'eepen‘ded

The talking circuit thus established may be traced.
through the cerd circuit as follows ———i;em the calhng'_

station to the eleeve of plug P/, key L, key &, wire I,

relays 1/, v, wire D, key 8; key R, sleeve of plug P,
to the called station, thence to the tip of said plug, as

already described, Ley R, key 8, wire C, wires 1/, 2/,

3/, contacts §° of the unexcited relay &/, wires {p, 5; -

Ci 6 7, contacts s? of the unexcited relay k, wires 8,
9/, 10/, Cf" key 8/ key L, and to the tip of the plag P7.
I‘wm the above it will be seen that contacts s> and &* |
are the only pointe at which ‘the ‘eontinuity of the
circuit can be broken, other than those erdmerlly”
opened when listening in, calling, -or sgelecting 4 sta--
tion, and said contacts s*, g3 remsin closed until"reetor—

ing current is sent to line* upen the conclusion of the |

cenvereatmn

raanner, thus notifying the operator to disconnect.
Before removing. the piugs, however, the epereter

mamentarily presses key K, tranemlttmg current over

the following circuit —Ifrom battery B/, wire 1V,

" relay k, wire 14, key K, wire 15, wire 16, wire 17, super-

25

30
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visory lamp I, thimble of the par ty—hne jack, relay w,

and thence to ground. The relay k is excited and’
“attracts its armature, closing its-multiple contacts at

0, Py a.nd | The

g, and alto bhreaking contact at s-.

closure of contact ¢ closes circuit: through the Wmdmge‘*
of relay & independently, as long as plug P ;jem_ame'
- in 1ts jack, while the contact established by p serves

to connect battery B to line conductor 17/; and: also |
closes a shunt around contact s°. Opemng circuit .at

g2 disconnects plug P/, so that no current from hattery

B can flow to that side of the cord circuit when key K

battery B’/ and the auxiliary supervisory lamp 7V,

which preferably is of different color than lamp I..
 These circuit conditions obtain until the plug P is .

removed frem its jack, when the relay & will be restored

to its normal position. The operating battery and
resistance R’/ .are, of course,- so proportioned as to .

insure the actuation of'the apparatus serially connected

therewith. . The current supplied to line conductor

177 flows to the juaction -box and 'r?eaehee' eground by

. Way of a bridge including relay 2, and enether includ-

o0

55

60

magnet m. Altheu_gh relay z is incidentally energized,
o operative function is thereby attained, but the

-current flowing through magnet m serves to rotate

the spider s in continuation of its.movement, until
shioe b reaches its normal position to break contact at
b*. Since there is no current flowing over line con-
ductor 27 relay y remains inert, and the circuit to

‘magnet m is thus automatically broken, and the spider |}
i stopped in its initial position.

- During the above recited operation contact a will be
cloeed and epened at intervals during the rotation of |
the spider, causing the supervisory lamp 1 at the ex-

o
Upon the subscribers’ ha.ngmg up their reeewere |
- the supervisory lamp is lighted in the well known‘

B

.‘J

 §

F ]

visory lamp. V is to prevent the dleconneetmn of a
party-line until the restoring ciirrent-has been trans-

mitted to leave the line'in normal CDIldlthIl for send-

must not take down 2 party-hne connection until both

receiving the subscribers’ signal to disconnect, the op-

mentarily to Ler other duties; and when the automatic

|- restoration of the’ ]unctlen-bex appamtue has been ef-

‘ing and receiving calls; and eccerdmgly the operator -
70
the supervisory and auxiliary lamps are lighted. Upen o

-erator, aeeerdmgly, will press key K, eecempllehmg :
' the above described result; meenwhﬂe attending-mo- .

75

[ fected, and both lamps I and I are lighted, the opera-

|

“has been closed, unless key. K/ has, also been cloged |
and ‘a shunt around 82 has thus been closed at-p/. T
The contact made by o closes the ciccuit including |

ing conductor ¢/, contacts b* and 1, and actuating |

“tor takes down the connection, knowing that the line

18 In normal cend1t10n The. current thue trenem1tted ’

“to effect the restoration ef the ]unctlen-bex apparatus,
also flows in part through the busy signal magnets at

80 “

“the several eubecnbere ete.tlene thereby e.dvencmg -
‘the controlled disks one etep to display a white sector

end indicate that the line is free. It will be ebeerved
. that the other, or answering side of the cord circuit,

85

similarly is provided with selecting and restoring keys -
S/, K/, and that the multiple-contact restoring relay .

- %’ is present, so that a party-line subscriber calling for
a connection, likewise has, temperarlly, the exclusive
“uee of the lme, and the other stations upon said line are

90

‘notified of the condition of the line by 1 means of their

~busy ‘signals. All this is eccemphehed in a manner
“exactly analogous to that of selecting a called party,.
with the exception: that the operator, as explemed

does not ha,ve to watch the number of ﬂaehee but de-. 95

‘pends on the relay x and the’ ]unctlen-bex eppera,tue

to eutematlcelly select theé calling station, and the res-

toration of the  junction-box appardtus is similarly

brought about.-~ Therefore, it will -be. unnecessary to

refer in further detell to these operatmne
It will be eppreeleted that,-as nearly as peee1ble I

have rendered automatic the eeleetwe, restoring and.

- 100

busy signal. features of my system, in order to rehevel i
the operator of extra labor and also insuré greater ac- -

curacy. ‘In the system as thug.equipped, a compara-

105

tively large number of eubeenbere, having: 111d1v1duelly o

‘but few calls, may very economically be given the

best of service; including the exclusive use of the ex- R

change line, when required, and the absence of enney—
ances commonly incident to party—lme gervice..

110

The improvements are readily applicable to various o

eyeteme already installed: that herein described bemgl

merely illustrative.

The junction-box with its centamed epperetue, mey, -
| of course, be dlepoeed in the system to suit local condi-

tions. Preferably it is situated as centmlly as possible
“with respect to-the group of parties served; thereby re-

115 -

ducing the length of extension line eenductere re-

quired. Thus it may be mstalled 'at some one of the
party-line stations, if desired, or it may be equipped
with 'a-weather-proof housing or casing,-and be-placed
upon 3 conveiient pole. Suitable terminals for con-
necting up the entering lines, naturally will be mount-

120

-ed therein. .Containing, as it does, all the addﬂ;mnel o

actuating apparatus outside of the. exchange and this

box is at once convenient:for testing and Tepairing.
" Modifications.to suit arising. cendltlene will suggest
themeelvee to thoee ekllled in the ert and I do not de-

tor-to disconnect.. The functmn of the euxﬂla.ry super- l elre to be undereteed as setting ferth herem more then

125
1" being of an extremely ermple charactet; the ]unctlen-._: o
change alternately to burn and become- extmgulehed.{; | |
-until the spider hag'reached 1te normal position; when'|
- said lamp will remain llghted as a signal for the opera~ |

130
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" for connecting the line with other

4

illustrative apparatus and circuit arrangements em-
bodying my invention; and accordingly claim, and de-
sire to secure by Letters Patent, the followlng:

1. In a central cnergy telephone system, the combina:.

tion with a plurality of lines extending to and connected
with the instruments of the several subscribers served
by a given exchange line, of an interposed electro-magnetic
switching appliance wherein said lines are centered, line
conductors extending therefrom to the exchange or central

office, an actuating battery, and central office apparatus

for actuating the switching appliance to connect any sub-
scriber in cirenit or all of the subscribers in common, and
subscribers to the
ecxchange, substantially as set forth, S
9. In a central energy telephone exchange system, the
combination with a pmty—}ine switching appliance, of a

‘plurality of party-line stations connected therewith and

adapted to be alternatively connected or connected in com-
mon with the exchange, dassociated telephone exchange ap-
paratus, line conductors extending to the telephone ex-
change, an actuating battery thereat adapted to energize

the switching appliance, & key controlling the same, and |
"a signal controlled by sald appliance for indicating . the
.party connected in circuit and the restoration of the ap-

paratus, substantially as set forth.
3. In a telephone ex¢change system, the cembinatmn with

~ an operator’s kKey for controlling a party-line switching

30

35

40

appliance, of line eendu_eters extending between the same,
an actuating battery or source of current, a plurality of

party-line subscribers, and an interposed electro-magnetic

party- line switching appliance comprising a plurality of
contacts respectively connected with the several party-
line stations and with the line conductors, a rotatable con-

tact-making pait, an electr o-magnetic device for effecting-

its rotation, and an additional contact controlled by the

- contact-making part adapted té be closed each time one
- of the party-line contacts is closed, and a signal at the
ubstentially'

central office adapted to be actuated thereby,
as set forth.

4, In a telephone exehenge system, the combination with

a partv line switching appliance, of means provided in the
cord eircuit for sending actuating eurrent over both Hne

conductors in parallel to-said switching appliance, relay |

. apparatus for sending current over one side of the line

45

o()

59

60

65

70

79

80

thereto, and means controlled by the removal of the con-
necting plug for restoring said relay apparatus to nermal .

condition, suhstantlally as set forth.

5. In a party-line, switching appliance, the combination
with .a plurality of contact parts respectively connected
with the several party-line stationy, of a rotatabie contact-

making part, an electro-magnetic device for effecting its_-

rotation adapted to be connceted with the exchange line
conductors, said line conductors extending to an exchange,
and an additional contact controlled by the rotatable con-
tact-making part adapted to be closed .each time one of the
party-line contacts is closed, substantially as set forth.

6. In a party-line switching appliance, the’ cembinetien
with a rotatable part, of eleetre-magnetie actuating ap-
paratus therefor, contact- making shoes mounted upon said
part, a plurality -of contacts adapted to be connected with
corresponding party-line stations, a signal-controlling con-

tact, relay-controlling contacts, sald contacts being dis-

nosed in the path of, and adapted to be engaged by said
shoes, and relay apparatus, substantially as set forth.

7. In a telephone exchange system, the combination with

ajunctien-bex containing selective switching apparatus,
ef a central station, a plurality oi pavty-line stations, line
and extension eenduetere connecting sald junection-box
with all of said stations, electro-magnetic actuating ap-
paratus for effecting the selective switching and restora-
tion of said junction-box, the same being connected- with
one side of the line, relay apparatus ¥ and 2 connected

in bridge to ground, relay z associated therewith, a source’

of current at the central station, and controlling switching

appliances for effecting the selective and restorative opera- |

tions of the' junction-box apparatus, substantially as set
forth.

8. The combination wﬁh a telephone line having a plu-
rality of subgtations connected thereto, of a  signal- -bell
connected with the line, a condenser in. series therewith

860,880

in a circuit distinet from the. bell ecircuit at each of the
substations, an electro-magnetic switching mechanism as-
sociated with the main line circuit adapted to selectively
connect in ¢ircuit any one of the substations, and central
office apparatus for simultaneously actuating said electro-
magnetic switching mechanism and the several sub-station
busy signals, substantially as set forth.

0. In a party-line gelective switching mechanism, the -

90

combination with a movable controlling part, of electro-
magnetic actuating mechanism therefor adapted to be elec-

trically controlled, contact terminals controlled by the -
- movement of said part adapted to be connected by indi-

vidual eircuits with a plurality of telephone sub-statlons,
and means for automatically.checking the said controlling

as set forth.
10. The combination with the twe limbs of a telephone
exchange line, of a plurality of telephone sub-stations as-

soclated therewith, a switch at each sub-station adapted to

control the flow of current across said limbs, an electro-
magnetically actuated switching mechanism interposed be-

tween the-exchange and sald sub- stations adapted to se-

lectively connect to line any one of the sub-stations or con-
nect all in multiple, and also control the flow of current

| across the limbs, and a switeh controlled thereby connected
- between the exchange and the eleetm-magnetie ewitehing
- mechanism, substantially as set forth. -

‘11, The combination with a multiple station telephene

line, of a relay connected with the line adapted to be ex-
cited by current flowing therein, a line signal controlied by -

the relay, an electro-magnetic switching, mechanism con-
nected between the terminal jack of the. line and it sub-

stations, said switching mechanism comprising means for

normally maintaining a closed cireuit to all of the sub-

stations in multiple, whereby any station may actuate the

line signal, and also means under control of the exchange
operator for breaking this common circuit and establishing
an individual circuit to eny one of the euh—etatmns Eub
stentially as set forth. -

. 12. In a selective party line system, the cembinatien "
Wlth the cord circuit at the telephone exchange, of a source -
of current, a key adapted to open the cord circult and send

current in parallel over the limbs of a connected telephone
line, and relay apparatus comprising a multiple-contact

device connected in circuit to complete, when excited, the

cord circuit of the side in use, open the opposite side, com:

{ plete a_circuit from thé source of current to one strand of

the eerd circuit, and close a secondary supervisory signal-

ing circuit, substantially as set forth.
13. In a party-line switching mechanism, the eemh.na«“

tion with a rotatable contact-conirolling part, of electro-
magnetic means for rotating the same, sub-station. and sig-

naling eircuit ‘contacts or terminals associated with said
‘part and controlled by its movement, and a signal at the
central-office or exchange electrically connected therewith,
whereby any one of several sub-station lines may be exclu- .

sively connected with the main line and the signal at the
exchange. may be actuated each time one of said lines s
thus connected, substantially as set forth. |

14. The combination with a telephone line extending to

g central station or exehauge, of a plurality of sub- stations
‘normally connected with the line, an automatic electro-

magnetically actuated switching appliance interposed in

1 the said line between the exchange and said sub-stations,
- whereby the normal circuit to the sub-stations may be

broken and an individual eircuit to any one of said sub-
stations may alternatively be closed, and means provided
at the exchange for actuating said switching appliance,
substantially as set forth.

15. The combination with a telephene exchange, of a

multiple station telephone line extending therefrom afford-
ing a metallic talking circuit, a plurality of sub-stations
normally connected thereto upon individual ecircuits, a
third conductor uniting the exchange and the sub-stations,

ahd an electro-magnetic switching mechanism bridged be-
‘tween one of the line conductors and the third cdnductor,
sald switclilng mechanism being connected to control the
individual circults and adapted to selectively connect alter-

natively, any individual circuit with the main line or talk-

l ing eircuit, substantially as set forth.

1 and an.electro-magnetic busy signal appliance cen‘neeted |
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16. The combination with a multiple station telephone'

exchange line, of a relay associated therewith at the ex-
| change adapted to respond to curvent flowing over the line,

a slgnal controlled by the relay, an electrically actuated
switching appliance interposed between the telephone sta-
tions and the exchunge, and means at the exchiange for ac-
tuating the - switching appliance, said ~appliance heing

" adapted to be operated to close under predetermined con-

ditions, a low resistance bridge across the line and thus

nctuate said signal, whereby the operator is informed of 10

the condition of the switching appliance, substantially as

set forth. - |
_Signed at Detroit, Michigan, this 24th day of January
1902, | - o
ARTHUR J. FARMER.
Witnesses :
S, 10, TIIOMAS,
CuarLes F. ADAMS.
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