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R S —

PATENT

Patented November 29, 1904.

)FFICE.

WALTER C. RUNGE, OF LONDON, ENGLAND.

TELEPHONE SYSTEM AND APPARATUS THEREFOR.

SPECIFICATION forming part of Letters Patent NO.*}”}“’G,OQU, dated November 29, 1004,
Application filed Deceriber 6, 1902, Serial No. 184,155, (No model,)

To all whom it may coneern.:
Beit knownthat I, Warrer C. RuNg

I, a cltl-

zen of the United States of America, residing
at London, England, haveinvented certain new

and useful Improvements in or Relating to

Telephone Systems and Apparatus Therefor,

of which the following is a specification.

This 1nvention relates to improvements in

telephone systems, the object being to sim-
plify the installation and to provide certain
apparatus in a conmment form for ths pur-

pose.

The system 1s one of the type in which the
removal of' the subscriber’s feceiver from its
hook momentarily earths one line-wire and

actuates an annunciator,-such as an electric

lamp,intheexchange. Inaddition tothisusual
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annunciator for each subscriberan *‘ engaged ”
sional 1s provided in the exchange, such as
another electric lamp. This engaged signal
is only actuated -when both the callin
called subseribers have taken their receivers
off their hoolks, and an arrangement is made
whereby the engaged sional is rele vsed when
cither subser 1bu lmrws up his receiver.

The separate parts 01L the system will now
be described with reference to the accompan y-
ing drawing gs, in which— |

Blg ure 1 is a diagram of the system. TFig.
2 1s a perspective View of aswitch-hook. Iﬂ_g.
3 1s a longitudinal section through the com-
bined jack and relay. Fig. 4 is an inverted
plan ot the same, and }:Iw‘ 5 1s an elevation
of an engaged relay and releasing electro-
magnet wwh part of the outer s hield removed.
1*1-:1 6 18 a diagram of a modification u.t the
system.

Referring to Fig. 9, the switch-hook K 1s
connected to one line- wire A.  When the re-
celver 1s on the hook, the rear end of the hook
touches the usual bell-terminal ', so that the

~subsecriber can be runge up. When the re-

ceiver 1s off the hook, the rear end of the hook
touches the two talking-circuit contacts F* I
1n the usual way. T'wo resilient contact-arms
I I° are arranged side by side on one side of
the hook normallv out of contact with the hook
or with oneanother.

a Hlat spring, 1s connected to a line-wire A.

cgles toward the hook.

o and

tained by a detent B

inside metallic portion 1)’
The arm F*,conveniently

serted the wires K E*

its lower end bent in horizontally at right an-
On the side of the
hook K is a double-beveled projection F°, one
side of which 1s in meta.
the hook, and therefore with the line-wire A’,
while ho other side 1s of non-conducting ma-
terial. The arms E* F” and the pu}]ﬁcuon I
are so arranged that when the receiver 1-3 on
the projection I is below the bent end of the
wire F° and no contacts are made, and when
the recelver 1s off the projection ¥° is ahove
the bent end of F° and no contacts are made.
When the receiver is being taken off, the hoolk
passes upward and the projection F* (on ac-
count of 1ts upper beveled end) passes cutside

the bent end of the wire I* and presses it

momentarlly against spring F, thus earth-
ing the spring Tt and line-wire A for a pur-
pose to be hereinafter explained. When the
receiver is being put on, the hook passes down-
ward, and its projection F° (on account of its
lower beveled enc ) passes between the spring
I and the bent wire F°. The metallic part
of the projection thus momentarily comes in

contact with the bent wire ¥°, thus earthing
the hook

and line-wire
be hereinafter explained.
Referring to Figs. 3 and 4, the annuneciator
comprises a line- u,Lw B, hwum an armagure
B’. which when atm.:mbul by the core is re-
'The detent 13* com-
prises a pivoted lever having a projection /*
on the end. “The armature carries a spring
which when the armature is attracted LULILI]L

a lamp-terminal BY, and thus closes the cireuit

A" for a purpose to

of a lamp B® or other well-known line-signal.

Immediately below the annunciator is Lh{‘ me-
tallic pluu—&;oclwt H, which 1s connected to
one line-wire A’'. Behind thesocket are three
springs. The first, ', is connected with «
line-wire A. The second, E?, forms the ter-
minal of the line-relay B and i 1s normally in
contact with K, and the third, 12 1 conneeted
to the lamp B*. The plug D comprises one
tallking-circult terminal at “the projection 1Y,
2 ‘seeoml tallkking-circuit terminal D7, and an
A d{}l}l'_thiE}.’[l D

Before the plug isin-
are 1n contact and the

1s formed 1n the plug.

5o 'The other arm, F°, consists of a wire having | detent B* is in its highest position, (if the ar-

lic connection with -
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B

mature i1s attracted.) The plug and socket are
so arranged that when the plug is inserted the
wire K’ is pushed out of contact with line-
relay terminal I£* and .the wire E’ comes into
contact with terminal D’. The socket E is

“joined to the line-relay terminal E? through

the outer part of the plug D®. The inside me-
tallic portion D’ of the three-way plug males
contact with the spring E’. When the pro-

Jection D’ engages the end 2° of the detent- |

lever B3, the lever is tilted so as to release the
QY mature B', as shown in Fig. When the
projection D passes the end 7 the latter talls
into a depression D*in the plu g, and the lever
1s then free to act as a detent for the armature
B’ again, although the plug is in the socket.
Referring to Fig. 5, to indicate that both
subscribers’ receivers are off the hooks F a
supervisory relay L and signal L? are em-
ployed, hereinafter called the **supervisory”
signal. One end of this supervisory relay L
1s connected to an earthed battery C and the
other end is arranged in proximity to a con-
tact-breaker L, the blade of which forms one
talking - circuit terminal. When, therefore,
the second-subscriber’s plug K is in the J‘LCL
and he removesthe receiver from the hook F,
one line-wire A is earthed, asabove described,
and a circuit is completed through the battery
C and the supervisory relay L, and the super-
visory signal I’ remains in enﬂao"ed position
so long as both receivers are oﬂ" since the su-
perwsory-relay armature 1" 1s retained by a
detent L' after its momentary attraction. The
detent I.'isso connected to the contact-breaker
L# that its retention causes the blade to leave
the supervisory-relay terminal 1.° and come

into contact with a second talking-cireuit ter-

minal L. When clearing out. Tif one sub-
scriber hangs up his receiver on the hook F
the supervisorysignal L’ is put out of action
by means of an electromagnet M, which re-
leases the armature detent-lever L, as herein-
after described. The electromagnet-cirenit
has a gap which 1s closed by the relay-arma-
ture I’ when in the supervisory position, a
second gap at the central terminal D? of the
three-way plug, and a third gap at B, which is

closed by the subscriber’s line-relay B when

the receiver 1s either taken off or put on its
hook K. The closing of the third gap B*puts
the electromagnet M in circult with the bat-
tery N and energizes it. The hanging up of
one subscriber’s hook F puts the second line-
wire A’ to earth, asexplainedabove, and com-
pletes a circuit through the line-relay B, there-
by actuating the subscriber’s line-signal B”
The removal of the plug D from the jack E
releases the detent-armature B’ of the line-
relay B and leaves the jack in its normal un-
connected position in which no current is be-
ing used at all. Preferably both the sub-
scribers’ line-signals B’ and the supervisory

sional 1* are: small incandescent lamps. The

earthed wires may obviously be replaced by

776,090

metallic connections. An important advan-
tage of this invention 1s that asfew relaysare
employed the number of contacts is consider-
ably less than in formersystems. The super-
visory signal-relay L and releasing-electro-
magnet M are conveniently formed on one
core and are single-wound. The ends are
covered by fiber or the like M’, and the coils
are separated by a magnetic screen M, of iron,
to prevent any lines of magnetic force pass-
Ing from one coil to the portion of core within
the other coil. The two coils are incased 1in
an iron tube M, which, with the screen, forms
a path for the lines of force outside the coils.

‘One end of the supervisory relay-coil, 1., is

connected to an earthed battery C. The other
end forms one side, I°, of a contact-breaker.
The blade L of the contact-breaker is in one

main wire, IX’, of the second plug K and the

other side, L', of the contact-breaker is in the
other main wire, K”, of the second plug K.
The supervisory relay has an armature 1.,
which when attracted is retained by a detent-
lever 1%, and when this occurs the armature
falls into a recess I/ in the detent and allows
the blade L* of the contact-breaker to come
into contact with the main-wire terminal 1.’
thus closing the talking-circuit. The arma-

ture L' at the same time closes the circuit of

the engaged supervisory signal I and lights
a lamp or the like and also closes one gap in the
circuit of the electromagnet M. The second
plug K is provided with an elecutomaonet-
terminal IX° in the same way as the first, and
therefore if either receiver is hung up on the
hook K the corresponding line-rela,y B closes
the electromagnet-circuits B* and its armature
M* is attracted. This motion actuates a rod
M®, which releases the detent 1L* of the arma-

ture L’ of the supervisory relay L through a
bell-crank lever or similar device.

Referring to Fig. 1, the connections of the
svstem are as follows: One line-wire, A, ex-
tends from terminal F*and subscriber’s instru-
ment to jack-terminal E'. Another line-wire,
A’, extends from the hook F to the socket E.
One plug-wire, D', extendsfrom the plug to
the upper hand-lever terminal H>. Another
plug-wire, D*, extends from the plug to the
lower hand-lever terminal H’. The hand-le-
ver when pressed over to the left side puts
these two plug-wires into connection with the
operator’s instrument. When the hand-lever
18 pressed to the right, the called subscriber is
put into connection with the magneto J. A
third plug-wire D° K extends from each plug

to the releasing-electromagnet M. Onemain

earthed battery, C, is in connection with the

line-relays B and also with the supervisory

relay 1.. A second battery N is connected
with one terminal of theengaged lamp 1.° and
with a terminal on the armature 1., so that
when the armature L 1s attracted the super-
visory lamp L’ islighted. The battery Nisalso
connected with the releasing-electromagnet
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-W’hen the first subser 1b{}1 tdhea

~the lamp-civewit remai

back to the battery N.

through the 1nner portion D" of Lh(}, 9)

out the operator’s

776,090

M.
tact.at the hand-lever H the magneto J is
Joined to a spring-contact J°, operating in con-

]unctlon with the armature L/ of the super-
visory relay, so that the magneto is cut out
when the supervisor y lamp is Iluhted and the-

subscribers are tal
The operation of

xlﬂ{)

‘the system 1s as follows:
the receiver
off the hook K, his bell-circuit is ])10]10[] ab B
and the t‘L”xlDﬂ -cireuit made at F* F°.  On
pPassing upwar d the projection ' on the hoolk
presses the earthed sprine B against the first
line-wire terminal ¥* and completes the cir-
cuit of the line- Ielfw B, which operates the
line-signal B®. The circuitis then as follows:
from the carthed battery C, through line-re-
lay B and springs E° and E' and line-wire A,
through spring E* and earthed terminal E°.
This circuit is only momentary; but as the line-
relay armature B’ is caught by the detent B
s closed and the lamp
1t of the lamp 1s from

The cireu

B’ lighted.

the battery N to the armatore B, to contact

ire to the lamp B’ and

The operator then 1n-
serts the first plug D in the first-subscriber’s
jaclk 16 and joins the line-wires D’ to I and
D? to E*, throws the line-relay out of contact
with the first line-wire A by separating spring
E' trom E’ and into contact with the second
line-wire A’ by contact of D*and E*, and com-
pletes part of the electromagnet - circuit
ue. At
this stage the talking - circuit is from I,
throug h hook F and lm{, -wire A’, to socket I*..f.,
thence through pluo D to the second terminal
H* of the operator’s hand-lever I, also from
F” through the line-wire A and jack-spring K,
into plug-wire D' and thence to the first ter-
minal H" of the operator’s hand-lever. The
hand-lever is then pressed into contact with
the terminals of the opumtm ¢ 1nstrument 1n
the usual way. The operator being now in
talking connection with the first subseriber
obtains the required number and inserts the
second plug K in the socket of that number
and then moves the hand-lever H, so as to cut
telephone and to put the
magneto J 1 connection with the wires of the
second plug K in the usual way to ring up the
second subscriber. The circuit is 1‘1 om the
magneto J, through the spring J’, to the first
hand- lever terminal H'. through plug-wire X’
and line-wire A to the callcd subbcri'bm-’s bell,
and back through the line-wire A’, socket H,
plug K to the second hand-lever terminal H*
and back to the magneto J. The hand-lever
H springs back or is moved back so as to put
the second plug-wires into contact with the
talking-circuit. The talking-circuit is now

B', and thence by a w

from the calling-subscriber’s 1mstrument,
through the two line-wires, to the terminals
H" H” of the hand-lever, as above described.
One branch of the talking-circuit is complete

from the second hand - lever
through plug I and socket K to the called

In addition to being connected to a con-

Tine
“the supervisory signal-relay L

contact with L'

3

terminal H*

instrument. Lhe other branch of the talking-
circut ]"):LLSEI%GS from the frst band-lever ter-
minal H' to the contact 1.°, where there is a
oap. Hrom the other side of the gap—mnamely,

the blade L.*—the circuit is completed through
the plug-wire I8’ to the called instrument. It

only t hoteiow remains to close the gap L' 1.°
to complete the talking-circutt. The second
subscriber then removes his receiver from the
hook K, and in doing so puts to carth his first
-wire A, as .:merf* deseribed, and energlzes
The ph,w K
being 1n its sockef, the energlzing of the Si-
pervisory relay is tlnmwh the tollowmﬁ Cl1-
cuit: from the earthed 1}.:.LLL ry C, Llnough the
coil I, and terminal I.”, to the blade L' and
thumg 131'11‘011@1‘1 t]w plug -wire I" and line-

a.ltln,d. as Lm {1.11 ,,d - sttbsceriber’s hook F
rises. ‘Thesupervisory relay L being earthed
attracts 1ts armature L. and ac,ttmtes the su-

per visory signal I.°, the lighting-circuit be-
1ng from batter v N, tl.lmugl_

. lam p L7
contact on the armature L., back to the bat-
tery N.  The armature I/ then engages the

recess I/ in the detent I° and allows the con-

tact-breaker blade 1./ to complete the tallk-
ing - circuit- by leaving I.° and coming into
The supervisory signal 1,
1s thus inoperation while the subser ibers are
talking.  The talking - circuit 1s as follows:
from mstrument,

the calling - subscriber’s
through line-wire A, spring I, plug-termi-

nal D', to hand-lever terminal H', to contact

L', blade "L*", and through the ]"}hw wire. I&
and line-wire A to the called subseriber’s in-
strument and back through line-wire A’ and
plug-wire K’ to the second hand-lever termi-
nal H* through plug-wire D, socket I, and
line-wire A’ to the calling-subscriber’s instru-
ment. When one or other of the subscribers
hanges up his receiver on the hoolk I¥, the pro-
jection K’ on the hool malkes contact with the
earthed wire I, and therefore completes the
line-relay eircult B through the second line-
Wit{} fk" 1‘19 circmit b{*in o 'ft‘ om ba,ttel V U.,
h()ul 14, .cmd 1}101@@-
tl()l’l F"'., to t .;].1(1. emtlmt,l wire F°.
nal B’ is then operated and the electlom@g—
net-cireuit is completed at B, so
pervisory signal 1.’is put out of o
above described. The circuit of the releas-
ing - electromaonet 1s from the battéry N,

tl_lrough the armature L' and through an ar-
the plug-

thence to
rming , through the spring-con-
tact E'Z't.t(:mmgt B’., &nd line-relay armature

II]ELt'L_‘lI‘@-CO[“}téLCt to wil M,

B, back to the battery N. T'he operator on
seeing that the subscriber’s lamp B’ 1s lighted

removes the plug D from the socket K and by
so doing replaces all the contacts in their

or 1{111‘1&1 positions, as the armature B is me-

and ¢

that the su- .
peration, as .
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4

chanically released from its detent B?and the
spring K’ again comes into contact with the
spring E°. When it is necessary to make a
connection between two operators, the appa-
ratus of the second operator acts in the same
way as that of a called subseriber.

Referring to Kig. 6, instead of using a me-
chanical detent B” and actuating the line-relay
B by a momentary current the detent may be
dispensed with. In this case the hook F is
provided with an extension ¥, which in mov-
ing up or down 1s arranged to come into con-
tact with a pPOJectmn O on the armature O’
of a relay O. " One end, O’, of the relay-wind-
ing is earthed, and the other end, O, termi-
nates in a contact- -plece 1n prommlty with a
spring P, connected with an insulated metal-
lic piece P on the hook extension F'.  The
metallic piece 1s arranged to come into con-
tact with a terminal Q of the line-wire A
when the extension F' moves downward and
also to come into contact with. a terminal Q'
of the other line -wire, A’'. when the exten-
sion moves upward. The terminal O* and

spring P are pressed together when the relay

O attracts its armature ', which 1is, how-
ever, insulated from these. The hook F is
also provided with a contact-piece E°, which
touches the armature when it is not attracted,
the armature being permanently connected
with the second line-wire A’. In this arrange-
ment when the first subscriber removes his re-
ceiver from the hook ¥ the extension ', mov-
ing downward, pushes the armature 0’ up to
the IBl&V O. Lontact 1s thus made between
the spring P and the terminal O' At the
same time the metallic piece P’ comes into
contact with the terminal QQ, and therefore
through the line-wire A, springs E' E°, and
relay B to theearthed battery C. The relays
B and O are energized and the armatures are
held up. When, however, the plug D is In-
serted 1n the jack K, the spring E’ leaves the
spring K and the relay-circuits are broken,
with the result that the signal-lamp B’ is ex-
tinguished and the armature O’ falls back,
breaking the connection O* P and making the
connection E* (), thereby closing the talking-
circult. The armature O may be provided
with a signal-disk O°, the movements of which
indicate to the subscriber the state of his cir-
cuit. In this case two supervisory signal-re-
lays R S are used, the talking-circuit wires of
the two plugs being provided with condensers
V, which separate the engaged signal - re-
lays. The windings of one supervisory re-
lay R are connected with a talking - circunit
wire D' of one plug D, and the windings ot
the other supervisory relay S are connected
with one talking-circuit wire
swering - plug IK. The supervisory relays
are provided, as before, with armatures R’ §'.
having detents R° 8% with beveled edges
R* S, “which cause the detents to move down-
ward when the armatures R’ S’ are attracted,

K" of the an--

776,090

thus raising the blades R’ S° of the contact-
breakers.
ed the blades R> S’ are in contact with ter-
minals R’ S° in connection with an earthed
battery C. The windings of the releasing-
electromagnets T U, as before, are connected
with the tips D° K* of the pluu's and with the
springs on the armatures R’ S, battery con-
nections J° J° being arranged to come into
contact with the springs when the armatures
R’ S are attracted. When the operator in-
serts the plug D In the calling-subscriber’s
jack, the winding of the supervisory relay R
is connected through the talking-circuit wire
D’, the line-wire A, and the contact O* P to
earth and the supervisory signal-lamp R?is
actuated, the armature R’ is held up, and the
circuit 1s broken at R°. The operator obtains
the required number in the usual way and in-
serts the second plug K in the jack of the an-
sweringsubscriber. When the answering sub-
scriber takes his receiver off the hook I, the
corresponding armature O is pushed against
the relay and the contacts O* P and @Q P’ are
made and the line-wire A is earthed. The
supervisory signal-relay S then attracts its ar-
matureand thelamp S’islighted. When either
subscriber hangs uphisreceiver, the line-wire
A’ is earthed through the contacts O* P and
P’ Q' and the releasing-electromagnet is ener-
g1zed, thereby extinguishing the correspond-
Ing supervisory signal-lamp R’ say. Owing
to the fact that the supervisory signals are
separate from one another the remaining su-
pervisory signal S’ still remains in oper ELthI]

‘so that the operator does not remove the plugs

until both supervisory signals R’ S® have been
extinguished and both the line-signals B® have
been lighted.

What I claim as my invention, and desire to
secure by Letters Patent, is—

A subscriber and exchange telephone sys-
tem comprising two line-circuit wires between
the subseriber’s station and the exchange, two
plug-circuit wires in the exchange connectible
respectively with the two line-circuit wires, a
supervisory signal-relay at the exchange in
circuit with the first circuit-wire and with an
earthed battery, means for earthing the first
circult-wire at the subseriber’s station, means
for retaining the supervisory signal in opera-
tion when actuated, and an electromagnet for
releasing the supervisory signal in circuit
with the second circuit-wire and a battery.

2. Asubscriberand exchange telephone sys-
tem comprising two line-circuit wires between
the subseriber’s station and the exchange, two
plug-circuit wiresin the exchange, connectlble
respectwely with the two lme-mrcult wires, a
supervisory swnal-—relay at the exchange in
circuit with the first circuit-wire and with an

earthed battery, means for earthing the first
circuit-wire at the subscriber’s station, means
for retaining the supervisory signal in opera-
tion when %tuatecl an electl omagnet for re-

Before the armatures are attract-
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leasing the supervisory signal in circuit with
the second circuit-wire and a battery, one gap
in the circuit and means controlled 1 w Lhe sub-
S(}I’Ibbl for closing the gap.

3. A E:lleCl“lbel and exchange telephone SyS-
tem comprising twoline-circuit wires between

a subscriber and the exchange, a subseriber’s
siﬂnal relay at the exchange in circuit with
the first line-wire and an ecutlmd battery, two
plug-circuit wires in the exchange connectible
respectively with the two line-circuit wires, a
supervisory signal- relay at the exchange in
circuit with Lhe first circuit-wire and with an
earthed bcLLtm;r, means for earthing the first
circuit-wire at a subseriber’s station, means
for retaining the supervisory signal in opera-
tion when .;Lctuated an elecm omagnet Tor re-
leasing the supervisory signal in circuit with
the second circuit-wire and a battery, a gap

‘1n the circuit and means controlled by Lhe st h-

scriber for closing the gap.
4. A subscr 11)(,,_1 and exchfmge telephonesys-

tem comprising two line-circuit wires between

a subscriber and the exchange, a subseriber’s
signal-relay at the exchanae in circuit with
the first line- -wire and an earthed battery, two
pluo -circult wiresin the exchange connectible
respectively with the two line-circuit wires,
means controlled by the plug for putting the
subsecriber’s Ielﬁw out of circuit with the first

- line- -wire into circuit with the second, a super-
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tem comprising two ]

visory signal-relay at the exchange in circuit
with the hrqt circuit-wire and Wlth an earthed
battery, means for earthing the first circuit-
wire at a subscriber’s station, means for re-

taining the supervisory swnftl In operation

when actuated, an electromagnet for releas-
ing the supervisory signal in circuit with the
second circuit-wire and : a battery, a gap in the
circult and meanscontrolled by the subscriber
tor closing the gap. |

5. A sub&,ct iber and exchange telephone sys-
ine-circuit wires hetween
a subseriber and the exchange, a subscriber’s

signal-relay at the exchange in cireunit with
the first line-wire and anearthed battery, two
plug-circuit wires in the exchange connect-
ible respectively with the two lme circuit
wires, means controlled by the plug for put-
ting thu subscriber’s Ielﬁw out of circuit with

tho first line-wire into circuit with the second,

a wpewmorv ‘310‘]]‘11 l*d.:w .;1L th(., exc}mnne in |

earthed batterv, means for ear thm o) the hl: st
circult-wire at a subscriber’s smtlon Means
for retaining the supervisory signal in opera-
tion when ¢ actuated, an electromagnet for re-
leasing the superv IS(}I‘V signal 1n circuit with

the second cireuit- -wire and a battery, a gap

In the circuit, means controlled by the sub-

seriber for closing the gap, means at the sub-

scriber’s station tor earthingthe first line-wire

and means for earthing the second line-wire."

6. A subseriberand exchange Lelqﬂmna Sy S-

4 supervi

ting the quchnher g rel

WIres, means control].ed_

W

a subscriber and the eu,hanne, a, Suhqcl 1ber’s
1<11”1.;L]-1'elfw at the exchange in circuit with
the first line- wne and an e.:uthod battery, two

plun circuit wires in the exchanee connect-

ible respectively with the two line- circuit
wires, means controlled by the plug for put-
ting th(, sub%nhel S 1*@1,:1\*0% oi circuit with
the first line-wire into circuit with the second,
sory signal-relay at the exchange in
circult with the first circuit-wire and wu,l 1 an
earthed | battery, means for earthing the first
cn*cult -wire at a subscriber’s station, means
for retaining the supervisory signal in oper:

leasing the supervisory signal in circuit with
the second circult-wire md a battery, a gap
in the circuit, means controlled by the sub-
scriber for 010811:10 the gap, means at the sub-
seriber’s station 101 earthing the first line-wire
when the receiver is 1‘1311101?0([ from the hoolk

ancd means for earthing the second line-wire

wh(}n the receiver is r(,placed
. A subscriberandexchange telenh one sys-
tt,.m 0011*11‘}11511’10 two 11111.., c11u11t WIires bwbween

swmj 1eLw :Lt the mdmnﬂe in cir (.,mt w1th
the first line-wire and an e.:nbhed battery, two
plug-circuit wires in the exchange connect-

ible 1espectwely with the twa line - cirenit
wires, means controlled by the plug for put-
Ly out of circuit with
one line-wire into circuit with the second, a
supervisory signal- relay at the exchange in
circuit with Lhu first circuit-wire and with an
earthed b‘LLtBIY means tor earthing the Hrst
circuit-wire at a subscriber’s Citcltl(}l"] Means
tor retaining the supervisory sig nalin opera-

mon wh-:-*n actmted an eluutmnmc} mt 101* re-

the aecond 0110111L -wire : :LI'](] i mttergr one Qﬂp
in the circuit and means controlled by the plug
for closing the gap, a second gap in the cir-
cult and means contr olled by the armature ot
the engaged relay for closing it, means at the

subscriber’s station for e Lrtmn_g the Hrst line-

wire when the receiver is removed from the
hook and means for earthing the second line-
wire when the receiver is replaced.

8. Asubscriberand emhanﬂeLe]éplmmsvs—

tem comprmnﬂ two Ime cu*cmt Wires bet ween

the hrf:.L lme-wu'e ‘md an ear the.d b‘LLtBI '», LW[}
plug-circuit wires in the exchange connect-
ible respectively with the two line - circuit
by the plug for put-
ting the subscriber’s relay out of circuit with
one line-wire into circuit with the second, a
supervisory signal-relay at the exchange in
circult with Lhc first circuit-wire and wnh an

earthed battery, means for earthing the first
circult-wire at a subscriber’s %mwm MeANS
for retaining the supervisory siegnal in oper-
ation when: aubuatgd, an electromagnet for re-

65 tem compr ising two line-circuit wires between | leasing the supervisory siegnal in circuit with
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the second circult-wire and a battery, one gap
in the circuit and means controlled by the
plug for closing the gap, a second gap in the
circuit and means controlled by the armature
of the engaged relay for closing it, a third gap
in the circuit and means controlled by the ar-
mature of the subscriber’s relay for closing
it, means at.the subscriber’s station for earth-
ing the first line-wire when the receiver 1s re-
moved from the hook and means tor earthing
the second line-wire when the receiver 1s re-
placed.

9. A subscriber and exchan oe teleph ONne Sys-
tem comprising two line-circuit wires between
a subscriber and the exchange, a subsecriber’s
signal-relay at the exchange in circuit with
the first line-wire and an earthed battery, two
plug-circuit wires in the exchange connect-
ible respectively with the two line - circuit
wires, means controlled by the plug for put-
ting the subscriber’s IE:]ELV out of circuit Wlt]
the irst line-wire into circuitb with the secon (:h,
a supervisory signal-relay at the exchange 1n
circuit with the first circuit-wire and w1th an
earthed battery, means for earthing the first
circuit-wire at a subscriber’s station, means
for retaining the supervisory signal in oper-
ation when ftctueted an electmmeﬂ‘net for re-
leasing the supervisory signal in circuit with
the Second circult-wire end a battery, a gap
in the circuit, means controlled by the sub-
scriber for closing the gap, means at the sub-
scriber’s station for earthing the first line-
wire and actuating the subsecriber’s signal-re-
lay when the receiver is removed from the
hook, means for releasing the subscriber’s re-
lay when the plug is inserted in the jack,
means for earthing the second line-wire and
actuating the subscriber’s signal-relay when
the receiver 1s replaced and means for releas-
ing the subscriber’s relay when the plug isre-
moved trom the jack.

10. A subscriber and exehenﬂe telephone
system comprising two line-circuit wires be-
tween a subscriber’s telephone and an ex-
change-jack, two plug-circuit wires in the ex-
change which can be connected respectively
with the two line-circuit wires by 1nserting a
plug in the jack, a supervisory signal-relay at
the exchange in circuit with the first circuit-
wire and with an earthed battery and means
at the subscriber’s telephone for earthing the
first circuit-wire and actuating the supervisory
signal
the supervisory signal in operation when actu-
ated and an electromagnet for releasing the
armature in circuit with the second circuit-
wire and a battery.

11. A subscriber and exchange telephone

system comprising two line-circuit wires be-
tween a subscriber’s telephone and an ex-
change-jack, two plug circuit-wires in the ex-
change which can be connected respectively
with the two line-circuit wires by inserting a
plug in the jack, a supervisory signal-relay at

-relay, an armature-detent for retaining

776,090

the exchange in circuit with the first eircuit-

wire and with an earthed battery, means at

the subseriber’s telephone for earthing the
first circuit-wire and actuating the supervisory
sional-relay, an armature-detent for retaining
the supervisory signal in operation when actu-
ated, an electromagnet for releasing the arma-
ture.in circuit with the second circuit-wire and
a, battery, a gap in the circult and means con-
trolled by the subscriber for closing the gap.

12. A subscriber and exchange telephone
system comprising two line-circuit wires be-
tween a subscriber’s telephone and an ex-
change-jack, a subscriber’s signal-relay at the
exchange in circuit with the first line-wire and
an earthed battery, two plug-circuit wires 1n
the exchange which can be connected respec-
tively with the two line-circuit wires bV 1n-
serting the plug 1n the jack, a super VISOry
plgml relay at the exchange in circuit with
the first circuit-wire and with an earthed bat-
tery. means at a subscriber’s telephone for
earthing the first circuit-wire and actuating
the supervisory signal-relay, an armature-de-
tent for retaining the supervisory signal In
operation when ‘Letueted an electremacrnet
for releasing the armature in circult Wlth the
second circuit-wire and with a battery, a gap
in the circait and means controlled by the ar-
mature of the subscriber’s relay for closing
the gap.

13. A subscriber and exchange telephone
system comprising two line-circait wires be-
tween a subscriber’s telephone and an ex-
change-jack, a subscriber’s signal-relay at the
exchange in circuit with the first line-wireand
an emthed hattery, two plug-circuit wires in
the exchange which can be connected respec-
tively with the two line-circuit wires by in-

serting the plug in the jack, means controlled

by the plug for putting the subscriber’s relay
out of circuit with one line-wire into circuit
with the second, a supervisory signal- IeIfW at
the exchange in circuit with the first circutt-
wire and with an earthed battery, means at a
subseriber’s telephone for earthing the first

circuit- wire and actuating the supervisory

sional-relay, an armature-detent tor retaining
the supervisory signal in operation when actu-
ated. an electromagnet for releasing the arma-
ture in circuit with the second circuit-wire
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and with a battery, a gap in the circuit and

means controlled by the armature of the sub-
seriber’s relay for closing the gap.
14. A subscriber and exchange telephone

120

system comprising two line-circuit wires be- -

tween a subscriber’s telephone and an ex-
change-jack, a subscriber’s signal-relay at the
exchange in circuit with the first line-wire
and an earthed battery, two plug-circuit wires
in the exchange which can be connected re-
spectively with the two line-circuit wires by
inserting the plug in the jack, means con-
trolled by the plug for putting the subscriber’s
relay out of circuit with one line-wire into
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circuit with the second, a supervisory sig-
nal-relay at the exchange in circunit with the
first circuit-wire and with an earthed bat-

tery, means at a subsecriber’s telephone for

earthing the first circuit-wire and actuating
the supervisory signal-relay, an armature-de-
tent for retaining the supervisory signal in
operation when actuated,
for releasing the armature in circunit with the
second circuit-wire and with a battery, a gap
in the circuit, means controlled by the arma-

ture of the subscmber’s relay for closing the

gap, means controlled by the subseriber’s
hook forearthing the first line-wire and means
controlled by the subseriber’s hook for earth-
ing the second line-wire.

A ‘subsecriber and exchange telephone

system comprising two line-circuit wires be-
tween a subscriber’s telephone and an ex-
change-jack, a subscriber’s signal-relay at the
exchange 1n circuit with the first line-wire
and an earthed battery, two plug-circuit wires
in the exchange which can be connected re

spectively with the two line-circuit wires bV
inserting the plug in the jack, means con-
trolled by the plug for putting the subserib-
er’s relay out of circuit with one line-wire into

circuit with the second, a supervisory signal-
relay at the exchange in circuit with the first

circuit-wire and with an earthed battery,
means at a subscriber’s telephone for earth-
ing the first circuit-wire and actuating the
supervisory signal- ml,.—n»*., an armature- de ent
for retaining the supervisory signal in oper-
ation when actuated, an electromagnet for re-
leasing the armature in circuit with the sec-
ond circuit-wire and with a battery, a gap in
the circuit, means controlled by the armature
of the subscriber’s relay for closing the gap,
means controlled by the subseriber’s hook for
earthing the first line-wire when the receiver
1S 1'emoved from the hook and means con-
trolled by the subscriber’s hook for earthing
the second line-wire when the receiver is re-
placed. |

16. A subscriber and exchange telephone
system comprising two lm{,—clluu_lt wires be-
tween a subscriber’s telephone and an ex-
change-: ﬂmh, a subseriber’s signal- 1*-el'w at the
exclmnoe In circuit with the ﬁmt line-wire and
an ear thed battery, two plug-circuit wires in
the exchange whlc,h can be connected respec-
tively with the two line-circuit wires by in-
serting the plug in the jack, means controlled

by the plug for putting the subscriber’s relay

out of circuit with one line-wire into cireuit

‘with the second, a supervisory signal-relay at

the exchange 1n circuilt with the first eircuit-
wire a,nd 11?'11}1‘ 1 an ear thed "hltfel ¥, means 3,13 A

Gy cmt ~wire and *‘Lcttmtmg the su pel v _1..5301,3?* ai_gw
nal- I‘G]‘LY., anarmature-detent for retaining the
supervisory signal in operation when actu-
ated, an electmm‘w net for releasing the arma-
ture in cn*cmtwwh the second circutt-wire

and

an electromagneét

4

with a battery, a gap in the circuit, means
controlled by the armature of the subscriber’s

relay for closing the gap, means controlled by
the %Lﬂ)bulb{}l“‘: hoc»h. fm' ear thmﬂ the first

| l‘e].ay, means for' 1'@1@&557[11 o ‘t;lm SubScribel‘?s 310~

nal when the plug isinserted in the jack, means

controlled by the hook forearthing the second

line-wire and actuating the subser iher’s s signal-
relay when the receiver is replaced and means
for releasing the subscriber’s signal when the
plug is removed from the jack. _

17. A subscriber and exchange telephone
system comprising two line-circuit wires be-
tween a subscriber’s telwhone and an ex-

change- ]ﬂmh, a subscriber’s signal-relay at the

}Lghcmuu 1n circult with the first line- -WIre .md
an earthed battery, two plug-circuit wires in

tively with ¢
serting the plug in the jack {, L SUPEIVISOTY $1¢-
nal- 101.:1\? at the exchange in circuit with Lhe
first circuit-wire and Wl“l an ear Lhe l b.-lttel Vs
means at a subscr i”‘)el

the first cireuit-wire aml acttmtmﬂ th 511[)51—'

visory signal-relay, an armature-detent for
mt.:unum the supervisory signal in operation
when .:lc,tu,.—m_,d an elwtmm;wnet for 1 eleasing

the armature in cireuit with thu second cirenit-

wire and with a battery, a gap in the circuit,

means controlled by the armature of the sub-
scriber’s relay for closing the gap, a second
gap in the circuit and means controlled by the
pluﬂ for C,I(mnﬂ tl 10 ﬂﬁ,p

SVbLGJIl cmnpmsnw two 111’1{3 -CIT cmt WIres he
tween a subscriber’s telephone and an ex-
chanﬂe jack, a subscriber’s signal- 1elav at the
exchange in cirenit with the first line- -wire
an earthul battery, two plug-circuit wires in
the exchange which can be connected respec-
tively with the two line-circuit wires by in-
serting the plug in the jack, a supervisory sig-

nal .ml.ﬂ.y at, the exchange in circuit with the

first circuit-wire and with an earthed battery,

‘means at a subscriber’s telephone for earthing

the first circuit-wire and actuating the super-

wqorv Sl I]FL] wLw an ar matme detont lm*
wl_len ‘LCLlld.L{“-‘d,, an dectr*omagnu 101- wlmbmg
tho arm atnro in ci § cui 13 W ith thu ssocond Lil ulii'-
IMNEANS f;{)ﬂtl Ulled bv h(J fmnrttur e 01 Lhe sul J-
seriber’s relay for closing the gap, a second
gap 1n the circuit, means controlled by the
plug for closing the oap, & thml gapin the cir-
cult and means conbmlled 3y the armature of
the engaged relay for elo&snm 1t.

Intestimony whereof I havesiened my name.

to thisspecification in the presence of two sub-
seribing witnesses.
| WALTER C. RUNGE.
- Witnesses:
Wirtiam H. Bartasryne,
- Harry W. SLepae.
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