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To all whom it maiy coneceri: -

Be it known that I, GEORGE L. CRAGG, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Telephone-Exchange Sys-
tems, (Case No. 3,) of which the following is
a, full, clear, concise, and exact description.

My invention relatestotele phone-exchange

hsystems, and has for its object to dispense

with manually-operated keys which have here-

tofore been employed in connection with cord-
eircuits in the manipnlation of circuits for ef- :
fecting telephonic connection between sab-

o | | operations

scribers. - |

As is well known, the operator in establish-
ing a connection temporarily includes her tele-
phone in circuit with the telephone of the

calling subseriber to ascertain the connection °

desired and then cuts her telephone out of
circuit, at the same time including a genera-

tor of signaling-current in circuib with the

signal or bell at the called-subscribe I’sstation,

‘the_generator being removed after the signal
In the preferred embodiment |
of my invention I employ a single appliance |

which is adapted upon the manipulation of
the connecting apparatus to unite subscrib-
ors for conversation to perform these various
operations in their proper order.

cluded in circuit without the manual opera-
tion of a key, the connecting - plug being

“adapted in effecting commmunication be-

tween the -subscribers to cause the operation
of said appliance to open the circuilt including .
telephone and to include the

the operator’s e
signaling-generator in ¢ircuilt with the signal

“at the called-subscriber’s station, said gen-

erator being thus (and preferably so) auto-

so matically included in cirenit with said signal.

~ "Generallyspeaking,onefeatureofmy inven-
‘tion may be described as consisting in an elec-
tromagnetic appliance and suitable switch-
ing apparatus operated thereby for effecting
the requisite changes in the eircuit con ditions
of the operator’s telephone and signalip o-oeh-
“erator, the apparatus being such that upon.
_the insertion of the answering-plug within the
line-switch or spring-jack of the calling sub-
scriber the operator’s telephone may be in-

I In addition to -this mechanism 1 prefembiy

‘heretofore constructed adap

employ an additional instrumentality, prei-
orably a second electromagnet, which may be
controlled by apparatus at the called-sub-

soriber’s station——as, for example, the tele-

phone switeh-hook—to effect the removal of
the generator when the call is responded fto.

All of this apparatus for closing and opening

the operator’s telephone-circuit and for 1n-
cludingand removingthe generator comprises

a single electromagnetic appliance which 18

so organized and controlled by the switching
apparatus employed 1n connecting subserib-
ers for conversation that all of the various
of the signaling and telephone
switches are accomplished in orderly se-
quence. I am aware that automatically-op-
erated instrumentalities have heretofore been

employed in operating ringing and listening

keys or switches; but 1 am not aware that

any one electromagnetic appliance has been
ted to effect the
proper and orderly operations of both a ring-

ing and a listening or operator’s telephone-

switeh, the systems of the prior art requlring
a separate appliance for each switch. More-
over, in the devices heretofore employed for
effecting the automatic control of operators’

6o
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listening-keys the arrangement and appara-

tus were such in the more highly developed

systems that an almost constant flow of cur-

rent was essentialin controlling the position of
the telephone-switch.
liararrangementlamen abled properly tocon-
trol the condition of the operator’s telephone-
switeh without the unnecessary waste of elec-
trical energy. Generally speaking, this fea-

ture of my invention may be said to consist,
in a metallic bridge conductor, of a cord-cir-
cuit, a magnet, an armature therefor, an op-

{ erator’s telephone-switch controlled by said
armature, and an operator’s telephone adapt-

ed to be included in said metallic bridge con-
ductor when the armature is unattracted.
The connecting-plug npon being manipulated
to establish connection-between subseribers
serves to complete a circuit throughsaid elec-
tromagnet, the armature whereof is there-
upon attracted and the operator’s telephone

8¢

By means of my pecu-
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| et out of circuit with said metallic bridge -1c0
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conductor. Current is only flowing through

sald magnet during an established connec-
tion. It is considered by many to be the best
telephone practice to insert several answer-
ing-plugs within the spring-jacks of calling
subscribers before establishing a com plete
connection between subscribers.
provide means for opening the operator’s tele-
phone-circuit when the connecting-plug is in
its normal idle position which consists, pref-
erably, in a socket-switch, which through the
influence of the engaging connecting - plug
serves to open circuit through the operator’s
telephone. The switch that I prefer to em-

ploy is a mechanically-actuated one adapted

to separate contacts serially included in the
telephone-circuit.

I will describe my invention more particu-

larly by reference to the accompanyin g draw-
ing, which illustrates the preferred embodi-
ment thereof.

The drawing illustrates a well-known type
of line-circuits, the connections and instru-

mentalities at the central office being such as !

are employed in what are generally termed
“relay-switchboards,” the particular switch-
boards herein illustrated being multiple
switchboards. As the apparatus associated

‘with the telephone-lines illustrated is well

known to those skilled in the art, I deem a

detailed description thereof to be unessential. -

The apparatus at subscribers’ stations A
and B is of well-known type, the signal-bells
a being preferably of high resistance,so that
upon removal of the telephones from their
switches paths of low resistance are afforded
for any current passing over the lines. The
telephone-line of subscriber A extends in two
limbs to the exchange, where it is connected
in multiple with two spring-jacks b ¢, located
at different sections of the switechboard. The

telephone-iine of subscriber B extends to the

exchange and is connected in multiple with
spring-jacks d and e, located at the same
boards with spring-jacksd and ¢,respecti vely.
Metallic thimbles b’ ¢'d’ €' arein this instance
shown before the line-springs of the Spring-
Jacks,line-jacks,orline-switches,the thimbles
in this particular instance being grounded.

- Lhe parvicular type of cord-connecting appa-
ratus that I have herein shown is generally

used at the present time in the more highly
develope systems. Other cord -connecting

~apparatus, however, may be employed with-
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out departing from the essential features of
the invention. . .

A centralized battery fis included between
the repeating-coils, this battery su pplying
the telephones of the connected subseribers
with current and also serving to operate sev-
eral of the instrumentalities of the switching
apparatus, as will be understood by reference
to the drawing and as will be more fully ex-
plained hereinafter. The repeating-coils, as
is well known, serve to propagate voice-cur-
rents irom one branch of the telephonic cir-
cuit to the other, clearing-out indicators be-

Itherefore:

o - 620,957

ing connected in circuit with the calling and
called subscribers’ portions of the united tele-
phonic circuit to indicate the condition of
use of said portions of the telephonic c¢ircuit
in a manner well understood by those skilled
in the art.
- Linthisinstance employ, in connection with
each cord-circuit, two plugs,one of which con-
stitutes the answering-plug ¢ or that plug
which is inserted within the calling-subscrib-
er’s spring-jack, and the connecting-plug %
or that plug which is inserted within the
called-subsecriber’s spring-jack, the condition
of use of the line-indicating apparatus being
changed upon the insertion of these plugs, as
is well understood by those skilled in the art.
Each of said plugs in this instance comprises
three metallic portions—namely, the tip for
engaging the short-line springs of the spring-
jacks, a sleeve for engaging the long-line
springs of the spring-jacks, and a heel or
sheath portion adapted for electrical contact
with the metallic thimbles or test-rings.

In the preferred embodiment of the inven-
tion I employ an electromagunet ¢, constitut-
ing a portion of myimproved appliance, which

1s preferably included in a circuit independ-
- ent of either of the telephone-lines, whereby

the operation of said electromagnet by sub-
station apparatusis prevented. A pivotally-

mounted armature 7' is adapted to be actuated’

by the magnet. Aringingorsignalingswitch
k and a telephone-switch 7, having in this
instance two contacts, are preferably both
carried by the armature. The back contact
of the ringing-switeh is connected with the
generator m, preferably of alternating cur-
rent, while the normal contact-anvils of the
switch [ are connected with the contact-anvils
of the plug-seat or socket-switch ', the
springs of said plug-seat orsocket-switch be-
ing preferably normally mechanically sepa-
rated from the anvils by the connecting-plug
when resting within its socket. The operator
at the board where the calling-subscriber’s
line-signal is located inserts the answering-
plug in the spring-jack of said calling sub-
scriber, and, if she is ready to listen to the
calling subscriber, lifts the connecting-plug
from 1its seat, whereupon her telephone is
thrown into telephonic communication with

‘the calling-subscriber’s telephone, the arma-

ture being unattracted. After having ascer-
tained the connection desired the operator
tests the condition of use of the called-sub-
scriber’s line—if the board be a multiple
switchboard—Dby applying the &ip of the con-
necting-plug to the metallic thimble of said
spring-jack or line switch. If the line called
foris in use, a grounded battery 7 atanother
board will be connected with said thimble,
S0 that upon the application of the tip of the
test-plug current will pass from said grounded
battery by way of the tip of the testing-plug
through a winding of the repeating-coil to
ground. The presence of current in the coil

| n will be manifested by a click in the oper-
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ator’s telephone. If the called-subseriber’s

line be not in use, the test rings d ¢’ will be .

free of battery conneection, so that no sound
will be manifested in the operator’s telephone,

the operatorthereupon inserting the conneet-

ing-plug in the spring-jack of the subseriber
B, assuming that subscriber to be the one
with whom A desires connection.
a condenser ¢ in the operator’s telephone-cir-
cuit toprevent the passageof batfery-current

therethrough for the purpose of preventing
false tests, which would occur, but for the

presence of the condenser, upon the applieca-

tion of the tip of the connecting-plug toa test-
‘thimble of an idle line, the condenser inter-
rapting the direct current that would other- ;
wise flow from the grounded battery f to the
grounded test-thimble. |
It is obvious that an operator’s telephonic
eireuit insufficient for purposes of conversa-
tion may be emploved for the purpose of test-

1ng, and I therefore do not wish to be limited
to the particular arrangement herein shown

1in the adaptation of my mventmn for the
~-mn pose of testing.

- Upon the mserbmn of the uonneetmmnluw

in the spring-jack of thé called subsuﬁber.

current 1s directed from the grounded bat-
tery f

sistance of the magnet 2. Said magnet thus
being ineluded in circuit with the battery f
isenergized and attracts the armature?’, serv-
ing thereby to open the operator’s telephone-
cir cmt and at the same time to bring the ring-

-ing-switch %, which in this instance is in thep
40
-its alternate contact-anvil forming the ter-

f{)rm of a strip-spring, in engagement with

minal of generatorm, this engagement of the

-switch and anvil being effected by the stop
0, disposed within the path of said switeh.

1t is preferable, especially where generators

of alternating current or current of other
character likely to interfere with the propa-
‘gation of voice-currents are employed, to re-
-move the generator from circuit with the sig-

nal at the called-subsecriber’s station when
sald subscriber responds., Tothisend means

are employed controlled by the called sub-

scriber for effecting the removal of said gen-
erator.
pose of effecting the removal of the generator
the stop o is carried by a pivotally-mounted
armature p'. A magnet p is included in cir-
cult with the generator m, the resistance of
the signal-bell ¢ being suich that said magnet
1s not energized sufficiently to attract the ar-
mature p’ when the generator-current is pass-
ing through the bell a.

the telephone in response to the signal a path
of low resistance is closed at the subscriber’s
station, the magnet p thereupon being suffi-
ciently energized to attract the armatare p’,

PRy —

I include

| ‘through the magnet 2 and metallic
thimble ¢’ to the ground counnection of said.
T'o prevent the battery
from being partially shunted, I provide a re- |
sistance 7%, which serves to balance the re-

- In the present instance for the pur-

Upon the removal of |

o |

whereby the stop ¢ 1s withdrawn from the
path of the switch %, which by reason of its

| resiliency breaks contact with its alternate

!

generator contact-anvil, the tip-strand of the
connecting-plug being at the same time com-
pleted. The said path of low resistance in

- this particalarinstance includes both limbs of

the telephone-line of called subscriber B, the

tip and sleeve of the connecting-plug %, the

short and long line springs of the called- sub-
seriber’s spunﬂ*-mck engaging said tip and
sleeve, the grounded calling-generatm* COn-

nected with the tip of the connecting-plug,

and the battery 7, with its ground and ¢on-
nection with the sleeve of said plug. This
circuit of low resistance is established, as has

been said, upon the removal of the telephone

at the called-subscriber’s station, the bell of

i ‘high resistance at sald station being cut out

L

| tallic bridge conductor”

of circuit with the generator. The circuit of
low resistance e‘{lsts but for a moment, the
magnet p being immediately summently en-
erfrlzed upon the establishment of said low-

resistance circuit to withdraw the armature
- n' to remove the generator from connection

with the cord-circuit and called-subscriber’s
telephone-line. Themagnetszand p,together
with the codperating apparatus,form asingle
electromagnetic appliance for automatically
effecting the proper oper ation of Lhe tele-
phone amd ringing switches. |

In some of the claims I use the words *“ me-
1n the sense of a
bridge conductor metallically connected with
the cor'd circult.

While I have shown the ringing and hsten---

ing switches both mounted upon a single ar-

| matnre controlled by a single electmm&ﬁ‘net

| and for connecting the generator with and
‘disconnecting it from a subscriber’s

I do not wish to be limited to this precise ar-
rangement, as modifications may readily be

made without departing from the Spirlt of. the

invention.

Having, lmwevei thus -paftmula,rly de-—
scribed one telephene exchange system. em-
bodying the features of my invention, I claim

as new, and desire tosecure by Letters Patent,

the f@llawmb

1. In anoperator’s
switching apparatus fo_x. teleplhione-exchanges,
the com’bin atlion with a single eleetromaguetic

appliance, of suitable operator’s generator

and telephonecircuit connections,and switch-
ing mechanism operated by sald electromag-
netic appliance for operatively changing the
conditions of the operator’s telephone-circuit

line, sub-
stantially as desembed
2. In an operator’s ﬂ'eneratm and te]ephane

switchingapparatus for telephone-exchanges,

| thecombination with a single electromagnetic

appliance, of a signal-circuit, an operator’s:

ﬂfenemtﬂr and telephane '
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telephone-circuit, and switching mechanism

operatively associated with said electromag-
netic appliance for changing the condition of
the operator’s telephone-circuit and serving

130
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to include the signaling-generator in and dis-
connect it from the signal-circuit, substan-
tially as described.

3. In an operator’s generator and telephone
switching apparatus for telephone-exchanges,
the combination with a suitable circuit con-
nection and a signalitig-switch for connecting
a signal-generator with and disconnecting it
from a signal-circuit conductor, of an opera-
tor’s telephone-switch and a single glectro-
magnetic appliance for effecting the opera-
tion of said signaling and telephone switches,

substantially as described.

4, Tn atelephone-exchange system,the com-
bination with two telephone-lines extending
from subsecribers’ stations to an exchange, of

~a cord-circuit for forming a continuation of
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one of said telephone-lines, a connecting-plug
adapted to connect said cord-circuit and tele-
phone-line with the remaining telephone-line,
a signal at the subscriber’s station of the lat-
ter line, a generator, a signaling-switch for
connecting the generator with and discon-
necting it from said signal, an operator’s tele-
phone-switch for connecting the operator’s
telephone with said plug and disconnecting it
therefrom, and a single electromagnetic ap-
pliance for operating said signaling and tele-
phone switches, substantially as described.

5. In a telephone-exchangesystem,the com-
bination with two telephone-lines extending
from subsecribers’ stations to an exchange, of
g cord-circuit for forming a continuation of
one of said telephone-lines, & connecting-plug
adapted to connect said cord-circuit and tele-
phone-line with the remaining telephone-line,
asignal atthe subseriber’sstation of the latter
line, a generator, a signaling-switeh for con-
necting the generator with and disconnecting
it from said signal, an operator’s telephone, &
telephone-switch for connecting the opera-
tor’s telephone with the cord-circuit to com-
plete a telephonic circuit between the oper-
ator and the subsecriber at the station of the
first aforesaid telephone-line, said telephone-
switeh serving to break said telephonic cir-
cuit when in an alternative position, and a
single electromagnetic appliance for operat-
ing said signal and telephone switches, sub-
stantially as described.

6. In atelephone-exchange system,the com-
bination with two telephone-lines extending

from subscribers’ stations to an exchange, of

335

60

a cord-circuit for forming a continuation of
one of said telephone-lines, a connecting-plag

for connecting the second telephone-line with

the cord-circuit and the aforesaid telephone-
line, a signal at the subscriber’s station of
the second telephone-line, a generator, a s1g-
naling -switch for connecting the generator

with and disconnecting it from said signal,

an operator’s telephone, a telephone-switch
for connecting the operator’s telephone with
the cord-circuit to complete a telephonice cir-
cuit between the operator and the subscriber
at the station of the first aforesaid telephone-
line, said telephone-switch serving to break

i

629,957

said telepbonic circuit when in an alterna-

tive position, a single electromagnetic appli-

ance for operating said signal and telephone
switches, and means controlled by said con-

necting-plug for operating said electromag-

netic appliance, substantially as described.
7. In atelephone-exchange system,the com-
bination with two telephone-lines extending
from subscribers’ stations to an exchange, of
a cord-circuit for forming a continuation of
one of said telephone-lines, a connecting-plug
for connecting the second telephone-line with
the cord-circuit and the aforesaid telephone-
line, a signal at the subsecriber’s station of
the second telephone-line, a generator, a sig-
naling -switch for connecting the generator
with and disconnecting it from said signal,
an operator’s telephone, a telephone-switch
for connecting the operator’s telephone with
the cord-circuit to complete a telephonic cir-

cuit between the operator and the subscriber

at the station of the first aforesaid telephone-
line, said telephone-switch serving to break
said telephonic circuit when in an alterna-
tive position, a single electromagnetic appli-
ance for operating said signal and telephone
switches, a connecting or spring-jack switch
for the second telephone-line, in which the
connecting-plugisinserted upon establishing
connection between the two telephone-lines,
means operated by said plug and connecting-
switch for operating said electromagnetic ap-
pliance to open the operator’s telephone-cir-
cuit, said electromagnetic appliance in the
latter condition of use serving to include the
generator in circuit with the signal at the
station of the aforesaid second telephone-line,
and means operated by the subscriber at said
second station for further actuating said elec-
tromagnetic appliance to remove the gener-
ator from circuit with said signal, substan-
tially as described. |

8. Ina telephone-exchange system,the com-
bination with two telephone-lines extending
from subscribers’ stations to an exchange, of
a cord-circuit for forming a continuation of
one of said telephone-lines, a connecting-plug
for connecting the second telephone-line with
the cord-circuit and the aforesaid telephone-
line, a signal at the subscriber’s station of
the second telephone-line, a generator, a sig-
naling-switch for connecting the generator
with and disconnecting it from said signal,
an operator’s telephone, a telephone-switch

for connecting the operator’s telephone with

the cord-circuit to complete a telephonic cir-
cuit between the operator and the subscriber
at thestation of the first aforesaid telephone-
line, said telephone-switch serving to break
said telephonic circuit when in an alternative
position, a single electromagnetic appliance
for operating said signal and telephone-
switches, a connecting or spring-jack switch
for the second telephone-line, in which the
connecting-plugis inserted upon establishing
connection between the two telephone-lines,

| means operated bysaid plug and connecting-
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- ¢ireuit for forming a continuation of one of |
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switeh for operating said electromagnetic ap-
pliance to open the operator’s telephone-cir-

cuit, said electromagnetic appliance in the
latter condition of useserving to include the
generator ineircult with the ew*nal at the sta-
tion of the aforesaid second telephene line,
means operated by the subscriber at said sec-
ond station for furtheractuating said electro-
magnetie appliance to remove the generator
signal, and a socket-
switch adapted through the a gency of the con-
necting-plug which engages “the same when
not in use to open the operator’s telephone-
circuit, substantially as deseribed.

9. In a telephone-exchange system,the com-

bination with two telephone lines, of a cord-

said lines, a eenneetmg—-pl ug adapted to unite
said cord-cirenit and telephone-line with the
second telephone-line, an electromagnet hav-
ing an armature, a switch controlled by the
armature connected with a metallic bridge
conductor of the cord-circuit, an operator’s
telephone which is adapted to be connected
in said bridge conductor by said switeh,
through the agency of said armature when
un &ttmeted a eircnit for said electromagnet,
and means fm closing said circutt controlled
by the een'nectiug-plug and theline-switchor
spring-jack engaging the same; whereby the

armature is attracted and said telephone

bridge conductoris broken by the switch con-
tmlled by the armature, Snbsta,ntmll} as de-
scribed.

10. In a telepheﬂe exehanﬂ*e system, the
combination with two 134;5-le1:3l:lene--llnes;F ef a

cord-circuit for forming a eontinuation ofone.

of said lines, a eenneetmmplug adapted to
unite said eeld circult and telephone- line
with the second telephone-line, an electro-
magnet having an armature, a switeh con-

trolled by the armature connected with a me- |

tallic bridge conductor of the cord-circuit, an
operator’s lselephene which is adapted to be
connected in said bridge conductor by said
switch, through the agency of the armature

when unattracted, a circuil for said electro-

magnet, means for closing said eireuit con-
trolled by the eenneet;n:v:ir--plwflP and the line-
switch or spring-jack engaging the same,
whereby the armature is attracted and circnit
through said bridge conductor and telephone
and a socket-switch adapted
through the agency of the connecting-plug
normally engaging the same toeffect an open-
ing in said telephone br idge conductor, sub-

| _smntmlly as described.

11. In a telephone-exchange svstem the

combination with two telephone lines, of a |
6o

cord-circuit for forming a continuation of one
of said lines, a connecting-plug adapted to

unite said cord-eircuit and telephone-line

with the second telephone-line, an electro-
magnet having an armature, a switch con-

tr olled by the armature connected with a me-
tallie bmdge conductor of the cord-circuit, an

connected in said bridge conducltor by said

switch, through the agency of the armature
when unettmeted, a circuit for said electro-

magnet, means for closing said cirecuit con-

trolled by the connecting plu ‘whereby the

’ G;i

armatareisatfracted and 611‘(31115 through said

bridge conductor and telephone.is bmken

and a mechanically-actuatable socket- switeh
adapted to open and close another portion ot
said metallic telephone bridge conductor in-

dependently of the switch controlled by the
armature, said switch being adapted through
the agency of the connecting-plug to open

said bridge conductor, the opening or open-.

ings in said bridge conductor at said socket-
switeh being closed thereby when relieved of

the meehemcal influence of the connecting-
plug,

substantially as described.

12. In a telephone-exchange system, the
combination with two. telephone lines, of a
cord-circnit for forming a continuation of one
of said lines, a eonneetmw-pluﬂ* adapted .to
unite said eerd circuit and telephone-line
with the second telephone-line, an electro-
magnet having an armature, a switch con-
trolled by the armature connected with a me-
tallic bridge conductor of the cord-cireunit, an
operafor’s telephene which is adapted to be
connected in said bridge conductor by sald
switch through the agency of the armature
when un attraeted a mechanically-actuatable

socket-switch adapted to open and.close an-.

other portion of said metallic telephone bridge
conductor mdependently of the switch con-

75
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100

trolled by the armature, said switch being _‘

adapted through the agency of the emmeet;-

| ing-plug to open said bridge conductor, the

opening or openings in S&lﬂ bridge conductor
at sald socket-switch being elebed thereby
when relieved of the meelmnieel influence of
the connecting-piug, and aline or sprin g-jack
switch for the said-second telephone- -line in
which the connecting-plug is inserted in es-

tablishing connection between the twWo lines,

the ewemt ineluding said electromagnet be-
ing adapted to be elesed by - said plug and
line- switch, whereby the operator’s telephone

is cat out ef ¢ircuit upon establishing con-

nection between the two telepbene lmes, sub-
stantially as described.

13. In a telephone-exchange system, the
combination with two telephone -lines, of a
cord-cireuit for forming a continuation of one
of said lines, a eenneemnmpln ‘adapted to
unite said COI_d circult and telephene—lme
with the second telephone-line, an electro-
mmagnet having an armature, a switch con-
trolled by the ar mature connected with a me-
tallic bridge conductor of the cord-circuit, an

operator’s telephone which i1s adapted to be

connected in said bridge conductor by said

switeh, through the agency of the armature

when unattmeted a meehameally actuatable

socket-switich edepted to open and close an-
otherportion of said metallic telephone bridge
conductor independently of the switch con-

operator’s teiephone Whlﬂh 18 addpted te be | trolled by the ar matme said smteh belnﬂ
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adapted through the agency of the connect-

‘ing-plug to open said bridge conductor, the

opening or openings in said b11dne conductor
at said socket-switch being elosed thereby
when relieved of the mechame&l influence of

the connecting-plug, a line or spring-jack

switeh for the said second telephone-line in
which the connecting-plug is inserted in es-
tablishing connection between the two lines,
the circuit including said electromagnet be-
ing adapted to be c,losed by said plug end line-
switch ,wherebytheoperator’stelephoneiscut
out of circuit upon establishing connection
between the two telephene-lines, a signal at
the subscriber’s station of the said second tele-
phone-line, a signaling-generator, and a ring-
ing-switch controlled by said electromagnet,

~adapted to effect the inclusion of sald gener-
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ator with said signal upon the establishment

of connection between the two telephone-

lines, substantially as described.

14. In a telephone-exchange system, the
combination with two telephone-lines, of a
cord-circunit for forming a continuation of one
of said lines, a connecting-plug adapted to
unite said cord-circuit and telephone-line
with the second telephone-line, an electro-
magnet having an armature, a switch con-
trelled by the armature connected with a me-
tallic bridge conductor of the cord-circuit, an
operator’s telephone which is adapted to be
connected in said bridge conductor by said
switeh, through the agency of the armature
when unattreeted, a mechanically-actuatable
socket-switch adapted to open and close an-
other portion of said metallic telephone bridge
conductor independently of the switch con-
trolled by the armature, said switech being
adapted through the agency of the eonneet—
ing-plug to open said bridge conductor, the
opening or openings in sald br1dﬂ'e eonduetm
at said socket-switch being closed thereby
when relieved of the meehameal influence of
the connecting-plug, a line or Sprmﬂ'-Jaek
switch for the said second telephone-line in
which the connecting-plug is inserted in es-
tablishing connection between the two lines,
the circuit including said electromagnet be—
ing adapted to be eloeed by said plag cmd line-

w1teh whereby the operator’s telephone 1s
cut out of circuit upon establishing connec-
tion between the two telephone-lines, a sig-
nal at the subsecriber’s station of the said sec-
ond telephone-line, a signaling-generator, a
ringing-switch actuated by the magnet when
enercrlzed upon completion of connection be-
tpween two telephone-lines toinclade said gen-
erator in circuit with said signal, a telephene-
switch at said station, and means controlled
thereby for effecting the removal of said gen-

erator, eubstantmlly as described.

15. Ina telephone-exchangesystem,the com-
bination with two telephone—lmee of a cord-
circuit for forming a continuation of one of
said lines, a eenueebmg-pluw adapted tounite
said cord-cireuit and telephone-line with the
second telephone-line, an electromagnet hav-

—

ing au armabure, a switch controlled by the
al l]chtLlle connected with a metallic budge
conductor of the cord-circuit, an operator’s
telephone which 1s adapted-to be connected
in said bridge conductor by said switch,
through the agency of the armature when un-
attracted, a mechanically-actuatable socket-
switch adapted to open and close another por-
tion of said metallic telephone bridge con-
ductorindependentiy of the switch controlled
by the armature, said switech being adapted
through the agency of the connecting-piug to
open said bridge conductor, the opening or
openings in S&Id bridge conductor at said
socket-switeh being eloeed thereby when re-
lieved of the meehaniea,l influence of the con-
necting-plug, a line or spring-jack switeh for

the said second telephone-line. in which the

connecting-plug is inserted in establishing
connection between the two lines, the circuit
including said electromagnet being adapted
to be elosed by said plun' and lme switch,
whereby the operator’s telephone 1s cut euL

of circuit upon establishing connection be-

tween the two telephone- lmes a signal at the
subscriber’s station of the said eeeond tele-
phone-line, a signaling-generator, a ringing-
switch aetua,fed by the magnet when ener-
oized upon completion of eenneetmn between
two telephone-lines to include said generator
in circuit with said signal, a telephone—erteh
at said station, a seeoncl electromagnet

through which c¢urrent from said generator is

directed, and a path of low resistance for the
current passing from said generator through
said second electromagnet, closed by the sald
switch at the second subscriber’s station upon
the removal of the telephone-receiver there-
from, effectively to energize said second elec-
tromagnet, which is thereupon adapted to ef-
fect the removal of the generator, substen-
tially as desecribed.

16. The combination with two telephone-
lines, of a cord-circuit for forming the con-
tinuation of one of said lines, a eonneetinn-
plug for uniting said cord- circuit and tele-
phone-line with the second telephone-line, a
line or spring-jack switch for the second tele-
phone-line in which said connecting-plug 1s
inserted upon establishing connection be-
tween said telephone-lines, asignalat the sub-
seriber’s station of the second telephone-line,
a signaling-generator, a ringing-switch for in-

a | cluding said generator in ecircuit with said

signal and removing it from said ecireunit, an

operator’s telephone, a telephone-switch for

including said telephone in telephonic cir-
cuit with the telephone at the subscriber’s
station of the first telephone-line and remov-
ing it therefrom, a single electromagnetic ap-
pliance for operating said switches adapted
to be operated through the agency of the con-
necting-plug and its engaging line-switech to
open circuit through the operatm s telephone
and to include the signaling-generator in cir-
cuit with the signalat the seecond subscriber’s

| station, and a telephone-switch at the latter
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“station and asuitablecireuit controlled there-

by serving upon the removal of the telephone
from eald switch to operate said appliance to

effect the removal of said generator, suheten-.

tlallv as described.

. The combination with two telephone-
lme , of a cord-circait for forming the con-
tinua,tien of one of said lines, a eonneetinﬂ-

plug for uniting said cord- circuit and tele- ;

phone-line with the second telephone-line, a

line or spring-jack switch forthe second tele- |

phone-line, in which said connecting-plug is
inserted upon establishing connection be-

tween said telephone-lines, a signal at the
subseriber’s station of the seeond telephone-

line, a signaling-generator, a ringing-switch
for including said generator in eiremb with
said signal and removing it from said cireuait,
an operetel telephone a telephone-sw ltch
for including said telephone in telephonic
circuit with the telephone at the subscriber’s
station of the first telephone-line and remov-
ing it therefrom, a single electromagnetic ap-
pliance for operating said switches, adapted

to be operated through the agency of the

connecting-plug and 1ts engaging line-switch
to open circuit through the Opemtel s tele-
phone and to include the signaling-generator
in cireuit with the signal at the second sub-
seriber’s station, and a telephone-switch at
the latter station and a suitable circuit con-
trolled thereby serving, upon the removal of
the telephone from said switch, to operate

said appliance to effect the remeval of said
| operate said appliance to effect the discon-
| nection. of said generator, snbstantially as

lmee of a cord-circuit for forming the con- | desecribed.

oenerator, substantially as deseribed.
18. The combination with two telephone-

tinnation of one of said lines, a cenneetmﬂ*-
plug for uniting said cord- circuit and tele-
phone-line wzth the second telephone-line, a

line or spring-jack switch for the second.tele-

phone-line, in which said connecting-plug is
inserted upon establishing connection be-
tween said telephone-lmee, a signal at the
subseriber’s station of the Seeend telephone-
line, a signaling-generator, a ringing-switch
for including said generator 1In circuit with
sald signal and removing it from said circuit,
an 0pemt01 S telephene, a telephone-emteh
for including said telephonein telepheme Cir-

cuit with the telephone at thesubseriber’ssta-

tion of the first telephone-line and removing

it therefrom, a single electromagnetic appli-

ance for operating said switches, a circuitin-
dependent of the telephonecir enit or circuits
between the subscribers which includes a

portion of said appliance adapted to be closed

by the connecting-plug and the line-switch
in which it is inserted to operate sald appli-

ance to open circuit through the operator’s

telephone, the said appliance and the ringing-
switeh, ineluding the signaling-generator in
circuit with the signal at the second sub-
scriber’s station, and a telephone- -switech at
thelatterstation, a suitable circuit controlled

|

serving,

npon the removal of the telephone
from said switch, to operate said appliance
to actuate said ringing-switch in position o
effect the removal of said generator, said ap-
pliance including means for preventing the

reoperation of said ringing-switch to operate

said signalduringthe establirhed connection,

- substantially as described.

19. The combination with two telephone-

lines, of a cord-circuit for forming a continu-

ation of one of said lines, a connecting-plug
for uniting said cord-circuit and telephone-
line with the second telephone-line, 2 line ov
spring-jack switeh for the second telephone-
line with which said eonnecting-plug 1s en-
caged npon establishing connection between
said telephone-lines, a signal at the sub-
scriber’s station of the second telephone-line,
a signaling-generator, a ringing -switch for
including said generator in circuit with said
signal and disconnecting it therefrom, an
operator’s telephone, a telephene-SW1beh for
connecting said telephone with the aforesaid
plug, a single electromagnetic appliance for
operating said switches adapted to be oper-
ated through the agency of the connecting-
plug and the engaging spring-jack or line-
switch to disconnect the operator’s telephone
from the said plug and to include the signal-
ing-generator in circuit with the signal at the
second subscriber’s station, and a telephone-
switeh at the latter station and a suitable
circuit controlled thereby, serving, upon the
removal of the telephone from said switch, to

20. In a telephone-exchange system, the
combination with two telephone -lines, of &
cord-circuit for forming a continuation of one

of said lines, a connecting-plug adapted to

unitesaid cord-circuitand telephone-line with
the second telephone-line, an electromag-

‘net having an armature, a switch controlled

by the armature connected with a metallic

bridge conductor of the cord-cireuit, an oper-

ator’s telephone which is adapted to be con-

nected in said bridge conductor by said

switch, through the agency of said armature

when unattl &eted a circuit for said electro-
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magnet, and means for governing said eircuit

controlled by the eenneetmﬂ'—plﬁb, whereby
the armature is attracted and said telephone

bridge conductor is broken by the switch con-

twlled by the armature, eubetantlally as de-
seribed.

21. In a telephone exchange system, the
combination with two telephone -lines, of a

cord-circuit for forming a continuation of one

of said lines, a eenneetm -plug adapted to
unite said cord - gircuit end telephone-line
with the second telephone-line, an electro-
magnet having an armature, a switch con-

trolled by the armature connected with a

metallic bridge conductor of the cord-circuit,

thereby jointly ‘with said telephone-switch l-an opemtors telephene whmh 1s adapted to
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be connected in said bridge conductor by said

switch, through the agency of the armature
when unattracted, a circuit for said electro-
magnef, means for governing said circuit con-
trolled by the connecting-plug, whereby the
armature isattracted and circuit through said
bridge conductorand telephoneisbroken,and

a socket-switch adapted through the agency
of the connecting-plug normally engaging the

|

same to effect an opening in said telephone. 1o
bridge conductor, substantially as described.

In witness whereof I herecunto subscribe my
name this 14th day of May, A. D. 1898.

GEORGE L. CRAGG.

Witnesses:

D. W. C. TANNER, .
ALBERT LYNN LAWRENCE.
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