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To all whom, it mm‘y CONCErn:
Be it known that I, Frank R. MCBERTY a

mtlzen of the United St‘ttes residing at Evens— |

ton, in the county of Coolt and _Stete of 1lli-
5 nois, have 'invented' a certain new and useful

Improvement in Apparatus for Telephone-

SWltehboerds of which the followmcr 1s a full,
~ clear, concise, and exact deecrlptlon |
MV invention concerns signals of telephone-
10 lines in switchboards.
~ to subsidiary signals associated with the line

“and controlled. by a relay 1esponswe to cur- |

rents 1in the line. |
In switchboards for telephone-lines it is cus-

- 15 -tomary to associate permanently with each
line a signaling device which may be actuated -

or displayed by means controlled at the cor-
responding substation and to substitute for
this line-signal when connection 1s made with

- 20 the line a supervisory or clearing-out signal
which also may be controlled from the sub-
station, the line-signal being meantime inop-
erative.
switchboards—in those of the multiple type,

25 for example—the connection with a line may
‘be made at a point distant from the line-sig-
nal, in which case the supervisory signal fur-
mshes the subseriber with means of Slcmehnﬂr

to the operator in charge of the connection.

30 This invention applies f0 such signals; and 1t

consists in an arrangement of circuits and ap-
paratus for eﬁecmcr or rendering inoperative
the line-signal when connection is made with
- the line, tor substituting -therefor a super-
35 visory signal, and for brmO‘mO' the latter sig-

nal under the control of the same relay Whleh-
normally determines the excitement of the_

line-signal.

The nevel feature of the invention consists.

40 1in a local circuit including a battery, a sub-

) smhery signal, end switch-contacts controlling
- the contmmty of the circuit, a shunt—mremt‘
adapted to be closed about th_e line-signal, and

another shunt containing a supervisory sig-
45 nal adapted to be completed about the switch-
contacts. In applying this circuit to a tele-
phone-lme the switch- eonteets are controlled

1t app_hes particularly
t1on for use.
and thus effaced, when connection is made

1t will be under stood that in some

by an eleetromeo‘net which receives current,

and thus becomes excited while the line is in
use. Theshuntabout the line-signal and that so
about the switch are closed throucrh register-

ing contact parts in the sprmﬂ*—Jecl{ and con-

necting-plug when connection is made with
the line. In this system of circuits the line-
signal becomes displayed to indicate a call-ss -

--when the relay closes its switch- contacts as

the substation apparatus is brought into posi-
That signal is shmt circuited,

with the line, end the supervisory signal is 6o
displayed when the relay permits its SWIBCh—-
contacts to separate, thus opening the shunt
about it, presumably when the substation-tele- .
phone is no lonwer in use. When the super-
visory signal is Cassociated with the connect- 65
ing plua‘ and cord usually employed in tele- '
phone-—switchboerds for uniting lines, it is
preferable to include in the circuit through

the supervisory lamp the switch-contacts of 1

plug-switch by which the circuit shall be 70

closed only during the use of the plugs in a

connection.
is avoided.
The immvention 1s represented in the eeeom- .

By this device waste of energy .

panying drawings. = . 7

Of the dremm's., Figure 11 1S a dmo'ra,m of the ,
circuits of the invention separ ete from the
other apparatus and circuits of the switch-
board. = Fig.2showsthecircuits of the switch-

board complete as far as an understanding of 8o
the epphcatlon and use of the invention re-
“quire in connection with two telephone- lmes .

extending to telephone-substations.

The circuit of the invention (seen in Fig.1)
is a local circuit 1 2, which is 1epresented as 33 -
a grounded circuit, meludmﬁ' a battery a,and

-d1V1ded into” two perellel brenches 3 and 4.

In one of these branches, 3 are a lamp 0, a.
pair of switch-contacts ¢ ¢, and pretereb]
a resistance-coil d in the order of naming.  In go

the other branch, 4, are a resistance- coil ¢and
a lamp £ From. a point of conductor 3 be-

tween the lemp and the sw*1teh contacts a

| eonduetor 51s led to a, pomt on. ere 4 inter-
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mediate of the resistance-coil and the lamp.
This conductor is normally interrupted in con-
tact-pieces g A. The coils ¢ and ¢ should be
of low resistance. EKach may have a resist-

ance equal to about two-thirds of tlnt of a

lamp. When the switeh - contacts ¢ ¢ are
closed together, the hmp b becomes lighted
by the current in wire 3. Then if the CONn-
ductor 5 be closed by bringing together the
parts ¢ and A the lamps 6 and £ will be ex-

tinguished, being shunted by-the coils ¢ and

d, respectively. Then if the switch-contacts
¢ ¢ be separated the lamp /£ will be lighted

“because of the breaking of the shunt ahbout it.

If desired, the waste of current when the
lamps are shunted may be diminished by in-
cluding in the circuit next each lamp a small
additional resistance. The relations of the
resistances in the different portions of the cir-
cult may be acjusted to suit varying require-
ments or conditions. I will now describe the
application of this circuit and apparatus to
the well-known mechanism of a telephone-

i the foregoing general statement.

Fach substation, as station I, is provided
with. telephones & £/, a call-bell 2% a con-
denser 47 in circuit with the bell, and a tele-
phone-switch 4* for closing the line-circuit
through the telephone instruments. This ap-
paratus 1s connected by line-wires 6 7 with
spring-jacks or terminal sockets 7/ and 7' ir
a switchboard at a central station, the line
being led fnally, the former
through a relay » and the latter through an
lmpedance coll n, to earth. A battew 0 1S
interposed in the common earth branch of
the line conductors 6 of the different lines.
The usunal plugs » and »/, with their con-
necting plug-circuit 8 9, are furnished in the
switchboard for uniting lines by means of
their spring-jacks. A condenser is included
1In each plug-cireuit to maintain the independ-
ence of operation of the relays of two united
lines. The usual listening and ringing key ¢
1s provided for COHDGPUDU‘ the operator’s tele-

phone 7 or the generator s of calling-current

with the plug-circuit. In associating the cir-
cuit of Kig. 1 with this organization the, lamp
b 18 placed near & spr uw-ru.,h of the line and
serves as the subsidiary line-signal. The con-
tact-points of relay s are utilized as the
switch-contacts ¢ ¢’.  The lamp Foperates as
a supervisory stgnal and is located near the
plug ». The severed portions of conductor
H terminate 1n the contact-piece ¢ of the plug
p andin the contact-rings /4 of the spring-jacks
{ and /. A plug-switch ¢ is placed in the
resting-socket of the plug, and its switch-con-
tacts are interposed in conductor 4 to prevent
the low of current through the lamp 7 except
while the plugs are in use.

It will be understood that the conductor 3
of the local circuit, with its included line-lamyp
and switch-contacts, is provided for each line,

| - clreutt.
switchboard to effect the objects announced |

of plug »' 1s thus deprived of current.

—_— rr . T
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while a conductor 4, with the supervisory

signal, 1s associated with cach conneetine-
plug. |

While I have for convenience
local and line batteries « v asseparate hatteries,
1t will be understood, of course, that in prac-
tice these may be one and the same hattery.

Inthissystem theremoval of the substation-
telephone trom its switch-—as, for exauple,
at station l-—causes the corresponding relay
to attract its armature and close the hranch 3
which 1t controls. The line-lamp 4 is thus
lghted. Its illumination constitutes a call-
signal to the operator, who responds by in-
serting a plug » into spring-jack /' of the
calling-line. Thisact brings her telephone »
into connection with the line (the key ¢ hav-
ing been placed in proper position) and per-
mits her to receive the subsceriber’s order for
the connection required. The liftine of the
plug from its socket allows the plug-switch 7
to close the break in wire 4 of the loeal sional-
The Insertion of the pluge-in the
spring-jack completes conductor 5 of the local
circult through the sleeve of the plue and the
thimble ot the spring-jack, and thus effeets
the extinction of the line- l.um h.  Supervi-
sory lamp 7 also remains dark, }unﬂ, hhll]lbt‘ l
by the closed swite

1-contacts ¢ ¢ of relay
After testing the line mllul for by applying

the tip ot the other plug, »’, of the pair to tho
test ring or thimble 7 of the sprine-jack 7 of
the line the operator inserts the latter plue
mto the spring-jack tested and operates the
Key o to ring the bell at the station I1. The
removal of the plug »’ from its socket efl'cets
the completion of branch 4 of the correspond-
ing local cireuit.
in the sprine-jack # closes the break in con-
ductor 5. Hence the supervisory lamp asso-
ciated with that plug becomes lighted, since
the shunt-circuit about 1t 1s not yet closed
at the line-relay and
to station 11 1s shunted or short-circuited.
When the subscriber at station I, responding
to the call, removes his telephone from its
switch-hook, the Ine-velay " of that line he-
comes magnetized and closes the hreak in con-
ductor 3 oi that line.  The supervisory lamp
[ £
extinetion 1s a notification to the operator that
the called subscriber has answered. While
the subscribers continue in conversation both
supervisory signalsremaindark. Wheneither
replaces his telephone on its switeh, the cor-
responding supervisory lamp h{*umma Lohted,

shown tho

and when f _nnll;; both return their tele phmws

to their normal positions both supervisory
lamps are lighted. This last condition may
be accepted by the attendant as an indieation
that conversation i1s completed and the lines
may be disconnected.

Having thusdescribed my invention, I elaim
asnew and destre tosecure by Letters Patent—

1. In combination with a sienaling-circeuit,

The msertion of the plug

the Ime-lamp 4" of line
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a line- swnal and switeh - eonta,ete in series
ther ew1th controlling the circuit, a shunt-cir-
cuit for the Ime-swnal not embmemw sald

switch-contacts, an mdependent shunt eround-
- the Smteh-contaete not embracing said line- |

signal, and a supervisory signal in said inde-
pendent shunt-circuit, and a switch adapted

to close both said shunts whereby in closing
said switch the control of the switch-contacts |

over the line-signal isdestroyed and the super-

vVisory swnal 1S brouo*ht under theu' eontrol-

. instead.

2. In a suPermsmG‘ -circuit for telephone-

- lines, the combination with a signaling-circuit,

lme-swndl therein and smtch contacts seri-

allv in the circuit with said line-signal, said

- switch-contacts being controlled from the tele-

- phone-substation, a shunt for the: line-signal
not embracing said switch-contacts, an md_e-'

20 pendent s_hunt around the SWiteh.-eontaets'.not

30

35

.‘ 40.

embracing sald line-signal, a supervisory sig-
nal in said last-mentioned shunt, a spring-jack
for the line and-a plug and plug-circuit to
malke connection therewith, and switch-con-
tacts closed ininserting the plug in the spring-
Jack, adapted to: eomp]ete both

switch-contacts, as described. -

3. The eombm&twn with a telephone line:
'havmcr a relay responsive to currents in the
line, of a subsidiary signaling-circuit includ-
1ng a source of current and dwlded into two |

parallel_ branches, a line-signal and the switch-
contacts of, said relay included in one of the

branches, a subsidiary signal included in the

other branch, and switch-contacts closed in

the act of making connection with the line:

to form a cross-conductor between the said

45

'havmﬁ' a relay responsive to currents in the
line, a spring-jack of the line and a plug and

50

brarnches intermediate of the switch-contacts
and the line-signal in one of said branches to
~shunt the lme—-swnal and to-bring the super-

visory signal. into shunt of the relay-eontaets
eubstmtml]y as described.

The combination W1th a telephone-]me

phw'—elrcmt for making connection with the

line, of a subsidiary swnalmw—mremt includ-

~ ing a source of current and dwlded into two

parallel branches, the contacts .of said relay |
~ being included in one of said branches, a line-

said shunts,
~whereby prior to connection with the line the
line-signal is controlled by -the switch-con- |
tacts, but after connection with the line the
supervisory signal alone is controlled bV the

| signal under the control of the line-relay and

signal permanently associated with the line

m the same branch, a resistance-coil and a

S > 3 : o

supervisory signal associated with the plugin

the other blaneh and a conductor normally

open ab registering contacts of the connecting-

| plug and SpI‘lIlO‘-_]aCk adapted to unite the two

branches from points intermediate of theline

6o

signal and the relay-contacts in one branch, .

and of the resistance-coil and the supervisory
signal in the other branch, and ther*eby to
shunt the line-signal and brme’ the supervisory

signal under the control. ef the relay when

‘connection is mede with the line, substantially
| asdescribed.

5. The combmatlon Wlth a elremt 3 includ-

ing serially a source of current, a line-signal

.70

and switch-contacts controlling the continuity

of said ecircuit, of a conductor 4 -in parallel
with the portion of said circuit including the -

line-signal and switch-contacts, a supervisory
signal in said conductor, a cross-conductor

adep_ted to be established from the conductor

3, between the line-signal and the switch-con-

tacts, to the Conduetor 4 between the super-
_visory signal and: the source of  current, and
‘means for connecting sald erose-—conduetor s

described. | |
6. The eombmetlon Wlth

t.elephone—lme

80

including a relay responsive to currents inthe -

line, and a subsidiary signal-circuit 3 includ-

ing serially a source of current with a line-

wnal and switch-contacts of said relay; of 4

eonduetor 4 in parallel with the portion of said-

circuit including the line-signal and switch-

tablished from the conductor 8 between the

contacts, a supervisory signal in said con-

‘ductor, a cross-conductor 5 adapted to be es--go

line-signal and the switch-contacts, tothecon-

ductor 4 between the supervisory signal and

the source of current, and switch-contacts

controlling the continuity of the conductor 4 «
and. eontr*ollmcr the connection of the cross-.
conductor as deserlbed established in making

connection with the telephone wher ebV con-
nection with the line brings the super VisSory

taLeS the line-signal out of the control: ot sald
relay, substa,ntlally as described.

100 .

- In witness whereof I hereunto subscribe my .

name tlne 1st da,v of December, A. D. 1899.

FRANK R. MGBERTY
Wltnesses

- Greorer P. BARTON,
- P. W. SKINKLE.
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