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To all whom it may concerm:

Be it known that I, James L. MOQUARRID
a, mtmen of the Umted States, residing at (/]11"‘

nois have invented a certain new and useful
Improvement in Supervisory Signal Appara-
tus for Telephone—bwmchboards of which the

descrlptlon

My invention relates pertwulerly to tele- |

phone-exchange systems of the class in which
the connection-terminals or spring-jacks of

~ the lines are constructed each with only two

- of link conductors by which lines are tempo-

20

contact-pieces connected with the two line
conductors,respectively,the connecting-plugs

being correSpondmw]v provided each with

only two contacts, these forming the terminals

rarily switched together.
- The object of the invention is to provide an
improved organization of apparatus and cir-

- cuits for controllmﬂ the supervisory 310'11&15

25

3¢

35

. 4.0

45

dependent of the subetatlon-smteh

in systems of this cheracter

In accordance with my invention a super-
visory-signal-controlling magnet is provided
1n one of “the link conductors of the plug-cir-
cuit in which a flow of current is pmduced
during connection with & subscriber’s line in-
The ex-
citation of this magnet is, however, subject
to the control of another magnet in the other

link conductor of the plug-circuit responsive
to the substation-switch.

1endered mert during a connection, but will
be excited to display a dlseonnect-swnel when
the circuit.is opened at the substation, as by

the replacement. of the telephone-recewer on

1ts switch.
I will deseribe mv’ invention by 1efe1:'enee

to the accompanying drawing, which is a dia-
gram 1llustrating a telephone-line extending

trom a su bstetlon to a central office, to o'ether
withapair of plugsand a pluo*-elrcmt eqmpped

with the improved supervisory eppemtns of

- my invention.

spectively.
The last-mentioned
‘magnet may be arranged to control a branch
contalning a neutm]mmcr winding for the

signal-magnet, whereby the magnet will be

1 The. telephone line shown in the dra,wmcr

extends in two conductors 1 2 from the usual
substation apparatusto the polesof a grounded
central bettery 0. The back contacts of the
armature of a cut-off relay ¢ control the con-
nection of said conductors with the battery,

and the winding of a line-relay @ is included
in the circuit ot conducter 2 between a back

contact of said cut-off relay ¢ and the free pole

of battery 6. Said line-relay is adapted when
excited to complete a normally open local cir-
cuit 8, containing a line-signal d.

Multlple Spring-jack termma,ls ¢ e are pro-
vided for the line on the several sections of
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the sw1tehb0e1d each spring-jack compmsmw |

a line-spring ¢ and a thimble or test-ring &

The line-springs ¢ of the several sprmo'-]acks -
‘are permanently connected to the limb 2 of

the telephone-line, while the thimbles ¢° of said
spring-jacks form the terminals of a conductor
4, extending to the front contact ¢’ of the cut-

r"ﬂ

off relay. The magnet of the cut-off relay is

Included in a branch 5, extending to earth

from the conductor 4. Whe_n the cut-off re-

70

lay ¢ ieenergized, the circuit of limb 1 to the

thimbles ¢* of the Splil’lﬂ-j&(}ks ¢ 18 eompleted |

at the front contact ¢’.
The operator is provided with a pair of

plugs f.¢ and a plug-circuit for connecting

lines together. Seld plugsare promded Wlth
tip-contacts /' ¢’ and sleeve-contacts 7#* ¢°, re-
The tip and sleeve contacts of
each plug are connected to the corresponding
contacts of its mate by link conductors 6 7 of
the cord-circuit. ‘A battery b is connected in
abridee of the plucr-mremt between the wind-
Ings of & repeating-coil in the usual manner.

Two batteries (marked 5) are shown in the
drawing; butit will be understood that in ac-
cordance with the usual practice a single bat-

| tery may be employed,connected as indicated.

A supervisory-signal-controlling relay 7 is
pr ovided having two differential WlﬂdlIlU'S h'
2° included in emllel branches of the strand
7 of the plucr-eu cuit. The branch 8, contain-

ing the winding /4% is nor mally broken at the
front contact of e 1elay 7, 1ncluded in the
strand 6 of the p]Lw' -C1r cmt sald relay belng
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phone is 1n use or not.

responsive to t
with which plug # may be connected. baid
wmdmw h’ when its circuit is completed by

relay z is adapted to neutralize the effect of
winding /', thereby rendering relay / inert.

nal 4. The windings 5 may be °
wound,” so that the Ielfw will present no ap-
pr ecubl impedance to telephonic currents.

Super visory apparatus similar to that
described isincluded in the portion of the

tery 0.

The usual listening and ringing kevs are
provided whereby the operator may connect
her telephone in circuit and may transmit call-
signals.

The operation of the svstem 1s as tollows:
The subscriber transmits a call in the usual
manner by removing his telephone from its
switch, thereby elos,mcf the line-circuit 1 2.
The lme relay « thus become% energized and
completes the local circuit 3 to dlqpldv the
line-signal . The operator, observing the
signal, inserts plug 7 in the Spring- ]ach ¢ of
the hne This act completes circuit from the
free pole of grounded battery 4 in the plug-

cireuit, throu-trh strand 7, ring-contact 7” of |
plug 7‘ thimble ¢ of qplmo‘—mch ¢, conduc-
tors 4 5, winding of cut-off relay ¢, and to .

oround. The cut-off relay ¢ is thus actuated
and draws up its armatures, removing the

line-signal apparatus from connection with
the line. At the same time the front contact

¢ of the cut-off relay is closed, thereby com-

pleting the circuit of limb 1 6 the free pole
of batteryv b.

now be traced from the positive pole of bat-
tery 0, through strand 6 ot the plug-cireuit,

tip /' 0‘[ plucr 7, line-spring ¢ of bprmo—-]aeh

e, limb 2 of the telephone-line, through the |

subcstatlon appar atus and back over line con-
cductor 1, contaet ¢ of cut- off relay ¢, conduc-
tor 4., tlumble ¢ of spring-jack ¢, ring % of

plug 7, sleeve-strand 7,-to the negative pole

of battely 6. The winding of lelav » belng:
included 1n the cirenit just tmced sald 1el¢w
becomes energized and draws up 1t% armature,
thereby dosmﬂ the branch 8, including the
winding 2° of 1elav . The b1 anch 5 torms
a return-path for current from the conductor

7 independent of the telephone-switch at the |

substation of the line, so that a local circuit
will be provided for current through the wind-
ing /' of relay % as long as connection is made
with the line whether the substation - tele-

Both windings A’ /°
of relay 4 are now included in the battew-

circuit; but the effects of the currents in
these two windings neutralize one another,
and the relay remains inert, thus maintaining
the local circuit 9, containing the supervisory
signal 4, open. When upon the termination
of conversation the SUbbCI‘IbGI replaces the

1e telephone-switch of the line |

Just |
plug-
circult between the other plug, ¢, and said bat-

~adapted for engagement with the
' contacts, respectively, a source of current,

A complete metallic circuit may ;

768,617

telephone upon its switch, the cirenit through
the winding of relay ¢ is broken, thus open-
ing the :)mncl 5, containing the winding /4.

:The heutr &hmng effect of wmdmg /* being:
- thus removed and winding /' being directly in-
Sald mlfw when excited is ar ranﬂ’ed to close ' cluded in the cirenit 7 4 5, previously traced.

a local circuit 9. including a super msm y S10- |
" twin |

sald relay /Z becomes excited, drawing up its
armature and completing the local circuit 9,
containing the supervisory signal 4. This
constitutes a signal to the operator that the
conversation 1s nushom and she thereupon
talkes down the connection.
Having thus described my

invention, |

- clann—

1. The combination with a telephone-line
and a substation-switch controlling the line-
circuit, of a connection-terminal 101 the Iine
having two line-contact pieces, a pair of link
conductors and a switch - terminal therefor
having two corresponding contact - pieces
sald line-

signal-controlling magnet in one of said link
conductms., a branch ada.pted to wmp]ete Al
circult for said magnet independent of the
substation-switch, and nieans controlled by
sald telephone-switch for rendering said mag-
net inert.

2. The combination with a telephone-line

and a switch at the substation thereof control-

ling its circuit, of a spring-jack for the line at
the central oﬁice hwmo two terminal con-
tacts, a coueapondmo plug and plug-circuit
for making connection therewith, a source of
current m a bridge of the plug-circuit, a su-
pervisory-signal- (.,onbmllmw magnet having
two differ entml windings in par: allel branches
of one of the plug-circuit conductms, 2 branch
from the corresponding line conductor adapt-
ed to complete a local circuit independent of
the substation-switch, and a supervisory relay
in the other conductor of the plug-circuit,

- having switch -contacts arranged to control
- the flow of current through one ot the differ-
ential windings of sald signal - controlling

magnet.

3. The combination with a telephone-line
and a switch controlling 1ts circuit, a spring-
jack for the line, a pluﬂ and plug-cireuit, a
battery in a bridge of the plug-cireuit, a relay
having a wmdmg Included in one strand of
the plug-circuit, a branch from the corre-
sponding line conductor adapted to complete
a circuit of said battery through said wind-
ing when connection 1s made with a line, a
subsidiary signal in a local circuit controlled
by said 1el£w, a supervisory relay included in
the other strand of said cord-cireuit IeSPON -
sive to the substation- switch, and means con-
trolled by said supervisory relay for render-
ing the first-mentioned relay inert.

4. The combination with a metallic-circuit
telephone-line extending from a substation to
a central office, of a source of current in a
bridge of the circuit at the central oflice, a
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768,617 -

_81011&1-6011131'0111110 magnet havmﬁ a winding
included in one of the limbs of the line at the
- central office, a branch from said limb of the
line adapted to complete a local circuit to en-
ergize said mawnet a switch at the substation
controllmﬂ the cir cult between the limbs of
the line, a rela,v included in the other limb at

 the centra,l fice, and a differential winding

tor Sald swna,l-mawnet mcluded 1n the circuit

of the first-mentioned limb when the said re- 1o
lay is actuated, whereby the signal-control-
ling magnet is neutmhzed and rendered inert.

In witness whereof 1 hereunto SlleCI‘lbe my
name thls 6th day of June, A. D. 1903.
JAMES L. MCQUARRIE

‘Witnesses:.
| Fraxos L. 'GILMAN; .
Fraxcis H. GILCHREST.
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