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- Zo all whom it. may concern.: ~ .
- Be it known that I, CHARLES E. SCRIBNER, -
- acifizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
§ nois, have invented a certain new and use-
Switehboards, (Case No. 434,) of which the
following is a full, clear, concise, and exact
- description, reference being had to the ac-
1o companying drawing, forming a part-of this
specification.. - -
My invention concerns the signaling appli-
- ances in telephone-switchboards.forlines cen-
. tering therein. o '
15 - It consists in means for effacing the signal
displayed in association with the line to indi-
cate a call in the establishment of connection
with the line. It also concerns the super-
visory signals designed for temporary asso-
ciation with the lines during connection with
them and méans for exciting these signals
~ controlled by the telephones at substations.
In certain switching systems of well-known
construction the apparatus at the substation
18 So arranged that current is produced in the
line during the use of the telephone; and in

20

the switchboard a relay is provided in con- |

 nection with the line and responsive to cur-
rent in it, which controls a subsidiary signal
associated with the spring-jacks of the line.

30 L _
~ Further, othergignalsitermed ¢ supervisory

signals are associated with the connecting- |

‘plugs used for uniting lines and controlled by
otherrelaysinterposedin the conductors unit-
35 ing the plugs. S BT
My invention pertains to switching systems
. of this type and comprises means for effacing
or-preventing the display of :the subsidiary
line-signal, consisting of a magnet and an ar-
mature therefor, and switch-contacts adapted
to interrupt the local circuit including .the
subsidiary signal when the magnet is excited,
“ together with a peculiar logal circuit includ-
ing the magnet, and' normally open at sepa- -

40

_
: line which become crossed together by an in-
~ serted plug, and supervisory lamp-signals as-

soclated with the terminal plugs and brought

- into local circuits through the agenecy of the

50 plugs and the contact-pieces of the spring-

ful Improvementin Apparatus for Telephone- |

rated terminals in the spring-jacks of the |

jacks, the signals being controlled
included in circuits of the plugs. |
The invention is jllustrated in the accom-
panying drawing, wherein two Substations
are represented with line conductors led to 53
signaling and switching appliances in the
switchboard, a single pair of plugs and.their

by relays

plug-cireuit being shown in the switchboard

‘lines of the exchange.

| cludes a battery g. These parts f and 7' are

trolled also by switch-contacts of a relay e,

The tips 2 of the plugs are united by a con-

in posgition for uniting the two lines.
The apparatus at the substation is of well- 6o
known type, the apparatus being adapted to
close .the line-circuit as to continuous cur-
rents while the telephoneis in use. The line -
conductors are connected in the switchboard
at the central office with the line-contacts of 63
spring-jacks ¢ and &' and are extended
through windings of the relay b to the poles of
a battery ¢, which is common to thedifferent
The spring-jacks are
assumed to be upon different sections of a
multiple switchboard. ~The armature &' of
the relay b with its contact b? control a local
circuit 3, which includes a signal-lamp d, as-
soclated with spring-jack o', together with a,
source of current.  Thislocal cireuit 3 is con-

0
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which is included in a portion 4 of another
local circuit, which terminates in thimbles or
contact-rings f of the spring-jacks of the line, |
the relay e¢ being constructed to break the 8o
circuit 3 when itis excited. The complemen-
tary portion'of the latter circuit is a conduc--
tor 6, which terminates in opposing contact- .
pieces f' in the spring-jacks; and which in-

designed to register with and be crossed to-

‘gether by a separate contact-piece in the plug

which is used with them. The type of spring-
Jack is. well known in the art of telephony.
The connecting-plugs - and 7' have éach a go
pair of line-contacts ¢ and %', which register
with the springs f®and f*of the spring-jack;
and a sleeve 2°, which crosses together the
contact-pieces’ . and f' of the spring-jack. .
95
ductor 6 and the rings +' by another condue-
tor 7.- ‘These conductors constitute the plug-
circuit. Theusualcalling-keyZisinterposed

|in them in position to interrupf the connée-.
' tion between the two plugs and to loop a gen- 100



2

crator of ealling-current into cireunit with the
plug 7, and the usual operator’s ]lStPlll]l“‘-_
{ eurrent: ﬂowmw from DLattery ¢ through eon-
, line “conduetors 1 and 9, and con-
duetor G of the plug-circuit, 1'(-turl1h1g to bat-
tery ¢ at the central office.
| the order for the conuection required, the

key [ is furnished to bring the operator’s tele-
p]wne m into a bridge of the pliig-cireuit.
In a permanently elosed bridge 8 of this cir-
cuib the sourceof eurrent ¢ is contained to-
cether with wi indings of unnedanw-w;l‘s 0.
-Ullﬁ of the “mdlnff.s 0'1s included bebween

‘onc pole of the bﬂ.tter and the conductor 7.

10

terdescribed.

1T'wo other windings 02 and. oare interposed.
They
are normally connected in multiple, but their

between the Datter y and eonductor 0.

multiple connection is controlled by switch-
contacts ' and ? of the operator’s listening-

key forpurposesof testing, as will hu:mrema,f.-

“connected with conduactor 6 is also grouuded

~ tute the terminal$ of grounded conductms 9
20

P

The sleeves * of the plugs b and /' eonsti-

and 10, respectively, w hose continuity is con-

trolled by the switch-contacts or relays p and-
'l‘he magnet of the formeripf these is in-

;

cluded in conductor 7 of the plug-cireuit be-
tween the plug /2and the point of connection
of battery ¢ with the plug-cireuit.

Jlence

“ated by the battery in the plug-circunit and

30

‘through the conductors of one only of the
lines—that one with which -the plug dorre-

sponding to the.relay is eonnected. These
. LOIldUOtOI'bU‘llld 10inelude supervisory lamp-

' sigrals g and ¢/, respeatively,
35

is asaoemted with the plug foir ming the ter-
minal of the .conductor which mc.ludeb it.

The onemtmn of these signals is as follows:

" The removal of the 1eccwm#-tdephone from
~its swilch at asubstation permits the battery

40

¢ to create a currvent in the line-circuit and |

-through thie windings of relay 0, whereby the

_mmrneb 1s caused to close the local cireuit
' .|

3, meludmw the subsidiary signal-lamp
The lwhbmw of this lamp calls the attentwn
of the opemtm who responds to the signal

" by inserting plu'r I into the answermfr-,]m,k

.
~conductors 1 2 through the conductors ¢ and

55
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This act ereates an extension. of the line

7 of the phw-cucmt, and thence to the op-
erator’s telephone, the key ! llavmﬂ' been

~depressed, so that the operator is brouwht'
into communication with the subsecriber.
also closes the local circuit 4 5 by erossing |
together the contact-pieces f and
spring-,‘iaclc, whereby the armature of the.
relay e is attracted and the signal-lamp d is
~extinguished. At the same tlme the elec-
of the line is.

trical condition of test-rings £
altered to indicate the bu.sy condition of the
line to an operator at a distant switechboard,
the rings being raised to a difference of poten-

tial fmm the earth cor responding to the ¢lee-.
The conduetor |

troinotive forec of batteryg.
0, terminating - in the sleeve ¢? of the plug,

also becomes colnected with this battery“ _j
In condition to pormit the illuinination of

Euperwsory lamp @ when the bleak in the

IJF

f

" wnductor shall be closed by relay p,

| duaetor 7

That pole of battery whiehis|

- Ras been made to the contact-piece
+thenee through battery ¢ to earth. Then at

That of |
the latter is similarly included in conductor,
7 Dbetween plug I’ and the battery.
- each of the relays will respond to current cre-

each of which

~aninductive connection betwcen thun
‘no-ehange in the conditions of the cireuit ex-

‘the plufr can affect this porhon
operator’s. telephone is dlsconnccted after a

It

f" of the.

“*busy” subscquent]y |
citement of magnet e of that line to break the 123
Jamp-cireuit 3. and brings the battery ¢ into
“eireuit with conduetor 10, including the su-

957,408

Ih will
be observed that this relay is'now excited by

Ilaving loarned

operator makes the usual test of the line

‘ealled for Ly applying the tip.2 of plug I to

‘the test-ring j of the spring-jack of the re-
quired linie. Obviously if no connection

exists with that line no test- Blﬂnal will be

received, since the circuit, which is completed
from earth throu agh wmdmﬂ %, conductor 7 to
-the tipof the plu g, and conductor 4 to earth,

includes no source of current., - If,. however

A connection with the line be ah'eady in ex-
istence, there witl be a branch from the rings
of throufrh the plug, whereby the connection
1, and

each application of the test-plug-to the test-
ring a current will flow through the winding

0% of the impedance-coil 1o ea.rth whereby a
“current will be induced in w mdmg 0?, which

will cireulate in the cireuit including the op-

70
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erator’s telophone ﬂ.nd will make an audible -

signal therein.

Tt will be noted that the conductor & of the .
plun'-cnclut forms a portion of the return

93

circuit of current from battery c through thp

line, and hence its electrical condition wiil

“be altered by various changes in the cong i-

tions of the line and its utlllty as a port on

1. of.a circuit for testing the electrical condition
| of other lines would bo impaired. The fune-
tion of contacts ¥’ and I? and of Mdmn‘s 0%

and 0%is to sepamte the portion of conductor
6, leading te the tip of the plug, from the re-

mmndm‘ of the plummrcmt preserving only
Then

ternal to the portion of the phw-cucult in-
cluding helix ¢® and ‘extending to the tip of
“When the

[O0
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test has been/ mmade, the break in the con- o | |

ductor G.is clbsed mld the wmdmﬁ's o* and ¢*

‘are brought. into parallel circuits “and act as

a single heh\: of the impedance-coil.

it free for connection, the operator inserts
plug /' into the spring
The insertion
of the plug.into the 'sprinﬂ'-,mck Dbrings the
spring-jacksof thatline into condlllon to test
It also causes the ex-

pervisory signal ¢'. Since no cu*cmt as yet
exists. throufrh the subseriber’s line to the

ng-jack just tested and.
|. depresses the callin mkey' .

TI8

IImznﬂ' tested the line ealled for and [oﬁnd N

120

station called the telephone at that statlon 13::

being still on 1ts switch-hook, the relay p' is
inert and pernuts the closing ‘of the brﬁa in
coudnctor 10. llence the superwsor‘y lamp
¢' is lighted and remains in that condition
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uhtil the response of the eubscmber called

permits the battery c to create a current in

- the line.

5

IO
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"While both supérvisory lamps q end q Te-
main dark; the operator may assuine that the
subscribers are in conversation. When both
become lighted, this may be taken as indi-
cating a elgnal for disconnection, after which
- the pl'ugs may be removed from the spring-
jaeks and the applmnces returned to their
normal condition.

My invention is defined in the followmg

claims: |
1. The combmatmn with a tele phone line, a

source of current in the line, and means at |

the substation for determining the flow of

~ current consequent on the use of the tele-

20
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phone, of a line-signal associated with the

line in the central office and controlled by
currents in the line, a relay adapted to break

the circuit through the said signal when ex-.

cited, a local circult including said relay, and

‘means:for closing the said local circuit in. the.
“act of making connectlon with the line,
whereby the line-signal is effaced when con-

nection is made mth the line, as deseribed.
'2.. The combination with a telephone-line
and means for producing current theréii dur-

ing the use of the substatmn-telephone, of & |

30 Te‘ey in the line-circuit at a central office, a

subsidiary line-signal in a local -¢circuit con:

trolled by the rela} ,anelectromagnet control- |
ling switch-contacts adapted to interrupt the

- ¢urrent through the subsidiary signal when

35

excited, a cn:cmt including the said magnet to-
dether mth a .source of (,urreut,..a.nd switch-

contacts controlhng the last-mentioned ecir-
euit closed togetherin the actof making con-

nection with the lme, eubstantlelly as de-

4o scribed.

3. The "ombmatlon with a telephone-lme
provided with means for creating current in
the line during the use of the telephone,
sprirg-jacks. for making connection with the

45 line, arelay included in the line at the cen-

tral office, a subsidiary line-signal in a local.
" eircuit controlled by the relay, a magnet con-

- trolling switch-contacts adapted to mtel rupt

50
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the current thr ough the submdlary signal
when the ma,ﬂ'net 18 exmted a local clrcmt in-

eluding the mwnet said local circuit includ- |

ing a source of current and being intery upted

| whereby theline-signal is effaced and the elec-
‘trical condition of the test-rings is altered

when a plug is mserted mto a Sprin m;mck as
described.

4. The combination with a telephone-hne
.and means for producing eurrent therein dur-
| ing the use of the telephone, of a relay in the
:line and a subsidiary signal controlled there-
by, an electromagnet controlling switch-con-
‘tactsadapted fo interru pt the current through

6o

the subsidiary signal, a local circuit includ-

ing the said electromagnet together with a -
| sourceof current: normally mterrupted at sep-
arated contact-pieces in each of the spring-

jacks, a plug adapted for insertion into the

spring-jack: and eonstmeted to connect.to-

cether the.said contact-pieces and the plug
elrcmt thereof, a conductor terminating in
that eont&ct—pleee of the plug which registers

~with the said terminals of the local clrcmt-

76:
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adapted to be brought into parallel with the ..

| said electromaﬂ'net When the plug. is in the
Jjack, a supervisory si ignal in the said conduec-

tor, and a relay‘ in the plag-circuit control-

s:gnal in response to currents in the line-cir-

cuit; whereby the subsidiary line-signal is ef-

feced the condition of the test-ringsisaltered,

and current is provided for exmtln g thesuper-
a | visory signal, when the plug is inserted info

2 sprmg-Jack as described.

80

‘ling the current through the said supervisery

- 5. The combination with a telephone-lme,d' o

a line-signal associated therewith, means for
causing The display. of the line-signal, and
spring-jacks for the line éach having two nor-

‘mally-separated local contact-pleces, of an .

Q0

electromagnet adapted to efface the line-sig- -

nal in'a circuit connected with one of said
‘local, contact-pieces. in each spring-jack, a

source of current connected fo the other con-
tact-piece in each spring-jack, a plugfor mak-

jack, a circuit termmetlnn' in the said plug-

contact, a lamp-signal in the last-mentioned .
_eireuit, and means for controlling the signal;
Whereby the said magnet is excited and cur-

rent is provided for. llghtmﬂ' the lamp when
the plug is inserted into & spnnﬂ'-Ja,ck eub-

sta.ntla,lly as described. -
In witness whereof I hereunte subscribe my

95

ing connection with the line, a contact-piece
"in the plug adapted to make connection with
both of said local contact-pieces in the spring-

100

at nermally separated contact- termmals in { name this 11th day of November, A. D. 1896 110

~ the spring-jacks, one of said contacts in each
spring-jack being a test-ring, anc means for |

connecting the said contact-pieces together

when a plug is inserted into any spr mcf-,]aek

CHARLES E SCRIBNER
Witnesses |
" ELLA EDLER,
LUCILE RUSSELL.
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