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o all whom it mwy CONCertv:

Be it known that I, DAVID S. HULIIISH fe..;

. siding at Chicago, in the county of Cook end

_.Stete of Illinois, have invented certain Tm-

provements in Telephone Trunk- Clroults, of
which the following is a specification. =
The present invention relates to telephone

 trank-circuits, and especially to the auto-

- matieoperation of the visual signalsemployed
therewith to instructthe operatore in charge
at the several switchboard-sections as to the_
 various changes taking place in the trunk-
- cireuit or in the cireunits connected thereto
~during the or ganization or disorganization of |1
| are the conductor- eords oonneoted respec- -
tively, to the front sleeve contact-sur face b°
and to the tip contact-surface a?, the rear con-
'_teot surface ¢? being grounded l)y the wire 3.
“The tr llIlk-CII‘Glllt T, consists of three con-
, and 6, Jomed at station A to the
springs a b and the test-ring ¢, respectively,

IO

a4 main olrcult for conversational purposes.

The purpose of the.invention is to provide
._ -a trunk-eircuit with one visual signal located
- at the switching-plug terminal lhereof which
- 18 adapted to eutometloally operate, ﬁret as |
2o a connection-signal when a connection- plug;
~ is inserted in the spring-socket terminal of
" the circuit, and, second, to automatically op--
‘erate as a dlsoonneouon-SIgnal upon the re-

. moval of said connection - plug from said
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. of atrunk- circuit for connecting the calling
- - ¢ircuit with the smtoh socket of the- brunk-
~ circuit, which causes a lamp-signal to be
_llghted at the opposite or plug end of thesaid -
circuit to attract the attention of the switch-
. ing operator there, who, after taking the call
o --_j”over an order—clromt Inserts the plug-termi-
' mal connector of the trunk-cireuit into the
“The
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sp rmﬂ'-sooket

sw1toh~sooket of the oalled—-for circuit.

insertion of the plug-connector into the

~ switch-socket of the called-for circuit oper-

~ ates to efface or extinguish the la,mp-elﬂ'na,l |
- and upon the termination of the use of the
circuit thus organized and the withdr awal of
“the plug-c onneotor from the trunk-circuit
 switch-socket the same lamp-signal is again
_11ghted or displayed to indicate to the SWItCh-. |
ing operator this time that a disconnection is -
_',desu'ed

When the ewnohlng operator is.

otlﬁed of the eir cmt Wanted over tho ordeI

and. the invention prowdes.
means to eutometloelly give and remove the
~ busy-test conditions to and' from the opera-

- tor’stelephoneatthe switchin n'—pluwtermmal |
- In carrying out the invention means (as a
plug-connector) are provided, when a call is
- made for a station which necessitates the use.

I (,Iromt she prooeeds to meke a test to ascer-

_duotors 4, 5

tain whether the circuitisin use ornot, which
‘is done in the usual manner, and at this stage
of the circuit arrangement hel telephone is in
circuit with the tIp of the trunk-plug; but
when said plug is inserted in the switch-
socket of the ealled-for circuit the telephone
”Is eutometledlly switched out of circuit. |

Referring to the diagram which Illustlates

peu of switch-plugs A employed for connect-
ing two circuits together, of which 1 and 2
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| 6(:_} o
_the mvenmon L is a trunk-circuit extending
between the telephone—statlons Xand Y, and
P at the former station represents one of a
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of the spring-socket J. WhIle at the station o
Y the conductor 4 terminates at the front

‘contact-surface a* of the plug P?, the conduc-
tor 5 extends to the tip eonteet—surfdoe bt of
‘said plug, while the conductor 6 is grounded

---.throuﬂ‘h the windings of relay R and battery

18 oonneoted to point h

conductor 5 at the point ¢+ by means of the

conductor 9, while the armature is grounded
| through the Operators telephone T by the
conductor 15. L
12 represents a substatlou or other onomt' o

_'prowded with one or more switch-sockets J2,
adapted to be connected by the plug P?to the
trunk-circuit L, and its conductors are at the
socket J? prouded with the nOImally-Open_-

B.. The rear sleeve contect -surface ctof said

plug is grounded through the conductor 8,
the windings of relay R end battery B. The_ o
relay RF is promded WIth armatures f and q,
one at each end of the core, the rear contact
10 of the armature £ i
on conductor 6 by the wire 7, and the con--
ductor 17 conneets the said ermatule with
‘point %k on the conductor 8 and includes in
its circuit the visual lamp-signal S, and the =
rear contact 16 of armature g oonneots with

8o .

contact-springs a® and b® and the test-ring

¢3, grounded by the oonduotor 13 throun*h the

IeSIstenee 7.

In the opera,tion of the Inventlon the opere-; - |
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o "tor at statmn A havmg reoewed a oa,ll re--- |

quiring oonneotlon with a substation-circuit
beyond her reach or with one whose terminal |

switch-socket is not upon her switchboard:-.
section, but which islocated upon theswitch-"

. board-section of the switching operator at
_emtohboard or'station Y, a,ud having:upon!|
"~ her section the sw1teh-sooket J of the trunk--

' .;.'.-'-:_.CII‘Clllt L, which may be multlphed to other:

. IO

operetore switchboard-sections, prooeeds to

~insert the calling-plug P of a pair of switch--
. ing cords and plugs into the switeh-socket J,.

..1ts conductors 1 and 2 making oonneotlon
~with -conductors 4 'and 5, respeotwely, and:
‘the rear contact- eurfaoe & completing a ¢ir-; |
 cuit with the test-ring ¢, and current flows.
~ from battery B, oonductors 14 and 17, lamp-.

~ signal S, d,rmatu: o fof relay R?, oonductore 7,

6, eud 3 to crrounds G and G~ a.ud the ld,mp-
208
o .--I'ﬂowe from- bdtteryB conductor 6, and wind-:|

signal is hﬂ'hted At the same time current .

~ing of 1e1¢ty R to ground G, energizing the. re-.

. acireuit is com pleted from ground G3, "con--
~ . -*  ductor 15, telephone T, ermature g of relay
ERE j';._,-.']ft2 eond uotors 9 and 3, t1p btof plug: P2 test--
S0 ring &,
L35 8

o o ley and causing the attr actlon of armeture e,
- .which remains ettrdoted while the plug Pisin

the socket J. = The switching operatorat Y.in

. response to. the signal l1steue into an order--
- circuit (uot ehown) and leoewmg the call for
" a connection of the trunk
~ station circuit T2 first touches the. tip of plug:|
P2 to the test- -ring ¢® of switch-socket J*, and:

-cireuit with Sub-

oonduotm 18 eud res1stance 7 t0:
frrouud G4 and if there is no-connection at:

--jenother ew1toh1ug switchboard-section there

-~ “will be no. elick in the telephone, and con-.
el *“-__versely, ;wheleupou she pushes the plug into
. the switch-8ocket, and the conductors 4 and:|
S are in eleotrloel cirenit with the conductors:|

~ of the circuit L?, and the rear contact-surface: |

T
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- joining the test-ring ¢ completes a circuit
oo from. better} B, oonduotor 8, winding of re-:-.
o lay R3 conductor 18- to n‘rouuds Gt and G,

and- the relay is euerfrlzed and attracts. 1ts
. armatures f and g from their back or resting
-f.--_-.j:;oontaots 10 and 16, and an unobstructed talk-
o . ing-circuit is prowded between sections X:.
- - and Y. -The plag P at the termination of'
. {* .;joonvereatlou is withdrawn from the switch-:
i socket thereby opening the circuit through
o relay R aud battery, and the armature ¢ falls:
| ff'l'l*j,;h':'-.'f-.-'-'-_fupou its resting-contact 14 and a ¢ircuit.is.
' ~compleéted from battery B ,conductor 17, Jamp-|

‘signal S, armature f of LeIey R?, its: forward

. v ocontaet 11, conductor 12; .;trmature e, :and .
.. conductor 13 to ground G5 and the lamp-.
. signal lights to indicate to the ew1toh1ug op-::
“. . verator a disconnection, and she then: with-| .
s draws the plug P? from the switch-socket J?,
. and the circuits resume -their normal. 0011d1-i~-
o Yion.

o of the operator when the :lamp is’ lighted as.
‘to whether it is for a connection or dlBCOIl-
. 65 nection signal, as she will be aware of the
.. position of the plug P? whetherit. is. upon the
DR, ;,.;'.keyboerd or Wlthm a sw1toh sooket J2 g

‘There will be no: oonfusmn in the: ml.nd

The reletwe proportlons of the appel etus

employed depend largely upon the potential
70

of the battery B. If a four-volt battery is
‘used, the swne,l S would be a four volt la,mp

-. of suoh resmteuoe and candle-power as to give

satlsfaotory signal, there being no re81et-

"auee m geries . with it, or . should an. eleotro-

magnetw signal be ueed it. may be of such

that of relay R?about ten ohms, and the re-

sistance-coil is al'rauﬂecl for the substa,tlon-
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resistance as to operate upon the full voltage
of the battery, and_with such a battery the

relay R may be of forty ohms resistance and

30

‘eircuit L2, and therefore forms no partof the -

.thirty to forty-five ohms, aoomdmﬂ' to. the

‘speeial kind of circuit, and therefore. dooords'_
lvery well with -the dlmenslons heleln rrwen |
-_for the truuk olromt | -

1 In a telephone exohanﬂ'e eppa,r.;ttus, the

-oomblna.tlon with a tluukaolroult extending
| between two switching-stations and pr owded
atb eaoh with switch dev1oee s of an independ-
ent elgualmg-onomt normally open at both
‘stations, comprising a'visual signal, a source .
.of ewnalmmourrent aud two ouoult closing
.relaye ooutrolled by the said switch dewoee

at the two. smtohlng-std,tlous adapted to be

operated serially by the said switch devices
to, first, complete a circait th rough one relay

and the source of current.and sim ultaneously

therewith. oomplete a second circuit throngh
‘the source of current. and:cause the: dlepley |

PprOpomone of my 1nvent1on but varies from

9o
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of said swuel ‘and second, to: oomplete acir-

cuit through the second relay and the source
of ourrent uud Open the ewuahmromt as eet -

forth .....

‘2. In a telephone exoha.nﬂ'e appa.ratus, the |

oombmatlon with a trunk- circuit extending
between two. ewltohmgu-etatlons and. prowded

at eaoh Wlth smtoh dev1oee, of an. 1udepend-—_-

of elguehnﬂ'-ourrent a.nd two o1rcu1t-oloelu0',
relaye controlled by the said switch: devmes- |
at.the twosmtohmg-statloue 5 andabuey-teet .
-cireuit normally closed by one of said .relays;
‘the.said relays adapted to be opereted serially
‘by the.said:switch devices. to, first, complete

I'¢5I
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‘acircuit through one relay and the source.of =

‘and,.second, to oomplete a eircuit through the
second rela.y and .the source.of ourrent and

| open. mgnal-olroult and also the teet olroult

a8 set forth.
3:Ina telephone exoha.uﬂ'e epparatue, the

| current and elmultaneously therewith com- '
‘plete.a second circuit through the source of
current and cause:the dlsplay of said signal;

120
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combmatlon with a trunk metalllo circuitex-

: tendmg between two ew1toh1ng stations and

prowded at-each end with switch devices; of
‘an- mdependeut signaling - cirenit .normally

‘open in the switch-socket and plug terminals
-of the truuk-olroult at the said stations com-
prising a single conduetor . brauohmg firgt -
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e ,__,through the W1ud1ngs of one rele.}r to a eouroe_. -




| of current and frround and second throuﬂ'h'
the switehitig- arma,ture of & second re]ay,

estele

visual sigrial and thie gotirce of current to

~ ground; the windings of the second relay be-
- & ing in elremt with a contaét-surface of the

plug terminal to ground through the source

of current; and a test circuit norma,lly closed

. and n'rounded through the switching-arma-
 ture of the second relay to the tip of t:he ter-
‘minal plug, whereby when the switch-socket
terminal is grounded the visual signalis llght-'
ed; and When the tip of the terminal pluﬂ" IS
" in ‘touch with the test-ring of a telephone-cir-

- IO

~ cuit the testzcireuitis dompleted as set forth.

13

4. In a telephone-exchange a,ppa,ra,tus the-_
~combination with a trunk metallic circuit eX-
tending between two smtchmmstatwn% and-

~ provided at each end with switch devices; an
- independent signaling-circuit normally open

20

Intheswiteh-socket and plucrtermmals of the
trunk-circuit at the said stations, comprising

a single conductor branching ﬁrst ‘through

the wmdmﬂ's of one relay to a source of cur-

© rent and ﬂlound and second, through the.

25

-39

switchin w—armature of a second relay a VlSlla]

- signal and the source of current to ground;
~ the winding of the second. relay belnu' in GII‘-
- cuit with a contact-surface of the plucr-ter-'- |
~ minal to ground through the source of cur-
rent; and a test- clrcmt normally closed and-
- ar ounded through the switching-armature of
_; ;the second rela,y to the tip of the terminal | -
plug; whewby when the switch-socket ter- |

. minalis grounded the visualsignal is lighted,

__..35

plug;. -
‘minal is grounded the visual signal islighted,

and When the clrcmt of the &econd relay is

‘grounded at the plug- termmal the swna,l is
extlngulshed as set forth.,

5. In a telephone-exchange apparatus the

tending between two switching-stations and

--prowded at each end with switch devices; an
‘independent signaling-circuit normally open
in the switch-socket and plug terminals of the -
trunk-circuit at the said stations, comprising
‘a single conductor branching first through
the Wmdmws of one relay to a source of cui-
‘rent and Uround and second through the
- smtchmg-armatu re of a second relay, a Vlsua,l
+signal and the source of current to ground;

the winding of the second relay being in oir:

“cuit' with a contact-surface of the plucr-ter--
minal to ground through the source of cur-
rent; and a test-cireuit normally closed and _
| grounded through the sw1tch1HW—armature of
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the second relay to the tip of. the terminal
whereby when the switch-socket ter-

and when the circuit of the second 1elay

grounded at the plug-terminal the signal is.
'e“itlﬂﬂ‘lllﬁhed and when the ﬂ'mund IS re-
moved from the sw1tch-socket terminal the
.‘ﬂsual signal is mhghted as 8et forth.
signed my -

In testlmony whereof I have

name to this specification, in the presence of -
two subscribing w1tnesses, thls 20th. da,y of 65 )
:_Ma,y, 1900. | .

DAVID S HULFISH

Wltnesses |
BERNARD D. W:[LLIS

J B MCMEER

‘combination with a trunk metallic circuit ex-
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