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UNITED STAT

DAVID S HULFISH O[‘ CIIICAGO ILLI‘\TOIS ASSIGNOR TO THE AMERICAN
BELL TELEPHONE COMPANY OF BOSTON MASSACHUSETTS

TELEPHONE SWITCHING APPARATUS

SPEGIFICATION formmg pa.rt of Letters Pa.tent N 0. 657 315 da.ted September 4 1900
.&pphcatmn ﬂled Aprll 12; 1900. Serlal Nn 12,603, (No modelJ |

To @ZZ whom it MY CONCErn:

Be it known that I, DAVID S. HULFISH Te-
siding at Chicago, in ‘the county of Cook a,nd_l' -'.
State of Illinois, have invented certain Im-.
‘provements in ’J‘elephone Switching Appa-
ratus, of which the following isaspecification.

“In larﬂ‘e towns and cities the telephone-ex-
ch&n ge is divided into several central offices
]oea,ted at varying distances from each other
which are connected to one another by trunk
or ‘toll circuits, and owing to the rapid de-
Y elopment of telephome serviceand to the 1111-}
-provements made in the systems employed it
frequently happens that some of the substa-
tion and the toll circuits are provided with
‘magneto-generators to operate call-bells and
eleebmmawneme line-signals, while other sub-
- station d[ld toll (31101111',‘-4 are equipped with

- means such as a centralized or common bat-
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signals.

tery for &ubom&ﬂcally operating bells and
__ ‘When suchi is the case, both kinds

‘of civcuits may have their swwuhmﬂ' termi-
nalsand line-signals upon the Samekevboard- t
sections at the central stations, and in order

that the operators may make the switching

~connections between the terminals of the same |
or the diverse kind of cireuits two or more
kinds of llnkmu or- cmd 011(,1111;5 ha,ve had to

be furnished.

The present mvent.lon 161:11365 to Speelal'-
- means embodied in linking or cord circuits
‘whereby substation and toll cireuits of the

same kind or of diverse kinds may be con-

~ nected to each other at the same section of |
the switehboard-table and by means of .the
same pairs of cords and plugs, so that the dis- |
~connecting or supervisory signals are readily
- operated with every posable combination of
- connections and without requiring qwm(,h

cords and plugs of diverse character.

By means of the invention it becomes pos-
'sible to connect two common- battery cireuits
- with each other, a common-battery ecircuit
“with a nmuneto Sllbstdtl()n or toll eircuit, or
m(wneto circuits with each’ othe1, fmd to.

tWo

| 111du(3t,wely unite the two pll,lﬂ's of a cord-cir-

-_emt by the introduction of a 1epedt.mﬂ -co1l
in order that two connected circuits of the
same kind may repeat into each other, and |
&130 that a maﬂ'neto cuc,mt may be enabled.

ordinary character.

of either or
a eucult for thouﬂ'h communication.

2,8, 4, and 5 are snnpllhea repleseutatlons'

' to repeat 1nt0 a common battery cnemt and
vice versa. - | |
In carrying out the invention the ma,frneto-.
generator circuits are provided at the central
-'?btatmn with socket-switches and a line-signal
and the test-rings of thesockets are gr ounded .
and the common-battery circuits are prewded :
~with sooket switches, a line-signal, and also
with a cut-off relay, all in the usual manner,
the apparatus at the stations at the opposite
ends of both kinds of circults -being of the
It is necessary in order -
to effect the eombm&lnon of circuits indicated:
that a eord-circuit shall be provided having

disconnecting or supervisory signals dda,pted

for each cla,ss or kind of circuit with means
for associating the proper signals with the
special cambmatmn of eircuits interconnect-
ed and for operating the same-and for sup-
_@pressmu' the signals which arenot appropriate.
for said combummon and it is also necessary
to provide means wheteby current from the
jcenbral station may flow in the common-bat-
tery circuits to energize the transmitters lo-
cated therein, also to prevent the current
from passing to the magneto-cwcmts and to
.'pwvlde separate means for energizing the

transmitters in the magneto- (.,ucmlzs, dud it

| is also requisite that means be provided for
8o

introducing and withdrawing ‘a repeating-

55

60 |

0

75

coil between the conductors of the cord- 011- .

cuit at the will of the Opera,tm 50 that the
same and diverse kinds of circuits may be
conductively sepdlated from one aunother, all
of which relates to the \v1th1n—deserlbed in- -
vention, which Will BOW be descubed a,nd;]

| cla,lmed |
Inthedrawings which a,eeompa,ny and 111115—-_

trate the bpeuﬁcatwn Rigure 1 is a dia- -

| gram indicating circuits of- diverse char acter
entering a cenma,l station, together with a

Qo l

switeh-cord circuit arr anﬂ‘ed to unite any two

in uniting two common-battery circuits,

| cnm mon-b.:l,btel y circuit a,nd a maﬂ‘neto ca.ll

both kinds tm the formation of
Figs..
295
of the main connections of the switch-cord .
“circuit as they are- 1especbwely arranged in
accordance withmyinvention when emplaved. |

IOO |




ﬂolremt a,nd two magneto call - olremts the'

latter arrangement being shown both wlth
,a.nd without a repeating-coil. -

L and L? represent common. "'battely

- tions with telephones in .a normally - open
~ bridge between the main oondnotore 1 and 2,

10

:

.- 1ng bells and a'local ba,ttery to supply cur-.
~  rent for their transmlttele the telephone- |

switch in the usual manner- belntr adapted to | tween the tip contact-surfaces pof theswitch-

g'| plugs P and P? and also between the ring con-

30
“©_ transfer the line-circuit between the callin
- appliances and telephones, according as the |
. receiving- telephone is supported. thereon or
1emqved
.35

: 40 |

R '.’-Glllt (,ompuslng the elenlentb of my inven-
-+ tion'and adapted to form an operative union | includes the resistance 73

| resistances ‘7 and r‘*

'. 55

60

1n ser1es W1th a, oondenser h 1n a brldfre 7

and a standard call-bell in series with a con-
- denser is connected in parallel with said |
R telephones, as usual, the regular telephone--
‘switch being arranﬂ'ed whﬂe supporting the |
~ receiving-telephone to maintain the normal |
discontinuity of the telephone-bridge, but to:|
. .close the same when the said receiver is dis-
BT _.'plaeed At thecentral station th ese lines cen-"
- terinaswitchboard wheretheyare fitted each
. with switch-sockets J, a line-signal 8, and a
. 20

plan.

5" ,='; :.f:'_:;_'_'_';between ‘any two circuits of either: type or.
. between one circuit of either type and a

.. The figure shows the several appliances. .r:n,nd.”"j
S '-"'811011113 arrangements employed in ‘carrying |

before mdlcated 1n the1r ]101 1nal relatlon to
one another, SR .
P and P?are the sw1toh-plufrs ot' Ol‘dlﬂd,l'y
et.rueture, havmﬂ a tip contact-surface p and |
fr ont and rear sleeve oontaot—surfaeee

the “rmw 7

faoes in the plug-sockets. -

S3is an eleetromaﬂ'netlo snperwsory mgnal?i’

tele-lg:
:'phone circuits extending between their re-

- .. spective enbstemons A A2 and a central sta-
. tion C. They are plonded at the substa-|

It is provided |

| smteh-eoeket as -

p*and:
~p% the former of “which is sometimes called |

“These contact - surfaces are _-'::'swnohboard is of the mnltlple type.

ada,pted to reﬂ'lster lespeotwely, with corre- |

.h_

These circuits also are provided |
with sw1teh sockets J2and have line-signals
- .8% such as ennunomtore, ina manner well.i"
_,;,underetood S | - SRR

R I represente one termlnal of a toll-o1ronﬂs | duetor 12, inner oontaot-pomt Y, key spring
The rear sleeve-contact
| p° of one of the plugs (shown as plug P?) has -

1a eonduotor e extendmﬂ‘ to the ungrounded

- a type of circuit usually operated. likewise |
on the local - battery
- - with a switch-socket J® at the central station
~ 7 -0, and its outer terminal may. be fitted with |
e ';eltaher a switch- -plug or
B j_;f-;_-_preferred at a distant central station. |
In Fig. 1, D represents a switch- oord olr-;;tij

, | stren gth

{. between the tip and ring oonduetors of

e

_the plug P:

_%32 and eonduotor T

between the front sleeve or. r1ng oonduotor c

and the tip conductor d of the plug P.
T is a repeating induction-coil, and % a. key
oontrolhng the relation of the switch - cord

‘conductors ¢ and d with the terminals of the
‘two windings of the said repeating-coil.
E?is the source of s1gnahnﬂ' and transmitter -
| current and ‘may of ‘course be common to a
| number of switch-cords.

a connection to ground Gr2

It has at one pole

tardation coils » 7% are plaoed one on eachside

-of said source in a bridge N between the tip

conductor g and""front sleeve oonduotor f of

Risa relay whwh bv two armat ures 14 and
28 or a double :armature controls: the con-

_tlnnmy of the bridge N or is adapted to olose
-or open the same at two different points 81
"and 32.
“cut-off relay R?, each, ‘moreover, belﬂﬂ' alsoin |
~ . pnormal oonneotwn Wlth e bOHIGB of ourrentr’
" rE such asa battery -
L8 L represent telephone - elreults of the-“
_Tolder class, technically called magneto-cir- .

A relay R*is included in said bridge

‘when the same is elosed and controls the op-
‘eration of a euPerwsory mgnal .5'4 dssoclated |
| with the plug P2 - o
. The key % has two oonta,ot sprmtrs s 8%

‘._iwhloh normally press, respectively, on inner
cuits,” which circuits have at the1r substa- |

. | contact-points « and ¥, but when the key is
' tions a magneto-generator to send ontﬂ'omg! |

AN .;opera,ted are separated. therefrom and made
. signals aesoomted with their signal - receiv-| to press upon outer. contact-points w and z.

JIn the former or. normal condition of said

Key there is direct conduective contmmty be-

‘tact-surfaces p?thereof, thesame being 131 ace-
‘able as follows: between the tlps p of the
plugs by conductor d, key-spring s, inner
;jeontaot-pomt X, oonduotor 9, JUHCLIOH a?', and
| :'eonductor g, and between the rings ¢? of said
-{-plugs by conductor ¢; junction- pomt y? con-

| pole of the source of- omlent K2 and inclad-
] ing the exciting-coils of the relay R and the
| j‘;”remstanee i,

The ob]eet of the

1ing ‘them -shall not exceed the appropriate
‘It'is to be noted that. the socket
|- frames.or glands 5ofthe ““magnetolines” are
‘all connected directly by conductor6 to earth

| at G, while the socket-frames 15 of the com-
out the mventwn for the purposes herein- |

mon- battery linesare connected tothe ground

-G3,but inclu deinthe earth-eonneotlon oondu G-

tor the eno1tmn‘-ooﬂs of the respective cut-off
relays R2 Indeed the main function of the
battery-eonneoblon wire m is to furnish. cur-

to provide a busy-test: potential when the
‘The ob-

‘| ject of the condenser % in the swna.l br1dfre 7
3pond1nﬂ' lme and looel mromt contaot sm--f.“'

P is‘to.
al S8 from the current of -the source E2..

18- te insure that the

| “eurrent snpphed to the- conductors contain-
> second of another type, a repeatmg coil be- |-

":_-_?;..;_ﬂ-'if:-;-_-_--;.:f-:;.-i'lng 1ntroduced between the circuits. or: nob
o as desn ed Or .as reqnlred by the. oondltlons ‘

The eonneetlon of the repeatmcr—ooll I as-

70
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Impedance orre-
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I1I0
The rear sleeve-contact of the
other plug connects with the ungrounded pole

1 of the battery E2at 21 by. oonduotorm which

1158

120 .

F23

‘rent for the operation of- the cut-off relay and '

| _‘:35 '
pluﬂ' o
plevent undeswed ‘action of the sw—'




| _eontaet w of Sd.ld key and at the other end
in a junction 9* with the ring eonduotor ¢ of:
theplug P. Thesecond windin g j terminates

IO

.. pointsa 2.
. responding contact-sur faces of the two plugs
i1s thus disestablished, the two conductors be-'-

‘ing reepeotwely opened at the key-points
- end 1/, and 1in pleoe of such union a conduc-

B
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- same pluc-'

- -— T e -

65‘?315. - 8

hereinbefore mdloated is controlled b the

key k. - The winding % of the said coil. tenm-.

nates at one end by oonduotor 11 in the outer

at one end in the outer contact-point z of the
key and-at the otherin a junction at 22, with
conductor ¢
When the key % is depressed its springs s s*
are separated from their normal contacts with
points . and form new ones with the outer
The conductive union of the cor-

tive loop is now formed for each plug be-
tween thetipand ring contact-surfaces there-
of, the repeating-coll windings beingincluded

in the said loops reepeotwely "Thus the two .
plugsand substation-circuits,in whose switch-
‘sockets they may atany moment be inserted,

‘may be inductively united for the transmls--

sion and exchange of conversation, while at

the same time the batter y-current, wh1oh may
be bridged to the loop of one of the plugs,
18 prevented from obtaining passage to the

other. the conductive oonneotlon having, as

stated, been disestablished. The loop of pluﬂ"_
P (the key having been depressed) is trace-
ablefrom the tip p by conductor d, key-spring
S, ooutaot -point 2w, eonduotor 11 coil-wind-
ing 72, junetion- pomt 24?, and eord conductor
¢ to bunn' the ring contact-surface p* of the
The loop of plug P? similarly

may be traced from the tip p thereotf by con-

~ ductorg, junction- pointx?, conductor 10, coil-
- winding j, condenser /i*, conductor 13, outer
key-point z, key-spring 32 a,nd eonduotor fto
 the ring contact-surface p* of the same plug.
These ehanﬂ'es are simply illustrated by Figs.
- 210 9, meluswe, wherein Figs. 2 and 5 111d1-_
cate the arrangement of the main-circuit con-
“ductors when connection is established be-
tween two substation-circuils, the key % re-
- maining unoperated, and the two plugs con-
3 .”sequenbly being conductively united, while
- Figs. 3 and 4 respectively represent dwersei
olremts and similar circuits united: by
- plug-circuit arrangement, when, the key %
- having been opemted the main conductors:
- are looped to the top plugs, reepeetwely, and |
- theconnection between the plun'-loops is mede_---

the

inductive only.

: ‘The key may be of any well—known self-;
L lookmﬂ' consfruction, such as the cam-key in
o oxtenewe use, whmh when depressed will so
remain until. manually released, this ea,pa,-]_'_
bility being indicated by the groove %*in its
shank, whloh affords a lod gment fm the sprlnnil'
ends. - |
~ The br1dge N between ‘the main - euomt_;'
plug conductors, to which reference has pre-
viously been made as containing the source
- of current E° and the retardation- coils 7 and.

leading to the tip of plug P

_l

ated, to plng P also.-

signal st and return-wire 16.

pieces 15.
from -the batter y

g end extends by conductor 8, circuit- chang-
1ing points 31 of relay R, Tetardation- coil r,

‘battery E?, point 21, oonduetol 24, retar da-
‘tlon-coil 'r? o1rol1113-—olm];w1::1w pomts 32 of re-
lay R, oonduetm 33, the small relay R?, and
jeonduotor 25 to pomb 27 on cord oonduotoz /-
‘Thus as long as the relay R remains unex-
cited the: cireuit- changers 31 and 32 are quies-
cent and the batter y-b1 idge continues closed,
supplying current to the main conductors of
plug P? and any substation - e¢ircuit united
thereto, and, provided the key k is unoper-
-If, however, the said-
key be operated, the pluu' P is eeveled from
.all connection with the battery, and when the -
relay R becomes operative the battery is cut
off from plug P* also.
said plug is inserted into the socket J2 of one
of the magneto-lines which have their socket-
frames grounded direct; but if the plug P?

This occurs when the

be inserted into a sooken J of a common-bat-

tery line the current will be so weakened by
the resistance of the cut-off relay R? that
while it is sufficiently strong to operate said
cut-off relay it is too weak to operate the
bridge- relay R,which has relatively few turns
or mnay be stron crly adjusted, and which there-
fore will not attract its armatures, so that un-
der these last-named conditions the battery-

‘current will continue to be supplied, as re-
‘quired, through the plug P* to the common-
';ba,ttery olreult switched thereto. |

‘The small relay R¢by its ar mature 18 con-
131 ols the local circuit of the supervisory sig-
nal st
tery E? by wire 17 to the armature 18 and con-
tact-points 34 of relay R* and thence to the

Jeduomﬂ' resistance 7° may of course be in-

In discussing the general operation of the
1nvent1on it doee not seem necessary to'make

extended reference to the subOpemtwne of

This local eircuit extends from ba,t-j

Any desired
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cluded the1e1n or the circuit may be madeto
include such oells only of the bette1y as may
| be required to furnish the necessary current.

10O

sending and receiving call-signals, since for
each of the classes of circuit Under consider-

ation these are performed in the ordinary way

between two connected substatwns
Assuming in the first ‘place that two sub-

-etamon cir oults of the common-batter y type“-
arethus to be united—as for example, circuits -
L and I? entering the central station from
| their respective subetetmns A and A*—and
that to this end the plugs P and P? have been

115 o
familiar to those skilled in the art, and the
| desouptlon will therefore be 1eebrleted to ¢ir- -

euit organizations arranged for eonvelsatlon o

rzo -

res

inserted in the switch-sockets J of the said o

two lines it is manifest that the ring and

tip contact-surfaces of the two plu-:rg Wlll o~ L

‘| gage the long and short socket springs a? b?
_'a,nd that the rear or. sleeve contact- surfaoe
thereof will register with the socket-frame
The branch conductor m leading
E? through the reb1stenee _.

130 -. -

7*2 beﬂ*lns at any pomt 20 on eold oonduetm I ?“3 to sleevo 193 of pluﬂ' P Wlll thus be Hl&d%




 to form part of a

 the sleeve p° “of plug

10

- main conduectors through the local contacts

the less=sensitive relay R. Hence the bridge

N between points 20 and 27 of the switch- cord |

' 31 and 32 of said relay remains unbroken,

-and-the source of current E*is; as long as the
~ two lines are nnited, bridged between the
cord conductmsfa,nd ¢ to furnish transmit- |
-~ ter-current for the substation- -telephones at
" A? and since under these conditions the key
k is not depressed and the repeetlnﬂ'-coﬂ con-.

20

- also..

o ‘mains br1dfred between the cord conductors*ﬁ.'

 tinunes in a state of disuse it is obvious that
- 25 the said source E* sustains the same relation
- toline L as it does to line L? and supplies

" _ current for the transmitter of substation A
R This main-ecircuit portion of this cir-
. cuit arrangement is indicated by Fig. 2,
wherein, thou ghthe annunciator-signal 8% re-

e d, it is 1nert because a stea,dy battery-cur-

c ’-lent only is on the line and is prevented by |

.~ the condenser i from affecting said signal.

35

40

o __-arrenﬂ'ement
- - isexcited and produces the drspley of the |
- dignal s* as'long as the telephone at either of
e If45:;-the two snbstatmns remains displaced from
- its switch; but, if desired, the relay may be
1) a,dJnsted that it becomes operative only:
'.""'.ijwhen both . telephones are dlspla,ced from ser ted into the sw1tch-socket J2 of the called-
“The connections-of the regis-

‘| tering contact-surfaces of plug P have “al-

~ their switches and the external resistance of |
_.j.':'.,_j-;..-'i-i__.__‘-,_;_f;_911educed If desired, the slﬂ'nel st may be used “‘-rea.dy been described, “but those: of plug P?*
.o - toindicate the moment when the called sub-|

. station A? answers: by taking ‘his receiver
.. from theé switch-hook. . This can be done b’

¢ toris at once. appr1sed that the telephone-*l

_-f"-ﬁ:‘f:'“éj’3-_-'-_”6'o7;'rece1ver at station A2 has been taken from

- .. the sztch and the main clrcmt L2 thereby 81 and 32.
<. closed. -
- When a substd,tlon c1rcn1t of the ma,ﬂ'neto- :
cell and local-battery type or a toll- llne eir-.
-cuit is to be connected with a snbstntlon -Cir-
- cuit of the common or central battery: class

S _the plnﬂ’ Pis pleced in the sw1tch-socket J 2 or

The battery E?is shown in its bI‘ldo'e placed
- between the retardation-coil » on one side:
. and the retardation-coil 72 and signal- -relay
© R*on the other, the said devices belncr allin
-~ seriesin said br1dn'e

tra,nfﬂently opera.tan' the key k a.nd thereb

closed circuit to t‘rround Gr
o through cut- off relay R2of line 1., whlch op-

erating; will sever said line from 1ts oumnal :
terminal and battery connection, and ‘the

branch conductor e leading from the same
- source throuwh relay R and res1stence rt to
| p* will in like manner.
- have its circuit completed throuﬂ'h cut-off re-
- lay of line 12, which performs the same office
for that line. "Ashereinbefore steted the cu r-
~ rent in this last circuit is under these condi-

. tions so reﬂ'nla,ted that while it is sufficiently

~strong to Work the cut-off relay it cannot work

1 fer circuit L%
the bnttery—cncmt through' said relay thus

l

conductors 3 4 1nto connectlon Wlth the cord |

by Fig. 2.

':-1eqn1re further notlce
two. circuits concerned’ in the: present case
vV ._.-requue the use of the central source of cur-

[ rent in their normal operations of srgnehnﬂ'_
n | and talking, the said. Dbattery, with its con-

plucr P and restnctlns; it to pluﬂ‘ P2 If Whllef,} f;co:nltant 11npedance 00118 and- s1gnal relay,

- this'is done the signal s® appears, the opera: | is automatically put out of :use, this being
l,_,.a.ccotnphshed by the 0peratlon of. the reley R,

~which:opens the. bettery—brldo'e at the: polntsi
~When the: plun' P? is inserted in
| its. socket 1ts main-circuit contact-surfaces

1 p and p*as with plug P, register with socket-

f'J 3 of the fornler—-sa.y circuit I3 01 Ls—a,nd the
'pluﬂf P? in theswitch-socket J of the latter—
‘say circuit I2—as in the first case.
‘in this instance is pnshed 1in and retalned in
1its depressed position during the pendency of

the entire communication, introducing the

repeating-coil, and theleby effectuetmg the
.conductive seperetlon while establishing the
inductive union of the two plugs and the sub-.
stetlon circuits with which they are associ-
ated. TFig. 3indicatesthe electrical arrange-
‘ment of the main circuit under these condi-
tions.

That portion of the cord-circuit asso-
ciated as a loop with plug P? willin all of its

Thekeyk

70

75
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operatlons conform exactly to the déscription

given of the previousarrangement illustrated
The plug P makes contact by its
1tip-wi th the lower socket-spring b~ and line
;_conduct01 3 and by its forward sleeve or ring
p* with the upper spring a and conductor 4
and as the plug is forced home the seld
socket-springs are lifted from their normal
| contacts and the line- signal S? is cut off.
During conversation the voice-currents origi-
nating at either substation are 1nduct1ve1y.
repeated into the circnit of the other substa-

tion by the repeating-coil I. The signal s*in

this case concerns plug P? and substation-
circuit I2 alone and operates to call for a dis-
| connection when on- the conclusion of the

message the receiver is replaced on its hook
‘at substation A2, whlle to indicate thesdis-
_'_connectmﬂ' swnal from the stations of lines
[ Lior 17 in the switch-sockets of which the
‘plug P may be placed the magneto-generator
at the said stations is operated, and the cur-
rent deveIOped thereby actuates the electro-

| magnetic signal S3, the condenser h off
“The ground connectlon._-

G? at one pole of the battery does not under |
- 'these conditions exercise any effect on the |
. Ordinarily the signal-relay R* |

er lnﬂ‘

no bal to the passeﬂ'e of sald ﬂuctnatlnﬂ* cur-

rents as. these

The third case 1s one Wheleln two m{ftﬂ‘-"
| neto c1rcu1ts are to be 1nterconnected or

‘wherein a 1negneto GII'CIllt is t0 be connected -
‘with a. toll -

circuit.

Slnce nelther of the

" In such a connection
one of the plun's Pis thrust into the switch-

‘socket J? or-J? of the circuit 12 or L5, as the
y | case may be, while the other plug P is in-
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springs b and a, Iespectlvely, and by raising

them from thelr normal contacts act to cut -

off the line- signal S* and to switch the line
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. 1

_ cond‘uctore g f The thlrd or leeal eord con-

ductor ¢ at the same time is connected. di-
rectly to ground by the ‘engagement of the |
sleeve conducter
grounded socket-frame 5. The cur rentin the
circuit of conductor e thus completed is much
-stronger than in either of the former cases,
- because the coils of the cut-off rela,y are no
- longer included therein and is, in fact; now
stronw enough to operate relav R, whwh at-

p° of the plug with the

~ Wtraetmw its ermetures opens the brldﬂ'e N

- - at pemts 31 and 32, so tha,t, for this elaqs of

o _mtereommumcemon the battery, being a su-

.

- perfluity, is disconnected from the eord ~Gir-
cuit, the relay R*and its controlled signal s*
- are put out of use, and the eleetroma,crnet:te
- signal S is ada,pted to be operated over both
- eubstatlon-lmes from both substations.

Un-
der these condltlons the main - e1rcu1t con-

nections of the _eord are rep1esented bv the"

~diagram Fig, 5

. i.:2.5

. tary battery-pole.

3¢i

Tt is someizlmee cenvement 60 dlspense mth'
~the auxiliary ground connections G and G®
L and in lieu thereof to provide return-conduc--

tors or a common return to the eomplemen-

tion. In practice it is, however, sometimes

desirable, even with lmes whlch are not en-
~ergized by the current of a central and com-
~ mon source, to employ a repeating-coil placed

mtermedletely between the circuits con-

 cerned. Obviously this is 1ead11y aceom |
_phshed by means of my invention and, asin

- pbrevious arrangements, requires only the de-
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pression of the key k. The cord-cireuit inain-
line connections are then as in Mig. 4, and-

when so arr enﬂ"ed conversa,tlon between the

substations 1nvolved can be setlsfacterlly ex-
changed, and the signal is still responsive to

the operation of the call- genera,tms at both
substations. .

As a matter of course switchboard appmra,-
tus containing 1 my invention will comprise as

many: smteh—eord clreuits as are necessary for
the proper conduct of the business of emteh-ﬁ

ing lines together.
i claim—
1. Ina telephone swﬂehboaad a,pparetus )

- switch plug and cord circuit comprising two

55
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terminal switch-plugs, each having contact-
surfaces adapted to register with corr espond-

“ing contacts in the switeh-sockets of substa- |

tion - circuits; two smtchbeard cenduetors

| nermelly um‘nmﬂ' the corresponding main-cir-
cuit conta.ct-smfeees of said two plugs: a re-
~ peating induction-coil; and a key or switch
- controlling the relation of said switch- cord
with the terminals of the two

conduetors

windings of the said repeating-coil, and adapt-
ed when operated to sever the smd condue-
tors, and to connect them in two loops from |
the two plugs respectively, said loops contain-
ing respectively the windings of said repeat-

mﬂ‘—eell thus leldmfr the scud pluﬂ's eenduct-

This of course is an im-
material change and Imay or may not be made, -

as preferred, by those practicing the inven-

welV, and umtmcr them 1nduet1ve1y, substen— B

tlally as set ferth |
2. In atelephone swmchbeeld a,ppalatue
swneh plug and cord eircuit comprising two

terminal switch- plugs, each having contact-
surfaces adapted to register with correspond-
ing contacts in the switch-sockets of substa-
.tlon-elrcults two switch-cord conductors nor-
mally umtlnﬂ' the corresponding main-circuit
Ponta,ct-smfeces of the said two plugs; a re-
‘peating induction-coil; a key or switch con-
trolling the relation of the winding-terminals
thereof to the said conduetors, and adapted
to sever the latter, and interpose the repeat-
Jing-coil in such manner that the two windings
'shall be brought into loops of the two pmﬂ's

respectively, Lhe sald loops being conduct-

1ively separated but inductively umted a Su-

pervisory signal controlled by a rele,y in a

| bridge of one of said loops; and a second su-
‘pervisory signal and a condenser in a bridge

75
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of the other of seld loeps substa,ntla,lly as de-— _

serlbed |
3. Ina smteh plug and cord elreult eonnee-

- thIl for a telephone-switechboard, the combi-
‘nation of two terminal emteh-—phws each hav-
ing two main contact-surfaces adapted to en-

gage corresponding switch-socket eonta,cts,
and a local contact-surface adapted to engage

a third or frame-piece contact of Such switch-
sockets; twoswiteh-cord conductors nor mally |
-unltlnﬂ' the corresponding main-circuit con-
ta,ct-surfa,ces of the said two plugs; a repeat-

ing induction-coil; a kev or smteh for sever-

'mﬂ' sald cord- eonductms and for uniting the -
two ends proceeding from the plugs with the

two ends of the repeatmn'—cml windings re-

ively united by said 0011 a bridge between
the conductors of one of seld dlusmns con-
taining a source of current and a signal-con-
trolling relay; a signal device controlled. by

said relay; a bridge between the conductors
of the other dnuemn containing an eleetro-
'megnetle

signal device; mdependent local-

cireuit eonduetors one fm each of the said di-

of its own division; and a relay in the local-

‘eireuit conductor ef the first-named division,

90
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spectively, thusforming two divisionsinduect-

I05

ITO

‘visions, leading from the said source of cur-
rent to the local contact-sur face of the plug

I15 .

controlling the continuity of the bridge there-

of, and the connection of the source of cur-

rent contained therein; substanblelly as de-

sceribed.

4, In a telephone central - station switch-

'boerd apparatus, the combination with sub-
station-circuits of two classes, one having its

signaling appliances. and telephones supphed

with eurrent from a central battery, and the
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other having substation: call-generators and-

local trmmsm1tte1-bette11ee edch circuit hav-

ing a smteh—eoeket at the central statlon of

ﬂ'ether any two elremts of either or ‘both
ela,sses, comprising two terminal switch-plugs

eaeh havmﬂ' three eontaet-smf&ees ‘adapted




I o

; ;to regmter mth correspondmrf contacts in; the
ﬁ,_sw1teh-sockets of the said circuits, switch-
~cord conductorsextending between cscud plugs
‘and uniting the two forward contact-surfaces |
~of each Wlth the correspondm# contact-sur-

- facesof the other, a bridge conta,mmg the. |

- .. central source of currenb uniting the said-

- switeh-cord conductors, and means for main-
| I_talnmﬂ' the eontmmtv a,nd connection of said |
‘bridge when -one or both plugs. are inserted |

o in the switch-sockets.of circuits of the com- | Lhrough the resistance of the cut- off relay- -

- . mon- battery class, a,nd tfor disconnecting t.he

~‘same from either pluo' or both plucrs When in-

serted in the switch-sockets of circuits of the
.other cla&s, substantially as deseribed. |
. 5. In a telephone switchboard. a.ppa,ra,tus,;
" the.combination with substation-circuits of |
- two classes, one having switch-socket frames |

D gmunded or returned dll'ect and ‘the- other
_: ‘having switch-socket frames grounded, or re-
- turned through a cut-off rela} or other high |
' resistance; of a switch-cord circuit compris- |
. ing two termma,l switch- plnﬂ's each hcwmg
R '_._two main contact-surfaces adapted to-engage
-correbpondmﬂ' switch-socket contacts, and a
- local-cireuit contact-surface adapted to- en-|

15

', :_Jﬂ'aﬂ'e the fmme contacts of said switch- sock- |

- ets, two strand conductors uniting the corre-

. ',:..'spondmn' main contact-surfaces. of the. two |

.30
e ._-,(,onduetors, and - conbalmnw a centralized |

switch-plugs, a bridge uniting the said strand.

-~ source of current, and assoelated lmpedance-
- coils, a third: strand conductor in a. local eir-

. cuit of said source leading through the local |
35

contact-surface of one of the: smtch-plugs,

- and when the said. pluﬂ‘ is mserted inaswitch- |
e socket, throungh the frame- contact thereof,
- and & rela,y in-said local cireuit eontrollmﬂ' | through the fra.me piece contact thereof,

- the continuity of said bridge, and adapted
when the said switch-plug is pld.ced in a di- |
- rectly-grounded switch-socket, to be ener- |
'gized, and to open the circuit of said bridge; |
: substa,ntmllyas and for the purposessetforth.

6. In a telephone central -station switch- |

board apparatus, the combination of substa- |
‘tion-cireunits of two classes, one having di- | ’

~rectly-grounded switch-socket frames,and the |

"~ other having switch-socket frames ﬂ'rounded
- through the electromagnet of the cut-off re-

-la,y, mth a switch- eord circuit comprising |

' two terininal switch-plugs each having three |

e contact-surfaces ada,pted to register W1th cor-

responding contacts in the switch-sockets of |

55

- said circuits, two switch-cord conductors ex-

tending between said plucrs and uniting the |

- two. forward contact surfaces of each mth
corresponding ones of. the other, a bridge |

l

L

1

plurr maV be mserted and a’ relay in- qmd'

.local circuit controllmcr the contin ulty of said '

“bridge and thereby the- connection of the

‘source of current, and the said signal and
controllmg relay; substantially as speclﬁed

7. In a telephone central-station switch-

board apparatus the combmat.wn of substa-
tlon circuits - of two classes, one having di-

rectly-g -grounded smtoh-socket f rames,dnd the

‘other h&vmﬂf switch-socket frames grounded

exciting coils; witha SWItGh cord cireuit com-
prlsmfr two terminal switeh-plugs each hav-

8o

-ing two main contact- surfaces: adapted toen-

-gage: correspondmﬂ switch-socket. contacts,

.rmd a local-circuit. contact-surface a,dapted_
‘to register with. the frame-piece contact of

‘said switch-contacts, two strand conductors
‘normally uniting the correspondmu' main con-
“tact-surfaces. of - the two switech-plugs, a re-
‘peating induetion-coil, a'key controlling the -
terminals of the two: Wmdmgs thereof in re-
lation to the said 'strand ‘conductors: and

9_0.'." o

-adapted. when operated to sever the continu-.

ity of said conductora and to form them into

loops extending from: sald plugs respectively,
~and. conta,mmtr the two windings respectively

95

of said . repeatmn'--cml a bl‘ldﬂ‘e conductor

bebween the strand conductors of one of smd-

-loops, including in series a centralized source
- of current, 1mpedd.nce coils'and a signal-con- -

trolling 1‘31&}’: a supervisory signal eontro]led- .
by said relay, a third strand assoclated with

-said loop and forming part of a local ecircuit

of said source leadlmr through the local con-
tact-surface of the plug of sa,ld loop; and on
the insertion of said: plucr in a switch-socket

and a relay in said local circuit GOIltl‘OlllIlU‘
‘the continuity of said bridge, and thereby

‘the connection of the source of current and
the said signal and its controllm ﬂ-relay, sub— |

stantlally as specified. |

8. In a telephone eentral statlon svntch-
boa,rd apparatus, the combination of substa-
tlon circuits of two-classes, that is to say

100
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‘“common-battery” circuits, and ‘“magneto-

clrcmts s>’ with a switch- eord cireuit arrange-

I1§5

“ment compmsmg two terminal switch-plugs

eachhaving twomain-circuit contact-s urfaces

adapted 1:0 register with- corresponding con-

tacts in: sw1tch-sockets of the said circuits,

I -and a local-cireuit contact-surface adapted to

‘register with the frame-piece contact of said

-sockets,two strand conductors normally unit-

120

- ing the correspondmw main-circuit contact-

-surfaces of the two plugs, a repeating induc-

- uniting the said conductors, a centra,llzed | tion-coil, means for severing the said strand

6o

- source of current, two 1mpedanee coils one

on each side of sald source, and a mgnal ~CON- |

- trolling relay all 1ncluded in series in said |
~bridge,
'gaid relay, a.third cord cond uctor in a loeal |
~circuit of said source leading through the |
third contact—surf&ce of one of the switch- |

superwsory signal controlled by |

~ plugs, and through the frame and return |

L connectmn of a, sw1tch-sooket wherem such

}

conduetors and for looping the ends of the

L two proceedmg from each plug through the
: two repeating - coil windings: respeetwely

. thereby forming the cord main circuit into

two mductwelv related d1v1310ns, a bridge
' between the conductors of one. of the said dl- |
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visions containing a centml gsource of current,
two 1mpedance coﬂs one on each side of said

.. source and a mgnal controllmcr relay a,ll 111‘
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- eerlee a superwsory signal responswe to seld
- relay, a third strand cenducter associated
- ~with said division and forming part of aloecal
~cireuit of said source leading through the lo--
cal-cireuit contact of the pluﬂ‘ of sa,ld division
“and through the frame- piece contact of a
emteh—seeket wherein such plug may be in-
serted, a relay in said local- circuit adapted
10 beeome operative and to diseconnect said
.o source of current and signal-relay when the
~ said plug is inserted in a socket of a ‘‘mag-
~* neto-line” but to maintain their. eonneemen'
L wheu said plug is inserted in the socket. of a.
~ ‘““common-battery” line, and an electromag-
- netic signal device brldcred with a cendenser-}

between the main conduetms of said other
~division; eubslantlelly as end for the pur#

. poses set forth.

20

Y. In a telephene cenmal stetmn smteh-‘
‘board epperatue the combination of substa--
~ tion - eircuits of two classes, that is to say,
- ‘““common-battery” euemts, and *‘‘ magneto-.
- circuits;” with a switch-cord ¢ircuit arrange-.
- ment COI]JpI‘Ib]I]‘T two terminal switch- plugs_-
each having two main-circuit contact-sur-
- faces edepted to register with corresponding
" contacts in switeh-sockets of thesaid circuits,

- and a local - circuit contact-surface adapted

| 30
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‘to register with the frame-piece contact of |
‘name to this specification, in the presence of
“two subseribing Wltnesseb, thl‘i 30th da,y of
FMa,leh 1900 o |

said sockets, two strand conductors normally

 uniting the corresponding main-cirenit con-
- tact-surfaces of the two plugs, a repeating
~induction-coil, means for severing the said
strand eenduetors and for loepmﬂ' the ends.
of the twoproceeding from each plug through
- the two repeating-coil windings reepeetwely

"theleby formmn‘ the eord main cireuit 11:1130

two mductwely related lelSlOllS, a bmdn"e'
‘between the conductors of one of the said d1—
‘visions containing a central source of cur-
rent, two ilnpedenee—eoils one on each side ot
said source, and a signal-confrolling relay, all
1n series, a supervisory signal responsive to
‘said 1eley, a third strand conductor associ-
‘ated with said division and forming. part of a
local circuit of said source leading through

the local-circuit contact of the pluﬂ' of said

-mserted a 1e1a,y in seld loeel euelut adapted-
to. beeeme operative and disconnect said =
‘source of current and sw'na,l relay when the

‘said plug is inserted in a socket of a ‘‘ mag-
‘neto-line,” but to maintain their connection

|- when the said plug is inserted in the socket
of a ““common- -battery ” line, a third strand
:eonduebor forming part of a Slnlllal local cir-
‘euit associated w1th the other division of the .
said cord- circuit, and leading through the
| local-circuit contact-surface of the plug there-
.of, and any switch-socket wherein it may be
placed, and an electromagnetic signal device
~bridged with a wndenseI between the main |
eonductors of said other division; substan-
| 'tlelly as and for the purposes set ferbh | |
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'-?lelsmn and through the frame- PIGG@ contact
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‘In testimony whereof I have signed my

' DAV.ID s HULFI_SH.

Wltnesees
SAMUEL G. MCMEEN,
TrHOMAS D. LOOKWOQD |
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