-(H.o Model.) - | o
o ~ C.E.SCRIBNER.
APPARATUS FOR TELEPHONE SWITCHBOARDS.
No. b97,785. ‘Patented Jan. 25, 1893,

® ﬁ - ?. r T —
__p;t |

)
=i

1

1
Ol

I Wt B

s >
w&éﬁﬁﬁﬁﬁ@? SRR . ' Jriveetor
A% Hetf CRI . artes £, Devidner

TS TEE o e €,

THE NORRIS PETERS T0., PHOTOLITHO,, waSHINGTON, [ C.




- IQ

20

20

53

B

UNITED STATES

PATENT

JFFICE.

CHARLE% I, BwRIB’\TER OF CHIOAGO ILL]'\TOIS, ASSIGNOR TO THE WESTERN
ELECTRIC O\IPANY

APPARATUS FOR TELEPHONE-SWITCHBOARDS. _ ;

OF SAME PLA(‘E

a—

[

SPECIFICATION forming part of Letters Patent No. 097,785, dated J anuary <o, 1898,
Application filed April 16,1895, Serial No, 545,854, (No model) |

_Ta all whom € may concermn:

Beif known thatI, CHARLES E. SCRIBNER, a
citizen of the Umted States, residing at Ohl-—
¢cago, in the county of Cook and State of I111-
nois, have invented a certain new and useful
Imm ovement in Appamﬁug for Telephone-
Switchboards, (Case No. ¢
following mmfnll clear, concise, and exact de-

%eriptiaﬂ,mference bein g had to the accompa-

nying drawing, forming a part of this speciﬁ-
cation. -

My invention relates to signaling a,ppm*atus
for use between substatwns and the central
station of a telephone-exchange, particularly
to the type of signaling mechanism in which a
relay in the 1111& mmmt controls a subsidiary
or auxiliary signal in a local circuit.

The object Gf my present inventlion is to
construct a system of this type adapted for
use with momentarily-actuated generatorsof
signaling-current located at substatmns mal-
ing the displcw of the subsidiary ﬁlﬂnals at-
tendant upon the operation of the frenerator
of signaling-current at the substatmn but
permwtmn its subsequent continued dis _,play
imndependent of current in the line-circuit.

A further object is to return the displayed
subsidiary signal to its normal inert condi-
tion when wnner*han 1s established with the
line in response toa call, leaving the subsidi-
ary signals free for further operation after
the withdrawal of the connections.

1The primary object of my invention is at-

tained by the combination, with a telephone-
line provided with a suitable source of sig-

naling-current in ifs circuit, such as a mo-
mentarily-actuated generator at the substa-
tion, and terminating in a telephone-switch-
board, of arelay Em.d a local circuitineluding
2 subs:&dmry signal and a source of current
controlled by the armature of the relay and
a secondary or auxiliary magnet-coil upon the
relay included in the local circuit. By this
device the establishment of eurrent in the
line-circuit magnetizes the relay, which closes
the local circuit and excites the subsidiary

signal, at the same time energizing the aux-

iliary magnet-coil on the relay and thus re-
talning its armature in position to maintain

' 50 the excitement of the subsidiary signal with-

I1+

' out further dependence upon the current in

380,) of which the

18 short - cireuited.

the line-eircuif.

The-second-mentioned object of the inven-
tion is attained by an arrangement of eireuits
and switch-contacts for shori-circuiting or g3
otherwige deénergizing the guxiliary mag-

net-helix of the relay when connection is es-

tablished with the line, whereby the relay is
permitted to resume 1ts normal condition and
the subsidiary signal to become inert. Con- 6o
ductors from @ppﬂsme terminals of the auxil-
lary magnet-helix are led fo registering con-

tact-plecesin the spring-jacks 0£ the line and

in the connecting-plugs which are adapted for
use with them. Thus when a plug isinserted 63
into a spring-jack the auxiliary magnet-helix
I have found small in-
candescent lamps to be suitable subsidiary
signals for use in such local circuiis. The
a,umhary magnet-helix, the contact-points off 7o

| the relay, the sunbsidiary lamp-signal, a re-

sistance-coil, and a source of current are in-
cluded in the order of naming in the local
circuib. A connection is taken from this eir-
cuit at a point between the lamp and the re-
sistance-coil to a contact-piece in & spring-
jack, or in each spring-jack connected with
the same line if the switchboard be of the
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multiple type, and another conductor is led

from the contact-piece in each conneetinge- 8o
plug to a point bebtween the battery and the
auxiliary magnet-helix,these latter points be-
ing common to the different pairs of cords
and local circuits. Thus when in establish-
ing connection with a line a connecting-plug 8s
1s inserted into a spring-jack of the line a
shuntorshort circuitis formed about the aux-

iliary magnet-helix, the contact-points of the

relay, and the lamp, whereby the relay is de-
magnetized and the lamp is extinguished. QO
When the connecting-plugis w ithdrawn from
the spring-jack, there being then no current
eitherin the line-circuit or in the local circuif,
the relay remains in its inert condition in
readiness to respond to a subsequent sw*nal- 05
ing-current in the line.

W’hlle the individual or line swmﬂ of any

line is rendered inoperative durmn‘ the use

of theline, it is of course necessary that some
means be provided forreceiving orindicating 100




~a signal, such as a signal for disconnection or
- removal of the connection between two cor-
- responding lines.
system I have arranged a deviee for respond-
ing to a clearing-out signai, ‘which 1s tempo-
- rarily associated with two .connected lines,
.. consisting of substantially the same mechan- |
- ism with -the same general. mmngememzasﬁ.;
- employed 1n the line-circuit.
g 1)

~cal circuit, including

- magnet of the relay.

For this purpose in my

. of connection with the line and, as before de-

120

scribed, closes the local circuit, it illuminates
- the Subbldlﬁl’} lamp-signal and creates ab the

- same time an exeiting- 0111‘1'@1:11: through the re-
lay which 1s.md0p=endent of the .eur.ren,t inthe
line. ‘Uponthereturnofthe connecting-plugs.
to their normal or idle position the local cir-.
“cuit is interrupted by a suitable switch actu-
- ated 1n the 1"'epla,eement of one of the plu s m5

B 51ts resting-socket. -

L 302
. resenting two substations connected by line- |
~circuits with relays and spring-jacksin a tele- |

~ phone-switchboard, the relays being associ- |
- ated with local circuits and: Slﬂ}&ldl&l‘y sig- |
‘nals, as before described.
~+connecting-plugs 1s shown, the plugs being

o equipped Wlth the elemmﬂ-out demce men-?

I have

' tioned. .
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The meehamsm pl‘OVlded at the subserlb-'

er’s station comprises the usual telephone-
receiver ¢ and transmitter ¢’, signal-bell a?,
and generator of signaling-current a?, to-
gether with a switch af, arranged to support
the telephone and constructed to close the
circuit aiternately through the telephone in-
struments and the signaling appliances. T'he
line-cireuit, consisting of direct and return

conductors 1 and 2, connects this apparatus

with spring-jacks b and 0’ in a multiple tele-
phone-switchboard of two sections ¢ and ¢/,
and includes the ‘‘line-helix” d of a relay e
located at the central station. The armature

d' and contact-anvil d? of this relay control

the continuity of a local circuit 3, which ex-
tends serially through an auxiliary magnet-

helix d® on relay e, a signal-lamp 7, a resist-

ance-coil g, and a bmtery . Thesignal-lamp

fis located in any convenient posmon in the
switchboard where 1t m

the switchboard. = A suitable lamp may have
a resistance of ten ohms.

circuit, five ohms being sufficient. The re-
sistance: of coil ¢ may also be ten ohms.

The maln or:
line magnetof a relayis connected in a bridge
o between the different conductors of the plug-
~¢ircuit uniting the two connecting-plugs, and |
the sw*.ttch-contacts of the relay control a lo--
a source of current, a
isubmdlmy lamp - swnal, and the cwmha,ry |
. ‘When the line-magnet
- of the relay is excited by a sig nmlmmemrent
~in the line subsequent to the estabhbhment_'

eireuit;”:

p across the plu g-circuib.
led from the eentml pomt of the I*esmtmtlceé

A single pair ef-:

vide means for testm
| described. -

points. :
| dlffelent line-signals are inert or unillumi-
The resistance of |
magnet-helix d® should be comparatively low
in ordel to avoid waste of energy in the local

Jtcom-

electromotive force: of battery /v should of. - -
course besufficient to cause the illumination .
of signal- mmp f When the I'GLa}T—eontaefs are
;elosed . |
-~ The: sprmg ]a,elz; Whlch eonstltutes ‘the tel-f
:mmal of theline in each section of the switch-
‘boardisof well-known construction.
prises two springseande,whichare connected
with line conductorsland 2, respectively,and.
a contact ring or thimble 2°.  The thimbles:*
1. of the different spring-jacks are united by a.

70

conductor 4, which is connected with the local

circuit 3 at a point inter medmte Of the lamp
‘and the resistance-coil. S R
The connecting-plug emple yed 18 construct-; |
ed with three contact-pieces &, &/,
‘which are

a listening-key also, which acts when

and A7,
~adapted. to 1eﬂ1bter Wlﬂl the dif-
ferent contact-pieces 7, 7/, and 7* of a spring-
| jack, into which a pluﬂ' may be inserted. |
‘contact-pieces k and the contact-pieces &' of = =
two plucrs {. and [' are united by two con- -
‘ductors 5 and 6, which constlitute the **pluag-: .
_ ‘These conductors include the
switch-contacts of a calling-key m, which is
adapted to disconnect the plug /! from plug -
7 and to loop into ecircuit with the former 2
source of calling-current n for the purpose '

SR .| of signaling a Subscmber-
111118131&‘[:@(1 my 111\?'611‘[1011 in the ac-
companying drawin .,whleh isadiagram rep- |

Conduetors 5 and
5 6 are counected with the switch-contacts o -
de- 0
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pre%sed to br1dﬂe the operator S telephone set -

A conduetor 7:is -
100

m the magnet-helix of the telephone-receiver
' toa pamt on cireuit 3 intermediate of the =

battery I and the resistance:coils ¢ to pro-
as will be hereinafter
105

The line- 0011 d of a clemmmout” rela;s q REREE

is permanently connected in a bridge 8 be-
tween conductors 5 and 6. The switeh-con-
tacts d’ d? of this relay control the continuity
of another local circuit 9, which likewise in-
cludes an auxiliary mag net d? on the relay, a
signal-lamp r, and a battem The same bat-
tery % is employed, the local circuit 9 being
placed in parallel with the local circuit 3
about the battery. . The continuity of this
circuit 9 is further controlled by a plug-seat

switch s in the resting-socket of plug {, the
plug-seat switch bemﬂ* arranged to close the

~eircuit when the pluo* is ‘withdrawn from its

socket. The contact-pieces £° of the two
plugs are grounded through conductors 10
and 11, respeetwely

In the normal condition of the apparatus
the telephones at the different substations

| rest upon their switch-hooks and no currents
may be under the su- |
pervision of the attendant, preferably near
the svring-jack &' of the line on section ¢’ of

exist in the line-circuits. The armatures of
the relays. are retracted from their contact-
The local circuits are open and the

nated. The pluﬂ*s ! of the different pairs of

~cords prowded for each operator rest in their
~sockets, whereby the different circuits 9 are
- 1111361"1“upted

To 111115t1*ate the operatmn of the system,

IIO
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assume that the subscriber at station A de-
sirves to have his line connected with station

B. The subscriber at the former station op-
erates his generator a®of signaling-currentin

.the usual way, thus ereating in the line-cir-

cuit 1 2 a current which traverses the line-
magnet d of relay e. The relay is excited
and closes the local cireuit 8. The current
of battery 2 of this local cireuit illuminates
the signal-lamp 7, associated with the spring-

Jjack of thatlineon switchboard ¢', and at the

same time further excites the relay e, so that

after the cessation of the signaling-current in
the line-circuil the relay still holds itsarma-

ture and maintains the illumination of lamp

J. The attendant at section ¢’ of the switch-

board, observing the signal, raises plug !

- from its socket and insertsit into the spring-

20

~ the plug.

35

jack 6'. The raising of the plug from its
socket permits the plug-seat switch s to close
one break in the local cireuit 9, thusleaving
this circuit with its elearing-out signal-lamp

controlled only by the relay ¢g. Theinsertion

of plug [ into the spring-jack extends the

line conductors 1 2 to the conductors 5 6 of

the plug-circuit through the medinm of the
registering contacts of the spring-jack and
At the same time a ground con-
nection is completed from ring 42, through
contact-piece £° and conductor 10, terminat-
ing therein, which constitutes a shunt or
short circuit about the lamp 7, the contact-
points of relay e, and the magnet ¢® of the re-
lay. The lamp f is thus extinguished, and

the magnetizing-helix d3 becomes inert and
permits the armature of the relay to fall away

from its contact.

The operator connects her telephbne set

~ with the plug-circuit by means of key o in

40

~ to station Bin the usual way—that is, by ap-

45

4 3 and the tip of the plug being the terminal
of a circuit through conductor 6 to the listen- |

55
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the usual manner, and having thus estab-
lished communication with the subscriber af;
station A learns his order. She tests the line

plying the tip of plug /' to the thimble or ring
v* of spring-jack b°.

tip of the plug and the ring of the spring-
Jack, since these constitute the terminals of
open circuits whose other terminals are con-

nected with the same pole of battery 7, the

rings being the open terminals of the circuit

ing-key and thence through the operator’s
telephone-receiver o' and conductor 7 to the

battery h. If the line were in use, the ring

v*of spring-jack b® would be grounded through

conductor 10 or 11 of the plug-ecircuit, by
means of which the connection with it was

established, and battery /2 would find a cir-
cuit through the tip of the plug to earth at

each application of the plug to the test-ring

t*.  Finding theline free for the desired con-

nection, she inserts plug !’ into the spring-
Jack 6% and operates the key m to ring the

bell at substation B, as usual. Theinsertion

of the plug inte the spring-jack creates a |

If the line be notin use,
‘no difference of potential exists between the

| short cirenit about the lamp-signal ' and the

magnet ° of relay ¢’ by means of the conduc-

tor 11, connected with the plug in a manner

similar to that established about the signal
and relay magnet of the other line. IHence
although a portion of the signaling-current
traverses the line-magnet of relay ¢ the line
signal-lamp 7' is not illnminated. It will be

upon any section of a multiple switchboard,
and that its illumination by a signaling-cur-
rent sent to operate the substation-bell would
constitute a false signal, which would mis-
lead the operator having supervision of the
signal-lamp. . _

YWhen the subsecribers have terminated
their conversation, either subscriber may
transmit a signal for disconnection by turn-
ing his generator o° of signaling-current.
The current thus created in the line finds cir-

cuif tothe plug-cirenit 5 6 and thenece through

the line-magnet d of the clearing-out relay q.

This relay becomes excited and closes the

local eircuit 9, illuminating the clearing-out
signal-lamp » and thus indicating the signal
to the attendant. The continued excitement

| of the relay after the cessation of the signal-

ing-current is attained, as before, by the mag-
netism of helix d® Inresponse to the signal
the operator removes the plugs I !’ from the

spring-jacks into which they are inserted and -

returns them to their resting-sockets. The
plug-seat switch interrupts the local circuit

9, the relay-magnet becomes inert, and the

mechanism of the clearing-out device i8 re-
turned to its normal condition.

It will be noted that the relay e is not ex-
cited at the moment of withdrawal of plug!
from spring-jack 0, so that it remains in its

normal position in readiness to indicate a

subsequent line-signal.

I do not desire to limit myself to any par-
ticular mode of producing current in the line-
circuit for the purpose of exciting the relay
or to the location of the source of current at

7C
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 understood that the signal-lamp ' may be

80

90.
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the substation, since my invention may be

easily adapted to different systems involving
various sources of current-supply for signal-
ing. |

In accordance with the foregoing specifica-
tion I claim as new and desire to secure by
Letters Patent—
- 1. The combination with a telephone-line,
of means for producing a signaling-current
in the line, and a relay in the circuit respond-
ing to such current, a local circuit including
a subsidiary line-signal controlled by the re-
lay, an auxiliary helix on the relay in the lo-
calcircuit, means for establishing connection
with the line, and switch-contacts actuated

inthe establishment of such connectionadapt-.

ed to interrupt the current through the said
auxiliary helix, subsfantially as described.
2. The combination with a telephone-line
and means for producing signaling-current
therein, of a relay in the line-circuit, a local
circuit including a subsidiary line-signal and

115
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plugs for

a source of current, controlled by the relay,
“an - auxiliary ma ﬂ‘net helix on the relay, in
~theloeal 011‘011113 spring-jacks and connecting- |
EL]{III*U‘ connection with the hne s
~and a normally open short circuit about the; _-
auxiliary helix and the subsidiary line- -sig-
- nal;-and eoo_peratmn' contacts in the plug aud:
o spring-jack adapted to close the %hort circult, |
 substantially as deseribed. - .

m 3. The combination w1th a telephone-—hnei'

and means for producing signaling-current

‘therein; of a relay in the line- cuemt a local
¢ireuit mcludmg‘ a subslidiar ylme—signal con-
trolled by the relay, an auxiliary magnet-
‘helix on the relay, included in the 100&1 cir-:
. cuit, spring-jacks connected with the line
- “and a connecting-plug adapted to beinserted
therein, and a normally open short cﬁir-cﬁit'e :
~about the subsidiary signal and the auxiliary |

-magnet-helix termmatmﬂ* in registering con-
:-_-tacts in the spring-jack and conneetnw—phm EERTE
4. The combination with a plug-circuit - .
adapted to be temporarily connected with the =
telephone-line, of a relay having a line-mag-
- net connected with: the piug- elrcmt & laem_-

e CHARLEE: E SORILNER

W’itnesses
- KLLA EDLER
)U“\TOAN K. WILLETT

20

circuit inecluding a subsidiary - 510*11%1 eon- v
trolled by the ;'cel‘aqyj an: aumhary magnes- -
| helix on the relay included in the 100&1 ewr-
euit, and a plug-seat switch for one of the

connecting-plugs. adapted to -open the local
circuit while the plug is in 1ts Seafc subsmu-_
..t1ally as described. C T
Inwitness where of T hereunto subsembe m vy o

'ﬂ&me tlns 3d day of April, A, D. 1395,
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