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o all whom it may concer:

| ther, my invention provides that when a ecall

Be it known that I, CHARLES E. SCRIBNER, | is sent from the exchange to a substation the

a citizen of the Umted States, residing at Chl-

cago, in the county of Cook and State of Illi-

nois, have invented a certain new and useful
Implovement in Multiple-Switehboard Sys-
tems, (Case No. 276,) of which the following
1safull clear, concise, and exactdeseription.
My invention relates to multiple-switeh-
board systems for telephone-exchanges.
1ts object is to provide circuits and appa-
ratus whereby the subscriber’s annunciator
of a connected line may be prevented from
operating when a call-signal is sent with-
out including in the circuit of the telephone-
lines any eontaet-pomts
My invention comprises signal apparatus
at a substation, telephone - lines extending
from the Substatmn spring-jacks, one tor
each line upon each SWItGth&I’d one contact-
piece of each jack being connected to one of
the lines and the other contact-piece to the
other line, a high-resistance annunciator in
a bridge connectlon between the lines, con-

nectin ﬂ'-pl ugs havingeach two contact-pleces |

Cor respondmfr contact-pleces of two plugsbe-
ing electrically connected together, and a
clearing -out annunciator or its equivalent
of low resistance and high retardation in a
‘*bridge” connection between the different
contact-pieces of a pair of connecting-plugs.
When no connection exists to a line, a call-
ing-current sent from the substation will
traverse the high-resistance annunciator con-
nected to the line, causing its shutter to be
thrown down; but after a connection has been
established to a line by means of a connect-
ing-plug andcord a calling-current again sent
from the substation will be so larﬂ'ely shunted
through the low-resistance clearing-out an-
nuneiator that the individual annunciator
will fail to operate, while the ¢learing-out an-
nunciator will respond. Thus a call from a
substation will be evidenced at the exchange
by the operation of theannunciator connected
to the lines from the substation; but any sig-
nal, as the *“ring-off” signal from either of

two substations between which a connection
18 made, results in the operation of the clear-
ing-out annunciator, but notof the individual
annunciators of the lines connected.

Hur-

| complete.

individual annunclator of the lines to that

substation shall be shunted by the low-resist- 55

ance call-bell at the substatlon the effect be-
ing that while that portion of the callin g-GUr-

| rent which traverses the call-bell at the sub-
' station 1s sufficient to operate that bell suffi-
cient current does not traverse the individual 6o

annunciator to cause its shutter to fall.
With this system I am enabled to dispense

with the ordinary form of spring-jack having

a line-spring and a back contact and to sub-

stitute therefor - a jack having only a line- 63

spring and a frame or socket consisting
of two insulated halves adapted to make
connection with two corresponding contact-
pieces of a connecting-plug. Hence when a

connection is made between two lines no con- 4o

tacts are inclanded in the lines except those
of the plags with the jacks and those of the
ringing-keys.

The operator’s ﬂppdl’&tub for calling sub-

scribers, listening, and testlntr may be of the 75

usual eonstruetmn

My invention is illustrated in the accom-
panying drawing.

In the drawmﬂ' I have shown two substa-

tions eonnected by lines to their respective 8o

gpring-jacks and annunciators upon two sec-
tions of multiple switchboards. Theswitch-
boards are shown equipped with the usual ap-
paratus for calling, listening, and testing, to-

gether with eclearing-out annunciators and 8j

circuits in eonformlty with my invention.
In the drawing the substation 1 at the left

of the drawing is shown equipped with the

signaling apparatus, switches, and telephone

bell a, preferably of comparatively low re-.
51stance, a generatord, having the well-known .
automatic devlce Whereby a ShOI‘t circuit is
closed around it when it i8 not.in use, a tele-

phone ¢, microphone d, included with bat- g5

tery in a local circuit, and the gravity-switch

/> adapted to connect the call-bell ¢ to the

lines and to diseonnect the telephone and
open the local circuit when the telephone
rests upon the hook, and vice versa.
substation is connected to the switechboards
at the exchange by lines ¢ ¢', forming a me-

This apparatus consists of a call- go

" The 100
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tallic circuit. At each of the switechboardsis
a spring-jack g° ¢° and at one of them an an-
swering-jack g*and an annunciator ¢°. One
contact-piece, the line-spring 4 of each jack,
is connected to one line g and the other con-
taci-piece, the frame of the jack 2/, to the
other line ¢’. The annunciator is of hwh Ire-
sistance—say two thousand five hundred
ohms—and high retardation and self-induc-
tionandispermanently connectedina branch
connection joining the two lines. The appa-
ratus at station 2 18 not shown in detail, but
is the same as that at station 1. The station
18 connected to the exchange by a grounded
line. The circuit isoverline ¢ to the spring-
jacks 2* 4° 2! and annunciator 4°, returning
through wire, resistance 27, and earth to sta-
tion 2

The keyboard apparatus comprises the fel--

lowing connecting-plugs k£ k', each having two
contact - pieces, one the sleeve adapted to
make contact with the frame of a jack into

which it is thrust and the other the tip to

make contact with the line-spring. ILike con-
tact-pieces are electrically connected. In-
cluded in the conductors joining the two
plugs are two keys m n, each provided with
contacts whereby it is adapted when de-
pressed to disconnect both contact-pieces of
one of the plugs from those of the other and
to connect them to the two polesof a calling-
generator o. Branch connections are extend-
ed from the conductors joining the plugs to
the contact-anvils of a listening-key p, which
is adapted to connect the terminals of a tele-
phone set ¢ to the branch connections when

its lever is thrown into its horizontal posi-.

tion. 'Thus the telephone set may be looped
into a subseriber’s circuit or bridged in be-
tween the lines joining two subscribers in
communication.

The test system consists of a battery con-

nected through a retardation-coil to the con-
ductor joining the sleeves of two plugs and a
branch extending from the middle of the op-
erator’s telephone - coil to earth. Other
branch connections are extended from the
conductors joining the plugs to a clearing-
out annunciator s of Iow resistance—say five

hundred ohms or less—and high self-indue--

tion.

The operation of the system shown is as
follows: Suppose that subscriber at station 1
wishes to communicate with subsecriber at
station 2. Upon rotating his generator b,

which constitutes a source of emrent the”

shutter of annunciator g g° 1s allowed to fall,

notifying the operator in attendance that e
connection is desired. She thrustsone of her
connecting-plugs kinto answering-jack g* of
lines to station 1 and throws the lever of her
listening-key p into its horizontal position,

connecting her telephone set ¢ to the line.

Having received the order for a connection
to station 2, she proceeds to test that line to
determine whether it 18 already in use or not

in the well-known way. She applies the tip | nunelator and means for eonnectmw sai d

684,315

]

of herremaiﬂing piﬁg to the tesbing-fraﬁie of
If the
line be in use, a current will flow from the

the jack 22 of that line at her board.

test-battery r, connected to the sleeve of the

plug,

by means of which the connection - . -

already established is made, thence to the

made, thence to frame of jack 7%, thence

throufrh the tip of plug &/, One-half of the =
telephone coil to earth, and a click is pro- -

duced in her telephone.

plag £’ into jack 7%, thus extending the circuit
from station 1 to station 2.

| She now de-
presses key n, allowing a calling-current to
flow from generator o over lines to station 2. .- -
The resistance of the path through the sub- -~ = =

frame of the jack at which the connection is -
750

If the line werenot -
in use, no sound would be produced, since -
there would be no source of current in con-
“nection with either the line or the telephone.
Having found the line to be 1dle, she inserts

station apparatus is so low in comparison to
the resistance through the annuneciator+®*that - - -
cient to operate it, but the bell at substation = =

the current recewed by the latter is insuffi-

2 1s operated.

Vifhen the subscriber at this

station has removed his telephone from hls"'_--;
hook, the two subscribers are in telephonic -

communication.

W hen conversation is com-

o5

pleted, either subscriber may by rotating the .
armature of his calling-generator send. a ..

clearing-out signal.

Nearly the whole of this -

current will be sent through the low-resist- -

ance clearing-out an nuncmtor and the bell at

the other substa,tlon and little, if any,current —~ -
will be sent through either _of-- the _individual' e
or line annunciators, and neither of sueh in- .~ -
dividual annunciators will be operated, sinee - =~ =

they are of such high resistance as compared.

o5 -

with the resistance of the clearing-out annun-;, - R

ela,tm

nunciators and the clearing-out annunciators
110 . -
two sides of the circuit joining the two sub- .
scribers, but no appreciable portion of the . -

remain permanently bridged. 1n between the

telephonic current is shunted thereby on ac- =
count of the high self- mduetlen of the an- 7.

nuanciator.

I I5 _f:?l_f'i

Having thus fully described my 1nvent10n

I claim as new and desire to secure by Letters-_ |

Patent-—

1. The combination with telephone hnes-?..:-__z...:

extending from a substation, of jacks each

120

having one contact-piece eenneeted to one -
line a,nd the other contact-piece connectedto - -

the other line, a high-resistance annunciator

included in a connection between the two
two eentect-pleces adapted to make contaet-_._"
with the two contact-pieces respectively, of . - -

lines, a pair of connecting-plugs, each having

a jack and a clearing-out annunciator of . -

comparatively low resistance connected in a -
of the two plugs, a source of current at the - .
substation adapted for the operation of either -~ =
the line-annunciator or the clea,rmcr-out an--

branch between the different contact-pieces
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clearing-out annunciator with the line-cir-
cuit, whereby the low-resistance clearing-out
annunciatordiverts the current from theline-
annunciator, to prevent the operation of the
same, substantially in the manner described.

2. The combination with two substations
connected by lines with switchboards of an
exchange, of spring-jacks, one for each line
upon each switehboard, each of said spring-
jacks having two contact-pieces, which are
connected to the two lines of one of the sub-
stations, Individual annunciators of high re-
sistance, one connected in a branch between
the two lines of each substation, a connect-
ing-plug having two contact-pieces making
contact with ’ohe corresponding contaet—pleces
of one of the jacks, one plugin a Jack of each
substation, corresponding contact-pieces of
said plugs bemﬂ* electrically connected, keys
included in the conductor joining the eontact-—
pieces, adapted to disconnect both contact-
pileces of either plug from those of the other
and to connect them to the poles of a source
of electricity.

5. A multiple telephone-switchboard com-
prising main circuits having normally-dis-
continuous branches lﬁadmw to connection-
terminals at its several seetlons, a relatively-
high-resistance electromagnetic call device
permanently included in eaeh main circuit at
some one oi the said sections, means at each
switchboard-section for electrically uniting
any two circuits by connecting their respec-
tive branch terminals, and a dlsconneetmn‘-
annunciatorof relatwe low resistance brid ﬂ'ed
between the direct and return conduetors of
any two circuifs when so united in a branch
circuit shunting the high-resistance call de-
vices of the said circuits, a source of current
adapted for the operation of either the line-
annunciator or the clearing-out annunciator,
and means for including such source of cur-
rent 1n the main cir GHIt‘E whereby during
connection with the line a,t any of the branch
terminals thereof, the low-resistance discon-
necting-annuneiator diverts the current from
the high-resistance electromagnetic call de-
vice and prevents the operation of the said

call device, as deseribed.

4. In a metallic - circuit multiple switch-
board comprising several operative sections,
a series of metallic circuits, each branching
to paired connection terminal sockets located
at every secticn and each looping through a

call-annunciator helix of relatively hlﬂ'h re-
sistance and self-induction at some one of
the said sections, a double - conductor link
connection at eaeh section terminating at
both ends thereof by plug-connectors hav-
ing two conducting surfaces or members and
adapted to be mserted respectively, in the
sald terminal sockets of any two lines and
thereupon to unite the said two lines with-
out breaking their normal circuits through
their 1espect1ve call-anntinciators, and & dlS-
connecting or clearing-out annunciator hav-

ing a helix of relatively low resistance
nected by a cross-conductor from one of the
conductors of said link connection to the
other and constituting, when the said link
connection 18 connected with any circuit, a
shunt-circuit around the high-resistance call-
annunciator of such circuit, a source of cur-
rent adapted for the operatmn of elther the
line or the clearing-out annuneciator at each
substation, and means for including such
source of current in the line, Whereby the
clearing-out annunciator diverts the current
from the line-annuneciators and is operated
by the diverted current, as described.

5. In a telephone-exchange system, two
metallic circuits, each extending from a dif-
ferent substation to the same central station

and there having their respective direct and |

return conductors united to constitute a sin-
gle compound metallic circuit from one of
the said substations te the other, in combi-
nation with two bridge conductors, each unit-
ing the direct and return conductors of said
compound metallic circuit through an an-
nunciator-helix of relatively high resistance,
and a third bridge uniting the said direct

con-

75

30

9‘3.

and return conductors through an annunecia-

tor - helix of relatively low resistance and
shunting thesaid high-resistance helices, and
a source of current adapted for the operation
of the different annunciators with means for
connecting thesameinthe line-circuit,where-
by when current is sent in the line from said
source, the current is diverted through said
annunciator-helix of low resistance and the
operation of the annuneciators of high resist-
ance 18 prevented, substantially as described.

6. Incombination with two telephone-lines,
each extending from a substation to a central
station, and havmﬂ' their respective line con-
ductors united thereat to constitute a single
compound circuit from one of the said sub-
stations tothe other, twobranch circuits from
the lines, said branch circuits being of high
resigstance and retardation, and each includ-
ing an annunciator, a third branch including
a clearing-out annunciator of relatively low
resistance, and a source of signaling-current
included in the united circuit of the said tele-
phone-lines, whereby the current is directed
through the clearing-out annunciator to op-
erate thesame, thereby being prevented from
operating eitherof theannuneciators included
in the branch cireuits of high resistance and
retardation, substantially as desecribed.

7. The combination, with a telephone-cir-
cuit extending between a substation and a
central station and permanently closed at the
central station through a call-annunciator
circult of high resmtance, of a clearing-out
annunciator of low resistance connected in a

shunt of said high -resistance annunciator-
circuit, a source of signaling-current and

means for connecting the same into circuit
with said annunciators, whereby the call-an-
nunciator 18 temporarily shunted as to sig-

95
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naling-currents by the low-resistance clear-
ing -out annunciator, 'subst'entially as de- |
serlbed

8. The combination, wﬂsh ! telephone-mr-
cuit extending between a substation and a
central et—ation and permanently closed there-
at through a call-annunciator circuit of high
resistance and retardation, a source of sig-
naling-current and means for connecting the
said source in the telephone-circuit to oper-
ate the line-annunciator before connection
with the line, of a terminal socket connected
with the telephone line, and a clearing-out
annunciator of relatwely low res1stance con-
nected with the said terminal socket in shunt
of the high-resistance call-annunciator, the
said clearing-out annunciator being operated
by said source of current when connected
with the telephone-circuit by said means, sub-
stantially as described.

9. The combination of two telephone-eu-

cuits extending from independent substa- |
tions to a eentml station, and each provided
ab the central station with a permanent ter-

i

684,315

' minal connection eztendmw to a return-coii- §5
ductor and of high resistance and retarda- -
tion, a smnal-mdwatmﬂ‘ device in each such - -

terminal conn ection, a Tink conductor adapt-

ed to unite said circuits at the central station

at a point external to said terminal connee-: 3¢ "
‘tion, a branch conductor of relativelylowre- . . .

smtance but of high impedance, extending

from the said link conductor to the said re-
turn-conductor, a source of current at each = -

substation, and means for connecting the

3 S i :3-':

same in circuit with said terminal cOnnec-{;;-{.__;i;lﬁ';-..
tions and branch conductor; whereby during - - -« -

the linking together of the lines the branch L

conductor shunte the current of said source -

from the high-resistance terminal connec-__’}_

tions, as desu 1bed.

my name this 14th day of September, A. D.
1891.

Witnesses:
FRANK R. MCBERTY,
GEORGE L. CRAGd.

In witness whereof I hereunto. Subserlbe-;.}'_7'..--

CHARLES E. SCRIBNER. © -
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