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To all whom it may concern.:

Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of I1li-

5 nois, have invented a cértain new and useful
Implovement in Multiple-Switchboard Sys-
tems for Telephone-Exchanges, (Case No.
297,) of which the following is a full, clear,
concise, and exact deserlptlon reference be-

10 ing had to the acecompanying drawing, form-
ing a part of this speolﬁcatlon

My invention relates to switchboard sys-
tems for telephone-exchanges, more particu-
larly to thé individual annunelators or sig-

15 nal-receiving apparatus at the exchange.

The obgeet of my invention is to prov1de a
system in which the individual annunciator
shall be prevented from operating after a con-
nection has been made to line without the

20 annunciator having been disconnected from
the line-circuit.

In telephone-exchanges it is usual to pro-
vide a signal-receiving dev1ce at the central
station or exchange f01 each line of the ex-

25 change, whereby the attention of the attend-
ant may be directed to the line eonnecting
with any particular substation; but when a
connection has been established between two
lines it is necessary that the signal-receiving

30 device of the two lines be dlseonnected or
otherwise rendered inoperative in order that
subsequent ealling-signals sent from the sub-
stations or calling-signals sent from the ex-
change to the substations may be prevented

35 from operating the individual annunciators
of both lines, and thus causing confusion at
the different switchboards upon which they

may be situated.

The signaling-current which has been

4o found mos‘o su1table for use in connection with
long telephone-lines is that of alternatlno or
T ap1d1y pulsating character.

My invention is adapted for use with such
currents. Generally,itconsistsin an electro-

45 magnefic annunciator, having its electro-
magnetic helix included in the line-circuit at
the exchange, and having an additional eoil
or helixsurrounding the same core,and means
for short-circuiting this additional or extra

50 coil when a connection is made to the line.

It is well known in the art that alternating
or pulsating currents may be caused to trav—
erse the coils of electromagnets, to energize

them, but that when a closed conductor of
su1tab1e size and resistance is provided en- 55
circling the same coré the alternating or pul-
sating eument} in the eleetlomacrnetlc helix
1nduees a counter-current in the closed con-
duetor, which, therefore, has a magnetizing
effect opposite in direection to that of the elee- 6o
tromagnet-coil, upon the core of the magnet,
and the madnetlyamon of the core is very con-
siderably reduced or almost entirely pre-
vented. I have utilized this principle in con-
structing my improved switchboard system. 63
The pulsatmv or alternating signaling-cur-
rents sent from a subqtatlon %o an exchanoe
find cireuit through the electromafrneb 001ls
of the particular annunmator of that line,
magnetizing the core of the magnet and re- 70
leasmof or aetuatmo an 1nd1(3ator in the usual
way, aslongasthe hne remains disconnected;
but when a connection is established to the :
line the normally open extra coil upon the
annunciator is short-circuited and the mag- 73
netizing effect upon the core of the annun-
ciator of subsequent signaling-currents trav-
ersing the annuncia’oor—eoﬂ will be neuntral-
ized and the- annunciator will remain unre-
sponsive. 8c
I believe my invention to be of wider appli-
cation, however, than in connection with tele-
phone- sw1tchboard apparatus, since it may be
applied in many cases in which it is desired to
prevent the operation of an electromagnetic 85
device by alternating or pulsating currents
without opening the circuit containing the
energizing-helix of such device. I am aware

that “it has been common heretofore to pre-

vent the magnetization or inductive influence go

.| of cores of 1nduct1on coils by inclosing them

in tubes of conducting material; but I beheve
myself to be the first to p10v1de a normally
open coil encircling the core of the magnet in
combination with means for cloging the cir- 05
cuit of the extra coil when it is desu ed to pre-
vent the operation of the electromagnet,

In the practical construction of ’Lhe tele-
phone -exchange system embodying my in-
vention, Iprov1de spring-jacks of well-known 100
form, each having thr ee insulated contact-
p1eces which may comprise two line- -springs
and a test-ring. The different line-springs are
connected to the different sides of the line-
circuit respectively, and the test-rings are rog
electrically connected together. The operat-
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ing-coil or magnetizing-coil of the individual
annunciator I include in a bridge-wire be-
tween the different sides of the line-circuit.
The extra coil or opposing coil is connected
at one end to one side of the line-circuit, and
at its other end to the conductor joining the
test-rings of the different spring-jacks belong-
ing to one line. A loop-plug is used in con-
nection with these spring-jacks having two
contact-pieces one of whichisadapted tomake
contact with one of the line-springs of the
spring-jack into which it may be inserted,
and the other to cross together the remain-
ing line-spring and the test-ring. The termi-
nal of the opposing coil is connected to that
side of the line-circuit which is connected
with the contacts of the spring-jacks which
are adapted to be thus erossed with the test-
rings. Hence when a connecting-plug is in-
serted into any spring-jack of the line the
opposing coil of the individual annunciator
of that line is short-circuited through a path
made up of a portion of oneside of theline-cir-
cuit, to the line-spring of the jack into which
the loop-plug is inserted, thence through the
corresponding contact-piece of the loop-plug
to the test-ring of the jack and to the con-
ductor returning to the other terminal of the
opposing coil. In connection with this ex-
change system I have provided means for
testing at any spring-jack of any board to
determine whether the contact-pieces de-
scribed are short-circuited or crossed together
at any other spring-jack of the line tested.
This means may consist in a testing-plug
adapted to be applied to orinserted partially
into the spring-jack to be tested, having two
contact-pieces arranged to make connection
with those contact-pieces which are short-
circuited or crossed together by the loop-
plug, a telephone-receiver in circuit between
the two contact-pieces of the testing-plug, and
a source of telephonic undulatory currentin a
parallel circuit with the telephone-receiver.
This source of telephonic current normally
has eircuit through the telephone-receiver,
but when the terminal contacts of the testing-
plug are applied to the contact-pieces of a
spring-jack which are short-circuited the
telephonic current is shunted from the tele-
phone - receiver, producing silence therein.
The cessation of the sound in the receiving-
telephone is thus an indication to the operator
testing that the line tested is alreadyin use.
One of the ordinary loop-plugs of an opera-
tor’s outfit may be employed as the testing-
plug and the operator’s telephone may be em-
ployed as the testing-receiver. This testing
system forms the subject-matter of my appli-
cation, Case No. 291, Serial No. 421,174, filed
February 11, 1892, and hence I do not con-
sider it mecessary to describe it further in
connection with this invention.

My invention is illustrated in the accom-
panying drawing. Therein I have shown
two substations connected by metallic and
grounded-circuit lines, respectively, toan ex-
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change,spring-jacks upon each of twosections
of multiple switchboard, and an individual
annuneciator upon one of the switchboards,
connected with the line-circuit from each of
the substations. The two telephone-lines are
shown joined into a continuous loop by means
of loop-plugs and a cord-circuit of the ordi-
nary character. An additionalcord-circuitis
shown, one of the loop-plugs being shown in
position of testing a spring-jack of one of the
telephone-lines.

The substations, for example substation 1,
are provided with the usual signaling and
communicating apparatus, comprising a call-
ing-generator ¢, adapted to send alternating
currents, a call-bell ¢, and a telephone trans-
mitter ¢? and receiver ¢ in two different
branches from one side b of the line-circuit,
and a gravity-switch a* connected to the other
side D’ of the line-circuit, arranged to include
the calling apparatus or the telephone ap-
paratus alternately in the line-circuit, ac-
cording to the position of the switch. The
line b 0’ is extended to the exchange, where
the two sides thereof are connected to the
line-springs ¢’ and ¢ of two spring-jacks d d'
upon two sections ¢ ¢ of multiple switch-
board. An individual annunciator f of the
character hereinbefore generally described
has its main or energizing coil f' included
in abranch between the different sides of the
line-circuit. The extra or opposing coil f*
is connected by a conductor f3 with the test-
rings g of the spring-jacks ¢ ¢’. The annun-
ciator is otherwise of the ordinary character,
having an armature adapted to be attracted
by the core of the annunciator and when at-
tracted to release the shutteror indicator f4,
to attract the attention of the attendant oper-
ator. The annunciator f may be considered
asbeing placed upon a section ¢’ of the switch-
board near the spring-jack d’ of itsline upon
the same board.

The substation apparatus at station 2 isof
the same character as that at station 1, and
is connected by lines b b® with similar spring-
jacks d? d® upon the two sections of switch-
board e ¢/, its individual annunciator /% being
placed upon the section e of switchboard,so as
to be under the care of another attendant op-
erator. The line-circuit to this station is
shown as grounded, the side b of the line be-

‘ing continued through earth from the ex-

change to the substation instead of through
a metallic line-wire. )

The operators at the hoards e ¢’ are each
provided with a pair of connecting-plugs i It/,
each having two contact-pieces, a tip < and
sleeve ¢/, adapted to connect with the line-
spring ¢ and with the line-spring ¢’ and the
test-ring ¢, respectively, of the spring-jack
into which it may be inserted. Thelike con-
tact-pieces of the two connecting-plugs are
connected together by cord-strands or flexi-
ble conductors & &'. Calling-keys of well-

known character 7 I’ are included in the con-
ductors joining the two plugs of a pair, each
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key being adapted todisconnect both contact-
pieces of one of the plugs from the corre-
sponding contact-pieces of the other plug and
to connect them to wires m m/', which form the
terminals of the calling-generator n, arranged
to send alternating or pulsating currents. A
telephone set o is provided for each operator,
connected with the contact-points of a key p,
whose contact-springs are connected to the
different sides of the cord-circuitrespectively,
whereby the telephone set o is connected
into a bridge connection between the differ-
ent sides of the cord-circuit when the plun-
ger of the listening-key p is depressed. The
secondary of the induction-coil ¢is connected
in a parallel circuit with the telephone set o,
the primary of the induction-coil being in-
cluded in a local circuit with a battery r and

& microphone s, which is kept in continnous

slight vibration by suitable means. Thisin-

duction-coil g constitutes the source of tele-

phonic current before described as a part of
the testing system, the constant vibration of
the mierophone s acting to impress undula-
tions upon the current in the local circuit
and thus inductively to produce a continu-
ous slight undulating current in the second-
ary of the induection-coil. This slight cur-
rent normally finds circuit through the op-
erator’s telephone set o, producing a slight
rustling sound in the receiver thereof. A
clearing-out annunciator ¢ is included in a
closed bridge connection bétween the differ-
ent sides of the cord-strand.

In the operation of the system shown, when
a subseriber, as, for example, subseriber at
station 1, desires to communicate with an-
other station connected to the same exchange,
he sends’a signaling-current to the exchange
over lines b b’ by rotating the calling-genera-
tor a, the switch o being in position to con-
nect the generator with the lined’. The sig-
naling-current finds circuit at the exchange
through the operating-coil ' of the indi-
vidual annunciator f of that line. The oppos-
ing coil f?is at this stage on open circuit,
the test-rings g, which form one terminal of
it, being insulated and disconnected from all
else. The core of the annuneciator f is there-
fore magnetized. It attracts its armature
and releases shutter f%, indicating the re-
ception of the signal to-the attendant oper-
ator at board ¢’. The operator at this board
now inserts a plug i into the jack d’ of the
lines from station 1 at her board, and de-
presses the plunger of her listening-key p.
Her telephone set 0 is thus looped into ecir-
cuit with the apparatus at substation 1, and,
the subscriber at substation 1 having re-

moved his telephone from the hook, the op-’

erator and subscriber are enabled to commu-
nicate. The circuit may be very briefly
traced over line b’ to the line-spring ¢ of jack
d',thence to the tip of plug 4 through the ring-
ing-key [ to conductor k,thence from the key p
to the telephone set o,returning through key p
to conductor &',throngh ringing-keyltosleeve

1’ of plug h, thence to spring ¢’ of the spring-
jack d', thence returning to substation1 over
line b. Having learned with what line sub-
scriber at station 1 desires connection,sayline

70

to substation 2, the operator proceeds to test -

the jack of the line called for at her board ¢',50
determine whether it is already in use or not.
This process of testing may be most readily
followed by reference to the cord-circuit at
board e, one plug of which is shown in posi-
tion of testing a spring-jack of lines to sta-
tion 2. The operator, fixing her attention
upon the slight rustling noise in her tele-
phone-receiver,inserts plug 2*into the spring-
jack until the tip of the plug makes contact
with the longer line-spring of the spring-
jack, the sleeve at the same time making con-
tact with the test-ring thereof.

If the line tested be in use, as is the case in
the diagram, the current from the indunection-
coil ¢ finds ecireuit through the two contact-
pieces of the listening-key p to the corre-
sponding conductors k k' of the cord-circuit,
thence to the tip and sleeve, respectively, of
the plug 7% and thence through a portion of
the line 0? and of the conductor joining the
test-rings of the spring-jacks of that line to
the spring-jack into which a plugis inserted,
thence through the sleeve of that plug. The
secondary of the induetion-coil is thus short-
circuited and the telephonic current is wholly
shunted from the telephone set o, producing
silence therein. If, however, the telephone-
line tested were not in use, circuit would ex-
ist from the tip and sleeve of the plug, re-
spectively, through the opposing coil f? of

_the individual annunciator of the line, but

this circuit would be of considerable resist-
ance and self-induection, and wounld not mate-
rially reduce the loudness of the sound in the
telephone-receiver. Assume that the opera-
torat board ¢', making such a test, finds lines
to station 2 to be notin use.  Shetheninserts
plug 7' entirely into the jack d3 The two
substations 1 and 2 are thus looped together

into a continuous ecircuit, which may be

traced from substation 1, as before, as far as
the conductors % &', thence through the ring-
ing-key ' to the plug A'; thence to the line-
contacts of the spring-jack d®, thence over
the lines b* D® to substation 2. The operator
now depresses the plunger of ringing-key /',
thus forcing the contact-springs thereof away
from the contact-pieces, connecting it to the
cord-cirenit, and against the terminals of the
calling-generator n, whereby the generator is
looped into circuit with the line to station 2.
A portion of the calling-current thus sent to

‘the lineis shunted through the operating-coil

J' of the individual annunciator f% but on
account of the presence of the plug /' in the
spring-jack d® the circuit of the opposing
coil f*of the annunciatoris completed through

a path including a portion of the lineb? to the.

line-spring ¢’ of jack d? the sleeve of plug 7/,
the test-ring A of jack d®, the conduector join-
ing the test-rings, and the conductor 3. The
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opposing current is generated in this closed
circuit by the alternating currents in the
coil /7, and the core of annunciator /% remains
practically unmagnetized, and does not af-
feet its armature to release the shutter.
When the subscriber at station 2 has re-
sponded to thesignaland hasremoved histele-
phone from the switch-book, the two sub-
geribersarein communication. The operator
at board ¢ may communicate with either,
since her telephone set 0 is in a bridge con-
nection between the different sides of the
circuit. 'When she has ascertained that the
twosubscribers have actually engaged in con-
versation, she raises the plunger of her key
p, disconnecting her telephone set from the
line-circuit. 'When the subscribers have
completed their conversation, either one of
them may send a clearing-out signal, or sig-
nal for disconnection to the exchange, by re-
placing his telephone upon the switch ¢* and
rotating the generator . The signaling-cur-
rent finds circuit, as before, to the exchange,
where a portion of it passes through the op-
erating-coil of the individual annunciator of
the line. The annunciator, however, is not
operated on account of its opposing coil be-
ing short-circuited, as described. Another
portion of the current finds a shunt-circuit
through the contact-pieces of the loop-plug
to the cord-circuit, thence through the clear-
ing-out annunciator ¢ in the bridge connec-
tion between the different sides thereof, op-
erating the clearing-out annunciator ¢ and
indicating the disconnection-signal to the at-
tending operator. Still another portion of
the current finds further circuit to the con-
tact-pieces of the plug 72/ and thence over
lines 4* 0% but the individual annunciator of
that line also remains unresponsive. The
operator now disconnects the twosubseribers
by removing the loop-plugs from the spring-
jacks, whereby the apparatus is returned to
its normal position, and the individual an-
nunciators are rendered responsive to signal-
ing-currents from their substations.

I do not desire to limit myself to the pre-
cise construction herein described. Various
modifications will readily suggest themselves
to one skilled in the art.

As before stated, T donot consider that the
means herein provided for rendering indi-
vidual annunciators unresponsive should be
limited to its use in connection with a tele-
phone-exchange system. It is obvious that
the same general device may be applied in
many different instances in which it is de-
sired to render an electromagnetic device
unresponsive to alternating or pulsating cur-
rents without opening the circuit of the de-
vice.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination with the core of anelec-
tromagnet, of the magnetizing-helix thereof,
an additional normally-open-circuited coil
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encircling the same core and means for clos-
ing the circuit of said additional coil in short
circuit, substantially as described.

2. The combination with a magnetizing-
helix and a source of pulsating or alternat-
ing currents included in a closed circuit
therewith, of mechanism adapted to be ac-
tuated by the magnetic field of said magnet-
izing-helix, an additional normally-open-cir-
cuited helix inclosing the lines of force of
the said magnetizing-helix, and means for
completing the circuit of the normally-open-
circuited eoil in short circuit to prevent the
actuation of the said mechanism, substan-
tially as described.

3. The combination with an electromagnet;

comprising a core of magnetic material and
a magnetizing-helix encircling the said core,
of a source of pulsating or alternating cur-
rent in circuit with the magnetizing-coil, and
a normally - open-circuited helix encircling
the said core, and means for short-circuiting
the said helix, whereby the magnetization of
the said core may be prevented at will while
the circuit containing the magnetizing-helix
remains closed, substantially as described.

4. The combination with an electromagnet
comprising a core of magnetic material and
a magnetizing-helix therefor, and having an
armature adapted to be actuated by the mag-
netization of said core, and a source of pul-
sating or alternating current in eircuit with
the said magnetizing-helix, of a normally-
open-circuited helix encircling the said core,
and means for closing the cireuit of the nor-
mally open helix in short cireuit to prevent
the actuation of the said armature, substan-
tially as described.

5. The combination with an individual an-
nunciator having a core of magnetic material
and a magnetizing-coil encireling the said
core included in a telephone-line, of an indi-
cating device adapted to be actuated by the
magnetization of said core, anormally-open-
circuited helix encircling the said core, and
means for closing a local short circuit made
up in part of said line about the helix when
connection is established with the line, sub-
stantially as described.

6. The combination with a telephone-line
of an individual annunciator having a mag-
netizing-helix included in the line - circuit,
indicating mechanism adapted to be actuated
by said magnetizing-helix when energized,
and a source of alternating or pulsating cur-
rent adapted to be included in circuit with
said magnetizing-coil to actuate said mech-
anism, an additional normally-open-circuited
helix arranged coaxially with said magnet-
izing-helix, means for short-cireniting the
said normally-open-circuited helix, substan-
tially as described.

7. The combination with a telephone-line
extending from a substation to a central sta-
tion,including a source of alternating or pul-
sating current, connected at the central sta-
tion to the different contact-pieces of a group
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of spring-jack switches, and including a mag-
netizing-helix of an individual annunciator
having a core of magnetic material adapted
to be magnetized by said helix, and indicat-
ing mechanism arranged to be actuated by
the magnetization of said core, of a normally-

open-circuited helix encireling the said core, |

and having its terminals connected to con-
tact-pieces upon each of the spring-jacks,
adapted to be crossed together by the opera-
tion of establishing a connection with the
line, substantially as described.

8. The combination with a telephone-line
cireuit extending from a substation to a cen-
tralstation, connected tospring-jack switches
at the central station and including a mag-
netizing-coil of an individual annunciator
having a core adapted to be magnetized by
said magnetizing-coil and indicating mechan-
ism adapted to be actuated by the magnetiza-
tion of said core, of a normally-open-circuit-
ed helix encircling said core, having its ter-
minals connected to contact-pieces upon each
of the spring-jacks of the line, a loop-plug in-
serted in one of said spring-jacks having con-
tact-pieces connected with the line-contacts
of the jack and a contact-piece crossing to-
gether the terminals of said normally-open-
circuited coil, whereby the individual annun-
ciator is rendered unresponsive to alternat-
ing or pulsating currents in the line-circuit,
substantially as described.

9. Incombination with a telephone-line ex-
tending from a substation to a central sta-
tion, connected to the line-contacts of spring-
jacks at the central station and including the
magnetizing-coil of an individual annunciator
having a core of magnetic material adapted
to be magnetized by said magnetizing-coil and
indicating mechanism arranged to be actu-
ated by the magnetization of said core, and
anormally-open-circuited helix encireling the
said core, contact-pieces constituting the ter-
minals of said helix upon the differentspring-
jacks, a loop-plug adapted to be inserted into
oneofsaid spring-jackshaving contact-pieces
adapted to connect with the different line-
contacts of the spring-jack, and a contact-
piece adapted to cross together the terminals
of said open-circuited helix, an annunciator
included in a circuit between the line-con-
tacts of the loop-plug, and a source of alter-
nating or pulsating current at the substation
adapted to be included in the line-circuit,
whereby signals may be sent over the line-
circuit to actuate said individual annunciator
when said line is disconnected, and whereby
said individual annunciator will be rendered
unresponsive to said signaling-currents, and
a separate annunciator will be included in
cireuit to respond thereto when connection
is made to the line by means of the loop-plug,
substantially as described.

10. The combination with a telephone-line
circuit extending from a substation to a cen-
tral station and provided with signal-receiv-

ing apparatus normally included in the line-
circuit and a source of alternating current

-adapted to be included in the line-circuit at

the substation connected to the different line-
contacts of several spring-jack switches at
the central station, and ineluding thereat a
magnetizing - coil of the individual annun-
ciator having a core adapted to be magnet-
ized by said magnetizing-coil and indicating
mechanism arranged to be actuated by said
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core when magnetized, of a normally-open- -

circuited helix encircling the said core, con-
tact-pieces constituting normally-separated
terminals of said helix upon each of the
spring-jacks, a loop-plug adapted for inser-
tion into any spring-jack and having two con-
tact-pieces arranged to connect with the line-
contacts of the spring-jack when so inserted
and a contact- piece arranged to cross to-
gether the normally-separated terminals of
said helix, and a source of alternating cur-
rent included in a circuit between the differ-
ent line-contacts of the loop-plug, whereby
signals may be sent from the substation to
the exchange to cause the individual annun-
ciator thereat to respond, and signals may be
sent from the exchange to the substation
over the same lines without causing the said
annunciator to respond and without discon-
necting the same from the line-circuit, sub-
stantially as described.

11. The combination with two telephone-
lines extending from two substations to a
central station, each provided with a source
of alternating current adapted to be included
in the line-circuit, connected each to several
spring - jack switches at the exchange and
each including the magnetizing-coil of an in-
dividual annunciator having a core of mag-
netic material and indicating apparatus
adapted to be actuated thereby when mag-
netized, of normally-open-circuited helix en-
circling the said core and connected to nor-
mally-separated contact-pieces upon the dif-
ferent spring-jacks of its particular line, two
loop-plugs, one inserted in a spring-jack of
each line, each having contact-pieces con-
necting with the different line-springs of the
spring-jack into which it is inserted, and a
contact-piece crossing together the normally
open terminals of the said helix, conductors
joining thelike line contact-pieces of the two
plugs, and a clearing-out annunciator con-
nected between the different line-contacts of
the plugs, whereby the individual annun-
ciators of both lines are rendered unrespon-
sive to signals sent from either substation,
and a clearing-out annunciator is connected
with the circuit to respond thereto, substan-
tially as described.

In witness whereof I hereunto subseribe my
name this 13th day of February, A. D. 1892,

CHARLES E. SCRIBNER.

Witnesses:

FrANK R. McBERTY,
DE LANCEY A. CAMERON,
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