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UNITED STATES PATENT OFFICE.

VICTOR WIETLISBACH, OF BERN, SWITZERLAND, ASSIGNOR TO THE
WESTERN ELECTRIC COMPANY, OF CHICAGO, ILLINOIS.

TOLL-BOARD APPARATUS FOR TELEPHONE-EXCHANMNGES.

SPECIFICATION forming part of Letters Patent No. 566,829, dated September 1, 1896,
Application filed February 1,1895. Serial No. 537,024, (No model)

To all whom it may concern:

Be it known that I, VicTorR WIETLISBACH,
a citizen of Switzerland, residing at Bern,
in the canton of Bern, Switzerland, have in-
vented a certain new and useful Improve-
nient in Toll-Board Apparatus for Telephone-
Exechanges, (Case No. 1,) of which the follow-
ingis a full, elear, concise, and exact descrip-
tion, reference being had to the acecompany-
ing drawings, forming a part of this specifi-
cation. :

My invention relates to switching appara-
tus' of telephone-exchanges, particularly to
the eircuits and apparatus for use in connec-
tion with toll-lines, in uniting these lines
with other lines of the telephone-exchange.
Its primary object is to provide means where-
by a signal for disconnection from a toll-line
may be received both at the special switch-
board provided for toll-lines and at the ordi-
nary or subscribers’ boards when a connection
exists between a foll-line and a subscriber’s
line, and to prevent the operation of thesignal
at the subscriber’s switchboard when no con-
nection exists therewith over the toll-line.

A secondary object is to avoid the connec-
tion of an annuneciator in the toll-line and to
make use of the repeating-coil which is ordi-

narily included in such lines to control a lo- |

cal circuit including the necessary annunei-
ators or other mechanism.

It will be understood that in telephone-ex-
changes comprising both long- distance or
toll lines, for the use of which a special toll
is required, and subscribers’ lines, for which
an annual rental is charged, it is customary
to bring the toll-lines to a special switchboard,
at which provision is made not only for es-
tablishing the desired connection, but for re-
cording the length of time the line is in use
and other necessary contingencies of its use,
while the subscribers’ lines are connected
with a different switchboard, and special
transfer-circuits and apparatus are used in
making conneetion between a toll-line ter-
minating at a toll-board and a subseriber’s
line terminating upon a subscriber’s switch-
board. It is to apparatus of this character
that my invention pertains.

In carrying out my invention I utilize the
core of a repeating-coil, one of whose helices
is included in the toll-line cirenit, to actuate
an armature carrying relay-contacts control-

ling a local circuit including two annuncia-
tors, one of which is placed upon the toll-
board and the ofher upon a subscriber’s
switchboard. The remaining helix of the re-
peating-coil has its terminal connected with
the two contact parts of a terminal plug, lo-
cated upon the subseriber’s switechboard,
whereby connection may be established be-
tween the toll-line and a subscriber’s line by
inserting the terminal pluginto a subscriber’s
spring-jack in the usual way. This terminal
plug rests normally in a socket provided with
a cord-switch controlling the continuity of
the circuif including the annunciator upon
the subsecriber’s switchboard, the cord-switch
operating to maintain this eircuit open while
the terminal plug is in the socket. By this
means the annunciator upon the subscriber’s
switehboard is in complete connection with
the local circuit only while the terminal plug
of the corresponding toll.line is in use at the
subseriber’s switchboard in making a con-
nection from the toll-line to a subscriber’s
line. I prefer to control the local circuit in-
cluding this annunciator through the me-
dinm of a relay which is itself controlled by
the repeating-coil rather than directly by the
repeating-coil.

My invention is illustrated in the accom-
panying drawings.

In Figure 1 are represented two sections of
toll-switchboard and one subseriber’s switeh-
board, toll-lines being conneected with the toll-
boards and my improved system of annunei-
ators and transfer-circuits being employed
between the toll-switchboards and the sub-
seriber’s switehboard.

In Figs. 2 and 3 the repeating-coil relay and
the auxiliary relay in. connection therewith
are shown in detail, Fig. 2 being a plan view
of the apparatus and Fig. 3 a side elevation
of the same.

Considering Fig. 1, the toll-lines ¢ and o’
are seen to be connected each with a spring-
jack b upen a toll-board ¢ and with another
spring-jack O’ upon a second toll-board ¢
As many toll-boards may be thns connected
with the lines as are necessary o accommo-
date the business of the toll-lines. After
passing the last spring-jack the line ¢? from
station A is completed through one helix of
a repeating-coil d. The remaining helix of
thisrepeating-coilis included in alocal circuit
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¢, terminating in'a ‘conneecting-plug f upon
the subseriber’s switchboard g.  Upon this
board the usual subscriber’s spring-jacks: h
are placed, each connected with a station, as
I 1" I?, each line algo including an individual
annunciator, as k.

The mechanism of the repeating-coil relay
andithe auxiliary relay may be best under-
stood by reference to Fig: 2. The repeating-
coil d .congists of :two spools, upon ieach' of
which two coils' are wound, the coils being
connected togetherin pairs in the usual way.
I have designated each united pair of coils a
helix of the repeating-coil, these helices be-
ing d' and d?, respectively.  Each spool of
the repeating-coil is provided with a central
iron core d?; the icores: being umited 'at one
end of the repeating-coil by a yoke d* and
terminating at their other extremitiesin pole-
pieces d°, presented to armature-pieces .df
carried upon a vibrating lever d%.. The ex-
tremity of this lever plays between adjust-
able contacts d® d%  'The relaylis of ordi-
nary - construction;  comprising : an: electro-
magnet ', to whose polés a movable armature
*is: presented. | ! The armature I* is carried
upon a:spindle P, pivoted in trunnions * in
the frameof the apparatus. : The relay-arma-
ture is normally retained ata slight distance
from the magnets by. a light compression-
spring %, acting upon:an arm Y, attached to
the spindle &, and forcing it against.an ad-
justable stop I".

"The: relay-contacts d®: ” of :the repeating-
coil:are connected together and form one ter-
minal of a loeal ceireuit ingcluding the coils
of magnet I', together with a battery, the
other terminal of the circuit being connected
with the lever d".

In thenormal position of the apparatus the
contact - bearing extremity of the lever d°
rests in contact with its stop d° thus closing
the local circuit. The magnets I" are.thus
normally excited and hold their armature in
position to separate the arm I from its con-
tact-stop!’. When a pulsating oralternating
current finds circuit through either helix of
the repeating-coil, the leverd® is thrown into
vibration between its stops d® d° the local
circuit including the magnets of relayl being
open during the moment in which the lever
d’ is in intermediate position between the
stops. In this moment then the magnets I/
are deénergized and permit the arm I° to close
upon the stop I’. The object of employing
the two contact-points d°® d® in connection
with the relay lis to avoid the effects of resid-
ual magnetism in the cores of the repeating-

coilorofanaccidental orleak currentthrough

either helix of the coil. It will be seen that
in either case the armature of the repeating-
coil will be permanently attracted and the
lever will be closed upon its forward stop d¥,
thus still placing the local circuit in its nor-
mal closed condition. The first reverse pul-

- sation of eurrent through the repeating-coil

will neutralize the residual magnetism or the

magnetic effect of the aceidental current and
w 111 permit the armature to separate from the
poles and t0 momentarily open the local cir-
cuit of relay L

Returning now to Fig. 1, the contact arm
or lever % and stop. [ of the relay [ -will be
seen to.constitute the normally-separated ter-
minals of aloeal circuit divided into tavo par-
allel branches and including a battery.. - One
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of these branches is permanently closed .apd:

extends through a clearing-out annunciator
m upoun the toll-board ¢’. - The other branch
extends through a’ similar clearing-out an-
nuneciator o upon the subseriber’s swn;ehbomd
¢, and also through:the contact-points p p'of
a cord-switch.q for the terminal plug f of the
correspouding line. . These contact-points are
constructed to be separated while the: termi-

nal plug is in:its socket, but to close together
when ‘it is: removed. Hence the branch,of
the local circuit through clearing-cut annun-
ciator o is complete only when the correspond-
ing terminal plug is in use upon the sub-
serlber sswitchboard. ' The usual calling-key
7 18 provided for econnecting a generator s of
signaling-current: with the extensmn of the
toll-line urcmt aud also a listening-key ¢ for
connecting: ’uhe operator’s :telephone w with
the same circui‘u. This telephone w is: con-
nected with:the telephone v of the toll-opera-
toriat toll-board ¢, in: order to permit of .the
oral.communication of orders for connections
between the toll-lines under ithe control of
the toll-operator and subsecribers’ lines under
the control of the subscriber’s operator at
switchboard g. - The toll-operator at board ¢’
has the usual pairs of connecting-plugs w w
and a listening-key « for each pair by which
she may connect her telephone temporarily
with the plug-circuit. When asignaling-cur-
rentistransmitted from toll-station A,thecur-
rent finds circuit through the helix d' of the
repeating-coil, energizing the cores of there-
peating-coil. The lever 7is this thrown into
vibration, and the relay ! is permitted to close
thelocalcircuit. Thebranch of thislocal eir-
cuit including the annunciator ois open atthe
cord-switch ¢, but the branch including an-
nunciator m is permanently closed, and this
annunciatoris operated and indicates the sig-
nal to the toll-operator at toll-board ¢’. This
operator then inserts one plug w of a pairinto
the spring-jack-b’ of the corresponding line,
depresses the plunger of her listening-key «,
and receives the order for the desired connec-
tion. If this order be for another toll-line,
the toll-operator makes the connection upon
her toll-board by means of the remaining
plug w', after having tfested to determine
whether the toll-line is in use in the usual
way. If, however, the order is for a-connec-

tion with a subseriber’s line, which must be
completed at switchboard g, the toll-operator
addresses the subscriber’s operator through
her telephone « and orders the connection of
the particular toll-line to the desired sub-
seriber’s line. The subseriber’s operator then
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inserts the terminal plug fof the toll-line ¢
into the spring-jack of the subscriber’s line.
The toll-station and the subscriber’s station
are thus putinto communieation, through the
medinm of the repeating-coil, over a circuit
which may be traced as follows: from sta-
tion A through the spring-jack b upon toll-
board ¢, thence through spring-jack o' on
toll-board ¢’ and through the helix d’ of re-
peating-coil d. From thence the telephonic
or alternating currents are translated into
cireuite, from which they find a path through
terminal plug f to the subseriber’s spring-
jack, and thence over the line connected
therewith to the subseriber’s station. It is
customary for the toll-operator having re-
ceived an order from a toll-line for a connec-
tion to note both the time of beginning and
the time of finishing the conversation. When
the conversation between the substations is
completed, a signal-current may be trans-
mitted from either station, and will find cir-
cuit through the repeating-coil d. Therelay!
will then be again permitted to close the lo-
cal circuit, whereby both annunciators m and
o will be caused to display their signals, the
terminal plug f being withdrawn from its
socket, and the cord-switch ¢ clogsed. The
toll-operator is thus notified of the termina-
tion of the conversation, while at the same
time the subsecriber’s operator at switchboard
¢ is notified to disconnect the lines. This
she does by withdrawing the terminal plugf
from the spring-jack into wkich it has been
inserted and replacing it in its socket, If
connection with a toll-line were called for by
a subscriber, the order would be received at
the switchboard g, and the operator, afterin-
serting the terminal plug f of the desired toll-
line into the spring-jack of the subscriber
calling, would inform the toll-operator at the
switchboard ¢ or ¢’ of the completion of the
connection. When the disconnection-signal
was given, the annunciators at both switch-
boards would be operated as before. By the
term ‘‘repeating-coil,” as employed in the
specification and claims, I mean a coil hav-
ing primary and secondary windings inter-
posed in the eircuif, whereby the currents
pass from one to the other by induection.

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

1. The combination with an induction and
repeating coil, of a movable armature for the
core thereof, a local cireuit including an eleec-
tromagnet actuating a signal device adapted
to display its signal only when said magnet
is not excited, contact-points controlled by
said armature adapted to close said local cir-
cuit when said armature is in its attracted
position, also when the armature is in its po-
sition of rest, but to open the eircuit while
the armature is moving from either one of the
positions to the other; substantially as de-
scribed.

2. The combination with the core of a rve-

peating-coil, of a movable armature therefor,
a.lever carrying said armature, a front and
a back contact-stop for said lever, a local eir-
cuit having one terminal econnected with the
lever and the other terminal connected with
both said contact-stops, a relay having its
magnets ineluded together with a battery in
the said local cireuit, a second local circuif
including electric annunciators controlled by
said relay to be closed when the relay-mag-
nets are demagnetized, substantially as de-
geribed.

3. The combination with two switchboards
upon which different telephone-lines termi-
nate, of an electromagnet in a line at one
switehboard econtrolling a local circuitinclud-
ing an annunciator at each of the switch-
boards, and means for extending a connec-
tion from the line having the electromagnet
tothe line upon the otherswitchboard, where-
by the signal for disconnection is received at
both switchboards,substantially as described.

4, The combination with a toll-line termi-
nating at a toll-switehboard, of an extension
from said toll-line to a terminal plug upon a
subsecriber’s switchboard, an electromagnef
connected with the toll-line controlling the
local eircuit ineluding an annunciator at each
of the switehboards, and a cord-switch in con-
nection with the terminal plug of the toll-
line adapted to open the circuit of the annun-
ciator at the subscriber’s switchboard while
the plug is not in nse, substantially as de-
scribed.

5. The combination with a toll-line extend-
ing to a toll-switchboard and means for mak-
ing connection with the toll-line thereat, of a
repeating-coil having one helix included in
the toll-line and its other helix included in a
circuit terminating in a plug at a subseriber’s
switchboard, relay-contacts controlled by the
core of the repeating-coil included in a loeal
circuit together with a battery and two an-
nunciators in parallel branches of the local
circuit, one upon each of the switchboards,
and a cord-switch for the termimal plug
adapted to open the circuit of the annuncia-
tor at the subsecriber’s switehboard when the
plug is not in use, substantially as described.

6. In a telephone system, the combination
with a telephone-line extending from a sub-
station to the central station, of an induction
and repeating coil included in the circuit of
the telephone-line at the central station, a
local circuit at the central station, an arma-
ture-lever controlling said local circuit and
situated opposite the pole of the core of said
induction and repeating coil, whereby the con-
tinuity of the local circuit is controlled by
the current traversing the induction and re-
peating coil, substantially as described.

In witness whereof I hereunto subsecribe my
name this 12th day of January, A. D. 1895,

VICTOR WIETLISBACH.,

Witnesses:

ALOIS REDIKG,
JouN WABER.
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