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UntteDd STATES PATENT OFFICE.

GUSTAVE PIEKRRE

SELIGMAXNN-LUI, OF PARIS, FRANCE.

TOLL-COUNTER FOR TELEPHONE-LINES,

SPECIFICATION forming part of Letters Patent No, 561,619, dated June 9, 1886.
Application filed August 18, 1894, Serial No. 520,739. (No model.)

To all whony it mey concerie:

Beit knownthatl, GUSTAVE PIERRE SELIG-
xr ANN-LUI, a citizen of France, residing at

>aris, in the Republic ol I‘mnee 11%1‘5‘“’6 i1-
vented certain new and useful Impl ovements
in Toll-Counters for Telephone-Lines; and 1
do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains tomake and use the same,
reference being had to the accompanying
drawings, and to letters or figures of refer-
ence marked thereon, whichform a part of this
speclification.

My inventionrelatestoapparatusior count-
ing or recording telephonic conversations, its
object being to register each use of a sub-
scriber’s telephone-line, in which the sub-
seriber is actually placed in position to com-
municate with the party called for.

Heretofore numerous attempts have been
made to register or count the time or dura-
tion of use or the number of times of use of
a telephone-line, with the object of establish-
ing a fixed rate or ‘““toll” for each use of the
telephone. These prior systems have com-
monly failed to a greaterorlessextent, either
beeause they 1eglsteled only the use of the
telephone without reference to the actual es-
tablishment of communication between sub-
seribers or because, in order that cognizance
should be taken only of connections in which
the subscribers actually entered into com-
munication, the automatic operation of the
instrument has been discarded and the reg-
istration left optional with the subscriber.
Thus, for example, each use of a telephone at
q substation may be automatically counted
orregistered by means of suitable mechanism
connected with the telephone-switeh hook or
other part which is necessarily moved in the
use of the telephone, or mechanism may be
placed either at the exchange or at the sub-
station to register the completlon of connec-
tion between two telephone-lines. In the
first instance the counter would register the
use of the instruments without 1eference to
the actual establishment of communication
hetween subseribers, as in case the subscriber
called for were found busy or absent, and
would also fail to diseriminate between COT1-
nections originating at the same substation

and those originating elsewhere directed to

this substation. In the latfer instance the
apparatus might possess only the defect of
registering ecmh completed connection with-
mlt reference to the subsequent transaction
of business.

" In my invention I have aimed to provide a
registering or counting apparatus, a °‘toll-
eounter 7 achpted to be manually operated
by a call- initiating subsecriber, together with
apparatus tfor compellmn the 5111)8(3111)@1 to
operate his counter after the establishment
of the desired connection before communica-
tion with the distant station shall be possible.
To this end I place at the substation a device
which is arranged to alter the electrical con-
dition of the telephone-line when the toll-
counter is operated, and mechanism at the
exchange controlled or actuated by means of
the alteration of the electrical condition of
the line, and arranged to prevent telephonie
communication over the line until actuated
in consequence of the operation of the toll-
counter. In conjunction with this mechan-
ism at the exchange, however, 1 provide
means whereby the operator may establish
telephonic communication with the line in
order to receive calls for connections and to
place the line in connection with the desired
substation.

To be more specifie, I provide with the toll-
counter at the substation a key for opening
or closing the line-circult or a connection
thereof when the toll-counteris operated, and
at the exchange a relay, which may be con-
trolled by the key at the substation to alter
the line connections at the exchange in such
manner as to prevent communication over
the line until the relayis m"onerlyacttmted———
as, for example, by including a great or in-
ﬁmte resistance in the line- ell‘eult In com-
bination with this device I employ the usual
link-conductors for connecting lines together,
and a key by which the operator may com-
plete connections between lines regardless of
the interposed obstacle. 'This key may prefi-
erably be the operator’s listening-key, the ob-

stacle created by therelay becoming effective
only after the disconnection of the Opemtor’s
telephone.

In one form of my mventlon the key con-
nected with the counter at the substation is
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constructed to open the normally continuous
line-circuit momentarily when the counteris
operated. The relay controlling the obstrue-
tion, or that device which is provided to pre-
vent the transmission of telephonic current
over the line, isincluded, together with a bat-
tery, in a bridge between the conductors of
the plug-circuit, by means of which connec-
tion is made between the lines, and controls
contact-points arranged to open or break the
plug-circuit at some point when the relay-
magnets are excited, but to close the break
in the plug-circuic after they are momentarily
demagnetized. The connection of the opera-
tor’s telephone with the plug-circuit is con-
trolled by the usual listening-key, which has,
however, in addition to its ordinary switch-
contacts, another set of switch-springs adapt-
ed to break the plug-circuit when the tele
phone 1s disconnected, the separable contacts
of the listening-key and those controlled by
the relay being in parallel branches of the
plug-circuit, so that either pair may complete
the plug-circuit while the members of the
otherpairarestillseparated. Intheoperation
of thisdevicethe subscribersignals,the opera-
tor makes conneclion with the lme, receives
the order, tests and completes the connection
with the line called for in the usual manner.
Having ascertained the subscribers to be ac-
tunally in position to communicate with each
other, she ordersthe call-initiating subscriber
to operate his toll-counter. The call-initiat-

1ng subscriber must then perform this opera-

tlon in order to momentarily open the line,
whereby the relay is demagnetized and per-
mits the contact-points which it controls to
close the branch of the plug-circuit or to re-
move the obstacle in that branch thereof.
The operator may then disconnect her tele-
phone, leaving the connection complete be-
tween the substations. 1If, however, the sub-
scriber shall have failed to operate hiscounter
as directed, communication with his corre-
spondent will be impossible, one branch of
the plug-circuit being open "at the listening-
key and transmission of telephonic current
through the other branch being prevented by
the obsmele therein. The ounter 1s thus

called upon to register only actual conversa-

tions, and these only at the substation from
which the call proceeds, while at the same
time the subseriber is compelled to register
each conversation which he initiates.

My invention comprises also certain minor
features of conslruction and arrangement of
the apparatus for preventing interference
with the operator’s test system from the bat-
tery included in the line. |

My invention is illustrated in the accom-
panying drawings and may be more fully de-
sceribed 1in connection therewith.

Of the drawings, I'igure 1 is a simplified
diagram of the CII"LHItS and apparatus of my
mvenmon divested of all mechanism not di-
rectly concerned in the operation of the
counter. Fig.2isa diagram of the operator’s

i

| plug-circuit complete, comprising not only

the apparatus 1nvolved in the operation of
the counter, but the usual calling-keys, clear-
ing-out annunemtor and testing apparatus,
and my device for preventing interference

with the test arising from the presence of the

battery in the plug-circuit. Fig. 3 1s a siae
elevation of the main relay.
elevation of the same. Ifig. 5 is a perspec-
tive view of an auxiliary relay adapted to be
used 1n connection with the main relay shown
in Figs. 3 and 4. Fig. 6 is a longitudinal sec-
tional view of a portion of the auxiliary re-
lay. Fig. 7 1s a perspective view of the lis-
tening-key from one side, and Fig. 8 is a per-

spective view of the other side thereof.

I will first describe my invention with ref-
erence to the simplified diagram in Iig. 1.

T'he telephonic apparatus at the substation
may be of the usual character, comprising a
telephone ¢ and transmitter a', a generator
a® of signaling-current, and bell ¢?, arranged
in different branches of the line-circuit, and
an automatic telephone-switch a*, adapted to
connect the telephonic or signaling appara-
tus into the line-circuit according to the posi-
tionoftheswitch. Eachsubstationisalso pro-
vided with a counter b, whichis representedas
comprisingonly aregistering ratchet-wheel ',
actuated by a pawlb? connected with a switch-
key 0° included in the line-circuit. The
switch-key when depressed separates from its
normal resting contact, thus opening the line-
circuit, and at the same time causes the pawlto
engage another tooth of the ratchet-wheeland
thusin 1ts return to rotate the latter througha
smallarcand toregisterorcountone. Theap-
paratus at thesubstationisconneeted by line-
wires 1 and 2 with spring-jacks ¢ and ¢’ and
with a self-restoring annunciator « upon a
multiple switechboard at a telephone-ex-
change. Thespring-jackscand ¢ areassumed
to be located upon differentsections e and ¢ of
theswitehboard,theannunciator d being upon
the section ¢'.
line-spring fand a thimble //,which constitute
the line-terminals of the jack and are con-
nected with the conductors 1 and 2 of the
line, and two local springs f* and f3, which
constitute the normally separated terminals
of a local circuit, including the restoring-
magnet of annunciator d together with a bat-

tery ¢g. Each bpriug jack 1s also provided
with a test-ring 7+, connected with the local
spring =

The operator’s apparatus is shown only at
switchboard e’, and there only one set of plugs
18 shown. Theseare plugszand:’. Xach of
these plugs comprisesa tip 7%, registering with
the line-spring 7, a sleeve 47, ma-king CcOonlece-
tion with the line-thimble /', and a short in-
sulated ring 2%, adapted to cross together the
local springs f* and 13 to complete the local
circuit -and reset the annunciator <. The
tips 2 of the plugs are connected together by
conductor 5 and the sleeves 2’ by conductor 6.

The operator’s listening-key % is connected

Fig. 4 1s a front

Kach sprin ﬂ*-jaek comprises a.-
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561,619 3

with eonduactors 5 and 6. This key, although
represented only by its switch-springs, will
be easily understood, being of common con-
struction. It is shown in Figs. 7 and 3, but
¢ its connections may be most easily followed
in the present figure. It comprises, essen-
tially, four switch-springs &', £?% &3, and &7,
all of which rest upon corresponding anvils
L5 kS LT, and k8, from which they are adapted
10 {0 be separated when the plunger of the key
is thrust downward. The spring &' carries a
contact-stud which connects it withthe spring
i at the same time that these springs are
lifted from their resting-anvils. The anvils
135 k718 constitute the terminals of an operator’s
telephone [, and also of a battery m. Two
condensers I’ I* are included in the circuit 7
with the telephone for the purpose of pre-
venting flow of battery m through this in-
2o strument, and two retardation-coils m' m* are
included in the battery-circuit 8 to prevent
the shunting of telephonic current through
it. The anvil &% is connected between the
telephone and condenser ' by a wire 9, In or-
der that circuit may be complete from that
side of the telephone to the tip of the plug ¢’
while the telephone is in circult for testing
purposes. The magnet of the main relay n
is included in the bridge 8, containing bat-
30 Lery mu.

I prefer that the main relay n should not
control the continuity of the plug-circuit di-
rectly, but rather through the instrumental-
ity of an anxiliaryrelay o, since by this means
one main relay n can be used in connection
with each operator’s telephone, an auxiliary
relay o of cheaper and simpler construction
being provided for each plug-circuit. This
relay ois shown herein as a self-restoring drop
g0 provided with contact-points o' and o°, be-

tween which its shutter o* vibrates. Thecon-
struction of such instruments being well
known the operation of this may be under-
stood from the diagram, but the device will
45 be fully explained in connection with Figs.
5and 6. When the armature o* of the mag-
net is attracted, the shutter o° is released and
closes upon contact-point o
The resting-anvil n’ of relay n is connected
z5> by conductor 10 with one side of battery ma,
while its lever is connected by a conductor
11 through the magnet of relayo. The other
terminal of the latter extends to its forward
stop ¢’, whence ifs circuit is normally com-
plete through conduector 12 to contact A
thence through conductor 5, line 4, line 8,
conductor 6, and conductor 8 to the other side
of battery m. The resting-stop o° of relay o
is connected by conductor 15 with conductor
6o o of the plug-cirenit.

T'o follow the operation of my invention as-
sume that subscriber at station A desires to
communicate with subscriber at station A’
The call-initiating subscriber rotates his gen-

65 erator, his telephone being still upon the
switeh-hook, and thus operates his annunci-
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ator ¢ upon switchboard e'. The operator

then inserts plug 4 into her spring-jack ¢,
thereby continuing the circuit of lines 1 and
9 to conductors 5 and 6, whence it 18 com-
pleted through her telephone /, her listening-
key & being in the position shown. The in-
sertion of the plug ¢ into jack ¢’ raised the
line-spring f from its resting-stop and thus
disconnected the annunciator d, while at the
same time the local circuit, including the re-
storing - magnet of this annunciator, was
closed, whereby the indicator of the annun-
ciator was reset. The test-rings f* were also
electrified to a difference of potential from
the earth-—that is, to a higher potential than

- the earth—by contact with the terminal f° of

battery ¢g. The circuit of battery m was also
completed through conductor 8 to the con-
tacts &% and &t of the listening-key, thence
over the lines, and through the telephone at
the substation. By the flow of current in
this circuit the magnet of relay n becomes ex-
cited and itslever is caused to assume the po-
sition shown in the drawings, opening the
circuit through relay o.

The operator having received the order for
the desired connection tests in the usual man-
ner—that is, by applying the tip 4° of plug+’
to the test-ring f* of spring-jack ¢® belonging
to station A’. Having found the line notf in
use,she insertsthe plug+' fullyintothe spring-
jack tested and signals to substation A’ by
means of the usual signalingapparatus. (Not
shown in the drawings.) When the sub-
scriber at station A’ has responded to the sig-
nal and removed his telephone from the hook,
the subscribers are connected through a cir-
cuit which may be traced as follows: from
station A over line 1 to conductor 5, through
contacts &* k7, a portion of conductor 7, in-
cluding condenser [', conductor 9, contacts
k5 k', contacts k% k*, the remainder of con-
duetor 5, to the tip of ¢/, thence over line 4,
through the telephone at substation A, re-
turning over line 3, conductor 6 of the plug-
cireuit, and conductor 2 of line to station A.
The operator’s telephone ! is bridged across
this circuit through the remainder of conduc-
tor 7 and contacts £°k*.  Yhen the operator
by listening at her telephone has assured her-
self that subscribers at stations A and A’ are
actually in position to communicate with each
other, she may order subscriber at station A
to operate his counter, after which she will
disconnect her telephone. The subscriber
must then depress the key 0° in order to open
the line to interrupt the current from battery
m, in which operation the wheel &' is turned
through one tooth and caused to register the
conversation. The interruption of current
of battery m permits the magnet of relay n to
become demagnetized. Its leveris thus re-
leased and falls back against contact n', clos-
ing conductor 10 to conductor 11 through re-
lay o, contact o', and lever 0? conductor 12,
contacts k° A2 conductor 5 of the plug-circuit
to conductor 4 of line to station A', thence re-
turning through econductor 3,conductor 6,con-
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tacts ! I° to battery m. The relay o is thus
caused to release its shutter, and the latter
closes against its resting-anvil o°. By this
means a short eircuit is ereated from condue-
tor 5 through conductor 18, contacts 03 0°, con-
ductor 12 to spring &’ of the listening-key /.
1The operator then depresses the plunger of
her listening-key, whereby the telephone is
disconnected and at the same time the con-
tact-points k° £® are separated, thus opening
the listening-key branch of conductor 5 of the
plug-circuit. The conductor 5 is now com-
plete, however, through the springs i° &', con-
ductor 12 contacts 0% ¢ 0°, and conductor 1‘3 SO
that the subsembers are enabled to carry on
conversation with each other.

1t will be noted that it after being ordered
to register the call-initiating subscriber had
neglected to push his key 6° he would be en-
tirely disconnected from his correspondent,
the conductor o of the plug-circuit being open

both at the contacts &< t° of the listening-key.

and at the contacts 0° 0® of the relay o. It is
thus obvious that the subsecriber is compelled
to register his use of the telephone after he is
assured that his correspondent is prepared to
converse with him. |

I will now describe in detail the different
pleces of special apparatus required in my in-
vention and afterward will trace the complete
plug-circuit. |

The relay n (shown in Figs.
prises, essentially, the magnet 2* and relay-
lever »°. The latter plays between a fixed
forw 31'(;1 stop ! and a rear contact or resting
stop 1/, fixed in the frame of the instr ument.
An msulated extension, preferably a pin »°
of hard rubber, projects from the forward ex-
tremity of the armature-lever n® through an
opening in a face-plate n°. Upon this plate
other contact-points are carried, adapted to
be controlled by the movement of the pin 7.

The pin 7° as it vibrates is arranged to en-

gage alternately the extremities of pivoted
bell-crank levers n' n% which are normally
DY essed toward the pin by retractile springs
n? 1'% respectively, and are held against stops
In the normal position of the relay-
m*nmture 1t rests against its anvil ', and pin
7° 1ifts the lever n” from its stop 22 the le-
ver n® resting upon its anvil n'.

In IFigs. 5 and 6 i1s shown the auxiliary re-
lay o, Of which one 18 provided for each plug-
circuit. This relay is substantially a sclf-
restoring annunciator of slightly - modified
construction, its shutter or forward armature
serving to control contact-points in place of
operating a signal-indicator. It is provided
with a main magnet o®> and an auxiliary or
restoring magnet 0®. The main magnet has a
pivoted armature o* which carries an arm

11 ?EIQ

furnished at its extremity with a eateh which

engages an iron shutter o”, which constitutes
the armature of the restoring-magnet o°.
Before this shutter o* two light springs o’ are
fixed vertically, held rigidly at their lower ex-
tremities and tending away from the shutter,

3 and 4) com-

4 561,619

but normally bearing against a transverse bar
o° of insulating material. Upon the shutteris
fixed a light eross bar or arm o°, which is adapt-
ed to engage these two springs o', making con-
tact with both of them and thus crossing them
together as long asthe shutteris inits position
of engagement with the catech. The shutter
1s also provided with the usual ‘*night-bell
spring” 0°. Yhen the main magnet 0° is ex-
cited, armature o*is attracted and releases
the shutter o’,which falls outward. Thecross
o® between springs o'is thus removed and the
circuit between the latter is brolken, while at

‘the same time the night-bell spring o’isclosed

totheshutter. When themagnet o®isexcited,
the shutter o'is again drawn up into engage-
ment with the catch and crosses springs o' to-

gether and disconnects the ecircuit of night-

bell spring o°.

The listening-key (shown in Iigs. 7 and 8)
is substantially the same as that In common
use, with the addition of a conlact-spring A~
and its anvil 'on oneside of the key. When
the plunger &°is depressed, the wedge kY, con-
nected therewith,isthrust between the curved
extremities of switch-springs £’ &* and k! kPP
and lifts them. The metallicstud carried by
spring £’ then malkes connection with spring
i? and lifts the same from its anvil £%. The
rubber stud £ upon spring £*engages spring
I* and lifts the latter from its anvil 5. The
spring A islifted from its anvil £t andspring
k' is closed upon its contact A%,

In IFig. 2 two plug-circuits are shown con-
nected with a single relay n and a single op-
erator’s telephone set {. Each pair of plugs
is provided with a relay o, a listening-key /,
and also with a clearing-out annunciator o
of the self-restoring type.

The principal cn*emts of the plugs ¢ @/ m&y
be traced through the conductors, as before,
with reference to Ifig. 1. The tips are united
through conductor 5, including the contact-
springs of the listening-key, and the sleeves
are united directly by conductor 6. The con-
ductors 7 and 9, together with the connections
from conductor 7 to the contact- poinfs A°
and A% are common to all the pairs of plugs
belonging to one operator. The conductors
11 of the different plug-cireuits are individ-
ual, but are connected to a common point,
the lever n° of relay n. The remainder of
the circuits are individual—that is, separate
conductorsare provided for each plug-circuit.

Kach plug-circuit includes a pair of calling-
lkeys r, each provided with contact-springs
which are adapted to disconnect the remain-
der of the plug-circuit from one of the plugs
and to connect the terminals of that plug
with the poles of a generator s of signaling-
current for signaling to a substation. The

clearing-out annunciator p is connected by
means of conductor 14 in a bridge between
the conductors 5 and 6 of the plug-circuit,
this bridge being completed through the con-
tacts k&' k' when the telephone is not in cir-
The local or restoring cireuit 15 of the
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clearing-out annunciator, including the bat-
tery £, 18 controlled by spring A" and its con-
tact A, which are closed together, and thus
act to reset the annunciator when the opera-
tor’s telephone is brought into connection
with the plug-circuit. The night-bell springs
7' p?of the clearing-out annunciator p are
included in a local circuit 16 of battery ¢
through the restoring-magnet of relay o. By
this device when the clearing-out annunciator
is thrown at the completion of a connection
the relay o is automatically restored to its
normal condition.

Since the presence of battery i in the
plug-cireuit would interfere to some extent
with the operator’s busy test, unless a special
device were provided to obviate this, I have
arranged the contacts n' n** and n° n'', whose
function it is to protect the telephone from
discharges of the condensers [ [ It will
be observed that ordinarily the condenser
! is charged from Dbattery m through the
cireuit 8. Under this condition 1f the test-
plug were applied to a grounded test-ring
the condenser would discharge through the
telephone to earth and would produce in the
telephone a click which might be mistaken
for a busy test. The spring or lever n’ of
relay 7 is therefore arranged to be normally
closed upon its anviln'l, and in this position
it closes a short circuit 17 about the tele-
phone /. The lever n'is normally separated
from its anvil n® but is adapted to close
thereon in the first movement of lever»n’and
before lever »n® has separated from its anvil,
and springs n” n'* control a circuit 1S from
the other pole of battery m to the conductor
0. the cirenit being through conductor 13,
contacts n" n**, conductor 11, magnet of re-
lay o, contacts o' 0% conductor 12, contacts
I 17, and conductor 9.  The telephone is thus
normally protected by a short circuit 17, and
the condenser [’ is discharged through the
instrumentality of contacts n' n'* before the
short cireuit 17 has been broken at contacts
nd n*, Thus all interference with the test
from battery m is obviated.

1t will be understood that I do not desire
to limit myself to a specific form for the
mechanism which I have herein described.
Many modifications may be made without de-
parting from the spirit of my invention.
Thus the utility of my invention is obviously
not limited to counting the number of times
which a telephone-line is in use, but may be
employed to register or record the duration
or time of a conversation or for any other
purpose in which it is desired that the sub-
scriber shall operate a particular instrument
before he shall be enabled to communicate
with his correspondent. It is also plain that
the actual breaking of the plug-circuit in or-
der to prevent the transmission of telephonic
current between the substations before the
operation of the counter is unnecessary, it
heing sufficient to interpose in the plug-cir-

cuit or in any branch connected therewith
any of the well-known devices for preventing
the transmission of current over an extended
branch of a circuit. |

I therefore claim, broadly, as new and de-
sire to secure by Letters Patent—

1. The combination with a telephone-line
of apparatus for normally preventing the
transmission of telephonic current through
the telephone-line, a key at the terminal sta-
tion of said line included therein adapted to
be operated by the subscriber to move said
apparatus in position to permit the trans-
mission of telephonic current through the
telephone-line, and a recording device which
is operated when the key is actuated; sub-
stantially as and for the purpose specified.

9. The combination with a telephone-line,
of apparatus at the central station for nor-
mally preventing the passage of telephonic
currents over said line, a circuit-controlling
device at the terminal station for operating
said apparatus at the central station to there-
by permit the passage of telephonic currents,
and a recording instrument at the terminal
station, operated by said circuit-controlling
device. |

3. The combination with a telephone-line
uniting two stations, of a registering instru-
ment at one of the stations, and a relay in-
termediate between the two stations adapted
in its normal position to interpose in the line-
circuit a device to prevent the transmission
of telephonic current between the stations,
the relay being electrically connected with a
key adapted to be actuated in the operation
of the register, said key controlling the relay
to permit the transmission of telephonic cur-
rents in the line when the key is operated,
substantially as described.

4. The combination with a telephone-line
uniting two stations, of a manually-operated
registering instrument at one of the stations,
a relay adapted to normally interpose in the
line-circuit a great resistance but to complete
the line-circuit as to telephonic currents in its
alternate position, and a key connected with
the registering instrument adapted to be ac-
tuated thereby, controlling said relay, sub-
stantially as described. |

5. The combination with two telephone-
lines extending from substations to a central
station and united thereat by a plug-circuit
or ‘‘link-conductors,” of a registering instru-
ment at one substation, a relay at the central
station nmormally interrupting the plug-cir-
cuit, the relay being electrically controlled by
a key connected with the register to close the
line-circuit when the registeris operated, sub-
stantially as described.

6. The combination with two telephone-
lines extending from substations toa central
station, of a plug-circuit uniting the lines at
the central station, a manually-operated reg-
ister at one of the stations, a switch at the cen-
tral station controlling the continuity of one
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of two parallel branches of the plug-cirecuit,
a relay controlling the continuity of the other
parallel branch, said relay being controlled
by a key adapted to be actuated in the oper-
ation of the register,whereby the subscriber,
after having ascermmed that his eorr*espond-
ent at the distant substation is in position to
communicate with him, may be compelled to
operate his register in order to converse with
the subscriber at the distant station, substan-
tially as described.

7. The combination with telephone-lines
extending from substations to a central sta-
tion, of a plug-circuit uniting two lines into
a eomplete circuit, a 111&1111&113?-0];)emted reg-
1ster at one of the stations, an operator’s hst-
ening key or switch for connecting the oper-
ator’s telephone with the line, a s*mten upon
the listening-key controlling the continuity
of one of £7Wo0 parallel branehes of the plug-
circuit, and a relay controlling the continuity
of the other parallel branch thereof sald re-
lay being adapted to be electrically controlled
by a key actuated in the operation of the reg-
ister to close the corresponding branch of the
plug-circuit, substantially as described.

S. In combination with telephone-lines ex-
tending from substations to a central station
and united there by a plug-circuit, a manu-
ally-operated register at one of the stations;
a switeh eontrolhnﬂ the continuity of one of

two parallel bmnehes of the plug-circuit, an -

automatic relay controlling the other branch
connected together with a source of electric
current with The telephone-line and adapted
to complete the branch of the plug-circuit
which it controls when its magnet is momen-
tarily demagnetized, and a Ley actuated in
the operation of the register to momentarily

| open the line - circuit, substantially as de-

scribed.

9. The combination with anumber of plug-
circuits, of a single main relay and a source
of current connected therewith, an auxiliary
relay in each plug-circuit controlling the con-
tinuity thereof and controlled by the main
relay, and means for connecting the main re-
lay with any plug-circuit, substantmlly as de-
scribed.

10. In combination with a number of pluag-
circuits, an operator’stelephone and a battery
and main relay in parallel branch circuits, a
listening-key for each plug-circuit adapted to
connect the telephone and batteryina bridge
between the conductors of the corresponding
plug-circuit and provided with switch-springs
arranged to open the plug-circuit when the
telephone is disconnected, and an auxiliary

relay for each plug-circuit controlled by the

main relay and adapted to close a normally
open branch of the plug
tacts of the listening-key, substantially as de-
seribed.

11. The combination with atelephone-line,
of a plug-cirecuit adapied to be connected
therewith, an operator’s telephone adapted
to be connected with the plug-circuit, a bat-
tery and a relay in a parallel circuit with said
telephone, and a short circuit about said tele-
phone controlled by said l‘elay substantially
as described.

In testimony whereof I af{u my s
in presence of two witnesses.

GUSTAVE PIERRE SELTGMANN-TUL

Witnesses:
(. DE MESTRAL,
EDWARD P. MacL:
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